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This  report was prepared as an account of Government sponsored work. Neither the United States, 
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A. Makes any warranty or representation, expressed or implied, with respect to the accuracy, 
completeness, ar usefulness of the information contained i n  th is report, or that the use of 

any information, apparatus, method, or process disclosed i n  th is report may not infringe 

privately owned rights; or 

B. Assumes any l iabi l i t ies wi th respect to  the use of, or for damages resulting from the use of 
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or contractor of the Commission, or employee of such contractor prepares, disseminates, or 

provides access to, any information pursuant to  his employment or contract wi th the Commission, 

or h i s  employment wi th such contrac-tor. 
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AND PERMUTED-TITLE AND KEY-WORD INDEX 

INTRODUCTION 

In 1968 the US. Department of Housing and Urban Development (HUD) initiated a study at the Oak 
Ridge National Laboratory to review the problems associated with solid waste collection and disposal in 
highdensity urban areas and to suggest areas where advanced technology could be applied. As a part of this 
effort, a review of the literature on solid waste practices was performed. 

This Bibliography represents a compendium of abstracts of about 2200 articles published between 1958 
and the beginning of 1970. Many of the abstracts included were taken directly from Chemical Abstracts 
and Engineering Index with permission of the publishers, and from other bibliographies of solid waste 
literature, such as those prepared by the U.S. Public Health Service and their research contractors. However, 
many of the articles had not been abstracted in published works, and abstracts were prepared for inclusion 
in this Bibliography. 

In general, this Bibliography covers references pertaining to municipal refuse collection and disposal 
practices. No attempt was made to cover in detail the literature on agricultural or industrial solid wastes; 
however, some articles on these subjects have been included. Articles prior to 1958 and many foreign 
articles are not included. Also , in the references are extensive bibliographies on incineration’ and 
composting? the majority of these articles are not included. 

Two general observations should be made concerning the literature on solid wastes. First, the literature 
is voluminous, and much of it is contained in hard-to-obtain journals. Also, because of the increased 
concern with solid wastes, a significant recent increase can be noted in the number of papers being written 
on this subject. Second, there appears to be a need for a technical journal to allow investigators working in 
the solid waste field a place to publish their research results in a common forum. At the present time, for 
example, articles on collection are found in Refise Removal Journal or The American City, on composting 
in Compost Science, and on incineration in the Journal of the Air Pollution Control or in the Proceedings 
of the American Society of Mechanical Enginqers. Thus it is necessary to have access to a number of 
publications to provide an overall view of the solid waste problem. It is hoped that this Bibliography will be 
beneficial in research in the solid waste field. 

Copies of most of the articles and books referenced in this Bibliography are on file at the Oak Ridge 
National Laboratory. Since this collection is at the present time for use by the Laboratory staff, copies 
cannot be generally furnished to outside requesters; however, information on how to obtain a document 
will be provided when possible. 

BIBLIOGRAPHY SECTION 

The references in this section are grouped into 1 1  major fields and into several minor fields under each 
major heading. Selection of the fields and subfields was at the discretion of the authors, to meet their 
special requirements. These fields and subfields are outlined in Table 1. The number of each reference 
includes field and subfield as the first two sets of two digits, as shown in the example in Fig. 1. The last five 
digits in the reference number (acquisition number) are unique, without regard to the field or subfield 
assigned. It should be understood that documents were assigned field, subfields, and key words, solely at 
the discretion of the authors. Where a document related to several fields, assignment was made more or less 

“Bibliography of Incineration of Refuse,” prepared by the Incinerator Committee TA-3, J Air Pollution Control 

2J. S .  Wiley, Cornposting of Organic Wastes - An Annotated Bibliography, U.S. Department of Health, Education, 
ASSOC. 12(7), 334-39 (July 1962). 

and Welfare, Public Health Service, Savannah, Ga. (February 1958); suppl. 1 (June 1959); suppl. 2 (April 1960). 
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Table 1. Major Flelds and Subfields Used in Bibliography 

01 Articles of General Interest 
01 Surveys, Reviews, and Bibliographies 
02 Economics 
03 Financing 
04 Regulations and Legal Aspects 
05 Regional Approaches to Problems 
06 Safety and Health Aspects 
07 Bulky Wastes 
08 Toxic Wastes 
09 Agricultural Wastes 
10 Industrial Wastes 
11 Demolition Wastes 
12 Other General Articles 

02 Production of Solid Wastes 
01 Quantities 
02 Composition 
03 Future Projections 
04 Analysis of Refuse (Methods) 
05 Demolition Waste 
06 Bulky Waste 

03 Solid Waste Collection 
01 Collection Methods 
02 Collection Vehicles 
03 Transfer Equipment and Stations 
04 Collection Containers 
05 Compaction (Stationary) 
06 Collection Frequency 
07 Collection Scheduling 
08 Collection Costs 
09 Use of Sacks 
10 Use of Computers 
11 Health Aspects 
12 Chutes 
13 Other General Articles 

04 Salvage and Reclamation 
01 Potential Values 
02 Marketing of Salvage 
03 Processes Used in Salvage 
04 Classification and Standards 

05 Size Reduction and Separation 
01 
02 
03 
04 
05 
06 
07 
08 
09 

Hammermills 
Hammermills with B allas tic Separation 
Crushers 
Pulpers and Shredders 
Grinders or Pulverizers 
Rasping Machines 
Hand Sorting 
Mechanical Sorting 
Other General Articles 

06 Composting 
01 Research Results 
02 Pilot Plants 
03 Full-scale Operations 
04 Processes and Special Equipment 
05 Economics 
06 Value in Agriculture 
07 Analysis of Compost 
08 Properties of Compost 
09 Health Aspects 
10 Mulching 

11 Use on Agricultural Wastes 
12 Other General Articles 

07 Sanitary Landfill (Tipping) 
01 Current Practices 
02 Special Equipment 
03 Site Selection 
04 Land Requirements 
05 Pest Control 
06 Groundwater Pollution 
07 Settlement 
08 Decomposition Products 
09 Cover Material 
10 Use of Filled Land 
11 Standards and Ordinances 
12 Economics 
13 Landfill Machines 
14 Other General Articles 

08 Incineration 
01 Apartment House 
02 Commercial 
03 Municipal 
04 Industrial 
05 Household 
06 Air Pollution and Emission Control 
07 Bulky Waste 
08 Corrosion and Metallurgical Aspects 
09 Refractories 
10 Residue 
11 Combustion 
12 Standards 
13 Design 
14 Economics 

09 Other Processes and Operations 
01 Disposal in Sewage Treatment Plant 
02 Land Application 
03 OpenDumps 
04 Ocean Disposal 
05 Animal Feeding 
06 Barging 
07 Home Garbage Grinders 
08 Garchy System 

10 New Process Applications 
01 Wet Oxidation 
02 Pyrolysis 
03 Compaction into Building Material 
04 Briquetting into Fuel 
05 Fuel Cells 
06 Fhidized-Bed Incinerators 
07 Ceramic-Metal Products 
08 Rail Haul 
09 Slurry Pumping and Pneumatic Transport 
10 Aerobic Landfills 
11 Tezuka Baler 
12 Conveyor Belt Transport 
13 Chemical and Biological Methods 
14 High-Temperature Incineration (Slagging) 
15 Other General Articles 

11 Alternative Packaging Materials 
01 Research 
02 Future Needs and Trends 
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- A T W O R D L  

FIELD SUB-FIELD ACQUISITION NUMBER 

U-&Uza A REVIEW OF REFUSE D I S P O S A L  P R A C T I C E S  ( COST(OPERAT1NG) LAW I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE 1 
BLACK, R. J. 

REFUSE REMOVAL JOURNAL 6(10), P. 16 (OCTOBER 19631. D I S C U S S E S  B R I E F L Y ,  THE COST O F  REFUSE C O L L E C T I O N  AND D I S P O S A L  

DEVELOPMENTS I N  T H I S  COUNTRY, I N C I N E R A T I O N ,  L A N D F I L L I N G  D I F F E R E N T I A T I N G  BETWEEN THE S A N I T A R Y  L A N D F I L L ,  THE REFUSE F I L L ,  
T H E  CONTROLLED BURNING DUMP, AND T H E  OPEN DUMP, AND S I X  QUESTIONS CONCERNING THE F I R I N G  O F  DUMPS, CONTENDING W I T H  
R E S I D E N T S  L I V I N G  ADJACENT TO T H E  L A N D F I L L ,  P R E V E N T I N G  D E T E R I O R A T I O N  OF THE L A N D F I L L ,  B U R N I N G  METHODS T O  REDUCE S M O KE 
AND ODORS, A V A I L A R I L I T Y  OF COVER M A T E R I A L ,  END S A L V A G I N G  AT D I S P O S A L  ARFAS. ( P Y S )  

I N  THE U N I T E D  STATES TODAY. A FEW S T U D I E S  B E I N G  CONDUCTED I N T O  REFUSE D I S P O S A L  ON A R E G I O N A L  B A S I S .  RECENT COMPOSTING 

Fig. 1. Typical Citation in Bibliography. 

arbitrarily, although key words are geneially included to facilitate retrieval. Thus, if one is interested in heat 
recovery from incinerators, the permuted-title lists must be used with “heat recovery” as the key word 
because there is no subfield to cover this category only. However, the majority of articles on this subject are 
found in Incineration, Municipal (08 03). The authors feel that the most satisfactory method of locating 
articles of interest is by the use of the Key-word Index rather than by searching the subfields directly. 

Bibliographic information includes the title, supplemented by descriptors, authors, reference, abstract, 
and source of the abstract. Many abstracts were obtained in whole or in part from the sources listed in 
Table 2, which greatly facilitated the preparation of this document. Some editing was frequently required 
on these abstracts from published sources to shorten the text or otherwise make it compatible with the 
character set and format used in the computer program. No indications are included where omissions or 
changes were made. Credit for abstracts obtained from published sources is enclosed in parentheses, 
denoted by the abbreviations given in Table 2, at the end of the abstract text. 

The descriptors added to the title by the authors are enclosed in parentheses at the end of the title to 
indicate that they are not part of the document title. 

Table 2. Sources of Published Abstracts 

Symbol Used Source 

Engineering Index 
Chemical Abstracts 
Water Pollution Abstracts 
Public Health Engineering Abstracts 
Public Health Service 
University of California 
Author abstract 
Combustion Magazine 

AUTHOR INDEX 

All of the authors of the articles in this Bibliography are listed in the Author Index. No indication is 
given whether an individual is the sole author or one of several authors. Reference should be made to the 
Bibliography Section by means of the associated document number for this information. Authors will be 
found under the prefix when their name is preceded by any of the following prefures: De, St., Van, or Von. 
Please note that names beginning with Mc and Mac are grouped separately in alphabetical order. 
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KEY-WORD INDEX 

The Key-Word Index is a modified permuted-title and KWIC (Key Word-in-Context) index 
supplemented by descriptors added to the title by the author. Each document title can be found under all 
the significant words that it contains. The title is shifted to align each successive significant word with a 
column near the middle of each page. Each line is sorted alphabetically (including blanks, numbers, and 
special symbols) from this column to the right using the sorting sequence for characters in the same 
column, as shown in Table 3. After sorting it becomes easy to locate all documents containing the same 
word, descriptor, or phrase by means of the document number listed at the right-hand side of the page. 
Since each line is a separate unit, titles longer than one line are truncated. A virgule (0 is placed next to the 
chopped portion if the title ends on the line. 

In general, to read a title and descriptors, begin after the virgule (or at the left if the virgule is at the 
end). The line is read to the right-hand end and continued from the left-hand side to the end. In cases where 
the title and descriptors have been chopped on both ends, no virgule is printed, and the chopped portion is 
read from left to right. 

When language titles contain both the foreign language title and a translation, both are permuted. 
Approximately 250 words are considered trivial and are not permuted. These trivial words are listed inside 
the back cover. 

Table 3. Character Set Used and 
Sorting Sequencea in 

Permuted Titles 

Symbol 
~ 

Blank 
Period, decimal point 

< Less than sign 
( Left parenthesis 
+ Plus sign 
I Vertical bar 

- 

I 
Y 

% 

A-Z 
0-9 

Ampersand 
Exclamation point 
Dollar sign 
Asterisk 
Right parenthesis 
Semicolon 
Logical not 
Minus, hyphen 
Slash 
Comma 
Percent sign 
Underscore 
Greater than sign 
Question mark 
Colon 
Number sign 
At sign 
Apostrophe, prime 
Equals sign 
Quotation marks 
Alphabetic characters 
Numerical characters 

r - 1  
I 

r -1 
\i 
I 

f- 

r 
c ,  

r 
L 
I 

r 
i 
L’ 

%orting sequence is order of 
appearance in table. 
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01 Articles of General Interest 

01 01 SURVEYS, REVIEWS, AND BIBLIOGRAPHIES 

QL=Ql-@OO62 REFUSE D I S P O S A L  AS O R G A N I Z A T I O N A L  TASK ( Q U A N T I T Y  1 

DAS MUELLPROBLEM ALS CRDNUNGSAUFGABE, BRENNSTOFF-WAERME-KRAFT 1 6 ( B )  P. 373-375 (AUGUST 1964) DEPENDENT UPON 
FEFBER,  Me 

L O C A L L Y  G I V E N  C Q N D I T I O N S ,  PLANS MUST CONSIDER' FORSEEABLE DEVELOPMENT AND TRY TO F I N D  MOST ECONOMICAL S O L U T I O N  AMONG 
V A R I O U S  P O S S I B I L I T I E S ,  CCNTROLLED DUMPING, COMPOSTING, COMBUSTION, OR C O M B I N A T I O N  OF SEVERAL METHODS. REFUSE PRODUCERS, 
COMMERCIAL AND I N D U S T F I A L  OPERATORS, AND PACKAGING I N D U S T R Y  ARE URGED TO E X A M I N E  WHAT I N T E R N A L  MEASURES CAN BE T A K E N  TO 
STEM REFUSE F L C C D  AT O R I G I N .  ( E 1 1  

Q.l,=Ql=MQZ9 THE REFUSE D I  SPOSAL PROBLEM ( COST(OPERAT1NG) S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O N  HEAT-RECOVERY 

P U B L I C  WORKS 99(2) 9 P. 116-121 (FEBRUARY 1968). T H E  S O L I D  WASTE PROBLEM I S  D E F I N E D  AND CURRENT D I S P O S 4 L  METHCDS 
ARE REVIEWED.  

Ql.=Ql=QQQSI S O L I D  WASTE D I S P O S A L  ( C O S T ( D I S P 0 S A L )  Q U A N T I T Y  REQUIREMENTS(  S A N I T A R Y  L A N D F I L L )  HEAT-RECCVERY 

C A h k E L L P ,  A. A. 

H E A T I N G (  SPACE)  L A N D (  U T I L I Z A T I O N )  R E V 1  EW 1 
FLEMING,  R e  R. 

THE A M E R I C A N  C I T Y  8 1 ( 1 )  , S A N I T A R Y  L A N D F I L L S ,  P. 101-103 (JANUARY 19661, AND 81(2), I N C I N E R A T I O N  AND COMPOSTING, P. 
94-96 (FEBRUAPY 1 9 6 6 ) .  PRODUCTION OF URBAN R E F U S E  IS ALMOST 100 MILLION'TONS ANNUALLY. DUMPS ARE USED B Y  FIFTY 
PERCENT OF C I T I E S  H P V I N G  A P O P U L A T I O N  GREATER THAN 2,500. THE COST OF DUMPS L I E S  I N  P U B L I C  H E A L T H  ASPECTS, S I N C E  DUMPS 
SERVE AS BREEDING PLACES FOR F L I E S  AND R A T S t  AND AS FOCAL P O I N T S  FOR DOGS. DUMPS ARE ODOROUS. SMOKE COMES FROM 
BURNING TRASH. APWA L I S T S  THE FOLLOWING REQUIREMENT FOR A S A N I T A R Y  L A N D F I L L  - (11 VECTOR B R E E D I N G  AND SUSTENANCE 

P O L L U T I O N  OF SURFACE AND GROUND hATER MUST B E  PRECLUDED. (5) ALL N U I S A N C E S  MUST B E  CONTROLLED. COMPLETED 
MUST B E  PREVENTED. ( 2 )  A I R  P O L L U T I O N  BY DUST, SMOKE, ODOR MUST BE CONTROLLED. (3) F I R E  HAZARDS MUST BE AVOIDED. (4) 

L A N D F I L L S  ARE MOST S U I T A B L E  FOR PARKS AND R E C R E A T I O N  AREAS. STRUCTURES MUST INCORPORATE P R O V I S I O N S  FOR SETTLEMENT AND 
METHANE G A S  D I S P O S A L .  T H E  AVERAGE C I T Y  R E S I D E N T  CONTRIBUTES ABOUT THREE-FOURTHS TON OF REFUSE ANNUALLY. ONE YARD O f  
TRPCTOR BUCKET @R BULLDOZER C A P A C I T Y  I S  NECESSARY FOR EACH 15,000 POPULATION.  DELAWARE COUNTY P E N N S Y L V A N I A  
(EMBRACES 49 M U N I C I P A L I T I E S )  WOULD HAVE NEEDED 1,000 ACRES O f  L A N D F I L L  OVER N E X T  2 0  YEARS. HOWEVER, S I T E S  WERE R A P I D L Y  
BECOMING U N A V A I L A B L E .  THEREFORE, COUNTY O F F I C I A L S  B U I L T  A 50C T O N  I N C I N E R A T O R  AT A COST OF $6.9 M I L L I O N  TO SERVE THE 
WHOLE AREA. M E T R O P O L I T A N  AREAS I N  THE NORTH, C E N T R A L ?  EASTERN, AND SOUTHERN U.S.A. ARE R A P I D L Y  RUNNING OUT OF 
S U I T A B L E  L A N D F I L L  S I T E S .  A CECACE AGO, M U N I C I P A L I T I E S  I N  L O S  ANGELES COUNTY OPERATED N I N E  I N C I N E R A T O R S t  BUT NOW NONE 
APE I N  O P E R A T I O N  DUE TO A I R  P O L L U T I O N  REGULATIONS.  MORE T H A N  ONE-THIRD O F  175 C I T I E S  WHICH HAD I N C I N E R A T O R S  HAVE 
ABANDONED THEM I N  FAVOR OF OTHER METHODS OF D I S P O S A L .  EVEN WELL-DESIGNED I N C I N E R A T O R S  SMOKE WHEN OVERLOADED, AND 
P L A N N I N G  AND E N L A R G I h G  OF C A P A C I T Y  IS NECESSARY TO PREVENT FUTURE NUISANCE.  E L E C T R O S T A T I C  P R E C I P I T A T O R S  CAN REMOVE UP 
T O  98 PERCENT O F  P A R T I C U L A T E  POLLUTANTS.  A L A Z Y  F L A M E  LOWERS CHAPBER V E L O C I T Y  AND P A R T I C L E S  CAN BE P R E C I P I T A T E D  I N  THE 
E X P A N S I O N  CHAMBEG WIThOUT NEED FOR A D D I T I O N A L  A I R  P O L L U T I O N  EQUIPMENT.  S A N I T A R Y  L A N D F I L L  COSTS RANGE FROM 50 CENTS 
TO $2/TON,  WHILE I N C I N E R A T C R  COSTS ARE AROUND THREE T O  S I X  DOLLARS, O F  W H I C H  ABOUT SEVENTY CENTS REPRESENTS C A P I T A L  
INVESTMENT.  I N C I N E R A T O R  R E S I D U E S  COMMONLY T O T A L  5 PERCENT TO 20 PERCENT OF THE I N I T I A L  REFUSE VOLUME, OR ABOUT 
THREE-FOURTHS CU-YD/TON OF REFUSE BURNED. T H I S  R E S I D U E  I S  USED I N  EUROPEAN C I T I E S  AND A FEW A M E R I C A N  C I T I E S  AS A 
SUBBASE M A T E R I A L  FOR ROADS. MOST OF THE AMERICAN C I T I E S  D I S P O S E  OF I T  I N  L A N D F I L L S .  I N  EUROPE, P R O V I S I O N  U S U A L L Y  I S  
MADE FOR U S I N G  T h E  h P S T E  HEAT. I N  T H E  U. S. T H I S  I S  DONE ONLY AT ATLANTA ( S T E A M  HEAT FOR COMMERCIAL B U I L D I N G S ) ,  BOSTON 
(FOR H O S P I T A L  H E F T I N G I t  M I A M I  ( F O P  H E A T I N G  A H O S P I T A L  AND PUMPING WATER), AND NEW YORK C I T Y  ( F O R  H E A T I N G  I T S  NEW 
TWENTY-TWO M I L L I O N  DOLLAR P U B L I C  WORKS GARAGE). THE NEW P L A N T  I N  GCEANSIDE,  NEW YORK, S U P P L I E S  STEAM TO POWER A 
D E S A L T I N G  PLANT. CC?MPOSTING HAS NOT BEEN POPULAR I N  THE U N I T E D  S T A T E S  DUE T O  LACK OF DEMAND FOR T H E  F I N I S H E D  
PRODUCT. ( U C )  

Ql=Ql.=QQl.I1S T H E  I M M I N E N T  S O L I D  WASTE C R I S I S  
MCKINNEY,  R. .E. 

T H E  AMERICAN C I T Y  81(6), P. 23 ( J U N E  1966). A D E S C R I P T I O N  OF THE MAGNITUDE OF T H E  S O L I D  WASTE PROBLEM I S  G I V E N .  
E M P H A S I S  MUST BE G I V E N  T O  T H E  OVERALL P O L L U T I O N  PROBLEM BOTH S O L I D S t  L I Q U I D S  AND A I R  WHEN A T T E M P T I N G  TO DEVELOP 
SOLUTIONS.  

- -  1 OOlm EUROPEAN R E F U S E - D I S P O S A L  ( C O S T ( C A P I T A L 1  COST(OPERAT1 NGI  I N C I N E R A T I O N  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  
COMPOSTING SALVAGE I 
F I F E ,  J. A. 

T H E  AMERICAN C I T Y  81(91, P.  125-128 (SEPTEMBER 1966). A SUMMARY REPORT ON T H E  AUTHORS V I S I T  TO EUROPE TO STUDY 
WASTE DISP-OSAL PRACTICES.  I N  GENERAL THEY PERFORM MORE SALVAGE THAN I S  DONE I N  THE U.S., AND BECAUSE OF H I G H E R  F U E L  
COST, HEAT RECOVERY I S  P R A C T I C E D  TO A GREATER EXTENT. A T A B L E  I S  PRESENTED COMPARING METHODS, COSTS, ETC. FOR T H E  
U N I T E D  KINGDOM, C O N T I N E N T ,  AND THE U.S.A. FOR S A N I T A R Y  L A N D F I L L ,  I N C I N E R A T I O N ,  AND COMPOSTING. 

Ol-nl-QQlbh S O L I D  WASTE RESEARCH PROJECTS 
THE A M E R I C A N  C I T Y  B 2 ( 6 ) ,  P. 63 (1967). A D E S C R I P T I O N  I S  G I V E N  OF THE F I R S T  16 DEMONSTRATION GRANTS AWARDED BY THE 
O F F I C E  OF S O L I D  WASTES, P U B L I C  H E A L T H  SERVICE.  

QJ.=Ql=pp168 REFUSE C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1954-1955 
WEAVER, L e  

U.S. DEPARTMENT O F  HEALTH,  EDUCATION,  AND WELFARE9 P U B L I C  H E A L T H  B I B L I O G R A P H Y  S E R I E S  NO. 4, SUPPLEMENT B (1956, 
R E P R I N T E D  JANUARY 1967 1 ,  A B I B L I O G R A P H Y  O F  275 REFERENCES AND ABSTRACTS COVERING A L L  ASPECTS O F  T H E  S O L I D  WASTE 
C O L L E C T I O N  AND D I  SPCSAL PRCBLEM. 

Q1-0l-QU7.B SCOPE O F  S O L I D  WASTE PROBLEM ( LAW G O A L ( N A T I O N A L 1  1 

PROC AM SOC C I V I L  ENGRS J S A N I T  ENGRG D I V  9 2 ( S A 3 )  9 P. 1-8 ( J U N E  1966). ALTHOUGH S O L I D  WASTE C O L L E C T I O N  AND 

SO C L O S E L Y  BUNCHED TOGETHER I N  DENSELY S E T T L E D  PARTS OF COUNTRY THAT S O L I D  WASTE MANAGEMENT CAN NO LONGER BE 
E F F E C T I V E L Y  A C H I E V E D  S O L E L Y  BY INDEPENDENT A C T I O N  OF ANY S I N G L E  SECTOR. I M P L E M E N T A T I O N  OF THE S O L I D  WASTE D I S P O S A L  
ACT W I L L  R E Q U I R E  T H E  E N G I N E E R I N G  AND OTHER PROFESSIONS TO R E V I S E  T H E I R  T H I N K I N G  ON S O L I D  WASTE C O L L E C T I O N  AND D I S P O S A L  
PROBLEMS AND PROJECTS. S O L I D  WASTE PROBLEMS CANNOT BE SOLVED BY MINOR ADJUSTMENTS I N ,  AND P E R F E C T I O N S  OF, THE METHODS 
OF YESTERYEAR. ALThOUGH COST IS AN IMPORTANT FACTOR, H I G H  Q U A L I T Y  I S  MORE IMPORTANT. S O L I D  WASTE PROBLEMS CAN BE 
SOLVED ONLY BY DYNAMIC E N G I N E E R I N G  ACTION. I E I I  

G I L B E R T S G N ,  W. E. 

D I S P O S A L  S E R V I C E S  ARE I k H E R E N T L Y  LOCAL 1.E.t COMMUNITY OR COUNTY R E S P O N S I B I L I T Y ,  URBAN, SUBURBAN, AND RURAL SECTORS ARE 

1 



2 

QJ.=Ql=m2C2 HOUSE REFUSE D I S P O S A L  I N  THE WEST GERMAN FEDERAL R E P U e L I C  ( I N C I N E R A T I C N  
D I E T E R I C H ,  6. 

M U E L L B E S E I T I G U N G  I N  DEP BUNDESREPUBLIK ,  TECH WETENSCH T I J D S C H P  3 2 ( 3 ) ,  P. 90-95 (MARCH 1 9 6 3 ) .  I N  WEST GERMANY, THE 

ACUTE. AT PRESENT CNLY 6 . 3  PERCENT O F  THE T O T A L  AMOUNT OF GARBAGE I S  B E I N G  BURNED OR MADE I N T O  A CCMPCST, A L L  THE REST 
S T I L L  B E I N G  D I S P O S E D  O f  ON DUMPS. ALTHOUGH THE T E C H N I C A L  PROBLEM I N V O L V E D  I N  GARBAGE D I S P O S A L  HAS DULY BEEN SOLVED, 
F I N A N C I A L  D I F F I C U L T I E S  HAVE SO FAR PREVENTED AN E X T E N S I O N  OF THE MODERN METHODS. THE NECESSARY FUNDS MUST I N  T H E  F I R S T  

( I N  GERMAN) ( A U T H )  

DUTY OF HOUSE REFUSE C I S P O S A L  R E S T S  P R I M A R I L Y  WITH THE LOCAL A U T H O R I T I E S .  T H I S  PROBLEM IS BECOMING MORE AND MORE 

PLACE BE PROVIDED BY THE. I N H A B I T A N T S .  THE C H O I C E  BETWEEN BOTH SYSTEMS W I L L  U L T I M A T E L Y  DEPEND ON LOCAL CIRCUMSTANCES. 

QlALQQ2U E N E I N E E F I N G  ASPECTS OF TOWN REFUSE D I S P O S A L  ( Q U A N T I T Y  C O M P O S I T I O N  C O L L E C T I O N  COMPGSTING SALVAGE (METALS 
I N C I N E R A T I O N  OCEAN-DISPOSAL GARCHEY 1 
WATSON, J. L .  A. 

SURVEYOR 120(3616)  , P. 1163-1166 (SEPTEMBER 281  1961 1 C O M P O S I T I O N  OF REFUSE V A R I E S  GREATLY ACCORDING TO C L I M A T E ,  
TOPOGRAPHY, LOCAL H A B I T S  OF PEOPLE, AND P O P U L A T I Q N  D E N S I T Y .  STAGES OF H A N D L I N G  REFUSE ARE STORAGE, COLLECTION,  HAUL, 
AND DISPOSAL.  USE OF DUST @ I N S ,  T H F I R  TYPES AND LOCATIONS.  IMPORTANCE OF C O L L E C T I O N  PLANNING.  ASPECTS CF COMPOSTING 
OF S A N I T A R Y  L A N D F I L L ,  I h C I N E R A T I O N ,  AND BARGING T O  SEA. USE OF DRY CHUTES AND I N C I N E R A T O R S  I N  T A L L  B U I L D I N G S .  
EXAMPLES FROM GREAT B R I T A I N ,  U N I T E D  STATES, AND I S R A E L .  ( E 1 1  

a=Q1=QQ219 D I S F C S A L  GAP ( SALVAGE S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O N  

MACHINE D E S I G N  3 8 ( 7 ) ,  Pa 144-150 (MARCH 17, 1 9 6 6 ) .  REVIEW O f  E X I S T I N G  REFUSE D I S P O S A L  TECHNOLCGY I S  PRESENTED 
BARNES, S. 

WHICH I N C L U D E S  I N C I N E R A T I O N ,  S A N I T A R Y  L A N D F I L L S ,  AND COMPOSTING ( O R  SALVAGE AND R E C L A M A T I O N ) .  AT PRESENT, I T  I S  F E L T  
THAT S A N I T A R Y  LAND F I L L I N G  IS BETTER THAN OPEN DUMPING, I N C I N E R A T I O N  I S  BETTER T H A N  OPEN BURNING, AND COMPOSTING HAS 
YET TO PROVE I T S  ADVANTAGES. ( E T )  

QJ-Ol-QQ2U D E A L I N G  WITG DOMESTIC REFUSE ( C O L L E C T I O N  SACK(PAPER1 DEVA-SYSTEM CENTRALZUG COMPACTORS SALVAGE T I P P I N G  

E N G I N E E R I N G  2@3(5267)  , P. 499-5C8 (MARCH 31,  1 9 6 7 ) .  SURVEY O F  EQUIPMENT A V A I L A B L E  FOR C O L L E C T I O N  AND D I S P O S A L  OF 
REFUSE I N  U N I T E D  KINGDCM. I T  V A R I E S  FROM RANGE OF DUST-B INS AND PAPER SACKS TO C E N T R A L I Z E D  AUTOMATED C O L L E C T I N G  

I N C I N E R A T O R S  AND C0F;POSTING PLANT.  SOME PHOTOGRAPHS AND DIAGRAMS OF EQUIPMENT ARE INCLUDED.  ( E 1  1 

Ol=UA!SL213 ED I T 0  R I PL 
REFUSE REMOVAL JOURNAL 1 @ ( 1 2 ) ,  Pa 10 (DECEMBER 1 9 6 7 ) .  A C R I T I C A L  E D I T O R I A L  ON THE RECENT A R T I C L E  I N  FORTUNE BY TOM 
ALEXANDER IS PRESENTED. 

COMPOST I N G  I N C I N E R A T  I O N  G R I N D I N G  1 

SYSTEMS, FRCM CFEN TRUCKS TO ENCLOSED CONTAINERS W I T H  COMPRESSING D E V I C E S ,  AND FRCM OPEN T I P S  TO POWER-GENERATING 

91-0l-QJ24p S O L I D  WASTE PROBLEMS I N  METROPOLITAN APEAS ( Q U A N T I T Y  COMPOSTING I N C I N E R A T I O N  1 
W I L E Y ,  J. S. 

COMPOST S C I E N C E  4 ( 2 ) ,  P. 21-25 (SUMMER 1 9 6 3 ) .  B A S I C  REQUIREMENTS FOR STORAGE, C O L L E C T I O N  AND D I S P C S A L  OF S O L I D  
REFUSE, PROPER STORAGE O F  P U T R E S C I B L E  S O L I D  WASTES, FREQUENCY OF COLLECTION OF M I X E D  REFUSE OR OF V A R I O U S  C O N S T I T U E N T S  
OF REFUSE STOREC SEPARATELY,  REFUSE TRANSFER STATIONS,  AND ACCEPTABLE METHODS OF D I S P C S A L  FOR H P N C L I N G  CCMBINED 
REFUSE. SANITARY L A N D F I L L ,  I N C I N E R A T I O N  AND COMPOSTING ARE DISCUSSED.  ( E 1  

Ul=QUB T E C H N I C A L  CEVELOPMENTS I N  REFUSE C O L L E C T I O N  AND D I  S,POSAL ( C O M P O S I T I  CN C O L L E C T I O N  TRANSFER-STATION 
D I S P O S A L  (METHODS 1 E M I S S  I O N (  CONTROL 1 
SUMhER, J. 

CHARTERED MUNIC ENGF 4 1 ( 3 ) ~  P. 95-101 (MARCH 1 9 6 4 ) .  DEVELOPMENTS I N  F I E L D  O F  REFUSE C O L L E C T I O N  AND D I S P O S A L  ARE 
REVIEWED. Y I E L D  AND CHARACTER OF REFUSE, REFUSE STORAGE, AND PEFUSE C O L L E C T I O N  VEHICLES.  METHODS OF C O L L E C T I O N  AND 
D I S P O S A L ,  TRANSFEP L O A D I N G  STATIONS,  WATER P O L L U T I O N  AND WET T I P P I N G ,  MECHANICAL METHODS OF D I S P O S A L ,  DUST E X T R A C T I O N  
PLPNT,  TRACE WASTES I N C I N E R A T I O N .  ( E 1 1  

urQl=m3Q2 P U T T I N G  TECHNOLOGY TC WORK ON WASTE ( C O L L E C T I O N  D I S P O S A L ( M E T H 0 D S )  SALVAGE 
P U B L I C  C L E A N S I N G  5 7 ( 3 ) ,  P. 145 (MARCH 1967) .  T H I S  REPORT, PREPARED BY THE O F F I C E  CF S O L I 0  WASTES, P U B L I C  H E A L T H  
SERVICE,  U.S. DEPARTMENT OF HEALTH, EDUCATION AND WELFARE, FOR THE N A T I O N A L  COMMISSION ON TECHNOLOGY, AUTOMATION AND 
ECONOMIC PROGRESS, E X A M I N E S  THE PROBLEMS OF REFUSE D I S P O S A L  I N  U.S.A. AND D I S C U S S E S  P O S S I B L E  T E C H N I C A L  SOLUTIONS AND 
THE SCOPE FOR RESEARCH. T H E  RECOMMENDATIONS DRAW A T T E N T I O N  TO THE NEED FOR A GREATER N A T I O N A L  R E C O G N I T I C N  OF T H E  
PROBLEMS. ( A U T H I  

U-01-00461  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I I I  - AN OVER-PLL  E N G I N E E R I N G  E V A L U A T I O N  ( D E F I N I T I O N S  OPEN-DUMP 
S A N I T A R Y - L A N D F I L L  P C L L U T I O N  ) 
LANE, J. Ma 

T H E  AMERICAN C I T Y  7 7 ( S ) ,  P .  205 (SEPTEMBER 1962) .  AN OVERALL  E N G I N E E R I N G  E V A L U A T I O N  OF M U N I C I P A L  S O L I D  WASTES 
DISPOSAL.  I N C L U D E S  -. (11  A B R I E F  H I S T O R Y  OF S O L I D  WASTE D I S P O S A L -  ( 2 )  D E F I N I T I O N  OF TERMS - WASTES, REFUSE, SEWAGE, 
GARBPGE, RUBBISH,  COMBUSTIBLE R U B B I S H ,  AND SEWAGE SOLIDS.  ( 3 )  Q U A N T I T Y  AND COMPOSIT ION O F  REFUSE. ( 4 )  OPEN DUMPING. 
( 5 )  HOG F F E D I N G .  ( 6 )  COMBINED D I S P O S A L  O F  GARBAGE AND SEWAGE SOLIDS.  ( 7 )  S A N I T A R Y  L A N D F I L L I N G .  ( P H S )  

QkQ.kQQU1 M U N I C I P A L  SCLID-WASTE D I S P O S A L  - PART I - NATURE AND MAGNITUDE I Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T I O N  P E S T S  
GRINCER(GARBAGE)  1 
FOSTER, W e  5 .  

THE AMERICAN C I T Y  7 7 ( 2 )  T P. 105 (FEBRUARY 1 9 6 2 ) .  DISCUSSES THE NATURE AND MAGNITUDE OF T H E  M U N I C I P A L  SOLID-WASTE 

PROBLEM. T A L K S  ABOUT REFUSE Q U A N T I T I E S ,  THE I N C I N E R A T O R  TREND, VECTOR PROBLEMS CAUSED BY THE OPEN DUMPING OF GARBAGE? 

NEEDS. ( P H S )  

D I S P O S A L  PROBLEM TODAY. EMPHASIZES "HUMAN NATURE" AS AN IMPORTANT FACTOR TO CONSIDER I N  A T T E M P T I N G  TO SOLVE THE 

AND T H E  U S E  OF HOME GARBAGE GRINDERS. L I S T S  E I G H T  PROBLEMS WHICH MUST BE SOLVED I N  ORDER TO MEET FUTURE REFUSE D I S P O S A L  

~ m i = m u  CONNECTICUT H A S  GROWING DISPOSAL WOES ( OPEN-DUMP SANITARY-LANDFILL INCINERATION COST(CATITAL) 
COST (OP ERAT I N G  1 1 

REFUSE REMCVAL JGURhAL 5(7), P. 29 ( J U L Y  19621.  REFUSE D I S P O S A L  I S  AN I N C R E A S I N G  PROBLEM FOR CCNNECTICUT 
M U N I C I P A L I T I E S .  GRCWING P O P U L A T I O N S  AND H I G H E R  S A N I T A T I O N  STANDARDS ARE M A K I N G  T H E  OPEN-FACED DUMP INADEQUATE. 
ALTHOUGH T H E  S A N I T A F Y  L A N D F I L L  IS S T I L L  THE MOST SATISFACTORY METHOD OF D I S P O S A L  FOR T H E  LEAST AMGUNT OF MONEY, L I M I T E D  
A V A I L A B L E  LAND PRECLUDES I T S  USE I N  MANY COMMUNIT IES.  SOME M U N I C I P A L I T I E S  HAVE BEEN T U R N I N G  TO I N C I N E R A T I O N ,  WHICH 
THOUGH PROBABLY THE MOST E F F I C I E N T ,  SANITARY,  AND NUISANCE-FREE METHOD OF D I S P O S A L ,  I S  ALSO T H E  MOST COSTLY.  ( P H S )  

QLQkoa422 M E E T I N G  T H E  CHALLENGE OF S O L I D  WASTE D I S P O S A L  ( PROTECTIONS VOLUMES LAW 1 

PROC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONFT ASME, P. 49-53 (MAY 1-41 1966) .  PROJECTIONS OF REFUSE VOLUMES ( P E R  
G I L B E R T S O N ?  W e  E. + BLACK,  R. J. + F L I E G E R ,  K. 

C A P I T A  AND T O T A L )  TO THE YEAR 2000 ARE PRESENTED. A D E S C R I P T I O N  OF THE S O L I D  WASTE ACT I S  ALSO G I V E N .  

~l&ldX!&56 V I I I  I N T E R N A T I O N A L  CONFERENCE ON P U B L I C  C L E A N S I N G ,  V I E N N A  

IRGR I N F O R M A T I O N  B U L L E T I N  NO. 20, (MAY 1 9 6 4 ) .  THE V I 1 1  I N T E R N A T I O N A L  CONGRESS ON P U B L I C  C L E A N S I N G  O F  THE 
I N T E R N A T I O N A L  PESEAPCH GROUP ON REFUSE D I S P O S A L ?  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND NELFARE, 

I N T E R N A T I O N A L  A S S O C I A T I O N  OF P U B L I C  CLEANSING ( I N T A P U C )  WAS H E L D  A P R I L  14-17, 1964,  I N  VIENNA. ALONG W I T H  THE CONGRESS 
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THERE WAS A LARGE I N T E F N A T I O N A L  V E H I C L E  AND E Q U I P M E N T  SHOW, O R G A N I Z A T I O N  AND CONDUCT O F  THE CONGRESS WAS DONE B y  
OBERSENATSRAT K @ J E T I N S K Y ,  V I E N N A ,  WHO ALSO TOOK OVER AS P R E S I D E N T  OF I N T A P U C  FOR THE NEXT FOUR YEARS. FORMER I N T A P U C  
P R E S I D E N T ,  ING.  BJOFKMAN, STOCKHCLM, S A I D  AT A PRESS CONFERENCE T H A T  THE PROBLEMS OF P U B L I C  C L E A N S I N G  ARE 

TO MOTORIZED A h D  M E C H A N I Z E D  P U B L I C  C L E A N S I N G  WAS A S S O C I A T E D  W I T H  C E R T A I N  D I F F I C U L T I E S .  THE M A I N  POIFITS CF THE LECTURES 
E V E R - I N C R E A S I N G  W I T h  THE GROWTH OF C I T I E S  AND THE I N C R E A S E  I N  T R A F F I C  AND MOTORIZATION.  T H E  T R A N S I T I O N  FROM HAND LABOR 

AND D I S C U S S I O N S  WERE ON FOUR B A S I C  T O P I C S  - 1. SUCCESS AND WORK PERFORMANCE I N  P U B L I C  CLEANSING.  LECTURERS - A. E. 
BARTON, DIRECTCR, B I R M I N G H A M  REFUSE U T I L I Z A T I O N  P L A N T  AND CHAIRMAN,  I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  AND ENGINEER S 
S U N D Q V I S T ,  DIRECTOR,  STOCKHCLM P U B L I C  C L E A N S I N G  DEPARTMENT. 11. NEW RESEARCH WORK OF THE IRGRD. LECTURER DR. R. 
BRAUNt EAWAG, ZURICH,  SECRETARY OF IRGRD. THE SPEAKER SUMMARIZED THE L A T E S T  RESEARCH DONE BY I N S T I T U T I O N S ,  RESEARCH 
L A B O R A T O R I E S  ANC PROFESS I O N A L  GROUPS ASSOCIATED W I T H  IRGRD. H E  I N D I C A T E D  T H A T  TO DATE, E X P E R I M E N T S  W I T H  REFUSE 
M A T E R I A L S  HAVE B E E N  L I M I T E D  TO A N A L Y S I S  OF DOMESTIC REFUSE. 111. EXPERIENCES W I T H  THE NEWEST I N C I N E R A T O R  PLANTS. 
LECTURERS D I E  R .  DIJKSHOORN,  DIRECTOR,  ROTTERDAM P U B L I C  C L E A N S I N G ,  AND SENATSRAT D I P L .  ING.  F. FISCHER,  DIRECTOR,  
V I E N N A  P U B L I C  CLEANSING.  I T  HAS BEEN NOTED I N  WESTERN EUROPE T H A T  THE Q U A N T I T Y  I N C R E A S E S  W I T H  THE GROWILG PROSPERITY.  
I T  H A S  ALSO BEEN SHOWN T H A T  THE C A L O R I F I C - V A L U E  OF REFUSE INCREASES.  FOR EXAMPLE, THE C A L O R I F I C - V A L U E  O F  SUMMER REFUSE 

YEARS, E V E N  THOUGH THE P O P U L A T I O N  OF ROTTERDAM HAS HARDLY CHANGED. VERY GOOD U T I L I Z A T I O N  O F  EXCESS HEAT WAS E N V I S I O N E D  

F L D E T Z E R S T E I G -  I N  A D D I T I O N ,  A M U N I C I P A L  CENTRAL LAUNDRY W I L L  BE ADDED L A T E R  I N  THE SAME V I C I N I T Y .  I V .  MODERN 
V E H I C L E S  AND EQUIPMENT FOR GERMAN P U B L I C  C L E A N S I N G  PLANTS. LECTURERS D I R .  I. R .  W. KAUPERT,  BAD SCHWARTAU, MANAGER, 
T E C H N I C A L  COMMITTEE OF V K F t  AND BAUDIR.  D I P L .  I N G .  0. TOPE, HANNOVER. ( A U T H )  

I N  ROTTERDDY HAS I N C R E A S E D  60 PERCENT I N  THE L A S T  10 YEARS. THE REFUSE Q U A N T I T Y  HAS I N C R E A S E D  1 5  PERCENT I N  THE L A S T  3 

FOR T H F  V I E N N A  P L A N T  PLANNED FOR THE WEST OF THE C I T Y  BY THE H E A T I N G  OF TWO LARGE H O S P I T A L  COMPLEXES S I T U A T E D  NEAR THE 

C!.k!lkM462 S O L I D  WASTE MANAGEMENT I N  GERMANY ( I N C I N E R A T I O N  COMPOSTING COMPOS1 T I O N  Q U A N T I T Y  HEAT-RECqVERY 
S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C D N T R 0 L )  WATER-WALL S A L V A G E ( M E T A L 1  ) 

REPORT O F  T H E  U.S. S O L I D  WASTES STUDY TEAM V I S I T  (JUNE 2 5 - J U L Y  8 ,  1 9 6 7 ) .  U.S. DEPARTMENT OF HEPLTH,  ECUCATION ANC 
WELFAQE P U B L I C  H E A L T H  S E R V I C E .  THE U.S. S O L I D  WASTES STUDY TEAM FOUND THE TECHNOLOGY AND P R A C T I C E  OF DOMESTIC 
REFUSE MANAGEMENT I h  GERMANY TO BE OF VERY H I G H  C A L I B E R .  S P E C I F I C  OBSERVATIONS WERE MADE, WHICH CAN BE SUMMARIZED AS 
FOLLOWS - 1. GERMAN D O M E S T I C  REFUSE IS Q U I T E  S I M I L A R  TO AMERICAN DOMESTIC REFUSE, HOWEVER, I T  DOES C O N T A I N  S L I G H T L Y  
MORE ASH, BUT FEWER CANS AND BOTTLES,  AND L E S S  PAPER. 2. T H E  P R I N C I P A L  STORAGE CONTAINER FOR GERMAN DOMESTIC REFUSE 
HAS BEEN A 1 1 0 - L I T E R  REFUSE CAN. T H I S  I S  S T I L L  COMMON, BUT LARGER CONTAINERS - 1-11 4 ,  AND 6 CU-M - ARE BECOMING MORE 
POPULAR. 3. DCMESTIC R E F U S E  COLLECT I O N  I S  ALMOST I N V A P I A B L Y  HANDLED B Y  THE M U N I C I P A L  GOVERNMENT. C O L L E C T I O N  I S  FROM 
CURBSIDE,  AND CONTAINERS ARE DUMPED I N T O  THE C O L L E C T I O N  V E H I C L E  BY A M E C H A N I Z E D  L I F T I N G  D E V I C E .  T H E  I' DUSTLESS 
DUMPING O R I G I N A T E D  BECAUSE O F  T H E  H I G H  ASH CONTENT. 4. L A N D F I L L S  FREQUENTLY H A V E  THE SAME I L L  REPUTE AS AMERICAN 
L A N D F I L L S .  CONTPOLLED L A N D F I L L S  ARE OFTEN B U I L T  CONSIDERABLY ABOVE THE SURROUNDING L A N D  E L E V A T I O N .  NO S A N I T A R Y  
L A N D F I L L S  WERE OBSEFVED. 5. COMPOSTING I S  P R A C T I C E D  I N  N I N E  LOCATIONS I N  WEST GERMANY, BUT I T  I S  NOT A MAJOR REFUSE 
D I S P O S A L  PROCESS. THE ECONOMICS, E S P E C I A L L Y  OF M A R K E T I N G  THE COMPOST, ARE NOT FAVORABLE. 6. REFUSE I N C I N E R A T I O N  THAT 
PRODUCES STEAM OF E L E C T P I C I T Y  I S  COMMON I N  GERMANY. SUCH I N C I N E R A T O R  P L A N T S  ARE MODELS O F  E F F I C I E N C Y  AND GOOD 
E N G I N E E R I N G .  HOWEVER, R E F U S E  I S  NOT A 'I FREE I' FUEL,  I T  COSTS MORE TO PRODUCE STEAM OR E L E C T R I C I T Y  FROM REFUSE THAN 
FROM C O N V E h T I O h A L  FUELS. T H E  A D D I T I O N A L  COST I S  CHARGED TO REFUSE D I S P O S A L .  E L E C T R O S T A T I C  P R E C I P I T A T C R S  ARE USED ON 
A L L  THE POWER-PRODUCING I N C I N E R A T O R S ,  AND T H I S  RESULTS I N  H I G H  Q U A L I T Y  STACK DISCHARGES.  S P E C I A L  A T T E N T I O N  WAS P A I D  TO 

CONCLUDED THAT C O N S I D E P A T I C N  OF THE S I G N I F I C A N T  ECONOMIC, P O L I T I C A L ,  AND P H I L O S O P H I C A L  D I F F E R E N C E S  BETWEEN THE 
T H E  GERMAN P R A C T I C E  C F  STEAM AND E L E C T R I C I T Y  PRODUCTION U S I N G  R E F L S E  A S  A FUEL.  THE STUDY TEAM WAS IMPRESSED BUT 

S I T U A T I O N  I N  GERMANY AND THAT I N  THE U N I T E D  S T A T E S  hAS PARAMOUNT I N  E V A L U A T I N G  A P P L I C A T I O N  OF T H I S  SYSTEM TO ANY G I V E N  
U.S. COMMUNITY ( A U T H )  

OJ.=Ql=QQ339 F E D E F A L  S C L I  D WASTES PROGRAM 

PPOC OF T H E  N A T I C N A L  I N C I N E R A T O R  CONF, ASME, P. 3 8 1 - 3 2 1  (MAY 5 - 8 1  1 9 6 8 1 .  SUBJECT OF S O L I D  WASTES HAS BEEN E X A M I N E D  
I N  D E T A I L  B Y  FOUR TCP L E V E L  S C I E N T I F I C  AND ADVISORY GROUPS--COMMITTEE ON P O L L U T I O N  OF N A T I O N A L  ACADEMY OF 

VAUGHAN, R e  D. + BLACK,  R. J .  

S C I E N C E S - N A T I O N A L  RESEARCH COUNCIL ENVIRONMENTAL P O L L U T I O N  P A N E L  OF P R E S I D E N T ' S  S C I E N C E  A D V I S O R Y  CCMMITTEE, N A T I O N A L  
C O M Y I S S I O N  ON TECHNOLOGY AUTOMATION, AND ECEONOMIC PROGPESS AND, TASK FORCE ON ENVIRONMENTAL H E A L T H  AND RELATED 
PROBLEMS. ( € 1 )  

QLdl-QQ5Q5. A f 3 R I T I S H  V I E W  OF D I S P O S A L  PROBLEMS [ S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  CCMPOSTING 1 
REFUSE REMOVAL JOURRAL 5 ( 1 2 ) ,  P. 18 (DECEMBER 1 9 6 2 ) .  D I S C U S S E S  THE THREE M A I N  METHODS O F  R E F U S E  D I S P O S A L - - S A N I T A R Y  
L A N D F I L L I N G ,  I N C I N E R A T I O N ,  AND COMPOSTING. L A N D F I L L I N G  I S  THE CHEAPEST METHOD, BUT I T  I S  GOVERNED BY T H E  A V A I L A B I L I T Y  
OF SPACE. A SALVAGE AND P U L V E R I Z I N G  PLANT HAS RECENTLY BEEN DEVELCPED TO C O N S O L I D A T E  THE REFUSE,  THEREBY I N C R E A S I N G  THE 
L I F E  O F  T H E  L A N D F I L L .  I N C I N E R A T I O N  I S  AN A T T R A C T I V E  METHOD OF REFUSE D I S P O S A L  I N  THE LARGE P O P U L A T I O N  AREAS. A D A N I S H  
COMPANY H A S  DEVELOPED A VERY E F F I C I E N T  I N C I N E R A T O R  WHICH H A S  A PREDRYING MOVING GRATE AND A R O T A T I N G  I N C I N E R A T I O N  
K I L N .  COMPOSTING R E Q U I R E S  A CAREFUL P R E L I M I N A R Y  STUDY OF RAW M A T E R I A L S  AND LOCAL C O N D I T I O N S  BEFORE I N S T A L L A T I O N .  THE 
D E S I G N  OF A COMPDSTING P L A N T  MAY B E  D I V I D E D  I N T O  TWO PARTS- THE R E C E P T I O N  HOPPER, SALVAGE RECOVERY PLANT, AND 
P U L V E R I Z E R ,  PNC T H E  F E R M E N T A T I O N  MACHINERY ( P H S )  

C l S l = Q , Q 5 1 6  REFUSE C O L L E C T I O N  AND D I  SPDSAL - AN ANNOTATED B I B L I O G R A P H Y  1 9 5 6 - 1 9 5 7  
W I L L I A M S ,  E. Re 

U.S. DEPARTMENT CF h E A L T H ,  EDUCATION, AND WELFARE, P U B L I C  H E A L T H  B I B L I O G R A P H Y  S E R I E S  NO. 4 ,  SUPPLEMENT C ( 1 9 5 8 ,  

C O L L E C T I O N  AND D I S P C S A L  PRCBLEM. 

~ l - O l - O C 5 f t Q  REFUSE C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1 9 5 8 - 1 9 5 9  

U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  B I B L I O G R A P H Y  S E R I E S  NO. 49 SUPPLEMENT D ( 1 9 6 1 ,  

R E P R I N T E D  JANUARY 1567 1 A B I B L I O G R A P H Y  O F  163 REFERENCES AND ABSTRACTS COVERING A L L  ASPECTS OF T H E  S O L I D  WASTE 

W I L L I A M S ,  E. R .  + BLACK,  R. J. 

R E P R I N T E D  JANUARY 1 9 6 7 )  A B I B L I O G R A P H Y  O F  358 REFE9ENCES AND ABSTRACTS COVERING A L L  ASPECTS O F  THE S O L I D  WASTE 
C O L L E C T I O N  AND D I S P O S P L  PROBLEM. 

Q l a - M I B f t  REFUSE C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1 9 6 0 - 1 9 6 1  
B L A C K ,  F. J. + D A V I S ,  P. L. 

U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  B I B L I O G R A P H Y  S E R I E S  NO. 4, SUPPLEMENT E (1963, R E V I S E D  
DECEMBEP 1966). A B I B L I O G R A P H Y  O F  6 2 7  REFERENCES AND ABSTRACTS COVERING A L L  ASPECTS OF THE S O L I D  WASTE C O L L E C T I O N  
AND D I S P O S A L  PRCBLEM. 

QJ-Ol-@-ll A WIDER ENVIRONMENT OF ECOLOGY AND CONSERVATION 

DAEDALUS, P. l O C 3 - 1 C 1 9  ( F A L L  1 9 6 7 ) .  I M P O R T A N T  NEW RESEARCHES ARE C A L L E D  FOR. T H E  D I S C I P L I N E  MUST B E  CAPABLE OF 
ADJUSTMENT AND CGMPPCMISE I N  A COMPLEX WORLD WHERE P O L I T I C S  I S  4 MAJOR E C O L O G I C A L  FACTOR I N  THE T O T A L  ENVIRONMENT-  
AMONG THE MANY I N T E P E S T I N G  STATEMENTS MADE I N  T H E  A R T I C L E  ARE THE FOLLOWING- "OUR CONSERVATION MUST NOT B E  J U S T  THE 
C L A S S I C  CONSERVATION O F  P R O T E C T I O N  AND DEVELOPMENT, 
CONCERN IS NOT W I T H  NATURE ALONE BUT W I T H  T H E  T O T A L  R E L A T I O N  BETWEEN MAN AND THE 

PATTERNS O F  ENVIRONMEkTPL C O N D I T I O N S  a E A R I N G  ON PERSONS OF D I F F E R E N T  H A B I T U S  T Y P E S  . * . e  PURE WATER ANC PURE A I R  ARE 
ACCEPTED AS B E I N G  D E S I F A B L E ,  BUT T H E  NATURE O F  T H E  ENVIRONMENT IS TOO L I T T L E  CONSIDERED.  THE SO-CALLED R I S E  I N  THE 
STANDARD OF L I V I N G  I S  B E I N G  ATTENDED B Y  A D E F I N I T E  LOWERING O F  T H E  STANDARD OF L I V I N G  I N  ENVIRONMENTAL TERMS-  

D A R L I N G ,  F a  F. 

B U T  A C R E A T I V E  CONSERVATION OF RESTORAT I O N  AND I N N O V A T I O N .  I T S  
WORLD AROUND HIM.... AND T H E  E C O L O G I S T  

SHOULD NOT A V O I D  C O N S I D E R I N G  S U B J E C T I V E  VALUES E C O L O G I C A L  FACTORS. PSYCHOSOMATIC D I S E A S E S  ARE M A N I F E S T A T I O N  OF V A R I E D  

ECOLOGISTS MIGHT CONDUCT SURVEYS METHODOLOGICALLY S I M I L A R  TO THE 'SCENARIOS'  OF THE HUDSON I N S T I T U T E .  T h E R E  I M A G I N A R Y  
D E B A C L E S  ARE S E T  FORTH, I N C L U D I N G  T H E  H Y P O T H E T I C A L  DROPPING OF A T @ M I C  BOMBS .... THE CONSEQUENCES ARE FOLLOWED THROUGH 
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i N  CONSIDERABLE ECOLOGICAL D E T A I L  B Y  THE T I M E  THE SCENARIO -1s PRESENTED. ECOLOGISTS COULD LEARN MUCH FROM T H I S  
TECHNIQUE. I N  T H E  SAME L I N E  OF THOUGHT, ECOLOGICAL RECONNAISSANCE CAN BE DEVELOPED FURTHER TO G I V E  F A I R L Y  ACCURATE, 
REASONABLY Q U I C K  ANSWERS TO S P E C I F I C  PROBLEMS, P O L L U T I O N  OF T H E  ENVIRONMENT I S  A PRODUCT O F  OUR AGE, R E S U L T I N G  FROM 
INCREASE OF HUMAN POPULATION,  FROM TECHNOLOGICAL A C T I V I T Y ,  AND FROM THE L I N K E D  PHENOMENON OF U R B A N I Z A T I O N .  ( U C )  

QJ.=Ql=Q4412 THE ART OF THE I M P O S S I B L E  

OAEDALUS, AMERICP 'S  CHANGING ENVIRONMENT, P. 1023-1033 ( F A L L  19671. It D E S P I T E  I T S  INNUMERABLE T E C H N I C A L  AN0 
PATTERSON, R .  W e  

ECONOMIC C O M P L I C A T I O N S ,  CONSERVATION I S  B A S I C A L L Y  A S O C I A L  PROBLEM. ANY ACCOMPLISHMENT I N  CONSERVATION REQUIRES CHANGE 
I N  H A B I T  AND T b I N K I N G ,  A W I L L I N G N E S S  TO PAY BOTH I N  DOLLARS AND FREEDOM OF ACTION.  G I V E N  THAT W I L L I N G N E S S ,  T E C H N I C A L  
OBSTACLES COULD BE OVERCOME, WITHOUT T H E  ONE, T H E  OTHER WILL ALWAYS HOLD US BACK,.... THE AUTHOR EQUATES A LARGE 
PART OF OUR PRESENT P O L L U T I O N A L  PROBLEM WITH AN U N W I L L I N G N E S S  TO PAY THE P R I C E  OF A L L E V I A T I N G  I T .  "WE KNOW FOR 
EXAMPLE, THAT THE MANY FORMS OF P O L L U T I O N  MUST B E  CONTROLLED. NEVERTHELESS, ALTHOUGH WE L I K E  TO ADD I' AT A L L  COSTS, 'I 

WF DO NOT YET MEAN I T .  I N  ALMOST EVERY CASE, THE REAL S T U M B L I N G  BLOCK I S  COST - COST I N  DOLLARS - THE ONLY MEASUREMENT 
THAT WE HAVE LEARNED TO USE. ONLY B Y  I M P O S I N G  EQUAL REQUIREMENTS CN EVERYONE CAN WE E L I M I N A T E  T H E  DEADLY C O M P E T I T I O N  
THAT TEMPTS STATES,  C I T I E S ,  BUSINESS,  AND INDUSTRY TO G A I N  AN ADVANTAGE B Y  NOT SPENDING MONEY ON THE PROTECTION OF T H E  
ENVIRONMENT. AMFRICA WAS FOUNDED ON THE P R I N C I P L E  THAT THE R I G H T S  OF M I N O R I T I E S  BE PROTECTED, BUT TODAY THE P U B L I C  
O P I N I O N  SURVEY HAS TAKEN T h E  PLACE OF THOUGHT." ( U C )  

QlAl=QQ411 COMPOSTING O F  ORGANIC WASTES - AN ANNOTATED B I B L I O G R A P H Y ,  SUPPLEMENT 2 

U. S. DEPARTMENT CF HEALTH, EOUCATIONy AND WELFARE, P U B L I C  H E A L T H  SERVICE,  BUREAU OF STATE S E R V I C E S ,  CCMCUNICABLE 
D I S E A S E  CENTER, SAVANNAH, GEORGIA, ( A P R I L  1 9 6 0 ) .  T H I S  I S  THE T H I R D  I N  A S E R I E S  OF B I B L I O G R A P H I E S ,  THE I N I T I A L  ONE 
WAS P U B L I S H E D  I N  FEERUARY 1958 (ABSTRACT 1-145)  AND THE F I R S T  SUPPLEMENT, I N  JUNE 1959 ( A B S T R A C T  146-2871. 

W I L E Y ,  J. S. 

E=Ql=QQ&& S O L I C  WASTE D I S P O S A L  - WHERE TO GO FROM HERE ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  BULKY-WASTE 
SAN ITARY-LAN D F I L L  OCEAN-PUMPING 1 
KEARING,  S. J. 

PPOC OF T H E  MECAR SYMPOSIUM, I N C I N E R A T I O N  OF S O L I D  WASTES, NEW YORKt  NEW YORK, P.  4 3  (MARCH 2 1 ,  1 9 6 7 ) .  A 
D E S C R I P T I O N  OF T H E  PROBLEMS F A C I N G  NEW YORK C I T Y  I N  THE D I S P O S A L  OF S O L I D  WASTES ARE DESCRIBED.  PROBLEMS W I T H  
BULKY-WASTES APE DESCRIEED ALCNG W I T H  P O S S I B L E  SOLUTIONS.  PROBLEMS WITH I N C I N E R A T O R  A I R  POLLUT!CIN ARE ALSO ENUMERATED. 

Q l - O l - Q Q a B  T H E  RAPE O F  THE LAND 

THE SATURDAY E V E N I N G  POST 2 3 9 ( 6 1 ,  Pa 25-29 ( J U N E  18 ,  1 9 6 6 ) .  AS OUR C I T I E S  SPREAD OUT CANCEROUSLY I N  A L L  
B A G D I K I A N ,  B e  H. 

D I R E C T I O N S ,  WE A k E  DESTROYING - FOR P R O F I T  - TOO MANY OF THE GREEN AND OPEN PLACES WE NEED TO MAKE L I F E  L I V A B L E .  ( U C I  

Ql=Ql=QW1 WILL WE BURY OURSELVES I N  GARBAGE ( PROJECTIONS BULKY-WASTE I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  CCMPOSTING 
COLLECTION 1 

ENGRG NEWS-RECCFD, P. 25-27 (MAY 1 9 6 6 ) .  PROJECTIONS ARE MADE OF S O L I D  WASTE PRODUCTION I N  1986.  I T  I S  E S T I M A T E D  

STATES DO W I T H  S O L I D  WASTES ARE L I S T E D .  NEW DEVELOPMENTS I N  L A N D F I L L ,  I N C I N E R A T I O N ,  AND COMPOSTING ARE DISCUSSED.  
THAT 2.4 M I L L I C N  POUNDS WILL BE PRODUCED BY 265 M I L L I O N  PEOPLE. T Y P I C A L  EXAMPLES OF WHAT LARGE C I T I E S  I N  THE U N I T E D  

PROBLEMS I N  BULKY-WPSTES SUCH AS AUTOMOBILES AND D E M O L I T I O N  WASTES ARE ALSO DI SCUSSEO. 

01dkQE669 AS JAPANESE T R A I L  I N  WASTE D I S P O S A L  I I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE COMPOSTING 1 

REFUSE REMCVAL JOURNAL l C ( 4 l t  P. 6-89 3 8  ( A P R I L  1 9 6 7 ) .  T H E  B IGGEST PROBLEM I N  THE A D M I N I S T R A T I O N  OF WASTE D I S P O S A L  
K O J I M A ,  F. 

I N  JAPAN I S  EMPLGYEE E F F I C I E N C Y .  THE C O L L E C T I O N  AND TRANSPORTATION OF WASTES, AS WELL AS T H E I R  F I N A L  D ISPOSAL,  ARE 
B E I N G  MECHANIZED AND MODERNIZED, BUT THE PROCUREYENT OF E F F I C I E N T  WORKERS I S  D I F F I C U L T  BECAUSE OF THE POOR PAY AND 
U N D E S I R A B L E  WORKING ENVIRONMENT. ( P H E A )  

CLzQkQClbl.5 A SURVEY BY P U B L I C  WORKS - C I T Y  P R A C T I C E S  FOR REFUSE C O L L E C T I O N  AND D I S P O S A L  ( QUANTITY S A N I T A R Y - L A N D F I L L  

P U B L I C  WORKS 84(10), P. 73-74 (OCTOBER 1 9 5 3 ) .  RESULTS OF A SURVEY OF 1000 M U N I C I P A L I T I E S  ON S O L I D  WASTE P R A C T I C E S  
I N C I h E F A T I O N  OPEN-DUMP 1 

APE REPORTED. NUMBER OF C I T I E S  U S I N G  M U N I C I P A L  VERSUS CONTRACT COLLECTION,  PERCENT OF HOMES COVERED, AND METHOD OF 
CHARGING ARE L I S T E D .  OF THE M U N I C I P A L I T I E S  REPORTING 31.2 PERCENT U S E  S A N I T A R Y  L A N D F I L L ,  11.8 PERCENT USE I N C I N E R A T I O N  
AND 5 2  PERCENT USE DUMPS. B A S I C A L L Y  S INCE 1946 THE NUMBER OF L A N D F I L L S  HAS INCREASED, I N C I N E R A T I O N  HAS REMAINED ABOUT 
THE SAME. ATTEMPTS TO D E T E P M I N E  T H E  AMOUNT OF REFUSE COLLECTED PER PERSON AND THE PERCENT WHICH I S  GARBAGE WERE 
UNSUCCESSFUL.  

~l-Ol-QP&~Q PEFUSE C C L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1962-1963 

U.S. DEPARTMENT O F  HEALTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  B I B L I O G R A P H Y  S E R I E S  NO. 41 SUPPLEMENT F ( 1 9 6 6 ) .  A 
BLACK,  F. J. + WHEELER, J. B. + HENDERSON, W .  G. 

B I B L I O G R A P H Y  OF 817 FEFERENCES AND ABSTRACTS COVERING A L L  ASPECTS OF THE S O L I D  WASTE C O L L E C T I O N  AND D I S P O S A L  PROBLEM. 

QJ.=Ql=m&22 REPORT UPON THE C O L L E C T I O N  AND D I S P O S A L  OF REFUSE I N  THE COUNTY S A N I T A T I O N  D I S T R I C T S  OF LOS-ANGELES 
COUNTY, C A L I F O R N I A  I S A N I T A R Y - L A N D F I L L  OPEN-DUMP Q U A N T I T Y  CHARACTER1 S T I C S  I N C I N E R A T O R  S E W E R ( D I S P 0 S A L J  
C O M P O S I T I C N  ANIMAL-FEED I 
RAWNT A. Ma 

'141 PP. (OCTOBER 1 9 5 C ) .  T H E  REPORT I S  CONCERNED P R I M A R I L Y  W I T H  THE COUNTY S A N I T A T I O N  D I S T R I C T S  OF LCS-ANGELES 
COUNTY. THE NATURE AND C L A S S I F I C A T I O N  OF REFUSE AND THE Q U A N T I T I E S  GENERATED ARE DEALT W I T H  I N  THE F I R S T  SECTION.  I N  
THE SECONCt THE C O L L E C T I O N  CIF REFUSE R E C E I V E S  C O N S I D E R A T I O N .  I N C L U D E D  I N  T H I S  S E C T I O N  I S  A D I S C U S S I C N  O F  T h E  
C O L L E C T I O N  O F  REFUSE 9 FACTORS A F F E C T I N G  REFUSE COLLECTION,  AND AN A N 4 L Y S I S  OF REFUSE C O L L E C T I O N  SYSTEMS. THE CHAPTER 
CONTAINS A L I S T  CF FECGMMENDED P R A C T I C E S ,  AMONG WHICH ARE - ( 1 )  T H E  C U R B S I D E  T Y P E  OF COLLECTJON SHOULD B E  USED. ( 2 1  
REFUSE SHOULD BE SEGFEGATED AT T H E  HOUSEHOLD. ( 3 )  HOUSEHOLD GARBAGE SHOULD BE COLLECTED TWICE EACH WEEK. 1 4 )  T H E  S I Z E  
OF THE REFUSE SHOULD BE COhTROLLED. THE T H I R D  S E C T I O N  I S  CONCERNED W I T H  THE D I S P O S A L  OF REFUSE. FACTORS 
C H A R A C T E R I S T I C  OF LOS-ANGELES AND WHICH HAVE A B E A R I N G  ON REFUSE D I S P O S A L  ARE A I R  P O L L U T I O N ,  L A C K  O F  L A N D F I L L  S I T E S ,  
AND D E N S I T Y  OF POPULATION.  METHCDS OF D I S P O S A L  I N C L U D E  DUMPS AND L A N D F S L L S  FOR NONCOMBUSTIBLE REFUSE AhD ASH R E S I D U E .  
I N C I N E R A T I O N  ( H I G H  TEMPERATURE I N C I N E R A T I O N  I N  STRUCTURES CAREFULLY AND ADEQUATELY DESIGNED TO PREVENT A I R  P O L L U T I O N )  T 

GARBAGE G R I N D I N G  TC SEWERS, GARBAGE FEEDING TO HOGS, COMPOSTING, AND SALVAGE. THE FOURTH S E C T I O N  I S  AN A N A L Y S I S  OF 
D I S T R I C T  P A R T I C I P A T I C N  I N  T H E  C O L L E C T I O N  AND D I S P O S A L  O F  REFUSE. I T  I S  F E L T  T H A T  THE PROBLEM OF WASTE D I S P O S A L  I S  TOO 

OF F I N A N C I N G  PRE DISCUSSED.  AMONG T H E  I N T E R E S T I N G  F A C T S  RELATED I N  THE REPORT ARE THE FOLLOWING - T H E  AVERAGE D A I L Y  
PRGDUCTION PER C A P I T A  I N  ALL THE D I S T R I C T S  AVERAGES 3.24 L B .  OF T H I S ,  0.65 L B  I S  GARBAGE, 0.59 LB,  NONCOMBUSTIBLE 
M A T E R I A L ,  1.16 1 6 ,  COLLECTED COMBUSTIBLE M A T E R I A L ,  AND 0.84 L B t  COMBUSTIBLE M A T E R I A L  BURNED I N  T H E  HOME I N C I N E R A T O R .  
ADDED TO T H E  3 . 2 4  L E  ARE ABOUT 0.40 L B  PER C A P I T A  PER DAY OF REFUSE NOT SUBJECT TO R O U T I N E  COLLECTICN.  CF T H E  
lT7@OTCO(? D I S T R I C T  POPULATJON, REFUSE FROM THE HOMES OF BUT 1 4 5 , O O C  I S  COLLECTED FROM THE BACKYARD. THE OPERATIONAL 
COSTS OF 'I F I L L  AND COV€R 'I V A R I E S  FROM ABOUT $ 0 . 3 0  TO $0.60 PER TON. THE OVERALL  COST V A R I E S  FROM $0.40 TO $1.00 PER 
TON. A D D I T I O N A L  E X C A V A T I O N  I N  TI-E "CUT AND COVER" INCREASES THE OVERALL COST OF THE PROCESS B Y  20 PERCEhT. A MODERN 
TWO-STAGE INCINERATOR WILL COST APPROXIMATELY $ 2 1 0 0 0  PER RATED TON OF C A P A C I T Y  BASED ON 24-HR OPERATION.  THE TOTAL 

FEEDING. ( U C )  

LARGE FOR A P R I V A T E  APPROACH AND THAT SOME SORT OF A COOPERATIVE ENTERPRISE I S  NEEDED. E N A B L I N G  L E G I S L A T I O N  AND METHODS 

COST PER TON FOR I N C I N E R A T I O N  W I L L  APPROXIMATE $2.00 ( 2 4 - H R  O P E R A T I O N ) .  THE AREA HAS 1 3  HOG RANCHES FOR GARBAGE 

i- 

i- 

f -  

c . '  

r- 

i 

r-, 

L. 
I 

f-' 

t 



'-\ 

i 
5 

-1 

- 1  

-- \ 
i 

-7 

I 

' J  

7-1 

'7 

$3 
I 

Pl~QkQQb88  C I T I E S  VS. GARBAGE - WHO W I L L  W I N  ( I N C I N E R A T I O N  HEAT-RECOVERY COMPOSTING S A N I T A R Y - L A N D F I L L  

U.S. NEWS AND WCRLD REPORT, P. 1 1 6  (OCTOBER 2 3 ,  1 9 6 7 ) .  ON TOP OF OTHER TROUBLES, C I T I E S  ARE CAUGHT I N  A GARBAGE 
C R I S I S .  MANY ARE OUT OF PLACES TO BURY REFUSE. I N  WASHINGTON, D.C.r AN I N C I N E R A T O R  HAD TO B E  CLOSED. I N  
P H I L A D E L P H I A ,  A TEN-YEAR CONTRACT WAS L E T  TO HAUL 11200 TONS OF REFUSE PER DAY TO S T R I P  M I N E S  I N  CENTRAL PENNSYLVANIA.  
I N  MASSACHUSETTS, T H E  M A J O R I T Y  O F  DUMPS I N  THE EASTERN PART OF STATE W I L L  B E  F I L L E D  I N  FOUR YEARS. NEW YORK BURNS MOST 
OF I T S  RUBBISH.  S T O P P I N G  40 PERCENT OF THE C I T Y ' S  2 0 1 0 0 0  APARTMENT HOUSES FROM BURNING T H E I R  R U B B I S H  WOULD I N C R E A S E  

AND D I S P O S E  O F  165  M I L L I O N  TONS CF S O L I D  WASTES. T H I S  YEAR ( 1 9 6 7 )  THE AMOUNT I S  EXPECTED T O  B E  260 M I L L I O N  TONS. I N  
HEMPSTEAD, NEW YORK, AN I N C I N E R A T O R  PRODU,CES POWER AND D E S A L I N A T E S  4 ~ 0 0 0 ~ 0 0 0  GALLONS SEA WATER/DAY. I N  ONE COMMUNITY 
GARBAGE I S  GROUND I k T O  SEWERS THEREBY REDUCING TRASH C O L L E C T I O N  COSTS BY TWO-THIRDS, AND FREQUENCY TO ONCE EVERY TWO 
WEEKS. ( U C I  

EM I S S I  ON( CCNTROL)  PRCJ ECT I O N S  

T H E  TRUCK DEMAND B Y  8 0 0  EXTRA U N I T S .  I T  I S  E S T I M A T E D  THAT 3 B I L L I O N  DOLLARS WERE SPENT I N  1 9 6 6  I N  THE U.S. TO C O L L E C T  

QlrDl=QQ,5S!: CAN E N G I N E E P I R G  CCPE W I T H  THE D E B R I S  OF AFFLUENCE ( C O S T - B E N E F I T  S Y S T E M S - A N A L Y S I S  OPEN-DUMP 
S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  P A C K A G I N G  COMPOSTING F E R T I L I Z E R ( C O M P 0 S T  1 SALVAGE ( M E T A L  1 BULKY -WASTE 
R A I L - H A U L  1 

PRODUCT ENGRG P. 37 [OCTOBER 9, 1 9 6 7 1 .  THE S O L I D  WASTE PROBLEM I S  SURVEYED FROM A SYSTEM A N A L Y S I S  VIEWPOINT.  
D I S P O S A L  METHODS REVIEWED ARE ( 1  1 OPEN-DUMPING ( 2 )  S A N I T A R Y  L A N D F I L L ,  ( 3 1  I N C I N E R A T I O N ,  ( 4 )  COMPOSTING. RECENT 
I N N O V A T I O N S  FOR SALVAGE OF METALS I N C L U D I N G  FROM JUNKED AUTOMOBILES ARE DISCUSSED.  NEW I D E A S  FOR PACKAGING ARE 
DESCRIBED.  H I D D E N  CCSTS TO S O C I E T Y  ARE DISCUSSED.  MOST PEOPLE T H I N K  O F  ECONOMICS SOLELY I N  TERMS O F  S A V I N G  MONEY, OF 
M I N I M I Z I N G  D I R E C T  COSTS. THEY SHOULD B E  T H I N K I N G  O F  M A K I N G  THE B E S T  USE OF T H E I R  COMMUNITY'S RESOURCES. THEN T H E  
C H O I C E  WOULD B E  CLEAR WHEN I T  COMES TO A Q U E S T I O N  OF P A Y I N G  MORE I N  T A X E S  FOR BETTER WASTE-DISPOSAL METHODS OR OF 
I M P A I R I N G  T H E  COMMUNITY'S H E A L T H  AND ATTRACT1 VENESS. 

QLQlrPP494 S O L I D  WASTE H A N C L I N G  I N  METROPOLITAN AREAS ( R O L E ( P H S 1  Q U A N T I T Y  SAFETY H E A L T H  LAW PUBLIC-CChCERN 
POLICY-QUEST I O N S  STANDARDS REGIONAL-APPROACH A U T H O R I T Y ( S T A T E 1  R E S P O N S I B I L I T Y  ( S T A T  E )  PROGRAMS ( S T A T E )  1 

PREPARED BY THE D I V I S I C N  O F  ENVIRONMENTAL E N G I N E E F  I N G  AND FOOD PROTECTION,  P U B L I C  H E A L T H  S E R V I C E ,  DEPARTMENT OF HEALTH,  
EDUCATION, AND WELFAGE P U B L I C  H E A L T H  S E R V I C E  FOR THE SURGEON GENERAL'S A D V I S I N G  COMMITTEE ON URBAN HEALTI-  
PROBLEMS P SUFVEY COVERING THE FOLLOWING T O P I C S -  1 1 )  THE PROBLEM, ( 2 )  P U B L I C  H E A L T H  I M P L I C A T I C N S ,  ( 3 )  ECONOMIC 
I M P A C T  ( 4 1  L E G A L  ASPECTS,  ( 5 )  EFFECT OF COMMUNITY D I F F E R E N C E S  AND TECHNOLOGICAL ADVANCES, ( 6 )  EACH OF P U B L I C  CONCERN, 
( 7  1 DEVELOPMENT O F  STANCARDS, ( 8 )  RESEARCH AND T R A I N I N G  T ( 9 )  THE METROPOLITAN-WI  CE APPROACH, (10) S T A T E  AND LOCAL 
A C T I O N ,  ( 1 1 )  P C L E  OF T H E  PHS, (12) P O L I C Y  QUESTIONS,  (12) B I B L I O G R A P H Y .  

P k C l r P Q 7 2 4  M U k I C I  PAL P E F U S E  D I S P O S A L  ( Q U A N T I T Y  C O M P O S I T I O N  S A N I T A R Y - L A N D F  I L L  I N C I N E R A T I O N  G R I N D I N G  ANIKAL-FOOD 
COMPOSTING S A L V A G E  RECLAMATION OPEN-DUMP LAW H E A L T H  C O S T ( C A P I T A L 1  COST(OPERAT1NG) H A U L I h G  
I N D U S T R I  AL-WASTE BULKY-WASTE REG I ONAL-APPROACH S I T E - S  ELECT I O N  ODOR E M I S S I O N ( C O N T R 0 L )  R E F R A C T O R I E S  R E S I D U E  
HANCL I N G  D E S I G N  SAFETY P O L L U T I O N  G R I N D E R (  GARBAGE) MANAGEMENT H I  STORY PATHOGENS P U B L I C  ACCEPTANCE I 

AM P U B L I C  WORKS ASSCCt  COMMITTEE ON REFUSE D I S P O S A L ,  5 2 2  PP. ( 1 9 6 1 ) .  T H I S  MANUAL C O N T A I N S  THE FGLLOWING 
I N F O R M A T I O N -  OPERATIONS O F  7 MAJOR D I S P O S A L  METHODS--SANITARY L A N D F I L L S  T C E N T R A L  I N C I N E R A T I O N ,  O N - S I T E  I N C I N E R A T I O N ,  
GARBAGE G R I N D I N G ,  F E E D I N G  GARBAGE TO SWINE, COMPOSTING, AND SALVAGE AND RECLAMATION. A G U I D E  FOR M U N I C I P A L  O F F I C I A L S  
WHO MUST D E T E R M I N E  WHAT D I S P O S A L  METHODS THE C I T Y  SHOULD USE. SUCH FACTORS AS S I Z E  AND TYPE OF C I T Y ,  GECGRAPHY AND 
CL IMATE,  P U B L I C  HEALTH, COSTS AND F I N A N C I N G ,  P U B L I C  ACCEPTANCE, R E L A T I O N S H I P  T O  C O L L E C T I O N  P R A C T I C E S ,  AND EFFECTS ON 
OTHER M U N I C I P A L  S E R V I C E S .  D E T E R M I N A T I O N  O F  T H E  Q U A N T I T I E S  OF REFUSE T H A T  A M U N I C I P A L I T Y  MUST COLLECT AND D I S P O S E  O F T  
H A N D L I N G  OF SUCH S P E C I A L  PRCBLEMS AS D I S P O S A L  O F  CONSTRUCTION AND D E M O L I T I O N  WASTES, AUTOMOBILES,  CONDEMNED FOODS, 
I N D U S T R I A L  WASTES, E X P L O S I V E  AND HAZARDOUS WASTES, P A T H O L O G I C A L  WASTES, AND REFUSE FROM D I S A S T E R S .  HOW D I S P O S A L  IS 

D I S P O S A L  AGENCY ARE IICCLUDED. A P P E N D I X E S  G I V E  ORDINANCE P R O V I S I O N S  FOR REFUSE D I S P O S A L ,  METHODS OF A N A L Y Z I N G  REFUSE 
AND COMPOST, P R O V I S I O N S  FOR CONTRACT D I S P O S A L ,  AND STANDARDS FOR D E S I G N  AND I N S T A L L A T I  GN OF D O M E S T I C  I N C I N E R A T O R S .  

HANDLED THROUGH CONTGACTS W I T k  P R I V A T E  D I S P O S A L  COMPANIES AND A D M I N I S T R A T I O N  AND MANAGEMENT OF A M U N I C I P A L  REFUSE 

( P H E A )  

U S l r Q P J B s  REFUSE C I S P C S A L  - A COMMUNAL OR A THERMOECONOMICAL PRGBLEM ( HEAT-RECOVERY I N C I N E R A T I O N  POWER COMPOSTING 

BQENNSTOF F-WAERME-KFAFT 1 4 ( 5 1  9 P. 2 1 3 - 2 1 4  I MAY 1 9 6 2  MULLBESETIGUNG-EINKOMMUNALES ODER E I N  WARMEWIRTSCHAFTLICHES 

G E N E R A T I O N  WEGE ERECTED BEFORE AND AFTER T H E  F I R S T  WORLD WAR BUT CLOSED DOWN A G A I N  BECAUSE THEY PROVED UhECONOMICAL.  
I N  LARGE TOWNS F E F U S €  SHOULD BE REGARDED AND USED AS A U X I L I A R Y  F U E L  AND BURNED TOGETHER W I T H  COAL, O I L ,  OR GAS. I N  
SMALLER TOWNS COMPOSTING O F  FUEL APPEARS TO B E  PREFERABLE AND MORE ECONOMICAL THAN I N C I N E R A T I O N .  ( P H E A )  

1 

PROBLEM? COMBUSTIOI\I 3 4 (  4 )  P a  54 (OCTOBER 1 9 6 2 )  REFUSE I N C I N E R A T I O N  P L A N T S  COMBINED W I T H  STEAM AND,POWER 

~l=QlzQQf&l TREATMENT OF REFUSE I N  S O V I E T  U N I O N  ( C O M P O S I T I O N  COMPOSTING T I P P I N G  FREQUENCY C O L L E C T I O N  ANIMAL-FOOD 
SEGREGATION SALVAGE 1 
M I L L E R ,  M. 

COMPOST S C I E N C E  5 ( 2 ) ,  P. 17-19 (SUMMER 1 9 6 4 1 .  S O L U T I O N  OF PROBLEM OF C I T Y  CLEANING,  REFUSE D I S P O S A L  AND I N  
P A R T I C U L A R  W I T H  U T I L I Z A T I O N  O F  REFUSE I N  MOSCOW I S  DESCRIBED W I T H  S P E C I A L  A T T E N T I O N  TO NEW COMPOST PLANT. ( E 1 1  

Q l d l - Q Q B - 4 8  OKLAHOMA STUD1 ES 9 E F U S E  P R A C T I C E S  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  F E E ( C O L L E C T I O N 1  C O S T ( D I S P 0 S A L )  ) 
T H E  AMERICAN C I T Y  7 5 ( 1  1 ,  P. 37 ( J A N U A R Y  1 9 6 n ) .  THE D I V I S I O N  OF S A N I T A R Y  E N G I N E E R I N G ,  OKLAHOMA S T A T E  DEPARTMENT O F  
HEALTH,  RECENTLY HAS COMPLETED A STUDY OF S T A T E - W I D E  M U N I C I P A L  REFUSE-HANDLING.  THE VECTOR CONTROL S E C T I O N  OF T H E  
D I V I S I O N  SENT Q U E S T I D N N A I R E S  TO 2 9 2  OKLAHOMA C I T I E S  4ND TOWNS W I T H  5 0 0  OR MORE R E S I D E N T S  ( 1 9 5 0  CENSUSI .  ANSWERS WERE 
R E C E I V E D  FROM 141, k I T H  8 8  OF THESE REPORTING A REGULAR SYSTEM OF REFUSE HANDLING.  THE R E M A I N I N G  5 3  HAC NO PROGRAMS A T  
ALL.  L E S S  THAN 5 0  PERCENT OF THESE REQUIRE S P E C I A L  TYPES AND S I Z E S  O F  C O N T A I N E R S  AND MOST DO NOT R E Q U I R E  S E P A R A T I O N  OF 
GARBAGE FROM OThER FEFUSE.  OF THE 88 M U N I C I P A L I T I E S  PERFORMING REGULAR REFUSE S E R V I C E 9  67 P R O V I D E  T H E I R  OWN C O L L E C T I O N  
AND D I S P O S A L .  T H E  PEST REPORTED U S E  OF CONTRACT C O L L E C T I O N  AND OTHER METHODS. THERE WERE 5 8  T H A T  REPORTED M U N I C I P A L  
C O L L E C T I O N  I N  BOTH B U S I N E S S  AND R E S I D E N T I A L  AREAS. I N  A FEW INSTANCES,  THE B U S I N E S S  AREA I S  SERVED BY M U N I C I P A L  
C O L L E C T I O N  AND T H E  R E S I D E N T I A L  AREA B Y  CONTRACT OR VICE-VERSA. OF THOSE I N D I C A T I N G  M U N I C I P A L  REFUSE COLLECTION,  53 
REPORTED D A I L Y  C O L L E C T I O N  I N  B U S I N E S S  AREAS AND 5 4  REPORTED ONE OR TWO C O L L E C T I O N S  PER WEEK I N  R E S I C E N T I A L  AREAS ( 3 2  
COLLECT T W I C E - - 2 2  C O L L E C T  ONCE) .  OF THE 6 7  C O M M U N I T I E S  W I T H  M U N I C I P A L  C O L L E C T I O N S ,  MORE THAN 2 0  PERCENT CHARGE A 
MONTHLY R E S I D E N T I A L  F A T E  O F  $.5@. A RATE OF $1 PEP MONTH I S  CHARGED B Y  3 4 . 3  PERCENT. NO CHARGE AT A L L  I S  L E V I E D  
A G A I N S T  R E S I D E N T S  IF! 16.4 PERCENT OF T H E  C I T I E S .  OF THOSE R E M A I N I N G ,  10.4 PERCENT MADE NO REPDRT AND THE REST QUOTED 
CHARGES R A N G I N G  FROM 2 5  CENTS TO $ 2  PER MONTH. ONLY O N E - F I F T H  OF THE COLLECTICN-PROGRAM C I T I E S  OPERATE T H E I R  OWN 
L A N D F I L L S  AND CNLY C S M A L L  P O R T I O N  O F  THESE WOULD B E  C L A S S I F I E D  A S  S A N I T A R Y  L A N D F I L L S .  PER-CAPITA-PER-MONTH COST O F  
C O L L E C T I O N  AND D I S P O S A L  OF REFUSE FOR 5 0  OF THE R E P O R T I N G  COMMUNITIES RANGED FROM A LOW OF 10 CENTS TO A H I G H  OF 6 7  
CENTS. T H E  AVERAGE k A S  27 CENTS. PROBABLY THE GREATEST SANGE I N  OPERATIONAL COSTS WAS REPORTED I N  THE COST OF 
C O L L E C T I O N  AND D I S P O S A L  OF @NE TON O F  REFUSE. FOP 36 C O M M U N I T I E S  THAT REPORTED D I S P O S A L  OF EACH TOlv RANGED FROM A LOW 
OF $1.19 TO A H I G H  OF $16.50 .  THE OVERALL AVERAGE COST O F  D I S P O S A L  WAS $5.56 PER TON O F  M A T E R I A L .  THE STUDY 
E S T A B L I S H E D  THAT A TWO-MAN CREW P R O V I D I N G  A L L E Y  OR CURB P I C K - U P  S E R V I C E  SHOULD CCLLECT FROM ABOUT 1,200 R E S I D E N C E S  PER 
4Q-HOUR WEEK OR 1132C P E S I D E N C E S  PEP 44-HOUR WEEK. A S I M I L A R  SCHEDULE SHOULD BE M A I N T A I N E D  I N  BACKYARD P I C K U P  B Y  A D D I N G  
ONE MAN TO THE TWO-MAN CREW. 

Ql+kQQ85Q B I  BL IOGRAPHY b N  I N C  I N E R A T  I O N  O F  REFUSE 
292 REFERENCES D E A L I N G  TA-3  I N C I N E R A T O R  COF.:WITTEE J A I R  P O L L U T I O N  CONTROL ASSOC 1 2  ( 7 )  T P. 3 3 4 - 3 3 9  ( J U L Y  1 9 6 2 )  

W I T H  A L L  ASPECTS O f  REFUSE D I S P O S A L  BY I N C I N E R A T I O N .  
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Qldl.rQQ92 I N C I N E R A T I O N  VERSUS CCMPOSTING 
P U B L I C  C L E A N S I N G  5 2 ( 3 ) ,  P.  109 (MARCH 1 9 6 2 ) .  A B R I E F  D I S C U S S I O N  OF ADVANCEMENTS B E I N G  MADE I N  THE I N C I N E R A T I O N  AND 
COMPOSTING METHODS GF M U N I C I P A L  REFUSE D I S P O S A L .  T A L K S  ABOUT E F F I C I E N T  COMBUSTION, DUST AND F L Y  ASH ARRESTING,  R E S I D U E  
REMOVAL, T k E  NEEG FOR E F F E C T I V E  DEMAND FOR COMPOST, AND MECHANICAL H A N D L I N G  I N  FERMENTATION.  ( P H S )  

Q l - O l - p P e 3 2  A C T E N  CN T H E  S O L I D  WASTE PROBLEM 

AM SOC C I V I L  ENGRS J S A N I T  ENGRG D I V  9 3 ( S A 6 ) ,  P. 91 (DECEMBER 1 9 6 7 1 .  I T  I S  CLEAR THAT THE S O L I D  WASTE PROBLEM I S  

WASTES D I S P O S A L  A C T I V I T I E S  WOULD DO WELL TO KEEP I N  M I N D  THE A V A I L A B I L I T Y  OF T H E  GRANT MECHANISM UNDER THE S O L I D  WASTES 
PROGRAM. I T  OFFERS A U N I Q U E  OPPORTUNITY TO MAKE IMPORTANT T E C H N I C A L  C O N T R I B U T I O N S  THAT WILL H E L P  MANY U.S. COMMUNIT IES 

BLACK,  R .  J. + kEAVER,  L e  

OF SUCH I N C R E A S I N G  MAGNITUDE AS TO DEMAND T H E  UTMOST I N  I M A G I N A T I O N  AND INNOVATION.  E N G I N E E R S  A S S O C I A T E D  WITH S O L I D  

SOLVE WASTE MANAGEMENT PROBLEM OF SERIOUS,  AND OFTEN C R I T I C A L  PROPORTIONS, BY RECOVERY AND U T I L I Z A T I O N  OF P O T E N T I A L  
RESOURCES IN S O L I D  WASTES, AN0  TO PROVIDE T E C H N I C A L  AND F I N A N C I A L  A S S I S T A N C E  TO STATE AND LOCAL GOVERNMENTS AND 
I N T E R S T A T E  AGENCIES I N  T H E  PLANNING,  DEVELOPMENT, AND CONDUCT OF S O L I D  WASTE D 1  SPOSAL PROGRAMS. ( U C )  

u-=Ql=QQ2z PRESERVING CUR NATURAL HER1 TAGE 

89TH CONGRESS, 2ND SESSION,  DOCUMENT NO. 3 8 7 ,  (FEBRUARY 23, 1 9 6 6 ) .  PROGRAMS FOR C O N T R O L L I N G  P O L L U T I O N  AND 
JOHNSON, L. 8. 

PRESERVING T H E  NATURAL AND H I S T O R I C A L  H E R I T A G E  ARE OUTLINED.  ( U C )  

u=QJ.=QQm WASTE D I S P O S A L  WITHOUT A I R  P O L L U T I O N  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  E M I S S I O N I C O N T R O L )  R E S I D U E ( D I S P 0 S A L )  

COMPTON, C. Re + BOWERMAN, F .  R. 
J A I R  P O L L U T I O N  CONTROL ASSOC 1@(1), P. 57-59, 9 5  (FEBRUARY 1 9 6 0 ) .  A D I S C U S S I O N  OF THE P O T E N T I A L  A I R  P O L L U T I O N  
R E S U L T I N G  FROM L I Q U I D  AND S O L I D  WASTE D I  SPOSAL. A R T I C L E  D I S C U S S E S  I N C I N E R A T I O N  AND T H E  E M I S S I O N  CONTROLS NECESSARY TO 
REDUCE A I R  P O L L U T I C K .  S A N I T A R Y  L A N D F I L L  I S  D E S C R I B E D  AS A METHOD OF D I S P O S A L  WHICH DOES NOT R E S U L T  I N  A I R  P O L L U T I O N  I F  
PROPERLY OPERATED. D I S C U S S I O N  OF L I Q U I D  AND S O L I D  I N D U S T R I A L  WASTE D I S P O S A L  I S  PRESENTED. 

U3-x MANAGEMENT OF S O L I D  WASTE S T U D I E D  AT M.1.T. ( P Y R O L Y S I S  COST SACK(PAPER1 R A I L - H A U L  S A N I T A R Y - L A N D F I L L  
I N C I N E R A T O R S  BULKY-WASTE SALVAGE A D M I N I S T R A T I O N  REGIONAL-APPROACH COMPOSTING 1 

AM SOC C I V I L  ENGPS P. 8 9  (DECEMBER 1 9 6 8 ) .  TRASH D I S P O S A L ,  WHICH I S  C O S T I N G  $3 B I L L I O N  A YEAR, W I L L  REQUIRE 
LARGE-SCALE, MODERNIZED METHODS I F  I T S  PROBLEMS ARE TO BE SOLVED. T H I S  I S  THE MAJOR CONCLUSION OF A REPORT ON A STUDY 
OF T H E  MANAGEMENT OF S O L I D  WASTES RECENTLY COMPLETED AT THE MASSACHUSETTS I N S T I T U T E  OF TECHNOLOGY. AMONG THE GROUP'S 
F I N D I N G S  WERE THE F O L L @ W I N G  - (11 FOR URBAN AREAS PRODUCING AS L I T T L E  AS 20'2 TONS OF REFUSE A DAY, THE CCST OF D I S P O S A L  
I S  L I K E L Y  TO B E  $ l O C / T O N .  I T  I S  CONCEIVABLE THAT BY J O I N I N G  FORCES I N  ORDER TO USE F A C I L I T I E S  WITH A 2 1 0 0 0 - T O N  
CAPACITY T H E  COST C@ULD B E  CUT TO $5. ( 2 )  A UNIFORM B A S I S  FOR B I D S  SHOULD BE E S T A B L I S H E D .  (3) NEW METHODS OF 
C O L L E C T I O N ,  L A R D - F I L L ,  I N C I N E R A T I O N  AND SALVAGE SHOULD BE EXPLORED. ( 4 )  THERE I S  NEED FOR H I G H - C A L I B E R  PERSONNEL TO 
MANAGE D I S P O S A L  ( 5 )  P R I V A T E  I N D U S T R Y  SHOULD BE ENCOURAGED TO UNCERTAKE LARGE-SCALE OPERATIONS.  ( 6 )  RAT-PROOF, 
FLY-PROOF, WEATI-ER-PROCF PAPER BAGS HAVE ADVANTAGES OVER THE BATTERED, N O I S Y  AND UNSANITARY M E T A L  CPNS AND COULD BE 
COMPACTED BY NEW K I h D S  OF VEHICLES.  TWO-SHIFT  COLLECTIONS WOULD INCREASE E F F I C I E N C Y .  (7) ROUND-THE-CLOCK O P E R A T I O N  OF 
INCINERATORS,  W I T H  BY-PRODUCTS SUCH AS HEAT, POWER AND GAS, SHOULD BE I N V E S T I G A T E D .  ( 8 )  CODES SHOULD BE ADOPTED FOR 
WASTE H A N D L I N G  I N  B U I L D I N G S .  AMONG OTHER OBSERVATIONS MADE I N  THE REPORT WERE THESE - ( 1 )  R A I L R O A D S  ARE I N T E R E S T E D  I N  
H A U L I N G  AWAY TFASH,  E S P E C I A L L Y  I F  I T  I S  PREPARED BY B E I N G  PRESSED I N T O  2 , 0 0 0 - L B  CUBES, WHICH CAN BE WRAPPED I N  
POLYETHLENE SHEETS. ( 2 )  D I S P O S A L  OF WASTES I N  L A N D F I L L S  ALONG HIGHWAY RIGHTS-OF-WAY NOT ONLY H E L P  GET R I D  OF M A T E R I A L  
B U T  WOULD B U I L D  U P  THE SHOULDERS O F  EXPRESSWAYS AND THUS REDUCE T H E  S E V E R I T Y  OF AUTOMOBILE ACCIDENTS.  (3) MANY 
I N C I N E R A T O R S  I N  THE U.S. ARE TOO SMALL, POORLY DESIGNED AND POORLY OPERATED AND DO NOT HAVE ADEQUATE A I R - P O L L U T I O N  
CONTROL. T H E  PRODUCTION O F  HYDROCHLORIC-ACID GAS I N  THE BURNING OF P L A S T I C S  I S  OFFERING A NEW PROBLEM. ( 4 )  OPERATION 
OF I N C I N E R A T O R S  TO PF@DUCE HEAT OR E L E C T R I C  POWER HAS BEEN FOUND F E A S I B L E  I N  EUROPE, BUT ECONOMIC INDUCEMENTS I N  T H I S  
COUNTRY HAVE NOT BEEN S U F F I C I E N T  TO I N T E R E S T  U T I L I T Y  COMPANIES.  ( 5 1  I N C I N E R A T O R S  E F F I C I E N T  ENOUGH TO TURN REFUSE I N T O  

DEVELOPMENT A T  k H I T M A N ,  MASS. ( 6 )  PYROLYSIS- -THE H E A T I N G  OF D ISCARDED LUMBER I N  CLOSED VESSELS WITHOUT A IR- -CAN 
PRODUCE GASES, TAR AND CHARCOAL W I T H  COMMERCIAL VALUE. THE SYSTEM HAS SOME T E C H N I C A L  AND ECONOMIC OBSTACLES, HOWEVER. 
( 7 )  S E P A R A T I O N  CF TRASH, T O  REMOVE PAPER, METAL, RAGS AND OTHER SALVAGEABLE M A T E R I A L S ,  AS IS NOW DONE I N  HOUSTON, 
TEXAS, I S  A P R O M I S I N G  METHOD OF D I S P O S A L .  THE R E S I D U E  CAN BE GROUND UP AND DECOMPOSED TO PRODUCE COMPOST. ( 8 )  OLD 
AUTOMOBILES, REFRIGERATORS AND OTHER BULKY A P P L I A N C E S  ARE C R E A T I N G  ONE OF THE COUNTRY'S B I G G E S T  PROBLEMS-- IN PART 
BECAUSE LESS SCRAP I S  USED I N  MCDERN STEELMAKING.  M O D I F I C A T I O N S  O F  PRESENT METHODS OF STEELMAKING,  HOWEVER, WOULD MAKE 

R E S I D U E  ACCEPTABLE FOR U S E  I N  B U I L D I N G  ROADS HAVE BEEN OPERATING I N  EUROPE. ONE TO PRODUCE MOLTEN SLAG I S  UNDER 

P O S S I B L E  INCREASED USE OF SCRAP. ( A U T H )  

PLAll=Q€2Z3 T H E  PROBLEM ( COMPOSTING AEROBIC P O L L U T I O N (  WATER) 1 
SNELL ,  J. R. 

N A T I O N A L  ACADEMY O F  S C I E N C E S  N A T I O N A L  RESEARCH COUNCIL ,  COMMITTEE ON P O L L U T I O N  ( S E M I N A R )  TECHNOLOGY PANEL ( L A N D  
SUB-PANEL) UNPUBLISHED FEPORT, Pa 1-79 WASHINGTON, 0.C. ( A P R I L  25, 1 9 6 5 ) .  A SUMMARY OF THE PROBLEM OF P O L L U T I O N  OF 
GROUND WATER B Y  S O L I D  AND L I Q U I D  WASTES. MAJOR EFFORT SHOULD BE G I V E N  T O  E F F E C T S  OF TRACES O F  P E S T I C I D E S  AND CHEMICALS 
USED I N  AGRICULTURAL OPERATIONS P O S S I B L E  METHODS OF S E L F  P U R I F I C A T I O N  OF REFUSE THROUGH CONTROLLEC COMPOST I N G  BY 
FORCED A I R  AND P R E G F I N D I N G  I S  ALSO MENTIONED. 

U=Pl.=QQPIp TOWN OF HEMPSTEAD FACES REFUSE D I S P O S A L  PROBLEMS ( I N C I N E R A T I O N  R A I L - H A U L  BULKY-WASTE VOLUME-REDUCTION 
COST( U N I T J  C O M P A C T I O h  S A N I T A R Y - L A N D F I L L  SHREDDING 
PENDER, M. R. + HYLAND, W. L. 

P U B L I C  WORKS O 9 ( 1 1 )  P. 6 2 - 6 4  ( 1 9 6 8 ) .  T H E  TOWN OF HEMPSTEAD, LONG I S L A N D ,  I S  THE MOST H I G H L Y  PCPULATED TOWNSHIP  I N  
THE U N I T E D  STATES, H A V I N G  A P O P U L A T I O N  OF OVER 800,000, WHICH I S  DOUBLE THAT O F  1 9 5 0 .  REFUSE C O L L E C T I O N  P R A C T I C E S  VARY 
CONSIDERABLY THRCUGHOUT THE T H I R T Y  UNINCORPORATED C O M M U N I T I E S  AND 19 INCORPORATED V I L L A G E S  I N  T H I S  TGh'N. THE 
C O L L E C T I O N  COSTS OF THE VARIOUS REFUSE S U B D I V I S I O N S  AVERAGE 8 8 . 6 5  PER C A P I T A  PER YEAR. THE C O L L E C T I C N  CCST PER ACRE 
PER YEAR RANGED FROM $77.20 TO $ 1 6 8 . 5 0  WITH A MEAN COST OF $102.00 PER ACRE. ONE OF THE C R I T I C A L  PROBLEMS CONFRONTING 

REFUSE I S  1 2 , 5 0 0  TCihS. OF T H I S ,  7 , 8 0 0  TONS ARE I N C I N E R A T E D  AND 4,700 TONS ARE D I S P O S E D  OF BY L A N D F I L L .  FOR THE 
FUTURE, I T  I S  PFCPOSED T O  PROCESS A L L  COMBUSTIBLE M A T E R I A L ,  THEREBY CONSERVING T O  THE MAXIMUM T P E  L I M I T E D  E X I S T I N G  
L A N D F I L L  C A P A C I T Y  TWO P O S S I B L E  M O D I F I C A T I O N S  I N  PRESENT D I S P O S A L  P R A C T I C E S  ARE UNDER A C T I V E  C O N S I D E R A T I O N .  T H E  F I R S T  

COMBUSTIBLE M A T E R I A L  W H I C H  CAN B E  PROCESSED. THE SECOND I N V O L V E S  THE I N S T A L L A T I O N  OF COMPACTION EQUIPMENT WHICH I S  
C R E D I T E D  W I T H  REDUCING S O L I D  WASTE VOLUME AT A R A T I O  OF 7 TO 1 AND HIGHER,  DEPENDING ON THE C O M P O S I T I O N  CF T H E  REFUSE. 
THE COMPACTED M A T E R I A L  WOULD THEN E I T H E R  GO D I R E C T L Y  I N T O  THE L A N C F I L L  AREAS, OR BE TRANSFERRED B Y  R A I L  OR S H I P  TO 
OTHER DISPOSAL S I T E S .  T H E  SHREDDING OPERATION WOULD REDUCE THE B U L K Y  REFUSE I T E M S  T O  SUCH A S I Z E  THAT THE COMBUSTIBLE 
ELEMENTS COULD BE INTFODUCED I N T C  THE FURNACES. T H E  E S T I M A T E D  COST OF THE SHREDDING OPERATION,  I N C L U D I N G  I N T E R E S T  AND 
AMORTIZATION,  LABOR AND POWER, WCULD BE ROUGHLY $2.00  PER TON. SEVERAL METHODS AND SYSTEMS FOR COMPACTION OF REFUSE 
HAVE BEEN PROPCSED AND APE CURRENTLY UNDERGOING A N A L Y S I S .  E S S E N T I A L L Y  A L L  OF THESE SYSTEMS I N V O L V E  THE P L A C I N G  OF THE 
REFUSE I N  LARGE H Y D F A U L I C  PPESSES, WHICH THEN COMPACT T H E  M A T E R I A L  I N T O  S O L I D  BALES. ADVANTAGES OF A H IGH-COMPRESSION 
SYSTEM, BEYOND THE C B V I O U S  ONE OF REDUCED REFUSE VOLUME, I N C L U D E  E L I M I N A T I O N  OF THE NEED TO SEPARATE REFUSE M A T E R I A L S  
I N T O  COMBUSTIBLE AND NONCOMBUSTIBLE ITEMS,  AND T H E  R E L A T I V E L Y  LOW L E V E L  OF MAINTENANCE REQUIRED. PERHAPS I T  I S  A 
C O M B I N A T I O N  OF BOTH OF THESE SYSTEMS, TOGETHER WITH SOME COMPLETELY NEW CONCEPT, THAT W I L L  P R O V I D E  THE U L T I M A T E  ANSWER. 

THE TOWN I S  T H E  F A P I D L Y  D I M I N I S H I N G  C A P A C I T Y  OF I T S  S A N I T A R Y  L A N D F I L L  AREAS. THE CURRENT AVERAGE WEEKLY PRODUCTION O F  

I N V O L V E S  THE A D D I T I C N  OF A SHREDDER AND SEPARATOR T O  T H E  E X I S T I N G  REFUSE D I S P O S A L  PLANTS TO I N C R E A S E  THE VOLUMES OF 
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Ql=Ql=U DISCAGDED B I T  CF TRASH ( P O L L U T I O N  1 
ATKINSON,  B. 

OAKLAND T R I B U N E ,  P. 2 6  ( J U L Y  24, 1 9 6 6 ) .  A M E R I C A ' S  R I V E R S  ARE AN IMPORTANT PART OF HER T R A D I T I O N ,  YET T H E  
P O P U L A T I O N  P O L L U T E S  THESE R I V E R S  AT AN EVER I N C Q E A S I N G  R A T E ,  O F  T H E  1 1 , 2 4 0  U.S. C O M M U N I T I E S  W I T H  SEWERS, 2 , 1 3 9  C O N T I N U E  
TO DUMP T H E I R  RAW SEWAGE I N T O  LOCAL STREAMS AND WATERSHEDS. NOT CMLY THAT,  BUT P I C N I C K E R S  AND BOATERS P O L L U T E  W I T H  
T H E I R  WASTES T h E  WATERS THEY USE. C O N S E R V A T I O N I S T S  H O P I N G  TO H E L P  C L E A N  UP THE POTOMAC R I V E R  FOUND OLD AUTOMOBILE 
T I R E S ,  MATTqESSES,  BOXES, D I S C A R D E D  AUTOMOBILE B A T T E R I E S ,  AND A SEWING MACHINE.  I N D U S T R Y  P O L L U T E S  R I V E R S  W I T H  I T S  
E F F L U E N T S .  I N  1963, THE TREATMENT PROJECTS THEN NEEDED WOULD COST THE COUNTRY $ 2 1 2  B I L L I O N ,  AND THAT F I G U R E  HAS GROWN 
S I N C E  THEN. POLLUTIOFl  I S  NOT ONLY A MATTER O F  A E S T H E T I C S ,  BUT ONE OF P U B L I C  HEALTH.  WATERS W I L L  H A V E  TC BE REUSED I N  
THE NEAP FUTURE A S  THE DEMANDS OF THE C I T I E S  INCREASE.  POLLUTED WATERS CARRY D I S E A S E  PRODUCING ORGANISMS AND K I L L  F I S H  
AND S H E L L F I S H ,  THEREBY ENDANGERING T H E  P U B L I C  T H A T  EATS THE F I S H .  ALTHOUGH HUMAN B E I N G S  LOVE T H E I R  RIVERS,  THEY OFTEN 
USE THEM CONTEMPTUOUSLY. 

QlrPl=QlB3t4 S O L I D  WASTES - EVERY DAY ANOTHER 800 M I L L I O N  POUNDS ( QUANTITY P R O J E C T I O N  BULKY-WASTE S A N I T A R Y - L A N D F I L L  
I N C I N E R A T I O N  1 
M I X ,  S. A. 

TODAY'S HEALTH, P. 46  (MARCH 1 9 6 6 1 .  A P P R O X I M A T E L Y  1 ~ 4 2 C  L B I C A P I T A I Y E A R  (URBAN U.S. 1 ,  OR 8'30 M I L L I O N  L B S / D A Y  O F  
S O L I D  WASTES, ARE PRCDUCED I N  T H E  U.S. THE AMOUNT I S  EXPECTED TO B E  THREE T I M E S  A S  GREAT B Y  1 9 8 0 .  THE ANNUAL OUTLAY 
FOR C O L L E C T I O N  AND D I S P C S A L  I S  $1.5 B I L L I O N .  S P E C I A L  PROBLEMS OF V A R I O U S  COMMUNITIES ARE DESCRIBED.  SALVAGE AND USE 
OF WASTE AS AN ENERGY SOURCE ARE AREAS TO BE E X P L O I T E D .  A SEVERE PROBLEM I S  T H A T  OF T H E  IGNORANCE ON T H E  PART O F  
P U B L I C  AND LOCAL O F F I C I A L S .  ( U C )  

QI.=Ql=QlQIQ S @ L I D  WASTES - RESEARCH CHALLENGE ( T R A I N I N G  1 

AM S O  C I V I L  ENGRS ENVIRONMENTAL ENGRG CONF, P R E P R I N T  2 4 9 ,  (OCTOBER 18 -22 ,  1 9 6 5 ) .  R E A L  AND P R E S S I N G  NEED FOR 
M C K I N N E Y t  Re E. 

RESEARCH I N  A L L  AREAS OF S O L I D  WASTES, FROM A N A L Y S I S  TO STORAGE AND C O L L E C T I O N ,  TO TRANSPORTATION,  T O  PROCESSING, AND 
TO U L T I M A T E  D I S P O S A L  I S  EMPHASIZED.  I T  I S  SHOWN THAT I N C R E A S E D  EDUCATIONAL EFFORTS ARE NEEDED I M M E D I A T E L Y  I F  COMPETENT 
PERSONNEL ARE TO BE T R A I N E D  TO MEET NEEDS OF NEXT FEW DECADES. CHALLENGE FOR ENGINEERS I N  S O L I D  vJASTES I S  TO REDUCE 
T H E I R  VOLUME T C  M I N I M U M  AND T O  R E T A I N  V A L U E  O F  L A N D  FOR U L T I M A T E  D I S P O S A L .  ( U C )  

213511315181 SUPVEY OF PRESENT STATUS OF REFUS E E N G I N E E R I N G  RESEARCH AND DEVELOPMENT 
AM SOC C I V I L  ENC-RS J S A N I T  ENGRG D I V  8 4 ( S A 1 ) ,  (FEBRUARY 1 9 5 8 ) .  R E S U L T S  OF SEVERAL YEARS I N V E S T I G A T I C N  T O  A S C E R T A I N  
PRESENT P R O F E S S I O N A L  STATUS OF REFUSE C O L L E C T I O N  AND D I S P O S A L  A C T I V I T I E S  I N  U N I T E D  STATES AND ABROAD ARE SUMMARIZED AND 
EVALUATED. DATA CCNCERNING NEW DEVELOPMENTS AND RECOMMENDATIONS FOR IMPROVED P R A C T I C E S  ARE REVIEWED.  ( E 1  1 

Ql-c!l-Q.lQ2ft TREATMEAT AND D I S P O S A L  O F  WASTES ( RESEARCH-NEEDS ) 
WORLD H E A L T H  O R G A N I Z A T I O N  T E C H N I C A L  REPORT S E R I E S  NO. 3 6 7  W.H.O.1 GENEVA, ( 1 9 6 7 ) .  T H E  REPORT I S  A SURVEY OF THE 

Q U A N T I T Y  OF WASTE WATER BUT ALSO I N  CONCENTRATION AND D I V E R S I T Y  OF POLLUTANTS I N  THE WATER. ( 2 )  A DECREASE I N  
STATUS OF WASTE WATER AND S O L I D  WASTES TREATMENT I N  THE WORLD. MAJOR PROBLEMS ARE - ( 1 )  AN I N C R E A S E  NOT ONLY I N  

A V A I L A B I L I T Y  O F  D I L U T I O N  WATERS. ( 3 )  I N A D E Q U A T E  C O L L E C T I O N  AND D I S P O S A L  OF S O L I D  WASTES ( I N  I N D U S T R I A L I Z E D  C O U N T R I E S  
AS MUCH AS 20 PERCEhT OF T h E  TOTAL BUDGET I S  SPENT ON THESE I T E M S ) .  ( 4 )  H I G H  COST OF I N S T A L L I N G  AND OPERATING COMPLEX 
SYSTEMS FOR C O L L E C T I O N  AND D I S P O S A L  O F  WASTES. ( 5 J  A GREAT D E A L  OF P R I V A T E  AND P U B L I C  I N D I F F E R E N C E .  STATEMENTS ON THE 
STATUS OF MANAGEMENT AND D I S P O S A L  METHODS R E F L E C T  U.S. C O N D I T I O N S  RATHER THAN WORLDWIDE C O N D I T I O N S ,  ANC ARE GENERAL I N  
NATURE. ( U C )  

Qk!Jl=Qlllf COMPREHENSIVE S T U D I E S  OF S O L I D  WASTES MANAGEMENT ( WET-OX I D A T  I O N  SALVAGE RESEARCH-NEEDS S I M U L A T I O N  
EC CNOMI CS H F  ALT H COMPOST I N G  B I 3 L O G I C A L -  FRACT I O N A T  I ON SLUDGE ( SEWAGE I I N C I N E R A T I O N  S A N I  TARY-LANDF I L L  
C O M P O S I T I O N  S I  TE-LOCATION 1 
GOLUFKE, C. G. + MCGAUHEY? P. He 

F I R S T  ANNUAL REPORT, S E R L  REPORT NO. 6 7 - 7 9  S A N I T A R Y  E N G I N E E R I N G  P ESEARCH LABORATORY AND SCHOOL CF P U B L I C  HEALTH,  
U N I V E R S I T Y  OF C A L I F O R N I A ,  BERKELEY, (MAY 1 9 6 7 )  a THE REPORT I S  OF T H E  NATURE OF A PROGRESS REPORT COVERING THE 
F I R S T  YEAR O F  A COMPREi-ENSIVE STUDY O F  S O L I D  WASTES MANAGEMENT. THE RESEARCH P L A N  ON WHICH THE S T U C I E S  ARE BASEC 
C A L L E D  FOR AN I N I T I A L  O P G A N I Z A T I O N A L  AND GENERAL DATA-COLLECTING PHASE, COVERING A MAJOR PART O F  THE F I R S T  YEAR, 
FOLLOWED BY A SECOND PHASE OF D E F I N I T I V E  RESEARCH ON SUCH ASPECTS AS OPERATIONS RESEARCH, PLANNING,  ECONOMICS, P U B L I C  
HEALTH,  AND TECHNOLOGY C F  WASTES MANAGEMENT SYSTEMS. THE F I R S T  PHASE H A V I N G  B E E N  SUCCESSFULLY COMPLETED, T H E  REPORT ON 
T H I S  ASPECT I S  E S S E N T I A L L Y  A F I N A L  REPORT I N T E N D E D  T(? ACQUAINT T H E  READER W I T H  T H E  UNDERLYING CONCEPTS OF THE S O L I D  
WASTES PROBLEM AND h I T H  T H E  D E T A I L S  OF THE M U L T I D I S C I P L I N E D  RESEARCH PROGRAM SET UP TO ATTACK T H E  PROBLEM. ON T H E  

ARE PRESENTED I N  D E T A I L .  ( A U T H I  

E=.QJ,=al& D I M E N S I C N S  O F  T P E  S O L I D  WASTE PROBLEM ( C C ) S T ( U N I T )  VECTOR 1 

D E F I N I T I V E  RESEAFCH P h A S E  CF THE PPOGRAM, PROGRESS AND P R E L I M I N A R Y  F I N D I N G S  O f  A NUMBER O F  COORDINATED RESEARCH TEAMS 

MCKEE, J .  E. 
PROC OF THE N A T I O N A L  C@NFERENCE ON S O L I D  WASTE RESEARCH, AM P U B L I C  WORKS ASSOC, CHICAGO,  I L L . ?  P. 1-7 (DECEMBER 
1963). KEYNOTE SPEECH OF CONFERENCE. T O P I C S  COVERED WERE - (1) S O L I D  WASTES I N  P E R S P E C T I V E ,  ( 2 1  T H E  A P P L I C A T I O N  
OF BRAINPOWER, (3 ) P U B L I C  H E A L T H  ASPECTS, ( 4 )  ECONOMIC ASPECTS,  ( 5 )  P U B L I C  R E L A T I C N S  ASPECTS,  ( 6 )  RESEARCH NEEDS 

m=QmUQ WASTE MANAGEMENT AND CONTROL 
N A T I O N A L  ACADEMY O F  SCIENCES,  N A T I O N A L  RESEARCH COUNCIL,  WASHINGTON? D.C. 7 P U B L I C A T I O N  14C)01 ( 1 9 6 6 )  T A B L E  OF 
CONTENTS T C P I C S  ARE - ( 1 1  THE NATURE O f  THE PROBLEM. ( 2 1  LEGAL,  L E G I S L A T I V E ,  AND I N S T I T U T I O N A L  PROBLEMS. ( 3 1  AREAS OF 
INADEQUACY.  ( 4 )  P O S S I B L E  IMPROVED APPROACHES. ( 5 )  RECOMMENDATIONS. ( 6 )  PDLLUT I C N  PROCESSES I N  ECOSYSTEMS. ( 7 )  
C R I T E R I A ,  INSTRUMENTATION,  AND MONITORING.  ( 8 )  THE TRANSPORT SYSTEM. (91  THE R E S I D U E  S I T U A T I O N  CURRENT AND FUTURE. 
(10) P O L L U T I O N  - ABATEMENT TECHNOLOGY. (111 L E G A L  AND P U B L I C  A D M I N I S T R A T I O N  ASPECTS. ( 1 2 1  P U B L I C  P O L I C Y  AND 
I N S T I T U T I O N A L  ARRANGEMENTS. ( 13 )  A B R I E F  A N A L Y S I S  OF P O L L U T I O N  I N  T H E  DELAWARE ESTUARY. ( 1 4 )  B I B L I O G R A P H Y .  ( U C )  

Q J , ~ ~ = ~ ~ 1  COCPERATION - KEY TO HEALTHFUL S O L I D  WASTE MANAGEMENT ( 9ESEARCH-NEEDS T Q A I N I N G  REGIONAL-APPROACH 1 

P U B L I C  H E A L T H  NEWS 4 8 ( 1 ) ,  P. 19 ( J A N U A R Y  1967). THE PRESENT S I T U A T I O N  OF S O L I D  WASTE MANAGEMENT I S  CESCRIBED.  S I X  

I N D I C A T E D .  THE P R I N C I P A L  NEEDS ARE - B A S I C  AND A P P L I E D  RESEARCH, AEW AND IMPROVEC TECHNOLOGY, T H E  DEVELOPMENT OF 
REGIONAL APPROACHES TO S O L I D  WASTES MANAGEMENT, STATEWIDE SURVEYS AND P L A N N I N G  OF D I S P O S A L  REQUIREMENTS,  S O L I D  WASTES 

GILBERTSON,  W. E. 

C A T E G O R I E S  OF N A T I O N W I D E  NEEDS I N  S O L I D  WASTE MANAGEMENT ARE MENTIONED AND WAYS OF INTERAGENCY COOPERATION ARE 

PERSONNEL T R A I N I N G ,  ANI! STRENGTHENED T E C H N I C A L  C A P A C I T I E S  AT A L L  L E V E L S  O F  GOVERNMENT. ( U C )  

p ~ ~ l ~ ~  WHAT'S I N V O L V E D  I N  A S O L I D  WASTE PROGRAM I REGIONAL-APPROACH BOSTON 1 
DOHEPTY, R. M. 

COMPOST S C I E N C E  7(2), P. 1 5 - 1 6  (AUTUMN 1 9 6 6 1 .  

D 1 - 0 1 - 0 l . 1 ~ 6  T H E  I N T E R N A T I O N A L  P I C T U R E  O f  REFUSE D I S P O S A L  ( COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  1 
GOTHARD, S. A. 

COMPOST S C I E N C E  7 ( 2 ) ,  P. 2 3 - 2 4  (AUTUMN 1 9 6 6 1 .  REFUSE C O N D I T I O N S  AND TREATMENT METHODS I N  D I F F E R E N T  PARTS OF T H E  
WORLD ARE DESCRIBED.  ( P H E A )  

Q.l.=Ql=QlXB THE MARCh OF THE PHS ( SALVAGE COMPOSTING G R I N D I N G  I N C I N E R A T I O N  S A N I T P R Y - L A N D F I L L  GRANTS J 
COMPOST S C I E N C E  7 ( 2 1 ~  P. 26-3'2 (AUTUMN 1 9 6 6 ) .  A D E S C R I P T I O N  OF THE EFFORTS OF THE P U B L I C  H E A L T H  S E R V I C E  UNDER THE 
NEW S O L I D  WASTE ACT. T Y P E S  OF GRANTS AND CONTRACTS ARE D I S C U S S E D  AND EXAMPLES ARE GIVEN.  
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m k m u 1  DEVELOPbENTS I N  REFUSE D I S P O S A L  ( H E A L T H  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  G R I N D I N G  VECTOR PEST COMPOST I N G  

THE S A N I T A R I A N  7 1 ( 2 ) ,  P. 61-74, 1 8 4  (NOVEMBER 1 9 6 2 ) .  A R E V I E W  OF REFUSE D I S P O S A L  METHODS AND PROBLEMS I N  T H E  
OATES, E. T. 

U N I T E D  K INGDOM I S  G I V E N ,  I N C L U D I N G  T H E  PROBLEMS O F  S I T E  A C Q U I S I T I O N  FOR "CONTROLLED T I P S "  ( S A N I T A R Y  L A N D F I L L S )  
OPERATIONAL METHODS AND COMMON PROBLEMS, AND THE DEVELOPMENT OF NEW METHODS OF REFUSE D I S P O S A L .  T H E  AUTkOR RECOMMENDS 
THAT I N  UNIFORM LAYERS U P  TO 8 FT. I N  DEPTH, LAYERS B E  PROPERLY COMPACTED, AND EACH LAYER BE COVEREC W I T h  AT LEAST 9 

AND S A N I T A R Y  L A N D F I L L )  , I N C I N E R A T I O N ,  SALVAGE AND S A N I T A R Y  L A N D F I L L ,  AND SALVAGE PLUS G R I N D I N G  AND COMPOSTING. A 
METHOD OF D I S P C S I N G  OF REFUSE I S  DESCRIBED WHEREIN REFUSE I S  GROUND I N T O  P A R T I C L E S  UP TO 4 I N .  I N  D I A M E T E R  AND D I S P O S E D  
I N  A MANNER S I k I L A R  TO S A N I T A R Y  L A N D F I L L ,  BUT WITHOUT P R O V I S I O N  OF COVER. T H I S  TECHNIQUE I S  REPORTED TO RESULT I N  A 5 0  
PERCENT RECUCTION I N  VOLUME, I N  IMPROVED COMPACTION, I N  D E S T R U C T I O N  OF F L I E S ,  EGGS AND LARVAE,  ( I N  THE G R I N D I N G  
PROCESS) ,  AND I N  EARLY I N I T I A T I O N  OF DECOMPOSIT ION PROCESSES. NO I N S E C T  OR RODENT I N F E S T A T I O N  WAS REPORTED ON SUCH 
L A N D F I L L S .  AND THE CGNSOLIDATED M A T E R I A L  I S  REPORTED TO BEAR THE WEIGHT OF REFUSE-HANDLING V E H I C L E S .  D E T A I L S  OF 

I N .  OF S U I T A B L E  COVEF. NEW METHODS OF REFUSE D I S P O S A L  D ISCUSSED I N C L U D E  P U L V E R I Z A T I O N  AND T I P P I N G  OF REFUSE ( G R I N D I N G  

T Y P I C A L  EQUIPMENT ARE PRCVIDED.  ( P H E A )  

QJ.=Ql=UzZ R E S T O R I k G  THE Q U A L I T Y  OF OUR ENVIRONMENT ( Q U A N T I T I E S  P O L L U T I O N  H E A L T H  RESEARCH-RECOMMENDATIONS 

P P E S I D E N T ' S  S C I E N C E  ADVISORY COMMISSION REPORT OF THE ENVIRONMENT P O L L U T I O N  PANEL, P R E S I D E N T ' S  S C I E h C E  AGVISORY 
COMPOS I T  I O N  1 

COMYISSION,  THE k H I T E  HOUSE, (NOVEMBER 1 9 6 5 )  S E C T I O N S  ABSTRACTED AND REVIEWED H E R E I N  ARE T H E  SOURCES OF 
POLLUTION,  I* 1' S O L I D  h A S T E S  - MAGNITUDE OF THE PROBLEM, AND S A L V A G I N G  AND R E C L A I M I N G .  *I T H E  EXCRETA OF FARM 
A N I M A L S  ARE A MAJOR SOURCE OF WATER P O L L U T I O N  THROUGH SURFACE RUNOFF OR UNDERGROUND SEEPAGE. URBAN S O L I D  WASTES, 
I N C L U D I N G  PAPER, GRASS, BRUSH CUTTINGS,  GARBAGE, ASHES, METAL AND GLASS, AMOUNT TO 1600 L B / C A P I T A / Y R  - AN E Q U I V A L E N T  OF 
A TOTAL O F  1 2 5  M I L L I O N  TONS/YEAR. A LARGE F R A C T I O N  OF CONSUMEP GOODS ENDS UP AS URBAN S O L I D  WASTES- THbS,  SCRAP I R O N  
AND STEEL ARE GENERATED A T  1 2 - 1 5  M I L L I O N  TONS/YEAR. OF T H I S ,  ONE-THIRD COMES FROM D E R E L I C T  AUTOMOBILES.  OF THE 2 5 - 3 0  
M I L L I O N  TORS OF PAPER PROOUCEC PER YEAR, ABOUT 10 M I L L I O N  TONS ARE SALVAGED. I N  1 9 6 2 ,  P L A S T I C S  TO THE EXTENT OF 8 
B I L L I O N  POUNDS hEPE PRODUCED, 10 PERCENT O f  T H E  DISCARDED M A T E R I A L  WAS SALVAGED. I N  THE SAME YEAR, 2 6 3 , 0 0 0  TONS OF 
RUBBER WERE RECLAIMED.  T H I S  WAS 1 5  PERCENT OF THE TOTAL PRODUCTION OF RUBBER FOR THAT YEAR. FORTY-E IGHT B I L L I O N  
CARTONS/YEAR ( 2 5 0 / P € R S O N ) ,  2 6  B I L L I O N  BOTTLES AND JARS ( 1 3 5 / P E R S O N ) ,  AND 6 5  B I L L I O N  METAL AND P L A S T I C  CAPS AND CROWNS 
PER YEAR ARE PRODUCED. THE SALVAGE I N D U S T R I E S  OPERATE AT A L E V E L  OF 5 - 7  B I L L I O N  DOLLARS PER YEAR. THE NATURE OF S O L I D  
WASTES I S  H I G H L Y  V A G I A B L E .  T H E I R  C O M P O S I T I O N  AND D I S T R I B U T I O N  ARE CLOSELY L I N K E D  W I T H  N A T I O N A L  GROWTH AND 
TECHNOLOGICAL ADVANCE. COMPREHENSIVE S T A T I S T I C S  ON MAGNITUDE ARE NOT A V A I L A B L E .  THE PROBABLE C O M P O S I T I C N  OF WASTES 
GENERALLY MAY B E  AS jFOLLOWS-  PAPER, 4 5  PERCENT, GRASS AND BRUSH CUTTINGS,  1 5  PERCENT, GARBAGE, 12 PERCENT, ASHES 10 
PERCENT, M E T A L L I C S  8 PERCENT, GLASS AND CERAMICS, 6 PERCENT, AND MISCELLANEOUS 4 PERCENT. AN EXAMPLE OF THE GRADUAL 
CHANGE I N  C O M P O S I T I O N  I S  THAT OCCURRING I N  P H I L A D E L P H I A .  I N  1 9 5 9 ,  THE R U B B I S H  COLLECTED AMOUNTED TO 380,000 TONS, AND 
I N  1 9 6 4 ,  T O  5 6 7 , 0 0 0  TONS. I N  l a 5 9  I N  P H I L A D E L P H I A ,  1 2 0 , 0 0 0  TONS OF ASHES WERE COLLECTED, I N  1964, ONLY 3 7 , 0 0 0  TONS. 
GARBAGE PRODUCTION I N  1 9 5 7  AMOUNTED TO 1 6 2 , 0 0 0  TONS, WHEREAS I N  1 9 6 4  I T  WAS 1 2 8 ~ 0 0 0  TONS. I N  1 9 5 9 ,  THE AMOUNT OF 
STREET SWEEPINGS WAS l o c T ~ 0 0  TONS, AND I N  1 9 6 4  I T  WAS 137,000 TONS. I U C )  

Z T l - O l - C l 2 1 ~  WE L E A D  T H E  WORLD ( SALVAGE BULKY-WASTE I N C I N E R A T I O N  1 
BEVAN, F. E. 

P U B L I C  C L E P N S I N G  5 8 ( 6 ) 1  P. 2 7 3 - 2 8 2  ( 1 9 6 8 ) .  B R I T A I N ' S  MR. BEVAK, MANCHESTER'S C IRECTOR OF C L E A N S I N G  TAKES THE T I M E  

D E S C R I B E S  PAST,  PRESENT, AND FUTURE C O L L E C T I O N  AND D I S P O S A L  METHODS. METHODS L I K E  P I P I N G  REFUSE I N  P I P E  L I N E S  WITH 
WATER, AND T H E I R  WEAKNESSES, TRANSPORT B Y  VACUUM I N  LARGE D I A M E T E R  P I P E S ,  AND RELATED PROBLEMS I N  P L A C I N G  THEM ADJACENT 
TO E X I S T I N G  U T I L I T I E S .  HE I S  MOST EAGER TO IMPROVE THE C O L L E C T I O N  AND D I S P O S A L  I N  M U L T I S T O R I E D  DWELLINGS.  H E  SPEAKS OF 
THE WIDE RANGE OF REFUSE TYPES GENERATED BY D I F F E R E N T  ECONOMIC ANC S O C I A L  GROUPS, AS WELL AS T H E  I N C R E A S E 0  PROBLEM OF 
ABANDONED AUTOMCBILE B O D I E S .  ONE OF THE B I G  PROBLEMS I S  THE LACK OF LAND AREA S U I T A B L E  FOR T I P P I N G .  T H E  PROBLEM OF 

PLACED I N .  T H E Y  MUST CONTINUE TO ENCOURAGE CAPABLE MEN WHO W I L L  B E  ABLE TO ADJUST TO THE R A P I D  CHANGE THAT IS BROUGHT 

TO G I V E  H I S  COUNTRYMEN A PAT ON BACK FOR H A V I N G  THE B E S T  REFUSE D I S P O S A L  AND C O L L E C T I O N  PROGRAM I N  T H E  WORLD. H E  

B E I N G  A B L E  TO GET DEPENDABLE MEN TO COME I N T O  WASTE D I S P O S A L  F I E L D  BECAUSE OF THE ECONOMIC STANDARD THEY ARE USUALLY 

ABOUT BY R A P I D  Cl-ANGE I N  WASTE TYPES.  

PLIQlzQl3Q.8 PRESENT C O N D I T I O N  AND FORECASTS FOR T H E  FUTURE OF REFUSE D I S P O S A L  I N  I T A L Y  ( Q U A N T I T Y  ) 

P U B L I C  C L E A N S I h G  5 5 ( 1 1 1 ,  P. 6 4 1 - 6 4 2  ( 1 9 6 5 ) .  I N  A SURVEY OF S I X T Y  H E A V I L Y  POPULATED C I T I E S  I N  1 9 6 4  THE REFUSE PER 
FRANGIPANE, E. D. F.  

I Y H A B I T A N T  PER DAY RANGED 0 . 5 2  KGS TO 0 .68  KGS. I N  SOME CASES T H E  AVERAGE DECREASED AS THE NUMBER OF I N H A B I T A N T S  
INCREASED,  T H E  AVERAGES I N  I T A L Y  WERE LOWER THAN SOME EUROPEAN C C U N T R I E S  AND H I G H E R  I N  OTHERS. T H E  AUTI-OR COMMENTS ON 
THE NUMBER OF UNCONTROLLED T I P P I N G  O P E 9 A T I O Y S  AND HOW SOME O F  THESE COULD BE IMPROVED. 

Qls(?lrQlll2 REFUSE D I S P O S A L  - SURVEY AND PROPHECY ( S A N I T A R Y - L A N D F I L L  COMPOSTING R A I L - H A U L  I N C I N E R A T I O N  
COST ( O P E R A T I  NG1 1 
SHULTS, F. S .  

P U B L I C  C L E P N S I N G  5 5 ( 1 ) ,  P. 3 9 - 6 2  ( 1 9 6 5 ) .  A PAPER MAKING A GENERAL SURVEY OF PAST, PRESENT AND FUTURE METHODS O F  
REFUSE COLLECTION,  PRE-TREATMENT, AND D I S P O S A L .  LOOKING I N T O  THE FUTURE THE AUTHOR SEES MANY PATTERN CHANGES THAT MUST 
BE MADE I N  A L L  PHASES OF C O L L E C T I O N  AND D I S P O S A L .  ALSO THERE I S  A QUESTION AND ANSWER S E S S I O N  COVERING A WIDE V A R I E T Y  
OF PROBLEMS F A C I h G  V A R I O U S  S I T E S .  

Q152kQ135Z THE BACKGROUND AND PERSPECTIVE OF S O L I D  WASTES MANAGEMENT ( VOLUMES( WASTE) BULKY-WASTE COMPOSTING 1 

PRESENTED AT T H E  5 9 T H  ANNUAL M E E T I N G  APCAt S E S S I O N  X X I V  WASTE D I S P O S A L ,  SAN-FRANCISCO, C A L I F O R N I A ,  APCA FPCC, P. 5 9  
MCPAUl-EY, P .  He f GOLUEKE, C. G. 

( J U N E  1 9 6 6 ) .  A STUDY OF THE VARIOUS REPORTS GENERATED AS A RESULT O F  THE SURGE I N  I N T E R E S T  AND CONSEQUENT 
A C T I V I T I E S  CONCERNED W I T H  WASTES MANAGEMENT SHOWS THAT THE FUNDAMENTAL FACTORS UNDERLYING WASTES MANAGEMENT RANGE FROM 
THE STRUCTURE OF THE MODERN COMMUNITY AND THE CULTURAL A T T I T U D E S  OF I T S  C I T I Z E N S  TO C O N S I D E P A T I O N S  OF TECHNOLOGY, 
ECONOMICST AND RESCURCES U T I L I Z A T I O N .  AMONG THE MORE IMPORTANT FACTORS ARE U R B A N I Z A T I O N ,  P U B L I C  A T T I T U D E S ,  E D U C A T I O N A L  
D E F I C I E N C I E S ,  V A R I E T Y ,  ~ A T U R E T  AND VOLUME O F  WASTES, AND I N A D E Q U A T E  TECHNOLOGY. TO CONDUCT AN E F F E C T I V E  SEARCH FOR THE 
SOLUTION OR SOLUTIONS TC THE REFUSE MANAGEMENT PROBLEM, C E R T A I N  GENERAL CONCEPTS ARE NEEDED. ONE I S  THAT FOR THE 
FClRESEEABLE FUTURE, A L L  WASTES MUST REMAIN SOMEWHERE I N  THE EARTH OR I T S  GASEOUS ENVELOPE. A SECOND I S  THAT 'I WASTES 'I 

ARE MORE PROPERLY D E F I N E D  AS R E S I D U E S  O F  RESOURCE USE WHICH R E S U L T  FROM THE A P P L I C A T I O N  OF CURRENT TECHNOLOGY UNDER 
PRESENT CONCEPTS OF ECONOMICS AND S O C I A L  O B J E C T I V E S .  ( A U T H )  

Q~SAZCLS~ SOLID W A S T E S  IN PERSPECTIVE r RESEARCH-NEEDS I 
PROC OF A SYMPOSIUM ON RESEARCH NEEDS, SPONSORED BY APWA RESEARCH FOUNDATION AND APWA I N S T I T U T E  FOR S O L I D  WASTES, 
P H I L A D E L P H I A ,  PENNSYLVANIA ,  ( J A N U A R Y  2 8 - 2 9 ,  1 9 6 6 ) .  A I D E D  BY A GRLNNT F_R_OM.T_HE_FORD F Q U N D A T I O N r  THE APWA RESEARCH 
FOUNDATION,  I N  COOPERATION W I T H  THE APWA I N S T I T U T E  FOR S O L I D  WASTES, I N V I T E D  T H I R T Y - N I N E  PERSONS TO P H I L A D E L P H I A ,  PA. 

TO I N C L U D E  REPRESENTATIVES OF MANY, D I V E R S E  A C T I V I T I E S  AND PROFESSIONS.  THE B A S I C  O B J E C T I V E  OF THE SYMPCSIUM WAS TO 
I D E N T I F Y  AND EVALUATE NEEDED RESEARCH THROUGH A S E R I E S  OF CONCENTRATED D I S C U S S I O N S .  A TOTAL OF 1 1 5  I N D I V I D U A L  PROJECT 

R A T E L  F@URTEEN CF THESE TWENTY PROJECTS AS B E I N G  MOST D E S I R A B L E  AND NEEDED. OF THESE FOUPTEEN SUGGESTIOLS,  TWO WERE 

GROUPS. THESE TWO PROJECT SUGGESTIONS CONCEQN - (1) THE A P P L I C A T I O N  OF SYSTEMS A N A L Y S I S ,  SYSTEMS E N G I N E E R I N G  AND 
OPEQATI13NS RESEARCH METHODS T O  T H E  WASTE D I S P O S A L  F I E L D ,  AND ( 2 )  THE DEVELOPMENT OF ADEQUATE AND R E L I A B L E  DATA R E L A T I N G  
TO THE Q U A N T I T Y  AND C O M P O S I T I O N  OF S O L I D  WASTES PRODUCED, AS WELL AS DATA R E L A T I N G  TO CURRENT C O L L E C T I O N  AND D I S P O S A L  
OPERATIONS.  T H E  MAJOR CONCLUSION DRAWN FROM THE SYMPOSIUM I S  THAT THE T I M E  HAS COME TO START DOING S O L I D  WASTES 
RESEARCH, AND THAT EFFORTS AND FUNDS EXPENDED I N  T H I S  D I R E C T I O N  W I L L  BE PPODUCTIVE.  ( A U T H )  

I N  1 9 6 6  TO P A R T I C I P A T E  I N  A SYMPOSIUM ON S O L I D  WASTES RESEARCH NEEDS. THE P A R T I C I P A N T S  WERE CAREFULLY SELECTED SO AS 

SUGGESTIONS WERE MADE. THESE WERE CONSOLIDATED I N T O  TWENTY PROPOSED RESEARCH PROJECTS. T H E  SYMPDS I U M  P A R T I C I P A N T S  

REPEATEDLY PROPOSED I N  ALMOST EVERY D I S C U S S I O N  S E S S I O N  AND WERE ALSO RANKED H I G H E S T  BY EACH O F  THESE D I S C U S S I O N  
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U ~ l . = p l ~ p  FUTURE TRENDS I N  WASTE STOSAGE AND D I  SPOSAL ( GONOARD COMPOSTING G R I N D E R ( H 0 M E I  I N C I N E R A T I O N (  I N - S I T U  SACK 
P L A S T I C - C A N S  R E C L A M A T I O N ( L A N D 1  I N C I N E P A T I O N  G R I N D I N G  1 
D A V I E S ,  A. G. 

ROYAL SOC OF H E A L T H  JOURNAL 6 ( 6 1 9  P. 289-296 (NOVEMBER-DECEMBER 1962). THE CHANGING CHARACTER OF REFUSE D U R I N G  
POSTWAR YEARS HAS HAD AN I N F L U E N C E  UPON I T S  METHODS OF D I S P O S A L .  BECAUSE SEWERS DO NOT FLOW TO C A P A C I T Y  I T  WOULD BE 
ECONOMICAL T O  U S E  T h I S  FORM O F  WASTE D I S P O S A L ,  E V E N  THOUGH GREATER TREATMENT C A P A C I T Y  WOULD BE REQUIRED AT T H E  
TQEATMENT PLANT. AIL A L T E R N A T I V E  WOULD B E  TO I N S T A L L  SMALL GAS OR E L E C T R I C  I N C I N E R A T I O N  U N I T S  I N  RESIDENCES.  T H E  PAPER 
SACK M E R I T S  C O N S I D E R A T I C N  A S  A WASTE C O N T A I N E R  BECAUSE I T  OFFERS A REDUCTION I N  DEADWEIGHT FOR THE REFUSE COLLECTORS. 
T H E  P L A S T I C  B I N  bAS AN ADVANTAGE OVER EXPEUDABLE SACKS EVEN THOUGH I T S  COST MAY BE H I G H E R  T H A N  A G A L V A N I Z E D  CONTAINER.  
ECONOMICS HAVE FOPMED A MAJCR I S S U E  FOR U L T I M A T E  D I S P O S A L  BECAUSE LAND D I S P O S A L  SCHEMES H A V E  APPEARED TO B E  CHEAPER 
THAN I N C I N E R A T I C N .  I N  MANY CASES CHEAPNESS H A S  BEE# A C H I E V E D  ONLY AT T H E  EXPENSE O F  ECONOMY. L A N D  RECLAMATION B Y  
CONTROLLED T I P P I N G  I S  O F T E N  PREFERRED BY M U N I C I P A L  A U T H O R I T I E S ,  B U T  T H I S  METHOD I S  S T I L L  A P R I M I T I V E  ONE. A U T H O R I T I E S  
TURN TO I N C I N E R A T I O N  A S  S U I T A B L E  LAND S I T E S  BECOME SCARCE. I N C I N E R A T I O N  P L A N T S  BECOME OBSOLETE AND OFTEN INADEQUATE I N  
C A P A C I T Y ,  S O  THE PEhDULUM SWINGS BACK AND FORTH. THERE I S  I N T E R E S T  A G A I N  I N  P U L V E R I Z I N G  AS A FORM OF REFUSE TREATMENT 
OVER D I S P O S A L  BECAUSE I T  REDUCES T H E  DEMAND ON T I P P I N G  SPACE AND THE N U I S A N C E  FROM F L I E S  AND RATS.  I T  I S  A STAGE I N  
COMPOSTING AND HAS BEEN USED I N  AGRICULTURE. PROPRIETARY EQUIPMENT I S  A V A I L A B L E .  I N T E R E S T  H A S  B E E N  D E V E L O P I N G  I N  THE 
P O S S I B I L I T Y  OF COMPCSTING THE OPGANIC CONTENT OF REFUSE, W I T H  OR WITHOUT THE A D D I T I O N  OF SEWAGE SLUDGE. T H I S  METHOD 
WOULD RETURN TO THE S O I L  ORGANIC M A T E R I A L  THAT I S  NECESSARY FOR T H E  GROWTH OF P L A N T  L I F E .  I T  DOES NOT P R O V I D E  A 
U N I V E R S A L  ANSWER TO THE PROBLEM OF WASTE D I S P O S A L ,  BUT I T  IS T H E  BEST PRESENT A L T E R N A T I V E .  ( P H E A I  

P13L=Q1382 FORWARD LOCK AT P U B L I C  C L E A N S I N G  ( Q U A N T I T Y  C O M P O S I T I O N  C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  
COMPOSTING SLUDGE(SEhAGE)  
GASKELL, J 

P U B L I C  H E A L T H  INSPECTOR 73, P. 142-1567 162 (NOVEMBER 1964). A SHORT, C O N C I S E  D I S C U S S I O N  ON GARBAGE AND REFUSE 
D I S P O S A L  I N  ENGLANG AND WALES I S  UNDERTAKEN. THE A R T I C L E  C O N T A I N S  S E C T I O N S  ON Y I E L D ,  CHARACTER AND C O M P O S I T I O N  OF 
REFUSE, STORAGE O F  REFUSE, D I S P O S A L  O F  REFUSE AT SOURCE, REFUSE C O L L E C T I O N  V E H I C L E S ,  METHCDS O F  C O L L E C T I C N ,  
D I  SPO SAL--CONTROL T I  P P I  h G  T D 1  RECT I N C I N E R A T I  ON, S EPARAT I O N - - I N C I N  E R A T I O N  P U L V E R I Z A T I O N  T AND COMPOSTING. ( P H E A )  

Q.LzQlrU3eh R E S E A R C h  AND E N G I N E E R I N G  ARE K E Y S  TO PROGRESS I N  S O L I D  WASTE MANAGEMENT 
L O E P R T  R. C. 

WESTERN C I T Y ,  P. 46 (SEPTEMBER 1S66). THE ACCUMULATION OF PEOPLE WHO PRODUCE THE WASTE, T H E  INCREASED Q U A N T I T I E S  
PND T Y P E S  OF S O L I D  k A S T E S ,  T H E  LACK OF ENOUGH Q U A L I F I E D  PEOPLE TO SOLVE THE PROBLEM, T H E  GENERAL D I S I N T E R E S T  AND APATHY 
OF PEOPLE,  AND THE F E L A T I V E L Y  FEW PEOPLE WHO CAN T H I N K  C R E A T I V E L Y  AND I M A G I N A T I V E L Y  T O  PROVIDE NEW I D E A S  AND 
P O S S I B I L I T I E S - - A L L  APE FACTORS I N  THE FUNDAMENTAL CAUSE OF THE S O L I D  WASTE PROBLEM. C O N T R I B U T I O N S  TO SOLVE THE PROBLEM 
WILL COME FROM EXPEPTS I N  LAW, MANAGEMENT, P L A N N I N G ,  EDUCATION,  AND ENGINEERS.  (UC)  

Ql=Q,l=U3= S A N  F R A N C I S C O  S C L I D  k A S T E  D I S P O S A L  PRCBLEM ( OCEAN-DISPOSAL R A I L - H A U L  I N C I N E R A T I O N  ECONOMICS 
SAN F R A N C I S C O  P L A N N I N G  PND URBAN RENEWAL ASSOC, A SPUR REPORT AND RECOMMENDATIONS, 4 PP. (SEPTEMBER 1 9 6 7 ) .  A 
SUMMARY REPORT I S  G I V E N  ON THREE PROPOSALS FOR T H E  D I S P O S A L  OF S A N  FRANCISCO'S REFUSE. I T  I N C L U D E S  A L I S T  OF 
ADVANTAGES AND DISADVANTAGES AND A D I S C U S S I O N  OF PROPOSED U N I T - T R A I N ,  I N C I N E R A T I C N ,  AND OCEAN D I S P O S A L  METHODS O F  WASTE 
TREATMENT. ( P H E A )  

QkQl=Q1315 THE CHAKGE CAME GRADUALLY ( H I S T O R Y  C O L L E C T I O N  1 

THE A M E R I C A N  C I T Y  71(6), P. 1 2 0  ( J U N E  1956). A SUMMARY OF T H E  DEVELOPMENT O F  MODERN REFUSE C O L L E C T I C N  AND D I S P O S A L  
MANN, De 

P R A C T I C E S  AT N I A G A R A  F A L L S ,  NEW YORKT 1926-1956. ( P H S )  

Ql=Ql=QJ=b TRERDS I N  THE TREATMENT OF TOWN WASTES, PART I1  ( COMPOSTING SLUDGE( SEWAGE) GARCHEY GRINDER(HOME1 
P P T t G G E N  P R O P E R T I E S ( C O M P 0 S T )  1 
KNCLLES,  A. S .  

M U N I C  ENGR 137, P. 1715-1717 (1960). I N  THE SECOND PART OF A PAPER PRESENTED AT T H E  CONFERENCE OF THE I N S T I T U T E  OF 
WORKS AND HIGHWAYS SUPERINTENDENTS AT FOLKESTONE I N  SEPTEMBER 1960, THE AUTHOR D E S C R I B E D  AND DISCUSSED,  B R I E F L Y ,  T H E  
COMPOSTING OF SEkAGE SLUDGE AND HOUSFHOLD PEFUSE, A N 0  I N  MORE D E T A I L ,  THE C O L L E C T I O N  AND D I S P O S A L  O F  SEWAGE TO 
SEWAGE-TREATMENT PLPFjTS AND OF REFUSE B Y  S I N K  U N I T S  FOR HOUSEHOLD USE. ( W P A l  

Ql-Ol-Ol45Z REFUSE D I S P C S A L  I N  TENNFSSEE ( S U R V F Y ( D I S P O S A L 1  
T H E  AMERICAN C I T Y  72( 6 ) r  P. 36 ( J U N E  1957). T H I S  I S  A B R I E F  REPORT OF A SURVEY BY T H E  TENNESSEE STATE P L A N N I N G  
C O M M I S S I O N  L I S T I h G  DATA ON C O L L F C T I O N  AND D I S P O S A L  P R A C T I C E S  I N  144 ( 5 6  PERCENT) OF T E N N E S S E E ' S  INCORPORATED C I T I E S .  
FOR D I S P O S A L  36 PERCENT OF THE C I T I E S  USED OPEN DUMPS, 22 PERCENT S A N I T A R Y  L A N D F I L L S  AND 1 PERCENT I N C I N E R A T I O N .  SEVEN 
PERCENT REPORTED NO REFUSE C O L L E C T I O N  S E R V I C E  PROVIDED I N  THE C I T Y .  ( P H S )  

Ql-Ol-PJlrqft THE S O L I G  k A S T E  PROBLEM I N  M E T R O P O L I T A N  AREAS ( VECTOR C O S T ( O P E R A T 1 N G )  P O L L U T I O N (  WATER) REGIONAL-APPROACH 
LEGAL-ASPECTS I 
BLACK, P .  J. 

C A L I F O R N I A  VECTCR V I E W S  ll(91, P. 51 (SEPTEMBER 1964). THE A R T I C L E  D E A L S  WITH THE HEALTH,  ECONCMIC, LEGAL, AND 
R E G I O N A L  ASPECTS OF THE S O L I D  WASTES D I S P O S A L  PROBLEM. T H E  PRESENT SETUP, ONE W I T H  MANY OPEN DUMPS, F A U L T Y  
I N C I N F R A T O R S ,  AND W I T H  A LACK O F  R E G I O N A L  PLANNING,  MUST BE CHANGED, AND T H I S  R E Q U I R E S  A P U B L I C  I N T E R E S T .  GARBAGE MEN 
SUFFER WORSE OCCUPATIONAL HAZARDS T H A N  ANY OTHER P U B L I C  WORKEPS. THEY HAVE AN EXTREMELY H I G H  I N J U R Y  FREQUENCY RATE,  
W H I C H  I N C L U D E S  SUCH I N J U R I E S  AS A S T H R I T I S ,  MUSCLE AND TENDON D I S E A S E S  ( E S P E C I A L L Y  I N  T H E  B A C K ) ,  S K I N  D I S E A S E S ,  AND 
HERNIA.  H E A L T H  HAZARDS T O  T H E  P U B L I C  B E I N G  SERVED I N C L U D E  WATER P O L L U T I O N  A T  S A N I T A R Y  LANDFIvLL S I T E S ,  F L Y  M I G R A T I O N  
FROM GARBAGE CANS, A I R  P O L L U T I O N  FROM IMPROPER BURNING OF REFUSE AT OPEN DUMPS AND I N C I N E R A T O R S ,  AND THE F E E D I N G  OF RAW 
GARBAGE TO SWINE. STORAGE, COLLECTION,  AND D I S P O S A L  RANK J U S T  B E H I N D  SCHOOLS AND ROADS AS THE L E A D I N G  P U B L I C  
EXPENDITURFS.  C C L L E C T I O h  I N V O L V E S  8 5  PERCENT OF T H E  EXPENSE. MUCH OF T H I S  EXPENSE I S  I N  SALARY FOR T H E  GARBAGE MEN. 
NEW METHODS OF C C L L E C T I C N  WOULD A L L E V I A T E  THE BURDEN T O  SOME EXTENT. A METROPOLITAN-WIDE APPROACH I S  THE MOST F E A S I B L E  
T @ D A Y T  FOR AS C I T I E S  EXPAND, L A N D  A V A I L A B L E  FOR DISPCISAL OF REFUSE BECOMES MORE AND MORE SCARCE. HOWEVER, FEW S T A T E S  
PROVIDE FOP T H I S  AREA-WIDE EFFOPT I N  T H E I R  C O N S T I T U T I O N ,  AND T H I S  LEGAL B A R R I E R  MUST BE HURDLED AS A F I R S T  STEP TO A 
R E G I O N A L  PROGRAM OF D I S P O S A L .  ( U C )  

GL=QLZP15Q,& S E L € C T E D  PATENTS ON REFUSE H A N D L I N G  F A C I L I T I E S  FOR B U I L D I N G S  ( PATENT EQUIPMENT MANAGEMENT PROCESS D E S I G N  
DOMESTIC 1 
CONNGLLY T J A 

U. S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  P U B L I C A T I O N  1793, WASHINGTON, D.C. 

AND O F F I C E  B U I L D I N G S .  T H E S E  I N V E N T I O N S  ARE NOT N E C E S S A R I L Y  L I M I T E D  TO USE W I T H I N  B U I L D I N G S .  AREAS OF I N T E R E S T  I N C L U D E  

RECEPTACLES,  REFUSE V E H I C L E S  W I T H  DETACHABLE CONTAINERS,  AND MISCELLANEOUS I T E M S .  EQUIPMENT DIAGRAMS ACCOMPANY MANY O F  
THE ABSTRACTS. I N D I C E S  O F  C O N T R I B U T I N G  INVENTORS AND SUPPOPTING COMPANIES AQE SUPPLIED.  T H I S  VOLUME I S  D E S I G N E D  T O  

PPESENTED, AS WELL AS T H E  APPARATUS I N V O L V E D  I N  I T S  A P P L I C A T I O N .  ( A U T H I  

(1968). T H I S  VOLUME C O N T A I N S  261 ABSTRACTS OF PATENTED EQUIPMENT AND METHODS FOR RFFUSE H A N D L I N G  I N  R E S I D E N T I A L  

B A L I N G  MACHINES,  B U L K  PRESSES, REFUSE CHUTES CRUSHERS, DOMESTIC AND O N - S I T E  COMPACTORS, GRINDERS,  SACKHCLDERS, 

A I D  I N V E S T I G A T O R S  S E F K I l v G  ' O R I G I N P L  I D E A S  R E L A T I N G  T O  S O L I D  WASTE HANDLING.  THE O B J E C T I V E S  OF EACH I N V E N T I O N  ARE 

Ql=Ql=fl5Q4 SUMMARIES OF S O L I D  WASTES RESEAPCH PND T R A I N I N G  GRANTS 1968 ( P L A N N I N G  PERSONNEL RESEARCH 

U. S. DEPARTMENT CF HEALTH,  EDUCATION, AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  P U B L I C A T I O N  1596, WASHINGTCN, D.C. T 

( 19681. T H I S  P U b L I C A T I O N  I S  A NEW C O M P I L A T I O N  OF SUMMARIES O F  A L L  RESEARCH AND T R A I N I N G  GRANTS ( B O T H  T E R M I N A T E D  

L E F K E t  L .  W. 
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AND A C T I V E )  FUNDED BY T H E  S O L I D  WASTES PROGRAM OF THE U.S. DEPARTMENT OF HEALTH,  EDUCATION, AND WELFARE. THE 
C O M P I L A T I O N  I N C L U D E S  PROGRESS THROUGH DECEMBER 31, 1967. THE M A J O P I T Y  OF THE RESEARCH H A S  BEEN UNDERWAY FOR THREE 
YEARS OR LESS.  S I N C E  THE CHARACTER1 S T I C S  OF S O L I D  WASTES ARE CONSTANTLY CHANGED BY PRODUCT I N N O V A T I O N S ,  I N D U S T R I A L  
PROCESS M O D I F I C A T I O N S ,  CONSUMER B U Y I N G  PATTERNS, ETC.9 THE EFFORT OF THE S O L I D  WASTES PROGRAM I S  TO DEVELOP E F F I C I E N T  
AND ECONOMICAL MANAGEMENT P R A C T I C E S  TO MEET T H E  CHANGING N A T I O N A L  NEEDS. THUS, MANY S O L I D  WASTES PROBLEMS ARE B E I N G  
I N V E S T I G A T E D  BY THE PQOGRAM. SOME OF THESE S T U D I E S  ARE C A R R I E D  OUT THROUGH RESEARCH GRANTS AND I N C L U D E  SUCH AREAS AS- 
B A C T E R I A L  C O N T A M I N A T I O N  FRCM H O S P I T A L  S O L I D  WASTES, P H Y S I C A L  AND C H E M I C A L  C O M P O S I T I O N  OF M U N I C I P A L  REFUSE, HANDLING,  
TREATMENT, AND D I S P Q S A L  O F  A N I M A L  WASTES, U T I L I Z A T I O N  OF AGRICULTURAL WASTES, P I P E  TRANSPORT OF WASTES, AND P Y R O L Y S I S  
OF WASTES. A TOTAL O F  5 3  RESEARCH GRANTS ARE SUMMARIZED. THE T R A I N I N G  GRANT PROGRAM HAS AS I T S  O B J E C T I V E S  TO DEVELOP 
Q U A L I F I E D  PROFESSIONAL PERSONNEL I N  THE S O L I D  WASTES F I E L D  I N  ORDER TO U T I L I Z E  THE RESULTS OF RESEARCH. I N S T I T U T I O N S  
I N V O L V E D  I N  THE E I G H T  S O L I D  WASTES T R A I N I N G  GRANTS ARE PRESENTED, AS WELL AS A B R I E F  D E S C R I P T I O N  OF THE R E S P E C T I V E  
PROGRAMS. RESEARCH PROJECT AND T R A I N I N G  PROGRAM DIRECTORS ARE INDEXED.  ( A U T H )  

QJ=Plzp1SQJ SUMMARIES, S O L I D  WASTES DEMONSTRATION GPANT PROJECTS 1 9 6 8  ( GRANT MANAGEMENT 1 

U. S. DEPARTMENT OF HEALTH,  EDUCATION, AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  P U B L I C A T I O N  1 8 2 1  T WASHINGTON, D.C. 
(1968). THE DEMONSTRATION GRANTS A C T I V I T Y  O f  THE S O L I D  WASTES PROGRAM, U.S. P U B L I C  H E A L T H  SERVICE,  HAS COMPILED 
SUMMARIES OF T H E  DEMONSTRATION GRANT PROJECTS AWARDED PROGRAM SUPPOQT D U R I N G  THE P E R I O D  JUNE 1, 1966, T C  DECEMBER 31, 
1967. T H I S  VOLUME SUPERSEDES THE E A R L I E R  P U B L I C A T I O N S  DEMONSTRATION PROJECT ABSTRACTS, S O L I D  WASTES PROGRAM AND 
SUPPLEMENT A. T H E  PROJECTS AQE OF TWO K I N D S .  SOME ARE D E S I G N E D  TO DEMONSTRATE THE F E A S I B I L I T Y  OF hEW AND IMPROVED 
TECHNOLOGY FOR S O L I D  WASTES D I S P C S A L .  OTHERS ARE T O  I N V E S T I G A T E  THE DEVELOPMENT OF AREA-WIDE S O L I D  WASTE MANAGEMENT 
SYSTEMS TO REPLACE U N S A N I T A R Y  AND UNECONOMIC O P E R P T I @ N S  BY I N D I V I D U A L  COMMUNIT IES.  SUBJECTS WHICH R E L A T E  TO S O L I D  
WASTE MANAGEMENT, SUCH AS I N C I N E R A T I O N ,  S A N I T A R Y  L A N D F I L L ,  COMPOSTING, SALVAGE t STORAGE, ETC. 9 ARE INCLUCED I N  T H E  5 3  
PROJECT SUHMARIES. FEMARKS W I T H I N  THE INTRODUCTION SERVE TO C L A R I F Y  THE S I G N I F I C A N C E  OF I T E M S  CONTAINED I N  THE 
VOLUME. F I V E  I N D I C E S  - SUBJECT, GEOGRAPHICAL,  GRANTEES, PROJECT DIRECTORS AND CONSULTANTS - P R O V I D E  CROSS-REFERENCE 

SPCNAGLE, C. E. 

FOR THE READER. I A U T H )  

Ql=Ql=P15QB S A N I T A R Y  L A N D F I L L  ( B I B L I O G R A P H Y  
S T E I N E R ,  R e  L e  + KANTZ, R. 

U.S. DEPARTMENT OF h E A L T H ,  EDUCATION, AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  P U B L I C A T I O N  1 8 1 9 9  WASHINGTON, D.C. 

AMERICAN AND B R I T I S H  P E R I O D I C A L S  E N T R I E S  ARE ARRANGED CHRONOLOGICALLY,  RANGING FROM 1 9 2 5  THROUGH 1 9 6 8 .  T H E  SEARCH TO 
( 1 9 6 8 )  A COMPREHENSIVE B I B L I O G R A P H Y  OF A R T I C L E S  RELATED TO S A N I T A R Y  L A N D F I L L S  SELECTED FROM A W I L E  V A R I E T Y  OF 

O B T A I N  T H I S  I N F O R M A T I O N  WAS SUPPORTED BY A P U B L I C  H E A L T H  S E R V I C E  RESEARCH GRANT FROM THE S O L I D  WASTES PROGRAM TO THE 
DREXEL I N S T I T U T E  O F  TECHNOLOGY. THE P U B L I C A T I O N  REPRESENTS A R E V I S E D  E D I T I O N  OF A 1 9 6 7  B I B L I O G R A P H Y  P U B L I S H E D  BY 
DREXEL I N S T I T U T E  ( S E R I E S  1, NUMBER 2 ) .  AN E X T E N S I V E  L I S T  O F  REFERENCES USED I N  THE SEARCH I S  ALSO INCLUDED.  A R T I C L E S  
R E F L E C T  A WIDE RANG€ OF T O P I C S  RELATED TO S A N I T A R Y  L A N D F I L L S ,  NUMEROUS C I T Y  OR S T A T E  L A N D F I L L  REPORTS, ECONOMIC 
F E A S I B I L I T Y  S T U D I E S ,  D I S E A S E  AND POLLUT ION ASPECTS, MANPOWER AND EQUIPMENT FACTORS, AND FUTURE P O T E N T I A L  AND 
R E S T R I C T I O N S  FOR THF S A N I T A R Y  L A N D F I L L .  ( A U T H )  

U-Cl l -Of i lQ  P R E L I M I N A R Y  DATA A N A L Y S I S ,  1 9 6 8  N A T I O N A L  SURVEY OF COMMUNITY S O L I D  WASTE P R A C T I C E S  ( P L A N N I N G  GRANT 
MANAGEMENT 1 
MUHICH,  A. J. + K L E E t  A. J. + B R I T T O N ,  P. W. 

U.S. DEPARTMENT @ F  hEALTH,  EDUCATION, AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  PUB 1 8 6 7 ,  ( 1 9 6 8 )  THRCUGH P R O V I S I O N S  OF 
THE S O L I D  WASTE D I S P O S A L  ACT OF 1 9 6 5  THE S O L I D  WASTES PROGRAM OF T H E  P U B L I C  H E A L T H  S E R V I C E  HAS UNDERTAKEN A N A T I O N W I D E  
SURVEY O F  S O L I D  WASTE D I S P O S A L  P R A C T I C E S  AND PROBLEMS. THE SURVEY I S  B E I N G  CONDUCTED I N  C O N J U N C T I O N  W I T P  A S T A T E  AND 
I N T E R S T A T E  P L A h h I N G  GFANT PROGRAM. DATA FROM T H I R T Y  STATES AND THE D I S T R I C T  O F  COLUMBIA  R E C E I V E D  BEFORE J U L Y  1, 1 9 6 8 ,  

PERSOhNEL I S  ALSO PRESENTEE. THE P U B L I C A T I O N  G I V E S  B A S I C  S T A T I S T I C A L  SUMMARIES OF THE N A T I O N A L  SURVEY LATA. I T  NOT 
I S  I N C L U D E D  I N  T H I S  P U B L I C A T I O N .  I N F O R M A T I O N  FROM THESE A D D I T I O N A L  STATES P A R T I A L L Y  SURVEYED B Y  S O L I D  WASTES PROGRAM 

ONLY REPORTS ON COMMUNITY PRACTICES BUT ASSESSES D I S P O S A L  S I T E S  AND F A C I L I T I E S  A S  WELL. N A T I O N A L  ANALYSES ARE 
PRESENTED FOR COMMUNITY D A T A  AND LAND D I S P O S A L  S I T E S  AND F A C I L I T I E S .  REGIONAL ANALYSES ARE G I V E N  FOR THE COMMUNITY 
DATA AND T H E  L A N D  D I S P O S A L  S I T E S .  I N  A D D I T I O N I  AN URBAN-RURAL COMPARISON I S  PROVIDED FOR THE COMMUNITY GATA. A 
SEPARATE A N A L Y S I S  F@P I N C I N E R A T O R S  I S  GIVEN.  T H I S  VOLUME DEALS W I T H  A T T R I B U T I V E  AND CONTINUOUS TYPES OF RESPONSE. 

PLACED I N  A L I M I T E D  NUMBER OF CATEGORIES,  E.G.c "YES" OR "NO" t  "REGULATIONS ENFORCED", "NO REGULATICNS" ,  OR 
"PEGULATIONS NOT ENFORCED". THE CONTINUOUS RESPONSE, D E A L I N G  W I T H  Q U A N T I T A T I V E  DATA, I S  TREATED SOMEWHAT D I F F E R E N T L Y .  
SUCH DATA A P P L I E S  WEEN AN ANSWER I S  A COUNT OR MEASUREMENT (NUMBER OF A N I M A L S ,  E S T I M A T E  I N  YARDS, ETC.1 AND IS 
SUMMARIZED AS "TOTAL",  "MEAN", "STANDARD DEV 1 A T I O N " t  "1967 P O P U L A T I O N  RESPONDING"  AND "MEAN PER THOUSAhD". ( P H S )  

"SAMPLE S I Z E "  AND "PERCENT RESPONSE" ARE G I V E N  FOR BOTH TYPES. A T T R I B U T I V E  RESPONSE A P P L I E S  WHEN AN ANSWER CAN BE 

WJ.=Ql5L9 B I B L I O G R A P H Y  ON D I S P O S A L  OF ORGANIC REFUSE BY COMPOSTING 
GOTPAST H e  8. 

U N I V E R S I T Y  OF C A L I F C P N I A ,  BERKELEY, SANITARY E N G I N E E R I N G  RESEARCH LABOFATORYt  I N S T I T U T E  OF E N G I N E E R I N G  RESEARCH S E R I E S  
3 7 1  TECH BULL 2, (AbGUST 1 9 5 0 ) .  THE B I B L I O G R A P H Y  I S  AN E X H A U S T I V E  L I S T  OF 610 A R T I C L E S  ON COMPOSTING. I T  WAS 
C O M P I L E D  AFTER A C R I T I C A L  REVIEW O F  THE L I T E R A T U R E .  THE M A I N  SOURCE OF REFERENCES FROM WHICH THE B I B L I C E R A P H  WAS 
COMPILED WAS CHEMICAL ABSTRACTS. I N  THOSE CASES WHERE THE O R I G I N A L  A R T I C L E S  WERE NOT A V A I L A B L E  OR COULD NOT BE R E A D I L Y  
TRANSLATED, T H E  A R T I C L E S  E ITHER WERE CONDENSED FROM C H E M I C A L  ABSTRACTS OR REPRODUCED VERBATIM.  ( U C )  

91-4kP151iQ ACCUMULATION AND D I S P O S A L  OF HOUSEHOLD AND I N D U S T R I A L  WASTES ( Q U A N T I T Y  C H A R A C T E R I S T I C S  C O M P O S I T I O N  
COLLECT I C N  HEAT-RECOVERY I N C I N E R A T I O N  1 
KAHFSCHULTE T J 

ANFALL  UND BESEIT IGLJNG VON HAUSMUELL UND I N D U S T R I E A B F A E L L E N  G E S U N C H E I T S - I N G E N I E U R  8 6 ( 2 )  T P. 42-54 (FEBRUARY 1 9 6 5 ) .  
SURVEY OF MODERN HERMETICALLY SEALED DUST-FREE GARBAGE C O L L E C T I O N  CONTAINERS AND VEHICLES 9 COMPOSTING I N S T A L L A T  IONS,  
AND REFUSE I N C I N E R A T O P  P L A k T S  W I T H  AND WITHOUT WASTE HEAT U T I L I Z A T I O N .  ( E I )  

QlrQldUh2Q RESEARCH NEEDED ON S O L I D  WASTE 
VARGASt D. J. 

P U B L I C  CLEANSING 5 2 ,  P. 4 2 1 - 4 2 5 9  4 2 9  ( 1 9 6 2 ) .  THE D IRECTOR OF RESEARCH FOR THE A.P.W.A. O U T L I N E S  SCME O f  T H E  AREAS 
OF S O L I D  WASTE D I S P C S A L  THAT RESEARCH I S  NEEDED AND WHY I T  I S  NEEDED. SOME PROPOSALS ARE D I S C U S S E D  ON WAYS S E T T I N G  U P  
PROGRAMS TO BETTER INFORM I N T E R E S T E D  PEOPLE ON THE SUBJECT OF WASTE D I S P O S A L .  

Ql=QLZUhZ APlvA S E S S I O N  QN S O L I D  WASTES RESEARCH NEEDS 
REPORT - APWA SESSION ON S O L I D  WASTE RESEARCH NEEDS, (FEBRUARY 1 9 6 2 ) .  T H I S  PAPER I S  A ROUGH DRAFT OF A PANEL 
D I S C U S S I O N  AMCNG THE L E A D I N G  RESEARCHERS AND A D M I N I S T R A T O R S  I N  THE F I E L D  OF S O L I D  WASTE D I S P O S A L .  THE PURPOSE OF THE 
D I S C U S S I O N  WAS T @  F I N D  A P C S S I B L E  BEST S O L U T I O N  TO THE D I S P O S A L  PROBLEM, AND TO P O I N T  OUT THE AREAS kHERE THE MOST 
PRODUCTIVF RESEARCH M I G H T  BE DONE. MAYY PROPOSALS WERE DISCUSSED - L E A D I N G  TO P O S S I B L E  AREAS O F  RESEARCH AND FURTHER 
STUDY. T H E  I D E A  @F F E S T R I C T I O N  OF S O L I D  POLLUTANTS,  AS WAS DONE WITH THE A I R  P O L L U T I O N  PROBLEM, WAS CCNSIDERED. I F  
THE GENERAL P U B L I C  AND/CR I N D U S T R Y  W I L L  NOT COOPERATE W I T H  PROPOSALS A I M E D  A T  P R E S E R V I N G  HEALTH STANDARDS, THEN E I T H E R  

REFUSE AND D E P O S I T I h G  I T  I N  TRUCK SEWERS WAS DISCUSSED OFTEN. THE REDUCTION I N  H A U L I N G  AND D I S P O S A L  COSTS MAKE T H I S  
METHOD ONE WORTH LOOKING INTO.  FURTHER RESEARCH I N T O  PREVENTING A I R  P O L L U T I O N  FROM I N C I N E R A T I O N  WAS RECOMMENDED, A S  
WAS THE I N V E S T I G A T I O N  OF T H E  VALUE OF COMPOST AS A F E R T I L I Z E R .  THE P O S S I B L E  DEVELOPMENT OF WASTES FOR USE AS 
BY-PRODUCTS WAS MENTIONED. I N  THE CASE OF A I R  POLLUTION,  WHEN INDUSTRY WAS FORCED TO CONTROL POLLUTANT E M I S S I O N S ,  I T  
FOUND THAT ESCAPING GASES COULD BE REUSED. PERHAPS SOME OF OUR S O L I D  WASTES CAN BE CONVERTED I N T O  A B E N E F I C I A L  

FEDERAL OR LOCAL J U R I S D I C T I O N S  SHOULD HAVE THE POWER TO FORCE OFFENDERS TO OBEY REGULATIONS.  THE I C E A  C F  G R I N D I N G  

BY-PRODUCT ALSO. PNEUMATIC P I P E L I N E S  WERE D I S C U S S E D  AS A P O S S I B L E  MEANS OF TRANSPORTING WASTES TO A TRANSFER S T A T I O N .  
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RESEARCH WAS PECOMMENDED I N  THE AREA OF THE U S E  OF I N C I N E R A T O R S  I N  SMALL RURAL COMMUNITIES.  I T  WAS RECOMMENDED T H A T  
S T U D I E S  BE MADE O F  THE PRESENT REFUSE PRODUCTION B Y  M U N I C I P A L I T I E S .  W I T H  T H E  U S E  OF SUCH DATA,  AND T H E  P R E D I C T I O N S  O F  
FUTURE CHANGES I N  THE P A C K A G I N G  INDUSTRY,  PLANS FOR TOMORROW CAN BE FORMULATED. ( U C )  

-1-u A B R I T I S H  SURVEY OF F O R E I G N  REFUSE P R A C T I C E  ( C O L L E C T I O N  L I T T E R - R E M O V A L  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  
G R I h D I N G  D I S P O S A L ( W A T E R I  OPEN-DUMP COMPOSTING 
WILSON, N. G. 

REFUSE REMOVAL JCURhAL 2(31, P. 15 (MARCH 19591. MR. W I L S O N  REVIEWS THE OVERSEAS PROGRAMS OF " P U B L I C  C L E A N S I N G "  I N  
A D E T A I L E D  MANNER. C E C H A N I C A L  C L E A N S I Y G ,  L I T T E R ,  CAMPAIGNS, AND C O M P O S I T I O N  OF REFUSE ARE AMONG THE ASPECTS OF REFUSE 
P R A C T I C E  CONSIDERED. ( U C )  

Q L d k p 1 4 U  SOME VIEWS C F  B R I T O N  ON S A N I T A T I O N  I N  THE U.S. ( I N C I N E R A T I O N  COMPOSTING I 

REFUSE REMOVAL JOURNAL 2(111, P. 22 (NOVEMBER 1959). WILSON, ENGINEER AND MANAGER OF THE L I G H T I N G  AND C L E A N S I N G  
DEPARTMENT I N  EDINBUPGH,  SCOTLAND, DISCUSSES I N C I N E R A T I O N  I N  THE U N I T E 0  STATES AND COMPOSTING I N  EUROPE. ( U C I  

WILSON, N. G. 

QJ=Ql.=CLLZII S H I P S  TFASH PROBLEM I N  GREAT L A K E S  PORTS ( I N C I N E R A T I C N  M A R I N E ( W A S T E 1  1 
REFUSE REMCVAL J C U R h A L  6(121, P. 30 (OECEMBER 19631. A RECENT SURVEY B Y  THE U.S. DEPARTMENT OF AGRICULTURE 

L I M I T E D  NUMBER OF GREPT L A K E S  C I T I E S  HAVE F A C I L I T I E S  APPROVED FOR THE D I S P O S A L  O F  S H I P S  WASTE. I N C I N E R A T I O N  IS ABOUT 
THE O N L Y  P R A C T I C A L  k A Y  T O  D E A L  W I T H  THE REFUSE. SUCH F A C I L I T I E S  SHOULD BE REQUIRED I N  EVERY PORT DEVELOPMENT PROGRAM 

REVEALED T H A T  170 V E S S E L S  GENERATE 1,030 TO 2,000 TONS OF GARBAGE YEARLY W H I L E  I N  THE GREAT LAKES,  AND THAT ONLY A 

U N L E S S  A S U I T A B L E  A L T E R N A T I V E  P R C V I S I O N  HAS BEEN MADE FOR I T S  ACCEPTANCE, HANDLING,  AND D I S P O S A L .  ( P H S I  

Q L = Q k Q l m  A R E V I E k  O F  REFUSE D I S P O S A L  P R A C T I C E S  ( COST(OPERAT1NG) LAW I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE I 

REFUSE REMOVAL JOURNAL 6(lF), P. 16 (OCTOBER 1963). D I S C U S S E S  B R I E F L Y ,  THE COST OF REFUSE C O L L E C T I O N  AN@ D I S P O S A L  
I N  THE U N I T E D  S T A T E S  TODAY. A FEW S T U D I E S  B E I N G  CONDUCTED I N T O  REFUSE D I S P O S A L  ON A R E G I O N A L  B A S I S .  RECENT COMPOSTING 
DEVELOPMENTS I N  T H I S  CCUNTRY, I N C I N E R A T I O N ,  LANDF I L L I N G  D I F F E R E N T I A T I N G  BETWEEN T H E  S A N I T A R Y  L A N D F I L L ,  T k E  REFUSE F I L L ,  
T H E  CONTROLLED BURNING DUMP, AND T H E  OPEN DUMP, AND S I X  Q U E S T I O N S  CONCERNING THE F I R I N G  OF DUMPS, CONTENOING W I T H  
R E S I D E N T S  L I V I N G  ADJACENT TC THE L A N D F I L L ,  P R E V E N T I N G  D E T E R I O R A T I O N  O F  T H E  L A N D F I L L ,  B U R N I N G  METHODS TO REDUCE SMOKE 
AND ODORS, A V A I L A B I L I T Y  O F  COVER M A T E R I A L ,  AND S A L V A G I N G  AT D I S P O S A L  AREAS. ( P H S )  

BLACK, P.  J. 

U=QJ.=Q.LBf& T h E  STATUS OF S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A  ( Q U A N T I T Y  P O L L U T I O N  Q U A N T I T Y (  I N D U S T R I A L J  
Q U A N T I T Y (  AGR I C U L T U R A L I  I 
ROEERS, P. A. + ANDRES, D. R. + CORNELIUS,  J. + BURCH, L. A. + RICHARDSON, S. E. JR. 

C A L I F O R N I A  VECTOR V I E k S  15(12), P. 123-129 (DECEMBER 19681. A COMPPEHENSIVE REPORT P U B L I S H E D  B Y  THE C A L I F O R N I A  
DEPARTMENT OF P U B L I C  H E A L T H  I N  OCTOBER 1968 E N T I T L E D  THE (I STATUS CF S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A '  I S  
SUMMARIZED AND CISCUSSED.  T H I S  REPORT PRESENTED THE F I N D I N G S  OF A N  I N T E N S I V E  STATEWIDE STUDY AND E V A L U A T I O N  OF CURGENT 
S O L I D  WASTE MANAGEMENT P R A C T I C E S  I N  C A L I F O R N I A .  T H E  REPORT WAS I N T E N D E D  TO BE A FACTUAL PROGRESS REPORT, OR SUMMARY 
DATA BANK ON T h E  E X I S T I h G  SYSTEM OF S O L I D  WASTE MANAGEMENT, AND AS SUCH D I D  NOT CONTAIN RECOMMENDATIONS FOR A C T I O N S  TO 
B E  TAKEN. A SECCND PEPORT, TC B E  COMPLETED L A T E  I N  1969, W I L L  PRESENT A COMPREHENSIVE RECOMMENDED PROGRAM OF A C T I O N  
WHICH WILL BE S U B M I T T E D  TO THE STATE L E G I S L A T U R E .  ( A U T H )  

P l I P l r Q l & Z ~  T H E  SUNCEGLANC STORY ( Q U A N T I T Y  D E M O L I T I O N  

P U B L I C  C L E A N S I N G  53(11), P .  536 (19631. I N  A SUMMARY OF A REPORT G I V E N  TO THE BOROUGH COUNCIL,  MR. JACKSON P O I N T S  
OUT THE PROBLEMS F A C I N G  M U N I C I P A L I T I E S  I N  T H E  FUTURE REGARDING S O L I D  WASTE D I S P O S A L .  THE D E M O L I T I O N  REFUSE FROM URBAN 
DEVELOPMENT, LACK OF L A N D  FOR L A N D F I L L S ,  CHANGES I N  T Y P E S  AN0 VOLUMES OF REFUSE, CHANGES I N  REFUSE D I S P O S A L  METHODS ARE 
A L L  DISCUSSED.  

QldkQlBaI D I S P O S A L  PFCBLEMS I N  T H E  COUNTY O F  S T E R L I N G  ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  COMPOSTING I 

JACKSON, D. 

L Y L E ,  J 
P U B L I C  C L E A N S I K G  54(9), Pa 1170 (15'64). I N  H I S  1963 ANNUAL REPORT MR. L Y L E ,  THE S A N I T A R Y  I N S P E C T O R  AND DIRECTOR OF 
C L E A N S I N G  OF S T E R L I N G  COUNTY, MAKES THE SAME COMMENTS ON PROBLEMS F A C I N G  C L E A N S I N G  O F F I C E R S  AND REFUSE D I S P O S A L .  I T E M S  
SUCH AS OPEN DUMPS, CONTROLLED T I P P I N G ,  I N C I N E R A T I O N ,  AND COMPOSTING ARE A L L  REVIEWED ALONG W I T H  T H E  COST RELATED TO 
SOME OF THE METHODS CF D I S P O S A L .  

QL!2J=QlBBB THE ECOhOMIC D I S P O S A L  OF TOWN'S REFUSE ( OPEN-DUMP H I S T O R Y  C O M P O S I T I O N  Q U A N T I T Y  I N C I N E R A T I O N .  I 

LONDON, P. S. K I N G  AND SCN, (NEW YORK, J. W I L E Y  AND S O N S ) ?  (19Cll. THE BOOK I S  AN I N T E R E S T I N G  TEXT GN 
GOODRICH, h e  F a  

I N C I N E R A T I O N ,  W H I C H  ALSO I N C L U D E S  A R E V E A L I N G  CHAPTER ON OPEN DUMPS, AND ANOTHER ON DUMPING AT SEA. I T  CONTAINS MANY 
B I T S  OF I N F O R M A T I O N  W h I C H  WHEN TAKEN TOGETHER SHOW THAT U N T I L  W I T H I N  THE L A S T  FEW YEARS, THE ADVANCE MADE I N  REFUSE 
YANAGEMENT AND TECHNOLOGY H A S  B E E N  F A R  FROM SPECTACULAR. FOR I N S T A N C E  T H E  I D E A  OF GENERATING STEAM W I T H  THE WASTE H E A T  
FROM I N C I N E R A T O R S  ( C A L L E D  "DESTRUCTORS" AT T H A T  T I M E )  WAS W I D E L Y  BROACHED. THE FOLLOWING ARE TWO QUOTAT IONS W H I C H  
I L L U S T R A T E  THE CONCERN W I T H  STEAM GENERATION AND A I R  P O L L U T I O N .  "AS L A T E  AS 1888, I T  WAS ONLY C L A I M E D  THAT A LOW 
TEMPERATURE C E L L  D E A L I N G  W I T H  ABOUT 5 TONS OF REFUSE PER DAY COULD PROVIDE STEAM FOR 6 I N D I C A T E D  HORSEPOWER AS A 
MAXIMUM. W I T H  T H E  FORCED DRAUGHT CELLS,  I T  I S  SEEN B Y  REASON OF THE GREATER Q U A N T I T Y  O F  REFUSE BURNEC PER C E L L  AND T H E  
HIGHER TEMPERATURE SECURED, AS MUCH AS 37 I N D I C A T E D  HORSEPOWER PER HOUR COULD BE O B T A I N E D  FROM ONE CELL. "  "MR. C H A R L E S  
JONES, M.1.C.E. OF E A L I N G ,  WHO ERECTED THE F I R S T  DESTRUCTOR I N  THE V I C I N I T Y  OF LCNDON I N  1883, WAS THE F I R S T  TO GRAPPLE 
T O  ANY EXTENT W I T H  T H E  T P O U B L E  CAUSED BY T H E  'JONES FUME CREMATOP.' THE CPEMATOR WAS A N  I N D E P E N D E N T  FURNACE C O N S I S T I N G  
OF A REVERBERATORY B R I C K  ARCH, WITH R I N G S  OF F I R E B R I C K S  PLACED I N  T H E  D I R E C T I O N  OF THE GASES T R A V E L I N G  FROM THE 
DESTRUCTOR CELLS.  TI-E GASES WERE DEFLECTED TO THE RED HOT MASS OF F I R E  BENEATH. THE NEXT S T E P  WAS TO C E S I G N  T H E  
DESTRUCTOR ( I N C I N E R P T O R )  SUCH THAT H I G H  TEMPERATURES COULD BE O B T A I N E D  A T  WHICH THE GASES WOULD B E  BURNED I N  I T .  T H I S  
WAS DONE B Y  A P P L Y I N G  A FORCED DRAUGHT. THUS, THE M I N I M U M  TEMPERATURE, 1250 DEGREE FT C L A I M E D  TO BE NECESSARY FOR GOOD 
B U R N I N G ?  WAS R E A D I L Y  A T T A I N E D . "  I N  H I S  D I S C U S S I O N  OF T I P P I N G ,  GOODRICH STATES-- "HERE A G A I N ,  THE ' ECONOMIC' T R I U M P H S  
OVER THE DEMAND FOR S A N I T A R Y  D I S P O S A L  ... DP. FRASER'S REPORT WHERE HE SAYS - T H E  ONLY 4RGUMENT I N  FAVOR OF T I P P I N G  I S  
I T S  A N T I Q U I T Y . "  THE BOOK C O N T A I N S  CHAPTERS ON LAWS CONCERNING REFUSE C O L L E C T I O N  PND D I S P O S A L .  I T  D I S C U S S E S  T H E  D E S I G N  
OF I N C I N E R A T O R S  AND THE STATUS O F  T H E  P R A C T I C E .  A S E C T I O N  I S  DEVOTED TO A D I S C U S S I O N  OF THE STATE OF REFUSE D I S P O S A L  
I N  THE U.S. T A B L E S  OF T Y P I C A L  WASTE COMPOSITIONS,  AND C A L O R I F I C - V A L U E S  ARE PRESENTED. ( U C )  

QL=QJ.=Q1325 T H E  GLASGOW REPORT - THE B I G G E S T  C L E A N S I N G  U N I T  I N  THE COUNTRY 
P U B L I C  C L E A N S I N G  54(3) 9 P. 767 (19'54). T H E  TASK OF O P E R A T I N G  T H E  LARGEST P U B L I C  C L E A N S I N G  U N I T  I N  THE B R I T I S H  
I S L E S ,  CAN BEST B E  E X E M P L I F I E D  B Y  SOME OF THE E X P E N D I T U R E S ,  REVENUE, AND REFUSE D I S P O S E D  OF. GROSS EXPENDITURES OF 
2,634,522 POUNDS, T C T A L  REVENUE 280,112 POUNDS, TONS OF DOMESTIC REFUSE AND TRADE WASTE 383,051 TONS, T O T A L  M A T E R I A L  
P E C E I V E D  FOP D I S P O S A L  404,808 TONS. THE POLMADE WORKS WAS O R I G I N A L L Y  D E S I G N E D  TO D I S P O S E  OF 40 PERCENT OF THE REFUSE 
COLLECTED BUT I S  D I S P O S I N G  OF 60 PERCENT BY WEIGHT. 

Ql-Jl=pL52S N E h  USES FOR ORGANIC S O L I D  WASTES ( SALVAGE R E C L A M A T I O N  1 
COMPOST S C I E N C E  7(3), P. 7-12 ( W I N T E R  19671. A SELECTED B I B L I O G R A P H Y  I S  G I V E N  OF UNCONVENTIONAL USES FOR WASTE 
MATERIALS.  330 FEFEPENCES.  ( P H E A I  
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Ql-Ol-Q.lSb9 D A S  K E H R I C h T P R O B L E M  I N  DER SCHWEIZ ( THE R U B B I S H  PROBLEM I N  S W I T Z E R L A N D  I ( COMPOSTING ) 

PUB O F  SWISS ASSOC FOP P P O T E C T I C h  OF WATERS, P L P N  3, (1956). THE AUTHOR P O I N T S  OUT T H A T  I N  S W I T Z E R L A N D  THE METHODS 
BRAUN, F. 

USED FOR TREATMENT OF N A S T E S  ARE L A R G E L Y  UNSATISFACTORY.  NOT ONLY ON A E S T H E T I C  AND H Y G I E N I C  BASES, BUT ALSO W I T H  
REGARD T O  THE MENACE T O  SURFACE AND UNDERGROUND WATERS, SHOULD T H I S  S I T U A T I O N  BE REMEDIED.  W H I L E  I N  F O R E I G N  LANDS THE 

TRANSFORMING T h E M  I N T O  A PRODUCT B E N E F I C I A L  TO THE S O I L ,  I N  SWITZERLAND I T  I S  SOUGHT T O  E L I M I N A T E  T H E S E  WASTES AS 
CHEAPLY AS P O S S I B L E ,  WITH@UT THEREBY CAUSING I N J U P Y  T O  M A N K I N D  OR TO A N I M A L S ,  T O  AGRICULTURE OR WATERWAYS. THE 

QUESTION I S  JUDGED R A T I O N A L L Y  FROM THE P O I N T  OF V I E W  OF T H E  P U B L I C  ECONOMY AND I T  I S  SOUGHT TO T R E A T  DOMESTIC WASTES BY 

P O S S I B I L I T I E S  O F  THE D I S P O S A L  OF DOMESTIC.WASTES AND THE E V A L U A T I O N  OF USES FOR DOMESTIC WASTE COMPOST UNDER S W I S S  
C O N D I T I O N S  ARE B R I E F L Y  OISCUSSED.  ( A U T H I  

Ql*l=Q1989 MULL-UNC: A B F A L L B E S E I T I G U N G  ( REFUSE AND WASTE REMOVAL 1 

E R I C H  S C H M I D T ?  B E R L I N ,  276 PP. (15164). T H I S  LOOSE L E A F  WORK PRESENTS A COMPREHENSIVE R E P R E S E N T A T I O N  AND 
KUMPF, W. + MAAS, K. + STRAUB, H e  

E X P L A N A T I O N  ON T H E  E N T I R E  SUBJECT OF COLLECTION,  REMOVAL, AND U T I L I Z A T I O N  OF REFUSE FROM HOUSEHOLDS, COMMUNITIES,  

E X P L A N A T I O N ,  I N C L U D I N G  S P E C I A L  PROBLEMS. I T  COVERS A L L  THOSE PROBLEMS Q F  T E C H N I  CAL, O R G A N I Z A T I O N A L ,  AND ECONOMICAL 
K I N D ,  WHICH ALWAYS OCCUR I N  P R A C T I C E .  E X T E N S I V E  I N F O R M A T I O N  I S  A L S O  G I V E N  ABOUT LEGAL REQUIREMENTS.  ( A U T H )  

INDUSTRY, AND TRADE. EXTENSIVE COLLABORATION WITH LOCAL AND FOREIGN SPECIALISTS ENSURE COMPLETE AND'FUNDAMENTAL 

Ql=Qkm991 COMPFEHENSIVE S T U D I E S  OF S O L I D  WASTE MANAGEMENT - ABSTRACTS AND EXCERPTS FROM THE L I T E R A T U R E  ( COMPOSTING 
C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  B I B L I O G R A P H Y  I 
GOLUEKE, C. Go 

U N I V E R S I T Y  OF C A L I F O P N I A ,  BERKELEY,  C A L I F O R N I A ,  S E R L  REPORT NO 68-31 ( J U N E  1968) T H I S  REPORT I S  A C O L L E C T I O N  OF 
ABSTRACTS AND EXCERPTS O F  L I T E R A T U R E  REVIEWED D U R I N G  THE F I R S T  AND SECOND YEAR OF THE PROJECT, "COMPREHENSIVE S T U D I E S  
OF S O L I D  WASTE MANAGEMENT. 

QL-Ol-Q2PQS T W E N T I E T H  CENTURY P U B L I C  C L E A N S I N G  ( C O M P O S I T I O N  

6 4 T H  ANNUAL COPF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  H A S T I N G S ,  ( J U N E  4-81 19621. T H E  PROGRESS OF THE LAST ONE 
HUNDRED YEARS OF P U B L I C  C L E A N S I N G  I S  DESCRIBED AND HOW THE E M P H A S I S  HAS CHANGED FROM A P R A C T I C E  OF CURE TO A PROGRAM OF 
P R E V E N T I O N  THRCUGH THE CONTROL OF REFUSE AND PESTS ASSOCIATED W I T H  T H E  WASTE D I S P O S A L  PRdBLEM. THE C H A R A C T E R I S T I C S  OF 

STEPHEN , J. 

REFUSE ARE D E S C K I B E D  B R E A K I N G  THEM DOWN I N T O  COMPONENTS BY PERCENT, THE STORAGE OF REFUSE, V A R I O U S  C O L L E C T I O N  METHODS, 
T P A N S P O R T A T I O N  PRCBLEMS, D I S P D S A L  METHODS, AND ECONOMICS ARE A L L  DISCUSSED.  

Ql=QLSQQ.I7 TECHNICAL-ECONOMIC STUDY OF S O L I D  WASTE D I S P O S A L  NEEDS AND P R A C T I C E S  ( I N C I N E R A T I O N  Q U A N T I T Y  COMPOSTING 
U.S. DEPARTMENT CF hEALTH,  EDUCATION, AYD WELFARE, P U B L I C  H E A L T H  S E R V I C E  PUB 1886, WASHINGTON, D.C. t (1969). 
D U R I N G  T H E  F A L L  OF 1966 AND THE S P R I N G  OF 1967, APPROXIMATELY 600 C I T I E S  WERE SURVEYED AND M U N I C I P A L  O F F I C I A L S  I N  50 OF 
THESE C I T I E S  WERE I N T E F V I E W E D  I N  PERSON TO D E F I N E  I N  L I M I T E D  D E P T H  THE PROBLEM AREAS OF M U N I C I P A L  REFUSE GENERATION, 
C O L L E C T I O k ,  AND D I S P O S A L .  FROM T H E  I N F O R M A T I O N  ClBTAINED I N  THESE SURVEYS AND I N T E R V I E W S ,  THE AMOUNT OF REFUSE 
GENERATED FROM F E S I D E N T I A L  4ND COMMERCIAL SOURCES WAS DETERMINED.  T H E  NUMBER OF I N S T A L L E D  I N C I N E R A T O R S  AND COMPOSTING 
PLANTS I N  OPERATION I N  T H E  U N I T E D  S T A T E S  WAS ALSO D E F I N E D .  I T  WAS FURTHER D E T E R M I N E D  THAT THERE I S  AN APPARENT LACK OF 
WELL K E P T  RECORDS ON S O L I D  WASTE D I S P O S A L  P R A C T I C E S  AND AN APPARENT D E F I C I E N C Y  I N  ADEQUATE P L A N N I N G  FOR S O L I D  WASTE 
D I S P O S A L  F A C I L I T I E S  I N  THE M A J O R I T Y  O F  COMMUNITIES.  MATHEMATICAL MODELS ( E Q U A T I O N S )  WERE DEVELOPED TO P R E D I C T  T H E  
C A P A C I T Y  OF I N S T A L L E D  WASTE R E D U C T I O N  F A C I L I T I E S  ( I . E .  I N C I N E R A T O R S  AND COMPOSTING P L A N T S )  I N  1975 I N  THE U N I T E D  
STATES. I N  ADDITIOtV,  A MATHEMATICAL MODEL WAS DEVELOPED FOR T H E  S T A T E  O F  CONNECTICUT TO P R E D I C T  Q U A N T I T I E S  OF 
COMMERCIAL, RES I G E N T I A L ,  AND I N D U S T R I A L  WASTE PRCIDUCTION AND THE REQUIREMENTS FOR WASTE REDUCTION F A C I L I T I E S  TO HANDLE 
THESE WASTE STFEAMS I N  1975. ( A U T H )  

Q.l=!2l=QZQl~ O P S E R V A T I O N S  OF C O N T I N E N T A L  EUROPEAN S O L I D  WASTE MANAGEMENT P R A C T I C E S  ( COMPOSTING I N C I N E R A T I O N  
S A h I T A R Y - L A N D F I L L  S I Z E - R E D U C T I O N  
JENSFN,  M. E. 

U.S. DEPARTMENT OF HEf iLTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  PUB 1880, WASHINGTON, D.C.1 (1969). T H I S  
REPORT WAS WRITTEN BY A S T A F F  E N G I N E E R  OF T H E  BUREAU OF S O L I D  WASTE MANAGEMENT, ASSIGNED TO A 9 0 - D A Y  TOUR OF DUTY W I T H  
T H E  U-Se-GERMAN COOPERATIVE PROGRAM ON NATURAL RESOURCES, P O L L U T I C N  CONTROL, AND URBAN DEVELOPMENT. I N  A D D I T I O N ,  THE 
AUTHOR ATTENDEE T H E  I N T A P U C  CONFERENCE, ACCOMPANIED THE U.S. STUDY TEAM T O  GERMANY AND T H E N  TOURED SWITZERLAND,  
H O L L ~ N D T  SWEDEN, DEkMARK, AND FRANCE, T O  OBSERVE AND COMPARE SELECTED EUROPEAN AND AMERICAN S O L I D  WASTE MANAGEMENT 
P R A C T I C E S .  T H E  RESULT I S  I N T E N D E D  NOT AS A COMPREHENSIVE C R I T I Q U E ,  BUT RATHER AS AN OVERVIEW O F  C E R T A I N  C O N T I N E N T A L  
EUROPEAN S O L I D  WASTE OPERATIONS AS OBSERVED W I T H  I N T E L L E C T U A L  C U R I O S I T Y  AND A F R E S H  V I E W P O I N T .  TWO @F THE CONCLUSIONS 
ARE OF CURRENT I N T E P E S T .  THE AUTHOR I N D I C A T E S  ( D E S P I T E  T H E  TODO ABOUT EUROPEAN "ADVANCED" S O L I D  WASTE MANAGEMENT 
T E C H N I Q U E S )  T H A T  EUPOPEAN P R A C T I C E S  ARE NOT U S I N G  AN ADVANCED TECHNOLOGY. I N S T E A D ,  T H E  ECONOMIC S I T U A T I C N  IS  SUCH THAT 
A MORE E X P E N S I V E  SYSTEM FOR REFUSE D I S P O S A L  CAN B E  J U S T I F I E D .  THE AUTHOR ALSO DEMONSTRATES WELL THE IMPCRTANCE OF T H E  
I N T E R N A T I O N A L  S O L I D  WASTE F I E L D  AS AN E X T E N S I O N  OF T H E  B A S I C  VALUE OF T H E  R E G I O N A L  APPROACH TO T H E  MANAGEMENT OF S O L I D  
WASTES. ( P H S )  

QkC!l=QZQ21 ENVIRONMENTAL F O L L U T I C N  CCNTROL - A S T A T E  O F  THE ART R E V I E W  

USED FOP THE CCNTR@L OF VARIOUS POLLUTANTS ARE T A B U L A T E D  AND DISCUSSED.  AN E V A L U A T I O N  OF CURRENT AND PRGPOSED METHODS 

T H E  V A R I O U S  PRCCESSES ARE ASSESSED. 

MIDWEST RESEARCF I N S T I T U T E ,  ( J A N U A R Y  5, 1967). A COMPREHENSIVE R E V I E W  OF A I R ,  WATER, AND L A N D  P O L L U T I O N .  PROCESSES 

OF S O L I D  WASTE TREATMENT AND D I S P O S A L  I S  MADE. R E P R E S E N T A T I V E  COSTS AND O P E R A T I N G  PROBLEMS ARE L I S T E D .  P O T E N T I A L S  O F  

91=91=12493 MECHANICAL METHODS O F  REFUSE D I S P O S A L  ( SALVAGE S A N I T P R Y - L A N D F I L L  I N C I N E R A T I O N  S A C K ( P A P E R 1  
COMWERCIAL-REFUSE BULKY-WASTE G R I N D I N G  1 
HARVEY, K. 

6 6 T H  ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  MARGATE, ( J U N E  9-13, 1964). T H E  D E C R E A S I N G  S I T E S  S U I T A B L E  
FER T I P P I N G ,  T H E  IMPROVED STANDARDS OF D I S P O S A L  TO PREVENT P O L L U T I O N ,  CHANGES I N  NASTE T Y P E S ' A N D  VOLUME ARE M A K I N G  T H E  
METHODS O F  D I S P O S A L  MORE AND MORE I N  FAVOR OF MECHANICAL D I S P O S A L .  T H I S  PAPER COVERS THE T O P I C S  O F  MECHANICAL D I S P O S A L  

METHOD. 
SUCH AS S E P A R A T I G N  AND SALVAGE, I N C I N E R A T I O N ,  COMPOSTING, P U L V E R I  SATION,  BULK TRANSFER, AND PROBLEMS RELATED TO EACH 

l!l=Ql.=QZlQ2 PROCEEDINGS OF 1966 I N S T I T U T E  OF S O L I D  WASTES ( I N C I N E R A T I O N  R E S I D U E  O R G A N I Z A T I O N  C O L L E C T I O N  COMPUTERS 

AMERICAN P U B L I C  k C R K S  ASSUC, CHICPGO,  I L L I N O I S ,  (SEPTEMBER 13-15, 1 9 6 6 )  T H E S E  PROCEEDINGS I N C L U D E  THE PAPERS AND 
D I S C U S S I O N  PRESENTED A T  T H E  T E C H N I C A L  S E S S I O N S  4ND PROCEEDINGS OF A J O I N T  M E E T I N G  OF T H E  E X E C U T I V E  COUNCIL O F  T H E  

S I T  E-LOC AT I O  N REG I O N  AL- AP PRO ACH 1 

I N S T I T U T E  CF S O L I D  k A S T E S  AND T H E  I N T E R N A T I O N A L  A S S O C I A T I O N  O F  P U B L I C  CLEANSING.  P R I N C I P A L  T O P I C S  I N C L U D E  - REFUSE 
COLLECTION,  P U B L I C  OR P R I V 4 T E  - COMPUTERS I N  S O L I D  WASTES - REFUSE D I S P O S A L ,  S I T E  L O C A T I O N  PROBLEMS - O N - S I T E  H A N D L I N G  
OF REFUSE - R E G I C N P L  APPROACHES TO REFUSE D I S P O S A L  - AND C H A R A C T E R I S T I C S  OF I N C I N E R A T O R  RESIDUES.  

Pl=QlrP2111 PPCGFESS UNDER THE F E D E P A L  S O L I D  WASTES PROGRAM 

ANNUAL MEETING AM P U B L I C  H E A L T H  ASSOC, SAN FRANCISCO, C A L I F O R N I A ,  (NOVEMBER 2 ,  19661. THE AUTHOR E X P L A I N S  T H E  
F U N C T I O N  OF THE S O L I D  WASTES PROGRAM AND THE RESEARCH PROGRAMS B E I P G  CONDUCTED T O  ACQUIRE TECHNOLOGY. 

BLACK, R. J. 
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m=QkQJJZ P R I V A T E  COlVTRACTOR O P P O R T U N I T I F S  I N  THE S O L I D  WASTES PROGRAM 

N A T I O N A L  REFUSE EQUIPMENT SHOW AND CONGRESS, SAN FRANCISCO,  C A L I F O R N I A ,  ( J U N E  2-49 1967)  THE AUTHOR D E S C R I B E S  THE 
BLACK,  R. J. 

S O L I D  WASTE PROGRAM, T H E  DEMONSTRAT I O N  PROGRAMS, CURRENT PROBLEMS AND RE SEARCH , AND I N F O R M A T I O N  A V A I L A B I L I T Y  

CJzQJ.=uJ.J.9 R E V I E W  C F  THE \ d T I O N A L  S O L I D  WASTES 'PRCGRAM 

1967 WINTER M E E T I N G  OF T H E  AM SOC A G R I C  ENG, DETROIT,  M I C H I G A N ,  (DECEMBER 12-15, 1967) .  THE AUTHOR REVIEWS THE 
BENDIXEN,  T .  W. 

S O L I D  WASTE D I S P O S A L  A C T  O F  1965. H E  B R I E F L Y  D E S C R I B E S  PROGRAMS UNDERWAY AND AREAS O F  RESEARCH, T R A I N I N G ,  T E C H N I C A L  
S E R V I C E S ,  ETC., THAT ARE A V A I L A B L E  TO THE URBAN AND RURAL AREAS. 

G.l=Ql=Q2129 AD HOC CONFERENCE ON S O L I D  WASTE T R A I N I N G  

OHIO,  (NOVEMBER 4-61 1964)  T H I S  CONFERENCE ATTEMPTED TO P O I N T  OUT THE WEAK P O I N T S  I N  THE S O L I D  WASTE S E R V I C E S  A N 0  
S O L I D  WASTE E N G I N E E R I N G  SECTION,  U - S  P U B L I C  H E A L T H  SERVICE,  ROBERT A. T A F T  S A N I T A R Y  E N G I N E E R I N G  CENTER, C I N C I N N A T I ,  

F A C I L I T I E S ,  AND MAKES RECOMMENDATIONS FOR IMPROVEMENT. 

Ql311ZlL1Q RFFUSE C C L L E C T I O N  ( BULKY-WASTE SALVAGE C O S T (  LABOR 1 

P U B L I C  H E A L T H  INSPECTOR 75(21 ,  P. 83-97, 120 (NOVEMBER 1966) .  T H I S  PAPER G I V E S  A GENERAL LOOK AT T H E  REFUSE 
. C R I T C H L E Y ,  H. F.  

C O L L E C T I O N  SYSTEM OF TODAY-  I T  REFERS T O  T H E  Q E S P O N S I B I L I T Y  OF T H E  VARIOUS GOVERNMENTAL A G E N C I E S  WHO SHOULD HAVE THE 
POWER TO MAKE D E C I S I O N S  WHEN CHANGES ARE TO B E  MADE. T H E  CHANGING C O M P O S I T I O N  O F  WASTES, STORAGE, COLLECTION,  
I N C I N E R A T I O N ,  C O L L E C T I O N  V E H I C L E S ,  AUTO D I S P O S A L ,  AND P R I V A T E  CONTRACTORS VERSUS M U N I C I P A L  C O L L E C T I O N  AND D I S P O S A L  ARE 
A L L  D I  SCUSSED. 

Q I - O l - Q Z J S  S O L I D  WPSTES I N  P E R S P E C T I V E  ( RESEARCH-NEEDS 1 

28-29, 1966)  S @ L I D  WASTES WAS SELECTED AS THE SUBJECT MATTER FOR T H I S  F I R S T  OF A S E R I E S  OF A APWA SYMPOSIA ON 
PROC OF SYMP O N  RESEARCH NEEDS, P H I L A D E L P H I A ,  PENNSYLVANIA,  AM P U B L I C  WORKS ASSOC RESEARCH FOUNDATION,  1 7  PP. ( J A N U A R Y  

RESEARCH NFEDS BECAUSE O F  T H E  URGENT NEED FOR ACTION,  AND ALSO, BECAUSE OF THE ENACTMENT OF T H E  S O L I D  WASTES ACT OF 
1965. T H I S  L E G I S L A T I O N  P R O V I D E S  FOR THE D I S T R I B U T I O N  OF A S U B S T A N T I A L  AMOUNT O F  FEDERAL FUNDS TO O R G A N I Z A T I O N S  AND 
I N D I V I D U A L S  I N  T H E  FGRM OF RESEARCH, DEM'INSTRATION AND T R A I N I N G  GRANTS. THE ACT PROVIDES FUNDS FOR D I S T R I B U T I O N  TO 

AND D I S P O S A L  O F  S O L I D  WASTES. I N  A D D I T I O N ,  FUNDS ARE A V A I L A B L E  FOR THE DEVELOPMENT OF NEW AND IMPROVED METHODS OF 

D I S C U S S I O N S ,  E M P H A S I S  k A S  PLACED UPON T H E  It C O L L E C T I O N  'I ASPECT O F  S O L I D  WASTES, RATHER THAN UPON It D I S P O S A L  
METHODS- P A R T I C I P A N T S  WERE ENCOURAGED, I N  ADVANCE, TO E M P H A S I Z E  THE C O L L E C T I O N  ASPECT S I N C E  75 PERCENT, OR MORE, OF 

Q U A L I F I E D  EDUCATIONAL I N S T I T U T I O N S  AND ALSO T O  I N D I V I D U A L S  S E E K I N G  S P E C I A L I Z E D  KNOWLEDGE AND T R A I N 1  NG I N  THE H A N C L I N G  

D I S P O S I N G  OF S O L I D  k A S T E S  AND FOR DEMONSTRATIONS OF .THE E F F E C T I V E N E S S  OF THESE METHODS. I N  THE SYMPOSIUM 

A L L  S O L I D  WASTES REMCVAL COSTS CAN GENERALLY B E  A T T R I B U T E D  TO THE C O L L E C T I O N  OPERATION.  

Ql=C1=&2135! S O L I D  WPSTE MANAGEMENT - THE FEDERAL ROLE 
VAUGHAN, R .  De 

U.S. DEPARTMENT OF H F A L T H ,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E R V I C E ,  22 PP. (1969) .  SYMP ENVIRONMENTAL 
E Q U I L I B R I U M  - C R I T E F I A ,  COST, COOPERATION, N A T I O N A L  P O L L U T I O N  CONTROL CONF AND E X P O S I T I O N ,  HOUSTON, TEXAS ( A P R I L  22-24, 
1969 1 .  A GENERAL PAPER R E V I E W I N G  THE SCOPE OF THE WASTE D I S P O S A L  ACT O F  1965, THE TREMENDOUS I N C R E A S E  I N  THE 
M U N I C I P A L ,  COMMERCIAL, I N D U S T R I A L  AND A G R I C U L T U R A L  WASTES. T O P I C S  SUCH AS WASTE TYPES A N 0  HOW THEY CHANGE REFUSE 
C O L L E C T I O N ,  TRANSPORTATION,  R E C Y C L I N G  AND REUSE, T R A I N I N G  AND TECHNOLOGY, P L A N N I N G ,  H E A T  U T I L I Z A T I O N .  

U=Ql=Q2141 TRASH - OUR $3  B I L L I O N  PROBLEM ( REGIONAL-APPROACH 1 

BOSTQN SUNDAY GLOBE 1 9 6 ( 7 6 ) ,  P. 1,  30 (SEPTEMBER 1 4 ,  1 9 6 9 ) .  WASTE C O L L E C T I O N  AND D I S P O S A L  COST THE AMERICAN P U B L I C  
$1 B I L L I O N  EACH YEAR, W I T H  T H E  PEOPLE OF EASTERN MASSACHUSETTS ALONE S H E L L I N G  OUT $15 M I L L I O N .  ALTHOUGH T H I S  

DATE ABOUT 80 PERCENT OF THE $3 B I L L I O N  GOES FOR C O L L E C T I O N  WHERE PRESENT T E C H N I Q U E S  ARE L I T T L E  BETTER THAN 

AYERS, J. 6. 

F I G U R E  CONTINUES T O  R I S E  AS AMERICANS T O S S  OUT MORE REFUSE, C O L L E C T I O N  AND D I S P O S A L  METHODS R E M A I N  WOEFULLY OUT OF 

HORSE AND BUGGY SYSTEMS W I T H  G A S O L I N E  D R I V E N  ENGINES,"  A REPORT TO THE FEDERAL C O U N C I L  FOR S C I E N C E  AND TECHNOLOGY 
DECLARED. THE REMAINDER CF THE COST I S  FOR D I S P O S A L ,  WHICH TODAY I S  P R A C T I C E D  ON A 1 9 T H  CENTURY L E V E L  W I T H  
OBNOXIOUS OPEN DUMPS AND A I R  P O L L U T I N G  I N C I N E R A T O R S ,  ACCORDING T O  A RECENT MASSACHUSETTS I N S T I T U T E  O F  TECHNOLOGY REPORT 

PROGRAMS, NO R E G I O N P L  WASTE D I S P C S A L  D I S T R I C T S  HAVE BEEN SET UP I N  MASSACHUSETTS S I N C E  L E G I S L A T I O N  WAS PASSED I N  1965 

1968 M E E T I N G  C H A I R E D  BY PROF. J @ H N  F. C O L L I N S ,  FORMER MAYOR OF BOSTON, WHICH STATED " I N  SOLID-WASTE MANAGEMENT THERE 

ON S O L I D  WASTE D I S P C S A L .  ALTHOUGH EXPERTS C O N T I N U A L L Y  STRESS THAT COSTS CAN B E  CUT ONLY THROUGH R E G I O N A L  D I S P O S A L  

AUTHOR I Z I N  G T H E  I P FC RN AT I ON SUPPORT FOR R E G I O N A L  PROGRAMS WAS DECLARED I N  T H E  M I T  STUDY PRESENTED I N  A SEPTEMBER 

APPE4RS T O  B E  OVERWHELaING COST ADVANTAGES I N  B E I N G  BIG. "  11 F A C I L I T I E S  OF SEVERAL T Y P E S  WHICH HANDLE 2000 TONS PER 
DAY SEEM CAPABLE O F  B K I N G I N G  THE TREATMENT OR D I S P O S A L  COST TO BELOW $ 5 / T O N ,  AFTER C O L L E C T I O N  AND D E L I V E R Y .  URBAN 
AREAS H A N D L I N G  200 TONS PER DAY HAVE D I F F I C U L T Y  I N  D I S P O S I N G  O F  T H E I R  WASTE A T  A R E A L  COST OF L E S S  THAN $ 1 0 / T O N .  THESE 
ARE T H E  ECONOMIC I N C E N T I V E S  TO THE LOSS OF SOME SOVEREIGNTY I N T O  LARGER GROUPINGS, I' T H E  REPORT STATED.  A $2001000 
STUDY OF WASTE D I S P O S A L  I N  EASTERN MASSACHUSETTS B Y  THE M E T R O P O L I T A N  AREA P L A N N I N G  C O U N C I L  CONCLUDEC T H A T  CONSTRUCTION 
OF N I N E  R E G I O N A L  I N C I N E R A T O R S  AND E I G H T  REGIONAL S A N I T A R Y  L A N D F I L L S  WOULD COST THE 79 P A R T I C I P A T I N G  C O M M U N I T I E S  ALMOST 
$4 A TON L E S S  THAN I F  T H E Y  C O N T I N U E D  TO GO I T  ALONE B U I L D I N G  SEPARATE F A C I L I T I E S .  T H I S  WOULD MEAN AN ANNUAL COST 
S A V I N G  T O  THE C C M M U k I T I E S  FOR D I S P O S I N G  THE PRESENT 2 . 6 5  M I L L I O N  TONS OF WASTE GENERATED I N  T H E  AREA OF $10.6 M I L L I O N .  
THE S A V I N G  WHEN FEFUSE I S  EXPECTED TO C L I M B  T O  4.9 M I L L I O N  TONS I N  1990 COMES TO $19.6 M I L L I O N .  ( A U T H )  

01 02 ECONOMICS 

U=QZ=w196 E X A M I N I N G  COSTS I N  S O L I D  WASTE D I S P O S A L  ( C O L L E C T I O N  1 

PUBL I C  WORKS C 8 (  1 0 )  P. 134-136 (OCTOBER 1967) .  A M A T H E M A T I C A L  MODEL I S  D E S C R I B E D  T H A T  CAN B E  USED TO Q U A N T I F Y  THE 

THE D I S F O S A L  S I T E ,  AND A CCNTINUCUS FLOW PROCESS I N  W H I C H  TRANSFER OF T H E  M A T E R I A L  FROM THE C O L L E C T I O N  TRUCK TO A 
TPANSFER V E H I C L E  I S  USED. 

u=Q2=QQ?2Q F I N C I N G  LOWEST COST FOR REFUSE D I S P O S A L  ( COMPUTER I 

ARC'RA, S. R.  + BUNKER, W. R. 

COST @ F  C O L L E C T I O N  AND HAULING.  TWO SYSTEMS ARE USED, ONE TRUCK S E R V I N G  EACH ROUTE W I T H  BACK AND FORTH MOVEMENTS T O  

BAKEF,  J. S. 
P U B L I C  WORKS 9 4 ( 1 1 ) ,  P .  84-86 (NOVEMBER 1963) .  COST OF REFUSE D I S P O S A L  I S  I N F L U E N C E D  BY MANY FACTORS, I N C L U D I N G  
YETHOD USED, S I Z E  OF V E H I C L E  AND H A U L  D I S T A N C E .  PROCEDURE TO DETERMINE LOWEST U N I T  COSTS B Y  USE O F  ELECTRONIC D I G I T A L  
COMPUTER, W I T H  '1 FREE C H O I C E  1' APPROACH I S  DESCRIBED.  ( E 1 1  

m5!2=QQ2.22 SYSTEMS ANALYSTS OF S O L I D  WASTE D I S P O S A L  PROBLEMS ( SYSTEMS-ANALYSIS COSTS 1 

P U B L I C  WQRKS 98193, P. 99-102 (SEPTEMBER 19671. A SYSTEMS A N A L Y S I S  APPROACH TO S O L I D  WASTE MANAGEMENT I S  

A SAMPLE PROBLEM IS O U T L I N E D .  

WOLFE, He 8. + F I N N ,  R. E. 

DESCRIBED. A BLOCK DIAGPAM SHOWING ALTERNATIVE P A P T S  IN SOLID W A S T E  MANAGEMENT AND THE TRANSPORTATION STEPS IS SHOWN. 
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QkQkQQ223 S P I R A L I F u G  COSTS MARK WASTE I N D U S T R Y  OVER THREE DECADES 

S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 1 ) ,  P.  8 6  ( J A N U A R Y  1 9 6 8 )  A T A B L E  I S  PRESENTED I N D I C A T I N G  HOW CCSTS FAVE INCREASEC 
L I P P M A N ,  A. J. 

FROM 1937 TO 1 9 6 7 .  CHANGES I N  F U E L  COSTS, V E H I C L E S ,  WAGES, ETC., ARE G I V E N .  

Q l - C ? 7 - Q U u  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  I X  - AN OVER-ALL E N G I N E E R I N G  E V A L U A T I O N  ( I N C I N E R A T I O N  COMPOSTING 
ECONOMICS I 
LANE,  J. M. 

THE AMERICAN C I T Y  7 7 ( 1 0 ) ,  P. 137 (OCTOBER 1 9 6 2 ) .  A C O N T I N U A T I O N  OF AN OVERALL E N G I N E E R I N G  E V A L U A T I O N  OF M U N I C I P A L  
SOLID-WASTE D I S P O S A L ,  D I S C U S S I N G  I N C I N E R A T I O N  AND COMPOSTING. I N C L U D E S  ( 1 )  P R E R E Q U I S I T E S  FOR THE SUCCESSFUL 
D E S T R U C T I O N  OF REFUSE B Y  I N C I N E R A T I O N  - A SOURCE OF HEAT,  SUPPLY OF A I R ,  S U F F I C I E N T  FURNACE, COMBUSTION CHAMBER, AND 
F L U E  VOLUMES, I N T I M A T E  M I X I N G  OF PPODUCTS OF COMBUSTION AND A I R ,  AND A G I T A T I O N  O F  THE M A T E R I A L S .  ( 2 )  REASONS WHY 
COMPDSTING HAS NOT BEEN SUCCESSFUL I N  THE U N I T E D  STATES UP TO T H E  PRESENT T I M E .  ( 3 )  I N C I N E R A T I O N  O F  SEWAGE SLUDGE 
S O L I D S  (PHS 1 

Ql=QZ=QQ&55 REFUSE D I S P O S A L  AN A N A L Y S I S  OF A L T E R N A T I V E S  ( C O S T ( 0 P E R A T I N G )  C O L L E C T I O N  T I P P I N G  SALVAGE ECOhOMICS 1 

P U B L I C  C L E A N S I h G  5 7 ( 6 ) ,  P. 3 2 1 - 3 3 5  ( J U N E  1 9 6 7 ) .  COVENTRY, ENGLAND, D I S P O S E S  OF ABOUT 100,000 TCNS GF REFUSE A 
YEAR. C O L L E C T I O N  CCSTS ABOUT 70 S H I L L I N G S ,  AND D I S P O S A L  ABOUT 7 S H I L L I N G S .  AN A N A L Y S I S  WAS MADE TO DETERMINE I F  

WHITWORTH, 8. 

A L T E R N A T I V E  C O L L E C T I O N  AND D I S P O S A L  METHODS COULD B E  USED FOR COST REDUCTION. C O L L E C T I O N  COSTS CAN @ E  RECUCED BY 

D I S P O S A L  O F  TRADE WCSTES ARE ALSO CONSIDERED. ALSO T H E  EFFECT OF CHANGES I N  REFUSE Q U A N T I T I E S  AND C H A R A C T E R I S T I C S  ON 
CONSTRUCTION OF B E T T E F  POADS, OR T H E  U S E  OF TRANSFER V E H I C L E S .  COST OF D I S P O S A L ,  INCOME FROM SALVAGE AND INCOME FROM 

T H E  O P E R A T I C N  CCSTS ARE CONSIDERED. 

Q.l32=QQ4h5 F I G U R E  I N  APWA RELEASE G I V E S  WPONG I M P R E S S I O N  ( COST(OPERAT1NG) 1 
REFUSE REMOVAL JOURhAL 5 ( 1 0 ) ,  P .  6 (OCTOBER 1 9 6 6 ) .  THE APWA E S T I M A T E S  THAT $1.5 B I L L I O N  ARE SPENT EACH YEAR FOR 
REFUSE C O L L E C T I C N  AND D I S P O S A L .  I T  I S  P O I N T E D  OUT THAT T H I S  I S  FOR M U N I C I P A L  C O L L E C T I O N  ONLY AKD DCES NGT I N C L U D E  THE 
P R I V A T E  SECTOR OF T h E  B U S I N E S S .  THE R I G H T  F I G U R E  I S  F E L T  TO BE 2 . 8  B I L L I O N  PLUS. 

Q 1 - 0 7 - C O 6 6 8  REFUSE COST T H I R D  I N  COLORADO BUDGET I COST(OPERAT1NG 1 PROJECTIONS Q U A N T I T Y  I 
S O L I D  WASTES MANPGEMENT/RRJ 1 1 ( 5 ) ,  P. 5 5  (MAY 1 9 6 8 ) .  THE ANNUAL COST OF S O L I D  WASTE D I S P O S A L  I N  COLORADO B Y  1970 
W I L L  BE 2 2 0 , 8 8 0 , 0 0 0 ,  W H I C H  W I L L  B E  EXCEEDED ONLY BY SCHOOLING AND HIGHWAYS. T O T A L  S O L I D  WASTE PRODUCTION WAS E S T I M A T E D  
A T  2 , 5 8 5 , 0 0 0  TONS FOR 1970. I N  T H E  YEAR 2000 I T  WAS E S T I M A T E D  T H A T  7 L B S  PER PERSON PER DAY WOULD BE PRODUCED. 

QL=Q2=QQe62 REFUSE C @ L L E C T I O N  AND D I S P O S A L  I N  KENOSHA 
P U B L I C  WORKS 9 6 ( 7 ) ,  P. 1 3 5  ( J U L Y  1 9 6 5 ) .  D U P I N G  1 9 6 4 ,  KENOSHA, WISCONSIN,  COLLECTED 1 2 , 2 9 6  TONS OF CCMBUSTIBLES.  
T H E  COST FOR C O L L E C T I O N  AND I N C I N E R A T I O N  W A S - $ 2 1 . 2 5  PER TON, THE COST FOR I N C I N E R A T I O N  B E I N G  ABOUT $ 3 . 8 5  PER TON. I N  
A L L ,  HOWEVER, 1 5 , 0 1 9  TONS WERE I N C I N E R A T E D  AND T H E  R E S I D U E  FROM T H E  I N C I N E R A T O R  AMOUNTED TO 3 , 1 8 5  TChS.  THE C I T Y  ALSC 
COLLECTED 13,098 TONS OF NON-COMBUSTIBLES WHICH COST $ 1 6 . 6 7  PER TON FOR C O L L E C T I O N  AND DUMP M A I N T E N A N C E  OF WHICH $ 1 . 5 7  
WAS FOR DUMP MAINTENANCE.  I N C L U D I N G  NON-COMBUSTIBLES FROM OTHER SOURCES, T O T A L  M A T E R I A L  R E C E I V E D  AT T H E  CUMP WAS 3 5 , 2 1 9  
TONS. 

U=Q2=Q.lQB9 WHICH METHOD FOR RURAL AREAS - I N C I N E R A T I O N  OR COMPOSTING ( C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  1 

COMPOST S C I E N C E  6 ( l ) ,  P. 1 6 - 1 8  ( S P R I N G  1 9 6 5 ) .  ECONOMICS O F  WASTE TREATMENT METHODS ARE A N A L Y Z E D  B Y  AUTHOR WHO I S  

D E T E R M I N E D  ON B A S I S  OF COMPLETED PROJECT COMPARISONS SHOWN I N  TABLES. C A L C U L A T I O N  OF O P E R A T I N G  COSTS TAKES I N T O  

WUHRMANN, K. 

A S S O C I A T E D  W I T H  I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  ZURICH,  SWITZERLAND.  A P P R O X I M A T E  ANNUAL COSTS ARE 

ACCOUNT POWER AND WATEF USE, AND MAINTENANCE AND REPAIRS.  STUDY TO F I N D  R E L A T I O N S H I P  BETWEEN P O P U L A T I O N  D E N S I T Y ,  
R E G I O N A L  AREA AND AVEFAGE H A U L I N G  D I S T A N C E ,  AND TO CHECK R E S U L T S  OF THESE STATED VALUES BY MEANS OF P R A C T I C A L  EXAMPLE. 
( E 1 1  

Pl-02-Ql32J REFUSE S E F V I C E  CHARGES ( C O S T ( R E F U S E - S E R V I C E )  ) 

THE A M E R I C A N  C I T Y  6 1 ( 5 ) 7  P. 92-93 ( 1 9 5 3 ) .  A REVIEW OF SEVERAL C I T I E S  AND T H E  CHARGES THEY L E V Y  FOR C E R T A I N  
SCHNEIDER,  C. 

S E R V I C E S  I N  REFUSE C 3 L L E C T I O N  AND D I S P O S A L .  THERE I S  A TABLE B R E A K I N G  THESE DOWN I N  CATEGORIES.  

Q. l -07 -U25  U S E  GF COMPUTERS FOR REFUSE D I S P O S A L  METHODS AND COSTS ( ECONOMICS 1 
SURVEYOR 1 2 3 ( 3 7 4 2 ) ,  P. 5 9 - 6 0  ( F E B R U A R Y  2 2 ,  1 9 6 4 ) .  I N  CONDUCTING EXPERIMENTS I N  U S E  OF COMPUTERS ON PROBLEMS OF 
REFUSE D I S P O S A L ,  P I L O T  PROGRAM WAS E S T A B L I S H E D  U S I N G  2 5  REFUSE C O L L E C T I O N  AREAS AND 1 8  D I F F E R E N T  P O S S I B L E  REFUSE 
D I S P O S A L  SYSTEMS AND S I T E S .  E X E R C I S E  O C C U P I E D  3 5  SEC OF COMPUTER T I M E  W H I L E  I T  WOULD HAVE TAKEN ONE MAN, W I T H  
A S S I S T A N C E  O F  STANDARG CALCULATOR,  6 MONTHS TO A C H I E V E  SAME RESULT.  I N  E X E R C I S E  OF GREATER MAGNITUDE,  110 REFUSE 
C O L L E C T I O N  AREAS WEPE C C N S I C E R E D  I N  R E L A T I O N  TO 6 5  A L T E R N A T I V E  D I S P O S A L  SYSTEMS AND S I T E S ,  AND RESULTS WERE A V A I L A B L E  
I N  O N L Y  FEW WEEKS OF GrORK, WHICH I F  PERFORMED MANUALLY WOULD HAVE OCCUPIED SEVERAL YEARS. ( E I )  

W 2 z U 4 4 f t  PERFORMANCE B U D G E T I N G  - I T S  VALUE AND SHORTCOMINGS ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  C O S T ( C O L L E C T I 0 N )  1 

T H E  AMERICAN C I T Y  7 2 ( 3 ) ,  P. 1 2 9  (MARCH 1 9 5 7 ) .  ALBUQUERQUE, NEW MEXICO, REPORTS SUCCESSFUL ADOPTION OF PERFORMANCE 
B U D G E T I N G  FOR CONTRCL O F  D P E R A T I N G  COSTS. T H E  DEPARTMENT OF S A N I T A T I O N  HAS MADE A C O M P I L A T I O N  OF LUMP SUM COSTS 
( S A L A S I E S ,  EXPENSES, AND C A P I T A L  IMPROVEMENTS) .  FOR T H E I R  175,000 POPULATION,  T H E  COST FOR REFUSE D I S P O S A L  I S  $4.60 
PER C A P I T A  PER YEAR. T h E  S A N I T A R Y  L A N D F I L L  METHOD OF D I S P O S A L  I S  USED. ( P H S )  

Q l r O E r a Z V  I N  DEFEhSE OF WASTE ( SALVAGE I 
T I M E ,  (NOVEMBER 18, 1 9 6 6 ) .  THE PRESENT ECONOMIC S I T U A T I O N  AND HOW THE WASTE PROBLEM F I T S  I N T O  T h I S  ECONOMY ARE 

E P V I E N ,  He G. 

DESCRIBED.  FACTORS N H I C H  ARE C O N S I D E P E D  ARE M A T E R I A L S  R E L A T I V E L Y  CHEAPER THAN LABOR, P R I N C I P L E  OF USE RATHER THAN 
POSSESSION,  LUXURY VS. N E C E S S I T Y ,  AND M A T E P I A L  VS. HUMAN. ( U C )  

Q L C ! 2 ~  AN E D I T O R I A L  ( ECONOMICS C O L L E C T I O N  1 
REFUSE REMOVAL JCUPNAL 6 ( 7 )  P. 12 ( 1 9 6 5 ) .  O P E R A T I O N  O F  A REFUSE C O L L E C T I O N  AND D I S P O S A L  B U S I N E S S  I S  NOT A S I M P L E  
MATTER OF C O L L E C T I N G  AND S P E N D I N G  MONEY. FOR P R I V A T E  CONTRACTORS AND C I T Y  GOVERNMENTS A L I K E  THERE AFE TAXES,  CHARGES, 
FACTORS OF COST AND MARGINS OF P R O F I T S  AND LOSS. L I S T E D  ARE SOME OF THE V A R I O U S  AREAS AND DATA OF A T Y P I C A L  
CONTRACTOR. 

Q l - 0 7 - Q l a I  FURTHER THOUGHTS ON REFUSE D I S P O S A L  I N  GREAT B R I T A I N  ( ECONOMICS 1 
ST R E I N I GUN G 

P U B L I C  C L E A N S I N G  5 3 ( 9 ) ,  P.  439 ( 1 9 6 3 ) .  I N  T H I S  A R T I C L E  W R I T T E N  UNDER AN ASSUPED NAME, THE PUTHCR T A K E S  I S S U E  W I T h  
AN A R T I C L E  WRRITTEN BY MR. S H U L T Z ’ S  T H A T  APPEARED I N  THE J U L Y  I S S U E  OF P U B L I C  C L E A N S I N G .  I N  SO D O I N G  HE O U T L I N E S  A 
S I X - P O I N T  PROGRAM THAT T H E  C L E A N S I N G  COMMITTEE SHOULD FOLLOW I N  A T T A C K I N G  T H E  PROeLEMS O F  REFUSE D I S P O S A L .  

al;P2.=QlSlC AN I N V E S T I G A T I O N  ON T H E  S I G N I F I C A N C E  OF P L A N T  S I Z E  FOR REFUSE D I S P O S A L  BY I N C I N E R A T I O N  CR COMPOSTING I N  
RURAL AREAS ( I N C I N E R A T I O N  H A U L I N G ( C O S T 1  ) 
WUHRMANN, K. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE I I I S P O S A L ,  E N G L I S H  TRONS BY T H E  U.S. DEPARTMENT OF H E A L T H ,  E D U C A T I O N ,  AND 
WELFARE, IRGR INFORMATION a u i  20 ,  ( M A Y  1 9 6 4 ) .  THE SAFE D I S P O S A L  OF R E S I D E N T I A L  AND I N D U S T R I A L  REFUSE IS NOT ONLY 
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AN URGENT H E A L T H  PROBLEM BUT ALSO AN ECONOMIC PROBLEM. FORMERLY I T  S U F F I C E D  I F  ONE S I M P L Y  H A U L E C  THESE M A T E R I A L S  OUT OF 

C O M M U N I T I E S  ANC L E S S  DENSELY POPULATED AREAS CAN NO LONGER A V O I D  THE SAFE D I S P O S A L  OF T H E I R  REFUSE, W H I C h  FACT P L A C E S  
URGENT AND D I F F I C U L T  PROBLEMS BEFORE THEM. T H E  FACT, KNOWN FROM INDUSTRY,  T H A T  P L A N T  S I Z E  P L A Y S  A VERY IMPORTANT ROLE 

TREATED. EVEN T H E  PER C A P I T A  INVESTMENT FOR THE P L A N T  I T S E L F ,  WHETHER FOR COMPOSTING OR I N C I N E R A T I O N ,  INCREASES AS T H E  
COMMUNITY S I Z E  DECREASES. PLANT CONSTRUCTION COSTS FOR A C I T Y  OF 100,000 I N H A B I T A N T S  I S  A P P R O X I M A T E L Y  TWICE AS 
H I G H  PER C A P I T A  AS I T  I S  FOR A LARGE METROPOLIS.  THE SAME A P P L I E S  T O  ANNUAL O P E R A T I N G  COSTS. I F  T H E  P L A N T  IS B U I L T  ON 
A S T I L L  SMALLER SCALE, T H E N  TODAY'S REQUIREMENTS FOR A COMPLETE, T O T A L L Y  SATISFACTORY PLANT,  D R I V E  THE CCSTS TO T H E  
L I M I T  THAT CAN BE BORNE. THERE I S  AN U N P V O I D A B L E  DEMAND FOR C E N T R A L I Z A T I O N  AND J O I N T  CONSTRUCTION,  THAT IS, THE 
J O I N I N G  OF I N D I V I D U A L  C O M M U N I T I E S  I N  A REGION.  I T  I S  E V I D E N T  THAT T H E  REFUSE D E S T I N E D  FOR P E G I C N A L  D I S P O S A L  P L A N T S  
MUST BE TRANSPORTED GREATER D I S T A N C E S ,  NOT ONLY I N  COMPARISON W I T H  I M P E R F E C T  D I S P O S A L  METHODS P R A C T I C E D  T I L L  NOW, BUT 
ALSO I N  COMPARISON W I T H  P L A N T S  CONSTRUCTEO FOR LARGE C I T I E S  OR DENSELY POPULATED AREAS. I N  FACT,  U N T I L  J U S T  RECENTLY,  

EVEN SMALL S E E I N G  D I S T A N C E  AND ALSO, I F  P O S S I B L E ,  OUT OF S M E L L I N G  D I S T A N C E .  T H E  REST WAS L E F T  TO NATURE. 

I N  S P E C I F I C  O P E R A T I N G  C O S T S  I S  E S P E C I A L L Y  APPARENT I N  REFUSE D I S P O S A L  P L A N T S  I N  WHICH ONLY LOW V A L U E  PRODUCTS ARE 

THERE HAS BEEN A TENDENCY TO CHOOSE UNREASONABLY LOW F I G U R E S  FOR THE C A L C U L A T I O N  OF O P E R A T I N G  EXPENSES O F  REFUSE 
TREATMENT P L A N T S  WHICH H A S  G I V E N  R I S E  T O  A F A L S E  I D E A  O F  T H E  E X I S T I N G  CONNECTION BETWEEN TRANSPORTING AND OPERATING 
C@STS - A CONNECTION I M P O R T A N T  FOR R E G I O N A L  PLANNING.  OPTIMUM USE OF O P E R A T I N G  FUNDS CAN OCCUR ONLY I F  THE VARIOUS 

OFTEN PROVE TO BE VERY I L L U S O R Y  I N  T H I S  NEW AREA O F  S C I E N C E .  SAMPLE C A L C U L A T I O N S  ARE I N C L U D E D  TO I L L U S T R A T E  H I S  
A N A L Y S I S .  ( A U T H )  

Ql-C7-02= P U B L I C  C L E A N S I N G  COSTING 

I N S T I T U T E  O F  P U B L I C  C L E A N S I N G  A REVIEW OF THE NEED OF THE P U B L I C  C L E A N S I N G  A D M I N I S T R A T I O N S  TO BE EVER M I N D F U L  OF 
THE NEED TO REDUCE THE COSTS OF P U B L I C  CLEANSING.  L I S T E D  ARE T A B L E S  OF V A R I O U S  METHODS OF A R R I V I N G  A T  SOME OF THE 
COSTS FROM V A R I O U S  TOWNSHIPS. 

Ql-@7-@2leB A PIATHEPATICAL MODEL FOR THE O P T I M I Z A T I O N  OF A WASTES MANAGEMENT SYSTEM ( L INEAR-PROGRAMMING O P T I M I Z A T I O N  

COST COMPONENTS ARE KNOWN ON T H E  B A S I S  O F  E F F E C T I V E  VALUE BASED ON P R A C T I C A L  EXPERIENCE.  PROJECTED OPERATING COSTS 

RUSCOE, J. 

ECONOMICS j 
ANDERSON, L.  E. 

SANITARY ENGINEERING RESEARCH LABORATORY, UNIVERSITY OF CALIFORNIA, BERKELEY,  S E R L  PEPORT be-I ,  ( F E B R U A R Y  1968) .  
T H E  REPORT I S  A PROGhESS REPORT COVERING ONE PHASE OF A COMPREHENSIVE STUDY OF S O L I D  WASTE MANAGEMENT, R E L A T I N G  TO THE 
DEVELOPMENT OF A L IF iEAR PROGRAMMING MATHEMATICAL MODEL FOR THE O P T I M I Z A T I O N  OF A WASTES MANAGEMENT SYSTEN AND I S  
CONCERNED WITH THAT P A P T  OF A WASTES COLLECTION-TREATMENT AND D I S P O S A L  MODEL D E S C R I B E D  I N  A P R E V I O U S  REPORT ( S E P L  67-7) 
WHICH D E A L S  W I T H  THE O P T I M I Z A T I O N  OF THE FLOW OF WASTES FROM THE SOURCE TO F I N A L  D I S P O S A L .  

01 03 FINANCING 

Q..L=Q3-O@9% F I N A N C I h G  WATER, SEWAGE AND S O L I D  WASTE D I S P O S A L  
P U B L I C  WORKS S B ( l O ) ,  P. 174 (19671. A NEW WAY TO F I N A N C E  WATER, SEWER, AND GARBAGE D I S P O S A L  SYSTEMS IS NOW 
A V A I L A B L E  TO UPPER P E N I N S U L A  ( M I C H I G A N )  COMMUNITIES THROUGH AMENDMENTS TO ACT 185, P. A. OF 1957. THESE AMENDMENTS 
A U T H O R I Z E  U. P .  C O U N T I E S  TO E S T A B L I S H  DEPARTMENTS AND BOARDS O F  P U B L I C  WORKS FOR THE PURPOSE O F  P R O V I D I N G  THESE 
S E R V I C E S  T O  T H E  R E S I D E N T S  OF A COUNTY. 

01 04 REGULATIONS AND LEGAL ASPECTS 

Q3-04-CQ121 REFUSE D I S P O S A L  B Y  CCNTRACT EXTRAORDINARY ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  1 
T H E  AMERICAN C I T Y  79(21 ,  P .  38 ( F E B R U A R Y  1964) .  ST. PETERSBURG, F L O R I D A ,  H A S  C A L L E D  FOP B I D S  T O  DESIGN,  F I N A N C E ,  
CONSTRUCT AND CPERATE A S O L I D  WASTE D I S P O S A L  F A C I L I T Y  TO R E C E I V E  300 TONS PER DAY OVER A 20 YEAR PERIOD.  THE C I T Y  W I L L  
PAY ON A TONNAGE B A S I S  FOR REFUSE D E L I V E R E D  A T  THE S I T E ,  PLUS A M I N I M U M  CHARGE PER WEEK ON THE B A S I S  O F  1500 TONS I F  
T H E I R  CREWS D E L I V E R  LESS THAN T H I S  AMOUNT PER WEEK. ANY PROVEN PROCESS CAN BE PROPOSED, BUT CLAUSES I N  T t i E  

COMMITTEE COMPOSED OF ONE MEMBER FROM THE CONTRACTOR, ONE FROM THE C I T Y ,  AND ONE SELECTED BY BOTH T h E  C I T Y  AND THE 
S P E C I F I C A T I O N S  APPEAR TO RULE OUT A L L  BUT S A N I T A R Y - L A N D F I L L  AND I N C I N E R A T I O N .  CONTROL OF THE O P E R A T I O N  k I L L  BE BY A 

CONTRACTOR. 

Q1zQftrQQl32 D I S P C S A L  MAKES V A R I E T Y  OF LOCAL ORDINANCES ( LAW 1 
REFUSE REMCVAL JCURNAL 4 ( 1 1 ) ,  P. 24-26 ( 1 9 6 1 ) .  T Y P I C A L  P R O V I S I O N S  I N  M U N I C I P A L  ORDINANCES FOR R E G U L A T I N G  T H E  
D I S P O S A L  OF REFUSE APE PRESENTED HERE A S  A G U I D E  T O  L O C A L  O F F I C I A L S  I N  D E V E L O P I N G  A NEW ORDINANCE OR R E V I S I N G  AN O L D  
ONE. ORDINANCES A F E  NOT REPRODUCED I N  T H E I R  E N T I R E T Y  BECAUSE I T  I S  MOST I M P R O B A B L E  THAT ANY TWO C I T I E S  ARE CONFRONTED 
WITH A L L  OF T H E  SAME L O C A L  C O N D I T I O N S  AND THEREFOPE NEED A L L  OF T H E  SAME P R O V I S I O N S .  

D l - O 4 = Q C U 9 8  THE S O L I D  WPSTE D I S P O S A L  ACT ( LAW ) 
O F F I C E  OF S O L I D  WASTE S E R I E S  - SW-1 U.S. DEPT.  OF HEALTH, EDUCATION,  AND WELFARE T I T L E  I 1  OF P U B L I C  LAW 89-272-89 
CONGRESS, S-306 @CTOBER 20,  1965. 

Ql=Q+zQQ232 I M P A C T  @ F  T H E  S O L I D  WASTE D I S P O S A L  ACT ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  Q U A N T I T Y  ) 

O F F I C E  OF S O L I D  WASTES, U.S.P.H.S., WASHINGTON, D.C., PAPER 0-4 (DECEMBER 1966) .  THE MANNER I N  WHICI- T H E  P U B L I C  
H E A L T H  S E R V I C E  A D M I N I S T E R S  T H E  S O L I D  WASTE D I S P O S A L  ACT I S  DESCRIBED.  THE I M P A C T  OF Q U A N T I T I E S  FORECAST I S  D I S C U S S E D  

G I L B E R T S O N ,  W. E. 

AND CURRENT STATUS IS SUMMARIZED. 

Ql=Q*QQZBZ GRANTS FER S O L I D  WASTE D I S P O S A L  P R O J E C T S  ( LAW ) 
F E D E R A L  R E G I S T E R  3 1 ( 6 1 ) ,  PART 111, (MARCH 30, 1 9 6 6 ) .  R U L E S  AND R E G U L A T I O N S  P E R T A I N I N G  TO GRANTS FOR S O L I D  WASTE 
PROJECTS UNDER T H E  S O L I G  WASTE D I S P O S A L  ACT ARE PRESENTED. 

Ql=Q&=QEQ R E C R G A N I Z A T I  CN CUTS REFUSE COLLECT I O N  COSTS 
PEDO, D. J. 

P U B L I C  WORKS 9 5 ( 7 ) 9  P. 110 ( J U L Y  1964) .  I N  SOUTH MILWAUKEE,  WISCONSIN,  THE REFUSE C O L L E C T I O N  SCHECULES AND ROUTES 
PROVED TO BE I N S U F F I C I E N T L Y  F L E X I B L E  T O  MEET NEEDS OF P O P U L A T I O N  GROWTH AND D I S R U P T I O N S  DUE TO H O L I D A Y S ,  HEAVY SNOW, 
ETC. I T S  REFUSE ORDINANCES WERE TOO VAGUE E I T H E R  TO BE ENFORCED CR T O  B E  I N T E R P R E T E D  BY C I T I Z E N S .  P U B L I C  PRESSURE FOR 
A CHANGE WAS I P P L E M E N T E D  THROUGH T H E  LOCAL NEWSPAPERS, PAMPHLETS D E L I V E R E D  BY THE S E R V I C E  CREWS, AND THROUGH THE C I T Y  
COUNCIL.  B A S I C  CHANGES I M P L E M E N T E D  I N  NEW ORDINANCES WERE- 1 )  BURNABLES WERE TO BE SEPARATED FROM NONBURNABLES I N  
D I F F E R E N T  CONTAINERS.  2 )  S I Z E  AND L O C A T I O N  OF C O N T A I N E R S  WERE S P E C I F I E D .  3 )  BETTER HOUSEKEEPING OF STORAGE AREAS 
THPOUGH T H E  U S E  C F  RACKS ANC OTHER D E V I C E S  TO KEEP CONTAINERS OUT OF STANDING WATER, SNOW, AND MUD WAS S P E C I F I E D .  ( U C )  

lll-04-QQ2a D I S P O S A L  S I T E  O P E R A T I O N  R A I S E S  L I  AB1 L I T Y  QUESTIONS 
P U B L I C  WORKS l@O(I . ) ,  P. 129 ( 1 9 5 9 ) .  O R D I N A R I L Y ,  A M U N I C I P A L  CORPORATION W I L L  BE H E L D  L I A B L E  FOR I N J U R I E S  R E S U L T I N G  
FROM THE T O R T I O U S  CONDUCT OF AN INDEPENDENT CONTRACTOR I N  T H E  PERFORMANCE OF A M U N I C I P A L I T Y ' S  NONDELEGABLE D U T I E S .  
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MOREOVER, T H E  GENERAL R U L E  O F  N O N L I A B I L I T Y  O F  A M U N I C I P A L I T Y  FOR ACTS OF AN INDEPENDENT CONTRACTOR HAS NC A P P L I C A T I O N ,  
WHERE THE WORK CONTRACTED TO BE PERFORMED W I L L ,  I N  I T S  PROGRESS, HOWEVER C A R E F U L L Y  OR S K I L L F U L L Y  EXECUTED, BE 
N E C E S S A R I L Y  OR I N T R I N S I C A L L Y  DANGEROUS, OR CREATE A NUISANCE.  H E N C R I X  V. C I T Y  OF M A R Y V I L L E ,  TENN. 431 S.W. 3D 292 WAS 
AN A C T I O N  BY A L E S S E E  A G A I N S T  TWO C I T I E S  AND A COUNTY FOR DAMAGES S U S T A I N E D  AS A RESULT O F  THE MAINTENANCE AND 
O P E Q A T I O N  OF A REFUSE D I S P O S A L  S I T E  ACJACENT T O  A GOLF COURSE AND RESIDENCE.  THE T R I A L  COURT D I S M I S S E D  THE A C T I O N  
A G A I N S T  ONE OF THE C I T I E S  ON THE B A S I S  THAT THE OTHER C I T Y  WAS AN INDEPENDENT CONTRACTOR I N  C O N C L U S I V E  CONTROL O F  THE 
O P E R A T I O N  C F  T H E  D I S P O S A L  S I T E .  ON APPEAL, T H E  COURT C I T E D  THE ABOVE R U L E S  OF LAW AND THEN REMANDED THE CASE FOR A NEW 
TR I A L .  

-4-OP969 RESEARCH A C T I V I T I E S  OF THE S O L I D  WASTE PROGRAM OF THE P U B L I C  H E A L T H  S E R V I C E  
BREIDENBACH,  A. W. 

T H E  I N T E R N A T I O N A L  SYMPOSIUM ON S G L I D - L I Q U I D  FLOW I N  P I P E S  AND I T S  A P P L I C A T I O N  T O  S O L I D  WASTE C O L L E C T I O N  AND REMOVAL, 
P H I L A D E L P H I A ,  PENNSYLVANIA,  (MARCH 4-61 1968 A D I S C U S S I O N  OF THE SCOPE OF THE S O L I D  WASTE PROBLEM AND T H E  
E F F O R T S  OF THE S O L I D  h A S T E  PRCGRAM I N  S O L V I N G  T H E  PROBLEM. T H E  S O L I D  WASTE ACT OF 1965 I S  O U T L I N E D .  RESEARCH EFFORTS 
FUNDED BY THE S O L I D  WASTE PROGRAM ARE DESCRIBED.  T A B L E S  ARE PRESENTED O U T L I N I N G  THE AMOUNTS O F  MONEY GRANTED FOR 
V A P I O U S  A C T I V I T I E S  AND T Y P E S  CF GRANTS MADE. 

&1-04-0=12 COOPERATION I S  K E Y  T O  S O L I D  WASTES MANAGEMENT ( BULKY-WASTE VECTOR PEST SALVAGE LAW 

P U B L I C  WORKS 9 7 ( 1 2 ) ~  P. 130 ( 1 9 6 0 ) .  S I N C E  T H E  ENACTMENT OF T H E  S O L I D  WASTES ACT BY CONGRESS THERE ARE ABOUT 70 

WORKING W I T H  L C C A L  PND S T A T E  A G E h C I E S  TO STRENGTHEN T E C H N I C A L  C A P A B I L I T I E S  ARE B E I N G  HANDLED B Y  THE O F F I C E  OF S O L I D  
WASTES PERSONNEL. ANY MEANS TO REDUCE THE VOLUME OF WASTES T H A T  IMPROVE H E A L T H  HAZARDS AND I M P R O V E  T H E  S C E N I C  V A L U E  O F  
OUR ENVIRCNMENT ARE B E I N G  S T U D I E D  T E C H N I C A L L Y  AND ECONOMICALLY. THE P O S S I B I L I T I E S  OF BY-PRODUCTS SUCH AS WASTE HEAT, 
POWER GENERATION, SCRAP METALS ARE B E I N G  E X A M I N E D  E S P E C I A L L Y  T H E  PROBLEMS T H A T  I N V O L V E  REMOVING T I T L E  TO JUNKED AUTOS 
W H I C H  I S  R A P I D L Y  BECOMIKG OUR GREATEST PROBLEM. 

Ql=Q&=Ql.Q14 WHAT YOU SHOULD KNOW ABOUT THE NEW " C L E A N - A I R  " ACT ( P O L L U T I O N ( A 1 R )  E M I S S I O N ( C O N T R 0 L )  LAW 1 
P U B L I C  WORKS 95(5), P. 156,  1-58? 160, 161  (19641. ENACTMENT O F  L E G I S L A T I O N  BY CONGRESS HAS G I V E N  T H E  SECRETARY O F  
HEALTH,  E D U C A T I C N  A k G  WELFARE T H E  POWER T O  STOP AIR-BORNE C O N T A M I N A T I O N  WHICH LOCAL A G E N C I E S  H A V E  B E E N  UNABLE TO 
ENFORCE. UNDER THE NEW LAW THE HEW H A S  T O  C O N S I D E R  THE EXTENT OF T H E  ACTUAL OR P C T E N T I A L  A I R  P O L L U T I O N  PROBLEM AND THE 
F I N A N C I A L  A I D  NEED I N  APPROVING REQUEST. A S I D E  FROM P R O V I D I N G  MONEY FOR D I R E C T  GRANTS T H E  LAW A U T H C R I Z E S  A 'I N A T I O N A L  
RESEAPCH AND DEVELOPMENT PP,OGPAM THAT ALLOWS F U N D I N G  FOR I N V E S T I G A T I O N  AND DEMONSTRATIONS. THE A C T  EMPOWERS HEW TO 
APPROACH STUBBORN PCtLLUTERS THROUGH STATE AND LOCAL L E V E L S  TO C L E A N  U P  T H E I R  P O L L U T I O N .  

OLSpfLmpQ DAVENPORT'S COMPREHENSIVE REFUSE C O L L E C T I O N  ORDINANCE ( LAW 

G I L B E R T S O N ,  W. E. 

I N D I V I D U A L  GRANTS T O  FEDERAL,  S T A T E  AND P R I V A T E  GROUPS TO STUDY S O L I D  WASTES D I S P O S A L .  F E D E R A L  R E S P O N S I B I L I T I E S  FOR 

T H E  AMERICAN C I T Y  71(1), P. 9 ( J A N U A R Y  1958) .  THE E N T I R E  REFUSE C O L L E C T I O N  ORDINANCE FOR DAVENPORT, IOWA, I S  
GIVEN.  T H E  ORDINANCE COVERS REFUSE STORAGE AND C O L L E C T I O N  AND I N C L U D E S  F E E S  AND P E N A L T I E S .  ( P H S I  

Q1-04-017ql U.S. S O L I D  WASTE D I S P O S A L  ACT ( LAW ) 
P U B L I C  C L E A N S I N G  5 6 ( 3 ) ,  P. 127-129 ( 1 9 6 6 ) .  A SUMMARY OF THE U N I T E D  STATES S O L I D  WASTES D I S P O S A L  ACT O F  1965 I S  T H E  
F I R S T  MAJOR N A T I O N A L  EFFORT TO CONTROL T H E  VAST AMOUNT O F  REFUSE B E I N G  ACCUMULATED I N  T H I S  COUNTRY. 

Q.l=Plt=a_lbtll THE NATER LAW AND I T S  E F F E C T S  ON THE D I S P O S A L  O F  REFUSE ( P O L L U T I O N ( W A T E R )  COMPOSTING I N C I N E R A T I O N  

STAEDTEHYGIENE 11 9 P. 193-195 ( 1 9 6 0 ) .  T H E  AUTHOR D I S C U S S E S  T H E  P O L L U T I O N  OF GROUND AND SURFACE WATER FROM REFUSE 
HFAPS AND THE A P P L I C A T I O N  TO T H I S  METHOD OF D I S P O S A L  OF REFUSE OF V A R I O U S  S E C T I O N S  OF THE 1957 WATER LAW, E S P E C I A L L Y  
S F C T I C N S  REGARDING T H E  U S E  C F  WATERS ANC A L T E R A T I O N S  I N  THE C O M P O S I T I O N  OF WATERS. D I S P O S A L  OF REFUSE BY I N C I N E R A T I O N  
AND BY COMPOSTING I S  THEN D I S C U S S E D ,  W I T H  REFERENCE T O  T H E  R I S K S  OF P O L L U T I O N  AND PRECAUTIONS R E Q U I R E D  I N  BOTH THESE 
MFTHODS. ( W P A I  

P1=Pk!X557 W I C H I T P  O P D I N A N C E  ( C O L L E C T I O N  LAW 1 
REFUSE REMOVAL JOURNAL l ( 4 ) ~  P. 15 ( A P R I L  1958) .  THE I M P O R T A N T  S E C T I O N S  OF THE REFUSE STORPGE ANC C C L L E C T I O N  
ORDINANCE ADOPTED BY T H E  C I T Y  OF W I C H I T A ,  KANSAS, I N  F U L L .  ( P H S )  

Qlrl?k419& DAVENPORT W R I T E S  NEW REFUSE COLLECTION,  D I S P O S A L  ORDINANCE ( LAW 1 

k E F U S E  REMOVAL JOUPKAL l ( 3 1 ~  P. 16 (MARCH 1 9 5 8 ) .  COMPLETE T E X T  O F  T H E  REFUSE C O L L E C T I O N  O R D I N A N C E  FCR DAVENPORT, 

PREUNER, R. 

GRPHAM, F. C. 

IOWA. ( P H S )  

!l.l35t=f!U61 REFUSE LPWS ARE A WEB O F  C O N T R A D I C T I O N S  ( CAW 
REFUSE REMOVAL JOURhAL 1 ( 3 ) ,  P. 9 (MARCH 19581. A B R I E F  R E V I E W  OF LOCAL REFUSE C O L L E C T I O N  ORDINANCES AND 
R E G U L A T I O N S  W I T H  EXAMPLES CF SOME OF T H E I R  P E C U L I A R I T I E S .  ( P H S )  

Q l~Qkn l6LU P U B L I C  ACCEPTANCE OF D I S P O S A L  I S  D I F F I C U L T  ( T E P E E  S A N I T A R Y - L A N D F I L L  LEGAL ) 
REFUSE REMOVAL J@URNAL 1 ( 9 ) ,  P. 7 (SEPTEMBER 1958). A COURT CASE BROUGHT BY A P H I L A D E L P H I A  D I S P O S A L  S I T E  OPERATOR 
A G A I N S T  PROTESTING NFIGHBORS WHO USED A '' HUMAN B A P R I C A D E  TO BLOCK TRUCKS FROM E N T E R I N G  THE L A N D F I L L  GROUNDS. ( P H S )  

Ql=!lkQlbU K A N S A S  C I T Y  ENACTS NEW REFUSE ORDINANCE ( LAW 
REFUSE REMOVAL JOURhAL l ( J . 1 ) ~  P. 10 (NOVEMBER 1958) .  THE COMPLETE TEXT OF A COMPREHENSIVE NEW ORDINANCE ON 
L I T T E R I N G  AS ACOPTED BY KANSAS C I T Y ,  M I S S O U R I .  ( P H S I  

41S&=Q1635 REFUSE EOOK SHCWS GREAT RPNGE OF U.S. OPDINANCES PART 1 ( LEGAL LAW 
REFUSE REMCVAL JOURNAL 1 ( 4 ) ,  P. 17 ( A P R I L  1959) .  A C O N T I N U A T I O N  OF SCME OF THE R E G U L A T I d N S  P E R T A I N I N G  T O  T H E  
C O L L E C T I O N  AND C I  SPCSAL OF REFUSE.  

Q l s k Q l 6 4 1  P E F U S E  LOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 2 ( LEGAL LAW 1 
REFUSE REMOVAL JOURNAL 1(5), P. 14 (MAY 1 9 5 8 ) .  SOME EXAMPLES OF D I V E R S E  R E G U L A T I O N S  GOVERNING R E F U S E  C O L L E C T I O N  BY BOTH 
P U B L I C  AND P R I V P T E  AGENCIES.  

41-04-Qle3.  REFUSE BOOK SHOWS GREAT RANGE O F  U.S. ORDINANCES PART 3 ( L E G A L  LAW 
REFUSE REMOVAL JOURNAL 2 ( 7 ) ,  P. 16 ( J U L Y  1959) .  T H E  REFUSE C O L L E C T I O N  ORDINANCES O F  SEVERAL U.S. C I T I E S  ARE 
C I T E D .  GREAT V A R I A h C E  I N  THESE IS NOTED. 

PlZp4=5114fi REFUSE LOOK SHCWS GREAT RANGE OF U.S. ORDINANCES PART 4 ( LAW 
REFUSE REMOVAL JOURNAL Z ( 1 0 1 ,  P .  2 5  (OCTOBER 1059).  A C O N T I N U A T I O N  OF SOME OF THE VARIOUS ORDINANCES GOVERNING 
REFUSE C O L L E C T I O N  A h @  C I S P O S A L .  

Q l - C 4 - 0 1 7 U  NEW J E P S E Y  A S S O C I A T I C N  J O I N S  USE TAX PRCTEST ( LAW 1 
REFUSE REMOVAL J@URNAL 3 ( 6 ) ,  P. 10 ( J U N E  1 9 6 0 ) .  TWO MEMBERS OF THE NEW J E R S E Y  STATE M U N I C I P A L  C@NTRACTORS 
A S S O C I A T I O N  HAVE J O I N E C  F@RCES W I T H  C A L I F O R N I A  GROUPS I N  P R O T E S T I N G  T H E  I M P O S I T I O N  O F  THE F E D E R A L  HIGHWAY USE TAX. 
(PHS 1 
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Q194zQ1129 C A L I F O R N I A  GROUP FIGI -TS HIGHWAY ACT'S T A X  LAW ( LAW C O L L E C T I O N  1 
REFUSE REMGVAL JOURNAL 3 ( 1 ) ~  P. 10 ( J A N U A R Y  1960) .  THE SAN FERNANDO V A L L E Y  R U B B I S H  COLLECTCRS PSSOCIAT ION I S  
ATTEMPT1 NG T O  E L I M I N A T E  P R O V I S I O N S  OF T H E  FEDERAL HIGHWAY USE TAX CONSIDERED D I S C R I M I N A T O R Y  A G A I N S T  REFUSE HAULERS. 

OTHER P U B L I C  S E R V I C E  V E H I C L E S  OF L I G H T E R  WEIGHT. ( P H S )  

Q1-04-01716 A S T C F I A ' S  ORDINANCE PROVIDES FOR CONTRACT ( LAW 1 
REFUSE REMOVAL JOURNAL 2 ( 1 1 ) ?  P. 18 (NOVEMBER 1959) .  THE RECENTLY PASSED A S T O R I A  ORDINANCE I S  G I V E N .  I T  S E T S  UP A 
S I N G L E  CONTRACT? PROVIDES C O N D I T I O N S  HAULER MUST MEET? AND C O N T A I N S  MEASURES TO PROTECT H I M .  ( P H S )  

U=Q4=QlUB P E N N S Y L V A N I A  GETS N E h  S O L I 0  WASTES MANAGEMENT ACT ( LAW 1 
S O L I D  WASTES MAhPGEMENT/RRJ 1 2 ( 4 ) ~  P a  14,  267 48-49 ( 1 9 6 9 ) .  AN ACT P R O V I D I N G  FOR THE P L A N N I N G  AND R E G U L A T I O N  OF 
S O L I D  WASTE STORAGE, C O L L E C T I O N ,  TRANSPORTATION? PROCESSING AND D I S P O S A L  SYSTEMS? R E Q U I R I N G  M U N I C I P A L I T I E S  TO S U B M I T  
PLANS FOR S O L I C  WASTE MANAGEMENT SYSTEMS I N  T H E I R  J U R I S D I C T I O N ?  A L T H O R I Z I N G  GRANTS T O  M U N I C I P A L I T I E S ,  R E Q U I R I N G  PERMITS.  
F O R  O P E R A T I N G  PROCESSING OR D I S P O S A L  SYSTEMS? I M P O S I N G  D U T I E S  ON AND GRANTING POWERS TO M U N I C I P A L I T I E S ,  A U T H O R I Z I N G  T H E  
DEPARTMENT O F  H E A L T H  TO ADOPT R U L E S ?  REGULATIONS,  STANDARDS ANC PROCEDURES? C R E A T I N G  AN ADVISORY COMMITTEE,  P R O V I D I N G  
REMEDIES,  P R E S C R I B I N G  P E N A L T I E S  AND MAKING AN A P P R O P R I A T I O N .  THE P E N N S Y L V A N I A  S O L I D  WASTE MANAGEMENT ACT I S  A 

PR I V A T E  E N T E R P R I S E  I N  A C C O M P L I S H I N G  THE O B J E C T I V E S  OF AN E F F E C T I V E  PROGRAM ' I .  UNFORTUNATELY? T H E  2 2  MEMBER A D V I S O R Y  
C O M M I T T E E ?  A P P C I N T E O  BY T H E  GOVERNOR? UNDER THE A C T ?  DOES NOT I N C L U D E  A M U N I C I P A L  S A N I T A T I O N  E X E C U T I V E  G R  A REFUSE 
CONTRACTOR. THE ACT IS PRESENTED I N  I T S  ENTIRETY.  

ALTHOUGH BOTH TRAVERSE THE SAME STREETS AND AVENUES, T A X  I S  L E V I E D  ON T H E  HEAVY REFUSE C O L L E C T I N G  V E H I C L E S  BUT NOT ON 

FORWARD-LOOKING AND FAR-REACHING DOCUMENT I N  I T S  OUTLOOK AND STRONGLY ENDORSES U T I L I Z A T I O N  O F  THE C A P A B I L I T I E S  OF 

Q l a & - 0 1 7 5 8  W I C h I T A ' S  ORDINANCE ON S A N I T A T I O N  PROCEDURES ( LAW ) 
REFUSE REMOVAL J@URNAL 6 ( 2 ) ?  P. 27 ( 1 9 6 3 ) .  SCME EXCERPTS FROM C I T Y  ORDINANCES T H A T  ARE F E L T  TO BE NECESSARY FOR 
R E L I A B L E  REFUSE C C L L E C T I O N  SYSTEM FOR BOTH COMMERCIAL AND HOME COLLECTION.  

pl=QLt=C!lz41 NEW YORK S T A T E  AMENDS S A N I T A R Y  CODE FOR 1963 ( LAW 
REFUSE REMOVAL JOURNAL C ( l ) t  Pa 12, 2 8  ( 1 9 6 3 ) .  U N T I L  1963 NEW-YORK S T A T E  HAD OVER 1500 OPEN REFUSE DUMPS WHICH 
R E C E I V E D  OVER lC?00@ LOADS OF REFUSE D A I L Y  WITHOUT ANY GOVERNING REGULATIONS.  NEW S T A T E  R E G U L A T I O N S  L I M I T  OPEN DUMPING 
TO O N L Y  APPROVED S I T E S ?  L E G I T I M A T E  REFUSE HAULERS, CONTROLLED BY LOCAL O R  S T A T E  P U B L I C  HE.ALTH O F F I C E R S .  

01-04-ClZBl NEW YORK S T A T E  H E A L T H  DEPARTMENT PUTS CURB ON OPEN DUMPS [ OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW I N C I N E R A T I O N  
PCLLUTION(CU'ATER) VECTCR(CCNTR0L)  C O S T ( D I S P O S A L 1  BULKY-WASTE 1 
BPSKOUS? A. A. 

REFUSE REMCVAL JCUPNAL 6 ( 1 2 ) ?  P. 8 ( 1 9 6 3 ) .  ON JANUARY 11 1963, NEW-YORK STATE S A N I T A R Y  CODE WEhT I N T O  EFFECT.  
T H I S  W I L L  B R I N G  THE O P E R A T I O N  OF A L L  REFUSE D I S P O S A L  OPERATIONS UNDER T H E  CONTROL O F  THE S T A T E  P U B L I C  H E A L T H  O F F I C E .  
ALL L A N D F I L L  O P E R A T I G h  h I L L  HAVE TO B E  C A R R I E D  OUT ACCORDING TO THE R E G U L A T I O N S  OF THE S T A T E  S A N I T A R Y  COCE. 

QE419I.823 S O L I D  WASTE B I L L  T O  PROVIDE 343 M I L L I O N  ( LAW H I S T O R Y  COMPOSTING C O L L E C T I O N  I N C I N E R A T I O h  

RFFUSE REMCVAL JOURNAL 8 ( 5 ) ,  P. 16 ( 1 9 6 5 ) .  AN A R T I C L E  D E S C R I B I N G  SOME OF H I S T O R I C A L  BACKGROUND ANC THE AREAS I N  
S A N  IT PRY-LANDFILL 1 

WHICH TECHNOLOGY MAY BE BETTER USED T O  IMPROVE OUR METHODS OF S O L I D  WASTE D I S P O S A L .  THESE D E S C R I P T I O N S  WERE MADE A T  
T H E  T I M E  T H E  S O L I D  k A S T E  D I S P O S A L  ACT O F  1964 WAS INTRODUCED TO THE HOUSE OF REPRESENTATIVES.  

e1;4Lt=UB19 E D I T C ' R I A L  - RESEARCH ( LAW 1 

C L E A N S I N G  I N S T I T U T E .  I T  I S  THE I N T E N T I O N  OF THE COMMITTEE T O  FOSTER T H E  NECESSARY RESEARCH AND TECHNOLOGY THAT I S  
P U B L I C  C L E A N S I h G  5 4 ( 4 ) 9  P. 1 1 2 7  ( 1 9 6 4 ) .  THE E D I T O R  P R A I S E S  THE FORMATION OF A RESEARCH SUBCOMMITTEE, BY P U B L I C  

NEEDED T O  MEET T h E  CHALLENGE OF THE S O L I D  WASTE D I S P O S A L  PROBLEM. THE CGMMITTEE I S  COMPARED W I T H  T h E  A.P.W.A. I N  T H E  
U.S.A. M E N T I O h  I S  MADE OF T H E  S O L I D  WASTE D I S P O S A L  ACT O F  1965 I N  THE U.S.A. AND I F  NECESSARY THE B R I T I S H  SHOULD 
CONSIDER A S I M I L A R  PKCGRAM. 

Q1=!224=su9Q5 S O L I D  WASTE PROGRAMS ( LAW 1 
REFUSE REMOVAL JOURNAL 8 ( 1 2 ) ?  P. 20 ( 1 9 6 5 ) .  I N  H I S  MESSAGE T C  CONGRESS ON NATURAL BEAUTY? P R E S I D E N T  JOHNSON 
E M P H A S I Z E D  T H E  NEED F E R  PROPER S O L I D  WASTE D I S P O S A L  A S  A V I T A L  FACTOR I N  M A I N T A I N I N G  AND I M P R O V I N G  T H E  H E A L T H  OF OUR 
N A T I O N  AND THE BEAUTY OF THE ENVIRONMENT I N  WHICH WE L I V E .  HE P O I N T E D  OUT THAT-  " C O N T I N U I N G  TECHNOLOGICAL PROGRESS AND 
IMPROVEMENT I N  METHCDS OF MANUFACTURE? P A C K A G I N G ?  AND MARKETING OF CONSUMER PRODUCTS HAS RESULTED I N  AN EVER-MOUNTING 
I N C R E A S E  CF D I S C A R D E D  M A T E R I A L .  WE NEED TO SEEK BETTER SOLUTIONS TO THE D I S P O S A L  OF THESE WASTES." AND H E  RECOMMENDED 
L E G I S L A T I O N  TO- " A S S I S T  T H E  STATES I N  D E V E L O P I N G  COMPREHENSIVE PROGRAMS FOR SOME FORMS OF S O L I D  WASTE D I S P O S A L ?  AND 
P R C V I D E  FOR RESEARCh AKD DEMONSTRATION PROJECTS L E A D I N G  TO MORE E F F E C T I V E  METHODS FOR D I S P O S I N G  OF OR S A L V A G I N G  S O L I D  
W A ST E S " 

a-04-Q.l.91f WOMEN VCTERS T 4 C K L E  TOWN'S REFUSE D I L E M M A  ( LAW S A N I T A R Y - L A N D F I L L  1 
GEFUSE REMCVAL JCURNAL 8 ( S  I ,  P. 20 ( 1 9 6 5 ) .  4 N  ORDINANCE PASSED B Y  A N E I G H B O R I N G  TOWNSHIP MAY DENY THE TOWN OF 
SUMMIT, NEW-JEFSEY, ACCESS TO THE L A N D F I L L  I T  HAS BEEN U S I N G  FOR S O  LONG. ON H E A R I N G  OF T H I S  PROBLEM THE WOMEN'S 
LEAGUE OF VOTERS FRCM S U M M I T ?  ORGANIZED A COMMITTEE TO STUDY THE REFUSE D I S P O S A L  PROBLEM. ALTHOUGH NO T I M E  L I M I T  HAS 
B E E N  P L A C E D  ON R E S T R I C T I N G  SUMMIT 'S D I S P O S A L  OF QEFUSE AT N E I G H B O R I N G  S I T E S ,  THE LEAGUE RECOMMENDS LOOKING AT OTHER 
L A N D F I L L  S I T E S  AND CTHER METHODS SUCH AS COMPACTION FOR R A I L - H A U L  AND P O S S I B L Y  AN INCINERATOR.  

Q.. l , -04-01~~1 COURT HCLDS C I T Y  L I A e L E  FOR DAMAGE ( S A N I T A R Y - L A N D F I L L  ) 
REFUSE REMOVAL JOURNAL 9 ( 1 1 ?  P. 36 ( J A N U A R Y  1966) .  A WEST V I R G I N I A  COURT RULED T H A T  A M U N I C I P A L I T Y  WAS L I A B L E  FOR 
DAMAGES CAUSED BY A P O R T I O N  OF I T S  L A N D F I L L  WHEN I T  WASHED I N T O  A NEARBY R E S I D E N T I A L  AREA. A HOMECWNER SUED T H E  

DUMP. T E S T I M O N Y  BRCUGHT OUT THAT THE DUMP WAS I N  A N  UNSATISFACTORY L O C A T I O N  AND FORMED A HPZARC BECAUSE I T  WAS ON TOO 
STEEP AN I N C L I h E .  I T  WAS S A I D  CRACKS WERE A P P E A Q I N G  OWING TO A S E T T L I N G  PROCESS AND PORTIONS OF T H E  D I S P O S A L  S I T E  
WOULD BREAK OFF. FUFTHERMORE? T H E  M U N I C I P A L I T Y  WAS S A I D  T O  BE AWARE O F  THE C O N D I T I O N S .  

QL-C4--Q2Q.P2 REPORT C F  T H E  WORKING PARTY ON REFUSE C O L L E C T I O N ?  L E G A L  AND A D M I N I S T R A T I V E  ASPECTS ( LAW 1 
6 9 T H  ANNUAL COhF OF THE I N S T I T U T E  OF P U B L I C  CLEANSING,  BLACKPOOL, ( J U N E  6-91 1967) .  T H I S  REPORT I S  A GENERAL 
R E V 1  EW O F  THE LEGAL R E S P O N S I B I L I T Y ?  NUMBER OF PERSONNEL? V E H I C L E S  P O P U L A T I O N  S E R V I C E D ?  AND T Y P E S  AND C L A S S I F I C A T I O N S  
OF R F F U S E  THAT THE F U B L I C  C L E A N S I N G  DEPARTMENTS MUST D E A L  W I T H  I N  THE COURSE OF T H E I R  D U T I E S .  

QJ.=Q3=a2132 I L L I N O I S  MEASURE A I M S  A T  UPGRADING D I S P O S A L  ( LAW 1 
REFUSE REMOVAL JOURkAL 9 ( 2 1 ,  P. 1 8  (FEBRUARY 19661. I L L I N O I S  H E A L T H  O F F I C I A L S  N I L L  B E G I N  ENFORCING A NEW LAW 
D E S I G N E D  TO E L I M I N A T E  OPEN AND U N S A N I T A R Y  REFUSE DUMPING I N  T H E  STATE.  UNDER T H E  NEW LAW THE H E A L T H  DEPARTMENT I S  
EMPOWERED TO PREPARE AND ADOPT M I N I M U M  STANDARDS FOR THE LOCATION,  D E S I G N ,  CONSTRUCTION? OPERATION,  AND MAINTENANCE O F  

C I T Y  OF H I N T O N ?  k .  VA., ( P O P U L A T I C N  591001  FOR DAMAGES TO H I S  PROPERTY R E S U L T I N G  FROM N E G L I G E N T  O P E R A T I O N  OF THE C I T Y  

REFUSE D I S P O S A L  S I T E S  AND F A C I L I T I E S .  

Ql-n4-02142 D.P.W. G I V E N  OK TO D I S P O S E  OF S O L I D  WASTE M A T E R I A L  
PATTFRSCN, h.  

BOSTON SUNDAY GLOBE 1 5 6 ( 7 6 ) ?  P. 31-32 (SEPTEMBER 1 4 ,  1 9 6 9 ) .  RECENTLY GOVERNOR SARGENT SIGNED A B I L L  A U T H O R I Z I N G  
T H E  S T A T E  DEPARTMENT [?F P U B L I C  WORKS TO D I S P O S E  OF S O L I D  WASTES? A MEASURE A I M E D  AT H E L P I N G  C O M M U N I T I E S  WHICH SUFFER 
FROM LACK CF ADEQUATE F A C I L I T I E S .  T H E  B I L L  ALLOWS L A T I T U D E  I N  S E L E C T I O N  OF THE TYPE OF F A C I L I T I E S  AND MCDE OF 
O P E R A T I O N  AND P E R M I T S  EFCH M U N I C I P A L I T Y  TO R E V I E W  AND APPROVE BUDGETS. P R O V I S I O N S  ARE MADE FOR PAYMENT I N  L I E U  OF 
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TAXES TO T H E  COMMUNITY I N  WHICH A F A C I L I T Y  WOULD BE LOCATED. THE L E G I S L A T I O N  H A S  MET W I T H  M I X E D  REACTIONS.  L I S T E D  ARE 
SOME OF THE V A R I O U S  PROBLEMS THAT HAVE BEEN ENCOUNTERED BY AN E I G H T  COMMUNITY EFFORT T O  SOLVE T H E I R  REFUSE D I S P O S A L  
PROBLEMS 

01-04-s12113 P U B L I C  CCRPCRATION PROPOSED TO HANDLE S O L I D  WASTES ( LAW REGIONAL-APPRCACH I 
COMPOST S C I E N C E  5(2), P. 5 - 6  (SUMMER 1 9 6 8 ) .  PROPOSED L E G I S L A T I O N  I N  T H E  S T A T E  OF NEW YORK HOULC CREATE A P U B L I C  

COMPLETE T E X T  CF THE B I L L  I S  PRESENTED. 
CORPORATION FOR T b E  PURPOSE O F  I M P R O V I N G  THE H A N D L I N G  OF S O L I D  WASTES AND REDUCING ENVIRONMENTAL P O L L U T I C N .  T H E  

01 05 REGIONAL APPROACHES TO PROBLEMS 

Ql=Q!i=QQ~B REFUSE D I S P O S A L  AS R E G I O N A L  PROBLEM ( SURVEY ) 

A B F A L L E E S E I T I G U N G  ALS P E G I O N A L E S  PROBLEM, BRENNSTDFF-WAERME-KRAFT 17( 8 )  9 P. 3 7 5 - 3 7 8  (AUGUST 1 9 6 5 )  T E C H N I C A L  AND 

AUTHORITY TO P L A N  S E N S I B L E  AND ECONOMICAL REFUSE D I S P O S A L  P O L I C Y .  S O L U T I O N S  H A V E  TO B E  ACCEPTABLE TO V A R I E D  LOCAL 

ZEHNDER, E. 

ECONOMIC C O N S I D E R A T I O N S  SHOULD G U I D E  COMMUNITY D I S P O S A L  OF REFUSE.  R U L E S  ALONE CAN NOT SOLVE PROBLEM WHICH R E Q U I R E S  

P O L I T I C A L  GROUPS. ( E 1  1 

QldkQQM R E G I O N A L  APPRObCH T H E  BEST S O L U T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  GRINDER(GARBAGE1 I 
T H E  AMERICAN C I T Y  8 0 I 5 1 ,  P. 44 (MAY 1 9 6 5 ) .  THE D E T R O I T  M E T R O P O L I T A N  AREA R E G I O N A L  P L A N N I N G  C O M M I S S I O N  ARGUES T H A T  
A METROPOLITAN REGION CAN BEST SOLVE I T S  R E F U S E  PROBLEMS BY C O M B I N I N G  THE E F F O R T S  OF THE M U N I C I P A L I T I E S  CN A 
REGION-W I D E  SCALE. I N  I T S  NEW REPORT, I T  ALSO RECOMMENDS P U B L I C  OWNERSHIP A N 0  O P E R A T I O N  O F  D I S P O S A L  F A C I L I T I E S  - 
L I M I T I N G  DUMPS I N  T h E  D E T R O I T  AREA AND U T I L I Z I N G  L A N D F I L L S ,  I N C I N E R A T O R S ,  AND O N - S I T E  D I S P O S A L  METHCDS SUCH AS DOMESTIC 
I N C I N E R A T O P S  AND GARBAGE GRINDERS.  ( U C )  

Ql=QpS=W41 A REGIOFsAL APPROACH TO REFUSE D I  SPOSAL ( I N C I N E R A T O R  C C S T ( C A P 1 T A L )  CCST(OPERAT1NG) 1 
THE A M E R I C A N  C I T Y  70, P. 94-95 ( J U N E  1 9 6 4 ) .  A 7 5 0  TON/DAY C A P A C I T Y  I N C I N E R A T O R  HAS B U I L T  TO SERVE NEW HAVEN, CONN. 
AND TWO A D J O I N I N G  TOWNS OF HAMDEN AND E A S T  HAVEN. THE FORMULA USED FOR C A P I T A L  COST D I S T R I B U T I O N  WAS BASED ON A SURVEY 
OF HOW MUCH REFUSE EACH CCMMUNITY WOULD CONTRIBUTE.  O P E R A T I N G  COSTS ARE ALLOCATED FROM THE ACTUAL TCNNAGES D E L I V E R E D .  

QJ.=Q5=QQlB L O O K I N G  TO FUTURE WITH R E G I O N A L  REFUSE D I S P O S A L  P L A N  ( REGIONAL S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  
P @ L L U T  I CN ( W AT ER 1 POL LUT I O N  ( A I R  1 
K O R B I T Z ,  W. E. 

P U B L I C  WORKS 9 8 ( 6 ) ,  Pa 120-121 ( J U N E  1 9 6 7 ) .  SEVEN GOVERNMENTAL AGENCIES I N  OMAHA AREA ARE D E V E L O P I N G  PLANS FOR 
REGIONAL REFUSE D I S P O S A L  STUDY COVERING FOUR-COUNTY OMAHA M E T R O P O L I T A N  AREA. STUDY MUST D E T E R M I N E  METliODS OF D I S P O S A L  
FOR I N D E F I N I T E  FUTURE RATHER THAN FOR ONLY 5 OR 10 YR. MOST ECONOMICAL METHODS MUST B E  D E T E P M I N E D  AND USED, AND MOST 

M I N I M I Z E O .  ( E 1 1  
ECONOMICAL HAUL D I S T A N C E S .  A I R  P O L L U T I O N  AND WATER P O L L U T I O N  P O S S I B I L I T I E S  FROM D I S P O S A L  F A C I L I T I E S  MUST BE 

QlrQ5=QQ2Q1 WE PUT PROGRESS ABOVE P O L I T I C S  ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) ) 

THE A M E R I C A N  C I T Y  8 3 ( 7 ) ,  P. 1 1 3 - 1 1 5  ( J U L Y  1 9 6 8 ) .  A R E G I O N A L  APPROACH TO REFUSE D I S P O S A L  1 5  DESCRIBED.  FOUR 

O R G A N I Z I N G  T H E  FROJECT ARE CISCUSSED.  

Ql=Q5=QQ2lQ M E T R O P O L I T A h  P L A N N I N G  FOR S O L I D  WASTE 

P L A N N I N G  1967 P. 221-2251 AM SOC OF P L A N N I N G  O F F I C I A L S  ( 1 9 6 7 ) .  T H E  NEED FOR COORDINATED P L A N N I N G  FOR S O L I D  WASTE 
D I S P O S A L  ON A REGIONAL S C A L E  IS B E I N G  RECOGNIZED BY A L L  L E V E L S  OF GOVERNMENT. HOWEVER, PLANS AHD P O L I C I E S  FOR S O L I D  
WASTE D I S P O S A L  AT T H E  LOCAL,  STATE,  AND R E G I O N A L  LEVELS,  I N  GENERAL, S T I L L  R E M A I N  TO BE FORMULATED. THE FEDERAL 
GOVERNMENT HAS GECOGNIZED I T S  R E S P O N S I B I L I T I E S  I N  T H I S  F I E L D .  I N  A D D I T I O N  T O  FORMALLY S U P P O R T I N G  T H E  I N I T I A T I O N  OF 
I N T E R L O C A L  AND I N T E P S T A T E  S O L I D  WASTE D I S P O S A L  A C T I V I T I E S ,  GRANTS ARE NOW B E I N G  MADE T O  S T A T E  AND I N T E R S T A T E  P L A N N I N G  

F I S H E R ,  F. E. 

TOWNSHIPS AND T H E  BOROUGH O F  S T A T E  COLLEGE, P E N N S Y L V A N I A  COMBINED TO OPERATE A L A N D F I L L .  LEGAL PROBLEMS A S S O C I A T E D  W I T H  

Z E I Z E L ,  A. J. 

A G E N C I E S  TO F A C I L I T A T E  SURVEYS OF S C L I D  WASTE D I S P O S A L  P R A C T I C E S  AND PROBLEMS AND THE DEVELOPMENT O F  R E G I O N A L  D I S P O S A L  
PLANS.  THE MAGNITUDE OF THE S O L I D  WASTE D I S P O S A L  PROBLEM I N  METROPOLITAN AREAS HAS REACHEO T H E  P O I N T  WHERE OUR 
S O C I E T Y  I S  DEMANDING A S O L U T I C N .  COMPREHENSIVE METROPOLITAN P L A N N I N G  CAN C O N T R I B U T E  T O  T H I S  SOLUTION.  Wt-AT I S  NEEDED 
I S  THE P E C O G N I T I O N  OF T H E S E  R E S P C N S I B I L I T I E S  BY T H E  P L A N N I N G  PROFESSION.  

OQI=Q5=QQ222 NEW J E R S E Y  R E V I E W  T R A I N I N G  PROGRAM AND LONG TERM E V A L U A T I O N  OF S A N I T A R Y  L A N D F I L L  ( Q U A N T I T Y  
S A K I T A R Y - L A N D F I L L  I N C I N E R A T I O N  1 
ZEMLANSKY J 

REFUSE REMCVAL JOURNAL 10 (11 ) ,  P. 22, 3 4  (NOVEMBER 1 9 6 7 1 .  THE APPROACH USED BY NEW JERSEY TO I M P R C V E  S O L I D  WASTE 
D I S P O S A L  P R A C T I C E S  I S  DESCRIBED.  

Q.l-05-QQ3lQ N E k  APPROACH TO RURAL REFUSE C O L L E C T I O N  ( REGIONAL-APPROACH 1 

P U B L I C  WORKS 9 5 ( 0 ) 9  P. 1 2 1 - 1 2 3  ( J U N E  1964). MANY AREAS OF P A D I S O N  COUNTY, ALABAMA, ARE CONSIDERED RURAL ONLY 
BECAUSE THEY ARE NOT W I T H I N  M U N I C I P A L  BOUNDARIES.  I N  OTHER RESPECTS THEY ARE I D E N T I C A L  TO M U N I C I P A L  AREAS. TO MEET 
T H E I R  P E C U L I A R  PROBLEM, DETACHABLE BULK-STORAGE REFUSE CONTAINERS ( O F  6 OR 8 CU-YDS) ARE P L A C E D  A T  I N T E R S E C T I O N S  AND 
OTHER L O C A T I O N S  ALONG CCUNTY ROADS AND HIGHWAYS I N  EACH RURAL AREA. T H E  CONTAINERS WERE PURCHASED BY C O N T R I B U T I O N S  FROM 
THE R E S I D E N T S  I N  EACH AREA, AND A S P E C I A L L Y  E Q U I P P E D  COMPACTION T Y P E  TRUCK WHICH M E C H A N I C A L L Y  E M P T I E S  T H E  C O N T A I N E R S  
WAS PURCHASED B Y  THE COUNTY. LARGE C O N T R I B U T I O N S  FOR CONTAINERS WERE DISCOURAGED, W H I L E  EVERYBODY I N  THE COMMUNITY WAS 
PROVIDED W I T H  AN O P P C R T U N I T Y  TO CONTRIBUTE,  NO MATTER HOW L I T T L E .  T H I S  GENERATED A SENSE OF P R I D E ,  POSSESSION, AND 

F I R S T ,  BUT L A T E R  T F E  TEhDENCY TO OVERLOAD SUBSIDED.  A T  THE END O F  THE F I R S T  YEAR, 4 6  C O N T A I N E R S  WERE I N  USE. E I G H T  
MOPE WERE PUT I N T O  S E R V I C E  I N  1 9 6 3 .  THE COST OF T H E  5 3  CONTAINERS WAS APPROXIMATELY 5 2 8 , 8 5 0 .  ONE WAS PURCHASED BY A 
LOCAL F I R M  FOR P U B L I C  USE. S I X  CU-YD C O N T A I N E R S  COST 5 4 3 5  AND 8 CU-YD CONTAINERS COST 5 5 2 5 .  ( U C )  

GAFPISON,  W. T. + GAY, 0. F. + BOGUE, M. 

OWNERSHIP I N  THE LOCAL C O N T A I N E R  ON THE PART OF EVERY I N D I V I D U A L  I N  THE COMMUNITY. THE C O N T A I N E R S  WERE OVERLOADED AT 

Q19kQQ5Q3 M U h I C I P A L  SOLID-WASTE D I S P O S A L  - PART X - THE AREA-WIDE APPROACH TO REFUSE D I S P O S A L  ( C O L L E C T I O N  
REGIONAL-APPROACH 1 
DOVE, L .  A. 

T H E  A M E R I C A N  C I T Y  7 7 ( 1 1 ) ,  P. 1 1 2  (NOVEMBER 1 9 6 2 ) .  D I S C U S S E S  THE AREAWIDE APPROACH TO REFUSE D I S P O S A L .  I N C L U D E S  - 
P O L L U T I O N .  ( 2 )  T H E  E F F E C T S  O F  REFUSE D I S P O S A L  ON STREET AND H I G H k A Y  SYSTEMS. ( 3 )  L E G I S L A T I V E  ACTS ANC P O L I C Y  MEASURES 

REVIEW T H E  OVERALL PFOBLEM AND REORGANIZE D I S P O S A L  METHODS I N  A MORE L O G I C A L  MANNER. ( 5 1  R E G U L A T I N G  AND F I N A N C I N G  

( 1 )  THE E F F E C T S  O F  REFUSE D I S P O S A L  ON P U B L I C  H E A L T H  - B R E E D I N G  VECTORS O F  HUMAN D I S E A S E  AND C R E A T I N G  WATER AND A I R  

A R E G I O N A L  BODY SHOULD C C N S I D E R  W I T H  REGARD T O  AREAWIDE REFUSE D I S P O S A L .  ( 4 )  F I E L D  AND O F F I C E  S T U D I E S  A N 0  SURVEYS TO 

AREA-WIDE REFUSE D I S P O S A L .  ( P H S )  

Ql=!25=QQSQ A kCRKABLE S C C L T I C N  TO REFUSE D I S P O S A L  
T H E  AMERICAN C I T Y  77(11), P. 112 (NOVEMBER 1 9 6 2 ) .  A STUDY BY THE REFUSE D I S P O S A L  STUDY COMMITTEE,  I N S T I T U T E  O F  
L O C A L  GOVERNMENT ( U N I V E R S I T Y  OF P I T T S B U R G H )  RECOMMENDS (1) THE COUNTY SHOULD ASSUME R E S P O N S I B I L I T Y  FOR REFUSE D I S P O S A L  
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F A C I L I T I E S  AND HAVE E X C L U S I V E  J U R I S D I C T I O N  OVER THEM. ( 2 )  C O L L E C T I O N  SHOULD R E M A I N  T H E  R E S P O N S I B I L I T Y  OF EACH 
BOROUGH, C I T Y ,  AND TOWNSHIP. ( 3 )  A L L  ACCEPTABLE METHODS RATHER THAN A S I N G L E  SYSTEM SHCULD B E  USED. ( 4 )  E X I S T I N G  
SYSTEMS WHICH ARE D E T E R M I N E D  AS B E I N G  S U I T A B L E  FOR I N C L U S I O N  I N  T H E  COUNTY SYSTEM SHOULD BE BOUGHT, THOSE D E T E R M I N E D  
U N S U I T A B L E  SHOULD BE CLOSED,  AND THOSE S U I T A B L E  B U T  NOT I N C L U D E D  SHOULD BE C E R T I F I E D  AND ALLOWED TO OPERATE FOR F I V E  

SHOULD B E  ASSESSED A G A I N S T  P U N I C I P A L I T I E S  AND P R I V A T E  HAULERS. ( U C )  
YEARS. ( 5 )  C A P I T A L  I N V E S T M E N T S  F I N A N C E D  FROM GENERAL COUNTY T A X A T I O N  AND O P E R A T I N G  COSTS F I N A N C E D  b Y  UNIFORM FEES 

Ql -O5-0M1& URGE COOPERATION B E T k E E N  REGIONAL PLANNERS AND P R I V A T E  CONTRACTORS ( I N C I N E R A T  I O N  S A N I T A R Y - L A N D F I L L  

REFUSE REMOVAL JCURNAL 1 0 ( 2 ) ,  P. 6-7 (FEBRUARY 1 9 6 7 ) .  THE EFFORTS BY SEVEN NEW J E R S E Y  C I T I E S  TO REACH A D E C I S I O N  
ON A J O I N T  REFUSE H A h D L I N G  METHOD I S  DISCUSSED.  

S I  TE-SE L E C T I  ON REG1 CNAL-APPROACH I 

41=QkQQb2-6 STATE I S  F A R  B E H I N D  I N  U S E  OF F A C I L I T I E S  ( S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O N  C O L L E C T I O N  R E G I O N A L  

ROBINSCN,  C. Me + DAY, G .  E. 
REFUSE REMOVAL JOURNAL 1@(4), P. 1 4 ,  28 ,  42 ( A P R I L  1967) .  A SUMMARY DF T H E  PROBLEMS F A C I N G  T H E  S T A T E  OF O H I O  A T  
T H E  PRESENT ANC I N  T H E  FUTURE.  COMPOSTING, I N C I N E R A T I O N ,  AND L A N D F I L L  ARE ACCEPTABLE D I S P O S A L  METHODS I N  OHIO.  
E S T I M A T E D  COSTS OF O P E R A T I C N  FOR L A N D F I L L  AND I N C I N E R A T I O N  ARE PRESENTED. THE FUTURE PROGRAM FOR THE STATE AND I T S  
GOALS ARE L I S T E D .  

Q k Q 5 z ~ 4 5  J O I N T L Y  SPCNSORED S A N I T A T I O N  PROGRAM ( C O L L E C T I O N  STORAGE 1 

T H E  AMERICAN C I T Y  7E(41, P a  169-1709 173-174 ( A P R I L  1960) .  A S  A PART OF A COMPREHENSIVE VECTOR CONTROL PROGRAM AN 
NEUDECKER, R .  M. 

ENVIRONMENTAL S A N I T A T I O N  SURVEY WAS MADE OF JACKSON, TENNESSEE. T H I R T Y - S I X  PERCENT OF THE HOUSEHOLDS WERE U S I N G  
APPROVED METAL CONTAINERS.  I N  THE CASE OF 279 HOUSEHOLDS NO GARBPGE CONTAINER O F  ANY K I N D  WAS USED. I N  1958 AN 
ORDINANCE WAS PASSED C O N T R O L L I N G  GARBAGE C O L L E C T I O N  AND THE STORAGE OF GARBAGE AND RUBBISH.  I T  I S  HOPED THAT OVER 90 
PERCENT OF THE HOUSEHOLDS W I L L  B E  U S I N G  APPROVED GARBAGE CANS W I T H I N  A SHORT T I M E  PERIOD.  

QL-P%=QQ9Z8 D E C I S I O N - T R E E S  I N  S O L I D  WASTES P L A N N I N G  ( S I M U L A T I O N  CCMPUTER-APPLICATION 1 

P U B L I C  WORKS 97( 11 1 ,  P. 74-77 ( 1 9 6 8 ) .  T H E  M U L T I P L I C I T Y  OF A L T E R N A T I V E S  WHICH MUST BE CONSIDERED I N  P L A N N I N G  FOR 
S O L I D  WASTE D I S P O S A L  SYSTEMS I S  FURTHER COMPOUNDED BY U N C E R T A I N T I E S  I N  THE P R E D I C T I O N  OF THOSE EVENTS BEYOND OUR 

K L E E ,  A. J. + GARLAND, G. A. 

CCNTROL AND THE C O S T  E S T I M A T E S  UFON WHICH D E C I S I O N S  ARE BASED. T H E  D E C I S I O N  PROCESS, THEREFORE, MUST NOT ONLY TAKE 
I N T O  C O N S I D E R A T I O N  THE P O S S I B L E  ECONOMIC CONSEQUENCES O F  OUR ACTIONS,  BUT T H E I R  P R O B A B I L I T I E S  AS WELL. CNE TECHNIQUE 
U S F F U L  I N  R E S O L V I N G  SUCH PROBLEMS I S  THAT OF D E C I S I O N  TREE A N A L Y S I S .  Ak7HOUGH THE CONCEPT I S  S I M P L E ,  T H E  AUTHOR HAS 
USED A H Y P O T H E T I C A L  EXAMPLE AS THE MOST C O N V E N I E N T  METHOD O F  E X P L A I N I N G  T H I S  PROCEDURE. FURTHER R E F I N E M E N T  OF D E C I S I O N  
TREES TO T A K E  I N T O  ACCOUNT CONTINUOUS P R O B A B I L I T Y  D I S T R I B U T I O N S  O F  EVENTS AT CHANCE EVENT NODES, OR T H E  COST E S T I M A T E S  
THEMSELVES, I S  P O S S I B L E  W I T H  T H E  A I D  OF COMPUTERS AND S I M U L A T I O N  TECHNIQUES.  S I N C E  ASSESSMENT OF P R O B A B I L I T I E S  I S  
C L E A R L Y  A C R I T I C A L  FPCT@R I N  THE SUCCESSFUL A P P L I C A T I O N  OF D E C I S I C N  TREES, AS MUCH CARE MUST ENTER I N T O  T H E I R  
D E T E R M I N A T I O N  AS I S  E X E R C I S E D  I N  T H E  E S T I M A T I O N  OF MONETARY PAYOFFS. I N  I T S  S I M P L I F I E D  FORM, THE D E C I S I C N  TREE I S  A 
USEFUL TOOL I N  S O L I D  WASTE PLANNING,  ONE THAT COMBINES E S T I M A T E S  OF U N C E R T A I N T Y  W I T H  THE ECONOMIC CONSEQUENCES OF 
A L T E R N A T I V F  ACTS. ALThOUGH N E I T H E R  A PANACEA NOR A S U B S T I T U T E  FOR T H I N K I N G ,  I T  MAY A S S I S T  T H E  DECISION-MAKER I N  
R E S O L V I N G  SOME CF T b E  C O M P L E X I T Y  I N V A R I A B L Y  A S S O C I A T E D  W I T H  P L A N N I N G  FOR S O L I D  WASTE D I S P O S A L  SYSTEMS. 

Ql=C5.--Q11~5 SYSTEMS A N A L Y S I  S FOR S O L I  D WASTE S PROBLEMS 
LYNN, W. P. 

PROC O F  T H E  N A T I C N A L  CONF ON S O L I D  WASTES RESEARCH, AM P U B L I C  WORKS ASSOC., CHICAGO, I L L I N O I S ,  P. 69-74 (DECEMBER 
lQ63  I .  SYSTEMS A N A L Y S I S  PROVIDES A TOOL FOR E X A M I N I N G  COMPLEX I N T E R R E L A T E D  M U N I C I P A L  A C T I V I T I E S  AND THE S O L U T I O N S  
O B T A I N E D  BY THESE METHCDS P R O V I D E  A SCUND B A S I S  FOR REACHING D E C I S I O N S .  THESE ANALYSES ARE NOT AN END I N  AND OF 
THEMSELVES BUT RATHER ARE I N T E N D E D  TO SERVE THE END OF E F F I C I E N T  AND E F F E C T I V E  D E C I S I O N  MAKING.  ALTPOUGH SOME O F  T H E  
TECHNIQUES U S E D  IN THESE ATPROACHES M A Y  BE A B S T R A C T  AND MATHEMATICALLY COMPLEX THE PRIME MOTIVATION FOR THE ANALYSIS IS 
TO O B T A I N  USEFUL R E S U L T S  AND SOLUTIONS. ( P H S )  

QJ.=Q~Ql.Z!ii~ MASTEP P L A N  FOR TOWN REFUSE D I S P O S A L  ( REGIONAL-APPROACH 1 

P U B L I C  C L E A N S I N G  5 8 ( 4 ) ,  P. 161-163 ( 1 9 6 8 ) .  GOVERNMENT AND M U h I C I P A L  A U T H O R I T I E S  O F  I S R A E L  HAVE UNDERTAKEN A STUDY 
TO D E V I S E  A MASTEP P L A N  T O  D I S P O S E  O F  A L L  FORMS OF M U N I C I P A L  S O L I D  WASTES. THE F I R S T  PART OF THE STUDY W I L L  D E A L  W I T H  
THE AREA OF T E L - A V I V  L O O K I N G  AT L C G I S T I C S ,  ECONOMIC, AND E N G I N E E R I N G  ASPECTS. EVENTUALLY THE P L A N  W I L L  BE EXPANDED TO 
A L L  OF I S R A E L .  

p_L%%m293 REFUSE D I S P O S A L  NEEDS AND P R A C T I C E S  I N  NORTHEASTERN I L L I N O I S  METRO'POLITAN AREA P L A N  ( OPEN-DUMPING 

WATSON, J. L. A. 

S A N I T A R  Y - L A N D F I L L  I N C I N E R A T O R  RE SEARCH-NEEDS ANIMAL-FEED POLLUT I O N  ( W  AT ER) S I T  E-SEL ECT I O N  ) 
SHEAFFEP,  J. R .  + VON-BOEtM, B. + HACKETT, J. E. 

NORTHEAST I L L .  P L A N N I N G  COMM. TECH PEPT 3 ,  7 2  PP. ( 1 9 6 3 ) .  T H E  PURPOSE OF T H E  REPORT I S  TWO-FOLD - ( A )  TO F U R N I S H  A 
STRONG FACTUAL B A S I S  FOG THE P L A N N I N G  C O M M I S S I O N  BOTH I N  D E V E L O P I N G  P O L I C I E S  ON REFUSE D I S P O S A L  AND I N  B R I N G I N G  TO 

L O C A L  GOVERNMENTS I N  NORTHEASTERN I L L I N O I S  W I T H  D A T A  AND EXPERT A C V I C E  ON ONE O F  THE IMPORTANT F U N C T I O N A L  PROBLEMS 
WHICH T H E Y  TOO MUST ACT UPON. THE NORTHEASTERN I L L I N O I S  P L A N N I N G  COMMISSION WAS E S T A B L I S H E D  BY T H E  I L L I N O I S  

C O M P L E T I O N  I T S  COMPFEHENSIVE METROPOLITAN P L A N  OF L A N D  USE, TRANSPORTATION AND P U B L I C  F A C I L I T I E S ,  AND ( B I  TO P R O V I D E  

L E G I S L A T U R E  AS P N  ADVISORY AGENCY S E R V I N G  T H E  METROPOLITAN C O U N T I E S  OF COOK, DUPAGE, KANE, LAKE,  MCHENRY AND W I L L  AND 
T H E I R  M U N I C I P A L I T I E S .  UNDER I T S  E N A B L I N G  ACT, THE C O M M I S S I O N  I S  AUTHORIZED T O  "PREPARE AND RECOMMEND TO U N I T S  OF 
GOVERNMENT.. e G E h E R A L I Z E D  COMPREHENSIVE PLANS AND P O L I C I E S  WHICH ARE M E T R O P O L I T A N  I h CHARACTER." T H E S E  ARE S P E C I F I E D  TO 
I N C L U O E  P L A N S  AND P O L I C I E S  FOR SEWAGE AND REFUSE D I S P O S A L  AND THE REDUCTION OF A I R  AND WATER P O L L U T I O N .  ( A U T H )  

u=U=.Q12S9 METROPOLITAN APPROACH TO REFUSE D I  SPClSAL ( C O L L E C T I O N  REGIONAL-APPROPCH 1 

P U B L I C  C L E A N S I N G  5 5 ( 5 ) ,  P. 313-329 ( 1 9 6 5 ) .  I N  A PAPER PRESENTED BEFORE T H E  AMERICAN P U B L I C  WORKS A S S O C I A T I O N  THE 

SCME OF THE MANY PROBLEMS THAT W'PSTE C I S P O S A L  HAS ENCOUNTERED THROUGH T H E  YEARS. HE SUGGESTS THAT NEW C C U N C I L S  MUST BE 
FORMED T O  SHAPE NEW LAWS TO MEET THE NEEDS OF PRESENT DAY HEALTH,  HYGIENE,  AND REFUSE D I S P O S A L  PROBLEMS. RESEARCH MUST 

MOSSEY, E. P a  

AUTHOR G I V E S  T t E  H I S T O R Y  O F  WASTE D I S P O S A L  PROBLEMS I N  LONDON D A T I N G  BACK TO THE FOURTEENTH CENTURY. H E  ELABORATES ON 

BE DONE I N  ORDER T O  I M P R O V E  T H E  METHODS O F  D I S P O S A L ,  ECONOMIC E V A L U A T I O N S  MUST B E  V A L I D A T E D  FOR A P A R T I C U L A R  SYSTEM FOR 
A P A R T I C U L A R  C I T Y .  

U=Q5=p1SQS COUNTY FRC BL EMS 

P U B L I C  C L E A N S I N G  5 5 ( 1 1 ) ,  P. 652-657 ( 1 9 6 5 ) .  I N  A PAPER PRESENTED AT A C L E A N I N G  CONFERENCE, T H E  AUTHOR O U T L I N E S  THE 
D U T I E S  AND THE PPOBLEM T H A T  CONFRONT THE COUNTY C L E A N I N G  S E R V I C E  OFFICER.  A D M I N I S T R A T I O N ,  RESEARCH, T I P P I N G ,  A N I M A L  
D I S P O S A L ,  TRADE WASTES ARE SCME G F  T H E  T O P I C S  HE COVERED. 

JGHNSTON, P. 

QL-JkmftpI T H E  CALIFClRN 1 A  INTEGRATED S O L I D  WASTE MANAGEMENT PROJECT 

C A L I F O R N I A  VECTOF; V IEWS 1 4 ( 1 0 ) ,  P. 60  (OCTOBER 1 9 6 7 ) .  THE C A L I F O R N I A  I N T E G R A T E D  S O L I D  WASTE MANAGEMENT PROJECT I S  
AN I N T E N S I V E  STUDY OF S O L I D  WASTE MANAGEMENT I N  AN AREA OF APPROXIMATELY 1200 SQUARE M I L E S  SURROUNDING THE C I T Y  O F  

M A I E F ,  P. P. + ROGERS, P. A. 

FRESNO, C A L I F O R K I A .  THE O B J E C T I V E S  OF THE STUDY ARE T O  I N V E S T I G A T E ,  PLAN,  AND D E S I G N  A R E G I O N A L  S O L I D  WASTES 
MANAGEMENT SYSTEM T h A T  W I L L  HANDLE URBAN, I N D U S T R I A L ,  AND A G R I C U L T U R A L  WASTES. ( A U T H )  
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~~~~l T H E  CEVEL@PMENT OF A COMPREHENSIVE S O L I D  WASTE MANAGEMENT P L A N  FOR C A L I F O R N I A - - A  P R E L I M 1  NARY REPORT 

C A L I F O R N I A  VECTOR VIEWS 1 3 ( 1 2 ) ,  P. 8 3  (DECEMBER 1 9 6 6 ) .  A COMPREHENSIVE A N A L Y S I S  OF T H E  MAGNITUCE OF T H E  S O L I D  
WASTES PROGRAM I N  C A L I F O R N I A  I S  DISCUSSED. A T T E N T I O N  I S  FOCUSED ON THE INADEQUACY OF PRESENT METHODS OF S O L I D  WASTES 
MANAGEMENT AS EVIDENCED B Y  A I R ,  LAND, AND WATER P O L L U T I O N ,  A E S T H E T I C  B L I G H T ,  AND VARIOUS P U B L I C  H E A L T H  HAZARDS 
I N C L U D I N G  T H E  PRODUCTION O F  F L I E S  AND RODENTS. A THREE-YEAR STUDY PROPOSAL D E S I G N E D  T O  DEVELOP A COMPREI-ENSIVE P L A N  
FOR THE E F F E C T I V E  ARD ECONOMICAL MANAGEMENT OF S O L I D  WASTES I N  C A L I F O R N I A  I S  PRESENTED. THE STUDY W I L L  I N C L U D E  A 
COMPREHENSIVE INVENTORY AND E V A L U A T I O N  OF, D A T A  R E L A T I N G  TO WASTE PRODUCTION Q U A N T I T I E S ,  MANAGEMENT PRACTICES,  D I S P O S A L  
F P C I L I T I E S ,  P L P K N I N G  PROGRPMS, AND ENVIRONMENTAL EFFECTS OF S O L I D  WASTES HANDLING.  THE I N D I V I D U A L  AND CCLLABORATED 
ROLES OF LOCAL, GEGIONAL,  AND STATE GOVERNMENTS AS WELL AS P R I V A T E  I N D U S T R Y  ARE STRESSED. ( A U T H )  

p1-05-QJ.m N. J. CCNTPACTORS A S S O C I A T I O N  ENTERS I T S  T H I R D  YEAR ( LAW OPEN-DUMP 1 
REFUSE REMOVAL JOURNAL ? ( 4 ) ,  P. 1 4  ( A P R I L  1 9 5 8 ) .  THE A I M S  ANC PURPOSES OF T H E  NEW J E R S E Y  S T A T E  M U N I C I P A L  
CONTRACTORS' A S S O C I A T I O N  W I T H  A D I S C U S S I O N  O F  SOME OF THE COMMON PROBLEMS OF P R I V P T E  AND CONTRACT REFUSE COLLECTORS I N  
OTHER AREAS. ( P H S )  

~ l ~ ~ ~ 1 ~ &  BOLD PLANS NEEDED FOR REFUSE D I S P O S A L  I N  LONDON ( TRANSFER S A N I T A R Y - L A N O F I L L  1 
P U B L I C  C L E A N S I N G  5 3 ( 2 ) ,  P. 7 2  (FEBRUARY 1 9 0 3 ) .  D I S C U S S E S  A BOLD P L A N  FOR FUTURE D I S P O S A L  O F  REFUSE I N  LONDON, 
ENGLAND, U S I N G  THE PREA W I D E  APPROACH TO THE PROBLEM. UNDER THE PLAN,  T H E  R E S P O N S I B I L I T Y  FOR REFUSE C O L L E C T I O N  WOULD 
R E M A I N  W I T H  T H E  BORCUGH COUNCILS,  BUT D I S P O S A L  O F  A L L  AREA REFUSE,  DOMESTIC AND TRADE REFUSE, AND STREET SWEEPINGS, \ 

JOB--REMOVING LARGE Q U A N T I T I E S  O F  REFUSE AS Q U I C K L Y  AND AS F A R  AWAY AS P O S S I B L E  FRGM T H E  PLACE OF O R I G I N ,  AND I T  SHOULD 

ROGERS, P. A. 

WOULD BE T H E  R E S P O N S I B I L I T Y  O F  T H E  GREATER LONDON COUNCIL.  LONDON REFUSE D I S P O S A L  I S  M A I N L Y  A B U L K  TRANSFER 

BE MORE ECCNOMICAL TO T A C K L E  SUCH A T A S K  ON A R E G I O N A L  B A S I S .  THERE ARE THREE I N T E R L O C K I N G  FACTORS WHICH MUST B E  
BALANCED I N  P L A N N I N G  THE FUTURE. THE REFUSE MUST B E  BROUGHT BY T H E  C O L L E C T I N G  A U T H O R I T I E S  TO C E R T A I N  ARRANGED P O I N I S  
REPSONABLY CLOSE T O  T h E  BOROUGH BOUNDARIES, FROM THERE I T  MUST BE TRANSPORTED TO THE D I S P O S A L  P O I N T S  BY ROAD, R A I L ,  ' R  
P I V E R ,  A N 0  A T  THE D I S P O S A L  P O I N T S ,  OPERATIONS MAY B E  LARGE-SCALE LAND RECLAMATION,  COMPOSTING SCHEMES, A S E R I E S  OF 
SMALLER T I P P I N G  S I T E S ,  OR A C O M B I N A T I O N  OF THESE. ( P H S )  

Cl-05-UzG C O L L E C T I C N  COSTS PUSH I L L I N O I S  T A X  L I M I T  C E I L I N G  ( C O S T ( C O L L E C T I O N 1  C O L L E C T I O N  I N C I N E R A T I O N  

REFUSE REMOVAL JOURNAL 6 ( 6 ) ,  P. t ( 1 9 6 3 ) .  SEVERAL SMALL M U N I C I P A L I T I E S  I N  T H E  CHICAGO PREA F I N C  I T  MORE ECONOMICAL 
SAN I T A R  Y-LANDF I L L  1 

TO CONTRACT T H E I R  PEFUSE D I S P O S A L  TO CONTRACTORS. T H E I R  NEARNESS TO EACH OTHER P R O H I B I T S  THEM FROM E S T A B L I S H I N G  
L A N D F I L L S  FOR D I S P O S A L  AND OTHER METHODS ARE TOO E X P E N S I V E .  SCME CF T H E  METHODS AND PROBLEMS ARE DISCUSSED.  

P L I P $ L = Q ~ E ~  NEW S T A T E W I D E  A S S O C I A T I O N  I N  WEST V I R G I N I A  
REFUSE REMOVAL JOURNPL 6(3), P. 2 1  (MARCH 1 9 6 3 1 .  A NEW S T A T E W I D E  A S S O C I A T I O N  OF P R I V A T E  REFUSE OPERATORS, THE k E S T  
V I R G I N I A  REFUSE HAULERS A S S O C I A T I O N ,  HAS RECENTLY BEEN FORMED I N  THAT STATE.  SOON A F T E R  FORMATION OF T H E  NEW 
A S S O C I A T I O N ,  THE MEMBEPS HAD REASCN T C  BE GRATEFUL THAT THEY WERE ORGANIZED.  A B I L L  H A 0  BEEN INTRODUCED I N T O  T H E  S T A T E  

T H I S  COULD HAVE B E E h  F U I N O U S  FOR T H E  REFUSE HAULERS, AND THE NEWLY FORMED A S S O C I A T I O N  WAS USED TO V C I C E  C P P O S I T I C N  TO 
T H E  B I L L ,  WHICH WAS E V E N T U A L L Y  DEFEATED.  ( P H S )  

HOUSE O F  DELEGATES UNDER WHICH REFUSE HAULERS WOULD BE REMOVED FROM CONTROL OF T H E  S T A T E  P U B L I C  S E R V I C E  COMMISSION.  

Ql-3!5=Q116& F L C K I D A  COLL ECTOSS FORM NEW STATE A S S O C I A T I O N  
SEFUSE REMOVAL JOUPNAL 5 ( 1 t  P. 8 (OCTOBER 1 9 6 3 ) .  A NEW A S S O C I A T I O N  OF P R I V A T E  REFUSE CONTRACTORS H A S  BEEN FORME0 
I N  F L O R I D A  W I T H I N  THE FRAMEWORK OF THE F L O R I D A  TRUCKING A S S O C I A T I O N .  T H E  MEMBERS F E E L  THAT T H E  B E N E F I T S  O F  O R G A N I Z I N G  
I N  T H I S  MANNER PRE TWOFOLD - T H E  MEMBERSHIP W I L L  NOW HAVE ACCESS TO A L L  OF THE F I N A N C I A L  B A C K I N G ,  L E G A L  TALENT,  
P O L I T I C A L  I N F L U E N C E ,  AND P U B L I C  R E L A T I C N S  F A C I L I T I E S  OF T H E  F.T.A.1 AND THE MEMBERSHIP W I L L  R E C E I V E  B E N E F I T S  FROM THE 
EXCHANGE O F  I D E A S  AND D I S C U S S I O N  OF PROBLEMS WHICH ARE COMMON TO A L L  MEMBERS OF THE REFUSE INDUSTRY.  ( P h S )  

4135=P1183 FCUPTEEW M I C H I G A N  C I T I E S  FORM CO-OPERATIVES FOR TRASH D I S P O S A L  ( REGIONAL-APPROACH S A N I T A R Y - L A N D F I L L  1 

A U T H O R I T Y  FOR T H E  D I S P O S A L  OF R U B B I S H .  T H I S  EFFOPT BY THESE C O M M U N I T I E S  HAVE C O L L E C T I V E L Y  COMPLETED A PROGRAM THAT I S  
ECONOMICALLY ADVANTAGEOUS TO A L L .  

Uz!3=QlZp4 COUNTY PLANS D I S P O S A L  NEEDS TO YEAR 2 0 0 0  ( C O S T ( C O L L E C T I 0 N )  REGIONAL-APPROACH ) 
REFUSE REMOVAL JOURNAL 6 ( 7 ) ,  P. 2 4  ( J U L Y  1 9 6 3 ) .  ORANGE COUNTY, C A L I F O R N I A ,  HAS SET U P  P C O N T I N U I N G  STUDY OF I T S  
REFUSE D I S P O S A L  SYSTEM W I T H  T H E  HELP OF THE U.S. DEPARTMENT OF HEALTH,  E D U C A T I O N ,  AND WELFARE AND T H E  STANDFORD 
RESEARCH I N S T I T U T E .  P MAJCR P C I N T  OF T H E  STUDY I S  THE P L A N  TO COMBINE T H E  REFUSE D I S P O S A L  SYSTEM W I T H  FLOOD CONTROL, 
AND R E G I O N A L  PARK DEVELOPMENT. ORANGE COUNTY I S  TO HAVE F I V E  D I S P O S A L  S I T E S  AND A S C A T T E R I N G  O F  TRANSFER S T A T I O N S .  

REFUSE REMOVAL J @ U P h A L  6 ( 1 1 ) ,  P.  1 6  ( 1 9 6 3 ) .  FOURTEEN M U N I C I P A L I T I E S  OF SOUTH OAKLAND COUNTY, M I C H .  t-AVE C R E A T E 0  AN 

THE COUNTY P L A N  HAS BEEN PROJECTED T O  SERVE A P O P U L A T I O N  OF 3 M I L L I O N  U N T I L  THE YEAR 2000. ( P H S )  

Ql=S!.5=Q..U3Q THE ORANGE COUNTY REFUSE D I S P O S A L  SYSTEM ( P R O J E C T I O N  S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) COST(TRANSFER1 

ORAYGE COUNTY ROAD DEPARTMENT (SEPTEMBER 2 7  1 9 6 8  1 .  AN U P D A T I N G  O F  THE REPORT COVERING THE F I R S T  F I V E  YEARS OF 
T R A M F E R - S T A T I C N  COMPOSTING I N C I N E R A T I O N  ) 

O P E R A T I N G  UNOER T H E  MASTER P L A N  OF REFUSE D I S P O S A L  ( 1 9 5 9 ) .  ALTHOUGH SOME M O D I F I C A T I O N  OF T H E  O R I G I N P L  MASTER P L A N  HAS 
B E E N  REQUIRED, THE E A S I C  P R I N C I P L E  OF L A N D F I L L  D I S P O S A L  SUPPLEMENTED B Y  REFUSE TRANSFER, R E M A I N S  THE MCST S A T I S F A C T O R Y  
METHOD O F  H A N D L I N G  THE REFUSE D I S P O S A L  REQUIREMENTS OF ORANGE COUNTY. 

Q 1 k U P f t l  ASK WHAT P U B L I C  I S  W I L L I N G  TO P A Y  FOR CLEANER SURROUNDING ( COST(  ENVIRONMENTAL- IMPROVEMENT 1 ) 

REFUSE REMOVAL JOURNAL 9 ( 1 ) ,  P. 3 2  ( J A N U A R Y  1 9 6 6 ) .  THE AEROJET-GENERAL GORP. A S U B S I D I A R Y  OF GENERAL T I R E  + RUBBER 
C 0 . r  I N  E L  MONTE, C A L I F O R N I A ,  R E C E I V E D  A $100,1)00 CONTRACT FROM T H E  STATE OF C A L I F O R N I A  TO CREATE A WASTE MANAGEMENT 
SYSTEM. T H I S  HAS BEEN A N  UNUSUAL T A S K  FOR A F I R M  WHOSE CONCERN HAS LARGELY BEEN W I T H  SPACE-AGE ROCKET AND M I S S I L E  
RESEARCH, DEVELCPMENT AND MANUFACTURING, NOT W I T H  SUCH DOWN-TO-EARTH S U B J E C T S  AS REFUSE. THE STUDY I S  THE I N I T I A L  
STEP IN THE DEVELOPKENT OF A S Y S T E M  T O  HELP CALIFORNIA COPE WITH LAND, AIR AND WATER POLUTJON IN THE FUTURE. ITS AIM 
IS TO DEVELOP A P L A N  I N  S U F F I C I E N T  D E T A I L  TO ENABLE USEFUL PROJECTS TO B E G I N  SHORTLY A N 0  TO PROJECT A 25-YEAR 
DEVELOPMENT AND CCNST R U C T I  CN PROGRAM. I T  I S  A C L A S S I C A L  SYSTEMS-DEVELOPMENT STUDY OF THE SORT USED I N  C R E A T I N G  
COMPLEX AEROSPACE SYSTEMS. THE F U L L  REPORT I S  EXPECTED TO BE R E V I E W E D  I N  T H E  SPRING.  

P I - C S - Q l ~ 1  MOUNTAINS OF SOLID-WASTES ( S A N I T A R Y - L A N O F I L L  1 
B I O N O M I C S  B R I E F S ,  P R O T E C T I C N  AND TOXICOLOGY CENTER, U N I V E R S I T Y  OF C A L I F O R N I A ,  D A V I S ,  1( 5 )  P. 1-14 (SEPTEMBER 
1 0 6 7  1 .  I N  THE I S S U E  I S  E X A M I N E D  THE SAN F R A N C I S C O  GARBAGE " C R I S I S "  AND R E L A T E D  FACTORS. " I N  E V A L U A T I N G  THE 
E X T E N S I V E  P U B L I S H E D  M A T E R I A L  ON T H E  MANY FACETS OF URBAN GARBAGE D I S P O S A L ,  A N 0  SAN F R A N C I S C O ' S  P L I G H T  I N  P A R T I C U L A R ,  I T  
I S  C L E A R L Y  E V I D E N T  T h A T  THE T O T A L  PROBLEM, AS WELL AS OTHER PROBLEMS O F  P O L L U T I O N  CONTROL, MUST B E  APPROACHED ON A 
R F G I O N A L  B A S I S  e"  1. COSTS OF M U N I C I P A L  S O L I D  WASTES H A N D L I N G  USUALLY FAR EXCEED THOSE OF A L L  P U B L I C  H E A L T H  
F U N C T I O N S  COMBIKED. 2. h A N C L I N G  O F  S O L I D  WASTES IS C A R R I E D  OUT P R I N C I P A L L Y  B Y  U N S K I L L E D  AND S E M I S K I L L E D  
LABORERS. T H I S  C L A S S  OF PFRSONNEL SELDOM I S  FOUND I N  H E A L T H  AGENCIES,  WHICH A R E  PREDOMINATELY P R O F E S S I O N A L  I N  
MAKEUP. ALTkOUGH S O L I 0  WASTES MAY RATE LOW ON A SCALE OF SOURCES OF T R A N S M I S S I B L E  D I S E A S E ,  IMPROPER D I S P O S A L  
P P A C T I C E S  CPN CAUSE S E P I O U S  A I Q ,  WATER, AND L A N D  P O L L U T I O N  PROBLEMS OF A N O N I N F E C T I O U S  NATURE. WHEN B U I L D I N G S  ARE 
ERECTED ON OLD L A N D F I L L S ,  CARE MUST B E  TAKEN TO PREVENT M I G R A T I O N  CF T O X I C  AND E X P L O S I V E  GASES FROM T H E  SUBTERRANEAN 
F I L L  T O  T H E  I N T E G I O R  OF T H E  B U I L D I N G S .  THE FOLLOWING ARE A FEW S T A T I S T I C S  O F  P A R T I C U L A R  I N T E R E S T  - CNLY O N E - T H I R D  
OF 4 8  M I L L I O N  TCNS P E A C H I N G  THE U. S. MARKET ANNUALLY I S  SALVAGED.  FORTY-EIGHT B I L L I O N  CANS, 2 6  M I L L I O N  BOTTLES,  AND 8 
B I L L I O N  L B  OF NEW P L A S T I C S  ARE D I S C A R D E D  ANNUALLY ( 1 0  PERCENT OF THE P L A S T I C S  ARE RECOVERED 1 .  I N  LOS ANGELES, 36 
PEPCENT OF T H E  S O L I D  N A S T E S  E I T H E R  ARE NONCOMBUSTIBLE, OR CANNOT B E  HANDLED I N  A N  I N C I N E R A T O R .  RAW WASTE L E F T  AFTER 
MODERN I N C I N E R A T I O N  I S  50 PERCENT BY WEIGHT OF T H E  O R I G I N A L .  
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QJ.=QkQLp58 ORANGE COUNTY ADOPTS MASTER P L A N  OF REFUSE D I S P O S A L  
STOGM, Me I. 

C A L I F O R N I A  VECTOP VIEWS 7 ( 5 ) ,  P. 32  (MAY 1 9 6 0 ) .  ORANGE COUNTY MADE A B I G  S T E P  FORWARD WHEN I N  NOVEMBER, 1959, THE 
BOARD OF SUPERVISORS ADOPTED A MASTER P L A N  O F  REFUSE D I S P O S A L .  THE R E S U L T  OF T H I S  WAS A RECOMMENDATION OF A COMBINED 
SYSTEM OF F I V E  L A N D F I L L  S I T E S  LOCATED I N  THE F O O T H I L L  PERIMETER O F  T H E  COUNTY. W H I L E  THE COUNTY WOULD M A I N T A I N  THE 
D I S P O S A L  R E S P O N S I B I L I T I E S ,  THE MATTER C F  C O L L E C T I O N  OF REFUSE WOULD BE L E F T  TO T H E  I N D I V I D U A L  COMMUNITIES.  FOUR 
L A N D F I L L  S I T E S  HAVE BEEN PUT I N T O  OPERATION.  A NEW 160-ACRE S I T E  HAS BEEN PURCHASED AND T H I S  S I T E  I S  D E S I G N A T E D  TO 
SEQVE THE NORTHERN P A R T  OF THE COUNTY U N T I L  THE YEAR 2000. T H E  MOST IMPORTANT ASPECT O F  T H E  MASTER P L A N  I S  THE 
FACT THAT THERE I S  hOW A P O L I C Y  OF LONG RANGE P L A N N I N G  - L O O K I N G  AHEAD TO THE S O L I D  WASTE D I S P O S A L  PROBLEMS OF T H E  
FUTURE. ( U C )  

QkQPSrU962 THE STATUS GF S O L I D  hASTE MANAGEMENT I N  C A L I F O R N I A  ( Q U A N T I T Y  REGIONAL-APPROACH S A N I T A R Y - L A N O F I L L  1 

P U B L I C  WORKS l C O ( 5 )  , F. 80-83 (MPY 1 9 6 9 ) .  T H E  Q U A L I T Y  OF T H E  C A L I F O R N I A  ENVIRONMENT I S  B E I N G  THREATENED BY 
E V E R - I N C R E A S I N G  Q U A h T I T I E S  OF S O L I D  WASTES B E I N G  D I S P O S E D  OF I N T O  A I R  OR WATER AND ONTO LAND. S O L I D  WASTES ARE 

ROGERS, P. A. 

C R E A T I N G  H E A L T H  HAZARDS AND NUISANCES.  THEY ARE S T E A D I L Y  DEGRADING LAND VALUES AND ARE I M P O S I N G  A R I S I N G  ECONOMIC 
BURDEN ON THE S T A T E ' S  POPULATION.  D U R I N G  1 9 6 7 ,  M U N I C I P A L I T I E S ,  I N C U S T R I E S ,  AND AGRICULTURAL E N T E R P R I S E S  GENERATED AN 
E S T I M A T E D  70 M I L L I O N  TONS OF S O L I D  WASTES, AN AVERAGE OF 20 LBS/PERSON/DAY. THE PRESENT SYSTEM OF S O L I D  WASTE 
MANAGEMENT, WHICH D I R E C T L Y  AFFECTS A L L  OF OUR NATURAL RESOURCES, I S  CLEARLY INADEQUATE TO ASSURE THE P R E S E R V A T I O N  OF 
T H E  Q U A L I T Y  OF THESE RESOURCES A T  L E V E L S  WHICH B E S T  SERVE THE P U B L I C  I N T E R E S T .  THESE OMINOUS F I N D I N G S  ARE THE R E S U L T  
OF T H E  M@ST COMPREI-ENSIVE STUDY OF STATEWIDE S O L I D  WASTE PROBLEMS EVER UNDERTAKEN I N  C A L I F O R N I A .  T H E  STATUS REPORT 
PRESENTS A SUMMARY CF SELECTED DATA ON THE F O L L O W I N G  SUBJECTS - 1) S O L I D  WASTE PRODUCTION,  2 )  A D M I N I S T R A T I O N  AND 
CONTROL, 31 S O L I D  WCSTE C O L L E C T I O N ,  4 )  S O L I D  WASTE D I S P O S A L ,  5 )  ENVIRONMENTAL EFFECTS OF S O L I D  WASTE AND 6 )  CURRENT 
STATUS OF S O L I D  WASTE PLANNING.  AN A N A L Y S I S  OF THE DATA R E S U L T S  I N  THE CONCLUSION THAT S O L I D  WASTE MANAGEMENT, AS 
CUPRENTLY P R A C T I C E D  I N  C A L I F O R N I A ,  I S  MOST UNSATISFACTORY.  T H E  AREAS O F  D E F I C I E N C Y  CAN B E  SUMMARIZED UNDER THE F I V E  
F O L L O W I N G  CATEGORIES - A )  A FRAGMENTED A U T H O R I T Y  AND LACK OF COOPERATION,  6 )  INADEQUATE PLANNING,  C )  INADEQUATE 
STANDARDS, D )  FCORLY DEVELCPED TECHNOLOGY, E )  INADEQUATE F I N A N C I N G .  I T  I S  I M P E R A T I V E  T H A T  C A L I F O R N I A  ASSUME L E A D E R S H I P  
AND I N I T I A T I V E  I N  C @ P I N G  W I T H  THESE PROBLEMS. 

QId!.!kUQQb REFUSE D I S P O S A L  I N  GREATER LONDON ( C O M P O S I T I O N  COST( C O L L E C T I O N )  BULKY-WASTE 1 

6 B T H  ANNUAL CONF OF T H E  I N S T I T U T E  OF P U B L I C  CLEANSING,  BOURNEMOUTH, ( J U N E  7-10, 1 9 6 6 ) .  T H I S  PAPER REVIEWS T H E  
PROBLEMS O F  REFUSE C O L L E C T I C N  AND D I S P O S A L  I N  T H E  GREATER LONDON AREA. T O P I C S  COVERED ARE THE O R G A N I Z A T I O N  OF THE 

V I C K ,  E. H. + F L I N T O E F ,  F. L.  

C O L L E C T I O N  AND D I S P G S A L  SYSTEMS, FORMULA FOR D E T E R M I N I N G  C O L L E C T 1  ON AND D I S P O S A L  COSTS, CHARTS ON REFUSE A N A L Y S I S ,  
METHODS OF D I S P G S A L ,  MOTGR V E H I C L E  D I S P O S A L ,  AND INCOME FROM SALVAGED M A T E R I A L S .  

Ql-05-0701P A SYSTEMS STUDY OF S O L I D  WASTE MANAGEMENT I N  THE FRESNO, AREA 
U.S. DEPARTMENT GF HEALTH,  EDUCATION? AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  PUB 1 9 5 9 ,  WASHINGTON, D. C . 9  ( 1 9 6 9 ) .  T H E  
B A S I C  O B J E C T I V E S  OF THE FRESNO R E G I O N  S O L I D  WASTE MANAGEMENT STUDY WERE TO ( A )  DETERMINE AN O P T I M U M  SYSTEM FOR THE 
MANAGEMENT OF S O L I D  WASTES I N  T H E  FRESNO R E G I O N  AND ( 6 )  TO DEVELOP A TECHNOLOGY FOR THAT D E T E R M I N A T I O N  TI-AT WOULD BE 

FOR E V A L U A T I N G  THE I h T E G R A T E D  ADVERSE ENVIRONMENTAL E F F E C T S  OF S O L I D  WASTES. T H I S  D E C I S I O N - M A K I N G  MACHINERY 
A P P L I C A B L E  TO CTHER S I M I L A R  REGIONS THROUGHOUT C A L I F O R N I A  AND THE N A T I O N .  TO DO SO MEANT THE DEVELOPMENT OF A METHOD 

ENCOMPASSES A L L  T H E  ADVERSE EFFECTS OF S O L I D  WASTES I N C L U D I N G  HUMAN D I S E A S E ,  A N I  MAL D I S E A S E ,  F L I E S ,  ROCENTS, INSECTS,  
P L A N T  D I S E A S E  AND CF@P DAMAGE, SAFETY HPZAQDS, T O X I C I T Y  HAZARDS, AND THE E S T H E T I C  FACTORS OF ODOR AND 
UNS I GHTL I N  ESS . OF P A R T I C U L A R  S I G N I F I C A N C E  ARE THE FOLLOWING RESULTS OF THE STUDY, (1 )  FOLLOWING A COMPREHENSIVE 
REVIEW AND E N G I N E E R I N G  A N A L Y S I S ,  A CONCEPTUAL SYSTEM HAS BEEN DEVELOPED TO ECONOMICALLY,  E F F I C I E N T L Y ,  AND 
S A T I S F A C T O R I L Y  HANDLE T H E  5.5 M I L L I O N  TONS OF M U N I C I P A L ,  I N D U S T R I A L  AND AGRICULTURAL WASTES EXPECTED TO BE PRODUCED 
ANNUALLY I N  T H E  STUDY A F E A .  ( 2 )  THE DEVELOPMENT AND DOCUMENTATION OF A METHOD OF MEASUREMENT BY W H I C H  T H E  
E F F E C T I V E N E S S  C F  ANY SYSTEM O F  SC!LID WASTES MANAGEMENT M I G H T  B E  EVALUATED AND COMPARED W I T H  A L T E R N A T I V E  SYSTEMS I N  
TERMS OF T H E  EXTENT TO WHICH T H E Y  S@LVE THE ENVIRONMENTAL,  SOCIOECONOMIC, AND A E S T H E T I C  PROBLEMS ENGENDERED B Y  S O L I D  
WASTES. ( 3 )  A D E T A I L E D  I D E N T I F I C A T I O N ,  C L A S S I F I C A T I O N ,  AND E V A L U A T I O N ,  OF S O L I D  WASTES AND T H E  PROBLEMS THEY CREATE I N  
THE ENVIPONMENT A S  WELL AS THE GROUPS OR AGENCIES AFFECTED BY THESE PROBLEMS. THE STUDY WAS PERFORMED B Y  
AEROJET-GENERAL CORPORATION. 

pL=QLEQ&P RECOMMEhDED REFUSE D I S P O S A L  PLAN ( REGIONAL-APPROACH C O L L E C T I O N  BULKY-WASTE I N C I N E R A T I O N  
S A N I T A R Y - L A N D F I L L  1 

SOUTHEASTERN C@NNECTICLJT R E G I O N A L  P L A N N I N G  AGENCY, NORWICH, CONNECTICUT (FEBRUARY 1968) D U R I N G  T H E  PAST SEVERAL 
YEARS, THE D I S P O S A L  OF S O L I D  WASTES, RANGING FR@M GARBAGE TO ABANDONED AUTOMOBILES,  HAS BECOME ONE OF THE MOST P R E S S I N G  
AND P E R S I S T E N T  PROBLEMS F A C I N G  M U N I C I P A L  GOVERNMENT I N  SOUTHEASTERA! CONNECTICUT.  EACH DAY OF T H E  YEAR, THE R E G I O N ' S  
LOCAL GOVERNMENTS MUST F I N D  SOME WAY TO D I S P O S E  OF AN AVERAGE OF 441 TONS OF ORDINARY HOUSEHOLD, STREET,  AND I N D U S T R I A L  
REFUSE.  I N  A D D I T I O N ,  O h  AN AVERAGE DAY 2 2  JUNKED V E H I C L E S  AND 147 TONS OF F L Y  A S H  PRESENT S P E C I A L  D I S P O S A L  
PROBLEMS. CAN T H I S  GROWING HEAP OF R U B B I S H  B E  D I S P O S E D  OF MORE ADEQUATELY BY NEW METHODS? DOES I N C I N E R A T I O N  OFFER 
A N  ECONOMICALLY F E A S I B L E  MEANS O F  D I S P O S A L  I N  GROWING SUBURBAN TOWNS? CAN ECONOMIES BE R E A L I Z E D  BY C O M B I N I N G  D I S P O S A L  
F A C I L I T I E S  TO SERVE MOGE THAN ONE COMMUNITY? THESE AND RELATED QUESTIONS ARE I N V E S T I G A T E D  I N  T H I S  REPORT, WHICH I S  THE 
F I R S T  OF A S E R I E S  O F  S T U D I E S  DESIGNED TO P R O V I D E  A B A S I S  ON WHICH TO IMPLEMENT THE R E G I O N A L  DEVELOPMENT PLAN FOR 
SOUTHEASTERN CONNECTICUT ADOPTED YAY 17, 1 9 6 7 .  ( A U T H )  

QlIp5=Q2141 QUAG-CITY S C L I D  WASTES PROJECT - AN I N T E R I M  REPORT ( C C M P O S I T I O N  I N C I N E R A T I O N  BULKY-WASTE 
S A N I T  ARY -L  AN OF I L L POLLUT I O N  ( W AT ER 1 1 
I N G P A M t  W. T. + F R A N C I A ,  F. P. 

U.S. DEPARTMENT C F  HEALTH, EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  SERVICE,  C I N C I N N A T I ,  OHIO, ( 1 9 6 8 )  T H I S  REPORT 
COVERS THE WORK DONE TO DATE I N  T R Y I N G  T O  E V A L U A T E  T H E  REFUSE D I S P O S A L  PROBLEMS OF FOUR NEW JERSEY C O M M U N I T I E S  I N  
O P E R A T I N G  A COMBINED GEFUSE D I S P O S A L  PROGRAM. DATA I S  G I V E N  ON T H E  VOLUMES OF WASTES EXPECTED, T Y P E S  OF D I S P O S A L ,  AND 
ECONOMICS OF TI-E COMBINED EFFORT.  

QIIp5zp21a R E G I O N A L  REFUSE D I S P C S A L  I N  THE NORTH EAST ( PEGIONAL-APPROACH O P T I M I Z A T I O N  ECONOMICS 1 

7 0 T H  ANNUAL COhF OF T H E  I N S T I T U T E  O F  P U B L I C  CLEANSING,  BRIGHTON, ( J U N E  10-147 1 9 6 8 ) .  I N  GENERAL TERMS, THE REP@RT 
C O L L I N S ,  L .  

I N D I C A T E S  THAT I N  THE LCNG TERM A COOPERATIVE P O L I C Y  OF REFUSE D I S P O S A L  U S I N G  S I X  MAJOR PLANTS WILL PROVE TO BE THE 
MOST ECONOMIC. A L L  T H E  P R E D I C T I O N S  ARE BASED ON VERY C O N S E R V A T I V E  E S T I M A T E S  WHICH WEIGHT T H E  CONCLUSICNS TOWARDS 
D E L A Y I N G  THE I N S T A L L A T I C N  OF PLANTS. EVEN SO, T H E  E V I D E N C E  I S  I N  FAVOR OF I N I T I A T I N G  A P O L I C Y  OF COOPERATION WHOSE 
SUBSEQUENT DEVELCPMENT SHOULD B E  R E A P P R A I S E D  I N  THE L I G H T  OF ACTUAL EXPERIENCE.  

u - 0 5 - u U 8  C H I L T O N  CCUhTY L A N D F I L L  PROJECT - CLEAN AND GREEN ( S A N I T A R Y - L A N D F I L L  1 
U.S. P U B L I C  H E A L T H  S E R V I C E ,  BUREAU OF S O L I D  WASTES MANAGEMENT, ENVIRONMENTAL CONTROL A D M I N I S T R A T I O N ,  1 5  PP. (MARCH 25, 
1 9 6 9 1 .  A SUMMARY REPORT OF A DEMONSTRATION PROJECT I N  C H I L T O N  COUNTY, ALABAMA. A D E S C R I P T I O N  I S  G I V E N  OF T H E  
GEOGRAPHICAL L C C A T I C N ,  P O P U L A T I C N ,  AND T Y P E  O F  INDUSTRY,  ALONG W I T H  ENVIRONMENTAL C O N D I T I O N S  BEFORE THE PROJECT WAS 
I N I T I A T E D ,  D E S C R I P T I O N  OF THE PROGRAM AND COSTS. 

Q1-05-02UQ S A N  F R A h C I S C O  BAY P L A N  SUPPLEMENT ( REGIONAL-APPROACH 1 
SAN FRANCISCO BAY C O h S E P V A T I O N  AN0 DEVELOPMENT C O M M I S S I O N  (JANUARY 1 9 6 9 )  * T H I S  DOCUMENT C O N T A I N S  A L L  OF THE 
SUfiMARY BACKGROUND REPOPTS THAT ARE T H E  FOUNDATION OF THE SAN F R A N C I S C O  BAY PLAN. THE BAY C O M M I S S I O N  S T A F F  AND 
CONSULTANTS HAVE REPCRTEO CN 25  ASPECTS OF T H E  BAY, I N C L U D I N G  SUCH ASPECTS AS P O L L U T I O N ,  PORT DEVELOPMENT? REFUSE 
D I S P O S A L  , RECRE AT I O h  , T I D A L  MOVEMENT ECONCMI C S , TRANSPORTATION A I  RPORTS , WATERFRONT I N D U S T R I E S  9 FLOOD CONTROL Y ETC - 
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Q11pS=QZ1Jl SAN F R A N C I S C O  BAY P L A N  ( REGIONAL-APPROACH 1 
S A N  F R A N C I S C O  BAY CCNSERVATION AND DEVELOPMENT C O M M I S S I O N  ( J A N U A R Y  1 9 6 9 )  THE BAY P L A N  WAS PREPARED D U R I N G  THREE 
YEARS OF STUDY AND P U B L I C  D E L I B E R A T I O N  BY T H E  MEMBERS O F  T H E  SAN FRANCISCO B A Y  CONSERVATION AND DEVELOPMENT 
COMMISSION.  T H I S  REPORT PRESENTS THE TWO E S S E N T I A L  PARTS OF T H E  BAY P L A N T  T H E  RECOMMENDED P O L I C I E S  TO G U I D E  FUTURE USE 
OF T H E  BAY AND S h O R E L I N E t  AND T H E  RECOMMENDED MAPS THAT A P P L Y  THESE P O L I C I E S  T O  THE PRESENT BAY AND S H C R E L I N E .  T H E  
P L A N  I N C L U D E S  RECOMMENDED PROCEDURES FOP P O L I C I E S  AND MAPS I N  L I G H T  OF CHANGING CIRCUMSTANCES AND NEW I N F O R M A T I O N  I N  
T H E  FUTURE. I T  I S  RECOMMENDED T H A T  A GOVERNMENTAL AGENCY B E  CREATED T O  CARRY OUT T H E  BAY PLAN.  REFUSE D I S P O S A L  I N  THE 
BAY AREA I S  CONSIDERED. 

QJ=Q5=p2148 C A L I F O R N I A  WASTE MANPGEMENT STUDY ( Q U A N T I T Y  C O M P O S I T I O N  REGIONAL-APPROACH 1 
AEROJET-GENERAL CORP, REPORT 3 0 5 6  TO T H E  S T A T E  OF C A L I F O R N I A  DEPARTMENT OF P U B L I C  HEALTH,  (MAY 22, 1 9 6 8 ) .  T Y P E S  CF 
WASTE, T H E I R  C H A P A C T E P I S T I C S ,  T H E  Q U A N T I T I E S  GENERATED UNDER V A R I O U S  C O N D I T I O N S ,  AND THE E F F E C T S  THESE HAVE ON PEOPLE 1 

ANIMALS,  PLANTS, AND O B J E C T S  O F  VALUE ARE CONSIDERED I N  CHAPTER 2. I N  CHAPTER 3 1  VARIOUS METHODS O F  PROCESSING AND 
D I S P O S I N G  CF WASTE ARE REVIEWED.  I N  CHAPTER 41 T H E  SYSTEMS CONCEPT I S  B R I E F L Y  D E S C R I B E D ,  E S P E C I A L L Y  AS I T  A P P L I E S  TO 
MANAGEMENT O F  WASTES I N  C A L I F O R N I A .  CHAPTER 5 D I S C U S S E S  THE R E S U L T  AND PURPOSE OF WASTE MANAGEMENT - THE Q U A L I T Y  
L E V E L S  AT WHICI. MAN CAN AND WANTS TO M A I N T A I N  H I S  ENVIRONMENT. I N  CHAPTERS 6 AND 7, T H E  STRUCTURE CF WASTE MANAGEMENT 
SYSTEMS I S  CONSIDERED, AND COSTS OF VARIOUS SYSTEMS AND ENVIRONMENTAL Q U A L I T Y  L E V E L S  ARE COMPARED. CHAPTER 8 CONSIDERS 
T H E  GOVERNMENTAL F U h C T I O N S  AND O R G A N I Z A T I O N  R E Q U I R E D  I N  I M P L E M E N T I N G  A SYSTEMS APPROACH TO WASTE MANAGEMENT. A P L A N  
FOR F U T U R E  ACTIONS C I R E C T E D  TOHARD E S T A B L I S H I N G  A WASTE MANAGEMENT SYSTEM I S  G I V E N  I N  CHAPTER 9. F I N A L L Y ,  A D E T A I L E D  
A N A L Y S I S  OF T H E  SACRAMENTO AREA, USED AS A P I L O T  MODEL FOR T H E  MORE GENERAL APPROACH, I S  I N C L U D E D  A S  AN A P P E N D I X .  
( A U T H )  

01 06 SAFETY AND HEALTH ASPECTS 

Q L Q k Q Q 2 a  SAFETY I N  REFUSE C O L L E C T I O N  ( ACCIDENTS I N J U R Y  1 
CARRELL, J . J. 

P U B L I C  WCRKS 9 1 ( 4 ) ,  P. 8 9 - 9 2 ,  1 9 8 ,  200 ( A P P I L  1 9 6 0 ) .  A C C I D E N T S  I N  REFUSE C O L L E C T I O N  I N C L U D E  S T R A I N S  AND H E R N I A S ,  
V E H I C L E  HAZARDS, CUTS, AND OTHER I N J U R I E S  FROM H A N D L I N G  M A T E R I A L S ,  D I S E A S E  HAZARDS, AND DOG B I T E S .  FREQUENCY AND 
S E V E R I T Y  RATES, N U M E R I C A L  DATA FOR NEW YORK C I T Y  AND OTHER C I T I E S  ARE G I V E N  CONCERNING CAUSES AND PART CF BODY I N J U R E D ,  
SAFETY T R A I N I N G  PROGFAMS T RCLE OF HUMAN FACTOR, P H Y S I C A L ,  PSYCHO-PHYSICAL,  KNOWLEDGE, AND A T T I T U D E  TESTS. SAFETY 
COMMITTEES AND MEETINGS,  PROGRAM OF SAFETY D I V I S I O N  OF DEPARTMENT OF S A N I T A T I O N  I N  NEW YORK C I T Y .  ( E 1 1  

Q.L=Qh=QQ%l EMFLOYEE S A F E T Y  I N  TI-E S O L I D  WASTE I N D U S T R Y  

P U B L I C  WORKS 9 9 ( 1 2 ) ,  P .  74 ( 1 9 6 8 ) .  A STUDY PERFORMED B Y  THE AMERICAN P U B L I C  WORKS A S S O C I A T I O N  AND T h E  N A T I O N A L  
SAFETY C O U N C I L  E S T A B L I S H E D  - (1) THE WORK I N J U R Y  (FREQUENCY)  R A T E  AMONG EMPLOYEES OF THE S O L I D  WASTE I N D U S T R Y  I S  NEARLY 
9CO PERCENT GREATER THAN THE AVERAGE OF A L L  I N D U S T R Y  I N  THE U.S. ( 2 1  T H E  S E V E R I T Y  R A T E  I S  300 PERCENT GREATER THAN 
THAT O F  A L L  I N C U S T R I A L  EMPLOYEES. ( 3 )  P R I V g T E  CONTRACTORS ARE %PENDING A GREATER PERCENTAGE O F  T H E I R  GROSS INCOME ON 

B E E K T  G. V. 

ACCIDENT COSTS THAN T H E Y  ARE RECEIVING IN PROFITS. 

u k m Q & 5 .  EFIVIPONMENTAL HAZARDS - URBAN S O L I D  WASTE MANAGEMENT ( VECTORS PATHOGEN Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  
I N C I N E R A T I O N  HEAT-RECOVERY C O L L E C T I O N  BUL KY-WASTE 1 
F I R S T ,  Me W. 

NEW ENGLAND J M E D I C I N E  2 7 5 ( 2 6 ) ,  P. 1 4 7 8  (DECEMBER 1 9 6 6 ) .  THE P U B L I C  H E A L T H  ASPECTS OF S O L I D  WASTES ARE NOT AS WELL 

DELEGATE H A N D L I N G  OF S O L I D  WASTES TO DEPARTMENTS OF P U B L I C  WORKS. MODERN E P I D E M I O L O G I C A L  E V I D E N C E  THAT D I S E A S E  I S  
SPREAD FROM ACCUMULATICNS OF GARBAGE AND R U B B I S H  I S  L A R G E L Y  L A C K I N G .  W I T H  THE E X C E P T I O N  OF F E E D I N G  UNCOCKED GARBAGE TO 
HOGS ( T R I C H I N O S I S ) ,  F E F U S E  H A S  NOT BEEN DEMONSTRATED TO BE A R E S E R V O I R  FOR D I S E A S E  AGENTS T R A N S M I T T E D  BY VECTORS ( R A T S ,  
F L I E S ,  ETC.1. ( U C )  

D E F I N E D  AS ARE THOSE FGR L I Q U I D  kASTES.  H I T H E R T O ,  P U B L I C  H E A L T H  A U T H O R I T I E S  H A V E  BEEN CONTENT I N  RECENT YEARS TO 

Ql=QbrP15BI1 D R I V E R  D I E S  AFTER F A L L  I N  I N C I N E R A T O R  I SAFETY 1 
REFUSE REMOVAL JOURNPL 1 ( 6 ) ,  P.  11 ( J U N E  1 9 5 8 ) .  A WILKES-BARRE, P E N N S Y L V A N I A ,  REFUSE TRUCK D R I V E R  WAS W A L K I N G  
BACKWARD G U I D I N G  A TPUCK I N T O  DUMPING P O S I T I O N  ON A CONCRETE PLATFORM J U S T  ABOVE THE F I R E  BED WHEN HE STEPPED I N T O  AN 
O P E N I N G  AND F E L L  I N T O  THE FLAMES. BEFORE OTHER WORKERS COULD H E L P  H I M  OUT O F  T H E  I N C I N E R A T O R ,  90 PERCENT OF H I S  BODY 
HAD THIRD-CEGREE BURNS. DEATH OCCURRED SHORTLY AFTER H I S  A R R I V A L  A T  THE H O S P I T A L .  ( P H S I  

QkQkQ1548 I S  S A N I T A T I O N  WORK THE R I S K I E S T  OF C I T Y  JOBS ( C O L L E C T I O N  ACCIDENT ) 
REFUSE REMOVAL JOURhAL 1(8), P. 14 (AUGUST 1 9 5 8 ) .  A DOCTORAL T H E S I S  I N  P H Y S I C A L  E D U C A T I O N  BY DR. ELENA M. 

D I S A B L I N G  I N J U R I E S  FOR EACH M I L L I O N  MAN-HOURS OF EXPOSURE. LOGGERS WERE T H E  ONLY OCCUPATIONAL GROUP W I T H  A HIGHER 
I N J U R Y  FREQUENCY RATE.  ( PHS 1 

Ql=Q&=Q14% CARE AND P R E V E N T I O N  C!F OCCUPATIONAL BACK-ACHE ( ACCIDENTS SAFETY 1 
REFUSE REMCVAL JOURNAL 2 ( 6 ) ,  P. 16 ( J U N E  1 9 5 9 ) .  ONE OF THE COMMONEST CAUSES OF D I S A B I L I T Y  I l u  S A N I T A T I C N  CREWMEN, 
BACKACHE, I S  D I S C U S S E D  B Y  THE M E D I C A L  O F F I C E R  OF T H E  NEW YORK C I T Y  S A N I T A T I O N  DEPARTMENT. THE CAUSES, SYMPTOMS, TYPES, 
TREATMENT, AND P F E V E N T I O N  O F  T H I S  PREVALENT A I L M E N T  ARE DESCRIBED.  ( P H S )  

S L I E P C E V I C H  AT S P R I K G F I E L D  COLLEGE, S P R I N G F I E L D ,  MASSACHUSETTS, SHOWS T H A T  NEW YORK S A N I T A T I O N  CREWMEN HAD 6 9 . 2  

Q1=Q&=Ql.745 M U N I C I P A L I T Y  WORKS AROUND T H E  CLOCK ( SAFETY T R A I N I N G  C O L L E C T I O N  1 
REFUSE REMOVAL JOURNAL 6 ( 6 ) 9  P. 12 ( J U N E  1963) .  A D E T A I L E D  D E S C R I P T I O N  OF THE J O B  OF REFUSE COLLECTGR I N  T H E  NEW 
YORK C I T Y  BUREAU OF C L E A N I N G  AND COLLECTION.  I N C L U D E S  T R A I N I N G ,  S A L A R I E S ,  WORK SCHEDULES, S C R U T I N Y  BY SUPERVISORS,  T H E  
S E T T L I N G  O F  ACCUSATICNS A G A I N S T  COLLECTORS, HAZARDS I N V O L V E D  I N  T H E  JOB, F R I N G E  B E N E F I T S  ( V A C A T I O N S ,  S I C K  LEAVE,  
P E N S I O N  P L A N )  PROMOTIONS T AND A L T E R N A T I V E  J O B  O P P O R T U N I T I E S .  ( P H S )  

Q15241-lilBftl A C C I D E N T  R A T E  H I G H E S T  FOR TRASH WORKERS ( SAFETY 1 

REFUSE REMCVAL JOURNAL 8 ( 8 ) ,  P. 2 6  ( 1 9 6 5 ) .  I N  A RECENT SURVEY CONDUCTED B Y  THE N A T I O N A L  SAFETY C C U N C I L  AND 
SHEPPARD, P. E. 

AMERICAN P U B L I C  WORKS A S S O C I A T I O N ,  I T  WAS D I S C O V E R E D  T H A T  S A N I T A T I O N  WORKERS H A V E  A HIGHER A C C I D E N T  FREQUENCY R A T I O  
THPN ANY OTHER INDUSTRY.  THERE ARE F I V E  CHARTS COVERING A C C I D E N T  EXPERIENCE,  ACCIDENT FREQUENCY OF C T k E R  I N D U S T R I E S ,  
A C C I D E N T S  BY M U N I C I P A L  DEPARTMENTS, INSURANCE COSTS, A N 0  SAFETY PROGRAMS. 

Ql=QbS.l299 THE PROBLEMS OF I N J U R I E S  AND C U M U L A T I V E  S T R A I N S  I N  THE P U B L I C  C L E A N S I N G  S E R V I C E S  

62ND ANNUAL C@NF OF T h E  I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  PORTSMOUTH AND SOUTHSEA, ( J U N E  14-17, 1 9 6 0 ) .  T H I S  I S  A TWO 
F I N N I E ,  T.  B. + ANDERSON, T .  M. 

PART PAPER COVERING I N V E S T I G A T I O N S  OF P U B L I C  C L E A N S I N G  RELATED I N J U R I E S ,  EXPERIMENTAL I N V E S T I G A T I O N S  ON P R E V E N T A T I V E  
MEASURES, AN0 E C U C A T I O N A L  PRCGRAMS NEEDED T O  PROPEPLY INFORM EMPLOYEES OF THE NECESSARY P R E C A U T I O N S  T O  B E  TAKEN W H I L E  
ON T H E I R  JOBS. 

0 1 - 0 6 - 0 7 0 1 5  AN OCCUPATIONAL H E A L T H  S E R V I C E  I N  A TRANSPORT AND C L E A N S I N G  DEPARTMENT ( S A F E T Y  1 

6 9 T H  ANNUAL CONF OF T H E  I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  BLACKPOOL,  ( J U N E  6 - 9 9  1 9 6 7 1 .  A PAPER R E L A T I h E  SOME OF T H E  
E F F O R T S  MADE W I T H I N  THE T R A N S P O R T A T I O N  AND P U B L I C  C L E A N S I N G  DEPARTMENT TO ANALYSE SOME OF THE HAZARDS AND CAUSES OF 

MARKHAM, J. W -  

ACCIDENTS AND S I C K N E S S  R E L A T E D  TO AN EMPLOYEES JOB, ALONG W I T H  WAYS AND MEANS TO PREVENT SOME O F  THESE I N C I D E N T S .  

i 
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01 07 BULKY WASTES 

rl 

Q.L-07-0056& C O L L E C T I O N  AND D I S P O S A L  O F  O V E R S I Z E D  BURNABLE WASTES ( Q U A N T I T I E S  G R I N D I N G  ) 

P U B L I C  WORKS 9 7 ( 4 ) 9  P. 106 ( A P R I L  1 9 6 6 ) .  O V E R S I Z E D  BURNABLE WASTES ARE COMPRISED OF 
ROGUS, C. A. 

I T E M S  NOT R E A C I L Y  COLLECTED I N  
NORMAL MECHANIZED CGMPACTICN TRUCKS OR D I S P O S E D  OF I N  A CONVENTIONAL I N C I N E R A T O R .  THE ANNUAL I N C R E A S E  I F :  AMOUNT OF 
O V E R S I Z E D  BURNABLE WASTES PRODUCED PER PERSON I S  FROM 2 TO 3 PERCENT. I N  EUROPE, T H E  I N C R E A S E  I S  FROM 1/3-1/2 THAT I N  
THE U.S. T A B L E  C I V I N G  Q U A N T I T I E S  O F  T H E S E  WASTES FOR NEW YORK C I T Y  AND USA I S  PRESENTED. SEPARATE C O L L E C T I O N  I N  
MANUALLY LOADED OPEN-TYPE DUMP TRUCKS I S  COSTLY, U N S I G H T L Y ,  AND U N S A N I T A R Y .  MOST OF T H E  O V E R S I Z E D  WASTES C A N  BE 
HANDLED I N  THE LARGE HOPPERED MECHANICAL CRUSHING TRUCK OF 25-30 CU YD C A P A C I T Y .  ONLY EXTREMELY L A R G E - S I Z E D  LUMBER, 
T I M B E R ,  AND F U R N I T U R E  R E Q U I R E  SEPARATE COLLECTION.  D I S P O S A L  METHODS- ( 1 )  O N - S I T E  BURNING I S  S I M P L E  AND I N E X P E N S I V E ,  
BUT CREATES A F I R E  HAZARD AND A CONSIDERABLE AMOUNT OF A I R  P O L L U T I O N .  ( 2 )  B U R N I N G  A T  SEA I S  D I R E C T  AND ECONOMICAL, 
HOWEVER, A CHANGE I N  W I N D  B R I N G S  SMOKE TO ON-SHORE COMMUNITIES.  ( 3 )  S A L V A G I N G  I S  NOT GENERALLY P R A C T I C A L  BECAUSE O F  
THE H I G H  CCST CF C L E A N I N G  B U I L D I N G  M A T E R I A L S .  REUSE I S  L I M I T E D  TO LUMBER. ( 4 )  L A N D F I L L  I S  L I M I T E D  BY THE N E C E S S I T Y  
OF C R U S H I N G  THE M A T F R I A L  FOR THE F I L L  AND B Y  THE H I G H  COST OF LAND. ( 5 )  I N C I N E R A T I O N -  MOST I N C I N E R A T O R S  HAVE BEEN 
B U I L T  TO HANDLE NORMAL S I Z E D  REFUSE. S P E C I A L  C E N T R A L I Z E D  I N C I N E R A T O R S  COULD BE B U I L T  TO HANDLE O V E R S I Z E D  WASTES FOR A 
LARGE AREA. " H@GGING " REDUCES T H E  S I Z E  OF LARGE REFUSE. I T  I S  NOT COMMON I N  THE U. S.9 BUT I T  H A S  B E E N  SUCCESSFULLY 
T R I E D  I N  EUROPE. SUCH A D E V I C E  I S  DESCRIBED.  COMPOSTING I S  NOT P R A C T I C A L  FOR T H E S E  WASTES. ( U C )  

U L = Q Q Z Q  TODAY'S P R I D E  AND JOY, TOMORROW'S REFUSE PROBLEM ( BULKY-WASTE A U T O M O B I L E S  1 
CR E I S L E F  7 J. 

P U B L I C  WORKS 9 8 ( 1 ) ,  P. 6 5  (JANUARY 1 9 6 7 ) .  I N  THE A R T I C L E  ARE DISCUSSED THE LEGAL PROBLEMS WHICH BESET THE H A N D L I N G  

COMMERCIAL OWNERS CAN D I S P O S E  OF JUNKED CARS. THE B O D I E S  ARE P I L E D  AND THEN BURNED T O  HASTEN T H E  O X I D A T I O N  OF T H E  
YETAL.  T H E N  A BULLDOZEG I S  USED TO CRUSH T H E  CARS TO AN UNRECOGNIZABLE MASS AND TO A F R A C T I O N  OF T H E I R  O R I G I N A L  

OF JUNKED ABANDONED AUTOS. D E L  NORTE COUNTY, C A L I F O R N I A ,  HAS E S T A B L I S H E D  A P U B L I C  D I S P O S A L  S I T E  A T  WHICH P R I V A T E  AND 

VOLUME. THE MESS I S  B U R I E D .  PROBLEMS TO BE SOLVED ARE U N T A N G L I N G  THE LEGAL WEB, AND H A U L I N G  THE CARS TO THE D I S P O S A L  
S I T E .  ( U C )  

QL-07-QQb& NEW YORK C I T Y  - P L A N T  TO ACCEPT B I D S  FOR CONTRACT-REMOVAL OF JUNK C A R S  ( C O L L E C T I O N  B U L K Y - k A S T E  1 
S O L I D  WASTES MANAGEhENT/RRJ,  111 8) , P. 43 ( A U G U S T  1968) A MAJOR PROBLEM I N  NEW YORK C I T Y  I S  T H E  REMOVAL OF 
ABANDONED PUTOMCBILES.  I N  1967 THERE WERE 25,842 CARS TO D I S P O S E  OF. I T  I S  E S T I M A T E D  I T  COST 50 DCLLARS FOR EACH CAR 
REMOVED. UNDER CONTRACT REMOVAL 5000 CARS H A V E  BEEN REMOVED ANC Tt'E C I T Y  HAS R E C E I V E D  ABOUT 13,000 DOLLARS FOR THE 
V E H I C L E S .  

QldI=QQ1&2 AUTCMOBILE D I S P C S A L  A N A T I O N A L  PROBLEM ( BULKY-WASTE C O S T ( D I S P 0 S A L )  SALVAGE( FERROUS)  SALVAGE(N0N-FERROUS)  
1 

U.S. DEPARTMENT C F  THE I N T E R I O R ,  BUREAU OF MINES,  WASHINGTON, D.C., 569 PP. ( 1 9 6 7 ) .  THE P U B L I C A T I C N  I S  A 
COMPREHENSIVE TREATMEhT OF THE E N T I R E  PROBLEM OF T H E  D I S P O S A L  OF JUNKED AUTOMOBILES. I T  PRESENTS CASE S T U D I E S  OF 
FACTORS T b A T  I N F L U E h C E  T H E  ACCUMULATION OF AUTOMOBILE SCRAP. ( U C I  

Q1-91rQQ914 O P E R A T I  CN J U N K L I F T  - A COMMUNITY P U B L I C  WORKS PROGRAM ( BULKY-t4 ASTE S A N I T A R Y - L A N D F I L L  S A L V A G E ( M E T A L 1  1 

P U B L I C  WORKS 9 S I 4 )  , P. 96-98 (1968)  T H E  MUCH ABUSED P R A C T I C E  OF ABANDONING AUTOMOBILES CREATED A PRCBLEM TO T H E  
ANDREWS, J .  6. 

T O U R I S T  O R I E N T E D  C I T Y  OF PORTLAND, MAINE.  AFTER MUCH EFFORT FROM C I T Y  A D M I N I S T R A T I O N  AND C I V I C  GROUPS, THE PROBLEM WAS 
F I N A L L Y  RESOLVEC. W I T H  M I N I M U M  SUPPORT FROM THE C I T Y  P U B L I C  WORKS, NEIGHBORHOOD YOUTH CORPS AND VOLUNTEERS, LEGAL 
R E L E A S E S  FROM THE AUTO CWNERS OR PROPERTY OWNER WERE O B T A I N E D .  AN ABANDONED L A N D F I L L  AREA WAS USED AS A C O L L E C T I O N  

PLANTS.  I N  CONCLUSION I T  MAY B E  A D V I S A B L E  TO MAKE A S I T E  A V A I L A B L E  TO ABANDON AUTOMOBILES AND ALLOW T H E  JUNK DEALERS 
TO ABSORB THE COST FOR REMOVING T H E  AUTOS TO METAL PROCESSING PLANTS.  

Ql-07-01Q12 D I S P O S A L  OF BULK WASTES ( Q U A N T I T Y  1 

P U B L I C  WORKS 9 5 ( 1 0 ) ,  P. 100 (OCTOBER 1964).  I N  NEW YORK C I T Y ,  OVER 600,000 TONS D E M O L I T I O N  AND CONSTRUCTION WASTES 
WERE PRODUCED I N  1963. O F  T H I S  D E B R I S ,  40 PERCENT WAS COMBUSTIBLE.  B U R N I N G - P I T S  WERE USED FOR I N C I N E R A T I N G  T H E  
COMBUSTIBLES.  THE P I T S  WERE CCNSTRUCTED AS FOLLOWS- A BERM OF R E S I D U E  10 TO 1 5  FEET H I G H  WAS SETUP TO FORM A 

AREA, WHERE OVER 1 , C C O  A U T O M O B I L E S  WERE COLLECTED. THEN THEY WERE COMPACTED AND TRANSPORTED TO M E T A L  PROCESSING 

L U C I A ,  F. J. 

HORSESHOE-SHAPEC ENCLaSURE 350 F T  B Y  350 FT.  A D I V I D I N G  BERM ERECTED I N  THE CENTER FORMED TWO SEPARATE P I T S  W I T H  A 
COMMON ENTRANCE. WASTE LUMBER I S  DUMPED I N  ONE P I T  I N  A S E R I E S  O F  CONSECUTIVE P I L E S ,  3 0  TO 50  CU YD PER P I L E .  T E N  
P I L E S  WERE BROUGHT I N  PER 8-HR S H I F T .  W H I L E  ONE I S  BURNING, T H E  OTHER I S  FORMED. F I R E  I S  KEPT UNDER CONTROL B Y  
BULLDOZER AND FLUSHER. DATA P E R T A I N I N G  TO THE YEAR 1964- THE F E E S  FOR U S I N G  THE D I S P O S A L  S I T E  WERE $2.00 PER TRUCKLOAD 
OF 10,000 L B  OR L E S S  GROSS WEIGHT, $5.00 PER TRUCKLOAD OVER 101000 L B  GROSS WEIGHT, AND $lO.CO PER TRACTOR-TRAILER 
LOAD. OVER 25,OCC ABANDONED V E H I C L E S  WERE COLLECTED.  THE WEIGHT OF T H E  BULKY 'REFUSE ( F U R N I T U R E ,  BABY CARRIAGES,  
STOVES, ETC.) WAS l l O , C ) O @  TONS. OVER 500,000 C H R I S T M A S  TREES WEPE DISCARDED.  P I E R  AND D E M O L I T I O N  C E B R I S  ARE BARGED TO 
SEA AND BURNED. B U P N I N G  R E Q U I R E S  36 HOURS. T H E  COST PER T R I P  RANGES FROM $1,300 TO $1,800.  ( U C )  

Ql-07-0lQ35 OPERATION CLEANUP Y I E L D S  4,700 TONS OF WASTE ( BULKY-WASTE ) 
PHELPZ,  J. G. 

P U B L I C  WORKS 9 2 ( 1 1 ) ,  P. 99 (NOVEMBER 1961).  AN ACCOUNT OF THE O R G A N I Z A T I O N  OF AND D I S P O S A L  METHODS USED I N  A 

REGULAR WEEKLY FEFUSE C O L L E C T I O N  AND SERVED AS BOTH A S A N I T A R Y  AND F I R E  P R E V E N T I O N  MEASURE. ( P H S )  

Ql=QkQlZ&& C O L L E C T I O N  AND P R E P A R A T I O N  OF B U L K Y  REFUSE ( TEPEE BULKY-WASTE C H A R A C T E R I S T I C S  COMPOSTING I N C I N E R A T I O N  

RECENT M I A M I ,  F L O R I C A ,  CLEANUP CAMPAIGN. T H E  S P E C I A L  C O L L E C T I O N ,  N E T T I N G  4,714 TONS OF REFUSE, WAS COMBINED W I T H  T H E  

S A N I T A R Y - L A N D F I L L  1 
JAEGER, B e  

SAMMLUNG UND A U F B E R E I T U h G  VON SPERRMUELL, A U F B E R E I T U N G S - T E C H N I K  5 ( 3 )  P. 99-103 (MARCH 1964)  S P E C I A L  V E H I C L E S  FOR 
C O L L E C T I O N  OF B U L K Y  M A T E R I A L  FEATURE LARGE VOLUME CONTAINERS,  L A P G E  F E E D I N G  OPENINGS AND I N S T A L L A T I O N S  FOR 
P U L V E R I Z A T I O N  O F  E S P E C I A L L Y  B U L K Y  REFUSE. VOLUMETRIC WEIGHT OF BULKY REFUSE CAN BE I N C R E A S E D  FROM 0.1 TON/CUBIC METER 
AND L E S S  T O  0.3 TON/CU-M. P U L V E R I Z E D  BULKY REFUSE CAN B E  COMPOSTED TOGETHER W I T H  DOMESTIC REFUSE AND SEWAGE SLUDGE ONLY 
I N  E X C E P T I O N A L  CASES. P S  RULE, BULKY REFUSE SHOULD BE BURNT FOR WHICH NUMEROUS FURNACE D E S I G N S  ARE A V A I L A B L E .  
MACHINES ARE A V A I L A B L E  FOR H A N D L I N G  O F  EXTREMELY B U L K Y  REFUSE. ( E 1 1  

Q l - 0 7 - 0 W  BULKY REFUSE 

P U B L I C  C L E A N I S I N G  5 5 ( 1 0 ) ,  P. 599-301 (1965) .  B U L K Y  TYPE M A T E R I A L  PRESENTS A R E A L  PROBLEM T O  T H E  WASTE COLLECTORS 
AND D I S P O S A L S  OPERATOFS. S I N C E  THEY C O N T R I B U T E  SUCH A PROBLEM A S I D E  FROM REGULAR HOUSEHOLD REFUSE MANY COLLECTORS 
CHARGE A D I F F E R E N T  F A T E  FOR C O L L E C T I O N  AND D I S P O S A L .  SOME OF THE MOST TROUBLESOME REFUSE I S  CARDBOARG CARTONS, 
D I S C A R D E D  FURNITURE,  D E M O L I T I O N  RUBBLE, AND GARDEN REFUSE. 

CROWTHER, G. 

Ql=QI=a9Q-? NEED MEASURES TO A I D  ABANDONED CAR SALVAGE ( BULKY-WASTE LAW ) 
STORY, k .  S. 

REFUSE REMOVAL JOURNAL 8 ( 1 1 ) ,  P. 20 ( 1 9 6 5 ) .  ABANDONED JUNK AUTOS, WHICH P R E V I O U S L Y  WERE ALLOWED T C  STAND I D L E  FOR 
9C DAYS, MUST NOW BE MOVED AFTER 1 5  DAYS,  ACCORDING TO AN ORDINANCE RECENTLY P A S S E D  I N  E L Y R I A ,  OHIO.  
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D 1 - 0 7 - 0 1 e h Q  GRAhT GF T H R E E  C I L L I C N  DOLLARS TO PUT U P  SCREENS AROUND AUTO YARDS ( BULKY-WASTE 
REFUSE REMOVAL JOURhAL 9 ( l ) r  P. 1 6  ( J A N U A R Y  1 9 6 6 ) .  ONE OF T H E  PRIMARY A I M S  OF P R E S I D E N T  JOHNSONS HIGHWAY 
B E A U T I F I C A T I O N  PROGPAM I S  TO REMOVE OR SCREEN OFF SCRAPYARDS AND AUTOMOBILE GRAVEYARDS T H A T  ARE V I S I B L E  FROM MAJOR U. 
S. AND STATE ROADS. UNDER T H E  RECENTLY PASSED HIGHWAY B E A U T I F I C A T I O N  ACT, $3 M I L L I O N  HAS BEEN ALLOCATED TO T H I S  TASK. 
T H E  MONEY W I L L  BE USEE ALONG THE 41,@0@ M I L E S  OF I N T E R S T A T E  AND OTHER FEDERAL F I N A N C E D  HIGHWAYS. 

QkQkQ2Q.U ABANDONED V E H I C L E S  - T H E  GREATER LONDON C O U N C I L  SCHEME ( BULKY-WASTE 1 

7 0 T H  ANNUAL CONF OF T H E  I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  BRIGHTON,  ( J U N E  11-14, 1 9 6 8 ) .  A PAPER R E V I E W I N G  T H E  

F I G U R E S  FOR REMOVING ABANDONED V E H I C L E S  PER TON. A D E S C R I P T I O N  OF A PROCESSING PLANT FOR RECOVERY O F  SCRAP METAL FROM 
V E H I C L E S  AS WELL AS FROM ABANCONED A P P L I A N C E S  IS G I V E N .  

SHULTS, F.  

PROBLEMS AND HAZARDS OF ABAhDONED V E H I C L E S  AND L E G I S L A T I O N  D E A L I N G  W I T H  ABANDONED V E H I C L E S .  THERE ARE SOME COST 

Ql=QI=Q2139 P P C H I B I T  AEANDCNED V E H I C L E S  I N  YARDS ( LAW BULKY-WASTE 
REFUSE REMOVAL JOURNAL ? ( 2 ) ,  P. 1 2  (FEBRUARY 1 9 6 6 ) .  THE N A T I O N A L  A S S O C I A T I O N  OF R E A L  E S T A T E  BOARDS ARE ENCOURAGING 
LOCAL GOVERNMENTS TO ENACT S T P I C T  ORDINANCES T O  P R O H I B I T  T H E  P A R K I N G  OF JUNKED AUTOMOBILES I N  YARDS, D R I V E S ,  AND 
STREETS.  DUE TO A LACK OF D I S P O S A L  S I T E S  FOR AUTOS THESE ORDINANCES ARE USUALLY OVERLOOKED. ABOUT S I X  M I L L I O N  AUTOS 
ARE SCRAPPED E A C h  YEAR T O  MEET T H E  NEED OF METAL I N  THE STEEL INDUSTRY.  

01 08 'TOXIC WASTES 

91=QB=Q1239 D I S P O S A L  O f  T O X I C  S O L I D  WASTES 
P U B L I C  C L E A N S I N G  5 6 ( 4 ) ,  P. 1 5 0  ( 1 9 6 6 ) .  THE COMMITTEE ON THE D I S P O S A L  OF T O X I C  S O L I D  WASTES WHICH WAS SET UP BY THE 
M I N I S T E R  OF HOUSING AND LOCAL GOVERNMENT I N  OCTOBER, 1 9 6 4 ,  HAS ASKED FOR FORMAL WRITTEN E V I D E N C E  FRCM I N T E R E S T E D  
O R G A N I Z A T I O N S  AND I N D I V I D U A L S .  I T  I S  HOPED T H A T  E V I D E N C E  W I L L  BE S U B M I T T E D  BEFORE T H E  END OF A P R I L ,  1 9 6 6 .  THE 
COMMITTEE'S TERMS O F  REFERENCE ARE - " TO CONSIDER PRESENT METHODS OF D I S P O S A L  O F  S O L I D  AND T O X I C  WASTES FROM T H E  
C H E M I C A L  AND A L L I E D  I N D U S T R I E S ,  TO E X A M I N E  SUGGESTIONS FOR IMPROVEMENT, AND TO A D V I S E  WHAT, I F  ANY, CHANGES ARE D E S I R E D  
I N  CURRENT P R A C T I C E ,  I N  THE F A C I L I T I E S  A V A I L A B L E ,  FOR D I S P O S A L ,  AND I N  CONTROL ARRANGEMENTS, I N  ORDER TO ENSURE T H A T  
SUCH WASTES ARE D I S P O S E D  OF S A F E L Y  AND WITHOUT R I S K  OF P O L L U T I N G  WATER S U P P L I E S  AND RIVERS."  

Q.l.zQ&QZQQB PRCGRESS I N  D I S P O S A L  OF S O L I D  R A D I O A C T I V E  WASTES ( TOXIC-WASTE 1 

6 9 T H  ANNUPL CONF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  BLACKPOOL, ( J U N E  6-91 1 9 6 7 ) .  T H I S  PAPER O U T L I N E S  THE 
DEVELOPMENTS WHICH h A V E  TAKEN PLACE S I N C E  A PAPER WAS PRESENTED T O  THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G  I N  1 9 5 9 .  T O P I C S  
COVERED ARE R A C I C L O G I C A L  SAFETY C R I T E R I A ,  R A D I O A C T I V E  WASTE D I S P O S A L ,  USES OF R A D I O A C T I V E  M A T E R I A L S ,  H A N D L I N G  O F  
R A D I O A C T I V E  M A T E R I A L S ,  AND LAWS GOVERNING T H E  USE AND D I S P O S A L  OF THESE M A T E R I A L S .  

Q.lzQ.B=QZfl16 T H E  D I S P O S A L  O F  R A D I O A C T I V E  S O L I D  WASTES ( TOXIC-WASTE 

6 l S T  ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  BRIGHTON,  ( J U N E  9-12, 1 9 5 9 1 .  W I T H  T H E  I N C R E A S E D  USE OF 

AMOUNTS. I T  I S  hECESSARY TC LCCK AT PRESENT D I S P O S A L  METHODS AND NEW METHODS REQUIRED FOR C E R T A I N  ISOTOPES.  

B A I N E S ,  N. D. 

KENNY, A. W. 

NUCLEAR ENERGY AND T H E  U S E  OF R A D I O N U C L I D E S  I N  RESEARCH, INDUSTRY,  AND M E D I C I N E ,  WASTES ARE GENERATED I N  I N C R E A S E D  

01 09 AGRICULTURAL WASTES 

01 - 3 9 - @ 1 1 2 1  AGP I C U L T U h A L  S O L I D  WASTES ( Q U A N T I T Y  COMPOS1 T I O N  1 
T A I G A N I D E S ,  E. P. 

PPOC O F  T H E  N A T I C N A L  CONF ON S O L I D  WASTE RESEARCH, AM P U B L I C  WORKS ASSOC, CHICAGO, I L L I N O I S ,  P. 3 9 - 5 0  (DECEMBER 
1 9 6 3  1 .  THE PR@EILEMS A S S O C I A T E D  W I T H  FARM WASTE HANDLING,  TREATMENT AND D I S P O S A L  HAVE BEEN COMPCUNDED W I T H  T H E  
PECENT TREND I N  C O N F I N E M E N T  HOUSING.  U N I T S  W I T H  P O P U L A T I O N  E Q U I V A L E N T S  OF l C ~ @ O @  TO 209000 ARE ALREADY I N  E X I S T E N C E ,  
AND T H E I R  NUMBER I S  S T E A D I L Y  I N C P E A S I N G .  FURTHERMORE, THE LACK O F  E N G I N E E R I N G  I N F O R M A T I O N  ON MANURE D I S P O S A L ,  T H E  
ENCROACHMENT OF URBAN AREAS T O  P R E V I O U S L Y  RURAL REGIONS,  THE S C A R C I T Y  OF LAND FOR D I S P O S A L  AND THE C H A R A C T E R I S T I C S  OF 
THE MANURES THEMSELVES C O M P L I C A T E  THE PROBLEM OF AGRICULTURAL WASTE MANAGEMENT. ALTHOUGH MANURE D I S P O S A L  I S  PERHAPS 
T H E  NUMBEP ONE PROBLFM I N  L I V E S T O C K  PRODUCTION, THERE ARE F I V E  OTHER D I S T I N C T  SOURCES OF A G R I C U L T U R A L  WASTES WHOSE 
H A N D L I N G  AND D I S P O S A L  C A N  BE J U S T  AS P 9 0 B L E M A T I C .  THESE I N C L U D E  HUMAN WASTES FROM THE RURAL P O P U L A T I O N ,  CROP R E S I D U E S ,  
WASTES FROM RURAL I N D U S T R I E S ,  A G R I C U L T U R A L  C H E M I C A L  R E S I D U E S  AND D I S P O S A L  OF 30 M I L L I O N  DEAD B I R D S  FROM POULTRY 
PPODUCTION U N I T S .  T H E  P H Y S I C A L  AND CHEMICAL P R O P E R T I E S  OF THE FARM MANURES WERE REVIEWED AND G U I D E  VALUES FOR T H E  
MAJOR PROPEP.TIES WERE PPESENTED. AN A N A L Y S I S  OF T H E  PRESENT METHODS OF MANURE D I S P O S A L  SHOWED THAT NO R E A L L Y  
S A T I S F A C T O R Y  METHOD OF FARM WASTE D I S P O S A L  H A S  BEEN ADVANCED. T H E  FARMER I S  W I L L I N G ,  MORE THAN H E  GENERALLY ACCEPTED, 
TO ADOPT NEW I D E A S  T O  COMBAT THE WASTE D I S P O S A L  PROBLEM. HOWEVER, NEW I D E A S  ARE SLOW I N  COMING FROM THE ENGINEERS AND 
S C I E N T I S T S  I N  THE F I E L D .  

Dl-C9-@1=3 WASTE PROBLEMS O F  AGRICULTURE AND FORESTRY ( Q U A N T I T Y  1 
ENVIRONMENTAL SCIENCE TECH 2 ( 7 )  T P. 4 9 8 - 5 0 3  ( J U L Y  1 9 6 8  1 .  THJS-_ART-IC_LE- IS A SUMMARY OF A R E C E N T  DEPARTMENT OF 
AGRICULTURE REPORT ON SOLID AND LIQUID W A S T E  DISPOSAL PROBGMS IN AGRICULTURE. THE REPORT, ' 8  W P S T E S  IN RELATION T O  
4 G R I C U L T U R E  AND FORESTRY, " SURVEYS 10  MAJOR CONTAMINANTS O F  A I R ,  WATER, AND L A N D  S O I L  PRODUCED B Y  AGRICULTURE AND 
FOPESTRY, AND HOW T h E  C O N T A M I N 4 N T S  AFFECT THE TWO I N D U S T R I E S  I N  TURN. I N  A D D I T I O N  TO A N I M A L  WASTES, OTHER ORGANIC 
WASTES--SUCH AS FOREST, CROP, ANC PROCESSING RESIDUES--APE ALSO PRODUCED AS BYPRODUCTS OF THE, TWO I N D U S T R I E S .  THESE 
SUBSTANCES, C A R R I E D  I N  WATER, I N C U R  A H I G H  B I O C H E M I C A L  OXYGEN DEMAND. DRY ON LAND, THEY CAN BURN, PRODUCE ODORS, OR 
ATTRACT F L I E S  AND VERMIN.  

41-09-01173 TWC B I L L I O N  TONS OF - WHAT ( ANIMAL-WASTE Q U A N T I T Y  
EBY, H e  J. 

COMPOST S C I E N C E  7 ( 2  1 ,  P. 7 - l @  9 (PUTUMN 1 9 6 6 )  

Ql=QIZTS=Cl221 PROCESSING A G R I C U L T U R A L  WASTES ( FEEDLOT-PROBLEM COMPOSTING D I G E S T I O N  LAGOONS F I E L D - T R A S H  
WAST E-MANAGE M ENT 1 
HART,  S .  A .  

PROC O F  T H E  N A T I C N A L  CONF ON S O L I D  WASTE RESEARCH? AM P U B L I C  WORKS ASSOC, CHICAGO, I L L I N O I S ,  P. 168-174 (DECEMBER 
1 9 6 3 ) .  AGRICULTURAL WASTES - BOTH MANURES AND F I E L D  TRASH - ARE NOT WASTES SEPARATE FROM THE R E S T  OF S O C I E T Y ' S  
DISCARDS.  AGRICULTURE I T S E L F  I S  A SEGMENT O F  OUR WHOLE S O C I E T Y ,  J U S T  AS ARE M U N I C I P A L I T I E S  AND I S  I N D L S T R Y .  NONE 
E X I S T S  ALONE, NOR SHOULD T H E  MANAGEMENT OF ANY ONE OF THE WASTES BE CONSIDERED UNRELATED TO T H E  OTHERS. AS OUR 
P O P U L A T I O N  E X P L C S I O h  CONTINUES,  I T  W I L L  CREATE PRESSURES I N  WHICH ORGANIC S O L I D  WASTES, I N C L U D I N G  THCSE FROM 
A G R I C U L T U R E ?  W I L L  HAVE P N  IMPORTANT ROLE. AS THE P O P U L A T I O N  INCREASES,  OUR L E V E L  OF S A N I T A T I O N  MUST BE M A I N T A I N E D  AND 
IMPROVED S O  T H A T  MAN MAY L I V E  S A T I S F A C T O R I L Y  I N  CLOSER R E L A T I O N S H I P  WITH H I S  FELLOW MAN. T H E  L A N D  AREA PRODUCING FOOD 
FOR THE R I S I N G  P O P U L A T I O N  WILL R E M A I N  R E L A T I V E L Y  CONSTANT. THERE WILL THUS B E  GREATER O P P O R T U N I T Y  AND NEED TO USE 
PROCESSED OPGANIC l rASTES TO A I D  I N  PRODUCING MORE FOOD FROM T H E  L I M I T I N G  LAND. THERE IS L I T T L E  Q U E S T I O N  BUT THAT THE 
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MAJOR S I N K  OR REPOSITORY FOR MUCH O F  OUR PROCESSED S O L I D  ORGANIC WASTES W I L L  B E  UPON A G R I C U L T U R A L  LANDS. ON T H E  O T H t R  
HAND, THE FARMEP CAN USE THESE ORGANIC M A T E R I A L S  ONLY AS THEY B E N E F I T  H I M  AND INCREASE H I S  Y I E L D S  AND P R O F I T S .  
RESEARCH I S  NEEDED TO A N T I C I P A T E  T H I S  ERA OF MORE COMPLETE U T I L I Z A T I O N  OF O R G A N I C  MATTER. WE N E E D  TO DEVELOP 
TECHNIQUES AND FROCESSES T H A T  W I L L  ENABLE US TO COMBINE AND CONSERVE S O L I D  WASTES FROM A L L  OF S O C I E T Y  TO U T I L I Z E  THEM 
ECONOMICALLY FOR OUR G R E A T E S T  B E N E F I T .  

U=Q=aQ RURAL WASTES AND A G R I C U L T U R A L  E N G I N E E R I N G  
HART,  S. A .  + SCHLEUSENER, P. E. 

A G R I C  ENGR 44(1), P. 142-143 (MARCH 19631, PROBLEMS I N  H A N D L I N G ,  T R E A T I N G ,  AND D I S P O S I N G  O F  RURAL WASTES, 
E N G I N E E R I N G  PROBLEMS I N  AREAS OF CROP R E S I D U E  D I S P O S A L  AND L I V E S T O C K  MANURE MANAGEMENT. ( E 1 1  

Q1-09-Q131B RESEARCH NEEDS I N  RURAL WASTE U T I L I Z A T I C N  ( AGRICULTURAL WASTE 1 
SCHLEUSENER, P. E. 

A G R I C  ENGR 45(9), P. 492-495 (SEPTEMBER 1964). RESEARCH PROBLEMS I N  D I S P O S A L  AND U T I L I Z A T I C N  O F  RURPL WASTES ARE 
D I S C U S S E D  AND CHALLENGE PRESENTED T O  A G R I C U L T U R A L  ENGINEERS T O  T A K E  L E A 0  I N  F I N D I N G  SOLUTIONS,  AREAS O F  RESEARCH ARE 
SUGGESTED. ( E 1 1  

Ql=Q9=01953 A STUCY OF F I E L C  BURNING UNDER V A R Y I N G  ENVIRONMENTAL C O N D I T I O N S  

PAPER - 5 9 T H  AhNUAL MEETING,  A I R  P O L L U T I O N  CONTROL A S S O C I A T I O N ,  SAN FRANCISCO,  C A L I F O R N I A ,  ( J U N E  19661 A F I E L D  
STUDY ON GRASS F I E L D  B U R N I N G  WAS CONDUCTED I N  THE W I L L A M E T T E  V A L L E Y  O F  OREGON D U R I N G  THE SUMMER OF 1965. APPROXIMATELY 

PROBLEMS. THE R E L A T I O N S H I P  BETWEEN C E P T A I N  V A R I A B L E S  WERE COMPUTED BOTH BY COMPUTING A M A T R I X  OF C O R R E L A T I O N  

MELAND, B. R e  + BOUBEL, R. W. 

23C,OOO ACRES OF GRASS F I E L D S  ARE BURNED I N  T H E  V A L L E Y  D U R I N G  AUGL'ST AND SEPTEMBER, R E S U L T I N G  I N  S E R I O U S  A I R  P O L L U T I O N  

C O E F F I C I E N T S  AND B Y  S T E P W I S E  L I N E A R  REGRESSIONS. THE INDEPENDENT ENVIRONMENTAL V A R I A B L E S  WERE FROM T I M E  OF HARVEST T O  
T I M E  OF BURNING, T I M E  OF DAY, A I R  TEMPERATURE, R E L A T I V E  H U M I D I T Y ,  S O I L  AND STRAW MOISTURE, WIND SPEED AND D I R E C T I O N ,  
AND FUEL D E N S I T Y .  DEPENDENT V A R I A B L E S  WHICH WERE MEASURED WERE P A R T I C U L A T E  E M I S S I O N  AND S I Z E  D I S T R I B U T I C N ,  COMBUSTION 
TEMPERATURE, BURN RATE, AMOUNT O F  ASH, PERCENT OF ORGANICS I N  THE P A R T I C U L A T E S ,  AND SMOKE APPEARANCE. SUSPENDED 
P A R T I C U L A T E S  CCRRELATED S I G N I F I C A N T L Y  W I T H  PERCENT ORGANICS I N  COMMON ( A N N U A L )  RYEGRASS. OTHER V A R I A B L E S  D I D  NOT 
CORRELATE S I G N I F I C A N T L Y .  ( U C )  

01-09=Q2118 A N A T I O N A L  PROGRAM O F  RESEARCH FOR ENVIRONMENTAL Q U A L I T Y  - P O L L U T I O N  I N  RELAT'ICN T O  AGRICULTURE AND 
FORESTPY 

J O I N T  TASK FORCE OF THE U.S. DEPARTMENT OF AGRICULTURE AND THE S T A T E  U N I V E R S I T I E S  AND L A N D  GRANT COLLEGES, (SEPTEMBER 
lo68 1 .  T H I S  REPCRT PRESENTS A PROPOSED '* P O L L U T I O N  RESEARCH PROGRAM " 9  FOR AGRICULTURAL AND FORESTRY RESEARCH. I T  
I S  CONCERNED W I T H  PPOeLEMS A R I S I N G  FROM A L L  POLLUTANTS E F F E C T I N G  FARMS, FORESTS, AND RURAL AREAS. I T  I S  ALSO CONCERNED 
W I T H  POLLUTANTS T H A T  E F F E C T  THE ENVIRONMENT, SUCH A S  THOSE A R I S I N G  FROM THE PROCESSING O F  FARM AND FOREST PRODUCTS. 

01 10 INDUSTRIAL WASTES 

Q 1 r 1 Q = C l l a  I N D U S T R I A L  S O L I D  WASTFS - T H E  PROBLEMS OF T H E  FOOD INDUSTRY ( S A N I T A R Y - L A N D F I L L  OCEAN-DI  SPCSAL COMPOSTING 
1 
MERCER, W. P. 

PROC OF THE N A T I O N A L  CONF ON S O L I 0  WASTE QESEARCH, AM P U B L I C  WORKS ASSOC., CHICAGO, I L L I N O I S ,  P. 51-58 (DECEMBER 

D I S P O S A L  OR U T I L I Z A T I O N  OF THE WASTES ACCUMULATED I N  T H E  GROWING, HARVESTING,  AND PROCESSING OF F R U I T S  AND VEGETABLES. 
I T  I S  AN ALARMING FACT T H A T  I F  OPEN DUMPING OR L A N D - F I L L  D I S P O S A L  WERE SUDDENLY, CATEGORICALLY P R O H I B I T E D ,  NO 
A L T E R N A T I V E  METI-ODS H A V I N G  E S T A B L I S H E D  R E L I A B I L I T Y  AND F E A S I B I L I T Y  ARE A V A I L A B L E .  

1963 1 AN URGENT N E E D  EXISTS FOR AESTHETICALL+-ACCEPTABLE RAPID, R E L I A B L E ,  AND ECONOMICALLY-FEASIBLE METHODS FOR 

QldQ&l1U N E h  H I G h - S T R E N G T H  S T E E L  A I D S  S L A G - H A U L I N G  F I R M  I I N D U S T R I A L - W A S T E  1 
REFUSE REMOVAL JOURNAL 3(6), P. 16 ( J U N E  1960). LOAD BOXES MADE OF A NEW HIGH-STRENGTH, H I G H L Y  ABRASION-RES I S T A N T  
S T E E L  HAVE I N C R E A S E D  LOAD BOX L I F E  T O  F I V E  YEARS, REDUCE0 MAINTENANCE COSTS 50 PERCENT AND ANNUAL S T E E L  TONNAGE 
REQUIREMENTS 30 PERCENT, AND HAVE PROVIDED LARGE OVERALL S A V I N G S  I N  O P E R A T I O N A L  COSTS FOR A D E T R O I T ,  M I C H I G A N ,  
S L A G - H A U L I N G  F I R M .  ( P H S )  

Qls r lQ=O1921  I N D L S T R I A L  k A S T E  REMCVAL C O L L E C T I O N  S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  1 
P U B L I C  C L E A N S I N G  54(2), P. 715 (1964). THE PROBLEM OF WASTE C O L L E C T I O N  A N 0  STORAGE I S  A COMPLEX ONE, MADE A L L  T H E  
MORE SO W I T H  THE AVALANCHE O F  DEVELOPMENT OF L I G H T  INDUSTRY W I T H  I T S  V A R I E D  Q U A N T I T I E S  OF E V E N  MORE V A R I E D  WASTE 
A R I S I N G  FROM THE PRCCESSES INVOLVED.  THERE I S  NO STATUTORY O B L I G A T I O N  UPON A M U N I C I P A L  AUTHORITY TO MAKE P R O V I S I O N  FOR 
E I T H E R  C O L L E C T I O N  OF D I S P O S A L  O F  T H I S  T Y P E  O F  M A T E R I A L  A N 0  ALTHOUGH THE NUMBER OF A U T H O R I T I E S  WHICH I N  TI-E PAST HAVE 

TO CURB T H E I R  A C T I V I T I E S  I N  T H I S  D I R E C T I O N .  THERE I S  OFTEN F E L T  TO BE A MORAL O B L I G A T I O N  I N V O L V E D  BUT THE O V E R R I D I N G  
C O N S I D E R A T I O N  OF F I N D I N G  D I S P O S A L  S I T E S  W I T H I N  AN ECONOMIC T R A V E L I N G  D I S T A N C E  I S  BECOMING AN I N S U P E R A B L E  PROBLEM. 

DONE SO I S  COMMENDABLY H I G H ,  T H E  D I F F I C U L T I E S  O F  I N S U R I N G  ECONOMIC D I S P O S A L  S I T E S  I S  C A U S I N G  MANY O F  THESE A U T H O R I T I E S  

QMkQ2914 THE STORAGE, COLLECTION,  AND D I S P O S A L  OF TRADE AND I N C U S T R I A L  REFUSE 

63RD ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  ABERDEEN, ( J U N E  6-91 19611. THE P U B L I C  I N  GENERAL, WHICH 

S E R V I C E  OF C O L L E C T I C N  AND D I S P O S A L  BE P R O V I D E D  BY THE LOCAL AUTHORITY,  THE F I N A N C E  FOR WHICH WOULD BE PRCVIDED BY THE 
GENERAL R A T E  FUND. 

LAWRENCE, Re J 

I N C L U D E S  OWNERS C.F BUSIFuESS P R E M I S E S  AND F A C T O R I E S  ARE DEMANDING I N  EVER I N C R E A S I N G  NUMBERS T H A T  A COMPREHENSIVE 

UAQ=QZC82 I N D U S T R I A L  S O L I D  WASTE PRODUCTION AND D I S P O S A L  I N  C A L I F O R N I A  ( Q U A N T I T I E S  

C A L I F O R N I A  VECTOR VIEWS 16(5) , P. 35-56 (MAY 1969). A SUMMARY OF T H E  C A L I F O R N I A  DEPARTMENT O F  P U B L I C  H E A L T H  DATA 
ON I N D U S T R I A L  S O L I D  HASTES I S  PRESENTED. THESE DATA WERE DEVELOPED AS A P O R T I O N  OF T H E  C A L I F O R N I A  S O L I D  WASTE P L A N N I N G  
STUDY. I N C L U D E D  I S  A C L A S S I F I C A T I O N  SYSTEM FOR I N D U S T R I A L  S O L I D  WASTES AND DATA ON THE PRODUCTION AND D I S P O S A L  OF 
THESE WASTES I N  C A L I F O R N I A .  I N D U S T R I A L  S O L I D  WASTE PRODUCTION PRESENTLY I N C L U D E S  AN E S T I M A T E D  2.1 M I L L I O N  TONS OF FOOD 

COP NE L I  US , J 

PROCESSING WASTES, 8.C M I L L I O N  TCNS OF LUMBER PROCESSING WASTES, 0.5 M I L L I O N  TONS OF C H E M I C A L  AND PETRCLEUM PROCESSING 
WASTES, A N 0  3.1 M I L L I O N  TONS OF MANUFACTURING WASTES. BY THE YEAR 2000, I T  I S  PROJECTED THAT THERE W I L L  B E  A MAJOR 
REOUCTI@N I N  LUMBER PROCESSING WASTES TO L E S S  THAN ONE M I L L I O N  TONS PER YEAR. HOWEVER, T H E  T O T P L  PRODUCTION OF 
I N D U S T R I A L  S O L I D  WASTES IS PROJECTED TO I N C R E A S E  TO 15 M I L L I O N  TONS PER YEAR BECAUSE OF MAJOR I N C R E A S E S  I N  T H E  
Q U A N T I T I E S  OF FOOD PROCESSING WASTES AND YANUFACTURING WASTES PRODUCED. I T  I S  CONCLUDED THAT T H E  PRESENT METHODS O F  
D I S P O S I N G  OF I N D U S T R I A L  S O L I D  WASTES I N  C A L I F O R N I A  ARE C A U S I N G  H E A L T H  HAZARDS AND I M P A I R M E N T  O F  T H E  S T A T E ' S  A I R ,  WATER, 
AND LAND. THE F I N A L  C O N C L U S I O N  I S  T H A T  A COOPERATIVE I N D U S T R I A L  GOVERNMENTAL PROGRAM I S  NEEDED TO COPE WITH THESE 
PROBLEMS. ( A U T h )  
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01 11 DEMOLITION WASTES 

Q M l = U J I l P  ' D E M O L I T I O N  REFUSE'  WAS PROBLEM P R O P U K T ~ U N S  ( T E P E E  BULRL ASTE 1 
REFUSE REMOVAL JOURNAL 2 ( 2 ) ,  P. 7 (FEBRUARY 1 9 5 9 ) .  THE PROBLEM OF D I S P O S A L  OF D E M O L I T I O N  T I M B E R  AND D E B R I S ,  WHICH 
I S  ASSUMING LARGE D I M E N S I O N S  W I T H  T H E  I N C R E A S I N G  NUMBER OF LARGE-SCALE D E M O L I T I O N  PROGRAMS I N  T H I S  CGUNTRY, I S  
DISCUSSED.  P O S S I B L E  S O L U T I C N S  ARE DESCRIBED. ( P H S  1 

Ql-JJ.=U&a T H E  USE OF R U B B I S H  FROM C I T Y  R U I N S  FOR L I M E  F E R T I L I Z A T I O N  ( O E M O L I T I C N  

Z PFLANSENERNAEhR OUENGUNG U BODENK 4 2 ,  P. 2 0 - 3 0  ( 1 9 4 8 1 .  THE A S S E R T I O N  T H A T  R U B B I S H  FROM R U I N S  OF C I T I E S  HAS A 
MORE FAVORABLE EFFECT ON PLANTS THAN COM. '4ARL COULD NOT B E  CONFIRMED. THE ONLY I N S T A N C E S  OF A MORE F A V O R E " L E  EFFECT O F  

CAUSED SOME DAMAGE. ( C A I  

EHRENBEPG, P. + BUCHNER, A. 

THE RUBBLE WERE W I T H  C E P T A I h  L I M E - S E N S I T I V E  P L A N T S  SUCH AS CLOVER OR PASTURAGE WHERE THE F I N E  D I V I S I O N  OF i l E  MARL 

01 12 OTHER GENERAL ARTICLES 

Qld2rMhl.h WHERE W I L L  h E  PUT A L L  T H A T  GARBAGE ( PACKAGING S A N I T A R Y - L A N D F I L L  REL A T I O N (  LAND Z S T ( C P E R P T I N G 1  
COMPGSTING ) 
ALEXANCER, T.  

FORTUNE (lo), P. 145 (OCTOBER 1 9 6 7 ) .  THE A R T I C L E  C O N T A I N S  P I C T U R E S  O F  AN U N S I G H T L Y  DUMP ONLY FOUR M I L E S  FROM 
DOWNTOWN WASHINGTON, D.C., AS WELL AS O F  A B E A U T I F U L  CANYON I N  L O S  ANGELES R E C L A I M E D  6'  I N D F I L L .  AMONG T H E  I T E M S  
I N C L U D E D  I N  THE A R T I C L E ,  ARE THE FOLLOWING - NEW-YORK ANNUALLY USES 1 5 0  ACRES OF THE S L - . t l E R N  END O F  S T A T E N  I S L A N D  FOR 
REFUSE D I S P O S A L ,  I.€., D I S P O S A L  OF R E S I D U E  FROM I N C I N E R A T O R S .  I T  COSTS ABOUT $ 3 0 / T O N  T O  COLLECT, TRANSPORT, A N 0  
D I S P O S E  OF NEW YORK'S P € F U S E .  ( 3  T I M E S  THE COST OF A TON OF WEST V I R G I N I A  COAL, M I N E 0  A N 0  D E L I V E R E D  T C  [\EW YORK.) T H E  
COST OF PROPEPLY O P E P P T I N G  AN I N C I N E R A T @ R  I S  FROM 5 T O  6 T I M E S  THAT OF O P E R A T I N G  A S A N I T A R Y  L A N D F I L L -  CURRENT ECONOMIC 
TREYDS RENDER SALVAGE U N A T T R A C T I V E .  I N  NEW YORK THERE I S  NO DEMAND FOR WASTE PAPER. O F F I C E S  NOW PAY AS MUCH AS 5 3 7 / T O N  
TO H A V E  I T  HAULED AWAY. NEW S T E E L  M E L T I N G  PROCESS HAS REDUCED THE DEMAND FOR SCRAP. THE PROBLEM CF CGMFOST- I T  HAS 
BEEN SUGGESTED THAT THE C I T Y  PAY FARMERS FOR THE COST O F  PLOWING COMPOST I N  T H E  F I E L D S  J U S T  TO GET R I D  O F  I T .  CHICAGO 
I S  I N V E S T I G A T I N G  T H E  P O S S I B I L I T Y  OF PUMPING SLUDGE TO FARMED-OUT LANDS I N  KANKAKEE COUNTY (90  M I L E S  AWAY). T H E  AUTHOR 
USES THE FOLLOWING EXAMPLE T O  STRESS T H E  NEED FOR A R E G I O N A L  APPPOACH - WEGMAN E N G I N E E R S  DEVELOPED A MODERN P L A N  FOR A 
COMMON D I S P O S A L  F A C I L I T Y  FOR THREE C O N N E C T I C U T  TOWNS--EAST HARTFORD, GLASTONBURY AN0 MANCHESTER. THE I N C I N E R A T O R  I N  
EAST HARTFORD WAS T O  H A V E  BEEN MODERNIZED FOR H A N D L I N G  A L L  OF THE REFUSE. WHEN THE C I T I Z E N S  O F  E A S T  HARTFORD REFUSED 
TO H A V E  T H E  REFUSE OF T H E  @THER TWO T@WNS I N  T H E I R  C I T Y ,  T H E  P L A N  F E L L  THROUGH. FOR AN EXAMPLE OF LACK CF 
ORGANIZATION, HE GIVES THE FOLLOWING - AIR POLLUTION CONTROLLERS DISCHARGE W A S T E S  T O  RIVERS, W A T E R  ~OLLUTION 
CONTROLLERS PUT T H E I R S  O N  LAND, PNO S O L I 0  WASTES CONTROLLERS P O L L U T E  A L L  THREE. LOS ANGELES I S  A GOOD EXAMPLE OF T H E  
PROPER APPROACH. I N  THE L C S  ANGELES AREA, A C O O P E R A T I V E  OF 70 M U N I C I P A L I T I E S  A N 0  A P A R T  OF THE C I T Y  OF LOS ANGELES WAS 
FORMED. AS A RESULT T h E  C O L L E C T I O N  AND D I S P O S A L  COSTS ARE LOWEST I N  THE N A T I O N .  ( U C )  

TREPTMEKT CF ORGANIC I N D U S T R I A L  WASTES BY LAGOONING 
COOPER, R. C. + OSWALD, W. J .  + BRONSON, J. C. 

PUROUE U N I V E R S I T Y ,  ENGRG B U L L  OF PUPOUE U N I V ,  PROC OF T H E  T W E N T I E T H  I N D U S T R I A L  WASTE CONF, L A F A Y E T T E ,  I N D I A N A ,  (MAY 
1 9 6 5  1 .  A B R I E F  G E S C R I P T I O N  I S  G I V E N  OF AEROBIC,  F A C U L A T I V E ,  AND ANAEROBIC PCNOS. THE O X I D A T I O N  POND I S  
RFCOMMENDEO FOR I N D U S T R I A L  WASTE TREATMENT. SOME I N D U S T R I A L  I N S T A L L A T I O N S  HAVE BEEN S T U D I E D .  T H E S E  I N C L U D E  T H E  
LAGOONING OF WASTES FROM AN ANIMAL-RENDEPING PLANT, FROM A H I D E - C U R I N G  PLANT,  FROM A PETROLEUM P L A N T ,  A N 0  FROM A 
C H I C K E N - R A I S I N G  OPERATION.  ( U C )  

Q1-17-008!3r HOW C I T I E S  D I S T R I B U T E  SLUDGE AS S O I L  C O N D I T I O N E R  ( S O I L - C O N D I T I O N E R  

COMPOST S C I E N C E  1 ( 3 ) ,  P .  2 6 - 3 0  (AUTUMN 19601. METHODS USED B Y  VARIOUS C I T I E S  TO MARKET A N 0  D I S T R I B U T E  SLUDGE FOR 
S O I L  C O N D I T I O N I N G  I N C L U D I N G  D I S T R I B U T I O N  TO OTHEP M U N I C I P A L  DEPARTMENTS AND LOCAL FARMERS, BULK S A L E S  TO F E R T I L I Z E R  
MANUFACTURERS, AND SALE AT P L A N T  S I T E .  SUGGESTIONS MADE TO IMPROVE A N 0  EXPAND M A R K E T I N G  P O T E N T I A L S  I N C L U D E  E F F I C I E N T  
PROCESSING, L I M I T I N G  M P R K E T I N G  AREA, EMPLOYING MODERN M E R C H A N D I S I N G  METHODS, AN0 COMPLETELY HONEST R E P R E S E N T A T I O N  OF 

OLOS, J. 

PRODUCT. ( U C )  

!2M2=QQU8 PACKAGED REFUSE D I S P O S A L  P L A N T S  ( TRANSFER I N C I N E R A T I  CN COMPOSTING SEGREGATION SALVAGE 
P U B L I C  C L E A N S I N G  5 3 ( 1 C )  P. 476 (OCTUBER 1 9 6 3 ) .  B R I E F L Y  D I S C U S S E S  THE STANDARD-UNIT REFUSE D I S P O S A L  P L A N T S  WHICH 
HAVE BEEN PRODUCED BY A B R I T I S H  MANUFACTURER. THE I D E A  OF PPOOUCING S T A N D A R D I Z E D  PLANTS HAS NOT BEEN THOUGHT TO B E  A 
WORKABLE CCNCEPT BECAUSE O F  T H E  MANY V A R I A B L E S  WHICH OCCUR I N  BOTH THE NATURE OF REFUSE AN0 THE REQUIREMENTS OF AFEAS. 
BUT I N  T H I S  I N S T A N C E ,  I T  SEEMS T H A T  THE V A c T  M A J O R I T Y  OF T H E  MAJOR V A R I A B L E S  HAS BEEN TAKEN I N T O  C O N S I D E R A T I O N .  
B A S I C A L L Y  T H E  CES'IGNS COVER A RANGE OF 1 2  3TANDARD-UNIT P L A N T S  FOR REFUSE TRANSFER,  I N C I N E R A T I O N  ANC COMPOSTING, EACH 
OF THE PRECESSES B E I N G  PRECEDED @Y S E P A R A T I O N ,  SALVAGING,  A N 0  P U L V E R I Z I N G ,  AND ALL-EMBRACING AUTOMATIC CCNTROL 
FEATURES.  THE P R I N C I P L E  H A S  B E E N  TO PROVIDE FOR LOW C A P I T A L  AND RUNNING COSTS, THE M I N I M U M  U T I L I Z A T I O N  OF S I T E  SPACE, 
T H E  REDUCTION O F  M A I N T E N A N C E  REQUIREMENTS, AND FOR C O N V E N I E N T  E X T E N S I O N  OR M O D I F I C A T I O N .  THE STANDPRD PLANTS COMPRISE 
FOUR S I Z E S ,  H A K D L I N G  5 0 ,  100, 200, AND 3 0 0  TONS O F  REFUSE PER DAY. ( P H S )  

Ol-17-QQqltB T H E  H I S T O R I C A L  ROOTS OF OUR ECOLOGIC C R I S I S  
WHITE,  L a ,  JR. 

S C I E N C E  1 5 5 (  3 7 6 7 )  , P. 1203 ( 1 9 6 7 )  WITH THE P O P U L A T I O N  E X P L O S I O N ,  T H E  CARCINOMA OF P L A N L E S S  URBANISM,  T H E  NEW 
GEOLOGICAL D E P O S I T S  OF SEWAGE AND GARBAGE, SURELY NO CREATURE OTHER THAN MAN H A S  EVER MANAGED TO F O U L  I T S  NEST I N  S O  
SHORT A T IME.  THE S I M P L E S T  S C L U T I C N  TO ANY SUSPECT CHANGE I S ,  OF COURSE, TO STOP I T ,  OR BETTER YET, TO REVERT I T  TO A 
R O M A N T I C I Z E D  PAST.... BUT N E I T H E R  A T A V I S M  NOR P R E T T I F I C A T I O N  W I L L  COPE W I T H  THE ECOLOGIC C R I S I S  OF OUR T I M E .  WHAT 
S H A L L  WE DC? NO @NE YET KNOWS. UNLESS WE T H I N K  ABOUT FUNDAMENTALS, OUP S P E C I F I C  MEASURES MAY PRODUCE NEW BACKLASHES 
MORE S E R I O U S  THPN THESE THEY ARE DESIGNED TO REMEDY. C H R I S T I A N I T Y ,  I N  ABSOLUTE CONTRAST TO A N C I E N T  PAGANISM A N 0  A S I A ' S  
R E L I G I O N S ,  .... NOT ONLY E S T A B L I S H E D  A D U A L I S M  OF MAN AND NATURE BUT A L S O  I N S I S T E D  THAT I T  I S  GOD'S W I L L  THAT MAN 
E X P L O I T  NATURE FOR H I S  PROPER ENDS. ( U C )  

Q1-17-QlQlZ SOME DAY - PAPER S H I R T S  YOU WASH DOWN THE S I N K  ( C O M P @ S I T I O N  I 

BERKELEY D A I L Y  GAZETTE 14, P. 27 (OCTOBER 1 9 6 5 ) .  PRODUCT DESIGNERS NEED T O  CONSIDER T H E  U L T I M A T E  D I S P O S A L  OF T H E I R  
CARBERRY, J 

MERCHANDISE. AL@NG T H E S E  L I N E S ,  D I S P O S A B L E  C L O T H I N G  SUCH A S  S H I R T S  MAY BE THE STYLE OF TOMORROW. BUSINESSMEN OF 
TOMORROW MAY B E  ABLE T O  COME HOME FRCM WORK, T A K E  OFF T H E I R  PAPER S H I R T S ,  A N 0  WASH THEM DOWN THE K I T C H E N  S I N K .  
RAILROADS A N 0  SEWAGE SYSTEMS MAY BE USED I N  THE FUTURE TO HANDLE THE BULK OF REFUSE-- T R A N S P O R T I N G  THE WASTES TO A MORE 
S U I T A B L E  AREA OF O I S P C S A L  THAN T k E I R  SOURCE. R E G I O N A L  PLANNING--DISREGARDING P O L 1  T I C A L  BOUNDARIES--MUST BE SET U P  S O  
THAT WASTES CAN B E  D I S P Q S E O  OF I N  THE MOST E F F I C I E N T  MANNER P O S S I B L E .  PROFESSOR P. He MCGAUHEY OF THE U N I V E R S I T Y  O F  
C A L I F O R N I A  HAS DOUBTS, HOWEVER, CONCERNING T H E  B A L I N G  OF REFUSE AND THE U L T I M A T E  DUMPING OF T H E S E  B A L E S  I N  T H E  OCEAN, 
A S  DO MARINE B I C L O G I S T S  AND OTHERS F A M I L I A R  W I T H  S E A  L I F E .  A PROGRAM MUST B E  STARTED TO EDUCATE THE GENERAL P U B L I C  ON 
THE SCOPE OF THE S O L I D  WASTES PROBLEM. ONCE THE P U B L I C  BECOMES COlUCERNEOt P R I V A T E  INDUSTRY W I L L  BE S T I M b L A T E O  TO 
I N V E S T I G A T E  E F F I C I E N T ,  AND P R O F I T A B L E ,  METHODS O F  WASTES D I S P O S A L .  ( U C )  
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Ql=.Li?=Q1911 WASTE D I S P O S A L  METHODS - SCOPE AND L I M I T A T I O N S  ( P O L L U T I O N ( W A T E R )  OPEN-DUMPING 1 

P U B L I C  C L E A N S I h G  5 5 ( 1 0 ) ,  P. 576-578 ( 1 9 6 5 ) .  I N  A S S E S S I N G  THE METHOD OF D I S P O S A L  FOR A P A R T I C U L A R  S I T U A T I O N  CNE 
MUST B E  PREPARED TO MAKE I N T E L L I G E N T  AND V A L I D  D E C I S I O N S  AS T O  WHY HE SELECTS A P A R T I C U L A R  PROCESS. T H I S  A R T I C L E  I S  A 
GENERAL D I S C U S S I O N  O F  T H I S  PROBLEM. 

Q l d k 9 1 7 5 7  P R C h L E R S  - S A N I T A T I O N  UNIFORMS ATTRACT BETTER MEN 

THE A M E R I C A N  C I T Y  7 6 ( 8 ) ,  P. 104 (AUGUST 19611. I N  H Y A T T S V I L L E ,  MARYLAND, A TOWN NEAR WASHINGTON, D.C. AND H A V I N G  A 
P O P U L A T I O N  OF 15,167,  TRASH COLLECTORS WERE ACCUSED Of THEFT AND WERE M I S T A K E N  FOR PROWLERS U N T I L  UNIFORMS WERE 
P R O V I D E D  THEM. S I N C E  T H E  C I T Y  HAS BEGUN TO SUPPLY UNIFORMS TO THE REFUSE COLLECTORS, ACCUSATIONS HAVE STOPPED, C A L L S  
TO THE P O L I C E  HAVE D E C L I N E D  FROM 200 TO TWO OR T H R E E  WEEKLY, WOPKER MORALE HAS R I S E N ?  AND BETTER MEN H A V E  BEEN W I L L I N G  
TO T A K E  ON THE JOB. ( U C I  

WUhRMANN, K. 

BERGMANN, J W 

Ql=l.2=QJ.151 S O L I D  WASTE RESEARCH PROJECTS 
T H E  AMERICAN C I T Y  8 2 ( 6 1 ,  P. 6 3  ( 1 9 6 7 ) .  T H E  F I R S T  SOLID-WASTES DEMONSTRATION PROJECTS, F I N A N C E D  I N  P A R T  (50 
PERCENT)  BY FEDERAL FUNDS UNDER THE S O L I D  WASTE D I S P O S A L  ACT, HAVE TWO D I S T I N C T  AIMS. SOME ARE D E S I G N E D  TO DEMONSTRATE 
THE F E A S I B I L I T Y  OF REW AND IMPROVED TECHNOLOGY FOR S O L I D  WASTE D I S P O S A L ,  W H I L E  OTHERS ARE I N V E S T I G A T I N G  THE DEVELOPMENT 
Q F  AREA- WIDE S O L I D  WASTE MANAGEMENT SYSTEMS, L I S T E D  ARE 17 SUCH PROJECTS. 

Q1-17-014U WEIGH REFUSE E L E C T R O N I C A L L Y  

T H E  AMERICAN C I T Y  72141, P. 1 2 8  ( A P R I L  1957) .  NEW YORK C I T Y  H A S  STARTED T O  WEIGH REFUSE E L E C T R C N I C A L L Y  AS AN 
E F F I C I E N T  MEANS OF O B T A I N I N G  ACCURATE O P E R A T I N G  AND PRODUCTION DATA FOR THE MANAGEMENT OF THE S A N I T A T I O N  DEPARTMENT. 

ROGUS, C. A. 

T H E I R  O P E R A T I O N  I S  D E S C R I B E D  I N  THREE PHASES: ( 1 )  THE E L E C T R O N I C  W E I G H I N G  SYSTEM, I N C L U D I N G  T H E  W E I G H I N G  OPERATION,  
ACCURACY, M E R I T S  OF T H E  SYSTEM, ECONOMICS. ( 2 )  USE O F  PERFORMANCE T I C K E T S  FOR RECORDING S T A T I S T I C A L  CATA FOR U S E  AT 
THE V A R I O U S  A D M I N I S T R A T I V E  LEVELS.  ( 3 )  PERSONNEL A N 0  EQUIPMENT USAGE. ( P H S  1 

Ql=lk-Q.L&65 REFUSE S A N I T A T I O N  STUDY GROUP 
THE A M E R I C A N  C I T Y  7 2 ( 3 ) ,  P. 212 (MARCH 1 9 5 7 ) .  T H E  P U B L I C  H E A L T H  S E R V I C E  I S  CONVENING AN A D  HOC STUDY GROUP TO 
CONSIDER T H E  PROBLEM OF COMMUNITY S O L I D  WASTE D I S P O S A L .  THE A R T I C L E  ENUMERATES T H E  A I M S  O F  T H E  M E E T I N G  AND G I V E S  THE 
NAMES CF I K D I V I D U A L S  ANC O R G A N I Z A T I O N S  I N V I T E D .  ( P H S )  

Ql=lZQl535 P H I L A D E L P H I A  YOUTH'S PERSISTENCE F I N D S  B U R I E D  TREASURE-- IN A DUMP 
REFUSE REMCVAL JOURhAL 1 ( 1 ) ,  P. 14 (JANUARY 1 9 5 8 ) .  A BOX OF ARCHEOLOGICAL TREASUPES WERE RECGVEREC FRCM A DUMP BY 
D E D U C T I V E  REASONING AND Q U I C K  ACTION.  ( P H S I  

pi-1 7-01517 MANAGING M A N ' S  ENVIRGNMENT IN CALIFORNIA AND THE B A Y  A R E A  
STEAD, F. Me 

I N S T I T U T E  OF GOVERNMENTAL STUDIES,  U N I V E R S I T Y  OF C A L I F O R N I A ,  BERKELEY ( 1 9 6 3 ) .  T H E  H I S T O R I C A L  CONCEPT OF 
ENVIRONMENT S A N I T A T I O N  IS D E S C R I B E D  W I T H  RESPECT TO A I R  S A N I T A T I O N ,  WATER S A N I T A T I O N ,  FOOD S A N I T A T I O N ,  AND SHELTER 
S A N I T A T I O N .  THE PRESENT RESOURCES OF A I R ,  WATER, FCDD, AND LAND ARE EVALUATED, AND THE NEEDS FOR D E T E R M I N A T I O N  OF 
ENVIRONMENT VALUES AND SYSTEMS O F  D E C I S I O N - M A K I N G  ARE DISCUSSED.  ( U C )  

01-17-01582 WE NEVER R E F U S E  REFUSE IS CHICAGO MAN'S SLOGAN 
REFUSE REMOVAL JOURNAL 1 ( 6 ) ,  P. 24 ( J U N E  1 9 5 8 ) .  A FATHER AND SON F I R M  USES A F L E E T  O F  SEVEN PACKERS FOR REFUSE 
C O L L E C T I O N  S E R V I C E  I N  C H I C A G O  AND I T S  SUBURBS. ( P H S )  

Q1- 1 2- 41592 C H I  CAGO -HAUL KR _ G I  VES-VJ EW S ON-NAT I ON A L  GROU P 

C I T E S  ADVANTAGES WHICH BOTH CONTRACTORS AND MANUFACTURERS M I G H T  ENJOY BY THE FORMATION OF A N A T I O N A L  A S S O C I A T I O N  OF 
REFUSE REMCVAL JOURNAL l ( 5 1 ,  P. 10 (MAY 1958 1 A MEMBER-OF THE CHICAGO AND SUBURBAN ASH AND SCAVENGER ASSOCIATION 

P R I V A T E  REFUSE CONTRACTORS. ( P H S )  

Qlr12rQl655 PARADE FEATURES D R I V E  FOR CLEANER C I T Y  ( P U B L I C - R E L A T I O N S  
RFFUSE REMOVAL JOURNAL 2 ( 7 ) ,  P. 6 ( J U L Y  1 9 5 9 ) .  THE C I T Y  OF C H I C A G O  RECENTLY H E L D  A CLEANER S I D E W A L K  WEEK, I N  
A D D I T I O N  TO I T S  SEVENTH ANNUAL PARADE FOR A CLEANER C I T Y .  AS A P A R T  OF THE E F F O R T  FOR CLEANER SIDEWALKS,  500 WOMEN 
VOLUNTEERS O B T A I N E D  PLEDGES OF COOPERATION FROM 2C9000 L O C A L  BUSINESSES.  (PHS 1 

Ql-17-c-p P U B L I C  S E R V I C E  GROUP F I G H T S  L I T T E R  MENACE ( L I T T E R I N G  ) 
R E F U S E  REMOVAL JOURhAL 2 ( 8 ) ,  P. 20 (AUGUST 1 9 5 9 ) .  MANY O R G A N I Z A T I O N S  ARE COOPERATING TO COMBAT THE P O S I T I V E  
DANGERS R E S U L T I N G  FROM UNCONTROLLED L I T T E R I N G  O F  OUTDOOR AREAS. ONE O R G A N I Z A T I O N  P O I N T S  OUT THESE DANGERS AS WELL AS 
THE O B V I O U S L Y  UNPLEASANT V I S U A L  EFFECT. V A R I O U S  S T A T E  F I N E S  AND R E G U L A T I O N S  ARE C I T E D .  ( P H S )  

Ql=lEQ&16 MUCH OF Y E A R L Y  F I R E  LOSS L A I D  TO L I T T E R  
REFUSE REMOVAL JOURNAL 2(10 )  P. 12 (OCTOBER 1 9 5 9 ) .  T H E  N A T I O N A L  ECONOMIC BURDEN OF L I T T E R - C A U S E D  F I R E S  I S  GREAT. 
A P U B L I C  S E R V I C E  GROUP'S RESEARCH SHOWS S T A R T L I N G  D E C L I N E S  I N  F I R E  LOSSES WHENEVER CAMPAIGNS A G A I N S T  L I T T E R I N G  HAVE 
B E E N  SUCCESSFUL. ( P H S )  

Q l d Z = Q u U  MANAGEMENT O F  REFUSE D I S P O S A L  F A C I L I T I E S  

REFUSE REMOVAL JOURNAL 3 ( 3 ) ,  P. 1 4  (MARCH 1 9 6 0 ) .  T H E  C H I E F  S A N I T A T I O N  ENGINEER OF P H I L A D E L P H I A  D I S C U S S E S  THE 
MICHAELS,  A. 

FOLLOWING CONSIDERATIONS I N  REFUSE D I S P O S A L  MANAGEMENT - ( 1 )  THE GOAL, (2) THE I N D I V I D U A L  EMPLOYEE, ( 3 )  T H E  
O P G A N I Z A T I C N  FCPM, (4) PERSONNEL P O L I C I E S  AND EMPLOYEE R E L A T I O N S ,  ( 5 )  F A C I L I T Y  D E S I G N ,  OPERATION,  A h D  MAINTENANCE, ( 6 )  
ACCOUNTING AND F I S C A L  P O L I C Y ,  ( 7 1  P L A N N I N G  AND RESEARCH, AND (8) P U B L I C  R E L A T I O N S .  ( P H S I  

Ql-17-01Z37 AMOUNT OF T R A S H  THROhN AWAY I S  STATUS SYMBOL ( Q U A N T I T Y  1 
S O L I D  WASTES MANAGEYENT/RRJ 1 2 ( 4 )  P. 56 ( 1 9 6 9 )  TRASH I S  A STATUS SYMBOL I N  SOME SUBURBAN S E C T I O N S  OF OUR 

R E S I D E N T S  CF A N  O U T L Y I N G  SUBURB PREFER SEMIWEEKLY P I C K U P S  O F  REFUSE EVEN THOUGH T H I S  S E R V I C E  I S  NOT NEEDED AND 
COUNTRY. A MAN I S  NOT WHAT HE FATS,  BUT WHAT HE THROWS AWAY, ACCGRDING T O  A KANSAS C I T Y  WAG. HE OBSERVES THAT 

ENCOMPASSES A S L I G H T L Y  H I G H E R  FEE. I T  I S  ALWAYS MORE EXPENSIVE,  HE NOTES, TO TRAVEL F I R S T  CLASS. 

QLfi2-01746 ART BUCHWALD I N T E R V I E W S  
BUCHWALD, A. 

REFUSE REMOVAL JOURNAL 6 ( 6 ) ,  P. 8 ( J U N E  1 9 6 3 ) .  A HUMOROUS A R T I C L E  CONCERNING T H E  REFUSE D I S P U T E  I N  LOS-ANGELES, 
C A L I F O R N I A .  TWO HOLLYWOOD C E L E B R I T I E S  WHO WERE I N T E R V I E W E D  B Y  THE AUTHOR COMMENT ON T H E  SEPARATE C O L L E C T I O N  OF 

$500 F I N E  AND 6 MONTHS I N  J A I L .  ( P H S )  

Q1-17-0l75ft SUCCESSFUL M E E T I N G  O F  C A L I F O R N I A  C O U N C I L  H E L D  ( A S S O C I A T I O N  1 
REFUSE REMOVAL JOURNAL 6 ( 3 ) 1  P. 22 (MARCH 1 9 6 3 ) .  AN ACCOUNT OF A FEBRUARY 1963, M E E T I N G  O F  T H E  C A L I F O Q N I A  REFUSE 
REMOVAL COUNCIL.  NEARLY 100 OPERATORS AND S U P P L I E R S  FROM A L L  OVER C A L I F O R N I A ,  AND E V E N  SOME FROM NEVACA ATTENDED THE 
MEETING.  THE PURPOSE OF T H E  M E E T I N G  WAS TO PRESENT A PROGRESS REPORT ON S T A T E W I D E  AND N A T I O N A L  A C T I V I T I E S ,  TO R E A F F I R M  
T H E  PURPOSE OF THE O R G A N I Z A T I O N ,  TO SECURE C O N T I N U E D  I N D U S T R Y  SUPPORT, AND TO REVIEW PROGRESS REPORTS OF MEMBERSHIP, 
BYLAWS, AND WAYS AND MEANS COMMITTEES. ALSO A BOARD OF D I R E C T O R S  WAS CREATED AND THE NAME OF THE A S S O C I A T I O N  WAS 

B O T T L E S ?  T I N  CANS AND OTHER REFUSE, AND ON T H E  RECENT LAW PASSED BY T H E  C I T Y  COUNCIL M A K I N G  V I O L A T I O N S  P U N I S H A B L E  B Y  A 

CHANGED FROM C A L I F O R N I A  WPcTE REMOVAL C O U N C I L  T O  T H E  NAME C I T E D  ABOVE. ( P H S )  
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pL37-01768 NO BED CF ROSES, SAYS NEOPHYTE OF C O L L E C T I O N S  ( C O L L E C T I O N  1 
REFUSE REMOVAL JOURhAL 5 ( 1 ) ,  P. 1 8  (JANUARY 1 9 6 2 ) .  AN AMUSING AND I L L U M I N A T I N G  STORY B Y  A TULSA,  0 K L A . r  NEWSPAPER 
REPORTER ABOUT H I S  E X P E R I E N C E S  ONE DAY C O L L E C T I N G  REFUSE W I T H  A P R I V A T E  CONTRACTOR. 

uA2=QJ.u8 WHY CONTRACTORS J O I N  A S S O C I A T I O N S  ( S A N I T A R Y - L A N D F I L L  S I T E - S E L E C T I O N  1 
ROFF, 6 .  

REFUSE REMOVAL JOURNAL 6 (10 ) ,  P. 1 2  (OCTOBER 1963).  B R I E F L Y  STATES WHY REFUSE CONTRACTORS J O I N  A S S O C I A T I O N S  AS 
I N D I V I D U A L S  THE CONTPACTORS W I L L  L A C K  T H E  STRENGTH TO REMEDY THE FUTURE PROBLEM OF LENGTHY HAUL D I S T A N C E S  TO D I S P O S A L  
AREAS, BUT AS A GROUP T H E Y  WILL HAVE THE 'STRENGTH AND A B I L I T Y  TO SECURE ADEQUATE D I S P O S A L  F A C I L I T I E S .  ThROUGH THE 

I N D U S T R Y  TO T H E  O V E R A L L  ECCNCMY OF T H E  PREA. T H E  A S S O C I A T I O N S  W I L L  MAKE I T  P O S S I B L E  TO R E A L I Z E  S A V I N G S  I N  GROUP 
RULES OF T H E  REFUSE CONTRACTOR A S S O C I A T I O N S ,  STANDARDS I N  THE I N D U S T R Y  C A N  BE R A I S E D  TO R E F L E C T  T H E  IMPORTANCE O F  T H E  

PURCHASING OF TRUCKS, EQUIPMENT, AND INSURANCE. ( P H S )  

Qlr12=Q1811 I N T E R I M  REPORT OF I N D U S T R Y  BASED ON UNSCUND RESEARCH ( SURVEY C O L L E C T I O N  Q U A N T I T I E S  1 
S O L I D  WASTES MANAGEMENT/RRJ 1 2 ( 3 ) ,  P. 6 - 7 1  49 (MARCH 1 9 6 9 ) .  A COMMENTARY ON THE I N T E R I M  REPORT ON T H E  N A T I O N A L  
SURVEY OF S C L I D  WASTES PRODUCED BY T H E  S O L I D  WASTES PROGRAM. SURVEY S A M P L I N G  I S  QUESTIONED AS WELL AS D A T A  ON 

DATA.  

Q 1 - 1 7 - Q L B L 9  GOT TRASH TO S E L L ?  C A L L  THE C I T Y  OF CHICAGO ( COMPACTION C O M P O S I T I O N  ) 
S O L I D  WASTES MANAGEMENT/RRJ 1 2 ( 3 ) ,  P. 9 (MARCH 1969). THE C I T Y  OF C H I C A G O  HAS RECENTLY ANNOUNCED B I C S  FOR 

AMOUNTS PRODUCED, NUMBER OF V E H I C L E S ,  PERSONNEL, ETC. THE A R T I C L E  R A I S E S  S E R I O U S  QUESTIONS AS TO T H E  USEFULNESS OF THE 

CClMPONENTS OF STANDAPD P E F U S E  FOR USE I N  T H E I R  S T U D I E S  ON REFUSE COMPACTION. I T E M S  SUCH AS CORRUGATED PAPER, T I N  AND 
ALUVINUM CANS, JUNK H A I L ,  P L A S T I C  PRODUCTS ARE I N C L U D E D .  THEY ARE ALSO C A L L I N G  FOR "USUAL HOUSEHOLD REFUSE", WHICH 
THEY F E E L  W I L L  B E  D I F F I C U L T  T O  O B T A I N .  

QlAZrQlQ1853 PRESIDEWT JOHNSCN SPURS N A T I O N  T O  ACT ON S O L I D  WASTE PROBLEMS 
BLACK, R. J. 

REFUSE REMCVAL JOURNAL 8 ( 7 ) ,  Pa 8 ( 1 9 6 5 ) .  J U S T  A FEW WEEKS AGO, P R E S I D E N T  JOHNSON C A L L E D  S P E C I P L  A T T E N T I O N  T Q  
SEVERAL ASPECTS O F  THE S O L I D  WASTE PROBLEM I N  H I S  NPTURAL BEAUTY MESSAGE TO CONGRESS. HE S A I D -  THE MODERN 
TECHNOLOGY, WHICH HAS ADDED MUCH TO OUR L I V E S  CAN ALSO HAVE A DARKER S I D E .  I T S  UNCONTROLLEO WASTE PROCUCTS ARE 
MENACING THE WORLD k E  L I V E  I N ,  OUR ENJOYMENT, A N 0  OUR HEALTH.  T H E  A I R  WE BREATHE, OUR WATER, OUR S O I L ,  AND W I L D L I F E ,  
ARE B E I N G  B L I G H T E D  BY THE P O I S O N S  AND C H E M I C A L S  WHICH ARE THE BYPRODUCTS OF TECHNOLOGY A N 0  INDUSTRY.  T H E  SKELETONS OF 
D I S C A R D E D  CARS L I T T E R  T H E  COUNTRYSIDE.  THE SAME S O C I E T Y  WHICH R E C E I V E S  THE REWARDS OF TECHNOLOGY, MUST, AS A 
COOPERATING WHOLE, TAKE P E S P O N S I B I L I T Y  FOR CONTROL. TO D E A L  W I T H  THESE NEW PROBLEMS W I L L  R E Q U I R E  A NEW CONSERVATION. 
WE YUST NOT ONLY PROTECT T H E  COUNTRYSIDE AN0 SAVE I T  FROM DESTRUCTION,  WE MUST RESTORE WHAT HAS B E E N  DESTROYED AND 
SALVAGE T H E  BEAUTY AND CHARM O F  OUR C I T I E S . "  

QW&Ql%& MEASURING THE IMPROVEMENTS I N  THE CONTROL ASPECTS OF PROGRAMS A I D E D  BY FEDERAL GRANTS ( E M I S S I O N ( C O N T R 0 L )  
1 
Y A F F E ,  C. D. + JCHNSON, W. F. 

J A I R  P O L L U T I O N  CONTROL ASSOC 1 7 ( 5 ) ,  P. 3 1 6 - 3 1 8  ( M A Y  1 9 6 7 ) .  AMBIENT A I R  STANDARDS 9 E M I S S I O N  STANDARDS AND PROGRAM 
A C T I V I T I E S  ARE CONSIDERED I N  A SEARCH FOR A P P R O P R I A T E  I N D I C E S  FOR MEASURING PROGRAM PROGRESS AND E F F E C T I V E N E S S .  THE 
AUTHORS SUGGEST T H A T  SUCH I N D I C E S  CAN B E S T  BE B A S E 0  ON D A T A  R E L A T E C  TO WEIGHT O F  E M I S S I O N S .  SEVERAL METHODS FOR 
E X P R E S S I N G  ACCOMPLISHMENT ARE PRESENTED FOR C O N S I D E R A T I O N .  ( A U T H )  

Ql=.lZ=Ql991 THE NATURE OF RECORDS REQUIRED T O  BE KEPT BY A C L E A N S I N G  DEPARTMENT FOR C O S T I N G  AND S T A T I S T I C A L  PURPOSES 

6 4 T H  ANNUAL COAF OF T H E  I N S T I T U T E  O F  P U B L I C  CLEANSING,  HASTINGS,  ( J U N E  5 - 8 1  1 9 6 2 1 .  I N  ORDER T H A T  A B U S I N E S S  OR 
S E R V I C E  OPERATE SUCCESSFULLY THE A D M I N I S T P A T I O N  MUST BE F A M I L I A R  W I T H  T H E  O R G A N I Z A T I O N .  NO BETTER WAY TO BECOME 
F A M I L I P R  W I T H  AN O R G A h I Z A T I O N  IS THROUGH THE USE OF S T A T I S T I C A L  D A T A  COLLECTED FROM I T S  OPERATIONS THRCUCHOUT T H E  

HENDERSON, R 

YEAR. SOME AP,EAS OF I N F O R M A T I O N  NEEDED AND WHY ARE L I S T E D .  

Ql=lZ=E!Q!U T H E  L I F E L I N E  OF COMMUNICATIONS - THE P U B L I C  R E L A T I O N S  CF P U B L I C  C L E A N S I N G  DEPARTMENTS 

6 9 T H  ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  BLACKPOOL, ( J U N E  5-99 1 9 6 7 ) .  A T  A T I M E  WHEN MOST EVERYONE 

AUTHOR F E E L S  I T  I S  NECESSARY TO CONDUCT AN E X T E N S I V E  P U B L I C  R E L A T I O N S  EFFORT TO KEEP THE P U B L I C  INFCRMED ABOUT THE 
R E S P O N S I B I L I T I E S  OF THE GOVERNMENT AS WELL AS THE P U B L I C .  

Ql=lZ=QZQQ1 INSURANCE I N  P U B L I C  C L E A N S I N G  

7 1 S T  ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  HARROGATE, ( J U N E  1 7 - 2 0 ,  1969). A PAPER I N  WHICH THE AUTHOR 
MAKES A GENERAL SURVEY C F  INSURANCE I N  I T S  P E L A T I O N  AND F U N C T I O N  TO THE P U B L I C  C L E A N S I N G  DEPARTMENTS. TI-E THREE M A I N  
C P T I G O R I E S  COVERED APE F I R E ,  A C C I D E N T ,  PND E N G I N E E R I N G  I N S U R A N C E  W I T H  S U B T O P I C S  UNDER EACH OF THE THREE M A I N  
CATPGORIES.  

U=lZ=QZQl.Q T H E  C L E A N S I N G  S E R V I C E S  O F  A H O L I D A Y  RESORT 

S P R I N G  MEETING,  T H E  I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  SOUTHEND-ON-SEA, (MARCH 18, 1966).  T H E  P U B L I C  C L E A N S I N G  
DEPARTMENT THAT HAS THE R E S P O N S I B I L I T Y  FOR C L E A N I N G  T H E  BEACHES AND R E C R E A T I O N  PARKS I N  RESORT AREAS MUST HAVE A 

METHODS I N  WHICI- SUCH A PROGRAM IS HANDLED. 

Qlrh2=2EQl1 THE P P P L I C A T I O N  OF P L A S T I C S  TO P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  C O N T A I N E R  1 

6 7 T H  ANNUAL COhF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  SCARBOROUGH, ( J U N E  1-49 1 5 6 5 ) .  A SURVEY OF P L A S T I C  
M A T E R I A L S  USED I N  T H E  P U B L I C  C L E A N S I N G  INDUSTRY.  L I S T E D  ARE SOME OF THE ADVANTAGES AND D I S A D V A N T A G E S  OF P L A S T I C  

EVAhS,  L. 

I S  CONCERNED ABOUT T P E  BEAUTY O F  OUR C I T I E S  AND COUNTRYSIDE A N 0  I S  T R Y I N G  T O  REDUCE P O L L U T I O N  O F  V A R I O U S  TYPES,  THE 

ROBERTSON, J. S .  

LAWRENCE, R. J. 

F L E X I B L E  SCHEDULE I N  ORDER TO MEET I T S  REGULAR R E S I D E N T I A L  AND COMMERCIAL SCHEDULE. T H I S  PAPER O U T L I N E S  SOME OF THE 

PERRY, G .  Fa 

CONTAINERS,  AS WELL AS PROBLEMS ENCOUNTERED I N  COMPOSTING AND I N C I N E R A T I O N .  

El-1 7-Q2PBB PROCEEDINGS OF THE SECOND ANNUAL M E E T I N G  OF T H E  I N S T I T U T E  FOR S O L I 0  WASTES ( C O L L E C T I O N  C O S T ( C O L L E C T I O N 1  

AM P U B L I C  MORKS ASSCC, CHICPGC,  I L L I N O I S ,  (OCTOBER 3 - 5 1  1 9 6 7 ) .  T H E S E  1967 PROCEEDINGS I N C L U D E  A L L  T E C H N I C A L  PAPERS 
HEAT-RECOVERY I N C I N E R A T I O N  1 

PRESENTED AT T H E  SECOND ANNUAL M E E T I N G  OF THE I N S T I T U T E  I N  BOSTON, MASSACHUSETTS OCTOBER 3 - 5 .  ALSO I N C L U D E D  ARE T H E  
REPORT T O  THE MEMBERSHIP, A L I S T  O F  A L L  COMMITTEES AND T H E I R  MEMBERS, A REPORT ON THE N I N T H  CONGRESS OF T H E  
I N T E R N A T I O N A L  P U B L I C  C L E A N S I N G  A S S O C I A T I O N  ( I N T A P U C ) ,  H E L D  I N  P A R I S ,  FRANCE I N  J U N E  OF 1967. T H I S  CONGRESS WAS 
ATTFNDED BY A NUMBER C F  ISW MEMBERS, SEVERAL OF WHOM P A R T I C I P A T E D  I N  THE MEETING.  THE U N I T E D  S T A T E S  AND CANADA IS 
FC'RMALLY REPRESENTED I N  I N T A P U C  BY T H E  ISM, AND T H E  SECRETARY-TREASURER OF THE I N S T I T U T E  SERVES ON THE I N T A P U C  
GOVERNING BODY. THE PROCEEDINGS ALSO C O N T A I N S  A DIRECTORY O f  I N S T I T U T E  MEMBERS ARRANGED A L P H A B E T I C A L L Y  AND 
GEOGRAPHICALLY.  T H E  1 9 6 8  E X E C U T I V E  COUNCIL,  I N S T A L L E D  A T  THE ANNUAL M E E T I N G ,  IS L I K E W I S E  INCLUDED.  
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02 Production of Solid Wastes 

02 01 QUANTITIES 
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QZrPlzQQ.233 D E V E L O P I N G  C L A S S I F I C A T I O N S  FOR REFUSE ( Q U A N T I T Y  COMPOSITION 

S O L I D  WASTES MANAGEMENT/RRJ 11(3)7 P. 20, 37 (MARCH 1968). PER C A P I T A  SOLID-WASTE G E N E R A T I  CN RATES ARE DISCUSSED.  
SUSAG, R. H. 

THE USUAL P E R - C A P I T A  B A S I S  I N C L U D I N G  I N D U S T R I A L  C O N T R I B U T I O N S .  T H E  DATA FOR T H E  WEEK O F  J U L Y  2-81 1967 FOR A F A M I L Y  OF 
S I X  ARE PRESENTED. 

QZAlzQQ289 REFUSE Q U A N T I T I E S  AND FREQUENCY OF S E P V I C E  ( C O L L E C T I O N  I 

PROC AM SCC C I V I L  ENGRS J S A N I T  ENGRG D I V  94(SA2)7 P. 403-420 ( A P R I L  1968). D E T E R M I N A T I O N  OF S I G N I F I C A N T  CHANGES 
QUON, J .  E. + TANAKA, M. + CHARNES, A. 

I N  Q U A N T I T I E S  O F  REFUSE FROM WARDS 17 AND 25, C I T Y  OF CHICAGO,  AS RESULT OF I N I T I A T I O N  I N  1966 O F  TWICE-A-WEEK P I C K U P  
S E P V I C E  I N  APPROXIMATELY ONE-THIRD OF L I V I N G  U N I T S  SERVICED IS STUDIED.  METHOD FOR M A K I N G  COMPARISONS BASED ON 
I N F O R M A T I O N  FROM S I M I L A R  NEIGHBCRHOODS AND I D E N T I C A L  T I M E  P E R I O D S  WAS DEVELOPED AND USED I N  A N A L Y S I S .  

22=&1-005L5 PER C A P I T A  F I G U R E  OF 5.1 POUNDS OF MATTER D A I L Y  I N D I C A T E D  BY N A T I O N A L  SURVEY ( QUANT-ITY C O L L E C T I O N  1 
S O L I D  WASTES MANAGEMENT/RRJ 11(14) 7 (MARCH 1968). APPROXIMATELY ONE B I L L I O N ?  380 M I L L I O N  POUNDS OF R E S I D E N T I A L ,  
COMYERCIAL,  AND I N D U S T R I A L  WASTFSt  OR 5.1 L B  PER C A P I T A  ARE GENERATED EACH DAY I N  THE U.S.t ACCORDING TO A REPORT MADE 
B Y  COMBUSTION E K G I N E E R I N G  C@. FOR T H E  U.S.P.H.S. A P P R O X I M A T E L Y  600 C I T I E S  WERE SURVEYED7 AND O F F I C I A L S  I N  50 OF T H E S E  
WERE I N T E R V I E k E D  PERS@NALLY. APPROXIMATELY 20 PERCENT OF T H E  C O M M U N I T I E S  H A V I N G  P O P U L A T I O N S  OVER 25,000 USE 
I N C I N E R A T I O N  T @  D I S P C S E  O F  T H E I R  S O L I D  WASTES. ON A N A T I O N A L  B A S I S ,  T H I S  ACCOUNTS FOR T H E  I N C I N E R A T I O N  OF ONLY 9 
PERCENT OF A L L  URBAN FIEFUSE. ABOUT 5@ PE9CENT OF THE C I T I E S  W I T H  P O P U L A T I O N S  OVER 25,000 ARE CURREhTLY U S I N G  S A N I T A R Y  
L A N D F I L L  WHOSE C A P A C I T Y  A T  E X I S T I N G  S I T E S  W I L L  BE EXHAUSTED W I T H I N  S I X  YEARS. ( U C )  

QkQkQlQ16 GROWING M O U N T A I N  OF GARBAGE ( Q U A N T I T Y  I N C I N E R A T O R  C O S T ( C A P 1 T A L I  
ZANE, M. 

SAN-FRANCISCO CHRONICLE 5 ( J U L Y  41 1966) SAN FRANCISCO PRODUCES 1,500 TONS OF GARBAGE/DAY W H I C H  ARE COLLECTED BY 
TWO F A M I L Y  F I R M S ,  GCLGEN GATE D I S P O S A L  COMPANY AND T H E  SUNSET SCAVENGER COMPANY. THE JOB I S  HAZARDOUS AND UNPLEASANT 
AND PAYS $3.30 PER HOUSE. F I L L  AREAS ARE C A N D L E S T I C K  LAGOON AND BRISBANE.  HOWEVER, T H E  L A T T E R ' S  P E R M I T  HAS BEEN 
REVOKED. NONSHCG I R C I N E R A T O R S  WOULD COST $5,500 PER TON, OR $8,250,000 FOR 1,500 TONS C A P A C I T Y .  ( U C )  

Q2-01-QlQ43 REFUSE I N V E S T I G A T I O N  STANDARDS ( VOLUME C O M P O S I T I O N  I 
JAEGER, 6.  

R I C H T I N I E N  FUER D I E  UNTERSUCHUNG VON MUELL AUFBEREITUNGS-TECHNIK 3(5)1 P .  195-198 (MAY 1962). I N  SPEC1 F I C A T I O N S ,  
MEASURES RECOMMENDED D E A L  W I T H  I N V E S T I G A T I O N S  TO BE C A R R I E D  OUT B Y  TOWNS. WORK TO BE UNDERTAKEN B Y  TOWN I N  S P E C I A L I Z E D  
ANALYSES S E R V I C E  AND WORK TO BE CARRIED OUT B Y  L A B O R A T O R I E S  AND I N S T I T U T E S .  ( E 1 1  

Q 2 r P l ~ P l l l 9  PEFUSE Q U A N T I T I E S  AND C H A P A C T E P I S T I C S  ( RECLAMATION C O L L E C T I O N  A I R - P O L L U T I O N  S A N I T A R Y - L A N D F I L L  
I N C I N E R A T I O N  D E F I N I T I O N  COMPOST1 NG f 
ROGUS, C. A. 

PROC O F  T H E  N A T I @ N A L  CONF ON S O L I D  WASTE RESEARCH, AM P U B L I C  WORKS ASSOC, CHICAGO, I L L I N O I S ,  P. 17-27 (DECEMBER 

M U N I C I P A L I T I E S  TO SERVE T H E I R  S P E C I A L  NEEDS. I N  T H E  ABSENCE O F  A U T H O R I T A T I V E  G U I D E L I N E S ,  T H I S  I N F O R M A T I O N  LACKS 
U N I F O R M I T Y  AND C O N S I S T E h C Y .  NEVERTHELESS THE DATA I N  THEM DO REPRESENT TRENDS. CONCLUSIONS WERE MADE - ( 1 )  THERE NOW 

1963 1 .  MOST O F  THE A V A I L A B L E  I N F O R M A T I O N  WAS GATHERED S P O R A D I C A L L Y  AND USUALLY FOR SHORT T I M E  CYCLES BY I N D I V I D U A L  

E X I S T S  A LACK CF C O N S I S T E N T L Y  DEPENGABL E KNOWLEDGE OF REFUSE Q U A N T I T I  ES-AND-THEIR-  SEASONAL AND--YEARLY V A R I A T I O N S  AND 

P R O P E R T I E S .  (3) P R A C T I C A L L Y  NO INFORMATION I S  A V A I L A B L E  ON SOME OF THE NEWER S P E C I A L  WASTES. AMONG THESE ARE 

O F  T H E  NEWER HAZARDOUS WASTES I N C L U D I N G  R A D I O A C T I V E  M A T E R I A L S .  (4) THE ABSENCE O F  T H I S  E S S E N T I A L  I N F O R M A T I O N  L A R G E L Y  
E X I S T S  BECAUSE T H E  F E Q U I R E D  OVERALL N A T I O N - W I D E  DEVELOPMENT OF UNIFORM STANDARDS OF MEASUREMENT AND OF A N A L Y S I S  HAS NOT 

TO T H E I R  E F F E C T I V E N E S S  AND E F F I C I E N C Y  AND GENERALLY RESULT I N  C O S T L I E R  AND L E S S  S A N I T A R Y  OPERATIONS.  (6) A CONCENTRATED 
NATION-WIDE EFFORT COULD DEVELOP AND E S T A B L I S H  T H E  NECESSARY I N F O R M A T I O N  TO G U I D E  IMPROVEMENTS GN E X I S T I N G  SYSTEMS AND 
F A C I L I T I E S  AND TO PROMOTE MORE E F F I C I E N T  FUTURE D E S I G N S  AND OPERATIONS.  

QMlzQlbQl NEW FOODS B U I L D  U P  REFUSE P I L E  ( Q U A N T I T Y  1 
REFUSE REMOVAL JOURNAL l(8)r P. 28 (AUGUST 1958). TRASH PRODUCTION HAS I N C R E A S E D  FROM AN AVERAGE O F  1-1/2 TO 3 

CHANGES. (2) THERE I S  A S I M I L A R  LACK O F  I N F O R M A T I O N  A S  TO T H E I R  C H A R A C T E R I S T I C S ,  AND P H Y S I C A L  AND CHEMICAL 

D E M O L I T I O N  AND CONSTRUCTION WASTES, MISCELLANEOUS O U T S I Z E D  MATERIALS,  V A R I O U S  CHEMICAL AND S Y N T H E T I C  DISCARDS,  AND SOME 

BEEN MADE TO DATE.  (5) L A C K I N G  T H I S  D E T A I L E D  I N F O R M A T I O N  T H E  DESIGNS O F  E X I S T I N G  F A C I L I T I E S  H A V E  B E E N  HANDICAPPED A S  

POUNDS PER PERSON PER DAY I N  P H I L A D E L P H I A  D U R I N G  THE P A S T  TEN YEARS. ( P H S )  

QzdlrQ1&l STATE PRODUCES 71.5 P I L L I O N  TON MOUNTAIN OF R E F U S E  EVERY YEAR I Q U A N T I T Y  C O L L E C T I O N  FREQUENCY BULKY-WASTE 
S A N I T A R Y - L A N D F I L L  TRANSFER-STATION I N D U S T R I A L ( Q U A N T 1 T Y )  B I L L I N G  OPEN-DUMP LAW AGRICULTURAL(QUANT I T Y  1 

S O L I D  WASTES MANAGEMENT/PJJ  12(4), P. 31-347 50 ( A P R I L  1969). C A L I F O R N I A  H A S  50 C O U N T I E S ,  399 C I T I E S ,  1162 S P E C I A L  

A FRAGMENTAL J U R I S D I C T I O N A L  APPROACH. I N  C A L I F O R N I A ,  EACH MEMBER OF THE S T A T E ' S  19.5 M I L L I O N '  P O P U L A T I C N  GENERATES 20.2 
POUNDS OF REFUSE D A I L Y .  T H I S  IS AN A L L - I N C L U S I V E  FIGURE,  B R E A K I N G  DOWN TO 6.5 POUNDS OF URBAN REFUSE ( S T I L L  1.1 POUNDS 
ABOVE T H E  N A T I O N A L  AVERAGE) ,  0 . 8  POUNDS OF A G R I C U L T U R A L  WASTES AND 3.9 POUNDS OF I N D U S T R I A L  TRASH.  THE STUDY I N D I C A T E S  

SOME FORM OF S G L I D  WASTE ORDINANCE,  ONLY 17 ACTUALLY REGULATE D I S P O S A L .  ONLY 16 C O U N T I E S  HAVE EVER UNDERTAKEN ANY FORM 

D I S T R I C T S  AND 12 STATE A G E N C I E S  TO REGULATE S O L I D  WASTE MANAGEMENT. THE STUDY REPORTS T H A T  D I S P O S A L  IS S T I L L  BASED O N  

T H A T  THERE HAS NOT BEEN ADEQUATE P L A N N I N G  TO COPE W I T H  I N C R E A S I N G  VOLUME. W H I L E  42 OF C A L I F O R N I A ' S  58 C C U N T I E S  HAVE 

OF PLANNING FOR DISPOSAL AND MANY OF THESE P L A N S  H A V E  NOT BEEN ADOPTED O R  IMPLEMENTED. V E R Y  'FEW OF THE PLANS INCLUDE 
P R O V I S I O N S  FOR ACCOMMODATING MAJOR I N D U S T R I A L  WASTES, SUCH AS CANNERY AND FROZEN FOOD REFUSE, OR C O N S I D E R  THE NEEDS AND 
PROBLEMS O F  ADJACENT C @ U N T I E S  OR C I T I E S .  AT T H I S  MOMENT NO COUNTY HAS A COMPLETE S O L I D  WASTES MANAGEMENT PROGRAM. 
THERE ARE ONLY 21 MAJOR TRANSFER S T A T I O N S  I N  C A L I F O R N I A  AND THEY HANDLE ROUGHLY 4 PERCENT (900,000 TONS)  O F  THE S T A T E ' S  
YFARLY REFUSE. AND, I N T E R E S T I N G L Y  ENOUGH7 80 PERCENT OF THAT T O T A L  I S  HANDLED B Y  THE F I V E  LARGEST S T A T I O N S 7  A L L  OF 
W H I C H  ARE C I T Y ,  COUNTY OR D I S T R I C T  OPERATED. OF THE 716 D I S P O S A L  S I T E S  I N  C A L I F O R N I A 7  ONLY 67 OF THEM ( L E S S  THAN 10 
PERCENT)  Q U A L I F Y  AS S A N I T A R Y  L A N D F I L L  AND ONLY 96 MORE A S  M O D I F I E D  S A N I T A R Y  L A N D F I L L  (COVERED P E R I O D I C A L L Y ,  BUT NOT 
D A I L Y . )  OPEN B U F N I h G  DUMPS T O T A L  511, OR 72 PERCENT OF A L L  E X I S T I N G  S I T E S .  T O T A L  LAND DEVOTED TO D I S P O S A L  S I T E S  A T  
T H I S  T I M E  I S  A P P R O X I M A T E L Y  56 SQUARE M I L E S .  OPEN B U R N I N G  DUMPS OCCUPY 35 PERCENT OF THAT LAND (12,320 ACRES), BUT 
D A I L Y  ONLY R E C E I V E  3,200 TCNS O F  REFUSE7 LESS THAN 6 PERCENT O F  THE STATEWIDE TOTAL. I T  I S  MOST S I G N I F I C A N T  T H A T  72 
PERCENT @ F  THE S T A T E ' S  D I S P O S A L  S I T E S  R E C E I V E  SUCH A S M A L L  PERCENTAGE O F  THE T O T A L  REFUSE.  ON THE OTHER HAND, S A N I T A R Y  
L A N D F I L L ,  9 PERCENT OF T H E  T O T A L  S I T E S ,  COVER 27 PERCENT (9,755 ACRES)  OF D I S P O S A L  AREA AND D A I L Y  R E C E I V E S  33,500 TONS, 
OR 63 PERCENT OF THE GROSS REFUSE. M O D I F I E D  S A N I T A R Y  L A N D F I L L  HAVE 37 PERCENT (13,136 ACRES) O F  T H E  L A N D  AND HANDLE 29 
PERCENT O F  THE D A I L Y  VOLUME. THE T O T A L  R E M A I N I N G  C A P A C I T Y  OF A L L  E X I S T I N G  S I T E S  I N  C A L I F O R N I A  IS 718,800 ACRE FEET,  OR 
25 SQUARE M I L E S  BY RCUGHLY 45 FEET DEEP. APPROXIMATELY 54 PERCENT OF T H I S  C A P A C I T Y  I S  I N  16 ( 2  PERCENT)  OF THE T O T A L  
S I T E S .  W I T H I N  FGUP YEAPS 27 PERCENT OF THE TOTAL E X I S T I N G  S I T E S  WILL BE F I L L E D  AND THREE-QUARTERS OF THESE HAVE NO 
PEPLACEMENT PLANNED. T H E  E N T I R E  OUTLOOK FOR D I S P O S A L  I S  GRIM. W I T H I N  20 YEARS, 630 O F  T H E  716 GENERAL D I S P O S A L  S I T E S  
WILL B E  F I L L E D - - A N D ,  AS OF NOW, ONLY 86 FUTURE S I T E S  HAVE BEEN PLANNED. 



Q2rp,l.=U861 REFUSE AND L I T T E R  CONTROL I N  R E C R E A T I  CN AREAS ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C O L L E C T I O N  
C O N P O S I T I O N  1 
WEAVER, L. 

P U B L I C  WORKS 98, P. 126-1269 160 ( A P R I L  1967). THE TWO P R I N C I P A L  D I S P O S A L  METHODS A V A I L A B L E  FOR USE I N  
R E C R E A T I O N A L  AREAS APE S A N I T A R Y  L A N D F I L L I N G  AND I N C I N E R A T I O N .  WHERE S U I T A B L E  L A N D  I S  A V A I L A B L E ,  T H E  S A N I T A R Y  L A N D F I L L  
METHOD I S  THE MOST ECONOMICAL. I N C I N E R A T I O N  SHOULD B E  USED I F  GROUND OR OTHER C O N D I T I O N S  ARE SUCH THAT O P E R A T I O N  OF A 
S A N I T A R Y  L A N D F I L L  I S  NOT F E A S I B L E .  ( P H S )  

C7-01-Q21Q2 C O L L E C T I O N  AND D I S P O S A L  O F  S O L I D  WASTE FOR THE DES M O I N E S  M E T R O P O L I T A N  AREA ( Q U A N T I T Y  C C S T ( A N A L Y S E S 1  

U.S. DEPARTMENT O F  H E A L T H  EDUCATION, AND WELFARE, P U B L I C  H E A L T H  S E R V I C E ,  C I N C I N N A T I ,  OHIO,  (1968). A D E T A I L E D  
SANITARY-LANDF I L L  1 

YEPORT ON AN O V E R A L L  WASTE C O L L E C T I O N  AND D I S P O S A L  SYSTEM C O V E R I N G  VOLUMES, E N G I N E E R I N G ,  AND COSTS RELATED TO THE 
V A R I O U S  T Y P E S  O F  WASTE PRODUCED. 

07-0L=p2UZ 80,000,OOC B O T T L E S  A DAY ( L I T T E R I N G  1 
SEYMCUR, W. N.9 JR. 

COMPOST S C I E N C E  9(2), P. 18-21 (SUMMER 1968). A D E T A I L E D  D E S C R I P T I O N  OF THE MAGNITUDE OF THE L I T T E R  PROBLEM I N  T H E  
U N I T E D  STATES. D A T A  I S  PRESENTED ON T H E  NUMBER OF BOTTLES, CANS, JARS,  AND THE AMOUNT OF PAPER USED FOR PACKAGING 
M A T E R I A L S  I N  T H E  U N I T E D  S T A T E S  I N  1965. R E S U L T S  OF SURVEYS MADE I N  F I V E  STATES OF T H E  AMOUhT AND K I N G  O F  L I T T E R  FOUND 
PER M I L E  ARE TABULATED.  I N  M I C H I G A N  I T  I S  E S T I M A T E D  T H A T  I T  COSTS 32,500 PER M I L E  TO P I C K  UP THE L I T T E R  EACH YEAR. 
P O S S I B L E  S O L U T I O N S  TO THE PROBLEM ARE DISCUSSED.  

02 02 COMPOSITION 

Q2zQp2-oo021 I N C I N E R A T I O N  OF S O L I D  WASTES ( M O I S T U R E  CONTENT C A L O R I F I C - V A L U E  COMBUSTION PRODUCTS 
K A I S E R ,  E. R .  

PAPERS PRESENTED AT M E T R O P O L I T A N  ENGRS COUNCIL ON A I R  RESOURCES SYMPOSIUM, NEW-YORKy NEW-YORK, (MARCH 219 1967) 
T Y P I C A L  C O M P O S I T I O N  AND MOISTURE CONTENTS OF RAW REFUSE O B T A I N E D  FROM THE O C E A N S I D E  REFUSE D I S P O S A L  PLANT,  LONG I S L A N D ,  
NEW-YORK, ARE PRESENTED. P R O X I  MATE ANALYSES AND U L T I M A T E  ANALYSES WERE DETERMINEC.  H E A T I N G  VALUES, A I R  REQUIRED FOR 
COMBUSTION, AND T H E  C O M P O S I T I O N  OF COMBUSTION PRODUCTS WERE CALCULATED. 

Q Z r Q 2 3 Q Q 2 I  GOLD, S I L V E R  CCNTENT SEEN AT FOURTEEN DC'LLARS PER TON ( SALVAGE I N C I N E R A T O R ( A S H I  1 
S O L I D  WASTES MPNAGEMENT/RRJ 11(5), 78 (MAY 1968) I N C I N E R A T O R  ASH SAMPLES T A K E N  FROM T H E  I N C I N E R A T O R S  I N  T H E  
WASHINGTON, De C. M E T P O P O L I T A N  AREA ASSAYED 2-9 OZ./ TON S I L V E R  AND -02 TO -15 OZ./TON GOLD. 

07-07-QQ163 REFUSE I S  THE SWEETEST F U E L  
THE A M E R I C A N  C I T Y  8 2 ( 5 ) ,  P. 116-118 (1967). ( S E E  02-02-00021 ) 

07-02-QQ283 REFUSE DUE F O 9  MORE CHANGES 
THE A M E R I C A N  C I T Y  78(?), P. 27 (AUGUST 1963). JUST AS T H E  C H A R A C T E Y I S T I C S  OF REFUSE HAVE CHANGED MARKEDLY I N  T H E  
PAST, T H E Y  APPARENTLY ARE SCHEDULED FOR FURTHER CHANGES I N  T H E  FUTURE. J U S T  AS PACKAGING AND PROCESSING OF FOOD 
PRODUCED MANY OF THESE CHANGES I N  THE PAST,  FURTHER I N N O V A T I O N S  I N  P A C K A G I N G  W I L L  PRODUCE MORE CHANGES I N  T H E  FUTURE. 
AND NONE OF THESE CHANGES W I L L  MAKE REFUSE ANY E A S I E R  TO DESTROY I N  AN I N C I N E R A T O R .  FUTURE REFUSE W I L L  HAVE MORE PAPER, 
E S P E C I A L L Y  THE PLASTIC-COVERED V A R I E T Y ,  MORE P L A S T I C S ,  LESS M E T A L  AND L E S S  GLASS. PAPER CANS T H A T  HOLD MOTOR O I L  W I L L  
REPLACE THOSE O F  T I N  OR ALUMINUM.  P L A S T I C  B O T T L E S  W I L L  PROBABLY INCREASE.  WOOD AND T E X T I L E  P A C K A G I N G  PROBABLY W I L L  
C O N T I N U E  TO D I  SAPPEAF. 

Q2dp2mQQ2&2 T I P  T A L K  A T  N. W e  M E E T I N G  ( C O M P O S I T I O N  1 
P U B L I C  C L E A N S I N G  57(6) P. 309 ( J U N E  1967). T H E  CHANGING NATURE OF REFUSE WAS E V I D E N C E D  B Y  THE F A C T  THAT I N  THE 
YEARS BETWEEN 1934 AND 1964 THERE HAD BEEN A 29.2 PERCENT DECREASE I N  DUST AND C I N D E R  AND I N  T H E  TWO YEARS BETWEEN 1964 
AND 1966 A FURTHER CECREASE OF 17.33 PERCENT. CORRESPONDING I N C R E A S E S  I N  THE PAPER AND VEGETABLE CCNTENT FRCM 1 3 . 8  
PERCENT I N  1034 T O  40.12 PERCENT I N  1964 AND 50.12 PERCENT I N  1966. I T  WAS CONTENDED THAT T H I S  MEANT THAT FEW I F  
ANY A U T H O R I T I E S  COULD T I P  I N  A H Y G E N I C  MATTER BECAUSE OF THE ALMOST NON-EXISTENCE CF COVER M A T E R I A L .  

Q.7-07-QQ29Q E X A M I N A T I O N  OF HOUSEI-CLD REFUSE I N  TORONTO ( Q U A N T I T Y  C O M P O S I T I O N  I 

CAN CHEM PROCESSING 3 5 ( 1 2 ) ,  P. 90-92 (19521. REFUSE COLLECTED ACCORDING TO A S P E C I F I E D  S A M P L I N G  PROCEDURE WAS 
SORTED I N T O  T A B L E  REFUSE,  PAPER (WRAPPING)  PAPER (NOT WRAPPING) ,  CANS, BOTTLES, AND MISCELLANEOUS.  FREQUENCY DATA ON 
T O T A L  OUTPUT PER HOUSEHOLD PER COLLECTION,  T H E  MEAN OUTPUT PER PERSON PER C O L L E C T I O N  FOR EACH C L A S S I F I C A T I O N ,  AND THE 
MEAN P H Y S I C A L  COM.POSITION ARE G I V E N .  A N A L Y T I C A L  DATA FOR S O L I D S ,  N, FAT,  AND A V A I L A B L E  SUGAR CONTENT ARE PRESENTED. 
CONCLUSION - TORCNT@ HOUSEHOLD WASTE I S  LARGELY PAPER. ( C A )  

CAMPBELL, L.  A. 

07-07-00792 WORLD SURVEY F I N D S  LESS ORGANIC MATTER ( C O M P O S I T I O N  I 
REFUSE REMOVAL JCURNAL,  P. 26 (SEPTEMBER 1967). V A R I A T I O N S  E X I S T  BETWEEN T H E  REFUSE C O M P O S I T I O N  O F  VARIOUS 
COUNTRIES.  I N  T H E  U N I T E D  STATES R I S I N G  AMOUNTS OF PAPER AND P L A S T I C S  WASTES ARE ACCGMPANIED B Y  F A L L I N G  AMOUNTS OF FOOD 
WASTES. c B A S I C A L L Y  THE SAME I S  SEEN I N  CANADA AND T H E  U N I T E D  KINGDOM. ASH CONTENT I N  MOST EUROPEAN WASTES I S  
DECREASING.  DATA FOR 15 C O U N T R I E S  I S  PRESENTED G I V I N G  ASH, PAPER, ORGANIC, METAL, GLASS, AND M I S C E L L A N E O U S  AS A 
PERCENT OF TOTAL. 

Q2-07-QQ321 C H E M I C A L  ANALYSES O F  REFUSE COMPONENTS ( C O M P O S I T I O N  C A L O R I F I C - V A L U E  I N C I N E R A T I O N  A N A L Y S I S (  P R O X I M A T E )  
A N A L Y S I S  ( U L T  I M A T E )  
K A I S E R ,  E. Re 

PROC O F  THE 1966 NATIONAL INCINERATOR CONF, ASME, P. 6 4 - 8 8  ( M A Y  1-4, 19661. THE P R O X I M A T E  AND U L T I M A T E  ANALYSES OF 
2C: C O N S T I T U E N T S  C F  M U N I C I P A L  AND COMMERCIAL REFUSE ARE PRESENTED, TOGETHER W I T H  THE C A L O R I F I C - V A L U E S .  T h E  ANALYSES ARE 
USEFUL TO I N C I N E R A T O R  E N G I N E E R S  AS THEY ARE T H E  B A S I S  FOR C A L C U L A T I N G  A I R  REQUIREMENTS,  FLUE-GAS VOLUMES, AND H E A T  AND 

FROM KNOWN PROP@RTIONS. FUTURE I N V E S T I G A T I O N S  ARE SUGGESTED TO O B T A I N  MORE COMPLETE REFUSE D A T A  AND TO D E T E R M I N E  T H E  
V A R I A B I L I T Y  OF M U N I C I P A L  REFUSE. ( A U T H )  

M A T E R I A L  BALANCES. T H E  ANALYSES OF COMPONENTS OF REFUSE P E R M I T  T H E  C A L C U L A T I O N  CF COMPOSITE ANALYSES OF M I X E D  REFUSE 

W=!Xk!lQ5lZ C O M P O S I T I O N  O F  REFUSE ( D E N S I T Y ( R E F U S E 1  S A M P L I N G  MOISTURE-CONTENT 

REFUSE REMOVAL JOURNAL 39 P. 17-19, 20 ,  22, 26 (1960). A D I S C U S S I O N  OF REFUSE C O M P O S I T I O N  AND I T S  IMPORTANT 
E F F E C T S  UPON REFUSE-HANDLING PRACTICES.  S I N C E  T H E  B E G I N N I N G  O F  T H E  CENTURY THE D E N S I T Y  OF REFUSE H A S  DECREASED FROM 40 

GARBAGE. CONSIDERABLE CHANGES I N  REFUSE C O M P O S I T I O N  ALSO OCCUR FROM PLACE TO P L A C E  AND SEASON TO SEASON. ( P H S I  

QZ=Q2=QQ444 AFFLUENCE P L U S  PAPER EQUALS MOUNTAINS OF D E B R I S  ( C O L L E C T I O N  Q U A N T I T Y  C O M P O S I T I O N  SACKS( PAPER)  1 
REFUSE REMOVAL JOURNAL lC(lO), P. 18 (OCTOBER 1967). SWEDEN'S H I G H  STANDARD OF L I V I N G  AND USE OF PAPER PRODUCES A 

BLOODGOOO, D. E. 

L B S  TO 6 LBS/CU-FT.  T H I S  I N D I C A T E S  T H A T  REFUSE NOW C O N T A I N S  MORE PAPER AND OTHER COMBUSTIBLE M A T E R I A L  AND L E S S  

H I G H  REFUSE VOLUME. T H E  AVERAGE AMOUNT I S  ABOUT 8.8 POUNDS O F  REFUSE PER WEEK. D E N S I T Y  V A R I E S  FROM 283 TO 161 
LBS/CU-YD I N  C I T I E S .  REFUSE C O N S I S T S  OF 55 PERCENT PAPER, 15 PERCENT GLASS, 12 PERCENT O R G A N I C  P U T R E S C I B L E  MATTER, 12 
PERCENT MISCELLANEOUS,  AND 6 PERCENT METALS. VACUUM C O L L E C T I O N  I S  B E I N G  T R I E D  I N  @NE C I T Y .  PAPER SACKS ARE ALSO USED. 
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Q?A2-L!QZI.l D E T E P M I N I N G  C O M P O S I T I O N  ( CATEGORIES(UR6AN-WASTE)  
S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 4 ) ,  P.  2 2  ( A P R I L  1 9 6 8 1 .  RECENT RESEARCH C A R R I E D  OUT BY T H E  PHS I S  SUMMARIZED. THE 
F O L L O W I N G  C A T E G O F I E S  OF URBAN S O L I D  WASTES WERE D E V I S E D  - PAPER, FOOD WASTES, METAL,  GLASS,  B U L K  L E A V E S  AND GRASS, 
WOOD, P L A S T I C ,  AND CLOTH ( I N C L U D I N G  RUBBER AND L E A T H E R )  THESE CATEGORIES P R O V I D E  T H E  I N C I N E R A T O R ,  COMPOST, OR 

FOR COST TRADE-OFF AND COST B E N E F I T  S T U D I E S .  D I R T ,  WHICH W I L L  OCCUR I N  A L L  URBAN S O L I D  WASTES, I S  ALMOST I M P O S S I B L E  TO 
SEPARATE FROM FOCD N A S T E S  AND WOULD NORMALLY HAVE TO BE I N C L U D E D  W I T H  FOOD WASTES, EXCEPT WHERE LARGE I D E N T I F I A B L E  
AMOUNTS OCCUR. I N  PLACE OF T H E S E  B A S I C  CLASSES, OTHER TERMS M I G H T  BE S U B S T I T U T E D ,  SUCH A S  CERAMICS,  WHICH M I G H T  BE A 
BETTER TERM THAN G L A S S  AND WOULD I N C L U D E  CROCKERY, BROKEN POTTERY, AND S I M I L A R  M A T E R I A L S .  I N  SOME INSTANCES,  BULK 
L E A V E S  AND GRASS M I G H T  B E  INCLUDED W I T H  FOOD WASTES, OR A L L  OF THE M A T E R I A L S  WHICH CAN R E A D I L Y  EE DECOMPGSED BY 
B A C T E R I A  MIGHT BE I N C L U D E D  UNDER ONE CATEGORY. U S I N G  T H E  8 CATEGORIES L I S T E D  I N  THE P R E V I O U S  PARAGRAPH, E X I S T I N G  D A T A  

S A N I T A R Y  L A N D F I L L  E N G I N E E R  W I T H  THE NEEDED I N F O R M A T I O N  AND SUPPLY THE ECONOMIST AND MARKETING EXPERT W I T H  DATA S U I T A B L E  

ON T H E  C O M P O S I T I C N  OF A L L  URBAN S O L I D  WASTES H A V E  BEEN COLLECTED AND ANALYZED. THE B A S I C  PURPOSE O F  THE A N A L Y S I S  WAS 
T U  D E T E R M I N E  I F  THERE WERE WIDE GEOGRAPHIC V A R I A N C E S  I N  THE PERCENTAGE OF EACH CATEGORY BY WEIGHT, CR I F  THE 
PERCENTAGES R E M A I N E D  R E L A T I V E L Y  CONSTANT N A T I O N A L L Y  T H E  SECOND PURPOSE OF THE A N A L Y S I S  WAS TO E S T A B L I S H ,  W I T H  SOME 
DEGREE O F  ACCURACY, A F I G U R E  OR A RANGE, USEFUL FOR EACH CATEGORY. REVIEW OF T H E  DATA I N D I C A T E S  T H A T  V A R I A T I O N  BETWEEN 
C I T I E S  I S  NOT S T A T I S T I C A L L Y  S I G N I F I C A N T .  SECONDLY, PERCENTAGE V A R I A T I O N S  W I T H I N  ANY ONE C I T Y  APPEAR TG BE T H E  RESULT 
OF SEASONAL V A R I A T I C N S .  ONE CAN ALSO EXPECT A C E R T A I N  V A R I A B l L I T Y  BECAUSE O F  T H E  D I F F E R E N T  T E C H N I Q U E S  USED I N  

HOWEVER, WHEN S U F F I C I E N T  DATA I S  ACCUMULATED, I T  I S  B E L I E V E D  STANDAQD WEIGHT PERCENTAGE VALUES FOR THE VARIOUS 
C L A S S I F I C A T I O N S  CAN BE DEVELOPED. THESE VALUES W I L L  REDUCE T H E  AMOUNT O F  S E P A R A T I O N  THAT I S  NORMALLY DONE I N  PRESENT 
S T U D I E S .  

S E P A R A T I O N .  THERE WAS NOT S U F F I C I E N T  DATA TO ALLOW DEVELOPMENT OF S T A T 1  S T I C A L L Y  ACCEPTABLE RANGES FOR EACH CATEGORY. 

QkQ2rQQBQ9 REFUSE C O M P O S I T I O N  AND FLUE-GAS ANALYSES FROM M U N I C I P A L  I N C I N E R A T O R S  ( C O M P O S I T I O N  E M I S S I O N ( A N A L Y S 1 S )  
FLUE-GAS-ANALYSIS C A L O R I F I C - V A L U E  1 
K A I S E R ,  E. R e  

PROC O F  T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 3 5 - 5 1  (MAY 1 8 - 2 0 ,  1 9 6 4 ) .  ANALYSES OF COMPONENTS OF M U N I C I P A L  
REFUSE WERE ASSEMBLE@, FROM W H I C H  AVERAGE COMPOSITE A N A L Y S I S  WAS CALCULATED. ANALYSES OF F L U E  AND STACK GASES FROM 1 8  
M U N I C I P A L  I N C I N E R A T C F S  WERE T A B U L A T E D  AND PLOTTED. MARKED D I F F E R E N C E  WAS NOTED BETWEEN A N A L Y S E S  OF STACK GASES AND 
THOSE TO B E  EXPECTED FROM COMBUSTION OF COMPOSITE REFUSE. MUCH OF D I F F E R E N C E  CAN BE ACCOUNTED FOR BY CARBON LOSS I N  
R E S I D U E  AND O X I D A T I @ N  OF M E T A L L I C S .  ( A U T H )  

Q2=QkUQ43 C O M P O S I T I O N  O F  GARBAGE AND GARBAGE I N C I N E R A T I O N  

MUELLZUSAMMFNSETZUNG UND MUELLVERBRENNUNG. AUFBEREITUNGS-TECHNIK 4 (  12) P. 561 -565  ( DECEMBER 1 9 6 3 )  GARBAGE I S  
D I F F E R E N T I A T E D  ACCORDING TO V A R I O U S  M I X I N G  PROPORTIONS OF L I G N I T I C  C O N S T I T U E N T  AND COAL COMPONENT. K I N D S  OF M I X T U R E S  
W I T H I N  L I G N I T I C  C O N S T I T U E N T  AN0 COAL COMPONENT ARE C L A S S I F I E D  I N  ACCORDANCE W I T H  PERCENTAGE OF C C M B U S T I B L E  M A T E R I A L S  
AND TRUE SLAG CONTEbIT. Q U A N T I T I E S  OF SMOKE GAS PRODUCED AND BURNING TEMPERATURES OF THESE GROUPS A S  F U N C T I O N  OF USEFUL 
H E A T I N G  POWER CAN BE DETERMINED PROVIDED T H A T  E S T I M A T E D  M E L T I N G  P O I N T  OF SLAG I S  TAKEN I N T O  ACCOUNT. P R C P E R T I E S  OF 
SLAG WILL I N F L U E N C E  EUOT ONLY COMBUSTION C O N D I T I O N S ,  BUT THEY W I L L  DETERMINE WHETHER F L U E  GASES ARE S U I T A B L E  FOR 

PALM, R .  

PRODUCTION OF ENERGY. ( E 1 1  

07-07-OLllZ CHARACTERIST I C s  OF M U N I C I P A L  REFUSE 
B E L L ,  J. M. 

PPOC OF T H E  N A T I O N A L  CONF ON S O L I 0  WASTE RESEARCH, AM P U B L I C  WORKS ASSOC, CHICAGO,  I L L I N O I S ,  P. 2 8 - 3 8  (CECEMBER 
1 9 6 3 ) .  1. TO DATE,  A STUDY OF REFUSE S A M P L I N G  PROCEDURES HAS BEEN L I M I T E D  TO ONLY A R E L A T I V E L Y  FEW C I T I E S .  THE 
FOUR P R I N C I P A L  C I T I F S  USED I N  THE PURDUE PROJECT WERE OF D I F F E R E N T  S I Z E  AND T H E  S A M P L I N G  PROCEDURES I N V O L V E D  D I F F E R E N T  
S A M P L I N G  R A T I C S  A N 0  A P P R O X I M A T E L Y  EQUAL NUMBER OF S A M P L I N G  AREAS. I N  ORDER TO D E T E R M I N E  WHETHER ANY OF T t E S E  FACTORS 
ARE INTERRELATED,  I T  I S  RECCMMENDED T H A T  REFUSE S A M P L I N G  S T U D I E S  B E  CONDUCTED. ( A I  C I T I E S  OF THE SAME S I Z E  - BUT 
D I F F E R E N T  S A M P L I N G  P A T I @ .  ( 6 )  C I T I E S  O F  D I F F E R E N T  S I Z E S  - B U T  SAME S A M P L I N G  R A T I O .  ( C )  C I T I E S  W I T h  A C I F F E R E N T  NUMBER 
DF S A M P L I N G  AREAS, CR STPATUM, AND W I T H  THE SAME NUMBER OF S A M P L I N G  AREAS FOR T H E  CASES OF A AND 6. 2. I T  I S  
RECOMMENDED THAT THE PERCENT S A M P L I N G  ERRORS BE I N V E S T I G A T E D  I N  C I T I E S  W I T H  A S A M P L I N G  R A T I O  ABOVE AND E S P E C I A L L Y  BELOW 

RECOMMENDED T H A T  S T U D I E S  B E  CONDUCTED I N  ORDER T O  DEVELOP A R E L I A B L E  S A M P L I N G  PROCEDURE FOR D E T E R M I N I N G  THE Q U A N T I T Y  
AND Q U A L I T Y  O F  REFUSE FROM COMMERCIAL AND I N D U S T R I A L  ESTABLISHMENTS.  4. MORE I N F O R M A T I O N  ABOUT T H E  ACTUAL LABOR AND 

T E S T I N G  PROGRAM BE UNDERTAKEN TO O B T A I N  DATA ON THE Q U A L I T Y  AND QUANTITY OF REFUSE PRODUCED I N  V A R I O U S  C I T I E S  
THROUGHOUT T H E  COUNTRY. A M O B I L E  T E S T I N G  LABORATORY HAS BEEN SUGGESTED FOR CONDUCTING SUCH A PROGRAM. SHOULD I T  BE 

THE RANGE CF R A T I O S  T H A T  WERE USED BY T H E  FOUR C I T I E S  REPORTED H E R E I N ,  I .E.1 ABOVE 0.0244 AND BELCW 0 . 0 0 0 6 .  ( 3 )  I T  I S  

COST I N V O L V E D  I N  A REFUSE SUPVEY FOR VARIOUS C I T I E S  WOULD B E  D E S I R A B L E .  5. I T  H A S  B E E N  SUGGESTED THAT A S O L I D  WASTE 

DECIDED,  HOWEVER, T C  PROCESS T H E  SAMPLES AT SEVERAL S P E C I F I C  LOCATIONS,  I T  I S  SUGGESTED T H A T  SOME STUDY BE MADE AS TO 
T H E  BEST TYPE O F  S H I P P I W G  C O N T A I N E R S  AND MODE OF TRANSPORTATION OF T H E  SAMPLES. 6 .  T H E  T E N T A T I V E  METHODS O F  REFUSE 
A N A L Y S I S  AS P U B L I S H E D  I N  T H E  APWA BOOK M U N I C I P A L  REFUSE D I S P O S A L  ARE NOT A L L  I N C L U S I V E ,  NOR ARE THEY BEYCND FURTHER 
REFINEMENTS.  A D D I T I O N A L  S T U D I E S  ARE SUGGESTED I N  CRDER T H A T  SOME T Y P E  O F  I' STANDARD METHODS FOR THE E X A M I N A T I O N  OF 
M U N I C I P A L  REFUSE I' M I G H T  B E  FORMULATED. 

Q7-@7-u29ft REFUSE A h A L Y S I S  AT M I D D L E T O N  ( C O M P O S I T I O N  Q U A N T I T Y  1 
P U B L I C  C L E A N S I N G  5 5 ( 1 2 ) ,  P. 6 8 3 - 6 8 5  ( 1 9 6 5 ) .  I N  ORDER TO MEET THE DEMAND OF THE SHORTAGE OF T I P P I N G  SPACE T H E  

T Y P E  D I S P O S A L  METHODS TO BE USED I N  THE FUTURE. THERE ARE TWO T A B L E S  I N D l C A T I N G  THE T Y P E S  OF WPSTES AND Q U A N T I T I E S  
C L E A N S I N G  SUPERINTENDENT OF T H E  BOROUGH OF MIDDLETON,  HAS DEVELOPED A REFUSE A N A L Y S I S  PROGRAM TO H E L P  D E T E R M I N E  THE 

COLLECTED 

C232U3111 SO MUCH R U B B I S H  ( SALVAGE C O M P O S I T I O N  1 

P U B L I C  C L E A N S I N G  5 5 ( 3 ) ,  P. 1 4 9 - 1 5 C  ( 1 9 6 5 ) .  AS OUR S O C I A L  STANDARDS CHANGE S O  DO THE TYPES AND VCLUMES OF REFUSE 
F A I R L I E ,  P .  D. 

CHANGE. NEW H E A T I N G  PND E A T I N G  HAVE BROUGHT ABOUT GREAT CHANGES I N  REFUSE D I S P O S A L .  NEW PRODUCTS E S P E C I A L L Y  I N  THE 
P L A S T I C S  F I E L D  I-AVE CREATED MANY PROBLEMS, T H E  D E S I R E  OF THE P U B L I C  TO ACQUIRE NEWER AND MORE F A S H I C h A B L E  M A T E R I A L S  HAS 
G R E A T L Y  I N C R E A S E D  THE VOLUME AS WELL AS PROBLEMS OF C O L L E C T I O N  AND D I S P O S A L .  

E=Q2=Q,ll?& REFUSE A N A L Y S I S  - RECENT TESTS I N  MANCHESTER ( C O M P O S I T I O N ( R E F U S E )  1 

P U B L I C  C L E A N S I N G  5 5 ( 1 )  , P. 3 3 - 3 6  ( 1 9 6 5 )  A REFUSE A N A L Y S I S  EXPERIMENT CONDUCTED I N  MANCHESTER TO D E T E R M I N E  THE 
BEVAN, F. E. 

C H A R A C T E R I S T I C S  O F  REFUSE, THE E F F E C T  UPON C O L L E C T I O N  AND D I S P O S A L ,  AS WELL AS THE ECONOMICS O F  D I F F E R E N T  MEANS OF 
C O L L E C T I O N  AND D I S P @ S A L .  ACCOMPANYING T A B L E S  I N D I C A T E  SOME OF THE DATA COLLECTED.  

a=Q2=Q1833 C O M P O S I T I O N  OF S O L I D  WASTES ( D E N S I T Y  1 
REFUSE REMCVAL JOURNAL 8 ( 3 ) 1  P. 19 ( 1 9 6 5 ) .  T H E  D E N S I T Y  OF REFUSE GENEPALLY V A R I E S  FROM 250 TO 500 LBS/CU-YD AS 
R E C E I V E D  A T  D I S P O S A L  S I T E S .  AN EXAMPLE OF D E T A I L E D  A N A L Y S I S  OF HOUSEHOLD, COMMERCIAL AND M I X E D  REFUSE I S  G I V E N  I N  A 
TABLE.  

Q2-07-Ql993 C H A R A C T E R I S T I C S  OF M U N I C I P A L  S O L I D  WASTES ( C O M P O S I T I O N  A N A L Y S I S  Q U A N T I T Y  1 

SCRAP AGE, (FEBRUARY 1 9 6 9 ) .  M U N I C I P A L  S O L I D  WASTE I S  A CONGLOMERATE COMPOSED OF D I S C A R D S  OF OUR URBAN 
HICKMAN, H a  Le, JR.  

C I V I L I Z A T I O N .  I T S  STRUCTURE I S  SO COMPLEX THAT E V E N  THOSE PERSONS WHO ARE MOST F A M I L I A R  W I T H  S O L I D  WASTE MANAGEMENT 
HAVE NOT D E F I N E D  ADEQUATELY I T S  COMPOSITION.  THE GEOGRAPHICAL V A R I A T I O N  OF M U N I C I P A L  S O L I D  WASTES GOES NOT D I F F E R  AS 
S I G N I F I C A N T L Y  A S  WE O R I G I N A L L Y  B E L I E V E D  I T  D I D .  THERE I S  A GENERAL I N D I C A T I O N  OF N A T I O N A L  CATEGORICAL CONSISTENCY. 
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T H I S  I N D I C A T I O N  L E A D S  US TO B E L I E V E  T H A T  WE CAN W I T H  FURTHER WORK D E F I N E  REASONAeLE RANGES FOR T H E  MOST IMPORTANT 
P H Y S I C A L  CATEGCRIES TECHNOLOGY HAS NOT ADDRESSED I T S E L F  TO D E V E L O P I N G  ADEQUATE A N A L Y T I C A L  PROCEDURES T O  D E F I N E  
S C I E N T I F I C A L L Y  THE C H E M I C A L  C H A R A C T E R I S T I C S  OF S O L I D  WASTE. E X I S T I N G  METHODS ARE T E N T A T I V E ,  TEDIOUS,  AND U N R E L I A B L E .  
T H I S  I S  DUE BOTH TO T H E  OVERALL PROBLEM OF THE MAKEUP OF S O L I D  WASTE AND THE D I F F I C U L T Y  O F  S A M P L I N G  PROCEDURES. 
THE BUREAU OF S O L I D  WASTE MANAGEMENT THROUGH INTRAMURAL AND EXTRAMURAL EFFORTS I S  I N I T I A T I N G  S T U D I E S  AND PROJECTS TO 
B E G I N  TO D E F I N E  THE P H Y S I C A L ,  C H E M I C A L ,  AND B I O L O G I C A L  MAKEUP OF R E S I D E N T I A L ,  COMMERCIAL, M U N I C I P A L  T I N D U S T R I A L ,  AND 
AGRICULTURAL S O L I D  WASTE. THESE S T U D I E S  AND PROJECTS SHOULD W I T H I N  THE NEXT FEW YEARS9 PROVIDE T H E  B A S I C  I N F O R M A T I O N  
NEEDED TO ADEQUATELY D E F I N E  THE CONGLOMERATE NOW C A L L E D  M U N I C I P A L  S O L I 0  WASTE. ( A U T H )  

02 03 FUTURE PROJECTIONS 

QZ=P3rOPQ14 I N  1078 - S E V E N T Y - F I V E  PERCENT OF THE p O P U L A T I b N  W I L L  L I V E  I N  C I T I E S  I N  T E N  YEARS ( C O M P O S I T I O N  Q U A N T I T Y  
PROJECT IONS 1 
MICHAELS,  A. 

S O L I D  WASTES MANAGEMENT/RRJ, P. 79-94 (JANUARY 1968).  I T  I S  E S T I M A T E D  THAT PER C A P I T A  PRODUCTION OF REFUSE W I L L  
I N C R E A S E  T O  APPROXIMATELY 5.7 L B S  PER DAY BY 1 9 7 8 .  THE C O M P O S I T I O N  OF THE REFUSE W I L L  ALSO CHANGE W I T H  AN I N C R E A S E  I N  
THE AMOUNT OF PACKAGING M A T E R I A L  AND A DECREASE I N  T H E  AMOUNT OF FOOD WASTES. I T  I S  E S T I M A T E D  THAT 7 5  PERCENT O F  THE 

S I G N I F I C A N T  PROBLEMS W I L L  E X I S T  I N  1 9 7 8 .  
P O P U L A T I O N  W I L L  B E  I N  URBAN AREAS, WHEREAS ONLY 6 6  PERCENT L I V E  I N  URBAN AREAS NOW. I F  P R A C T I C E S  DC NOT CHANGE 

Q7-C3-QEZL E S T I M A T E D  12 M I L L I O N  TONS A YEAR BY 1 9 8 0  I N  SOUTHERN C A L I F O R N I A  ( PROJECTIONS S A N I T A R Y - L A N C F I L L  
S A L V A G E ( M E T A L S 1  ) 

REFUSE REMOVAL JOURNAL 10(11), P. 38  (NOVEMBER 1 9 6 7 ) .  P R O J E C T I O N S  ARE MADE TO T H E  YEAR 1 9 8 0 .  I T  I S  E S T I M A T E D  T H A T  
THERE W I L L  BE N I N E  AND ONE-HALF M I L L I O N  PEOPLE AND THEY WILL PRODUCE 1 2  M I L L I O N  TONS PER DAY O F  REFUSE. DATA I S  
PRESENTED CN L A N D F I L L  F A C I L I T I E S  I N  LOS-ANGELES CCUNTY AND T H E I R  L I F E  EXPECTANCY 

D7-03-QC221 $214 M I L L I O N  SOUGHT I N  NEW YORK C I T Y  ( P R O J E C T I O N S  VOLUMES I N C I N E R A T I O N  1 
S O L I D  WASTES MANAGEMENT/RRJ 11(2)1 P. 2 2  (FEBRUARY 1 9 6 8 ) .  AN ACCOUNT OF THE C A P I T A L  AND O P E R A T I N G  BUDGET FOR NEW 
YORK C I T Y .  DATA I S  PRESENTED ON CURRENT AND FUTURE NEEDS FOR H A N D L I N G  AND D I S P O S A L  O F  REFUSE I N  NEW YORK C I T Y .  

97-07--9 S A h - F R A h C I S C O  BPY AREA S O L I D  WASTE MANAGEMENT AND P L A N N I N G  PROBLEMS ( Q U A N T I T Y  C O S T ( C O L L E C T 1 C N I  
COST( O P E R A T I N G  I S A N I  T A R Y - L A N D F I L L  1 
ROGERS, P. A. 

C A L I F O R N I A  VECTOP VIEWS 1 2 ( 1 0 ) 7  P. 5 1  (OCTOBER 1 9 6 5 ) .  T H E  A R T I C L E  P O I N T S  OUT THE TRENDS I N  WASTES PRODUCTION UP TO 
T H E  YEAR 2000. I T  E M P H A S I Z E S  T H E  F A C T  THAT THE E X I S T I N G  F A C I L I T I E S  WILL NOT BE ABLE T O  COPE W I T H  T H E  HUGE VOLUME THAT 
WILL BE PRODUCED. I N  T H E  N I N E  BAY AREA COUNTIES,  THE AREA D E A L T  W I T H  B Y  THE A R T I C L E ,  E X I S T I N G  F A C I L I T I E S  W I L L  BE A B L E  
TO HANDLE REFUSE U N T I L  THE YEAR 1979. A T O T A L  OF 3 3 , 1 2 5  ACRES OF LAND WOULD B E  REQUIRED TO ACCOMMODATE THE BAY AREA 
REFUSE D I S P O S A L  NEEDS TO T H E  YEAR 2COO. I N  COMPUTING THE FUTURE NEEDS OF AN AREA, A STANDARD OF 3-4 L B / C A P I T A / D A Y  I S  
USED. T H I S  F I G U R E  I S  lvOT 4LWAYS ACCURATE, FOR OFTEN I T  DOES NOT T A K E  I N T O  ACCOUNT A G R I C U L T U R A L  AND S P E C I A L  WASTES. 
FOR T H E  B A Y  AREA, 5 .7  L B / C A P I T A / D A Y  WERE PRODUCED I N  1 9 6 3 ,  I N C L U D I N G  WASTES FROM A L L  C L A S S I F I C A T I O N S  AND O R I G I N S .  FOR 
NORMAL REFUSE (REFUSE D I S P O S E D  O F  AT A S A N I T A R Y  L A N D F I L L  S I T E ) ,  THE F I G U R E  WAS 3.8 L B / C A P I T A / D A Y .  T H E  S T A T E  DEPARTMENT 
OF P U B L I C  H E A L T H  I N  I T S  REPORT T O  T H E  A S S O C I A T I O N  OF BAY AREA GOVERNMENTS RECOMMENDED THE F O L L O W I N G  - ( 1 )  I N V E S T I G A T I O N  
OF NEW OR b L T E R N A T I V E  METHODS OF S O L I D  WASTE D I S P O S A L ,  I N C L U D I N G  T H E  E S T A B L I S H M E N T  O F  DEMONSTRATION P L A N T S  I N  T H E  B A Y  
AREA. (2) A C Q U I S I T I O N  O F  A D D I T I O N A L  L A N D F I L L  S I T E S  I N  ACCORDANCE W I T H  A MASTER PLAN FOR T H E  E N T I R E  REGION. ( 3 )  
I N V E S T I G A T I O N  CF THE F E A S I B I L I T Y  OF E S T A B L I S H I N G  4 S E R I E S  O F  R E F U S E  TRANSFER S T A T I O N S .  ( 4 )  IMPROVEMENT OF O P E R A T I O N A L  
P R A C T I C E S  AT E X I S T I N G  S I T E S .  ( 5 )  I N V E S T I G A T I O N  OF THE PROSPECTS CF C R E A T I N G  ONE OR MORE LARGE D I S T R I C T S  T O  C O N S O L I D A T E  
P L A N N I N G  AND OPERATION CF D I S P O S A L  F A C I L I T I E S .  ( U C I  

02 04 ANALYSIS OF REFUSE (METHODS) 

D7-04-QQ381 REFUSE A N A L Y S E S  
H A E F E L I ,  R. J. 

I N T E R N A T I O N A L  RESEARCH GROUP CN REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE , 
IRGR I N F O R M A T I O N  BULL 1 5 ,  (AUGUST 1 0 6 ' 2 ) .  THE METHODS OF REFUSE ANALYSES AS DESCRIBED,  FREQUENTLY SERVE AS A 
P R E R E Q U I S I T E  T C  T H E  CONSTRUCTION O F  LARGE I N C I N E R A T O R S .  ANALYSES O F  REFUSE FOR I N C I N E R A T I O N  P L A N T S  ARE MCST D I F F I C U L T  
T O  MAKE BECAUSE THE REFUSE MAY C O N T A I N  ANY AND A L L  SUBSTANCES H A V I N G  ANY CONNECTION AT A L L  TO MANKIND.  A METHOD FOR 
ANALYSES IS D E S C R I B E D  W H I C H  IS S I M P L E ,  REPRODUCIBLE,  ETC. 

QZ=&+=Q1228 N E h  METHOD FOR D E T E R M I N A T I O N  OF C A L O R I F I C - V A L U E  O F  HETEROGENEOUS M A T E R I A L  W I T H  H I G H  CONTENT OF I N E R T  
COMPGNElvTS I CALOR I F I C - V A L U E  ( D E T E R M I  N A T I  ON) 
H I L L E R ,  He + MACKCWSKI,  L e  

UEBER E I N E  METHODE ZUR BESTIMMUNG D E S  H E I Z W E R T E S  VON INHOMOGENUM UND B A L L A S T R E I C H E M  M A T E R I A L  ( S T A E D T I S C H E R  MUELL T 

GAS-WASSER-WAERME 1 8 ( 2  1 ,  P. 2 6 - 9  (FEBRUARY 1964) D E S I G N  OF APPARATUS FOR D E T E R M I N A T I O N  .OF CALOR1 FIC-VALUE OF 

D U R I N G  I N C I N E R A T I O N  OF REFUSE.  ( E 1 1  
REFUSE. USE OF E X P E P I M E N T A L  DATA I N  D E T E R M I N A T I O N  OF T O T A L  HEAT C A P A C I T Y ,  U S E F U L  H E A T  C A P A C I T Y ,  AND L O S S  OF H E A T  

p2-04-07746 NEW GENEPAL D I R E C T I O N S  FOR T E S T I N G  O F  REFUSE, IMPORTANCE OF T A K I N G  R E P R E S E N T A T I V E  SAMPLE O F  3 CU M  SIZE^( 
S A M P L I N G  A N A L Y S I S  ) 
JAEGER,  B e  c 

NEUE R I C H T L I N I E R  FUER D I E  UNTERSUCHUNG VON M U E L L t  A U F B E R E I T U N G S - T E C H N I K  C ( 5 )  9 P. 2 5 7 - 2 6 1  ( M A Y  1 9 6 5 )  E F F E C T I V E  
P R E P A R A T I O N  C)F REFUSE FOR LABORATORY AND A N A L Y S I S  SAMPLES BY MEANS OF SEVERAL COMMINUTION AND M I X I N G  PROCEDURES I S  
STRESSED. FOR J U D G I h G  REFUSE AS FUEL, I T  SHOULD BE ANALYZED W I T H  RESPECT TO WATER AND ASH CONTENT AND C A L O R I F I C - V A L U E ,  
T E S T  FOR C O M P O S T A B I L I T Y  S H A L L  COMPRISE WATER CCNTENT, CONTENT O F  E F F E C T I V E  ORGANIC SUBSTANCES, CONTENT O F  A V A I L A B L E  
NITROGEN,  SELF-HEATING TESTS.  ( E 1  

C . 2 - 0 4 - 0 1 2 5 3  REFUSE A N A L Y S I S  AT ABERDEEN 
P U B L I C  C L E A N S I N G  58(.?) 7 P. 70-71 ( 1 9 6 8 )  THE ABERDEEN C L E A N S I N G  DEPARTMENT HAS D E V I S E D  A THREE T I E R E D  METAL TRAY, 
W I T H  EACH TRAY kAVIP 'G D I F F E R E N T  S I Z E  MESH SCREENS I N  THE BOTTOM TO GRADE THE S I Z E  OF REFUSE. THE REFUSE COLLECTORS GO 
OUT AND S E L E C T I V E L Y  C G L L E C T  REFUSE FRCM A LARGE CROSS S E C T I O N  OF PROPERTIES.  THE TRAYS ARE WEIGHED TO D E T E R M I N E  REFUSE 

TYPE O F  REFUSE CGLLECTED. * 

COLLECTED.  THE WEIGHT RANGED FROM 140 L B  TO 3 3 2  LB. THE ECONOMIC STANDARDS H A V E  A DEFINITE BEARING ON T!-E AMOUNT AND 

I--' 

1. 

Q2&4=QlB9C DEVELOPMENT OF A METHOD FOR SAMPLING AND A N A L Y Z I N G  REFUSE ( Q U A N T I T Y  CCMPOSITION-  A N A L Y S I S ( R E F U S E I  1 

T H E S I S  - PURDUE U N I V E R S I T Y  ( J A N U A R Y  1 9 6 3 ) .  E X P E R I M E N T A L  S T U D I E S  WERE CONDUCTED UNDER A N A T I O N A L  I N S T I T U T E S  OF 
H E A L T H  SPONSOREO R E S E A k C H  PROJECT D I R E C T E D  TOWARD THE DEVELOPMENT OF A R E L I A B L E  METHOD OF REFUSE S A M P L I N G  AND 

B E L L ,  J. M. 

A N A L Y S I S .  I N D I V I D U A L  F E F U S E  S A M P L I N G  PROJECTS WERE CONDUCTED BY PURDUE U N I V E R S I T Y  I N  COOPERATION W I T H  THE C I T I E S  OF 
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L II 

MILWAUKEE, WISCONSIN,  TOLEDO, OHIO,  BLOOMINGTON, I N D I A N A ,  AND I N D I A N A P O L I S ,  I N D I A N A ,  W I T H I N  T H E  P E R I O D  OF AUGUST 1959 
T O  A P R I L  1 9 6 2  CURPNG W H I C H  T I M E  A TOTAL OF 2 4 0 0  REFUSE SAMPLES WERE O B T A I N E D  AND ANALYZED. F I E L D  S T U D I E S  WERE 
CONDUCTED I N  ORGER TO O B T A I N  SAMPLES OF REFUSE FOR LABORATORY A N A L Y S I S  AS WELL AS TO E S T I M A T E  THE ACCURACY OF THE 
METHOD U S E D  I N  O B T A I N I l v G  THESE SAMPLES. SAMPLE AREAS WERE SELECTED B Y  S T R A T I F I E D  RANDOM S A M P L I N G  AFTER T H E  C I T Y  HAD 
B E E N  C L A S S I F I E D  I N T C  H I G H ,  MEDIUM, AND LOW SOCIO-ECONOMIC STRATA ON THE B A S I S  OF HOUSING AND/OR PROPERTY MARKET VALUE. 
WEEKLY SPMPLES OF REFUSE WERE O B T A I N E D  FROM THE SAMPLE AREAS AND AN E S T I M A T E  MADE OF T H E  T O T A L  C I T Y  WEIGHT OF REFUSE B Y  
S I M P L E  E X T R A P O L A T I O N  PRGCEDURES. P E R I O D I C  W E I G H I N G S  OF THE TOTAL C I T Y  REFUSE ALLOWED THE D E T E R M I N A T I O N  OF T H E  PERCENT 
ERROR OF THESE E S T I M A T E S .  S I G N I F I C A N T  DIFFERENCES WERE FOUND I N  THE AVERAGE PERCENT ERROR OF THESE E S T I M A T E S  BETWEEN 
THREE O F  T H E  FOUR C I T I E S .  D I F F E R E N T  SAMPLING R A T I O S  ( P O P U L A T I O N  OF A L L  SAMPLE AREAS D I V I D E D  BY T O T A L  C I T Y  P O P U L A T I O N )  
WERE USED I N  EACH C I T Y .  THEY PANGED FROM 0 . 0 2 4 4  I N  BLOOMINGTON TO 0.0006 I N  MILWAUKEE. A L O G A R I T H M I C  R E L A T I O N S H I P  WAS 
FOUND BETWEEN THE S A M P L I N G  R A T I O  AND THE AVERAGE PERCENT S A M P L I N G  ERROR. AN A N A L Y S I S  OF THE F I E L D  S T U D I E S  W I T H  RESPECT 
T O  T H E  PARAMETERS O F  L B S / C A P I T A / D A Y  AND C U - F T / C A P I T A / D A Y  I N D I C A T E D  A S I G N I F I C A N T  D I F F E R E N C E  BETWEEN T H E  I-IGH, MEDIUM, 
AND LOW SOCIO-ECONOMIC C L A S S I F I C A T I O N S  AS WELL AS BETWEEN THE V A R I O U S  SEASONS OF THE YEAR. U S I N G  I N F O R M P T I O N  AND 
E X P E R I E N C E  FROM THPEE AND ONE-HALF YEARS OF RESEARCH A RECOMMENCED PROCEDURE FOR THE S A M P L I N G  AND A N A L Y S I S  OF REFUSE 
WAS FORMULATED. I N C L U D E D  ARE A D E T A I L E D  D E S C R I P T I O N  OF THE S A M P L I N G  TECHNIQUE TO BE EMPLOYED BOTH I N  T H E  F I E L D  AND 
LABORATORY 

02 05 DEMOLITION WASTE 

02 06 BULKY WASTE 

3 7 - 0 6 - P Q l 2 3  NO REFUSE GEFUSED ( BULKY-WASTE C O L L E C T I O N  Q U A N T I T Y  1 

T H E  AMERICPN C I T Y  7 9 ( 4 ) 7  P. 1 1 7 - 1 1 8  ( A P R I L  1 9 6 4 ) .  AN A L L  OUT CAMPAIGN WAS CCNDUCTED. I N  WATERBURG, CONNECTICUTT,  TO 
R I D  THE AREA OF KEFUSE. T H E  RESULTS WERE STAGGERING. THE C O L L E C T I O N  WEIGHED 5 0 0 0  TONS AND I N C L U D E D  600 REFRIGERATORS,  
500 STOVES, 350 h A T E E  TANKS,  AND THOUSPNDS O F  BED S P R I N G S .  

M I R T C t  H. A. 

03 Solid Waste Collection 

03 01 COLLECTION METHODS 

Ql=!ll=QQQ66 REFUSE C U L L E C T I U N  P R A C T I C E  ( C O L L E C T I O N ( E Q U 1 P M E N T )  Q U A N T I T I E S  C O S T ( C O L L E C T I 0 N )  FREQUENCY LAW 
C O L L E C T I O N (  METHODS) RECORD-SYSTEMS 1 

P U B L I C  A D M I N I S T R A T I O N  S E R V I C E ,  CHICAGO, I L L I N O I S ,  (1966)  T H I R D  E D I T I O N .  T H I S  BOOK, PREPARED BY T H E  APWA COMMITTEE 
ON S O L I D  WASTES D I S P C S A L  D I S C U S S E S  - (1 THE REFUSE C O L L E C T I O N  PROBLEM, ( 2 1  Q U A N T I T I T E S  AND C H A R A C T E R I S T I C S  OF REFUSE, 
( ? I  P R E P A R A T I O N  OF REFUSE FOR C O L L E C T I O N ,  ( 4 )  FACTORS A F F E C T I N G  REFUSE COSTS, ( 5  1 REFUSE C O L L E C T I O N  METHCDS, ( 6 )  REFUSE 
C O L L E C T I O N  EQUIPMENT, ( 7 )  P L A N N I N G  OF REFUSE C O L L E C T I O N  SYSTEMS, ( 8 )  SUPPLEMENTAL TRANSPORTATION OF REFUSE, ( 9 1  
C O L L E C T I C N  PRCbLEMS, AND (10) C@MPARISON OF M U N I C I P A L ,  CONTRACT, OR P R I V A T E  C O L L E C T I O N  OF REFUSE. 

21=!21=QQQ&$ KEEP REFUSE COLLECT@RS @ N  THE ROUTE ( T R A I N ( V E H 1 C U L A R )  C O L L E C T I O N  1 

THE A M E P I C A N  C I T Y  8 C ( 6 1 ,  P. I?.?-111 ( J U N E  1 9 6 5 ) .  MONTGOMERY, ALABAMA HAS STARTED TO USE REFUSE T R A I N S  ON T H E I R  
GREEN, Le  8. 

C O L L E C T I O N  ROUTES. T E N  T R A I N S  C O N S I S T I N G  OF A D R I V E R  AND THREE 5 CU-YD T R A I L E R S .  THREE LARGE TRUCKS GF 28-YD C A P A C I T Y  
EACH S E R V I C E  THE T F A I N S .  T 9 A I L E R S  ARE L E F T  AT S P E C I A L  STORAGE YARDS WHEN NOT I N  USE TO E L I M I N A T E  RETURNING THEM TO T H E  
CFNTRAL GARAGF. G A S O L I N E  CONSUMPTION H A S  B E E N  REDUCED TO ABOUT O N E - T H I R D  BY T H E  USE O F  THE T R A I N S .  I T  I S  REPORTED 
THAT THE EOUNCING OF T H E  T R A I L E R S  COMPACTS T H E  REFUSE B Y  ABOUT 2 5  PERCENT. 

Qz=Ql=QQCBB M@RE REFUSE COLLECTED W I T H  LESS WORK ( C O L L E C T I O N  TRUCK 1 
T H E  AMFRICPN C I T Y  8 0 ( 7 ) r  P. 26 ( J U L Y  1 9 6 5 ) .  I N  WYANDOTTE COUNTY, KANSAS, A S P A L L  3-WHEELED CUSHMAN DUMP TRUCKSTER 
I S  USED TO S E R V I C E  LCNG DRIVEWAYS AND WIDELY SPACED HOUSES I N  THE SUBURBS. THE HOPPER HOLDS 1-1/2 CU-YDS OF REFUSE, OR 
1,000 LBS,  AND CAN BE DUMPED D I R E C T L Y  I N T O  THE LARGE TRUCK W I T H  WHICH I T  I S  USED. T H E  V E H I C L E ' S  SMALL S I Z E  P E R M I T S  I T  
TO B E  TURNED APOUND I h  hARREW DRIVEWAYS. ( U C )  

QZ-01-001Q1 ONE TRUCK SERVES 4,400 PEOPLE ( C O L L E C T I O N  
T H E  AMERICAN C I T Y  8 0 ( 4 ) ,  P.  2 1  ( A P R I L  1 9 6 5 1 .  THE WAYNESBOROUGH, GEORGIA,  S A N I T A T I O N  DEPARTMENT USES A COMPACTION 
TYPE TRUCK WHICH LOADS AT THE S I D E  N E 4 9  THE FRDNT. I T  NEEDS NO T A I L  GATE. I T  SERVES 4,400 R E S I D E N T S .  ( U C I  

2&Ql=QQ134 M I N N E A P C L I S  S A N I T A T I O N  SYSTEM SHOWS E F F I C I E N C Y  ( C O L L E C T I O N  1 
QEFUSE REMCVAL JCURFIAL 4(?), P. 12-13, 2 2 7  4 8  ( 1 9 6 1 ) .  CUFRENT P R A C T I C E  I N  1 9 6 1  I N  M I N N E A P O L I S  FOR REFUSE 
C O L L E C T I O N  I S  DESCRIBED.  

n 3 - 0 1 - 0 0 1 8 1  T P A S H  D I S P C S A L  PRCBLEMS GROW W I T H  P O P U L A T I O N  

D I E S E L  AND GAS T U R B I N E  PROGRESS 3 3 ( 1 1 ) r  P. 3C-?1 (NOVEMBER 1 0 6 7 ) .  S I L V E R  STATE D I S P O S A L  CO HAS 1 8 - Y R  CONTRACT W I T H  

S H I F T S  O F  D R I V E R S  WCFK S I X  DAY WEEK. F I R S T  S H I F T  STARTS A T  3 A.M. AND GOES T O  11 3 0 .  SECOND S H I F T  WORKS FRCM NOON 
U N T I L  8 P.M. CCMPAhY OPERATES 16 CUMMINS C - 1 8 0  E N G I N E S  I N  NEW WHITE MODEL 1 5 6 4  CAB-OVER-ENGINE TRUCKS. B E H I N D  D I E S E L S  
ARE A L L I S O N  M T 4 1  A U T @ M A T I C  T R A N S M I S S I O N S .  ( E 1 1  

U-Ol-QQ2P6 MANAGEMENT I N F O R M A T I O N  SYSTEM S T U D I E D  FOR L O S  ANGELES 

OGDEN, M. 

C I T Y  OF L A S  VEGAS T C  COLLECT TRASH AND GARBAGE AND HAUL I T  TO L A N D - F I L L  DUMP I T  OPERATES 1 3  M I  E A S T  OF C I T Y .  TWO 

HUME, N. 
REFUSE REMOVAL JCURNAL l P ( l l ) r  P. 39r 441 4 6  (NOVEMBER 1967). THE LOS ANGELES REFUSE C O L L E C T I O N  AND D I S P O S A L  
D I V I S I O N  SERVES T H E  T H I R D  LARGEST C I T Y  I N  T H E  COUNTRY. THE C O L L E C T I O N  F L E E T  LOGS 7 M I L L I O N  M I L E S  PER YEAR. T H E  
D I V I S I O N  COVERS 4 5 4  SQUARE M I L E S .  OVER 1,130,000 TCNS OF R U B B I S H  ARE HAULED ANNUALLY. I T  I S  MOSTLY R E S I D E N T I A L  I N  
O P I G I N .  THE L A B O R  FCRCE C O N S I S T S  OF MORE THAN 3 5 0  EMPL YEES. T H E  S E R V I C E S  I N C L U D E  MORE THAN 9 5 0  I N D I R E C T  A C T I V I T I E S .  

1. I N F D R M A T I O N  A T  EACH SUPERVISORY L E V E L  TO I N C R E A S E  I S I B I L I T Y  CONTROL O F  OPERATIONS,  F A C I L I T A T E  D E C I S I O N  MAKING,  s 

PND A S S I S T  I N  I D E N T I F I C A T I O N  AND S O L U T I O N  OF PROBLEMS, H I S T O R I C A L  DATA FROM WHICH I N F O R M A T I O N  FCR S P E C I A L  S T U D I E S  
COULD BE R E T R I E V E D  AND ANALYZED,  3. DEVELOPMENT OF PR CEDURES FOR E L I M I N A T I N G  NEED OF I N T E R M E D I A T E  MANUAL PROCESSING 
BETWEEN P C Q U I S I T I D N  OF SOURCE DATA AND PREPARATION OF P 4 Y R O L L v  PERSGNNEL, AND COST ACCOUNTING, 4 .  R E D U C T I O N  OF THE 

APPROXIMATELY 4,COC TONS OF GARBAGE PER DAY ARE COLLECT D BY 500 TRUCKS. I N F O R M A T I O N  SYSTEM RESEARCH PROVIDES-  i 
T I M E  L P G  BETWEEFI THE CLOSE OF T H E  REPORTING P E R I O D  AND HE D I S T R I B U T I O N  OF COST AND A N A L Y T I C A L  REPORTS MANAGEMENT. 
A D E S C R I P T I O N  I S  G I V E N  OF THE O R G A N I Z A T I O N  OF C O L L E C T 1 0  A C T I V I T I E S ,  D E C I S I O N S  MAKING, AND S P E C I F I C A T I O N S  OF THE 
MANAGEMENT I N F O R k A T I C N  SYSTEM. ( U C )  
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QkDl-00361 WE SAVE 37 PERCENT ON REFUSE C O L L E C T I O N  ( COST(OPERAT1NG) 1 
KNOWLES, V. C. 

T H E  AMERICAN C I T Y  77(1) ,  P. 90-91 ( J A N U A R Y  1 9 6 2 ) .  OAK PARK C I T Y ,  M I C H I G A N ,  SWITCHED FRCM A M U N I C I P A L L Y  OWNEC 
REFUSE D I S P O S A L  SYSTEM T O  A CONTRACT SYSTEM. WHEN THE C I T Y  OWNED THE OPERATION,  COSTS PER YEAR WERE A P P R O X I M A T E L Y  

CONTRACTOR PROVIDES A CURB S I D E  SERVICE,  AND R E Q U I R E S  S E P A R A T I O N  OF C O M B U S T I B L E S  AND NONCOMBUSTIBLES. COLLECT IONS ARE 
S140~0C'O FOR REFUSE C O L L E C T I O N  AND D I S P O S A L .  UNDER P R I V A T E  CONTRACT, T H E  COSTS PER YEAR DROPPEC TO $ 8 7 ~ 0 0 0  THE 

MADE I N  SEPARATE V E H I C L E S .  D I S P O S A L  I S  NO PROBLEM. OAK PARK I S  ONE O F  14 C I T I E S  BELONGING TO THE SOUTHEASTERN OAKLAND 

BO-ACRE S A N I T A R Y  L A N D F I L L  S I T  E. T H E  CONTRACTOR S U P E R V I S E D  T H E  TRANSFORMATION OF THE OLD C I T Y  DUCP I k T O  A S A N I T A R Y  
COUNTY R U B B I S H  AND GARBAGE AUTHORITY,  WHICH I N C I N E R A T E S  REFUSE AND D I S P O S E S  OF R E S I D U E S  AND NONCOMBUSTIBLES AT AN 

L A N D F I L L  OPERATION,  AND THE D I S P O S A L  S I T E  I S  NOW F R E E  FROM PESTS AND ODORS. T H E  COMPANY P R O V I D E S  WEEKLY GARBAGE 
C O L L E C T I O N  T O  T k E  R E S I D E N T S .  ( U C )  

Q..3-Ol-QQ&ll  DUSTLESS C O L L E C T I C N  PROGRESSES I N  B R I T A I N  ( SALVAGE COMPACTION 1 
REFUSE REMOVAL JOURNAL 5 ( 8 ) 9  P. 1 2  (AUGUST 1 9 6 2 ) .  ALTHOUGH T H E  DUSTLESS REFUSE C O L L E C T I O N  SYSTEM WAS F I R S T  
INTRODUCED I N  GREAT B R I T A I N  30 YEARS AGO, I T  HAS ONLY RECENTLY BEEN ADOPTED I N  MANY AREAS. THE M A I N  REASON FOR THE 
SLOW R A T E  OF PROGRESS SEEMS TO B E  THE H I G H  C O S T S  I N V O L V E D  I N  I N S T A L L I N G  THE SYSTEM. BIRMINGHAM,  B R I S T O L ,  EDINBURGH,  
GLASGOW, ST. MARYLEBCNE, S H E F F I E L D ,  TOTTENHAM, AND A FEW OTHER A U T H O R I T I E S  HAVE INTRODUCED DUSTLESS C O L L E C T I O N  W I T H  
FAVORABLE RESULTS. THE A R T I C L E  DESCRIBES T H E  SYSTEM I N  O P E R A T I O N  I N  ST.  MARYLEBONE. ( P H S )  

Q3-01-00418 N E H  SYSTEM I N  S I O U X  C I T Y  ( C O L L E C T I O N  1 
REFUSE REMOVAL JOURNAL 5 ( 7 )  P. 26  ( J U L Y  1 9 6 2 1  S I O U X  C I T Y ,  IOWA, I S  AN EXAMPLE O F  A COMMUNITY SUCCESSFULLY 
C O M B I N I N 6  THE P R I V A T E  CONTRACT AND M U N I C I P A L  SYSTEMS OF REFUSE C O L L E C T I O N .  UNDER A NEW C O L L E C T I O N  SYSTEM, T H E  C I T Y  I S  
S U P P L Y I N G  S E V E h  MODERN PACKER TRUCKS WHICH ARE OPERATED BY P R I V A T E  HAULERS ON A CONTRACT B A S I S .  THE NEW SYSTEM REPLACES 
THE OLD SYSTEM I N  WHICH 11 D I F F E R E N T  ROUTES WERE OPERATED BY 11 CONTRACTORS U S I N G  OPEN REFUSE TRUCKS. THE A R T I C L E  
G I V E S  T H E  WORDING O F  T H E  NEW CONTRACT WHICH THE C I T Y  I S  USING.  ( P H S )  

Q&QlrPP&&I NEW ORLEANS OEPAQTMENT FACES S P E C I A L  PROBLEMS ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I C N  I 
REFUSE REMOVAL JOURNAL 5 ( 9 ) ,  P. 14 (SEPTEMBER 1 9 6 2 ) .  D E S C R I B E S  S A N I T A T I O N  OPERATIONS I N  NEW ORLEANS, L A .  UP U N T I L  
1953 NEW ORLEANS WAS S T I L L  C O L L E C T I N G  REFUSE I N  MULE-DRAWN OPEN WAGONS, BUT THE MULE H A S  G I V E N  WAY TO A F L E E T  OF 
COMPACTION REFUSE TRUCKS. GARBAGE I S  P I C K E D  UP THREE T I M E S  A WEEK, AND TRASH ONCE A WEEK. SUCCESSFUL E X P E R I M E N T A T I O N  
I S  B E I N G  DONE I N  COMBINED C O L L E C T I O N  OF GARBAGE AND TRASH, AND T H I S  SYSTEM WILL PROBABLY B E  EXTENDEC I N  THE FUTURE. 
REFUSE D I S P O S A L  I S  ACCOMPLISHED THROUGH S A N I T A R Y  L A N D F I L L I N G  AND I N C I N E R A T I O N  A T  THE PRESENT, B U T  GRADUALLY THE C I T Y  I S  

OPERATIONS.  T H E  C I T Y  HAS T O  EMPLOY MEN ON FOOT W I T H  PUSHBROOMS TO REACH SOME AREAS. T R E E S  ALSO CREATE PROBLEMS I N  NEW 
ORLEANS, THE C I T Y  HAS SOME 1 5 0 , 0 0 0  TREES,  M A K I N G  L E A F  REMOVAL A B I G  J O B  EACH F A L L .  THE ANNUAL M A R D I  GRAS PRESENTS 

S H I F T I N G  TOWARD A SYSTEM OF T O T A L  I N C I N E R A T I O N .  NARROW STREETS AND PARKED CARS PRESENT PROBLEMS FOR STREET C L E A N I N G  

S P E C I A L  L I T T E R  PROBLEMS FOR THE C I T Y  OF NEW ORLEANS WHICH MUST BE COPED WITH. ( P H S I  

QkU=QQ3JI P R G M I N E h T  NEW ORLEANS HAULER HAS LONG H I S T O R Y  ( C O L L E C T I O N  1 
REFUSE REMCVAL JOURNAL 5 ( 9 ) 7  P. 1 6  (SEPTEMBER 1 9 6 2 ) .  D E S C R I B E S  THE LARGEST P R I V A T E  REFUSE H A U L I N G  F I R M  I N  T H E  
NEW-ORLEANS, L O U I S I P N A ,  AREA, WHICH GREW OUT OFA 91-YEAR-OLD F A M I L Y  O R G A N I Z A T I O N  THAT USED TO H A U L  PASSENGERS AND 
BAGGAGE UNDER CONTRACT W I T H  T H E  RAILROADS.  THE COMPANY HANDLES OVER 6 0 0 , 0 0 0  CU-YDS OF M A T E R I A L  ANNUALLY FROM OVER 800 
CUSTOMERS, I N C L U D I N G  B U S I N E S S E S ,  I N S T I T U T I O N S ,  AND M I L I T A R Y  I N S T A L L A T I O N S .  A L L  C O L L E C T I O N  U N I T S  ARE RADIO-EQUIPPED.  
P R I V A T E  CONTRACTORS I N  NEW ORLEANS ARE NOT ALLOWED T O  U S E  M U N I C I P A L  I N C I N E R A T O R S ,  SO A L L  OF T H E  R E F U S E  I S  D E P O S I T E D  I N  
T H E  C I T Y  DUMP. ( P H S )  

Q 3 - 0 l - O p 5 Q Q  HAULAWAY, I N C .  T SERVES A LARGE, V A R I E D  C L I E N T E L E  

P R I V A T E  REFUSE H A U L I N G  F I R M S  I N  THE COUNTRY, LOCATED I N  OMAHA, NEBRASKA. E M P H A S I S  UPON GOOD S E R V I C E ,  A P O L I C Y  OF 
REFUSE REMOVAL JOURNAL 5 ( 1 1 ) ,  P.  6 (NOVEMBER 1 9 6 2 ) .  D E S C R I B E S  THE BEG1,NNING AND GROWTH OF ONE OF T H E  LARGEST 

H A N D L I N G  A L L  K I N D S  AND Q U A N T I T I E S  OF REFUSE AN0 AN AGGRESSIVE A D V E R T I S I N G  PROGRAM HAVE HELPED T H I S  R E F U S E  F I R M  TO 
EXPAND. T H E  COMPANY SERVES A V A R I E T Y  OF CUSTOMERS--MANUFACTURING PLANTS,  R E T A I L  STORES T B U I L D I N G S  ( P U B L I C  AND 
P Q I V A T E l  , H O S P I T A L S ,  APARTMENTS, A RACE TRACK, T H E  OMAHA AIRPORT,  AND AN ARMY I N S T A L L A T I O N .  ( P H S )  

03-01-005n2 REPORT GN THREE METHODS OF C O L L E C T I O N  I N  EUROPE ( C O L L E C T I O N  S A C K ( P A P E R 1  1 
REFUSE REMOVAL JOURNAL 5 (11) T P. 1 6  (NOVEMBER 1 9 6 2 )  D I S C U S S E S  THREE METHODS OF REFUSE C O L L E C T I O N  PRESENTLY B E I N G  
USED I N  EUROPE--DUSTLESS, SKEP, AND PAPER BAG. THE D U S T L E S S  SYSTEM I S  B E I N G  INTRODUCED I N  BIRMINGHAM,  ENGLAND, WHERE 
THE SKEP SYSTEM HAS P R E V I O U S L Y  BEEN USED, AND T H E  NEW METHOD H A S  OFFERED SEVERAL ADVANTAGES OVER THE OLE ONE, I N C L U D I N G  
E L I M I N A T I O N  OF S P I L L A G E ,  P R E V E N T I O N  OF REFUSE FROM G E T T I N G  WET, AND IMPROVED WORKING C O N D I T I O N S .  A COMPARISON WAS MADE 
OF CURB, PACK DOOR ( B Y  S K E P S )  AND SACK COLLECTIONS.  I T  WAS FOUND THAT THE PAPER SACK C O L L E C T I O N  SYSTEM I S  MORE 
HYGENIC,  I S  MUCH MORE A P P R E C I A T E C  BY WORKERS, I S  VERY NEARLY A DUSTLESS L O A D I N G  SYSTEM AND I S  WITHOUT T H E  I N H E R E N T  

S U I T A B L E  FOR WINTEP AND SUMMER COLLECTIONS,  AND THE R I S K  OF F I R E  I S  SMALL. OUT OF 14,000 SACKS U S E L  I N  THE 
E X P E R I M E N T S ,  THERE k E R E  OhLY N I N E  F A I L U R E S ,  AND T H E S E  WERE DUE TO HOUSEHOLDEPS' ATTEMPTS TO O V E R F I L L  THE SACKS. ( P H S )  

DISADVANTAGES OF COST AND H E A V I N E S S  OF THE J @ B  I N V O L V E D  I N  THE SKEP SYSTEM. EXPERIMENTS H A V E  SHOWN T H A T  SACKS ARE 

Q3=Ql.=wp MOUNT H O L L Y ' S  REFUSE PROGRAM ( C O L L E C T 1  ON S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 1 

T H E  AMERICAN C I T Y  76(73, P. 1 1 8  ( J U L Y  1 9 6 1 ) .  A D E S C R I P T I O N  O F  REFUSE C O L L E C T I O N  AND D I S P O S A L  P R A C T I C E S  I N  MOUNT 
VAN DEUSEN, Re H. + GREENWALE, J. 

HOLLY,  NEW JERSEY. T H E  C I T Y  PROVIDES A GOOD, E F F I C I E N T  S E R V I C E  A T  A N  ANNUAL C O S T  OF ONLY $ 2 . 2 4  PER C A P I T A .  ( P H S )  

QM1=QQz22 REFUSE IMPROVEMENT G A I N S  CUSTOMERS ( C O L L E C T I O N  1 
WILSON, J .  

THE A M E R I C A N  C I T Y  7 6 ( 5 ) ,  P. 29 (MAY 1 9 6 1 1 .  A NEW COMPACTION TRUCK, IMPROVEMENTS I N  C O L L E C T I N G  AND B I L L I N G ,  AND AN 

C O N D I T I O N S  I N  B P I N K L E Y  7 ARKANSAS. OTHER IMPROVEMENTS A N T I C I P A T E D  I N  THE FUTURE ARE COMPULSORY REFUSE C O L L E C T I O N  AND 
C C N V E F S I O N  OF THE C I T Y  DUMP I N T O  A S A N I T A R Y  L A N D F I L L .  ( P H S )  

I N T E N S I V E  P U B L I C  R E L A T I O N S  C A M P A I G N  HAVE ADDED NEW REFUSE C O L L E C T I O N  CUSTOMERS I N  AN EFFORT TO UPGRADE S A N I T A R Y  

QkQl=Q!25.2ft DOUBLED P E F U S E  C O L L E C T I O N S  COST US L E S S  
I V A N ,  S. 

THE A M E R I C A N  C I T Y  7 6 ( 4 ) ,  P. 102 ( A P R I L  1 9 6 1 ) .  REPLACEMENT OF OLD REFUSE-COLLECTING TRUCKS W I T H  MODERN, 
HIGH-COMPACTION U N I T S  HAS ENABLED THE C I T Y  OF HAMMOND, I N D . 1  TO EXTEND I T S  S E R V I C E  TO TWICE-WEEKLY C O L L E C T I O N S  AND AT 
THE SAME T I M E  PEDUCE C O L L E C T I O N  COSTS AND I N C R E A S E  SAFETY I N  OPERATIONS.  ( P H S )  

~ ~ l r M 5 . 2 &  P R I V A T E  REFUSE C O L L E C T I O N  DOES WORK 
M I T C H E L L ,  J. Me 

THE A M E R I C A N  C I T Y  7 6 t 3 1 1  P. 1 5 3  (MARCH 1961) .  A D I S C U S S I O N  O F  REFUSE C O L L E C T I O N  I N  MAPPLE TOWNSHIP, PA. F I V E  
P R I V A T E  HAULERS, L I C E N S E D  AND CONTROLLED B Y  THE M U N I C I P A L  A U T H O R I T Y ,  PROVIDE A GOOD S E R V I C E  AT LOW COST. ( P H S )  

Q ~ ~ ! I Z . Q Q ~ . Z P  SELF-SUPPORTING REFUSE PPOGRAM ( C O L L E C T I O N  1 
BRONOW, J. A. 

T H E  AMERICAN C I T Y  76 (1 ) ,  P .  78 ( J A N U A R Y  1 9 6 1 ) .  D E S C R I B E S  REFUSE C O L L E C T I O N  AND D I S P O S A L  OPERATIONS I N  TACOMA, 
WASH. A U T I L I T Y  W I T H I N  THE P U B L I C  WORKS DEPARTMENT I S  R E S P O N S I B L E  FOR REFUSE C O L L E C T I O N  AND MUST P R O V I D E  A SELF 

CLEANUP WEEK AN "OPEN HOUSE" AT THE C I T Y  DUMP I S  HELD. THE C I T Y ' S  ONLY REFUSE PROBLEM I S  LACK OF L A N D F I L L  S I T E S  FOR 
FUTURE D I S P O S A L .  ( PHS)  

S U P P O R T I N G  SERVICE.  AN E N T I R E  NEW REFUSE F L E E T  WAS RECENTLY I N S T A L L E D  T O  K E E P  P R I C E S  AT A M I N I M U M .  EVERY YEAR D U R I N G  

i: 
1. 
i[l 
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&3-01-00531 MORE S E R V I C E  A T  L E S S  COST ( C O L L E C T I O N  COST(OPERAT1NG) 1 

T H E  AMERICAN C I T Y  7 6 ( 2 1 ,  P. 25 (FEBRUARY 1961) .  THE USE OF CCKPACTOR REFUSE C O L L E C T I O N  U N I T S  I N S T E A D  OF OPEN 
F A P R I S ,  GV. W. 

T R A I L E R S  I S  S A V I N G  THE C I T Y  GF MEMPHIS, TENNESSEE, $28.16 PER U N I T  D A I L Y  AND I N C R E A S I N G  B Y  75 PER DAY THE NUMBER OF 
HOMES SERVED. ( P H S )  

QkQkQQS3B ONLY MCDERN WASTE C O L L E C T I O N  PROGRAMS CAN USE LABOR E F F I C I E N T L Y  ( C O S T ( L A B 0 R )  1 
WILCOX,  F .  F .  

P U B L I C  WORKS 8 6 ( 5 ) ,  P a  9 9  (MAY 1 9 5 5 ) .  T H E  USE OF MODERN PACKER TRUCKS I N  LYNBROOK, Ne Ye,  INCREASED WORKER 
E F F I C I E N C Y  BY RECUCING S T R A I N ,  I N C R E A S I N G  S P E E D  OF LOADING,  AND DECREASING I N J U R I E S .  THE WORK I S  ORGANIZED SO THAT 
EACH CREW HAS T h E  SAME SHARE OF R E S I D E N T I A L  AND B U S I N E S S  COLLECTICNS.  T H E  MEN ARE ALLOWED TO SALVAGE RAGS, WASTE 
PAPER, AND SCRAP IRON.  T H I S  I N C R E A S E D  WORKER S A T I S F A C T I O N  AND REDUCED THE AMOUNT OF WASTE THAT MUST BE D I S P O S E D  OF BY 
THE C I T Y .  COST I N  1953 WAS 120,000 DOLLARS - A PER C A P I T A  COST O F  $4.80 FOR TWO HOUSEHOLD C O L L E C T I O N S  EACH OF GARBAGE 
AND R U B B I S H ,  AND FOR D A I L Y  B U S I N E S S  COLLECTIONS.  ( U C )  

Q3dl=W&2 PLANNED REFUSE V E H I C L E  PEPLACEMENT- BETTER SERVICE,  LOWER MAINTENANCE ( I N C I N E R A T I O N  C G L L E C T I O N -  
EQUIPMENT C O S T ( D P E R A T 1 N G )  

PUBLIC WORKS 9 5 ( 3 ) ,  P.  i n 5  ( M A R C H  1964) .  THE COST OF I N C I N E R A T I O N  I S  $2.85 PER T O N  OF GARBPGE ANC SLUDGE BURNED. 
A D I S P O S A L  AREA FOR LARGE CCMBUSTIBLES AND NONCOMBUSTIBLES WAS OPERATED AT A COST OF $1.11 PER TON, OR 23 CENTS PER 
C A P I T A  FOR THE YEAR. U N I T  COSTS OF C O L L E C T I O N ,  NOT I N C L U D I N G  EQUIPMENT REPLACEMENT, WERE $3.97 PER C A P I T A  OR $16.92 
PER T O N  FOR GARBAGE AND COMBUSTIBLES AND $25.3@ PER TON OR $0.99 PER C A P I T A  FOR NONCDMBUSTIBLES.  AVERAGE PER C A P I T A  
WASTES ( T O T A L  CF BOTH K I N D S )  WAS OVER 1,000 L B  PER YEAR OR A B I T  LESS THAN 3 L B  PER PERSON PER DAY. THE P O L I C Y  OF 
T I M E L Y  REPLACEMENT CF WORN REFUSE C O L L E C T I O N  U N I T S  RESULTED I N  CHARGES OF $13,750 I N  1962 FOR V E H I C L E  MAINTENANCE - A 
R E D U C T I O N  OF $l@,@OC. FROM T H E  TWO PREVIOUS YEARS. A R A D I C A L  DECPEASE WAS NOTED I N  THE PROBLEMS OF K E E P I N G  A PROPERLY 
O P E R A T I N G  F L E E T  ON THE ROUTES. I U C )  

!22dkW5% REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  WESTERN EUROPE - P A R T  I- REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  ( 
FREQUENCY C G M P O S I T I D N  Q U A N T I T Y  1 
ROGUS, C. A. 

P U B L I C  WORKS 9 3 ( 4 1 ,  P. 48  ( A P R I L  1 9 6 2 ) .  S O L I D  WASTE PROBLEMS I N  EUROPE ARE GENERALLY HANDLED ON A METROPOLITAN,  
SOMETIMES ON A REGIONAL,  AND I N  SOME I N S T A N C E S  ON N A T I O N A L  LEVELS.  REFUSE I S  TREATED AS CONGLOMERATE M A T E R I A L  FROM 
WHICH V A L U A B L E  COMPONENTS CAN B E  EXTRACTED FOR I N D U S T R Y ,  AND AGRICULTURE.  ( U C )  

Ql=QI,.=fl55> BETTER REFUSE C O L L E C T I O N  FOR LESS MONEY ( C O S T ( O P E R A T I 0 N )  ) 
WARNER, W. P. 

P U B L I C  WORKS 9 3 ( 1 2 ) ,  P. 70 (DECEMBER 1962) .  BY CHANGING TO COMPACTION TYPE TRUCKS, L A K F L A N D ,  F L O R I D A ,  I S  NOW A B L E  
TO C O L L E C T  TRASH W I T H  GARBAGE TWICE A WEEK, AS OPPOSED T O  THE SEPARATE BUT L E S S  FREQUENT C O L L E C T I O N  OF THE TWO. 
DUMPMASTER CONTAINERS ARE NOW USED FOR SCHOOLS AND COMMERCIAL ESTABLISHMENTS.  THREE 2 0 - Y D  DEMPSTER DUMPMASTER PACKERS 
NEEDED. C O N T A I N E R S  SERVE 580 ESTABLISHMENTS,  HAVE A T O T A L  STORAGE C A P A C I T Y  OF 1 ,707  CU YD, AND ARE E M P T I E D  ON AN 
AVERAGE O F  THREE T I P E S  PER WEEK. THE ANNUAL OPERATING BUDGET HAS BEEN REDUCED FROM $281,000 I N  F I S C A L  YEAR 1960-1961, 
TO $215,000 I N  F I S C A L  YEAR 1961-19629 TO $200,106 I N  F I S C A L  YEAR 1962-1963. THE TOTAL NET S A V I N G S  EXPECTED D U R I N G  T H E  
L I F E  OF THE EQUIPMENT ARE $3  M I L L I O N .  ( U C )  

Q3-0l-QQSZ REFUSE C C L L E C T I O N  AND D I S P O S A L  I N  WESTERN EUROPE - PART I 1  - REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  - 
D P E R A T I h G  TECHNIQUES AND EQUIPMENT ( C O S T ( O P E R A T I N G 1  V E H I C L E S  ) 
ROGUSt C. A. 

P U B L I C  WORKS 9 3 ( 5 ) ,  P. O9 (MAY 1 9 6 2 ) .  I N  THE B R I T I S H  I S L E S  AND ON THE C O N T I N E N T ,  REFUSE I S  BROUGHT TC A CENTRAL 
S T A T I O N  FOR PROGFESSIVE S E P A R A T I O N  BEFORE F I N A L  D I S P O S A L .  F I R S T  O F  ALL,  F I N E  DUST, D I R T ,  AND ASH ARE REMOVED FOR 
SUBSEQUENT U S E  I N  FARMING, THEN C I N D E R S  AND UNBURNED COAL ARE SALVAGED FOR REUSE AS A FUEL.  METALS ARE M A G N E T I C A L L Y  
SEPARATED AND F I N A L ,  OTHER R E S A L V A B L E  # A T E R I A L S  APE REMOVED. THE REMAINDER,  1 .E . t  T A I L I N G S ,  E I T H E R  GC D I R E C T L Y  TO 
L A N D F I L L S ,  OR ARE I N C I N E R A T E D  AND LATER REMOVED T O  L A N D F I L L S .  THUS, THE T A I L I N G S  ARE C O N S I D E R A B L Y  L E S S  BOTH, I N  VOLUME 
AND I N  WEIGHT THAN h A S  T H E  O R I G I N A L  REFUSE AS COLLECTED.  GENERALLY,  A S I N G L E  AGENCY I S  CHARGED W I T H  T H E  COLLECTION,  
TQEATMENT,  AND G I S P O S A L  OF REFUSE. R E S P O N S I B I L I T Y  FOQ REMOVING D I R T ,  L I T T E R ,  AND SNOW AND I C E  FROM STREETS I S  AS 
CONFUSED I N  I T S  O R G A N I Z A T I O N  AND J U R I S D I C T I O N A L  A U T H O R I T Y  I N  EUROPE AS I N  T H E  U.S. - ALTHOUGH THE TREND I S  TO A S S I G N  
T H I S  T O  T H E  REFUSE C O L L E C T I O N  AGENCY. MAJOR D I F F E R E N C E S  BETWEEN EUROPEAN AND AMERICAN C O L L E C T I O N  SYSTEMS ARE - 1. 
I N C R E A S I N G  USE CF I N C E N T I V E  SYSTEMS I N  EUROPE. 2. U S E  OF LARGER TRUCK CREWS--4 O R  5 TO AS MANY A S  7. 3. I N C R E A S I N G  
U S E  OF T H E  It DUSTLESS " C O L L E C T I O N  SYSTEM. 4. THE OFTEN-TIMES L I M I T I N G  OF THE C O L L E C T I O N  TO A S I N G L E  MORNING 
TRUCKLOAD W I T H  P SUeSEQUENT REASSIGNMEYT OF PERSONNEL TO STREET C L E A N I N G .  DATA ARE PRESENTED ON C O L L E C T I O N  
PERFORMANCES AND C@STS I N  S I X  EUROPEAN COUNTRIES AND I N  T H E  U.S., A N 0  ON C H A R A C T E R I S T I C S  OF THE TRUCKS USED. GENERALLY 
EUROPEAN M U N I C I P A L I T I E S  U S E  FEWER TRUCKS9 LARGER I N  C A P A C I T Y ,  AND MORE H I G H L Y  MECHANIZED. ALTHCUGH T H E  C A P I T A L  COSTS 
OF THESE TRUCKS ARE HIGHER,  PER C A P I T A  COSTS ARE L E S S  DUE TO GREATER L O N G E V I T Y  AND LOWER INVENTORY.  TRUCKS ARE 
SUPERIOR BECAUSE OF THE USE O F  ALUMINUM A L L O Y S  AND REINFORCED F I B E R G L A S S  M A T E R I A L S ,  AND O F  THE S T R E A M L I N E D  D E S I G N  FOR 
THE BODY HOUSING, W F I C H  PROVIDES SMOOTH, R E A D I L Y  C L E A N A B L E  SURFACES, CORROSION R E S I S T A N C E ,  AND REDUCTION OF BODY 
MAINTENANCE.  GENERCLLY, DEAD WEIGHT ALSO I S  REDUCED. FOUR TYPES CF CCMPACTIDN TRUCKS ARE DESCRIBED.  THE HERMETIC 
DUSTLESS SYSTEM I S  N I D E L Y  USED. T H E  E S S E N T I A L  COMPONENTS OF THE SYSTEM ARE UNIFORMLY S I Z E D  RUGGED CONTAINERS W I T H  
H I N G E D  L I D S ,  ANC A C O M B I N A T I O N  L I F T I N G ,  T I L T I N G ,  AND SHUTTER MECHANISM ON T H E  T A I L G A T E .  A MAJOR ADVANTAGE I S  THAT I T  
I S  I N H E R E N T L Y  H Y G I E N I C  AND P E R M I T S  AN A E S T H E T I C  C O L L E C T I O N  OPERATION.  MAJOR DISADVANTAGES ARE T H E  I - I G h  C A P I T A L  COST, 
N O I S Y  O P E R A T I O h ,  I N A B I L I T Y  TO HANDLE BULKY M A T E R I A L S ,  TENDENCY TO CLOG W I T H  RAGS, WIRES, AND S T R I N G Y  M A T E R I A L S ,  
R E L A T I V E L Y  POOR C O M P A C T A B I L I T Y ,  AND THE MANDATORY NEED FOR S T A N D A R C I Z E D  COSTLY CONTAINERS.  BATTERY POWER AND D I E S E L  
E N G I N E  POWERED EQUIPMENT IS COMMON I N  EUROPE. EUPOPEAN C I T I E S  SPEND A H I G H E R  PROPORTION OF T H E I R  STREET C L E A N I N G  AND 
REFUSE D I S P O S A L  BUDGETS ON STREET C L E A N I N G  T H A N  DO AMERICAN C I T I E S ,  ALTHOUGH T H E I R  AMOUNTS OF STREET L I T T E R  AND D I R T  
ARE SMALLER. I N  A D D I T I O N ,  SNOW IS L E S S  OF A PROBLEM. ( U C )  

CkUzM159 REFUSE C O L L E C T I O N  EQUIPMENT W I L L  PAY FOR I T S E L F  I N  TWO YEARS 
HENNING,  E. G. 

P U B L I C  WORKS 9 3 ( 5 ) ,  P. 112  (MAY 1962) .  T H E  A R T I C L E  CONCERNS ORLANDO, F L A .  THE C I T Y  HAS S W I T C H E D  TO 100 PERCENT 
CONTAINER I Z A T I G N .  I N V C L V E D  APE 72,C'OO P I C K - U P  AND CURB S I D E  TRASH AND T R I M M I N G S  PICK-UPS/WEEK. THE C O N T A I N E R I Z A T I O N  
SYSTEM SAVES $tOC,OCC/YP. I N  1960 'I DUMPMASTER I' P R I N C I P L E  WAS ADOPTED I N  WHICH CONTAINERS ARE E M P T I E D  ON THE SPOT I N  
A S E L F - L O A D I N G  PACKER. T H E  C I T Y  ALSO SWITCHED TO FRONT-END LOADERS FOR HAND-COLLECTION ROUTES. T H E  MASTER. P L A N  
I N C L U D E S  THE F O L L O N I N G  F E A T U P E S  - 1. A PROPERLY S I Z E D  CONTAINER I S  PLACED AT EACH L O C A T I O N .  2. TWENTY 24 CU-YD 

A L L  COMMERCIAL S E R V I C E S  ARE C O N T A I N E R I Z E D .  4. 
S E L F - L O A D  DEMPSTER DUMPMASTER TRUCKS, AND 1103 C O N T A I N E R S  OF 3 TO 8 CU-YD C A P A C I T Y  MAKE UP THE P H Y S I C A L  EQUIPMENT. 3. 

D R I V E R S  WERE MADE CREW BOSSES.  5. L I G H T  F I B E R G L A S S  4 0 - G A L  T O T E  CONTAINERS WERE PURCHASED FOR THE PICK-UP MEN. 6. 
T H E  CREWS WORK ON A C O M B I N A T I O N  HOURLY TASK-FORCE B A S I S  (EXAMPLE,  A H4RD WORKING CREW CAN F I N I S H  T H E  DAY'S ASSIGNMENT 
I N  5 ~ I J U R S  AND YET GET 8-HR P A Y ) .  7 .  E I G H T E E N  HAND-COLLiECTION ROUTES W I T H  TWICE-A-WEEK P I C K U P  FOR 36,000 D W E L L I N G  
U N I T S  WERE E S T A B L I S h E D .  WEEKLY TRASH 4ND T R I M M I N G  PICKJUPS AMOUNTED T O  3 8 , 0 0 0 .  EACH DUMPMASTER WAS A L L O T T E D  6,000 

WAGES ANID F R I N G E  B E N E F I T S  FOR "HAND P I C K - U P "  CREWS WERE INCREASED.  

PICK-UPS P E R  NEEK. E .  COMMERCIAL PICK-UPS A R E  M A D E  A T   NIGHT B Y  5 DUMPMASTERS. ( u c )  

Q3Al=QQaB REFUSE C O L L E C T I O N  W I L L  SAVE $600 ,O@O ANNUALUY 
JACOBSON, A. R. 

P U B L I C  WORKS 9 3 ( 6 ) ,  P. 186 (JUNE 1962) .  I N  ORLANDO; F L O R I D A ,  A l oo  PERCENT C O N T A I N E R I Z E D  SYSTEM Is USED. I T  
C O N S I S T S  OF 78,COO CARRY-OUT REFUSE P I C K U P S  AND 38,nCO OURBSIDE T R A S H  AND T R I M M I N G S  P I C K U P S .  THE NEW SYSTEM SAVES THE 
C I T Y  $6OO,@OO ANNUALLY. ( S E E  ALSO ENTRY 03-01-00559.) I ( U C )  
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QkQlzPP569 P.EFUSE C O L L E C T I O N  AND REFUSE C H A R A C T E R I S T I C S  ( Q U A N T I T Y  GARCHEY-SYSTEM C H A R A C T E R I S T I C S  C O M P O S I T I O N  1 
ROCUS, C. A. 

P U B L I C  WORKS 9 7 ( 3 ) ,  P. 96  (MARCH 1 9 6 6 ) .  T H E  C O N T I N U I N G  TREND I N  B O T H  EUROPE AND THE U.S. I S  TO COLLECT AND TREAT 
M I X E D ,  UNSEGREGATED REFUSE I N  A S I N G L E  SYSTEM. T H E  E X C E P T I O N  I S  I N  T H E  H A N D L I N G  O F  O V E R S I Z E D  WASTES SUCH A S  LUMBER, 
T I M B E R ,  AND W R N I T U R E .  D E T A I L E D  I N F O R M A T I O N  ON THE C O M P O S I T I O N  AND P R O P E R T I E S  O F  REFUSE I S  NECESSARY EVEN W I T H  A 
S I N G L E  TREATMENT SYSTEM FOR M I X E D  REFUSE BECAUSE- ( 1 )  T H E  LAYOUT OF C O L L E C T I O N  ROUTES AND THE D E S I G N  OF C O L L E C T I O N  
EQUIPMENT ARE GOVERhEC B Y  THE T O T A L  REFUSE OUTPUT FOR ANY G I V E N  P E R I O D ,  I T S  D A I L Y  AND SEASONAL V A R I A T I O N S ,  I T S  D E N S I T Y ,  
COMPACTION, ANC CGMPAPISON. ( 2 )  I N C I N E R A T O R  D E S I G N  AND O P E R A T I O N  COMPUTATIONS REQUIRE A KNOWLEDGE OF T H E  AMOUNTS OF 
C O M B U S T I B L E S v  T H E I R  A B R A S I V E N E S S ,  T H E I R  MOISTURE AND C A L O R I F I C  CONTENTS, AND T H E  A V A I L A B I L I T Y  O F  C T  H, 0 ,  ETC. ( 3 )  
D E N S I T Y  AND C O M P A C T A G I L I T Y  MUST BE KNOWN TO E S T I M A T E  THE AREA, SPACE NEEDS, AND USEFUL L I F E  O F  L A N D F I L L  S I T E S .  
C H E M I C A L  C C M P O S I T I O N  MUST BE KNOWN SO AS TO ENABLE T H E  P R E D I C T I O N  OF ODOR AND METHANE GAS PRODUCTION. EUROPEAN REFUSE 
COLLECTED PER C A P I T A  FOR SEVEN C O N T I N E N T A L  C I T I E S  HAS R I S E N  FROM 4 7 5  L B / C A P I T A / Y E A R  I N  1 9 5 3  TO 725 L B / C A P I T A / Y R  I N  

YD, DUE T O  AN I N C R E A S E  I N  T P E  PERCENTAGE OF PAPER, PAPER PRODUCTS, AND S Y N T H E T I C  WRAPPINGS. NEVERTHELESS,  I T  I S  
1964, A 5 3  PERCENT I N C R E A S E  I N  11 YEARS. THE D E N S I T Y  OF THE REFUSE DECREASED I N  THESE SAME YEARS FROM 4 8 5  T O  390 L B / C U  

H E A V I E R  THAN A P E R I C A N  REFUSE--MAINLY BECAUSE OF H I G H  OUTPUT OF DOMESTIC ASHES. I N  EUROPEAN C I T I E S ,  THE USE OF DUSTLESS 
REFUSE C O L L E C T I C N  TFUCKS I S  BECOMING WIDESPREAD D E S P I T E  THE SMALL C A P A C I T Y  OF THE TRUCKS, V I Z . ,  AN AVERAGE OF ABOUT 1 6  
CU-YD. THE TREND I h  THE U.S. I S  TOWARDS LARGER ( 2 0 - 3 0  CU Y D )  TRUCKS. SEVERAL C O L L E C T I O N  A I D S  ARE FOUND I N  B U I L D I N G S .  
( O N - S I T E  APARTMENT HOUSE BURNING OF REFUSE I S  FROWNED UPON I N  EURCPE.) THESE I N C L U D E  APARTMENT HOUSE DUAL T Y P E  SHAFTS, 
CENTRAL PNEUMATIC T U 6 E  SYSTEMS, AND T H E  GARCHEY H Y D R A U L I C  SYSTEM. A L L  OF THESE ARE F U L L Y  D E S C R I B E D .  I N  T H E  GARCHEY 
H Y D R A U L I C  SYSTEM D O M E S T I C  REFUSE I S  TR4NSPORTED H Y D R A U L I C A L L Y  FROM A S P E C I A L  R E C E I V E R  I N  EACH APARTMENT THROUGH A 
V E R T I C A L  6-8 I N C H  STACK TO UNDERGROUND C O L L E C T I O N  CHAMBERS. I T  I S  USED I N  FRANCE. GRAPHS OF REFUSE C H A R A C T E R I S T I C S  ARE 
ALSO PRESENTED I N  T k E  A R T I C L E .  ( U C I  

plrQl=QQliS1 BARGES SERVE A S  TRUCKS FOR REFUSE C O L L E C T I O N  I C O L L E C T I O N  1 
THE A M E R I C A N  C I T Y  7 4 ( 2 ) ,  P. 2 5  (FEBRUARY 1 9 5 9 ) .  I N  V E N I C E ,  I T A L Y ,  REFUSE I S  COLLECTED I N  C O N T A I N E R S  MOUNTED ON 
CYCLES. THE REFUSE I S  LOADED ON BARGES EQUIPPED W I T H  COMPRESSOR BODIES AND H A V I N G  A C A P A C I T Y  OF 10 CU-M. THE BARGES 
ARE TOWED TO AREAS AT W t i I C H  THE REFUSE I S  USED A S  A F E R T I L I Z E R .  SOME OF THE REFUSE I S  HAULED BY TRUCK T G  DUMPS. HERE 
THE REFUSE I S  ALLOWED TO DECAY. T H E  DECOMPOSED M A T E R I A L  I S  USED AS A F E R T I L I Z E R .  ( U C )  

e3=Ql -O06Q5 CONTRACTOR R E F U S E  C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  1 

T H E  AMERICAN C I T Y  7 4 ( 6 ) ~  P. I C 4  ( J U N E  1 9 5 9 ) .  I N  1 9 5 6  THE C I T Y  OF ROCKFORD, I L L I N O I S  D E C I D E D  TO G I V E  UP THE 
CITY-OWNED S A N I T A T I O N  U N I T  I N  FAVOR O F  A P R I V A T E  HAULER. THE E N T I R E  PROBLEM WAS TURNED OVER T O  T H E  ROCKFORD D I S P O S A L  
SERVICE,  WHICH k A S  ALREADY S E R V I N G  MANY C I T I E S  I N  T H E  AREA. I N  1 9 5 9  T H E  C I T Y  P A I D  AN E S T I M A T E D  $333,000 FOR GARBAGE 
AND R U B B I S H  COLLECTION.  I N  1 9 5 5 ,  WHEN THE C I T Y  OWNED THE D I S P O S A L  SERVICE,  $ 3 4 5 , 0 0 0  WAS SPENT, A N 0  THAT WAS WHEN THE 
P O P U L A T I O N  WAS SMALLER AND LABOR COSTS, ETC.7 WERE LOWER. ( U C )  

JOHNSON, T. F. 

Q1=91=CQfi3I M U N I C I P A L  REFUSE P R A C T I C E S  I N  OKLAHOMA ( C O L L E C T I O N  FREQUENCY 1 

P U B L I C  WORKS 9 1 ( 5 ) ,  P. 1 3 4  (MAY 1 9 6 0 ) .  A SURVEY OF M U N I C I P A L  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  292 C I T I E S  AND 
TOWNS WAS CONDUCTFD BY T H E  OKLAHOMA STATE DEPARTMENT OF HEALTH.  THE SURVEY COVERED REFUSE STORAGE AND C O L L E C T I O N  
(FREQUENCY RATES, F I N A N C E ,  O P E R A T I O N A L  COSTS, AND C O L L E C T I O N  T I M E S ) .  I N F O R M A T I O N  G I V E N  R E F L E C T S  C O N D I T I C N S  I N  1957 AND 
1 9 5 8 .  ( P H S )  

RACHELS, L. K. 

Q3=QJ.=QQk&& FACTORS I N  AN E F F I C I E N T  REFUSE C O L L E C T I O N  SYSTEM 
MENDOZA 9 E. 

P U B L I C  WORKS 9 4 ( 1 ) ,  F.. 1 2 8  ( J A N U A R Y  1 9 6 3 ) .  D E S C R I B E S  THE H I G H L Y  E F F I C I E N T  REFUSE C O L L E C T I O N  SYSTEM I N  SAN-DIEGO, 
C A L I F O R N I A .  T h E  C I T I Z E N S  ARE EXPECTED TO A S S I S T  I N  C O L L E C T I O N  I N  SEVERAL WAYS, AMONG WHICH ARE P L A C I N G  REFUSE CANS AT 
THE CURB BEFORE 8 A.M. AND C B E Y I N G  THE C I T Y  S P E C I F I C A T I O N S  REGARDING T H E  REFUSE CANS. THE C I T Y  USES A N  I N C E N T I V E  
SYSTEM F @ R  REFUSE C C L L E C T I O N  PERSONNEL. CREW MEMBERS ARE ALLOWED TO Q U I T  WORK AT 3 1 5  P.M. I N S T E A D  O F  T H E  REGULAR 4 30 
P.M. I F  T H E I R  RCUTES H A V E  BEEN PROPERLY COLLECTED. T H I S  I N S U R E S  THAT THE COLLECTORS WORK A T  A REASONABLY R A P I D  R A T E  
WITHOUT H A V I N G  THE NEED FOR LARGE NUMBERS OF SUPERVISORY PERSONNEL WATCHING THEM. THE S A N I T A T I O N  D I V I S I O N  M A I N T A I N S  
R A D I O  CONTACT W I T H  I T S  E I G H T  F I E L D  FOREMEN SO THAT ANY C O M P L A I N T S  OR I N Q U I R I E S  C A N  BE ANSWERED Q U I C K L Y  AND 
E F F E C T I V E L Y .  ( P H S )  

Q-.kPQ4li_8 F I N L A N D ' S  P E F U S E  H A N D L I N G  METHODS, COMPUTATION WITHOUT O R G A N I Z A T I O N  ( C O L L E C T I O N  CONTAINERS 1 
REFUSE PEMCVAL JOURNAL 1 @ ( 1 2 ) 7  P .  20, 2 6  (DECEMBER 1 9 6 7 ) .  S O L I D  WASTE H A N D L I N G  I S  NOT FORMALLY ORGANIZED I N  
F I N L A N D .  THE HOUSE OhNEF I S  R E S P O N S I B L E  FOR O B T A I N I N G  SUCH A S E R V I C E  OR MUST HANDLE I T  H I M S E L F .  A SYSTEM OF 
INTERCHANGEABLE BOXES IS USED FOR STORAGE AND C O L L E C T I O N .  STANDARD S T E E L  B I N S  H O L D I N G  1 7 6  OR 2 4 7  CU-FT ARE USED. THEY 
ARE CURRENTLY S W I T C H I N G  OVER T O  A S W E D I S H  SYSTEM U S I N G  10 CU-FT BOXES. V E H I C L E  P I C K U P  MUST BE ABOUT 77  CU-YDS TO BE 
ECONOMICAL . 
Q Z = Q J , . = W  BEI- IND THE SCENES, REFUSE C O L L E C T I O N S  A T  PURDUE U N I V E R S I T Y  ( C O L L E C T I C N - E Q U I P M E N T  1 

CONTRACTOR I S  CESCPIBED.  CONTRACTUAL COST I S  $ 3 9 , 0 0 0  PER YEAR FOR THE 2 S H I F T - S I X  DAY OPERATION.  

Q3-Ol-QQbn H O h  I T ' S  DONE I N  SWEDEN ( C O M P O S I T I O N  Q U A N T I T Y  HEAT-RECOVERY CONTAINER(REFUSE 1 H E A T t S P A C E I  I N C I N E R A T I O N  

T H E  STREET CLEANER 4 4 9  P. 1-2 ( 1 9 6 C ) .  THE C O L L E C T I O N  AND D I S P O S A L  SYSTEM U S E D  AT PURDUE U N I V E R S I T Y  BY A P R I V A T E  

OPEN-DUMP SACK(PAPER ) COMPACTION DAN0 COMPOSTING 1 
BJCRKMAk,  A. 

REFUSE REMOVAL JOURhAL 3 ( 1 2 1 ~  P. 10 (DECEMBER 1 9 6 0 ) .  A REPORT O F  REFUSE C O L L E C T I O N  AND D I S P O S A L  AND STREET 
C L E A N I N G  P R A C T I C E S  I N  ShEOEN.  REFUSE CHUTES, PAPER REFUSE-STORAGE BAGS, AND COMPACTING M A C H I N E S  ARE WIDELY USED. 
S E V E N T Y - F I V E  PEPCENT OF REFUSE D I S P O S A L  IS BY S A N I T A R Y  L A N D F I L L I N G .  T H E  REMAINDER I S  B Y  I N C d N E R A T I O N  AND H E A T I N G  

SWEEPING MACHINES. I N C L U D E S  ALSC! A D I S C U S S I O N  OF THE A D M I N I S T R A T I O N  OF THE S A N I T A T I O N  DEPARTMENT, I N C E N T I V E  PAY FOR 
EMPLOYEES, AND THE L I T T E R  PROBLEM. ( P H S )  

P L A Y T S  W H I C H  USE THE P E F U S E  AS AN A U X I L I A R Y  FUEL.  STREET C L E A N I N G  I S  DONE BY A C O M B I N A T I O N  O F  MANUAL LABOR AND 

C5=Ql=Q2612 ST.  C A T H A P I K E S  SEES SAVINGS ( C O S T ( C O L L E C T I O N 1  ( C O L L E C T I O N  1 
PEFUSE REMOVAL JCUPF'CL 5 ( 9 )  T P. 34  (SEPTEMBER 1 9 6 2 ) .  T H E  C I T Y  C O U N C I L  OF ST. CATHARINES,  ONTARIO,  HAS BEEN 
I N V E S T I G A T I N G  THE P C S S I B I L I T Y  OF H A V I N G  SEFUSE COLLECTED BY P R I V A T E  CONTRACTORS AND B E L I E V E S  T H A T  SUCH A SYSTEM COULD 
SAVE THE TAXPAYERS A C O N S I D E R A B L E  SUM. B I D S  FROM F I V E  F I R M S  WERE OPENED RECENTLY,  EACH ONE C O V E R I N G  THREE PRICES--FOR 
ONCE-A-WEEK C O L L E C T I O N  T H E  YEAR AROUND, FOR ONCE WEEKLY FOR N I N E  MONTHS AND T W I C E  WEEKLY D U R I N G  THE SUMMER MONTHS, AND 
YEAR AROUND T W I C E  A k E E K .  EXTRA COSTS TO HAVE REFUSE SET OUT A T  THE CURBS WERE ALSO L I S T E D  I N  EACH CASE AS A SEPARATE 
CHARGE. T H E  LCWEST B I D  I N  EACH OF T H E S E  CATEGORIES WAS BELOW WHAT THE C O U N C I L  E S T I M A T E D  THE EXPENSE WCULD BE I F  
HANDLED B Y  THE C I T Y .  FOR EXAMPLE, C O L L E C T I N G  T W I C E  A WEEK D U R I N G  THE THREE SUMMER MONTHS AND ONCE A WEEK THE R E S T  OF 
T H E  YEAR HAD B E E h  E S T I M A T E D  AT $ 2 2 8 , 3 9 3  W I T H  AN EXTRA $ 1 2 1 , 2 9 2  FOR SET-OUT SERVICE.  T H E  LOWEST B I D C E R  I N  T H I S  CATEGORY 
WAS $ 2 2 0 , 9 6 7 ,  BUT ONLY 8 4 4 , 1 9 3  FOR T H E  SET-OUT S E R V I C E .  

29=Ql=QOA82 REFUSE C O L L E C T I O N  PROBLEMS I N  A RESORT C I T Y  ( C O S T ( O P E R A T I N G 1  BULKY-WASTE I N C I N E R A T O R  1 

P U B L I C  WORKS 8 6 ( 2 1 ,  P .  7 1 - 7 2  (FEBRUARY 1955). A R E V I E W  O F  THE PROBLEMS, TYPES OF REFUSE A N 0  C O L L E C T I O N  METHODS 
THAT ARE R E Q U I P E D  Ih; THE RESORT C I T Y  AT M I A M I  BEACH, F L O R I D A .  EQUIPMENT AND U N I T  COSTS ARE ALSO DISCUSSED.  

WRIGHT, C. E. 

T '  

i, 

r- 
i 

P 
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QkQkQQIQ.3 C U L V E R - C I T Y  T A K E S  OVER I C O L L E C T I O N  TRANSFER-SYSTEM 

THE A M E P I C A N  C I T Y  7 4 ( 8 ) ,  P. 9 4  (AUGUST 1 9 5 9 ) .  
SEEGER, G. 

P R I V A T E  REFUSE C O L L E C T I O N  FOR 4 M U N I C I P A L L Y  OPERATED SYSTEM. 
O P E R A T I O N  CF T H E  NEW SYSTEM ARE CISCUSSED. ( P H S )  

CSAkQ9739 BULK REFUSE C O L L E C T I O N  H E L P S  KEEP NEW YORK 

P U B L I C  WORKS 0 2 ( 2 )  9 P. 90-92 (FEBRUARY 1961) .  NEW 
SCREVANE, P. Re 

BULKY DISCARDED OBJECTS.  SUPPLEMENTING 148 M O D I F I E D  DUMP 
S F R V I C E  AND 25 MORE h I T H  H O I S T S  AND H Y D R A U L I C  T A I L G A T E S  
GREATLY W I T H  OVEP 2S,0CO L O A D S  WEIGHING 56,OOC TONS H A V I h G  
TRUCKS W I L L  ALSO BE U S A 6 L E  FOR SNOW PLOWING OR C A R R Y I N G  

P.k.lll=QQ8p1 BLACKBURN'S METHOD CF DUSTLESS L O A D I N G  

C I T Y  D W E L L I N G S  ARE M A I N L Y  OF THE TERRACE-TYPE W I T H  B I N S  
P U B L I C  C L E P N S I K G  5 2 ( 1 2 ) ,  P. 553 (DECEMBER 1962) .  

FROM 8 TO 12 FT.  THESE C O N D I T I O N S  SEVERELY L I M I T  THE S I Z E  
T H E  USE OF COMPRESSION V E H I C L E S ,  E N A B L I N G  T H E  SMALL REFUSE 
MFCHANISMS.  THE C I T Y  I S  NOW E X P E R I M E N T I N G  W I T H  A DUSTLESS 
B I N S  O F  ANY SHAPE AND S I Z E  WITH THE ABSOLUTE M I N I M U M  OF 
A R T I C L E S  CTHER THAN T H E  CONTENTS OF T H E  B I N .  ( P H S )  

Q3rU=QQB3.3 SMALL TCWN F E F U S E  H A N D L I N G  ( C O L L E C T I O N  COST 
WALCPCP, P. H. 

THE A M E R I C A N  C I T Y  7 5 ( 6 )  P. 96-97 ( J U N E  1960) .  
MONTHLY CHPRGE CF 1 DOLLAR PER R E S I D E N C E  AND 3 DOLLARS FCR 

L A N D F I L L .  R E S I C E N T I A L  C O L L E C T I O N  I S  TWICE A WEEK, AND 
OR A MONTHLY I h C C M E  OF 470 DOLLARS. A TRACTOR IS USED TC 

C O L L E C T I O N  AN0 D I S P C S A L  CAN B E  C A R R I E D  OUT I N  SMALL TOWNS 

'7 

I 

k. I 
COST(OPERAT1NG) COST( E Q U I P M E N T )  

CULVER-CITY,  C A L I F O R N I A ,  RECENTLY ABANDONED A 30-YEAR-OLD PROGRAM CF 
THE D E T A I L S  OF T H I S  CHANGEOVER AND SUCCESS OF EARLY 

C L E A N  ( BULKY-WASTE ) 

YORK C I T Y  OPERATES AN ON CALL 'I S P E C I A L  C O L L E C T I O N  S E R V I C E  FOR 
TRUCKS, 20 S P E C I A L  DUMP TRUCKS WERE PURCHASED FOR T H I S  

ARE ON ORDER. THE PROGRAM, STAPTED I N  1955 HAS EXPANDED 
BEEN COLLECTED JANUARY 1 TO AUGUST 31, 1960. THE NEWEST 

ROCK. ( P H E A I  

B R I E F L Y  D I S C U S S E S  REFUSE C O L L E C T I O N  I N  BLACKBURN, ENGLAND. T H E  
I N  T H E  BACKYARDS WHICH OPEN ONTO THE S T R E E T S  I N  WIDTHS V A R Y I N G  

OF V E H I C L E  USABLE.  BLACKBURN HAS SOLVED T H I S  PROBLEM W I T H  
TRUCKS TO HOLD MORE REFUSE T H A N  WITHOUT T H E  COMPRESSION 
C O L L E C T I O N  V E H I C L E .  T H I S  V E H I C L E  L I F T S  AND E M P T I E S  REFUSE 

L U S T  E M I S S I O N  AND HAS AMPLE AND EASY F A C I L I T I E S  TO LOAD 

I O P E R A T I N G )  S A N I T A R Y - L A N D F I L L  1 

STRATFORD, OKLAHOMA'S REFUSE H A N D L I N G  I S  A ONE MAN OPERATION.  A 
EACH B U S I N E S S .  THERE ARE 410 R E S I D E N C E S  AND 30 BUSINESSES,  

P U L L  THE C O L L E C T I O N  T R A I L E R  AND TO OPERATE THE S A N I T A R Y  

A T  SMALL EXPENSE. ( E 1 1  
B U S I N E S S E S  EVERY DAY. T H I S  OPERATION I L L U S T R A T E S  THAT E F F I C I E N T  

'7 
0 

STORAGE AND C O L L E C T I C V .  I N C L U D E S -  ( 1 )  REQUIREMENTS OF 
C O L L E C T I O N  SHOULC MEET, ( 2 )  PROBLEMS I N V O L V E D  W I T H  S E T T I N G  
IY S P E C I F Y I N G  A STANDAF.D P E R M I S S I B L E  N O I S E  L E V E L ,  RESEARCH 
MAY BE CONSIOEPEL A N U I S A N C E ,  ( 3 )  U N S A N I T A R Y  AND N O I S E  
GREAT B R I T A I N  I h C L U D I N G  T H E  D U S T B I N ,  BULK CONTAINER,  AND 
DROPPED DOWN REFUSE CHUTES, AND D I S C U S S E S  A T  LENGTH THE 
OF A D O P T I N G  A SYSTEM OF DUSTLESS COLLECTION.  ONE OF THE 
E X C E S S I V E  WEIGHT OF THE DUSTLESS B I N .  D E S C R I B E S  DEVELOPMENTS 
ALLOYS AND P L A S T I C S  AND C O M B I N A T I O N S  OF STEEL AND THESE 
REFUSE STORAGE, ( 6 )  COMPARATIVE COSTS FOR THE I N S T A L L A T I I N  
SYSTEMS FOP 1 , O C O  P R O P E R T I E S  I N  A R E S I D E N T I A L  AREA, AND 
D I S C U S S E S  V E H I C L E  BGDY D E S I G N ,  BULK CONTAINER V E H I C L E S ,  

r-7 

ii 

C L E A N L I N E S S  AND HYGIENE WHICH A METHOD OF REFUSE STORAGE AND 
STANDARDS O F  QUIETNESS.  ALTHOUGH THERE HAS BEEN D I F F I C U L T Y  
HAS SUGGESTED THAT A N Y T H I N G  E X C E E D I N G  A L E V E L  O F  80 D E C I B E L S  

PROBLEMS R E S U L T I N G  FROM PRESENT REFUSE STORAGE METHODS USED I N  

CLEANING OF BULK CONTAINERS,  (4) ADVANTAGES AND DISADVANTAGES 
CHUTE SYSTEMS. G I V E S  SOUND L E V E L  RECORDINGS OF L I D S  B E I N G  

P R I N C I P A L  DISADVANTAGES WHICH I S  E X T E N S I V E L Y  CISCUSSED IS T H E  
I N  THE C R E A T I O N  O F  L I G H T W E I G H T  B I N S  MADE FROM L I G H T  

M A T E R I A L S ,  ( 5 )  ADVANTAGES AND DISADVANTAGES O F  PAPER SACKS FOR 
AND O P E R A T I O N  OF THE DUSTLESS PAPER SACK, AND D U S T B I N  

r(71 C L E A N L I N E S S  AND Q U I E T N E S S  I N  REFUSE C O L L E C T I G N  VEHICLES.  
ATMOSPHERIC P O L L U T I O N  BY V E H I C L E S ,  AND N O I S E  CREATED BY T H E  

r- -7 

QkQkQEi lb  DINOSAUP TRANSPORT SOLVES A C L E A N S I N G  PROBLE 
P U B L I C  C L E A N S I N G  5 3 ( 1 1 )  9 Pa 550 (NOVEMBER 1 0 6 3 ) .  
MANY A U T H O R I T I E S  I N  GREAT B R I T A I N  TO BE TOO M A S S I V E  AND 
GLASGOW, SCOTLAND, HCWEVFR, HAS REPLACED R A I L  TRANSPORT 
SYSTEM, R E S U L T I K G  I N  A S A V I N G  OF 15,090 POUNDS. ( P H S )  

Q3"l=W22 REFUSE C O L L E C T I O N  AT WALTHAMSTOW 

CDLL E C T I D N  SYSTEM BY F E P L A N N I N G  C O L L E C T I O N  ROUTES AND 
RESULT HAS BEEN A DECREASE I N  T H E  NUMBER O F  REFUSE TRUCKS 
SYSTEM OF RECORD K E E P I N G  WHICH P R O V I D E S  THE F A C I L I T Y  FOR 
M A I N T E N A N C E  COSTS. A MARKET WHICH I S  HELD EVERY MORNING 
T R A I L E R S  ARE USED TC C O N T A I N  T H E  L I T T E R  AND D E B R I S  OF ?HE 

w l = M 9 3 h  B I G  REFUCE C O N T A I N E R S  PAY D I V I D E N D S  ( C C L L E C T I O N  

THE A M E R I C A N  C I T Y  75(5) , P. 102-103 (MAY 196O).  BY 

D I S T R I C T  AND IMPROVF S E R V I C E  I N  THE R E S I D E N T I A L  AREAS. 

P U B L I C  C L E A N S I N G  53(12) P. 606 (DECEMBER 1963). T H E  

BLACK, P. P. 

OF DDTHAN, ALABAMA, HAS BEEN A B L E  TO SAVE A M I N I M U M  OF 

H A L F  TO E I G H T  CU-YDS ARE USED. D I S P O S A L  I S  BY S A N I T A R Y  

Q3-0l-rn981 JAPANESE C I T Y  ADDS MECHANIZED SYSTEM f 
S O L I D  WASTES MANAGEkENT/PRJ l O ( 1 1 )  P. 4 (NOVEMBER 1 9 6 7 ) .  

JAPAN. I T  COMBINES THE A C T I O N  O F  A C O L L E C T I O N  TRUCK W I T H  
HEAVY P O P U L A T I O N  D E N S I T Y ,  A MECHANIZED SYSTEM FOR C O L L E C T I O N  

A P P R O P R I A T E  PLACES, SUCH AS UNDER APARTMENT HOUSES. I N  
V E H I C L E ,  AND RETURNS I T  TO I T S  O R I G I N A L  P O S I T I O N .  THE 
THREE-HUNDRED AKD S I X T Y  HQUSEHOLDS CAN BE SFRVED D U R I N G  

m=Ql=a991 PACK REFUSE I N T O  PAPER SACKS W I T H  AUTCMATIC 
REFUSE REMCVAL JOUPNAL 9(7), P. 18, 33 (196610  T H I  
AUTOMATIC PEFUSE SYSTEMS, I N C .  M A T E R I A L  OF ALMOST ANY 
PAPEP - ENTER T h E  SYSTEFI FROM A CHUTE. THE M A C H I N E S  THBN 
PAPER SACKS. FCP B U I L D I N G S  H A V I N G  NO REFUSE CHUTES, THBRE 
T H E  PAPER SACK WHOSE CCMTENTS ARE THEN COMPRESSED. 
LOW COMPACTION, I N C L U D I N G  A CARROUSEL ARRANGEMENT. '7 

( C O L L E C T I O N  1 

Z X P E N S I V E  FOR GENERAL ADOPTION I N  THAT COUNTRY. THE C I T Y  OF 
JF R E S I D U E  FROM I T S  K E L V I N A U G H  WORKS W I T H  A DINOSAUR TRANSPORT 

C I T Y  OF WALTHAMSTOW, ENGLAND, RECENTLY REORGANIZED I T S  REFUSE 
R E P L A C I N G  I T S  S I D E  L O A D I N G  C O L L E C T I O N  V E H I C L E S  W I T H  PACKERS. THE 

NEEDED FROM 16  TO 8. THE C I T Y  A L S Q  BOASTS AN EXCELLENT 
COMPREHENSIVE D E T A I L  AND SPEEDY MEANS OF R E V I E W I N G  AGE AND 
OF THE WEEK PRESENTS A S P E C I A L  REFUSE PROBLEM. E I G h T  M O B I L E  

MAPKET. ( P H S I  

1 

CHANGING T H E  SYSTEM OF REFUSE C O L L E C T I O N  AND STORAGE THE C I T Y  

TWO DEMPSTER DUMPMASTERS AND 220 METAL CONTAINERS V A R Y I N G  FROM 
$50,090 PER YEAR, E L I M I N A T E  S P I L L E D  REFUSE I N  THE B U S I N E S S  

L A N D F I L L .  

COLLECTION-EQUIPMENT 1 
TO MEET THE I N C R E A S I N G  PRODUCTION OF WASTES I N  AREAS OF 

HAS BEEN IMPLEMENTED I N  CHIBA,  25 M I L E S  FROM TOKYO, 
A CRANE AND A NEW TYPE OF CONTAINER.  THE CRANE I S  LOCATED I N  

USE, T H E  CPANE L I F T S  T H E  B I N ,  E M P T I E S  I T S  CONTENTS I N T O  THE 
TRUCK I S  E Q U I P P E D  W I T H  A SPRAYER T O  D I S I N F E C T  T H E  CONTAINER.  

A 9-HOUR DAY. ( U C 1  

U N I T S  ( DEVA-SYSTEM 1 
DEVA REFUSE COMPRESSION SYSTEM I S  MARKETED I N  U.S.A. BY 

T Y P E  - SUCH AS CANS, GLASS AND P L A S T I C  BOTTLES,  FOOD WASTES, AND 
A U T O M A T I C A L L Y  COMPRESS AND PACK THE M A T E R I A L  I N T O  D I S P O S A B L E  

ARE MODELS DESIGNED FOR D E P O S I T I N G  THE WASTE D I R E C T L Y  I N T O  
AUTCMATIC U N I T S  ARE MADE I N  SEVERAL TYPES O F F E R I N G  BOTH H I G H  AND 

Q.kQJ.=QQZQZ CONTFACT METHOD OF CY C O S T ( O P E R A T I N G 1  1 

THE A M E R I C A N  C I T Y  7 4 ( 1 1 ,  Pa 113 (JANUARY 1 9 5 9 ) .  
ARE THOROUGHLY D I S C U S S E D  B Y  MR. AND DISADVANTAGES OF T H E  CONTRACT C O L L E C T I O N  ARE ALSO 
DESCRIBED.  ( P H S )  

A S I C  P R O V I S I O N S  AND T H E  METHOD OF PAYMENT OF SEATTLE CONTRACT 
ANCEhSEN, E. A. 



38 

QSIQkOLQQC A STUDY CF REFUSE C O L L E C T I O N  AND D I S P O S A L  SYSTEM ( OPEN-DUMPING C O S T ( O P E R A T 1 N G )  ) 

P U B L I C  WORKS 9 1 ( 1 0 ) ,  P. 1 2 8  (OCTOBER 1 9 6 0 ) .  O U T L I N E S  A R E F U S E  C O L L E C T I O N  AND D I S P O S A L  SYSTEM FCR T H E  BOROUGH OF 
D I V E N ,  M. H. 

YOUNT UNION,  PA., ON THE B A S I S  OF RESULTS O B T A I N E D  FROM A STUDY O F  PRESENT C O N D I T I O N S .  I N C L U D E S  T I M E  AND FREQUENCY O F  
COLLECTIONS,  D I S P O S A L  S I T E ,  S U P E R V I S I O N  AND EQUIPMENT,  E S T I M A T E D  COSTS AND RATES FCR CCMPLETE S E R V I  CES, AND R E G U L A T I O N S  
GOVERNING REFUSE H A N D L I N G  PRACTICES.  ( P H S )  

Q3=Ql=QlQ12 HOW C O L L E C T I O N  E F F I C I E N C Y  I N F L U E N C E S  REFUSE COSTS ( E Q U I P M E N T ( C O L L E C T I 0 N I  C O S T ( O P E R A T I 0 N )  1 

P U B L I C  WORKS 9 2 ( 0 ) ,  P. 1 3 5  ( J U N E  1 9 6 1 ) .  REFUSE C O L L E C T I O N  EQUIPMENT OF I N F E R I O R  PERFORMANCE I S  PURCHASED TOO OFTEN 
ROW, He J. 

BECAUSE PROPOSALS ARE EVALUATED ON THE B A S I S  OF B I D  P R I C E  ALONE AND NOT R E L A T I V E  PERFORMANCE. WHEN NEW EQUIPMENT I S  
PURCHASED, A LCCK A T  THE COST FACTOR I N V O L V E D  I N  O P E R A T I O N  MAY H E L P  D E T E R M I N E  THE BEST BUY. 

m=QJ.=QlQ&l C I T Y  E S T A B L I S H E S  P R O F I T A B L E  REFUSE C O L L E C T I O N  SYSTEM 

P U B L I C  WORKS 94 (6 )  T P. 100 ( J U N E  1963). B R I E F L Y  D E S C R I B E S  T H E  RECENTLY IMPROVED REFUSE C O L L E C T I O N  S E R V I C E  I N  
TAGG, J. J. 

MIRAMART FLORIGA.  TWO 2 3  CU-YD PACKERS WERE O B T A I N E D  ON A LEASE-PURCHASE B A S I S ,  THE C I T Y  WAS D I V I D E D  I N T O  THREE 
S E C T I O N S  AND RCUTES WERE L A I D  OUT FOR EACH TRUCK, L A N D  FOR A S A N I T A R Y  F I L L  WAS O B T A I N E D ,  AND C I T I Z E N S  WERE INFORMED BY 
L E T T E R  OF THE NEW SERVICE.  

Q 3 z p k U Q U  THREE C C M M U N I T I E S  I N  NEW YORK CONSIDER M U N I C I P A L  C O L L E C T I O N  
REFUSE REMOVAL J@URNAL 1 0 ( 1 1 ) ,  P. 2 4  (NOVEMBER 1 9 6 7 ) .  NFW ROCHELLE, YORKTOWN, AND NEW CASTLE,  NEW YORK ARE 
C O N S I D E R I N G  M U N I C I P A L  C C L L E C T I O N  OF REFUSE I N  C O M P E T I T I O N  W I T H  P R I V A T E  CONTRACTORS, BECAUSE O F  A FEDERAL REPORT THAT 
I N D I C A T E D  THAT P R I V A T E  C A R T I N G  CCMPANIES I N  T H E  AREA HAD BEEN G U I L T Y  O F  ACTS O F  VIOLENCE,  I N T I M I D A T I G N T  AND C O L L U S I C N .  
A ST!JDY I S  UNDERWAY TO D E T E R M I N E  I F  C O L L E C T I O N S  A T  HOME AND B U S I N E S S E S  CAN BE P A I D  FOR FROM T A X  REVENUES OR BY S P E C I A L  
ASSESSMENTS. AhCTHEG REPORT I S  QUOTED THAT I N D I C A T E S  T H A T  THE U.S. ATTORNEY GENERAL H A S  FOUND THAT 90 PERCENT OF T H E  
TRADE WASTE D I S P O S A L  I N  THE COUNTY WAS HANDLED BY COMPANIES CONTROLLED BY MEMBERS OF THE F A M I L I E S  LONG A S S O C I A T E D  W I T H  
T H E  M A F I A .  P R I N C I P A L S  O F  T H E  LARGE COMPANIES H A V E  D E N I E D  T H I S .  

uSpl=QJ.p48 REFUSE C O L L E C T I C N  T R A I N  IMPROVES S E R V I C E  ( T R A I N ( V E H 1 C U L A R )  1 
T Y S O N t  C. B. 

P U B L I C  WORKS 9 5 ( 1 ) ,  P. 99-100 ( 1 9 6 4 ) .  T H E  C I T Y  OF VALDOSTA, GEORGIA, H A S  TWO VEHICULAR GARBAGE T R A I N S  T H A T  RE 
B E I N G  USED TO IMPROVE THE REFUSE C O L L E C T I O N  PROCESS. W H I L E  T H E  T R A I N S  ARE M A K I N G  HOUSE T O  HOUSE C O L L E C T I O N S ,  THE LARGE 
COMPACTOR I S  S E R V I C I N G  ONE OR T H E  OTHER T R A I N  OR S E R V I C I N G  THE COMMERCIAL D I S T R I C T S .  THE SYSTEM HAS REDUCED T H E  AMOUNT 
OF L O S T  T I M E  O F  CREl rS G O I N G  T O  T H E  DUMP AS WELL AS REDUCING T H E  NUMBER OF MEN I N  THE CREWS, AS WELL AS THE NUMBER OF 
LARGER MORE E X P E N S I V E  EGUIPMENT.  

03-0l-QlQ&l 300 PERCENT BIGGER PAY LOADS ( C O L L E C T I O N  ) 

REPLACED A L L  T h E I R  @PEN T Y P E  REFUSE C O L L E C T I O N  W I T H  A F L E E T  OF 11 CLOSED PACKERS. E I G H T  PACKERS WERE PURCHASED NEW AND 
THREE WERE PURCHASED SECOND HAND FROM A P R I V A T E  COLLECTOR WHO WAS FORCED OUT OF B U S I N E S S  B Y  A STATE LAW WHICH P R O H I B I T S  
T H E  F E E D I N G  OF RAW GARBAGE TO HOGS. THE A C Q U I S I T I O N  OF THE PACKER T Y P E  EQUIPMENT REDUCED T H E  MONTHLY M I L E A G E  BY 479 
AND T H E  NUMBER CF T R I P S  BY 3 2 9  W H I L E  THE TONNAGE INCREASED B Y  2 1 9  TONS PER MONTH. 

T H E  AMERICAN C I T Y  6 9 ( 4 ) ~  P. 2 7  ( 1 9 5 4 1 .  THE C I T Y  OF CEDAR-RAPIDS, IOWA, I N  A F I V E - Y E A R  REPLACEMENT PROGRAM H A S  

m k U l Q 2  MODERN PACKER TRUCKS AND I N C I N E R A T I O N  ( C O L L E C T I O N  ECONOMICS 1 
HYLAND, G. G. 

THE A M E R I C A N  C I T Y  5 9 ( 1 2 )  9 P. 97 (DECEMBER 1 9 5 4 ) .  A REPORT BY T H E  COMMISSIONER OF P U B L I C  WORKS, BOSTON, 
MASSACHUSETTS, R E L A T I N G  T H E  SUCCESSFUL EMPLOYMENT OF P R I V A T E  COLLECTORS ON A C I T Y - W I D E  B A S I S  AND T H E  FAVORABLE 
EMPLOYMENT CF MCDERN, COMPACTOR-TYPE TRUCKS. P L A N N I N G  OF 2 I N C I N E R A T O R S  OF 750 AND 600 TONS C A P A C I T Y  IS ALSO REPORTEE, 
TO R E P L A C E  PRESENT P R A C T I C E S  OF U S I N G  OPEN DUMPS ON T H E  M A I N L A N D  AND ON ONE I S L A N D  I N  BOSTON HARBOR. ( P H S )  

9 3 4 l - O A l Q  T I F F I N ,  O H I O ,  BUYS BETTER REFUSE S A N I T A T I O N  ( C O L L E C T I O N  C H A R G E S ( C O L L E C T I 0 N )  1 
S T A I B ,  F a  C. 

T H E  AMERICAN C I T Y  6S(7), P. 113 ( J U L Y  1 9 5 4 ) .  A R E V I E W  OF THE PROGRAM I N  T I F F I N  W H I C H  CAUSEC T H E  REPLACEMENT OF 
CONTRACT S E R V I C E  BY M U N I C I P A L  S E R V I C E  ON A F E E  B A S I S .  I N C L U D E D  ARE DATA ON Q U A N T I T I E S  OF REFUSE COLLECTED,  P I C K U P S ,  
EQUIPMENT,  R A T E  OF FEE CHARGES, AND SANITARY L A N D F I L L  OPERATICN.  (PHS 1 

03-Ol-Q.lUP M U N I C I P A L  C O L L E C T I O N  I N  L I M A ,  O H I O  
THE A M E P I C A N  C I T Y  6 8 ( 1 0 1  T P. 21  ( 1 9 5 3 1 .  THE C I T Y  OF L I M A ,  OHIO,  W I T H  A P O P U L A T I O N  OF 5 0 , 2 2 6  AND 15 ,800  R E S I D E N T I A L  
U N I T S ,  RECENTLY WENT TO A M U N I C I P A L  GARBAGE C O L L E C T I O N  SYSTEM. T H E  COST HAS B E E N  REDUCED FROM $1.50 PER P I C K U P  T O  
$1.33. THEY USE BETH A S A N I T A R Y  L A N D F I L L  AND AN INCINERATOR.  

D 3 . 5 l l r Q . l l B 3  NEW I D E A S  I N  REFUSE S A N I T A T I O N  

THE A M E R I C A N  C I T Y  6 8 ( 1 1 )  T P. 9 2 - 9 3  ( 1 9 5 3 1 .  GREENBELT, MARYLAND, WAS B U I L T  A S  A MODEL MODERN C I T Y .  EACH 
R E S I D E N T I A L  U N I T  HAS A U T I L I T Y  CLOSET WHERE METAL GARBAGE CANS ARE KEPT. R E G U L A T I D N S  REQUIRE A L L  GARBAGE TO BE 
WRAPPED, HCWEVER, BOTH GARBAGE AND REFUSE MAY B E  PLACED I N  THE SAME CAN. V I O L A T O R S  ARE WARNED BY A CAPD FROM T H E  

MCDONALD, C. T. 

COLLECTORS. A 15-YO PACKER WITH 4 MEN MAKES TWO C O L L E C T I O N S  AT EACH HOUSE U N I T  EACH WEEK. BY ARRANGEMENT OF CREWS WHO 
DOUBLE AS EQUIPMENT OPERATORS 64 MAN HOURS ARE SAVED EACH WEEK. WEATHER P E R M I T T I N G  REFUSE I S  E M P T I E D  D I R E C T L Y  I N T O  T H E  
TRENCH. A L L  REFUSE I S  COVERED EACH DAY AND PACKED. COMPLETE S A N I T A R Y  C O L L E C T I O N  AND D I S P O S A L  S E R V I C E S  ARE F U R N I S H E D  
TO T H E I R  C I T I Z E N S  A T  A C O S T  OF $ l . Z S / U N I T / M O N T H .  

Q;t=Q=lBP S A N I T A T I O N  GPERAT I O N S  I N  FRANKFURT GERMANY ( SALVAGE C O L L E C T I O N  OPEN-DUMP 1 

T H E  AMERICAN C I T Y  7 3 ( 2 ) ~  P. 94  (FEBRUARY 1 9 5 8 ) .  F R A N K F U R T ' S  C O L L E C T I O N  SYSTEM R I V A L S  T H A T  OF ANY U.S. C I T Y  O F  
D A V I E S ,  A. G. 

COMPARABLE S I Z E .  THE C I T Y  HAS L A I D  OUT $ 1 8 o ~ o o o / Y P  FOR EQUIPMENT,  AND THE C A P I T A L  VALUE OF DEPOT B U I L D I N G S  AND 
EQUIPMENT I S  OVER $ 7 5 0 , 0 0 0 .  THE CONTAINERS I N  WHICH R E S I D E N T I A L  REFUSE I S  STOREC ARE M U N I C I P A L L Y  OWNED. WHEN T H E Y  ARE 
I N  NEED OF R E P A I R  T H E  C I T Y  F I X E S  THEM AT NO CHARGE TO THE R E S I D E N T .  F I R E  E Q U I P M E N T  AT THE OPEN DUMP I S  VALUED AT OVER 
6 9 ~ 0 n 0 .  D E S P I T E  THE E X C E L L E N T  C O L L E C T I O N  F A C I L I T I E S ,  FRANKFURT'S D I S P O S A L  METHODS ARE VERY POOR. A N  OPEN DUMP I S  
OPERATED AND DUMPING F A C I L I T I E S  ARE EXTREMELY L I M I T E D .  HOWEVER, THE C I T Y  I S  C O N T E M P L A T I N G  T H E  I N S T A L L A T I O N  OF AN 
I N C I N E R A T C R  FOR REFUSE D I S P O S A L  ( U C )  

Q1=Pl=Q1193 C E N T R A L I A t  k A S H I N G T O N ,  ADOPTS A REFUSE PROGRAM ( C O L L E C T I O N  CHARGES( C O L L E C T I O N )  1 
JOAES,  B. E. 

T H E  AMERICAN C I T Y  7 3 ( 3 ) ,  P. 2 0 1  (MARCH 1 9 5 8 ) .  A NEW REFUSE C O L L E C T I O N  AND D I S P O S A L  PROGRAM R E P L A C E S  A 
DO- IT-YOURSELF SYSTEM. C I T Y  ORDINANCE PROVIDES MODERN C O L L E C T I O N  V E H I C L E S  AND S A N I T A R Y  L A N D F I L L .  S E R V I C E  CHARGES ARE 
G I V E N ,  P A R T I C I P A T I O N  I S  MAhDATORY. ( P H S )  

Q3zQLUft  NEW YORK C I T Y  GETS MORE REFUSE TRUCKS ( E Q U I P M E N T ( C O L L E C T I 0 N )  1 
THE A M E R I C A N  C I T Y  7 3 ( 3 ) 1  P. 1 5  (MAPCH 1 9 5 8 ) .  A D D I T I O N  OF 3 0 @  NEW COMPACTION TRUCKS B R I N G S  THE NEW YORK C I T Y  T O T A L  
TO 1,000. NEW R E G U L A T I O N S  P R O H I B I T  BURNING OF ANY K I N D  ON P R I V A T E L Y  OWNED L A N D  W I T H I N  T H E  C I T Y .  ( P H S )  
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Q3-01-012Pf? D E T R C I T  EDUCATES C I T  I L E N S  T O  IMPROVE S A N I T A T I O N  ( C O L L E C T I O N  1 

T H E  AMERICAN C I T Y  7 3 ( 4 ) ,  P .  114  ( A P R I L  1958) .  THE E D U C A T I O N A L  ENFORCEMENT APPROACH I N  D E T R O I T ' S  'I CLEANER, 
H E A L T H I E R  C I T Y  I t  C A M P A I G N  HAS PROVEN TO BE AN E F F E C T I V E  ONE. THE O B J E C T I V E  OF PROPER HOUSEHOLD STORAGE OF GARBAGE AND 
P U B B I S H  WAS A C H I E V E D  W I T H I N  TWO YEARS. ( P H S )  

R U S K I N ,  J. H. + B L A N D I N G ,  H. G. 

'1 
rJ 

'7 

ci 

C3-01-01211 REFUSE C C L L E C T I O N  BY CONTRACT ( S A N I T A R Y - L A N D F I L L  1 
T H E  AMERICAN C I T Y  73(71 ,  P. 96  ( J U L Y  19581. THE CONTRACT R'EFUSE C O L L E C T I O N  SYSTEM, I N  O P E R A T I O N  FOR SEVERAL YEARS 
NOW I N  PEORIA,  I L L I N O I S ,  I S  DISCUSSED.  T H I S  SYSTEM I S  SEEN AS A SOUND ONE, WITHOUT A MAJOR INVESTMENT.  ( P H S )  

QkQl=QUU LARGE C C N T A I  NER C O L L E C T I C N  COSTS 
T H E  AMERICAN C I T Y  7 3 ( 1 1 ) ,  P. 38 (NOVEMBER 19581. A B R I E F  REPOPT ON WINSTON-SALEM'S LARGE-CONTAINER COLLECT I O N  

R E S I D E N T I A L  AND COMMERCIAL GARBAGE AND REFUSE COLLECT+ON. ( P H S )  

C:1=QJ..=Ql219 TOWh OF OYSTER BAY ACOPTS M U N I C I P A L  REFUSE C O L L E C T I O N  

SYSTEM I S  GIVEN.  T H I S  S E R V I C E ,  C O S T I N G  ON T H E  AVERAGE $2.01 PER LARGE C O N T A I N E R  PER YEAR, I S  I N  A D D I T I O N  TO REGULAR 

DOWLING, J. C. 
T H E  AMERICAN C I T Y  7 3 ( 1 1  1 ,  P. 106 (NOVEMBER 1958) .  THE TOWN OF OYSTER B A Y  ON LONG I S L A N D  HAS GRCWN FROM 80,000 I N  
195C TO 270,00@ I N  1958.  DUE T O  ACCOMPANYING PROBLEMS, A M U N I C I P A L L Y  OPERATED SYSTEM OF REFUSE C O L L E C T I O N  WAS 
INAUGURATED. C E T A I L S  OF T H I S  H I G H L Y  SUCCESSFUL SYSTEM ARE G I V E N .  ( P H S )  

91-91-=6 PRESENT STATUS AND TRENDS I N  REFUSE C O L L E C T I O N  P R A C T I C E  ( SALVAGE I N C I N E R A T O R S  SACKS ) 

CAN MUN U T T L I T I E S  l C l ( 1 2 1 ,  P. 26-28 (DECEMBER 19631. C A N A D I A N  P R A C T I C E S  AND TRENDS I N  C O L L E C T I O N  ANC DISPOSAl,  OF 
AYERS, F.  E. 

M U N I C I P A L  REFUSE I N C L U D E  USE OF POLYETHYLENE BAGS, L I G H T  P L A S T I C  B4RRELS MOUNTED ON RUBBER WHEELS, S P E C I A L - T Y P E  
H O I S T I N G  AND C A R R Y I K G  E Q U I P M E N T  FOR LARGE VOLUME REFUSE PRODUCERS R E S I D E N T I A L  I N C I N E R A T O R  PROGRAM, AND CONTRACTING OF 
C O L L E C T I O N  S E R V I C E  T O  P R I V A T E  CONTRACTORS BY P U B L I C  TENDER SYSTEM. ( E 1  1 

IXkQ91rQl.332 MOTGR GAFBAG E C O L L E C T I O N  STPPTS I N  C H I L E ' S  C A P I T A L  C I T Y  
T H E  AMERICAN C I T Y  68(31 ,  P .  1C4-1@5 ( 1 9 5 3 ) .  AFTER ONE YEAR OF C O M P E T I T I V E  T E S T I N G  AND COMPARISON OF REFUSE 
C O L L E C T I N G  EQUIPMENT,  SANTIAGO,  C H I L E ,  R E C E I V E D  A LOAN FROM U.S. BANKS, TO BUY 5 4  LOADER-PACKERS. AFTER R E C E I V I N G  20 
O F  T H E  V E H I C L E S ,  THERE WAS A PROGRAM TO TEACH THE HORSE D R I V E R S  T O  OPERATE THE TRUCKS. 

plSal=Q.U19 TOLEDO USES ZONE C O L L E C T I O N  ( C O S T ( C O L L E C T I O N 1  ) 
T H E  AMERICAN C I T Y  6 8 ( 1 ) ,  P. 5 ( 1 9 5 3 ) .  B Y  D I V I D I N G  THE C I T Y  I N T O  ZONES AND A S S I G N I N G  CREWS TO A C E R T A I N  ZONE W I T H  
THE T Y P E  OF C O L L E C T I O N  B E S T  S U I T E D  FOR H I S  ZONE, THE COST OF C O L L E C T I O N  HAS DROPPED CONSIDERABLY.  EACH CREW AVERAGES 
335 STOPS PER DAY, 19.3 CENTS PER S T O P  WEEK. C O L L E C T I O N S  AVERAGE 1.7 CU-YD PER MONTH PER PERSON, 13-1/4 CU-YD PER 
TRUCK LOAD, $24.81 PER TRUCK LOAD, $1.87 PER CU-YD, AND 83.17 PER C A P I T A  PER MONTH. 

Q1=Ql-91475 WORK STUDY AND I N C E N T I V E  BONUS AS A P P L I C A B L E  TO REFUSE C O L L E C T I O N  AND D I S P O S A L  AT WORTHING ( 
COST(OPERAT1NG) SALVAGE 1 
EAST, E. W e  + GOSLING, V. 

CHARTERED M U N I C  ENGP 9 1 ( 2 ) ,  P. 53-58 (FEBRUARY 1964) .  WOPK STUDY C A R R I E D  OUT ON REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  

S E C T I O N  AT T I M E  C F  h C R K  STUDY SURVEY ARE O U T L I N E D .  ( E I )  
WORTHING, ENGLAND. M A I N  L I N E S  OF A D M I Y I S T R A T I V E  AND SUPERVISORY AUTHORITY A P P L I C A B L E  TO REFUSE C O L L E C T I O N  AND D I S P O S A L  

Q3-91-Qlfta PORTLAND ADOPTS M U N I C I P A L  REFUSE C O L L E C T I O N  S E R V I C E  
ORR, J. Ha 

THE AMERICAN C I T Y  7 1 ( 8 ) ,  P. 106 (AUGUST 1 9 5 6 ) .  A REPORT O F  HOW PORTLAND, M A I N E  (1950  P O P U L A T I O N  77,6341 PLANNED 
AND I N I T I A T E D  A B I - W E E K L Y  R U B B I S H  C O L L E C T I O N  PROGRAM. DATA FOR P L A N N I N G  I N C L U D E D  ASSUMPTION OF 15,000 P I C K U P  P O I N T S  I N  
T H E  C I T Y  ANC CNE TRUCK CAN HANDLE 360 P I C K U P S  PER DAY, AND AN ADEQUATE BUDGET FOR 1956 WOULD BE $50,440. A B R I E F  
D E S C R I P T I O N  OF P U B L I C  R E L A T I O N S  EFFORTS I S  A L S O  G I V E N .  ( P H S )  

Q3=rllrOJQ-& ZONE-TYPE R E F U S E  CONTRACTS t LAW 1 

T H E  AMERICAN C I T Y  7 1 ( 1 C ) ,  P. 167 (OCTOBER 19561. LAKEWOOD C A L I F O R N I A  REPORTS THE S A T I S F A C T O R Y  ARRANGEMENT FOR 
M U L T I P L E  CONTPACTS FOR T R A S H  C O L L E C T I O N  UNDER A CAREFULLY DEVELOPED SET OF S P E C I F I C A T I O N S  AND REGULATIONS.  I N C L U D E D  IS 
AN O U T L I N E  OF CRDINANCE AND BCND S P E C I F I C A T I O N S .  ( P H S )  

Q1=QJ-C1453 WE LOWERED T H E  COST AND IMPROVED THE S E R V I C E  ( C O L L E C T I O N  

G O E R L I C K ,  H. L. 

F I T Z G E R A L D ,  C. V. 
T H E  AMERICAN C I T Y  7 2 ( 8 ) ,  P. 126 (AUGUST 19571. SANTA-MONICA, C A L I F O R N I A ,  REPORTS ON A STUDY O F  I T S  REFUSE 
C O L L E C T I O N  PROGRAM WHICH R E S U L T E D  I N  T H E  A C Q U I S I T I O N  OF COMPACTION TYPE C O L L E C T I O N  TRUCKS TO R E P L A C E  OPEN TOP, S I D E  
L @ A D I N G  TRUCKS, AND A R E V I S I C N  OF THE ROUTE SYSTEM AND C O L L E C T I O N  SCHEDULES. A U X I L I A R Y  POWER U N I T S  WERE I N S T A L L E D  I N  
T H E  NEW TRUCKS TO AFFOPD CONTINUOUS O P E R A T I O N  OF THE P A C K I N G  MECHANISM W H I L E  T H E  V E H I C L E S  WERE I N  MOTION.  T H E  
C O L L F C T I O N  SYSTEM WPS R E V I S E D  FRCM EACH CREW H A V I N G  D E F I N I T E  WORK ROUT€ TO A CONCENTRATION OF A L L  EQUIPMENT AND 

(PHS 1 

Q3zQl=Gl&58 31 PERCENT MCRE REFUSE W I T H  40 PERCENT FEWER TRUCKS ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  C C S T ( C P E R A T I N G 1  1 

PFRSONNEL TO A D E S I G N A T E D  AREA EACH DAY. T H I S  I S  REPORTED TO BE Q U I T E  ADVANTAGEOUS, I N C R E A S I N G  MORALE AND E F F I C I E N C Y .  

S M I T F ,  C. 
T H F  A M E P I C A N  C I T Y  7 2 ( 6 ) ,  P. 131 ( J U N E  19571. CEDAR-RAPIDS,  IOWA, H A S  CHANGED OVER FROM THE USE CF 1 7  
CANVAS-COVERED TRUCkS AND NOW EMPLOYS 1 0  COMPACTOR-TYPE TRUCKS FOR THE C O L L E C T I O N  OF R E S I D E N T I A L  REFUSE. MORE M A T E R I A L  
I S  COLLECTED U S I N G  FEWER EMPLOYEES AND AT A DECREASED COST. THE LSE OF THE T A S K  SYSTEM REPORTEDLY KEEPS MORALE AND 
E F F I C I E N C Y  HIGH.  REFUSE I S  D I S P C S E D  OF I N  A S A N I T A P Y  F I L L  U S I N G  THE A R E A - F I L L  METHOD. ( P H S )  

rn3-U B A L T I M O G E ' S  C O N T I N U A L  C L E A N  C I T Y  'I CAMPAIGN ( C O L L E C T I O N  I 

THE A M E R I C A N  C I T Y  7 2 ( 4 ) ,  P. 107  ( A P R I L  1957) .  THE SUCCESSFUL RESULTS OF A N I N E  YEAR OLD CONTINUOUS I N T E N S I V E  C L E A N  
C I T Y  PROGRAM I N  B A L T I M O R E  ARE REPORTED. D E S C R I B E D  I S  USE OF I N C E N T I V E  SYSTEMS AND SCHOOLS FOR EMPLOYEES COOPERATION 
W I T H  THE C I T Y ' S  D I V I S I C N  O F  P L A N N I N G  AND THE P O L I C E  DEPARTMENT AS WELL A S  U T I L I Z A T I O N  OF C I V I C  GRGUFS I N C L U D I N G  A 
S P E C I A L  '* CLEANUP C H A R L I E  CLUB. 'I ( P H S )  

Q 2 - O l - Q l s l .  MODEhN E Q U I P M E N T  P L U S  NEW P L A N  LOWER COSTS ( C O L L E C T 1  ON-EQUI PMENT 1 
REFUSE REMOVAL JCUPNAL l ( 1 )  7 P. 28 (JANUARY 1 9 5 8 ) .  COMPACTION TRUCKS, E Q U I P P E D  W I T H  A SEPARATE E N G I N E  TO P E R M I T  
COMPACTION O F  REFUSE W H I L E  THE TRUCKS ARE I N  MOTICN, INCREASE E F F I C I E N C Y .  THE RCUTE SYSTEM OF C O L L E C T I O N  WAS ABANDONED 
AND A L L  EQUIPMENT AND PERSONNEL CONCENTRATED I N  A S P E C I F I E D  AREA ON G I V E N  D A Y S  TO MAKE S U P E R V I S I C N  EASIER.  ( P H S )  

mdl=QJ225 D E T R O I T  SHOWS k A Y  TO C L E A N  UP AT A S A V I h G  T O  EVERYBODY ( C O L L E C T I O N  CONTAINER 
REFUSE REMOVAL J C U R h A L  1141 ,  P. 18 ( A P R I L  1 9 5 8 ) .  THE C I T Y  OF D E T R O I T ' S  CAMPAIGN TO IMPROVE REFUSE STORAGE 
C O N D I T I O N S .  A COMBINED APPROACH O F  E D U C A T I O N  AND ENFORCEMENT WAS T E S T E D  I N  A 392 BLOCK AREA OF THE C I T Y ,  FOUND 
E F F E C T I V E ,  AND THEN WAS USED C I T Y - W I D E .  ONE OF THE F I R S T  O B J E C T I V E S  WAS T O  END THE USE OF T H E  OPEN 55-GALLON O I L  DRUM 
AS A REFUSE RECEPTACLE. ( P V S )  

FANNON, W .  P. 
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Q3-01-Ql539 KENTUCKY TOWN H A S  NEW LOOK ( C O L L E C T I C N ( C O N T A 1 N E R )  I 
REFUSE REMOVAL JOURNAL 1(4), P. 1 3  ( A P R I L  1 9 5 8 ) .  A TOUR OF T H E  A L L E Y S  I N  H O P K I N S V I L L E ,  KENTUCKY, MADE BY T H E  
J U N I O P  CHAMBER OF COMMERCE, TRIGGERED A CAMPAIGN T O  IMPROVE REFUS E STORAGE. C I T Y  MERCHANTS PURCHASED 25  ATTACHABLE 
C @ N T A I N E R S  WHICI-  ARE S E R V I C E D  B Y  A C I T Y  PACKER TRUCK. ( P H S )  

93-01-U542 SUPER S E R V I C E  S E L L S  F @ R  BIGGEST MONTREAL HAULER ( COLLECTION-EQUIPMENT 1 
R F F U S E  REMOVAL JOURNAL 1 ( 4 ) ,  P. 6 ( A P R I L  1 9 5 8 1 .  A B R I E F  ACCOUNT OF THE CONTRACT REFUSE C O L L E C T I O N  S E R V I C E  P R O V I D E D  

I N T O  THREE P A R T S  - THE C I T Y  OF MONTREAL, 'THE 14 SUBURBAN C O M M U N I T I E S ,  AND I N D U S T R I A L  C O L L E C T I O N .  C O L L E C T I O N  I S  MADE I N  

USED FOR MANY GF THE O U T L Y I N G  C O L L E C T I O N  D I S T R I C T S .  ( P H S )  

FOR MONTREAL, CANADA, AND 14  SUBURBAN COMMUNITIES BY T H E  L A R G E S T  CONTRACTOR S E R V I N G  T H E  AREA. C P E R A T I O N S  ARE D I V I D E D  

MONTREAL FOR A FEE OF $8.00 PER TON. D I S P O S A L  W I T H I N  THE C I T Y  I S  A T  M U N I C I P A L  I N C I N E R A T O R S ,  W H I L E  L A N G F I L L  D I S P O S A L  I S  

U=Ql.=UM C I T Y  I N  L D S  ANGELES COUNTY TURNS TO P R I V A T E  H A U L I N G  F I R M  ( C O S T ( C O L L E C T I 0 N )  C O L L E C T I O N  1 

CONTRACTOR FOR BETH R E S I D E N T I A L  AND COMMERCIAL C O L L E C T I O N  SERVICE.  R E S I D E N T S  PAY A F L A T  F E E  OF 51.25 PER MONTH FOR 
REFUSE REMOVAL JOURLAL 1 1 3 )  9 P. 22 (MP9CH 1 9 5 8 ) .  PARAMOUNT, C A L I F O R N I A ,  AWARDS A 5-YEAR CONTRACT TO A P R I V A T E  

ONCE-A-WEEK COMBINED C O L L E C T I O N .  RIGHT-HAND D R I V E  PACKER TRUCKS P R O V I D E  CURB SERVICE.  ( P H S )  

2 . 3 - O l - Q U 8  PROGRESSIVE I D E A S  H E L P  NEW-JERSEY P R I V A T E  CONTRACTOR ( C O L L E C T I O N ( V E H 1 C L E I  C O L L E C T I O N ( C O N T A 1 N E R )  1 
REFUSE RECOVAL J O U P h A L  l ( 3 )  P. 7 (MARCH 1 9 5 8 )  P R I V A T E  CONTRACTOR USES COMPACTOR TRUCKS AND LARGE DETACHABLE 
CONTAINERS TO PROVIDE MODERN S E R V I C E  TO THE C I T Y  OF P A S S A I C ,  NEW-JERSEY, T H E  TWO NEARBY BOROUGHS O F  TOTOWA AND NORTH 
H A I L O E N ,  AND T H E  TOWN C F  CEDAR-GROVE. ( P H S )  

QLQJ.=Q15IC DUSTLESS C O L L E C T I O N  I S  TREND I N  MUCH OF EUROPE ( C O L L E C T I O N ( C O N T A 1 N E R )  1 
REFUSE REMCVAL JGURhAL 1 ( 2 ) ,  P. 21  (FEBRUARY 1 9 5 8 ) .  THE FEATURES AND ADVANTAGES OF D U S T L E S S  REFUSE C O L L E C T I O N  
SYSTEM, DEVELOPED I N  GEPMANY I N  1 8 9 5 ,  ARE E X P L A I N E D .  ( P H S )  

Q3-0l-u2fl CHICAGO'S CONTRACTORS SUPPORT C I T Y  A I R  LAW ( P O L L U T I O N ( A 1 R )  C O L L E C T I O N ( E Q U 1 P M E N T )  ) 
REFUSE QEMOVAL JOURNPL 1 ( 2 ) 7  P. 1 5  (FEBRUARY 1 9 5 8 ) .  P R I V A T E  SCAVENGERS SUPPORT PROPOSED ORDINANCE T H A T  WOULD MAKE 
I T  I L L E G A L  TO HANDLE PSHES,  C I N D E R S ,  OR DUST WITHOUT T A K I N G  PRECAUTIONS T O  M I N I M I Z E  A I R  P O L L U T I O N .  ( P H S )  

Q L = Q k W  P R I V A T E  F I R M  L I C K S  COLISEUM REFUSE J O B  ( C O L L E C T I O N ( P U B L 1 C - B U I L D I N G )  ) 
REFUSE REMOVAL JOURNAL 1 ( 2 ) ,  P. 7 (FEBRUARY 1 9 5 8 ) .  THE NEW YORK C O L I S E U M ' S  S P E C I A L I Z E D  REFUSE H A N C L I N G  NEEDS ARE 
MET THROUGH A C C M B I N A T I O N  OF GOOD B U I L D I N G  D E S I G N  AND P L A N N I N G  ON THE PART OF T H E  P R I V A T E  REFUSE CONTRACTOR. 
ATTACHABLE C O N T A I  NEFS Ah'D CCMPACTOR TRUCKS ARE U T I L  I Z E D  ( P H S  ) 

0 3 - 0 1 - 0 1 5 2 6  FORMFR NEW-YORK C H I E F  F I N D S  P R I V A T E  HAULERS NEEDED ( C O L L E C T I O N  1 
REFUSE REMOVAL JOURNAL 1(4), P. 9 ( A P R I L  1 9 5 8 ) .  NEW YORK C I T Y ' S  P O L I C I E S  AND ACCOMPLISHMENTS UNDER THE D I R E C T I O N  
OF FORMER COMMISSIONER O F  S A N I T A T I O N ,  ANDREW W. MULRAIN.  ( P H S )  

Q3-01-015B HAULER S E R V I N G  U.N. I S  ONE OF NEW-YORK'S LARGEST ( C O L L E C T I O N  1 
REFUSE REMOVAL JOURNPL 1(6), P. 7 ( J U N E  1 9 5 8 ) .  A P R I V A T E  CONTRACTOR USES PACKER TRUCKS AND REGULARLY SCHEDULES 
DOUBLE S H I F T S  FOR MCST EQUIPMENT TO H4NDLE LARGE VOLUME OF REFUSE PRODUCED AT T H E  U N I T E 0  N A T I O N S  HEACQUARTERS I N  
NEW-YORK. ( P H S )  

Ql.-!21-QUal HCW B I G G E S T  CLEANUP CAMPAIGN WAS H A N D L E 0  ( C O L L E C T I O N  1 
MULPAIN,  A. W. 

REFUSE REMOVAL JOUPhAL 1 ( 6 ) ,  P. 13 ( J U N E  1 9 5 8 ) .  NEW YORK C I T Y ' S  CLEANUP CAMPAIGN I S  D E S C R I B E D  I N  D E T A I L  BY A 
F@RMER C O M M I S S I C N E R  OF S A N I T A T I O N .  AS A RESULT O F  THE E S T A B L I S H M E N T  OF A L I T T E R  BASKET AND A N T I - L I T T E R  FROGRAM, 
A P P R O X I M A T E L Y  1@@,OOC,@OO PCUNDS CF L I T T E R  PER YEAR ARE NOW D E P O S I T E D  I N  L I T T E R  BASKETS I N S T E A D  O F  B E I N G  THROWN I N T O  
T H E  STREETS.  AN ALTERNATE-SIDE,  R E S T R I C T E D  P A R K I N G  CONTROL PROGRAM WAS EVOLVED TO A S S I S T  I N  T H E  C L E A N I N G  OF STREETS. 
VACANT L O T S  WERE CLEAKED U P  AND A REGULAR JUNK C O L L E C T I O N  S E R V I C E  PROVIDED.  AN E X T E N S I V E  E D U C A T I O N A L  FRCGRAM WAS 
CONDUCTED TO E N L I S T  P U B L I C  SUPPORT, AN0 F I N A L L Y  AN ENFORCEMENT PROGRAM WAS I N S T I T U T E D  TO SECURE COMPLIANCE.  
APPROXIMATELY 5 1 0 0  P N I L L I O N  PER YEAR I S  THE V A L U E  PLACED ON THE P U B L I C  COOPERATION NOW B E I N G  RECEIVEC.  ( P H S )  

Q3-01-Q1z.B.B I N T E R N A T I O N A L  AIRPORT CONTRACT I S  DEMANDING ( COLLECT I O N  ) 
REFUSE REMOVAL JOURhlAL 1(7), P. 7 ( J U L Y  1 9 5 8 ) .  S P E C I A L I Z E D  24-HOUR REFUSE C O L L E C T I O N  S E R V I C E  P R O V I D E D  BY A 
CONTRACTOR FOR NEW-Y@PK I N T E R N A T I O N A L  AIRPORT ( P H S  1 

23=C!l=Ql5B9 S C G T T I S H  A U T H O R I T Y  T E L L S  CF B R I T I S H  P R A C T I C E S  ( S A N I T A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  1 
WILSON, N. G. 

REFUSE REMGVAL J@URNAL 1 ( 7 ) ,  P. 2 5  ( J U L Y  1 9 5 8 ) .  B R I T I S H  REFUSE STORAGE, C O L L E C T I O N  AND D I  SPOSAL P R A C T I C E S ,  AND 

POUNDS PER TON. ( F H S )  
S T R E E T - C L E A N I N G  P R A C T I C E S .  T H E  COMPOST PRODUCED B Y  E D I N B U R G H ' S  10C-TONS-PER-WEEK U N I T  IS MARKETED AT A P R I C E  O F  TWO 

pl=Ql=Q1593 ROCKEFELLER CENTER'S REFUSE SYSTEM A MODEL ( C O L L E C T I O N  1 
REFUSE RFMOVAL JGURhAL 1(5), Pa 7 (MAY 1 9 5 8 ) .  ROCKEFELLER CENTER'S REFUSE C O L L E C T I O N  S E R V I C E  H A S  B E E N  P R O V I D E D  BY 
THE SAME CONTRACTOP S I N C E  1 9 3 2 .  THE CONTRACTOR USES 20-YARD PACKER TRUCKS FOR R U B B I S H  C O L L E C T I O N  S E R V I C E  I N  THE It C I T Y  
W I T H I N  A C I T Y  @I. ( P H S )  

99=Ql=Q14QQ E V C L U T I O N  OF ' CUSTLESS ' C O L L E C T I O N  I N  GERMANY ( SACK C O M P O S I T I O N  C O L O N I A  1 

REFUSE REMOVAL JCURhAL 1 ( 8 ) ,  P. 2 Q  (AUGUST 1 9 5 8 ) .  THE E V O L U T I O N  AND H I  STORY OF GERMANY'S U N I Q U E  "DUSTLESS"  SYSTEM 
OF REFUSE C O L L E C T I O N  ARE COVERED FROM 1 8 9 5  TO T H E  PRESENT. ( P H S )  

Q2SkQL6lQ HOW THEY CLEANED T H E  BRUSSELS WOPLD'S F A I R  ( C O L L E C T I G N  1 
REFUSE REMOVAL JOURhAL 1(1@), P. 18 (OCTOBER 1 9 5 8 ) .  T H E  BEHIND-THE-SCENES STORY OF HOW C L E A N I N G  S E R V I C E S  WERE 
PLANNED AND CONDUCTFD AT THE I 9 5 8  BRUSSELS E X H I B I T I O N  B Y  THE DEPARTMENT OF P U B L I C  C L E A N S I N G .  ( P H S )  

939kP1418 P E O R I A  CONTRACTCRS PUN A 'HEADS UP'  OPERATION ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  1 
REFUSE REMOVAL JOURNAL 1 ( 1 1 ) ,  P.  2 4  (NOVEMBER 1 9 5 8 ) .  P R I V A T E  CONTRACTOR, I N  S E R V I N G  SUBURBAN AREA NEAR PEORIA,  
I L L I N O I S ,  P P O V I D E S  POVEL FEATURES FOR CUSTOMERS. I N C L U D E D  ARE PACKER TRUCKS, ATTACHABLE C O N T A I N E R S  FCR CCMMERCIAL 
ESTABLISHMENTS,  D P I V E - I N  PAYMENT WINDOW, S A L E S  OF REFUSE CANS, AND S A N I T A R Y  L A N D F I L L  D I S P O S A L .  ( P H S I  

!2333rUbZ4 C R E A T I V E  T H I N K I N G  HAS H E L P E D  CHANGE I N D U S T R Y  ( COLLECTION-EQUIPMENT 1 

EPhPRDt  H. 

REFUSE REMOVAL JOUPNAL 1 ( 1 2 ) ,  P. 10 (DECEMBER 1 9 5 8 ) .  EXAMPLES OF KANSAS C I T Y ,  M I S S O U R I ,  CONTRACTOR ' S  A D A P T A T I O N S  
OF D E T A C H A B L E  CONTAINER EQUIPMENT TO SERVE LOCAL INDUSTRY.  ( P H S )  

I1ldkQl426 SEATTLE D I S P O S A L  COMFANY RUNS ALERT O P E R A T I O N  ( C O L L E C T I O N  CONTRACT COST( C O L L E C T I O N )  1 
REFUSE REMOVAL JOURFIAL 2 ( 1 ) ,  P. 6 ( J A N U A R Y  1 0 5 9 ) .  A S I N G L E  CONTRACTOR SERVES S E A T T L E  AND SURROUNDING AREA I N  

E X C E L L E N T  RECORD APE PRESENTED. ( P H S )  
REFUSE C O L L E C T I C N .  AN EXCELLENT RECORD OF ECONOMY AND S E R V I C E  HAS BEEN M A I N T A I N E D .  THE FACTORS C O N T R I B U T I N G  TO T H I S  
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Q 3 - 0 1 - ~ ~ ~  COLLECT I O N  AND D I S P O S A L  I N  ANCHORAGE, ALASKA ( SANITARY-LANDF I L L  ) 
SHANNON, G. C. 

REFUSE REMCVAL JOURNAL 2(2)7 P. 10 (FEBRUARY 19591. THE METHOD OF REFUSE C O L L E C T I O N  WHICH A I D S  THE C I T Y  OF 
ANCklOPAGE I N  M A I N T A I N I N G  A H I G H  STANDARD OF P U B L I C  S A N I T A T I O N  IS DESCRIBED.  D A I L Y  COMMERCIAL P I C K - U P S  AND WEEKLY 
R E S I D E N T I A L  S E R V I C E  ARE DESCRIBED.  ( P H S )  

Qz=Q1-0164Q DELAWARE F I P M  FEATURES S E R V I C E  AND C L E A N L I N E S S  ( C O L L E C T I O N  ) 
REFUSE REMOVAL JOURNAL 2(5), P. 12 (MAY 1959). THE USE OF R A C I O  HAS I N C R E A S E D  SPEED AND E F F I C I E N C Y  OF A 
WILMINGTON,  DELAkARE,  PEFUSE C O L L E C T I O N  S E R V I C E .  THE B E S T  APPEARANCE I N  A L L  COMPANY EQUIPMENT I S  STRESSED HERE. ( P H S )  

QkQkQl642 T E N  BROTHERS A C T I V E  I N  NEW YORK H A U L I N G  F I R M  
REFUSE REMOVAL JOURNAL 2(5), P. 17 (MAY 1959). THE I N T E R E S T I N G  DEVELOPMENT OF A F A M I L Y  REFUSE COLLECT I O N  B U S I N E S S  
IS TRACED. BEGUN IN 1900 WITH A HORSE AND CART, THE BUSINESS, NOW RUN B Y  THE TEN SONS, I S  A LARGE AND MODERN 
OPERATION.  ( P H S )  

m=Ql=Qlf&3 S I N G L E  I-AULER PLEASES BATTLE-CREEK CUSTOMERS ( C O L L E C T I O N  1 
REFUSE REMOVAL JOURNAL 2(5) P. 24 (MAY 1959) THE REASONS F @ R  THE S A T I S F A C T I O N  OF BATTLE-CREEK C I T I Z E N S  W I T H  I T S  
REFUSE S E R V I C E  ARE C U T L I N E D .  TWO STOPS PER WEEK FOR R E S I D E N T I A L  AREAS AND S I X  PER WEEK FOR COMMERCIAL AND I N D U S T R I A L  
CUSTOMEQ S ARE I P P O R T A N T  FACTORS ( P H S  1 

zfi=m6&,6 CANTON REFUSE STUDY MAKES MANY I N T E R E S T I N G  P @ I N T S  ( C C L L E C T I O N  C O S T ( 0 P E R A T I N G I  G R I N D E R ( G A R B A G E I  I 
FEFUSE REMOVAL JOUGhAL 2(5), P. 10 (MAY 1959). T H E  1958 P E F U S E  C O L L E C T I O N  AND D I S P O S A L  SYSTEM STUDY OF CANTON 
ENGINEERS I S  REPORTED. T H E  IMPORTANCE OF NODERN EQUIPMENT I N  ECONOMY AND E F F I C I E N C Y  OF O P E R A T I O N  I S  STRESSED. 

m=QL=QB& TENKESSEE h A U L E R  GETS P L A U D I T S  O F  S A N I T A R I A N S  ( VECTOR C O L L E C T I O N  
REFUSE REMOVAL JOURRAL 2(6), P. 8 ( J U N E  1959). THE WORK OF A P R I V A T E  S A N I T A T I O N  COMPANY I N  SUBURBAN JACKSON, 

O R G A N I Z I N G  AND CCINDUCTING T H I S  OUTSTANDING VECTOR CONTROL PROJECT.  ( P H S )  

E=Q,kUhftS P R I V A T E  HAULERS ARE THE D I F F E R E N C E  TO NEW YORK 

MOST CAREFULLY ORGANIZED AND A D M I N I S T E R E D  - THAT OF NEW YORK C I T Y  - I S  D E S C R I B E D .  T H E  IMPORTANCE O F  THE P R I V A T E  REFUSE 

TENNESSEE, I N  C C N T R C L L I N G  ROADSIDE DUMPING O F  REFUSE I S  DESCRIBED.  A GREAT D E A L  OF C R E D I T  IS G I V E N  C. He T R A V I S  FOR 

REFUSE REMOVAL JOURNAL 2(6) 7 P. 6 ( J U N E  1959). T H E  LARGEST M U N I C I P A L  S A N I T A T I O N  S E R V I C E  I N  THE U.S. AND ONE OF THE 

C@NTRACTOR I N  T H E  SYSTEM I S  STRESSED. ( P H S )  

!l321=p14-52 BARCELONA'S METHODS ARE MIXTURE OF OLD AND NEW ( C O L L E C T I O N ( V E H 1 C L E )  1 
REFUSE REMCVAL J C U R h A L  2(7), P. 18 ( J U L Y  19591. THE REFUSE C O L L E C T I O N  S E R V I C E  OF T H I S  S P A N I S H  F E T R C P C L I S  I S  
DISCUSSED.  THE I N T E R E S T I N G  C O M B I N A T I O N  OF HORSE-DRAWN V E H I C L E S  AND MODERN EQUIPMENT I S  DESCRIBED.  ( P H S )  

C l A H f i 6 3 .  P R I V A T E  HAULERS HOLD STR@NG OREGON P O S I T I O N  ( C O L L E C T I O N  1 
RFFUSE REMOVAL JOURNAL 2(8), P. B (AUGUST 1959). REFUSE C O L L E C T I O N  SYSTEMS O F  SEVERAL OREGON C I T I E S  ARE 
DISCUSSED.  MOST C I T I E S  CONTRACT OUT C O L L E C T I O N S  TO P R I V A T E  I N T E R E S T S .  SOME G I V E  E X C L U S I V E  FRANCHISES,  AND OTHERS HAVE 
M U L T I P L E  L I C E N S E S  FCR REFUSE WORK. ( P H S )  

Q3=Q1-01674 VIGOROUS C A M P A I G N  E A S E S  TCWNSHIP L I T T E R  PROBLEM ( COLLECT I O N  1 
REFUSE REMCVAL JOUGNAL 2(101, P. 20 (OCTOBER 1959). THE TOWN OF HEMPSTEAD, LONG I S L A N D ,  NEW YORK, THE LARGEST U. 
S. TOWNSHIP,  HOLDS A h  ANNUAL MONTH-LONG CLEANUP CAMPAIGN AND USES YEAR-ROUND P U B L I C I T Y  TO AWAKE C I V I C  P R I D E  OF 
RESIDENTS.  THE RESULT - A CLEANER, MORE S A N I T A R Y  APPEARANCE. ( P H S )  

u-01-01672 LGS-ANGELES R E S I D E N T S  WANT COMBINED S E R V I C E  ( C @ L L E C T I O N  1 
REFUSE REMCVAL JOURNAL 2(101, P. 8 (OCTOBER 1959). R E S I D E N T S  I N  LOS-ANGELES RECENTLY GAVE MAYOR PAULSCN T H E 1  R 
V I E W S  ON A Q U E S T I O N  CONCERNING REFUSE. A STRONG PREFERENCE (9 TO 1) FOR C O L L E C T I O N  O f  C O M B U S T I B L E  AND NONCOMBUSTIBLE 
REFUSE WITHOUT P R I O R  S E P A R A T I O N  WAS SHOWN. ( P H S )  

Q=Ql=Qlb29 PACKER PURCHASE BETTERS COAST H A U L E P ' S  P O S I T I O N  ( C O L L E C T I O N ( V E H 1 C L E )  
REFUSE REMOVAL J@URF!AL 2(9), P. 24 (SEPTEMBER 1959). A S E A T T L E  CONTRACTOR HAS IMPROVED H I S  REFUSE H A U L I N G  
B U S I N E S S ,  I N C R E P S E D  E F F I C I E N C Y ,  AND LOWERED COSTS W I T H  T H E  A C Q U I S I T I O N  OF A MODERN, 16 YARD COMPACTGR BODY. ( P H S )  

Q3-'?1-01684 V I L L A G E  OF O P K  PARK SOLVES REFUSE PROBLEM I C O L L E C T I O N  1 
S M I L E Y ,  F. 

REFUSE REMOVAL JOURNAL 2(61, P. 25 ( J U N E  1959). T H E  C I T Y  OF OAK PARK, I L L I N O I S ,  HAS REDUCED C O L L E C T I O N  AND 
D I S P O S A L  COSTS BY 3C PERCENT OR $125,000. I N  A CAREFUL RESEARCH A N A L Y S I S  PROGRAM THE REFUSE PROGRAM WAS COMPLETELY 
OVER HAULED. 

Q=Ql=Q1498 REFUSE C C L L E C T I O N  ANC D I S P O S A L  I N  194 WESTERN C I T I E S  ( FREQUENCY G R I N D E R ( H 0 M E )  CREW(COLLECT1ON)  
CH ARGE ( CCL L ECT I ON 1 COST ( OP ERAT I N  G ) DAN0 AN I M AL-F EE D CONTAINER ( R E Q U I  R EMENTS 1 C O N T A I  NER ( S I  ZE) 1 
UPDEGPAFF, W .  R -  + BOWERMAN, F .  R. 

UESTERN C I T Y  34(5,617), P. 32-4C (MAY 19581, P. 32-34 ( J U N E  195818 P. 28-34 ( J U L Y  
1958) 8 SURVEY ON C O L L E C T I O N  AND D I S P O S A L  PROCEDURES AND COSTS. MAY - 
METHODS PND COSTS I N  79 C I T I E S  U S I N G  M U N I C I P A L  CREWS AND EQUIPMENT. JUNE - 68 C I T I E S  WHERE P R I V A T E  COLLECTORS 
N E G O T I A T E  C I R E C T L Y  k I T H  HOME OWNERS, P R A C T I C E  I N  OREGON AND I N  SAN FRANCISCO.  J U L Y  - 46 C I T I E S  WHERE C I T Y  GOVERNMENT 
PAYS CONTRACTOR CR CCNTRACTORS FCR S P E C I F I E D  S E R V I C E ,  P R A C T I C E ,  I N  SEATTLE,  FUTURE TRENDS. ( E 1  1 

C3-01-017Q1 THE WORLD'S L A R G E S T  S A N I T A T I O N  DEPARTMENT ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I N C I N E R h T  I O N  BARGE 1 
REFUSE PEMOVAL JOURNAL 3 ( 8 )  P a  8 (AUGUST 1960E. D E S C R I B E S  T H E  O R G A N I Z A T I O N  AND O P E R A T I O N  OF NEW-YORK-CITY'S 
S A N I T A T I O N  DEPAGTMEhT. FOURTEEN THOUSAND EMPLOYEES U S I N G  4,000 P I E C E S  O F  EQUIPMENT COLLECT AND D I S P O S E  OF 4-1/2 
M I L L I O N  TCNS O F  PEFUSE ANNUALLY. REFUSE D I S P O S A L  I S  DONE B Y  I N C I N E R A T I O N  AND S A N I T A R Y  L A N D F I L L  REACHED @Y TRUCKS AND 
BPRGES. CONTRARY TO POPULAP B E L I E F  NO REFUSE HAS BEEN DUMPED AT SEA S I N C E  1934. ( P H S )  

n=Q.l=QJJQ3 F L C R I D A  HAULER RUNS A UNIQUE O P E R A T I O N  ( C O L L E C T I O N  C O L L E C T I O N ( C O N T A I N E R 1  1 
REFUSE REMOVAL JOUFNPL 3(17), P. 6 (OCTOBER 1960E.  A J A C K S O N V I L L E ,  F L O R I D A ,  REFUSE HAULER HAS A UNIQUE COMMERCIAL 
C O L L E C T I O N  SYSTEM. N A I N T E N A N C E  OF V F H I C L E S  R E C E I V E S  CLOSE ATTENTION.  T H E  E N T I R E  F L E E T  IS WASHED AND DEODORIZED D A I L Y ,  
WAXED REGULARLY AND P A I N T E D  QUARTERLY. ALL D R I V E R S  WEAR M I L I T A R Y - T Y P E  UNIFORMS. R A D I O  EQUIPMENT HAS BEEN PLACED I N  
A L L  REFUSE V E H I C L E S .  PNY CUSTOMER CCMPLAINTS ARE ATTENDED T O  I M M E D I A T E L Y .  ( P H S I  

Q?-r!l-Q1ZQ6 HAULER H E L P E D  PHOENIX,  ARIZONA,  W I N  C I T Y  AWARD ( C O L L E C T I O N  1 
REFUSE REMOVAL JOURhOL 3($), P. 20 (AUGUST 1961)). A P R I V A T E  H A U L I N G  COMPANY'S H I G H  STANDARDS I N  REFUSE C O L L E C T I N G  
WERE A MAJOR FACTCR I N  P H O E N I X ' S  W I N N I N G  THE A L L  A M E R I C A N  C I T Y  AWARD I N  1958. T H E  P R E S I D E N T  O F  T H E  F I R M  A T T R I B U T E S  THE 
H I G H  STANDARDS T C  H I S  NEWLY I N S T A L L E D  REFUSE PACKERS. ( P H S )  

Ql=QkQl1QJ REFUSE C O L L E C T I O N  I N  THE C I T Y  OF LOS-ANGFLES 

REFUSE REMOVAL JOUPniAL 3(9), P. 8 (SEPTEMBER 1960). A D E T A I L E D  REVIEW O F  REFUSE C O L L E C T I O N  O P E R A T I O N S  I N  

( PHS 

HUPE, N. Be + K E R K I S t  J. I. 

LOS-ANGELES, C A L I F O F h I A .  TO COPE W I T H  THE MANY PFOBLEMS OF C O L L E C T I O N ,  THE C I T Y  USES TWO B A S I C  METhCDS CF SCHEDULING.  
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pI=Ql=Ql71p MASSACHUSETTS HAULER R E L I E S  ON S U P E R I O R  S E R V I C E  ( C O L L E C T I O N  1 
REFUSE REMCVAL JOURNAL 3 (7  ), P. 6 ( J U L Y  1 9 6 0  1 D E S C R I B E S  CLEAN,  E F F I C I E N T ,  ODOR-FREE REFUSE-COLLECTING OPERATIONS 
I N  WEST NEWTON, MASS. A P R I V A T E  HAULER HANDLES T H E  REFUSE ON A S I N G L E  3-YEAR CONTRACT B A S I S  W I T H  M U N I C I P A L  
AUTHORIT I ES . 
Ql-Ol-QlJl5 C O C B I N E D  P I C K U P  DEBATED I N  LOS ANGELES COUNTY ( C O L L E C T I O N  SALVAGE ) 
REFUSE REMOVAL JOURNAL 3 ( 6 1 ,  P. 14 ( J U N E  1 9 6 0 1 .  A DEBATE OVER WHETHER OR NOT WRAPPED GARBAGE SHOULC BE M I X E D  W I T H  

(PI-S 1 

OTHER FORMS OF REFUSE I N  A COMBINED C O L L E C T I O N  PROGRAM IS T A K I N G  PLACE I N  L O S  ANGELES COUNTY, C A L I F C R N I A .  SOME ARE 
OPPOSED TO T H I S  SYSTEM BECAUSE I T  E L I M I N A T E S  SALVAGE, BUT COUNTY AND C I T Y  H E A L T H  A U T H O R I T I E S  AGREE T H A T  I T  W I L L  CREATE 
NO H E A L T H  HAZARD AND W I L L  SAVE TAXPAYERS THE MONEY I N V O L V E D  I N  SEPARATE COLLECTIONS.  ( P H S )  

Ql=Ql=QJlls AN OPEN L E T T E R  TO B A L T I M O R E  ( C O L L E C T I @ N  1 
REFUSE REMOVAL JGURFtAL 3 ( 1 1 ,  P. 6 (JANUARY 1 9 6 0 ) .  A SUGGESTION TO O F F I C I A L S  OF B A L T I M O R E ' S  S A N I T A T I C N  DEPARTMENT 
TO CONSIDER I N C R E A S E D  U S E  O F  P R I V A T E  CONTRACT C O L L E C T I N G  I N  O B T A I N I N G  MORE E F F I C I E N C Y  I N  T H E I R  REFUSE C O L L E C T I O N  
S E R V I C E .  (PHS 1 

Q3.=Ql=QlI21 I M F C P T A N T  CHANGES MARK P H I L A C E L P H I A  S A N I T A T I O N  ( ANIMAL-FEED LAW 1 
REFUSE REMOVAL JOURNAL 3 ( 4 1 ,  P. 6 ( A P R I L  1 9 6 0 ) .  D E S C R I B E S  P H I L A D E L P H I A ' S  S A h I T A T I O N  S E R V I C E S  ANC PRCGRAMS. 
COMMERCIAL AND I N D U S T R I A L  Q E F U S E  C O L L E C T I O N S  ARE HANDLED BY P R I V A T E  CONTRACTORS. R U B B I S H  AND GARBAGE ARE SEPARATED. 
N I N E T Y -  S I X  P E R C E h T  OF THE GARBAGE I S  COLLECTED AND D I S P O S E D  OF BY AREA P I G  FARMERS, AND T H E  R E M A I N I N G  REFUSE I S  
I N C I N E R A T E D .  T P E  S P E C I A L  PROBLEM OF NARROW STREETS AND A L L E Y S  I S  SOLVED B Y  A REFUSE C O L L E C T I O N  V E H I C L E  CESIGNED TO F I T  
I N  SMALL SPACES. STREET C L E A N I N G  I S  DONE ONCE OR T W I C E  A WEEK. I' P R E V E N T I V E  E D U C A T I O N  I N  THE C I T Y  I N C L U D E S  THE 
E S T A B L I S H M E N T  OF 30@ J U N I O R  S A N I T A T I O N  GROUPS AND MANY C L E A N  BLOCK I' CAMPAIGNS.  - C I T Y  R E G U L A T I O N S  COVER THE 
OPERATIONS OF P R I V A T E  WASTE COLLECTORS. ( P H S )  

Q3rP1=Q,l124 F R E E  C O M P E T I T I O N  I S  THE SYSTEM I N  L I N C C L N ,  NEBRASKA ( C O S T ( C O L L E C T I 0 N )  COST(OPERAT1NG) S A N I T A R Y - L A N D F I L L  
1 

REFUSE REMOVAL JCURhAL 3 ( 3 )  F. 10 (MP9CH 1961) I APPROXIMATELY 50 P R I V A T E  CONTRACTORS SHARE L I  NCCLN'S H A U L 1  NG 
B U S I N E S S .  T H E  L I N C O L U  GARBAGE HAULERS'  A S S O C I A T I O N  H A S  D I V I D E D  R E S I D E N T I A L  AREAS I N T O  D I S T R I C T S  T O  IMPROVE A 

P I C K U P S .  D I S P O S A L  B Y  CITY-OWNED S A N I T A R Y  L A N D F I L L  COSTS EACH F A M I L Y  $ 0 . 6 7  ANNUALLY.  ( P H S )  
NEAR-CHAOTIC REFUSE-COLLECTION S I T U A T I O N .  C O L L E C T I O N  S E R V I C E ,  C O S T I N G  $ 2 1  ANNUALLY,  P R O V I D E S  T h I C E - W E E K L Y  BACKYARD 

&3-+QU3Q P R I V A T E  COMPANY DOES B I G  STOCKHOLM B U S I N E S S  ( C O L L E C T I O N ( V E H 1 C L E )  1 
REFUSE REMOVAL JOURNAL 3(1), P. 8 (JANUARY 1 9 6 0 ) .  D E S C R I B E S  T H E  O P E R A T I O N S  O F  ONE OF THE FEW P R I V A T E  REFUSE 
CONTRACTORS I N  EUPOPE. T H I S  F I R M  HANDLES 35  PERCENT OF A L L  REFUSE I N  STOCKHOLM, SWEDEN, I N C L U D I N G  THAT OF T H E  S W E D I S H  
R O Y A L  F A M I L Y .  T H E  CITY-OWNED I N C I N E R A T O R  I S  USED FOR D I S P O S A L  OF THE REFUSE.  ( P H S )  

Q.3=QkQlIAS NEW E Q U I P M E N T  A I D S  C H I C A G O  CONTRACTORS ( C O L L E C T I O N  1 
REFUSE REMCVAL JOURhAL 6 ( 5 ) ,  P. 1 6  (MAY 1 9 6 3 ) .  TWO CHICAGO, I L L I N O I  S, REFUSE-HAULING CONTRACTORS HAVE FOUND A WAY 
TO A V O I D  THE R E C E S S I T Y  O F  SENDING OUT E X P E N S I V E ,  HEAVY EQUIPMENT AND FEWER MEN. THEY RECENTLY PURCHASED A SMALL 
T R A I L E R  T O  P I C K  UP AND D E L I V E R  EMPTY CONTAINERS T H A T  NEED R E P A I R S ,  TO P I C K  UP REFUSE ON W I D E L Y  SCATTERED ACCOUNTS, ANG 
TO C O L L E C T  BULKY ITEMS.  THE NEW T R A I L E R ,  W H I C H  CAN BE TOWED BY A SMALL TRUCK OR C A R T  R A I S E S  AND LOWERS H Y D R A U L I C A L L Y ,  
E L I M I N A T I N G  THE LABOR OF L I F T I N G ,  AND FEATURES A LOAD L E V E L I Z E R  T O  COMPENSATE FOR NONUNIFORM L O A D  D I S T R I B U T I O N .  ( P H S )  

pl31-017fiQ LOS ANGELES E M B R O I L E C  I N  HOT REFUSE D I S P U T E  ( LAW S E P A R A T I O N  SALVAGE I 
REFUSE REMOVAL JCURNAL 6(4), P. 20 ( A P R I L  1 9 6 3 ) .  PRESENTS T H E  H I S T O R Y  AND PRESENT-DAY STATUS O F  T H E  REFUSE D I S P U T E  
I N  LOS ANGELES, C A L I F O R N I A .  BY LAW, R E S I D E N T S  ARE SUPPOSED TO SEPARATE T H E I R  GARBAGE AND REFUSE FROM T I N  CANS AND 
SALVAGE METALS. GARBAGE AND REFUSE C O L L E C T I O N  OCCURS ONCE A WEEK AND METAL P I C K U P  ONCE A MONTH. THE MAYOR CF LOS 
ANGELES HAS HOWEVER, T O L D  R E S I D E N T S  TO IGNORE THE C I T Y  C O U N C I L  E D I C T  AND TO M I X  T H E I R  T R A S H  WITHOUT FEAR O F  
R E T R I B U T I O N .  C C U N C I L A E N  H A V E  NOT T R I E D  TO HAVE LAW BREAKERS PROSECUTED BECAUSE THEY HAVE COME UP A G A I N S T  THE THREAT O F  
DEFEAT I N  THE NEXT E L E C T I O N  OR HAVE HEARD THE RUMBLES OF A RECALL MOVEMENT. ( P H S )  

0 3 - n i - 0 1 7 ~ ~  SINGLE PACKER DOES AIR FORCE B A S E  JOB ( COLLECTION 1 
REFUSE REMOVAL J@UPNAL 6 ( 2 ) ,  Pa 2 2  (FEBRUARY 1 9 6 3 ) .  T H I S  COMPANY HANDLES A L L  THE GARBAGE AND REFUSE FROM 1,500 
HOMES ON T H E  K. I. SAWYER A I R  FORCE BASE NEAR MARQUETTE, MICH.,  U S I N G  ONLY ONE REFUSE COMPACTION TRUCK AND A THREE-MAN 
CREW. ( P H S )  

allIp1=p17&Q C A N A D I A N  C I T Y  P I C K S  CONTRACT C @ L L E C T I @ N  
REFUSE REMCVAL JOURNAL 6 ( 2 1 ,  P. 6 (FEBRUARY 1 9 6 3 ) .  B R I E F L Y  D E S C R I B E S  REFUSE C O L L E C T I O N  I N  B U R L I N G T C h ,  ONTARIO,  
CANADA, WHICH I S  ACCGMPLISHED BY THE CONTRACT SYSTEM. T H E  REFUSE COMPANY S E R V I N G  THE AREA USES ONE-MAN U N I T S  FOR I T S  
C O L L E C T I O N  S E R V I C E ,  THEREBY G I V I N G  I T  AN ADVANTAGEOUS C O M P E T I T I V E  B I D D I N G  P O S I T I C h .  T H E  F I R M  I S  A B L E  T O  U S E  T H E  
ONE-MAN U N I T S  FCP TWO REASCNS - T H E  COMPACTION TRUCKS USED HAVE WALK- IN CABS AND STANDUP CONTROLS, AND A M U N I C I P A L  
BYLAW R E Q U I R E S  A L L  REFUSE RECEPTACLES TO BE PLACED AT THE CURB FOR COLLECTION.  (PHS)  

PlX!l.=U.Z42 MONTREAL ChANGES C O L L E C T I O N  HOURS 
REFUSE REMOVAL JOURhAL 6(1), P. 1 8  ( J A N U A R Y  1 9 6 3 ) .  THE C I T Y  CF MONTREAL, CANADA, HAS CHANGED I T S  REFUSE C O L L E C T I O N  
OPERATIONS BY CONTRACT FROM D A Y T I M E  T O  N I G H T T I M E  TO A V O I D  T R A F F I C  PROBLEMS, THE D I R T Y  APPEARANCE OF THE STREET,  ETC. 
THE REFUSE CONTRACTORS ARE NCW REQUIRED TO REMOVE REFUSE BETWEEN 8 P.M. AND M I D N I G H T  D U R I N G  THE SUMMER AND BETWEEN 7 
P.M. AND M I D N I G H T  D U P I N G  THE WINTER. THE C O L L E C T I O N  SYSTEM I S  C U R B S I D E  AND HOUSEHOLDS ARE NOT P E R M I T T E D  TO PUT OUT 
T H E I R  REFUSE CAhS U N T I L  6 P.M. ( P H S )  

>3-Ol-u=6 WASHINGTON F I R M  M I S S E S  NO CHANCE FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  C O L L E C T I O N  COMPLAINTS R A D I O  ) 

WHICH SERVES CUSTOMERS I N  NEARBY MARYLAND AND V I R G I N I A  AS WELL AS THE N A T I O N ' S  C A P I T A L .  T H E  COMPANY EMPLOYS FROM 4 5  TO 
50 PEOPLE,  I.@ CF WHGM WORK P R I N C I P A L L Y  I N  T H E  O F F I C E .  F I E L D  O P E R A T I O N S  ARE C O N T A I N E R I Z E D  AS MUCH AS P O S S I B L E ,  AND AT 
PRESENT 2 4  PACKERS AND 6 OPEN TRUCKS ARE USED. THE M A J O R I T Y  OF T H E  F L E E T  I S  R A D I O - E Q U I P P E D  SO T H A T  HEADQUARTERS CAN 
KEEP I N  CLOSE CONTACT W I T H  T H E  F I E L D  U N I T S .  ANY C O M P L A I N T S  R E C E I V E D  ARE I M M E D I A T E L Y  I N V E S T I G A T E D  AND CORRECTED, A N 0  I F  
A C O M P L A I N T  I S  THE R E S U L T  OF T H E  NEGLIGENCE O F  AN EMPLOYEE $2.50 I S  DOCKED FROM H I S  PAY CHECK. THE F I R M  ALSO H A S  AN 
I N C E N T I V E  SYSTEM FOP EMPLOYEES- ANY CREW MEMBER WHO S E L L S  A NEW CUSTOMER ON T H E  REFUSE S E R V I C E  R E C E I V E S  A COMMISSION,  
AND P R I Z E S  ARE G I V E h  TO T H E  EMPLOYEE WHO DOES THE B E S T  J O B  OF M A I N T A I N I N G  H I S  TRUCK. ( P H S )  

REFUSE REMOVAL JOUPNAL 5 ( 5 ) ,  P. 8 (MAY 1 9 6 2 ) .  D E S C R I B E S  T H E  OPERATIONS O F  A WASHINGTON, D.C.9 REFUSE H A U L I N G  F I R M  

Q1-0l-Q1714 MEMPHIS-BASED CCLLECTOR RUNS T H R E E - C I T Y  COMPANY ( C O L L E C T I O N ( C O N T A 1 N E R )  C O L L E C T I O N (  V E H I C L E )  1 
REFUSE REMCVAL JOURNAL 5(4), P a  8 ( A P R I L  1 9 6 2 1 .  D E S C R I B E S  THE DEVELOPMENT AND E X P A N S I O N  O F  A R E F U S E  H A U L I N G  F I R M  
WHICH BEGAN L E S S  THAP 1@ YEARS AGO W I T H  A S M A L L  OPERATION I N  MEMPHIS,  TENNESSEE, AND WHICH NOW OPERATES REFUSE 
C O L L E C T I O N  S E R V I C E S  I N  HOUSTON, TEXAS,  AND SAN-JUAN, PUERTO-RICO, AS WELL AS I N  MEMPHIS. P R E V I O U S  E X P E R I E N C E S  I N  THE 
TRANSFER BUSINESS h E L P E D  T H E  EMBRYO REFUSE H A U L I N G  F I R M  I N  M A K I N G  THE R I G H T  MOVES I N  PERSONNEL S E L E C T I O N ,  C R E D I T  
P O L I C Y ,  ACCOUNTING FPOCEDURES, MAINTENANCE METHODS, AND T H E  PURCHASE OF DEPENDABLE EQUIPMENT.  THE M E M P H I S  O P E R A T I O N  WAS 
F I R S T  B U I L T  UP, AFTER WHICH THE F I R M  E S T A B L I S H E D  S E R V I C E S  I N  HOUSTON AND THEN I N  SAN-JUAN, E M P L O Y I N G  S I M I L A R  S A L E S  
TECHNIQUES I N  A L L  T H F E E  C I T I E S .  EQUIPMENT EMPLOYED I S  D I F F E R E N T  BECAUSE OF THE V A R I A T I O N S  I N  C O N D I T I O N S  I N  T H E  THREE 
C I T I E S .  I P H S )  
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m k Q J J z 1  UNUSUAL SYSTEM O F  C O L L E C T I O N  I N  FRENCH C A P I T A L  
REFUSE REMOVAL JOURNAL 4 ( 8 )  P. 18 (AUGUST 1961) AN ACCOUNT OF A U N I Q U E  SYSTEM O F  REFUSE C O L L E C T I O N  I N  P A R I S ,  
FRANCE. P A R I S  BUYS A L L  OF I T S  D I S P O S A L  TRUCKS AND H I R E S  REFUSE-COLLECTING CREWS, BUT A P R I V A T E  CONTRACTOR PROVIDES 
MAINTENANCE,  R E P A I R S ,  AND T H E  D R I V E R S  FOR T H E  V E H I C L E S .  ( P H S )  

Q3-91-01773 TWO-WAY R A D I O  C L T S  TRUCK T I M E ,  M I L E A G E  FOR CHICAGO HAULER ( C O L L E C T I O N  1 

COORDINATES I N D U S T R I A L  R E F U S E  O P E R A T I O N S  FOR A REFUSE H A U L I N G  COMPANY I N  T H E  CHICAGO, I L L . ,  AREA. CENTRAL CONTROL OF 
T H E  R A D I O  SYSTEM I S  h A N D L E D  AT THE COMPANY HEADQUARTERS. THERE, THE SECRETARY-DISPATCHER OPERATES A 60-WATT BASE 

REFUSE REMCVAL JOURNAL C(ll), P. 30 (NOVEMBER 1963). D E S C R I B E S  THE USE OF THE TWO-WAY R A D I O  SYSTEM WHICH 

S T A T I O N  T O  E S T A B L I S H  CONTACT WITI-  D R I V E R S  I N  R A D I O - E Q U I P P E D  V E H I C L E S .  TO I N S U R E  P I C K U P S  APE MADE PRCMFTLY, THE 
D I S P A T C H E R  M A I N T A I N S  CONTACT W I T H  D R I V E R S  AS THEY MAKE T H E I R  ROUNDS. REQUESTS FOR S P E C I A L  S E R V I C E  ARE Q U I C K L Y  R E L A Y E D  
TO T H E  D R I V E R S  WHO T H E N  MAKE T H E  CALLS.  R A D I O  I S  ALSO USED TO R O L T E  D R I V E R S  OF THE LOAD-LUGGER TRUCKS AS THEY P I C K  U P  
I N D U S T R I A L  WASTE AND SCFAPS FROM MANUFACTURING PLANTS,  AND TO COORDINATE THE C O L L E C T I O N  O F  S O L I D  F I L L  AND RUBBLE AT 
CONSTRUCTION S I T E S .  ( P H S )  

I l lrpl .=UzBZ CO-CP VENTURE SUCCESS FOR F I V E  C A L I F O R N I A N S  ( C O L L E C T I O N  ) 
REFUSE REMOVAL JOURNAL 6(12), P. 6 (DECEMBER 1963). D E S C R I B E S  A REFUSE REMOVAL, PROCESSING,  AND S A L V A G I N G  B U S I N E S S  
I N  LOS-ANGELES COUNTY, C A L I F O R N I A ,  W H I C H  REPORTS A GROSS ANNUAL INCOME OF NEARLY $1 M I L L I O N .  BEFORE 1950 T H E  OWNERS OF 
T H I S  REFUSE F I R M  OPEPATED TWO SMALL, SEPARATE REFUSE BUSINESSES.  R E A L I Z I N G  THE P O T E N T I A L  OF THE REFUSE INDUSTRY I N  THE 
R A P I D L Y  GROWING SOUTHERN C A L I F O R N I A  AREA, THESE TWO B U S I N E S S E S  MERGED I N T O  ONE I N  1950. T H E  NEW F I R M  R A P I D L Y  GREW FROM 
THREE WORNCUT OBSOLETE R E F U S E  TRUCKS AND A COMPLETE L A C K  OF O R G A N I Z A T I O N  TO A 13-TRUCK F L E E T ,  AND A ROOMY 
A D M I N I S T R A T I O N  AND MAINTENANCE HEADQUARTERS ON A 1-ACRE PLOT I N  T H E  C I T Y  OF B E L L .  THE F I R M  NOW S E R V I C E S  N I N E  ROUTES 
W I T H  2 9 0 0 0  COMMERCIAL AND I N D U S T R I A L  P I C K U P S ,  A L L  I N  LOS-ANGELES CCUNTY. ( P H S )  

Q.kQl.rQl791 D E T R O I T  I N C E N T I V E  SYSTEM SAVES $2 M I L L I O N  YEARLY ( COST(OPERAT1NG) ECONOMICS C O L L E C T I O N  ) 
REFUSE REMCVAL JOURNAL 6(9), P. 18 (19631. B Y  ADOPTING A ROUTE I N C E N T I V E  P L A N  WHEREBY A C O L L E C T I C N  CREW I S  
A S S I G N E D  A S P E C I F I C  TASK TO BE COMPLETED BY T H E  END OF T H E  WORKING DAY, THE USE OF 64 TRUCKS, AND 18 MEN HAVE BEEN 
E L I M I N A T E D .  T h E  R E S U L T  I S  MORE E F F I C I E N T  C O L L E C T I O N  S E R V I C E  AND A C O N S I D E R A B L E  S A V I N G  TO T H E  C I T Y .  

ni-oi-nJzez AUTO MANUFACTURERS PEPORT 400 POUNDS OF REFUSE FOR EACH NEW UNIT ASSEMBLED ON LINE ( 
C O L L E C T I O N ( C O N T A 1 N E R )  1 

REFUSE REMOVAL JOUGhAL 6(9), P. 12 (1963). BECAUSE OF THE VAST AMOUNT OF PARTS A N 0  ACCESSORIES THAT ARE S H I P P E D  I N  
C O N T A I N E P S  THE AUTO MANUFACTURERS F I N D  THEY HAVE ABOUT 4 0 C  POUNDS OF P A C K I N G  M A T E R I A L S  FOR EACH AUTO THEY ASSEMBLE. 
SOME O F  T H E  MEANS O f  REMOVING T H E  REFUSE FROM THE ASSEMBLY L I N E  I S  DISCUSSED.  

B=QJ.=Ql= CONTPACTOR CUTS C I T Y  C O L L E C T I O N  COSTS ONE-THIRD ( C O L L E C T I O N ( C O N T A I N E R 1  
REFUSE REMOVAL JOURNAL 6(8)1 P. 14 (AUGUST 1963). D E S C R I B E S  THE GROWTH OF A REFUSE CONTRACTOR I N  T H E  C I T Y  OF 
KITCHENER,  ONTARIO,  CANADA. THE C I T Y  RECEhJTLY CHANGED I T S  M U N I C I P A L L Y  OPERATED REFUSE C O L L E C T I O N  S E R V I C E  TO C O L L E C T I O N  
B Y  P R I V A T E  CONTPACT AND H A S  SUBSEQUENTLY REDUCED I T S  ANNUAL COSTS BY OVER $67,000. THE P R I V A T E  CONTRACTOR WAS A B L E  TO 
I M P R O V E  T H E  E F F I C I E k C Y  O F  REFUSE C O L L E C T I O N  AND EXPAND S E R V I C E S  BY A D J U S T I N G  ROUTES, M A I N T A I N I N G  CLOSE S U P E R V I S I O N  OF 
WORKING CREWS, R E P L A C I N G  OLDER MACHINES W I T H  MORE ADVANCED EQUIPMENT, A N 0  I N T R O D U C I N G  C O N T A I N E R I Z E D  C O L L E C T I O N  AT 
COMMERCIAL ACCCUNTS. ( P H S  1 

Q3-01-01722 EX-FOOD CATERER B U I L D S  28  TRUCK TOLEDO ROUTE ( C O L L E C T I O N (  V E H I C L E )  C O L L E C T I O N ( C G N T A 1 N E R )  1 
REFUSE REMOVAL JOURNAL 6(7) P. 8 ( J U L Y  1963) D E S C R I B E S  T H E  OPERATIONS OF A REFUSE REMOVAL B U S I N E S S  I N  TDLEDIJ, 
OHIO. T H E  F I R M ,  WHICH I S  OWNED AND MANAGED B Y  A WOMAN, SERVES MOSTLY COMMERCIAL ACCOUNTS. OF S P E C I A L  I N T E R E S T  I S  THE 
ST,ATIONARY COMPACTION S Y S T E M  WHICH T H E  F I R M  OPERATES. ( P H S )  

Q?dil=QM.QQ MEN MAKE 19,000 P I C K U P S  EVERY WEEK ( FREQUENCY C O L L E C T I O N ( V E H 1 C L E )  ) 
REFUSE REMOVAL JOURNAL 6(6)1 P. 1 5  ( J U N E  1963). B R I E F L Y  D E S C R I B E S  THE REFUSE C O L L E C T I O N  S E R V I C E  I N  GRAND P R A I R I E ,  
TEX. T H E  S A N I T A T I O h  DZPARTMENT EMPLOYS 24 MEN, ONE 16 CU-YD PACKER, AND FOUR 20 CU-YD PACKERS TO MAKE TWICE-WEEKLY 
P I C K U P S  FRCM OVER 9,000 RESIDENCES AND COMMERCIAL ESTABLISHMENTS.  ( P H S )  

Q3=Ql=QMU THE C O N S I D E R A B L E  ADVANTAGES OF ONE-MAN C O L L E C T I O N  ( C O L L E C T I O N ( V E H 1 C L E )  SAFETY 1 

D E S C R I B E D .  CONCERN GVER SAFETY AND EMPLOYEF MORALE WERE FOUND TO BE UNNECESSARY. THE A C C I D E N T  R A T E  H A S  A C T U A L L Y  
THE A M E R I C A N  C I T Y  8 4 ( 4 ) ,  P. 97-98 ( A P R I L  19691. USE OF ONE MAN C O L L E C T I O N  V E H I C L E S  I N  INGLEWOOD, C A L I F O R N I A ,  I S  

F A L L E N  BY 65 PERCENT. DATA I S  PRESENTED ON THE CHANGES I N  MANHOURS AND TONS OF REFUSE COLLECTED OVER T b E  PAST 8 YEARS. 

Q3=Ql=QlBl1 F I R S T  AND L A S T  PLACE B I G  LEAGUE B A L L  TEAMS U S E  SAME CONTRACTOR ( C O L L E C T I O N ( C 0 N T A I N E R )  C O S T ( D I S P 0 S A L I  ) 
REFUSE REMOVAL JOURNAL P ( l l ,  P. 8 (1965). YANKEE A N 0  SHEA STACIUMS ARE S E R V I C E D  BY T H E  SAME CONTRACTOR. ABOUT 90 
CU-YDS ARE COLLECTED FPOM SHEA S T A D I U M  AND ABOUT 105 CU-YDS ARE COLLECTED FROM YANKEE S T A D I U M  AFTER EACH OF THE B A L L  
GAMES. REFUSE CGLLECTED FROM THE S T A D I U M  I S  D I S P O S E D  A T  THE NEW YORK C I T Y ' S  M A R I N E  TRANSFER S T A T I O N  OR HUNTERS P O I N T  
WHERE BARGES HAUL I T  T O  FRESH K I L L S  L A N D F I L L  AT A COST OF $1.10 PER CU-YD FOR COMPACTED REFUSE AND $0.80 PER CU-YD FOR 
LOOSE REFUSE. 

~ 3 = ~ = ~ ~ ~  40@ YEAF CLD F L O R I D A  C I T Y  MODERNIZES WITH C O N T A I N E R S  ( C O L L E C T I O N ( C O N T A 1 N E R )  S A N I T A R Y - L A N D F I L L  
C O S T ( C P E F A T 1  N G I  1 

REFUSE REMOVAL JOURhAL 8 ( 1 ) ,  P. 16 (1965). ST.-AUGUSTINE, F L G R I D A ,  THE OLDEST C I T Y  I N  THE U.S. ATTRACTS A LARGE 

$18,000 ANNUALLY T@ @PERATE A 5 0 0 - A C R E  L A N D F I L L  OPERATION.  THEY ARE R E C L A I M I N G  THE WASTE MARSHLAND B Y  F I L L I N G  I N  THE 
REFUSE,  WHICH W I L L  G I V E  THEM MUCH NEEDED L A N D  AREA. 

SEGMENT OF T O U R I S T  TRADE. I N  ORCER T O  M A I N T A I N  A C L E A N  ATMOSPHERE FOR T,HE T O U R I S T  THE C I T Y  PAYS A P R I V A T E  CONTRACTOR 

QZ=Q=B22 PACKER SPEECS C O N C I T I O N I N G  I N  SANTA F E  F R E I G H T  YARDS I C O L L E C T I O N (  V E H I C L E )  COMPACTICN J 
REFUSE REMOVAL JOURNAL 6(6), P. 8 (1965). THE USE OF A PACKER HAS REDUCED T H E  C O N D I T I O N I N G  T I M E  REQUIRED TO C L E A N  

BOX CARS AND PLACED D I R E C T L Y  I N T O  T H E  PACKER WHERE I T  I S  THEN TRANSFERED TO T H E  DUMP. FEWER MEN NOW S E R V I C E  T W I C E  AS 
A BOX CAR AND PPEPARE I T  FOR CONSIGNMENT. T H E  PAPER, WOOD, CARDBOARD, DUNNAGE A h D  METAL STRAPS ARE REMGVED FROM T H E  

MANY CARS. 

Q3-01-QLm COhTRACTOR MATCHES COMMUNITY GROWTH ( S A L V A G E t P A P E R I  C O L L E C T I O N  ) 
REFUSE REMOVAL JOURKAL 8(4)9 P. 36 (15651. THE I M P A C T  OF A CHANGE FROM ORANGE GROWING INDUSTRY I N  ANAHEIM, 
C A L I F O R N I A  I S  DESCRIBED.  FROM A 1 V E H I C L E ,  $300 MONTHLY CONTRACT FOR 10,000 PEOPLE 16 YEARS LATER T H I S  SAME CONTRACTOR 
I S  S E R V I N G  APPROXIMATELY 160,000 PEOPLE 35 V E H I C L E S  AND A $1 M I L L I O N  YEARLY INCOME. C O L L E C T I N G  6 D A Y S  PER WEEK, THE 
CONTRACTOR COLLECTS 125 TONS FROM COMMERCIAL F I R M S ,  75 TONS FROM 6C I N D U S T R I E S ,  AND 50 TONS FROM D I S N E Y L A N D  EACH DAY. 

U l - Q a 2  ENGLAND'S CLDEST " H A U L I E R "  SERVES N A T I O N ' S  I N D U S T R I A L  HUB ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  ) 
REFUSE REMOVAL JOURNAL e ( 9 l ,  P. IO (1965). THE F I R M  OF THOMAS HANCOCK, LTD.s WHICH WAS FOUNDED I N  1901, OWNS 28 
L A N D F I L L  OPERATIONS.  T H E  COMPANY I S  T H E  LARGEST CONTRACTOR I N  ENGLAND AND SERVES MOST OF THE I N D U S T R I A L  COMPLEXES. 

Q3=QJ=QlB&& F L E X I B I  L I T Y  - CCNTRACTOR' S KEY T O  SPORTS A9ENA C O L L E C T I O N S  
REFUSE REMCVAL JOURRAL 8 ( 8 ) p  P. 2 4  (1965). THE F L E E T  D I S P O S A L ,  I N C . 1  OF LOS-ANGELES, C A L I F O R N I A ,  I N  A NEVER E N D I N G  
SEARCH F O R  MORE E F F I C I E N T  METHODS OF OPERATING, O U T L I N E S  T H E  F L E X I B I L I T Y  THAT ONE MUST HAVE TO S E R V I C E  THE V A R I E T Y  OF 
AREAS AND TYPES OF h A S T E  AND VOLUMES OF WASTES THEY MUST HANDLE. 



44 

Q ? - O l - U & 4 4  FAST-GROWING C I T Y  KEEPS HAULER ON THE GO ( C O L L E C T I O N  R E C L A M A T I O N ( L A N D 1  ) 

PERCENT P O P U L A T I O N  INCREASE.  T H E  P R I V A T E  CONTRACTOR H A N D L I N G  THE REFUSE FOR THE C I T Y  HAS ALSO HAD T O  EXPAND TO MEET 
THE DEMAND OF THE C I T Y ‘ S  GROWTH. T H E  A R T I C L E  G I V E S  A D E S C R I P T I O N  OF THE E Q U I P M E N T  AND WASTE T Y P E S  THAT ARE B E I N G  D E A L T  
W I T H  I N  T H I S  C I T Y .  

REFUSE REMOVAL JCURNAL 8 ( 8 ) ,  P. 34 ( 1 9 6 5 ) .  THE C I T Y  OF SANTA-ANA, C A L I F O R N I A ,  I N  TWO YEARS HAS EXPERIENCED A 17 

CB.=QL=UU MAkCHESTER SHOWS I T S  P R I D E  ( MAINTENANCE 1 

P U B L I C  C L E A N S I N G  5 3 ( 1 1 ) ,  P .  5 3 9  ( 1 9 6 3 ) .  AN A R T I C L E  O U T L I N I N G  A SCHEME CONDUCTED BY T H E  MANCHESTER C L E A N S I N G  
DEPARTMENT WHEREBY PEWARDS ARE G I V E N  TO D R I V E R S  OF V E H I C L E S  AS AN I N C E N T I V E  TO T A K E  B E T T E R  CARE O F  THE V E H I C L E S  THEY 
D R I V E .  R O U T I N E  I N S P E C T I O N S  ARE MADE P E R I O D I C A L L Y  A T  WHICH AWARDS ARE G I V E N  A N 0  THEN AT A F I N A L  I N S P E C T I O N  D R I V E R S  W I T H  
THE H I G H E S T  ACCUMULATED P O I N T S  ARE G I V E N  MONETARY AWARDS A T  AN ANNUAL PARADE OF T H E I R  V E H I C L E S .  

B-ALU8& D U S T L E S S  L O A D 1  NG ( C C L L E C T I O N  C O N T A I N E R  I 
P U B L I C  C L E A N S I N G  5 4 ( 1 C l ,  P.  1217 ( 1 9 6 4 ) .  THERE ARE MANY METHODS T H A T  ARE SUPPOSEDLY P R A C T I C E D  TO REDUCE THE OUST 
R E L A T E D  TO C O L L E C T I C N  AND D I S P O S A L  OF HOUSEHOLD WASTES. SOME O F  THE V A R I O U S  METHODS A N 0  T Y P E S  OF EQUIPMENT,  EQUIPMENT 
DESIGN,  ALONG W I T H  THE P R O S  AN0 CONS ARE DISCUSSED.  

0 3 - O L = u P f 2  REFUSE C O L L E C T I O N  ( COMPOSITION SURVEY COLLECTION(METHODS1 C O L L E C T I O N ( E Q U I P M E N T 1  1 

P U B L I C  H E A L T H  INSPECTOR 7 5 ( 2 ) ,  P. 8 3  971 1 2 0  (NOVEMBER 1 9 6 6 ) .  THE AUTHOR SURVEYS REFUSE C O L L E C T I O N  AND CONS IDERS 
C R I T C H L E Y ,  -He F.  

THE POWERS AND D U T I E S  OF LOCAL A U T H O R I T I E S ,  T H E  CHANGING C O M P O S I T I O N  OF REFUSE, C O L L E C T I O N  METHODS AND V E H I C L E S ,  
STORAGE AND REMOVAL FR@M M U L T I P L E - F L O O R  B U I L D I N G S ,  AN0 O N - S I T E  TREATMENT. ( P H E A I  

QL=Q1-01959 COMMUNITY S E R V I C E S  D I S T R I C T  USED TO SOLVE URBAN REFUSE S A N I T A T I O N  PROBLEMS 

C A L I F O R N I A  VECTOR V I E W S  7 ( 8 1 ,  P. 49-50 (AUGUST 19601. THE UNINCORPORATED COVMUNITY OF AVENAL I N  SOUTHERN 
MORTENSON, E. W. + SCOTT, F .  W. 

C A L I F O R N I A  HAS UNDERGON€ AN I N T E R E S T I N G  TRANSFORMATION I N  I T S  REFUSE STORAGE, COLLECTION,  AN0 D I S P O S A L  METHODS. BEFORE 
T H E  CHANGEOVER, ONLY 4G PERCENT OF THE R E S I D E N C E S  WERE SERVED BY A P R I V A T E  CONTRACTOR W I T H  ONE PER WEEK SERVICE.  THE 
REMAINDER OF T H E  COMMUNITY AND T P E  CONTRACTORS DUMPED GARBAGE I N  A LARGE R A V I N E  I N  THE H I L L S  O U T S I D E  THE TOWN. MANY OF 
THE R E S I D E N T S  W I T H  NO P I C K U P  OF REFUSE BURNED I T  THEMSELVES, L I T T E R I N G  T H E I R  BACKYARDS AND ALLEYWAYS. THE 
R E S I D E N T S  D E C I D E D  TO DO SOMETHING ABOUT THE PROBLEM, A N 0  VOTED FOR A PROPOSAL T H A T  MADE REFUSE C O L L E C T I O N  AND D I S P O S A L  
A R E S P O N S I B I L I T Y  OF THE C I T Y .  T k E  C I T Y  H I R E D  T H E  SAME CONTRACTORS, BUT W I T H  THE H E L P  OF K I N G S  COUNTY, CHANGED T H E  OPEN 
DUMP I N T O  A S A N I T A R Y  L A N C F I L L  O P E R A T I O N  I N  WHICH COVER M A T E R I P L  WAS ADDED AT T H E  END OF EACH 48-HOUR P E R I O D .  A L L  
REFUSE I S  STOREC I N  3 0 - G A L L O N  CONTAINERS,  AND I S  P I C K E D  UP T W I C E  IUEEKLY. A T  THE B E G I N N I N G  OF T H E  NEW S E R V I C E ,  T H E  
CONTRACTORS SENT A DUMP TRUCK ARCUND TO P I C K U P  A L L  T H E  O L D  REFUSE WHICH HAD ACCUMULATED I N  THE BACKYARDS OF THOSE WHO 
HAD NOT H A 0  S E R V I C E  P 2 E V I O U S L Y .  T H I S  WAS I N  A D D I T I O N  T O  THE REGULAR GARBAGE C O L L E C T I O N .  T H E  NEW REFUSE D I S P O S A L  
PROGRAM HAS RESULTEC I N  A MARKEDLY IMPROVED REFUSE S A N I T A T I O N  S I T U A T I O N  AND I N  GREATLY C U T T I N G  DCWN CN THE AMOUNTS OF 
F L I E S .  ( U C )  

Q3,-4J.==Q29 A STUDY OF S O L I D  WASTE C O L L E C T I O N  SYSTEMS COMPARING OhE-MAN W I T H  MULTI -MAN CREWS ( C O S T ( C O L L E C T I 0 N )  1 

E S T I M A T E 0  1 2 5  M I L L I O N  TONS OF URBAN REFUSE ARE PRODUCED I N  THE U.S. EACH YEAR. ACCORDINGLY, REFUSE MANAGEMENT HAS 
BECOME B I G  B U S I N E S S ,  W I T H  C O L L E C T I O N  REPRESENTING 70 TO 80 PERCENT OF THE A P P R O X I M A T E L Y  $ 3  B I L L I O N  SPENT PER ANNUM. 
W I T H  THE T O T A L  P O P U L A T I O N  AND I N D U S T R Y  OF THE COUNTRY EXPECTED TO DOUBLE W I T H I N  F I F T Y  YEARS,  I N - D E P T H  S T U D I E S  OF 
EQUIPMENT AND O P E R A T I O N A L  P R A C T I C E S ,  I N C L U D I N G  THE HUMAN F U N C T I O N S  ELEMENT, W I L L  OBVIOUSLY C O N T R I B U T E  MUCH T O  IMPROVE 
E F F I C I E N C Y  AND ECONCMICS. T b I S  I N V E S T I G A T I O N  WAS FUNDED AS CONTRACT P H  8 6 - 6 7 - 2 4 8  B Y  THE BUREAU OF S C L I D  WASTE 
YANAGEMENT OF THE U.S. P U B L I C  H E A L T H  SERVICE.  R A L P H  STONE AND COMPANY INC.,  ENGINEERS, PERFORMED THE I N V E S T I G A T I O N ,  
U T I L I Z I N G  FOUR B A S I C  A N A L Y T I C A L  TECHNIQUES,  COMPREHENSIVE F I E L D  SURVEYS, N A T I O N W I D E  SURVEY DATA A N A L Y S I S ,  T I M E  AND 
MOTION S T U D I E S ,  AND A M A T H E M A T I C A L  MODEL. T H E  P R I M E  PURPOSES O F  THE STUDY WERE TO D E F I N E  THE NATURE OF THE P O S S I B L E  
S A V I N G S  DUE TO A ONE-MAN CREW, TO COMPARE THE E F F I C I E N C Y  OF ONE-MAN CREWS W I T H  TWO AND THREE-MAN CREWS, AND T O  PROJECT 
THE FUTURE USE OF T H E  ONE-MAN SYSTEM FOR REFUSE COLLECTION.  I N  A D D I T I O N ,  A CATALOG O F  THE E Q U I P M E N T  A V A I L A B L E  FOR 
@NE-MAN O P E R A T I O N S  hAS COMPILED.  CONCLUSIONS ARE PRESENTED, ALONG W I T H  S U P P O R T I V E  T A B L E S  AND CHARTS. ( P H S )  

U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  P U B  1892, WASHINGTON, D.C. ( 1 9 6 9 ) .  AN 

Q33LCZQ81 H I G H  R I S E  D I S P O S A L  PROBLEMS ( GARCHY-SYSTEM CHUTES VOLUME-REDUCTION S E W E R ( D I S P O S A L 1  S A C K ( P A P E R )  I 

REFUSE REMOVAL JGURNAL 10 (6 ) ,  P. 6-71 3 6 ,  3 8 - 3 9  (MARCH 1 9 6 7 ) .  THE A R T I C L E  I S  CONCERNED W I T H  T H E  REMOVAL OF WET AND 
GOVEN, F.  A. 

DRY HOUSEHCLD WASTES FROM APARTMENTS, I T S  TRANSFER TO A C O L L E C T I O N  SYSTEM, TYPE OF O N - S I T E  D I S P O S A L ,  AND D E L I V E R Y  T O  
THE C O L L E C T I O N  AGENCY. I N  I T  I S  NOTED THAT LOW INCCME TENANTS PRODUCE REFUSE AT 3 L B / P E R S O N / D A Y  W I T H  A U N I T  WEIGHT OF 
6 LB/CU-FT, AND A C O M P O S I T I O N  OF 50 PERCENT R U B B I S H  AND 50 PERCENT GARBAGE. M I D D L E  LUXURY CLASS DWELLERS GENERATE 2 
LB/PERSON/OAY AT 5 LB/CU-FT,  AND COMPOSITION O F  8 0  PERCENT R U B B I S H  A N 0  2 0  PERCENT GARBAGE. THE REASCN FCR T H E  
D I F F E R E N C E S  I S  T H A T  MENUES OF THE POOR TEND TOWARDS LOWER GRADES O F  MEAT AND POULTRY A N 0  TO THE I N C L U S I O N  OF FRESH 
VEGETABLES AND F R U I T ,  WHEREAS THOSE OF THE MORE A F F L U E N T  I N C L U D E S  MORE OF THE PREPACKAGED AND PREPREPARED FOODS. 
THE C E N T R A L  CHUTE I S  RECOMMENDED BECAUSE OF CONVENIENCE, F L E X I B I L I T Y ,  SHORT TERM OF STORAGE I N  APARTMENT U N I T S ,  
E L I M I N A T I O N  OF TPASH ACCUMULATION,  CENTRAL C O L L E C T I O N ,  S I N G L E  SOURCE OF STORAGE, LOW F I R E  HAZARD, EASY A D A P T A T I O N  TO 
END-USE DESTRUCTION OR C O L L E C T I O N  DEVICES,  AND P O T E N T I A L L Y  S A T 1  SFACTORY ENVIRONMENTAL C O N D I T I O N S .  T H E  AUThOR G I V E S  
D E S I G N  S P E C I F I C A T I O N S  F C R  THE CHUTE SYSTEM. ALTHOUGH MUCH R E M A I N S  T O  BE LEARNED ABOUT THE D E S I G N  OF I N C I N E R A T O R S ,  
THEY APE NECESSARY BECAUSE W I T H  T H E I R  USE, REFUSE I S  REDUCE0 TO 20 PERCENT O F - I T S -  O R L G I N A L  WEIGHT AND-TO_ 20-PERCENT-OF 
I T S  O P I G I  NPL VCLUME. CRUSHERS, CISINTEGRATORS,  AND BALERS ARE NOT F E A S I B L E  FOR S I N G L E  M U L T I - F A M I L Y  U N I T S .  A 
D E S C R I P T I O N  I S  G I V E N  OF A B R I T I S H  METHOD FOR S E R V I C I N G  A NUMBER OF M U L T I - F A M I L Y  U N I T S .  T H E  NETHOD E S S E N T I A L L Y  I S  ONE 
OF G R I N D I N G  AND R E S O P T I N G  TCi T H E  L I Q U I D  TRANSPORT O F  GROUND REFUSE THROUGH SEALED P I P E S  TO A C E N T R A L  STCRPGE AREA. FROM 
T H I S  STORAGE F A C I L I T Y ,  T H E  SUSPENDED S O L I D S  ARE TRANSPORTED TO T H E  M U N I C I P A L  D I S P O S A L  PLANT.  ( U C )  

!l3_”,l,=Q29&6 DUSTLESS R E F U S E  C O L L E C T I O N  IN THE C I T Y  OF B I R M I N G H A M  - A PROGRESS REPORT ( P R O T E C T I V E - C L O T H I N G  

PRESENTED AT THE 6 5 T H  ANNUAL CONF OF THE I N S T  P U B L I C  C L E A N S I N G ,  SGUTHPORT, ( J U N E  1 7 - 2 1 ,  1 9 6 3 1 .  SOME 4-1/2 YEARS 
HAVE P A S S E D  S I h C E  T H E  DAY I N  JANUARY 1959, WHEN THE F I R S T  C O L L E C T I O N S  WERE MADE I N  B I R M I N G H A M  UNDER T H E  NEW DUSTLESS 
SYSTEM. THF M A I N  P C I N T S  LEARNED WERE - ( A )  THAT T H E  SYSTEM I S  WELCOMED BY T H E  P U B L I C  AS B E I N G  MOST H Y G I E N I C  AND A 
GREAT IMPROVEMENT OVER T H E  O L D  METHOD. THERE I S  NO S P I L L A G E  AND S C A T T E R I N G  OF DUST AS THERE I S  WHEN B I N S  ARE E M P T I E D  

MEAYS T H A T  I F  REFUSE I S  DRY WHEN I T  I S  PLACED I N  T H E  B I N ,  I T  W I L L  REMAIN SO AND T H E  B I N  W I L L  NOT BECOME O F F E N S I V E .  
FURTHER, T H E  B I N  DOES N O T  SUFFER THE SAME ROUGH TREATMENT AS THE NORMAL TYPE,  AS THERE I S  NO B A N G I N G  ON T H E  V E H I C L E  
D U R I N G  THE EMPTYING PROCESS. ( C I  I F  A L L  REFUSE I S  C O N T A I N E D  I N  T H E  B I N  N E I T H E R  T H E  P U B L I C  NOR THE COLLECTORS SEE ANY 
D U R I N G  T H E  L O A D I N G  PROCESS, THE B I N S  AND V E H I C L E S  B E I N G  F U L L Y  ENCLOSED AT A L L  T I M E S .  ( D l  T H E  WORKING C O N D I T I O N S  FOR 
THE REFUSE COLLECTORS HAVE BEEN IMPROVED BEYOND MEASURE. H E A V Y  MANUAL EFFORT H A S  BEEN E L I M I N A T E D  AND WHAT WAS ONCE A 

WHEN REFUSE C O L L E C T I O N  1 S . C A R R I E D  OUT ON THESE MODERN H Y G I E N I C  L I N E S ,  AND T H E  REMUNERATION I S  MADE WORTh WHILE,  THER‘; 
WOULD APPEAR T C  BE NO REASON WHY LOCAL A U T H O R I T I E S  SHOULD NOT STAND AN E Q U A L  CHANCE W I T H  I N D U S T R Y  OF R E C R U I T I N G  LABOR, 
I N  T H I S  CASE FOP REFUSE COLLECTION.  THESE T H E N  ARE THE M A I N  ADVANTAGES - WHAT ARE T H E  D I S A D V A N T A G E S ?  THERE CAN 
ONLY B E  ONE, T k E  A D D I T I O N A L  COST, D E T A I L S  OF WHICH ARE D I S C U S S E D  I N  THE P R E V I O U S  S E C T I O N  OF T H I S  PAPER. AS ALREADY 
I N D I C A T E D ,  B I R M I N G H A M  I S  CCNVERTED T O  T H E  I D E A  O F  A DUSTLESS REFUSE SYSTEM AND THE C I T Y  C O U N C I L  I S  E X T E N D I N G  THE SYSTEM 
THROUGHOUT THE WHOLE OF THE C I T Y  OVER A P E R I O D  OF YEARS. ( A U T H I  

BULKY-WASTE 1 

I N T O  SKEPS AND WHEN S K E P S  OR B I N S  E M P T I E D  I N T O  THE CONVENTIONAL V E H I C L E .  ( B )  T H E  USE OF THE H I N G E 0  L I D  CN T H E  B I N  

D I R T Y  AND UNPLEASANT T A S K  I S  NOW AN ACCEPTABLE J O B  TO WHICH MEN ARE ATTRACTED AND AT WHICH THEY ARE W I L L I N G  TO REMAIN.  

r’ 
I, 

c -  , 
I 

L J  
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Ql=QIpLzp2ml TENEMENT R E F U S E  D I S P O S A L  SYSTEMS AND A R T I F I C I A L  I L L U M I N A T I O N  OF COMMUNAL AREAS ( C O L L E C T I O N  

F E D E R A L  H O U S I N G  A D M I N  CONTRACT NO. FH-940, REPORT NO. PB 1 8 0 8 7 9 ,  (MARCH 1 9 6 7 ) .  A TENEMENT REFUSE D I S P O S A L  SYSTEM 
AND A R T I F I C I A L  I L L U C I N A T I O N  OF COMMUNAL AREAS ARE CONSIDERED E S S E N T I A L  AREAS I N  THE EFFORT TO G I V E  PERMANENT IMPROVED 
L I V I N G  C O N D I T I O N S .  BOTH ARE ASPECTS OF THE MORE GENERAL PROBLEM CF C R E A T I N G  A PLEASANT AND H E A L T H F U L  L I V I N G  

REPORT PRESENTS A COMPREHENSIVE R E V I E H  OF THESE TWO IMPORTANT SUBJECTS.  

Q331-02Q96 S O L I D  WASTES H A N D L I N G  I N  H O S P I T A L S  ( Q U A N T I T I E S  C O L L E C T I O N  I N C I N E R A T I O N  I 

COST( C O L L E C T I O N  1 I N C I N E R A T I O N  P O L L U T I  O N ( A I R 1  1 

ENVIRONMENT AS C U T L I N E D  BY T H E  AMERICAN P U B L I C  H E A L T H  A S S O C I A T I O N ' S  " B A S I C  P R I N C I P L E S  OF H E A L T H F U L  HOUSING." T H E  

BLACK,  R e  J. 
ENVIRONMENTAL ASFECTS O F  THE H O S P I T A L  AND M E D I C A L  F A C I L I T I E S  S E R I E S ,  T H E  H I L L - B U R T O N  PROGRAMS, VOL. 2, CHAPTER 2 ,  S O L I D  

D I S P O S I N G  OF THEM. D A T A  ARE G I V E N  FOR D E T E R M I N I N G  T H E  PROPER T Y P E  AND S I Z E  O F  D I S P O S A L  U N I T .  
WASTES HANDLING.  A B R I E F  D E S C R I P T I O N  OF T H E  VARIOUS T Y P E S  OF WASTES FROM H O S P I T A L S  AND T H E  V A R I O U S  METHODS FOR 

QkQJ.=QZU$ CONTRACTOR'S FEATHER RUN I S  HEAVY WEIGHT TASK ( C O L L E C T I O N ( F E A T H E R S 1  1 
REFUSE REMOVAL JOUPNAL 5(1) F. 8-9  (JANUARY 1 9 6 6 1 .  TWO LOADERS TRAVEL APPROXIMATELY 1,000 M I L E S  PER N I G H T  TO 
COLLECT T H E  R E F U S E  FROM THE POULTRY I N D U S T R Y  I N  CANADA. THE LOADERS ARE USED FOR REFUSE C O L L E C T I O N  FROM HOUSEHOLD 
SOURCES D U R I N G  T H E  CAY, ANC S E R V I C E  T k E  COMMERCIAL AND I N D U S T R I A L  AREAS A T  N I G H T .  

PMJ=o2122 D U S T L E S S  REFUSE C O L L E C T I O N  

THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  61ST ANNUAL C O N F t  ( J U N E  9 - 1 2 ,  1 9 5 9 ) .  A GENERAL D I S C U S S I O N  OF THE C O L L E C T I O N  
M I L L A R D ,  R. F. 

SYSTEM KNOWN AS DUSTLESS COLLECTION.  THE AUTHOR D I S C U S S E S  C O L L E C T I O N  METHODS, TYPES OF C O L L E C T I O N  V E H I C L E S  AND 
EQUIPMENT AND MAINTENANCE AND O P E R A T I N G  COSTS FOP SEVERAL EUROPEAN COUNTRIES.  

wkQ213Q HAULER P L A Y S  K E Y  PART I N  BOSTON'S DEVELCPMENT ( C O L L E C T I O N  1 
RFFUSE REMCVAL JOUFNAL ? ( 2 ) 9  P. 8 -99  50 (FEBRUARY 1 9 6 6 ) .  P R I O R  TO 1950, THERE HAD B E E N  NO A P P R E C I A B L E  CHANGE I N  
BOSTON'S REFUSE AND D I S P O S A L  SYSTEM FOR ALMOST 2 5  YEARS. W I T H  T H E  C I T Y ' S  M O D E R N I Z A T I O N  PLANS, AND W I T H  P R I V A T E  AND 
P U B L I C  REFUSE C G L L E C T I O N  I N C R E A S I N G  I T  WAS D E C I D E D  TO USE P R I V A T E  CONTRACTORS FOR REFUSE P I C K U P  S E R V I C E .  T H E  C I T Y  WAS 
D I V I D E D  I N T O  REGIONS ANC CONTPACTS WERE L E T  BY REGIONS.  THE FREANY C O B  B I D  ON ONE REGION,  BUT WAS AWARDED CONTRACTS 
FOR F I V E  REGIONS.  THE COMPANY OPERATES OVER 5 0  V E H I C L E S  OF ASSORTED TYPES I N  ORDER TO HANDLE T H E  REFUSE P I C K U P  S E R V I C E  
PROPERLY 

!X=QJ.=Q2155 AUTCMATED REFUSE H A N D L I N G  - C A L I F O R N I A  STUDY LOOKS I N T O  THE FUTURE ( Q U A N T I T Y  C O L L E C T I O N  C O S T ( C O L L E C T I O N 1  

REFUSE REMOVAL JCUPNAL 9 ( 4 ) 1  P. 201  40-41 ( A P R I L  1966) .  T H I S  I S  A REVIEW OF SOME OF THE P R E L I M I N A R Y  PROPOSALS MADE 
FOR FUTURE H A N C L I N G  O F  R E F U S E  I N  A RECENT C A L I F O R N I A  WASTE MANAGEMENT STUOY. BASED ON S C I E N T I F I C  P L A N N I N G  METHODS, T H E  
STUDY ATTECPTS TC PFESENT G U I D E L I N E S  FOR H A N D L I N G  A L L  K I N D S  O F  WASTE I N  THE FUTURE SUCH A S  S O L I D ,  L I Q U I D t  GASEOUS, ANC 
P A D I O A C T I V E .  I T  I S  F E L T  THE REPORT M I G H T  BE SOMEWHAT M I S L E A D I N G  S I N C E  THERE HAS BEEN G I V E N  NO C O N S I D E R A T I O N  OF WASTES 
GENERATED BY CCMMERCIAL ANC I N D U S T R I A L  SOURCES. 

1 

03 02 COLLECTION VEHICLES 

Q332rIlIlll5 PEFUSE T R A I N S  B R I N G  THREE-WAY S A V I N G S  ( C O L L E C T I O N  T R A I N S ( V E H 1 C U L A R I  C O S T ( O P E R A T I N G 1  C O S T ( C A P I T A L )  1 

T H E  A M E R I C A N  C I T Y  8C(ll, P. 88-50 (JANUARY 1 9 6 5 ) .  AFTER O P E R A T I N G  F I V E  REFUSE T R A I L E R  T R A I N S  FCR S I X  MONTHS 
WINSTON-SALEM WAS READY TO ADOPT THE NEW SYSTEM FOR A L L  R E S I D E N T I A L  ROUTES. S A V I N G  WILL ACCRUE I N  THREE WAYS. 

K I L D A Y ,  G. W .  

F I R S T ,  ON I N I T I A L  COST, THE EQUIPMENT REPRESENTS A 2C PERCENT SAVINGS OVER AN ALL-PACKER-TRUCK SYSTEM, MEANING T H A T  WE 
CAN REDUCE A M O R T I Z A T I O N  MORE T H A N  8 THOUSAND DOLLARS ANNUALLY. SECONDLY, WE CAN OPERATE W I T H  ONE L E S S  ROUTE. T H I S  
SAVES T H E  C I T Y  A P P R C X I M A T E L Y  S I X T E E N  THOUSAND DOLLARS A YEAR. F I N A L L Y  MAINTENANCE AND O P E R A T I O N  COSTS HAVE DROPPED 
ABOUT TWO THOUSAND OOLLARS A MONTH, I N C L U D I N G  EQUIPMENT USED TO SERVE 2 0  THOUSAND PEOPLE NOT SERVED UNCER THE O L D  
SYSTEM. 

Q3-07-0€&Q WE'RE S W I T C H I N G  TO D I E S E L - D R I V E N  REFUSE TRUCKS ( COLLECTION-EQUIPMENT C O S T ( C O L L E C T I 0 N )  I 

T H E  AMERICAN C I T Y  8 5 ( 8 )  ( 1967) THE USE O F  DIESEL-POWERED TRUCKS I N  PHOENIX,  ARIZONA,  TO REDUCE VEC- ICLE O P E R A T I O N  
ATTEBEPY,  J. E. 

C O S T S  IY COLLECTION GF R E F U S E  rs REPORTED. COST REDUCTION OF FUEL AND MAINTENANCE RANGED FROM 6.3 T O  10.7 CENTSIMILE. 

Qa=Qz=mS.!j REFUSE C C L L E C T I  CN TRUCK PURCHASE INCLUDES GUARANTEED MAINTENANCE PROGRAM 

P U B L I C  WORKS 9 6 ( 8 ) ,  P. 58 (AUGUST 1 9 6 5 ) .  I N  CHICAGO,  I L L I N O I S  A NEW CONCEPT FOR A C Q U I R I N G  C O L L E C T I C h  V E H I C L E S  WAS 
INTRODUCED, VIZ . ,  " T O T P L  COST '1 I N  THE 'I T O T A L  COST " SYSTEMS, B I D S  I N C L U D E  THE COST OF TRUCKS, REFUSE C O L L E C T I O N  
BODIES,  ANC A CUARARTEED MAINTENANCE PROGRAM FOR THE A N T I C I P A T E D  USEFUL L I F E  OF THE TRUCKS. T H E  REASON FOR THE 
ADOPTION OF THE P O L I C Y  WAS T H E  NEED FOR EXPANDING T H E  F L E E T  TO I N C R E A S E  THE NUMBER OF D A I L Y  TRUCK ASSIGNMENTS,  AND THUS 
R E W C E  C e L L E C T I O N  CPEW O V E R T I M E  AND COMPENSATE FOR THE EVER I N C R E A S I N G  VOLUME OF REFUSE PRODUCT ION. PROBLEMS I N V O L V I N G  
RATES OF PAY, EMPLOYMENT PRACTICES,  AND F R I N G E  B E N E F I T S  ALSO WERE CONSIDERATIONS.  A COMPARISON WAS ARRANGED BY B U Y I N G  
7 5  TRUCKS ON THE NEW B A S I S  AND 2 5  ON THE OLD B A S I S  ( I .E .7  NO MAINTENANCE) .  T H E  2 5  WERE M A I N T A I N E D  A T  THE C I T Y  SHOPS. 

EPPIG,  T .  C. 

A L I S T  O F  CONTRACT S P E C I F I C A T I O N S  I S  G I V E N  I N  THE A R T I C L E .  A T  THE T I M E  CF W R I T I N G  I T  WAS TOO SOON AFTER THE I N I T I A T I O N  
OF THE P O L I C Y  TO E V A L U A T E  I T .  ( U C )  

u=Qz=p9TBI  C O h T A I N E R I Z A T I O N  O F  CCMMERCIAL REFUSE SAVES $1000 PER WEEK ( C O L L E C T I O N  
PUBLIC WORKS 9 1 ( 5 ) ,  P. in6-108 ( M A Y  1 9 6 3 ) .  DEMPSTER DUMPMASTER SELF-LOADING PACKER TRUCKS AND S T E E L  CONTAINERS O F  
VPRIOUS S I Z E S  ARE USED B Y  C I T Y  OF DCTHAN, ALABAMA. DETACHABLE STORAGE CONTAINERS ARE PLACED AT P O I N T S  OF REFUSE 
ACCUMULATION T O  BE E M P T I E D  B Y  PACKER TRUCKS. I N  TRUCKS M A T E R I A L  I S  COMPRESSED T O  F R A C T I O N  OF I T S  FCPMER VOLUME BY 
A C T I O N  OF HYDRAULICALLY-POWERED PACKER PLATE. ( E I )  

Q1=CQ=pOBQl THE NORBP SYSTEM ( C O L L E C T I O N  1 

D U S T B I N S  ARE A U T O M A T I C A L L Y  E M P T I E D  I N  A CLOSED C O N D I T I O N  I N T O  T H E  CONTAINER OF T H E  C O L L E C T I N G  VAN THROUGH A S P E C I A L L Y  
P U B L I C  C L E A N S I N G  5 2  (1 1 ,  Pa 19 (JANUARY 1 9 6 2 )  D E S C R I B E S  THE NORBA SYSTEM OF REFUSE C O L L E C T I O N ,  A METHOD BY WHICH 

D E S I G N E D  D E L I V E P Y  S b U T T E R  I N  SUCH A WAY THAT THE CONTENTS OF THE D C S T B I N  ARE NEVER EXPOSED. T H E  TWO M A I N  COMPONENTS O F  
THE SYSTEM ARE THE NOPBA-REFUSE C O L L E C T I N G  VANS O F  W H I C H  THERE ARE SEVERAL TYPES,  AND THE D U S T B I N S  WHICH H A V E  
T I G H T - F I T T I N G ,  HINGED L I D S .  A T  THE REAR OF THE TRUCK BODY THERE I S  AN AUTOMATICALLY OPERATED H Y D R A U L I C  L I F T  WHICH 
R A I S E S  T H E  CUSTEINS FROM T H E  GROUND AND T I P S  THEM I N T O  THE CONTAINER THROUGH A DUSTLESS E M P T Y I N G  SHUTTER. T H E  REFUSE 
DROPS ONTO A P O T P T I h G  CAST-STEEL SCPEW AND I S  PROPELLED I N T O  T H E  C O N T A I N E R  UNDER HEAVY PRESSURE. AFTER THE D U S T B I N  H A S  
BEEN EMPTIED,  THE L I F T  A U T O M A T I C A L L Y  LOWERS I T  AND SIMULTANEOUSLY THE D U S T B I N  L I D  CLOSES. EMPTYING O F  T H E  CONTAINER AT 
T F E  D I S P O S A L  S I T E  I S  ALSO ACCCMPLISHED AUTOMATICALLY.  

Q l Z p Z = C Q B Q Z  MAGIPUS M A C H I N E S  ARE E F F I C I E N T  AND S I M P L E  ( C O L L E C T I O N - V E H I C L E  1 
P U B L I C  C L E A N S I N G  5 2 ( 2 ) ,  P. 8 4  (FEBRUARY 1 9 6 2 1 .  D E S C R I B E S  I N  D E T A I L  A 1 4  CU-YD, D U S T L E S S  REFUSE COLLECTOR 
MANUFACTURED I N  ULM, GERMANY, T H E  V E H I C L E  WAS DEVELOPED ON T H E  B A S I S  O F  E X P E R I E N C E  GATHERED I N  MANY YEARS OF P R A C T I C E  
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W I T H  AN E Y E  FOR E F F I C I E N C Y  AND S I M P L I C I T Y .  THERE ARE NO MOVING P A R T S  R O T A T I N G  I N  THE REFUSE. A NOVEL DOUBLE-SHOVEL 
L O A D I N G  SYSTEM PUSHES T H E  REFUSE T O  THE I N T E R I O R  O F  T H E  BODY AND COMPACTS THE LOAD7 E L I M I N A T I N G  VOIDS.  THE REAR HOPPER 
SHOVEL H A S  A C A P A C I T Y  OF 1.4 CU-YDS AT A L O A D I N G  H E I G H T  OF ONLY 3 9 . 3 - I N .  L O A D I N G  AND P A C K I N G  SHOVELS ARE OPERATED B Y  
H Y D R A U L I C  CYLINCERS,  AND DUMPING I S  DONE BY H Y D R A U L I C  H O I S T  C Y L I N D E R  CONTROLLED BY TWO H Y D R A U L I C  SWITCHES. (PHS 1 

Q 3 - 0 3 - M 9 3 l  FACTORS I N  PURCHASE CF REFUSE C O L L E C T I O N  U N I T S  
E P P I G i  T.  C. 

REFUSE REMOVAL JOURhAL,  2(11) 9 1 3 7  (NOVEMBER 1 9 5 9 ) .  E P P I G  E M P H A S I Z E S  T H E  GENERAL AREAS OF C O N S I D E R A T I O N  WHICH MUST 
BE D E F I N E D  I N  TERMS OF A C I T Y ' S  OWN S P E C I F I C  REQUIREMENTS I N  S E L E C T I N G  REFUSE C O L L E C T I O N  EQUIPMENT.  T H E  FACTORS I N  
S E L E C T I O N  G I V E N  PRECEDENCE I N  MR. E P P I G ' S  D I S C U S S I O N  ARE S E L E C T I O N  OF A 'I C H A S S I S  I' AND T H A T  OF A TRUCK BODY. TRUCK 
C A P A C I T Y ,  TYPE OF REFUSE M A T E R I A L ,  C O L L E C T I O N  METHOD7 MECHANICAL FEATURES O F  TRUCKS, APPEARANCE, V E R S A T I L I T Y  OF 
EQUIPMENT7 AND SAFETY ARE ALSO D I S C U S S E D  AS S E L E C T I G N  CONSIDERATIONS.  

Q3=Q2=Qlgl1 NORTHWESTERN HAULERS ENTHUSE OVER PACKERS ( COLLECTION-EQUIPMENT COMPACTION)  
REFUSE REMCVAL JCURhAL 5 ( 7 ) ~  P. 8 ( J U L Y  1 9 6 2 ) .  E V E N  THOUGH THERE H A S  B E E N  S W I F T  P R O L I F E R A T I O N  CF COMPACTION REFUSE 
B O D I E S  THRCUGHCUT THE COUNTRY DURING T H E  PAST SEVERAL YEARS THERE ARE S T I L L  MANY THOUSANDS OF OPEN TRUCKS USED FOR 
REFUSE C O L L E C T I O N .  T H I S  A R T I C L E  R E L A T E S  THE E N T H U S I A S M  OF S E V E R A L  REFUSE HAULERS I N  T H E  P A C I F I C  NORTHWEST AREA WHO 
HAVE RECENTLY PURCHASED COMPACTION REFUSE TRUCKS. SOME OF THE G A I N S  R E A L I Z E D  FROM T H I S  T Y P E  O F  REFUSE TRUCK WERE A 
GREAT S A V I N G S  OF T I M E  AND EFFORT7 AND A REDUCTION I N  FUEL EXPENDITURES.  ( P H S )  

Q 3 - 0 7 - O l l Q 9  H I G H  B I D  GETS CONTRACT ( C O L L E C T I O N  1 
THE A M E R I C A N  C I T Y  5 Q ( 1 2 ) ,  P. 1 3 7  (DECEMBER 1 9 5 4 ) .  NEW YORK C I T Y  BUYS 1 6 5  NEW ESCALATOR-TYPE REFUSE TRUCKS. 
ACCEPTANCE OF H I G H E S T  OF 3 B I D S  SUBMITTED WAS J U S T I F I E D  BY PERFORMANCE T E S T S  CONDUCTED BY T H E  DEPARTMENT OF S A N I T A T I O N .  
( P H S )  

Q2=Qz=Ql29& E F F I C I E N C Y  O F  MPL B U L K  REFUSE SYSTEM PROVED ( VOLUME-REDUCTION COMPACTION TRANSFER-STAT I O N  I 
P U B L I C  C L E A N S 1  NG 5 5  (8  1 9  P. 4 8 5 - 4 9 0  ( 1 9 6 5  I THE MAXIMUM P A Y  L O A D  I M P L I  SYSTEM I S  A TRANSFER S T A T I G N  COMPACTION 
O P E R A T I O N  WHERE REFUSE O F  UNSORTED V A R I E T I E S  IS BROUGHT T O  A S T A T I O N A R Y  PRESS AND COMPACTED. T H E  REFUSE I S  COMPACTED 

C H A S I S  T H E  U N I T  I S  TO BE MOUNTED ON. T H E  HAMMERSMITH BOROUGH I S  PRESENTLY OPERATING U N I T S  2 0  F E E T  LCNG BY 7 F E E T  
DIAMETER TO TRANSPORT T H E  REFUSE TO THE D I S P O S A L  S I T E .  

Q 3 - 0 3 - 0 1 3 L 2  RENC I1 - AN I N T E R E S T I N G  AND E X C I T I N G  M A C H I N E  O F F E R I N G  P O S S I B I L I T I E S  I N  BOTH REFUSE C O L L E C T I C N  AND 

P U B L I C  C L E A N S I N G  5 5 ( 1 C ) ~  P. 5 6 4 - 5 6 6  ( 1 9 6 5 ) .  A D A N I S H  MANUFACTURED MACHINE FOR REFUSE C O L L E C T I O N  WHICH HAS SOME 
I N T E R E S T I N G  FEATURES SUCH AS - (1) B U I L T - I N  VACUUM TO REDUCE DUST PROBLEMS. 1 2 )  HEATED WATER SPRAY FOR C L E A N I N G  
GARBAGE CANS AND WETTING THE REFUSE TO BREAK I T  DOWN BEFORE T I P P I N G .  ( 3 )  COMPACTION D E V I C E  TO ACCEPT A L L  TYPES OF 
REFUSE WITHOUT S E P A R A T I O N  T O  RECUCE C O L L E C T I O N  T I M E  A S  WELL A S  I N C R E A S E  THE PAY LOAD. 

Q.&QLU3- MOTORIZEG REFUSE COLLECTORS 

T H E  AMERICAN C I T Y  7 0 ( 2 1 ~  P. 103-104 (FEBRUARY 1 9 6 4 ) .  SMALL TRANSFER V E H I C L E S  THAT CARRY REFUSE FROM BACKYARDS TO 
C O L L E C T I O N  TRUCK ARE K E Y  ELEMENT I N  COST C U T T I N G  REFUSE C O L L E C T I O N  PROGRAM AT CLAREMONT, C A L I F O R N I A .  NEW E L E C T R I C  
POWERED TRANSFER V E h I C L E S  W I T H  1 1/6-CU-YD H Y D R A U L I C  DUMP B O D I E S  ARE BASED ON CUSHMAN TRUCKSTER C H A S S I S .  ( E I I  

Q3=Q&U%A NEBRASKA h A N  W I N S  W I T H  SCCOTER P L A N  ( C O L L E C T I O N  I 
REFUSE REMOVAL JOURNAL l ( I . 1 ~  P. 10 ( J A N U A R Y  1 9 5 8 ) .  MOTOR SCOOTERS ARE USED AT L I N C O L N ,  NEBRASKA7 FOR C O L L E C T I N G  
REFUSE I N  R E S I D E N T I A L  AREAS O F  LARGE7 H I D E L Y  SPACED HOMES TO REDUCE COSTS. ( P H S )  

T O  D E N S I T I E S  I N  T H E  RANGE OF 17000 LBS/CU-YD. THE U N I T S  ARE B U I L T  I N  A V A R I E T Y  OF S I Z E S  TO MATCH T h E  S I Z E  OF T H E  TRUCK 

D I S P O S A L  

JOI-NSON, B. B. 

f!kQ2=p15&5 KALAMAZOO HAULERS B U Y  NEW COMPACTORS AFTER C I T Y  ORDINANCE BAYS OPEN TRUCKS ( C O L L E C T I O N ( V E H 1 C L E )  

M I C H I G A N .  TWO TRUCKS ARE E Q U I P P E D  WITH STEAM CLEANERS TO CLEAN EVERY GARBAGE CAN AT L E A S T  ONCE A MONTH. ( P H S )  
REFUSE REMCVAL J C U R h A L  ( 1 ) ~  P. 16 (JANUARY 1 9 5 8 ) .  A DOZEN CONTRACTORS SWITCH TO COMPACTOR TRUCKS I N  KALAMAZOO, 

Q&QZ-O15$1 CONTRACT@R'S T R A I L E R  I D E A  WINS H I M  I N D U S T R I A L  D I S P O S A L  CONTRACT ( COLLECTION-EQUIPMENT 1 
REFUSE REMOVAL JOURNAL 1(1), P. 17 (JANUARY 1 9 5 8 ) .  A D E T R O I T  CONTRACTOR P A R K S  A TRAILER-MOUNTED COMPACTOR WITH A 
30-HORSEPOWER E L E C T F I C  MOTOR AT A FACTORY TO P R O V I D E  BETTER C O L L E C T I O N  S E R V I C E  A T  L E S S  COST. ( P H S )  

Q3-'J?-QJ..m G I G A N T I C  T P S K  BEGAN FOR LOS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  WERE BANNED ( C O L L E C T I C N ( V E H 1 C L E )  

REFUSE REMOVAL JOURhAL 1 ( 1 1 ~  P. 2 6  ( J A N U A R Y  1 9 5 8 ) .  LOS-ANGELES C I T Y  PURCHASES 1 7 8  TRUCKS T O  I N I T I A T E  R E S I D E N T I A L  
R U B B I S H  C O L L E C T I G N  SEFVXCE AT AN E S T I M A T E D  COST OF 40 CENTS PER D W E L L I N G  PER MONTH. THE RIGHT-HAND D R I V E  TRUCKS 
EQUIPPED W I T H  TORQUE CONVERTERS AND COMPACTION B O D I E S  ARE OPERATED BY A TWO-MAN CREW. ( P H S )  

Q3-03-n15& CHICA'GO MANUFACTURER HAS UNUSUAL PRODUCTS ( C O L L E C T I O N ( E Q U 1 P M E N T )  1 

COST( O P E G A T I  NG 1 

REFUSE REMOVAL JCURF.AL l ( 7 ) r  P. 2 0  ( J U L Y  1 9 5 8 ) .  T H E  USE OF A S P E C I A L L Y  D E S I G N E D  L I F T  GATE7 WHICH P E R M I T S  THE USE 
OF CLOSED REFUSE BODY TRUCKS WITHOUT A PACKER MECHANISM, I S  E X P L A I N E D .  ( P H S )  

Q3-07-Q141)3 NEW REFUSE BODY - FROM ECCN-0-PACKER ( COMPACTION C O L L E C T I O N  1 
REFUSE REMCVAL JOURNAL 1 (917  P. 2 6  (SEPTEMBER 1 9 5 8 ) .  A B R I E F  D E S C R I P T I O N  OF A NEW MODEL REFUSE COMPACTION BODY 
W I T H  MECHANICAL FRONT END LOADER, DESIGNED F C R  USE W I T H  DETACHABLE CONTAINERS.  ( P H S I  

9 3 - 0 7 - Q . L ~ 4  C I T Y  SAVES B Y  USE O F  L P G  I N  REFUSE TRUCKS ( C O L L E C T I O N  1 
REFUSE SEMDVAL JOURNAL l ( 9 I  T P. 1 3  (SEPTEMBER 1 9 5 8 )  AFTER 3 5 0 , 0 0 0  M I L E S  AND FOUR YEARS O F  S E R V I C E ?  A REFUSE TRUCK 
USED I N  HUTCHINSON7 KANSAS7 WAS FOUND TO HAVE NO TRACE OF O I L  SLUDGE I N  THE MOTOR. T H I S  WAS ONE OF FOUR TRUCKS U S I N G  
L P G  ( L I Q U I D  PETROLEUM G A S )  FUEL.  ( P H S )  

QkQ2=Q&u NEW E N T F Y  I N  CONTAINER F I E L D  C I T E S  ADVANTAGES ( C O L L E C T I O N  ) 
REFUSE REMCVAL JCURhAL l ( 1 1 ) ~  P a  1 6  (NOVEMBER 1 9 5 8 ) .  A S I D E - L O A D I N G ,  E J E C T 1  CN-DUMPING TYPE PACKER7 W I T H  A 
CABLE-OPERATED PACKEP P L A T E 7  H A S  B E E N  M O D I F I E D  W I T H  A H Y D R A U L I C  LOADER TO HANDLE ATTACHABLE C O N T A I N E R S  AUTOMATICALLY.  
(PHS 1 

931921Q1654 B R I T C N  SUFVEYS CODERN REFUSE V E H I C L E  D E S I G N  ( C O L L E C T I O N (  V E H I C L E  C O N T A I N E R  
REFUSE REMOVAL J@URNAL 2 ( 7 ) ,  P. 8 ( J U L Y  1 9 5 9 ) .  T H I S  A R T I C L E ,  BY A B R I T I S H  WRITER,  I S  A R E V I E N  CF PRESENT TRENDS 
AND S P E C U L A T I O N  ON F U T U P E  P O S S I B I L I T I E S  I N  COLLECTION-TRUCK D E S I G N .  S I M I L A R I T I E S  I N  PROBLEMS AND T H I N K I N G  BETWEEN 
B R I T A I N  AND T H I S  COUNTRY ARE REVEALED.  ( P H S )  

Q3-07-01411! NEW PACKER MARKETED BY C A L I F O R N I A  COMPANY ( C O L L E C T I O N (  V E H I C L E )  1 
REFUSE REMOVAL J O U R k A L  Z ( 1 1 ) ~  Pa 1 6  (NOVEMBER 1 9 5 9 ) .  A NEW PACKER, WHICH USES T H E  P R I N C I P L E  OF A H Y D R A U L I C  PUMP? 
H A S  BEEN DEVELOPED. T H E  IMPORTANT FEATURES O F  T H I S  S I D E  LOADER ARE REVIEWED. ( P H S )  

QkQ2rQl613 MANUFACTUPER I LTRODUCES NEW C O L L E C T I O N  SYSTEM 
REFUSE REMOVAL JOURNAL 2 ( 1 0 ) 7  P. 2 1  (OCTOBER 1 9 5 9 ) .  A NEW ENTRY I N  THE S A N I T A T I O N  EQUIPMENT MARKET I S  D I S C U S S E D  I N  
TERMS OF I T S  ADVANTAGEOUS FEATURES.  V E R S A T I L I T Y  AND ECONOMY O F  O P E R A T I O N  ARE S A I D  P O S S I B L E  W I T H  I T S  USE. ( P H S I  
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Q 3 - 0 7 - m b 8 . L  S P E C I A L  REFUSE C H A S S I S  DESIGNED B Y  TRUCK MAKER ( C O L L E C T I O N ( V E H 1 C L E )  1 
REFUSE REMCVAL JOURNAL 2 ( 9 1 ,  P. 16 (SEPTEMBER 1 9 5 9 ) .  A MOTOR TRUCK MANUFACTURER CONDUCTED A LONG SURVEY R E S U L T I N G  
I N  A S P E C I A L L Y  D E S I G N E D  C H A S S I S  FOR REFUSE C O L L E C T I O N  BODIES.  D E S I G N  D E T A I L S  AND ADVANTAGES ARE DISCUSSED.  ( P H S )  

Q 3 - 0 7 - 0 1 1 2 2  EXPERIMENTAL U N I T  PROMISES WELL I N  DADE COUNTY, F L O R I D A  ( C O L L E C T I O N  
REFUSE REMOVAL JOURNAL 3 ( 4 ) ,  P. 11 ( A P P I L  1 9 6 0 ) .  A S P E C I A L  C O M B I N A T I O N  CRANE AND S E L F - P A C K I N G  T R A I L E R  U N I T  I S  
P R O V I D I N G  A LABOR S A V I N G ,  FAST,  AND ECONOMICAL TRASH P I C K U P  S E R V I C E  FOR DADE COUNTY, F L O R I D A  ( P H S )  

QL=Q2rPLLa MANUFACTURER C I T E S  IMPROVED FEATURES OF NEW COMPACTOG ( C O L L E C T I O N (  V E H I C L E )  1 
REFUSE REMOVAL JOURNAL 3 ( 2 ) ,  P. 20 (FEBRUARY 1 9 6 0 ) .  A MANUFACTURING COMPANY C L A I M S  V E R S A T I L I T Y  AND LOW COST PER 
T O N - M I L E  FOR A CCMPACTOR WHICH EMPLOYS NEW L O A D I N G  AND COMPACTING P R I N C I P L E S .  ( P H S )  

Q3=QkQlZ33 AN E N G L I S H  CCMMENT Ch MODERN EQUIPMENT ( C O L L E C T I O N  COMPACTION S A C K ( P A P E R 1  V E H I C L E ( T R A N S F E R 1  
REFUSE REMOVAL JOURNAL 6 ( 1 ) ~  P. 26 ( J A N U A R Y  1 9 6 3 ) .  A D E S C R I P T I O N  OF MODERN TRENDS I N  REFUSE EQUIPMENT.  I N C L U D E S  
B R I E F  D I  SCUSSICNS O F  T H E  FOLLOWING EQUIPMENT - REAR-LOADING R E F U S E  TRUCKS, MULTIPURPOSE V E H I C L E S ,  CONTINUOUS L O A D I N G  
EQUIPMENT,  D U S T B I N  REFUSE C O L L E C T I O N ,  B U L K  TRANSPORTATION V E H I C L E S ,  COMPACTION P L A T E  COMPRESSION, TRANSFER DEPOTS, 
EQUIPMFNT W I T H I N  THE R E F U S E  V E H I C L E  MOTORS, AND STREET-CLEANING VEHICLES.  ( P H S )  

Q3-07-QLISQ WASTE C C L L E C T I C N  COST CUT BY POPTABLE BALER ( C O L L E C T I O N ( E Q U 1 P M E N T )  1 
REFUSE REMOVAL JOURlrIAL 6 ( 9 ) ~  P. 30 (SEPTEMBER 1 9 6 3 ) .  A VENTURA, C A L I F O R N I A ,  SALVAGE COMPANY I S  U S I N G  A L A R G E  
PORTABLE CORRUGATED B A L I N G  MACHINE T O  REDUCE COSTS O F  REFUSE SALVAGING.  THE BALER,  WHICH CAN B E  OPERATED BY ONE MAN, 
I S  TOWED B E H I N D  A F L A T - B E D  TRUCK AS I T  MAKES I T S  ROUNDS OF MARKETS, I N D U S T R I A L  ANC B O T T L I N G  PLANTS,  AND OTHER PRODUCERS 
O F  LARGE Q U A N T I T I E S  OF WASTE. ( P H S I  

Q3s192rQl191 MEASURE JOB, THEN PURCHASE EQUIPMENT ( C O L L E C T I O N ( V E H 1 C L E  1 
REFUSE REMOVAL JOURNAL 6 ( 7 1 ~  P. 20 ( J U L Y  1 9 6 3 ) .  D I S C U S S E S  C O N S I D E R A T I O N S  WHICH SHOULD BE MADE I N  PURCHASING REFUSE 
C O L L E C T I O N  EQUIPMENT.  TWO NECESSARY ITEMS W H I C H  SHOULD T A K E  PRECEDENCE ARE THE S E L E C T I O N  OF THE C H A S S I S  AND S E L E C T I O N  
O F  T H E  REFUSE BODY. L O A D  AND GROSS V E H I C L E  WEIGHT, SPEED AND G R A D A B I L I T Y  OF T H E  REFUSE TRUCK, AND T U R N I N G  R A D I U S  ARE 
C O N S I D E R A T I O N S  I N  CHOOSING THE TRUCK CHASSIS,  C A P A C I T Y ,  TYPE OF REFUSE, METHOD OF COLLECTION,  MECHANICAL FEATURES, 
APPEARANCE, S A N I T A T I O N ,  AND U S A B I L I T Y  FOR OTHER TYPES O F  WORK ARE FACTORS WHICH SHOULD BE TAKEN I N T O  C O N S I D E R A T I O N  I N  
T H E  S E L E C T I O N  OF THE REFUSE BODY. ( P H S )  

P 3 - 0 7 - C l m  WRONG BGDY AND C H A S S I S  C O M B I N A T I O N  MAY HAVE D R A S T I C  E F F E C T  ON COSTS ( C O L L E C T I O N ( V E H 1 C L E )  1 
REFUSE REMOVAL JOURhAL 7 ( 1 2 ) ,  P. 24 ( 1 9 6 4 ) .  THE WELL INFORMED BUYER W I L L  NOT BUY T H E  CHEAPEST P I E C E  OF EQUIPMENT 
J U S T  BECAUSE I T  I I A S  THE LOWEST S A L E  VALUE. H E  W I L L  U S U A L L Y  COMPARE J O B  RATED TPUCK C H A S S I S  AND CCMPACTORS I N  ORDER T O  
REDUCE T H E  COST C!F MAINTENANCE AND LABOR. WHEN EQUIPMENT IS NOT PROPERLY MATCHED, ONE P I E C E  OR T H E  OTHER W I L L  B E  
OVERLOOKEG AND S U B J F C T E D  T O  UNUSUAL WEAR AND TEAR WHICH BECOMES A N  E X P E N S I V E  P I E C E  OF EQUIPMENT.  

Q 3 3 2 - Q l B D  V E H I C L E S  I N  V A R I E T Y  AND QUANTITY FROM KRUPP ( COLLECTION-EQUIPMENT 
P U B L I C  C L E A N S I N G  5 3 ( 8 ) ,  P. 4 0 8  ( 1 9 6 3 1 .  SOME I M P R E S S I O N S  OF A B R I T I S H  COUNTERPART TO A V I S I T  T O  T H E  KRUPP AUTO WORK 
I N  ESSEN, GERMPNY. COMMENTS ARE MADE AS T O  T H E  V A R I E T Y  OF BODY S T Y L E S  ADAPTED FOR T Y P E S  OF JOBS. 

Q.3-07-QU92 WHY NOT MPMMOTH C O L L E C T I O N  V E H I C L E S  ( TRANSFER-STATION 
P U B L I C  C L E A N S I h G  54(41T P. 843 ( 1 9 6 4 1 .  W I T H  T H E  INCREASED O P P O S I T I O N  TO T I P P I N G  S I T E S  NEAR THE C I T I E S  OR 

T I P P I N G  S I T E S  ARE BECGMING MORE D I F F I C U L T  TO ACQUIRE NEAR THE C I T Y  S O  I N  ORDER TO MEET T H E  EXTRA CCST O F  T H E  EXTRA 
M I L E S  OF H A U L I N G  LARGER V E I - I C L E S  ARE NEEDED. C O L L E C T I O N  V E H I C L E S  WILL HAVE TO B E  LARGE ENOUGH TO HANDLE THE D A I L Y  

R E S I D E N T A L  AREAS, ARO THE U N S A N I T A R Y  REFUSE TRANSFER S T A T I O N S ,  REFUSE H A U L I N G  I S  BECOMING A B I G  PROBLEM. ACCEPTABLE 

C O L L E C T I O N S  AND TO CAKE LONG T R I P S  TO THE T I P  ONLY ONCE A DAY. 

9 3 - 0 7 - @ 1 8 e 3  MOCERN V E H I C L E S  AND EQUIPMENT I N  GERMANY ( C O L L E C T I O N  1 

P U B L I C  C L E A N S I N G  5 4 ( 6 ) 9  P. 945 ( 1 9 6 4 1 .  THE AUTHORS SUMMARIZE THE V A R I O U S  D E S I G N S  OF V E H I C L E S  ANC T H E  USE FOR WHICH 
THEY WERE DESIGNED. MR. KAUPERT C O N F I N E D  H I S  COMMENTS TO T H E  REFUSE C O L L E C T I O N  EQUIPMENT AND MR. TOPE T C  DUSTLESS 
STREET C L E A N I N G  EQUIPMENT.  

QZ=U=QL8PP V E I - I C L E  T E S T S  I N  S H E F F I E L D  ( C O L L E C T I O N  EQUIPMENT I 

P U B L I C  C L E A N S I N G  5 4 ( 7 ) ,  P. 990 ( 1 9 6 4 1 .  ON B E I N G  A P P O I N T E D  SUPERINTENDENT OF REFUSE C O L L E C T I O N  A SURVEY O F  
D I F F E R E N T  TYPES OF REFUSE C O L L E C T I O N  V E H I C L E S  WAS MADE TO D E T E P M I N E  WHICH TYPE WOULD B E  B E S T  S U I T E D  TO S H E F F I E L D ' S  

KPUPERT, W. + TOPE, 0. 

TROW, J 

PROGRAM. THE AUTHOR MAKES SOME GENERAL COMMENTS ABOUT THE EQUIPMENT AND HOW THEY ARE S E R V I N G  AT S H E F F I E L D .  

E d k Q l 9 4 2  DEVELOP C O M B I N A T I O N  PACKER ( COLLECTION-EQUIPMENT 
REFUSE REMOVAL JOURNAL 9 ( 1 ) ,  P. 36 ( J A N U A R Y  1 9 6 6 ) .  THE GAR WOOD T-100 S E R I E S  REFUSE TRUCKS ARE SELF-CONTAINED 
U N I T S  I N  DESIGN,  OPEFATION,  AND APPEARANCE. THE PACKER BODY I S  A V A I L A B L E  I N  3 0 ,  40, AND 50 YD. MODELS W I T H  V A R I O U S  
C O M B I N A T I O N S  OF FFOMT AND/OR REAR CONTAINER L O A D I N G  MECHANISMS 

03-03-01948 S P E C I A L  U N I T S  C O L L E C T  M O V I F  L O T  SAWDUST ( C O L L E C T I O N - E Q U I  PMENT 1 
REFUSE REMOVAL JOURNAL 8 ( 1 1 1 ~  P. 1t' (NOVEMBER 1 9 6 5 ) .  THREE BROTHERS HEAD UP THE G.I .  R U B B I S H  CO. OF HOLLYWOOD 
C A L I F O R N I A  WHO EMPLOY ABOUT 30@ PEOPLE. THE COMPANY USES 1 1 5 ,  1 8  YD. TRANSFER B O D I E S  AND ABOUT 29000, 1 1 / 2  YD TO 4 
YD. CONTAINERS W I T H  31 TRUCKS T O  HANDLE THE P E F U S E  OF T H E I R  C L I E N T S .  SOME OF T H E I R  LARGEST ACCCUNTS ARE THE V A R I O U S  
M O V I E  I N D U S T R Y  COMPANIES,  WHICH REQUIRES S P E C I A L  TECHNIQUES O F  D I S P O S I N G  O f  STAGE REFUSE.  BY F U R N I S H I N G  THE TYPE OF 
S E R V I C E  T H E I R  C L I E N T S  P E Q U I R E  THEY ARE ABLE TO C O N T I N U E  TO BE I N  DEMAND BY THE HOLLYWOOD POPULATION.  

Q9=QZ=QZQ.& T H E  BEHPVIOUR O F  REFUSE UNDER COMPRESSION AS R E L A T E D  TO REFUSE C O L L E C T I O N  V E H I C L E S  

6 4 T H  ANNUAL CGhF OF THE I N S T I T U T E  OF P U B L I C  CLEANSING,  HASTINGS,  ( J U N E  4-87 1 9 6 2 ) .  A S  PEFUSE BECCMES L I G H T E R  AND 
L E W I S ,  h .  A. 

THE BULK INCREASES,  COMPPESSION BY T H E  C O L L E C T I N G  V E H I C L E  ASSUMES GREATER IMPORTANCE I F  REASONABLY HEAVY LOADS ARE TO 
BE C A R R I E C .  COMPRESSION PRESSURES WHICH WILL ENSURE A F I N A L  D E N S I T Y  OF ABOUT 7 CWTS/CU-YD ARE NECESSARY BUT, AS HAS 
BEEN SHOWN, A PRESSURE OF 6 OR 7 P S I  OF COMPRESSION SURFACE I S  S U F F I C I E N T  TO A C H I E V E  T H I S  I N  I T S E L F ,  ALTHOUGH VERY MUCH 

COMPRESSION V E b I C L E S  APPLY A FORCE WHICH, I N  MOST CASES I S  WELL ABOVE T H I S  F I G U R E ,  TOTAL THRUSTS V A R Y I N G  FROM 1C T O  3C 
TONS. THE EXTRA " PUSH " I S  REQUIRED I N  PACKTNG T H E  REFUSE I N T O  T H E  V E H I C L E ,  BUT I T  APPEARS T H A T  THE ONLY TYPES WHICH 
A C H I E V E  A U N I F O P M  D E N S I T Y  THROUGHOUT THE LOAD ARE THOSE V E H I C L E S  I N  WHICH THE P A C K I N G  APPARATUS OPERATES THROUGHOUT T H E  
L E N G T H  OF THE BCDY. I F  PRESSURES I N C R E A S E  I N  THE FUTURE, T H I S  W I L L  C E R T A I N L Y  HAVE THE ADVANTAGE CF G I V I N G  MORE 
U N I F O R M L Y  PACKED LOADS, B U T  I T  I S  DOUBTFUL I F  H I G H E R  COMPRESSION R A T I O S  THAN THOSE NOW OFFERED ARE REQUIRED, OR I N D E E D ,  
ARE WORTH S E E K I N G  Ih  V I E W  OF THE EXTREMELY H I G H  PRESSURES AND H E A V I E R  V E H I C L E S  WHICH W I L L  B E  NEEDED I N  ORDER TO A C H I E V E  
R E D U C T I O N S  GREATER THAN T H E  65 T O  7 0  PERCENT W H I C H  I S  A T T A I N A B L E  W I T H  T O D A Y ' S  VEHICLES.  

HIGHEP PRESSURES ARE R E Q U I R E D  TO O B T A I N  EVEN SMALL REDUCTIONS I N  VOLUME AFTER T H I S  L I M I T  HAS BEEN REACHED. TODAY'S 
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UrQ3=Q,Qml REFUSE G I A N T S  ( C O L L E C T I O N  TRUCK( TRANSFER)  J 

FQOM TRANSFER S T A T I C N S  TO A CENTRAL D I S P O S A L  S I T E .  EACH T R A I L E R  C O N S I S T S  O F  TWO 2 0 - F T  LONG BOXES O F  45-YO C A P A C I T Y  
THE A M E R I C A N  C I T Y  8 @ ( 5 J ,  P. 44 (MAY 1 9 6 5 ) .  I N  K I N G  COUNTY, WASHINGTON, G I A N T  T R A I L E R S  ARE USED FOR H A U L I N G  REFUSE 

EACH, G I V I N G  A TOTAL O F  90 YARD C A P A C I T Y .  THE GROSS WEIGHT OF TRACTOR AND S E M I - T R A I L E R  I S  72,000 LB.  T H E  COUNTY HAS 10 
OF THESE U N I T S .  ( U C )  

Q3-C3-QQJJQ A B I G  TR.ANSFER T R A I L E R  ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION V E H I C L E ( T R A N S F E R J  
SIMMONS, P. G. 

T H E  AMERICAN C I T Y  8 1 ( 1 G J T  P. 108-109 (OCTOBER 1 9 6 6 ) .  WINTER PARK, F L O R I D A ,  USES TWO L A N D F I L L S ,  ONE FOR GARBAGE AND 
ONE FOR C O M B U S T I B L E  TRASH. HOWEVER T H E  H A U L I N G  D I S T A N C E  WAS FAR AWAY. I T  WAS FOUND THAT ONE-HALF THE C O L L E C T I O N  DAY 
WAS SPENT ON T R I P S  TO T H E  L A N D F I L L S .  I N  1 9 6 1  A 42-YD PACKER WAS BOUGHT WHICH WOULD HANDLE THE REFUSE FRCM FOUR 17-YARD 
C O L L E C T I O N  PACKERS. USE OF T H I S  SYSTEM SAVED 40 HOURS PER DAY. LATER A 6 0 - Y D  PACKER WAS ADDED T O  HANDLED T H E  GREATER 
VOLUME OF THE C C M B U S T I B L E  TRASH COLLECTION.  

UZpkQQlB PREPACKED REFUSE I N C R E A S E S  PAYLOAD 
THE A M E R I C A N  C I T Y  7 8 ( 8 J 1  P. 82  (AUGUST 1963) .  D E S C R I P T I O N  OF A TRANSFER S T A T I O N  I N  WHICH THE REFUSE I S  COMPRESSED 
I N T O  A C A R T R I D G E  WHICH I S  THEN EJECTED I N T O  THE H A U L I N G  V E H I C L E  ( M P L  SYSTEMJ.  I N  T H I S  MANNER THE TRANSFER TRUCK I S  
L I G H T E R  BECAUSE THERE IS NO COMPACTION EQUIPMENT I N S T A L L E D  ON I T ,  AND AS A R E S U L T  THE PAYLOAD I S  LARGER. 

Q123=QQ113 H O h  T C  TFANSFEP PEFUSE ELEGANTLY ( TRANSFER-STATION COMPACTION COST(OPERAT1NG) S A N I T A R Y - L A N D F I L L  
LAUSCH, J A C K  

THE A M E R I C A N  C I T Y  8 3 ( 1 0 ) ,  P. 8 5 - 8 7  (OCTOBER 1 9 6 8 ) .  A REFUSE TRANSFEP S T A T I O N  I N  LANCASTER,  PA. I S  DESCRIBED.  
H A U L I N G  D I S T A N C E  TO THE L A N D F I L L  I S  17 M I L E S  AND 6 5  TON TRANSFER TRUCKS ARE USED. TWO REFUSE COMPACTORS ARE USED TO 
LOAD T H E  TRANSFER TRUCKS. C A P A C I T Y  IS ABOUT 300 TONS PER DAY. CHARGES A T  THE S T A T I O N  ARE ON A WEIGC-T B A S I S .  

Q3=Q3=QQaa TRANSFER S T A T I C N  S H R I N K S  T H E  DEAD HAUL ( Q U A N T I T Y  J 

THE A M E R I C A N  C I T Y  8 3 ( 2 ) 1  P. 100 (FEBURARY 1 9 6 8 ) .  A TRANSFER S T A T I O N  A T  DEARBORN, M I C H I G A N ,  H A S  BEEN B U I L T  T O  CUT 
DOWN ON V E H I C L E  T R I P S  TC THE D I S P O S A L  S I T E .  P R I O R  TO B U I L D I N G  T H E  S T A T I O N  ABOUT 60 TO 6 5  T R I P S  TO THE L A N D F I L L .  NOW, 
U S I N G  6 0  YARD COMPACTION T R A I L E R S  T H E  NUMBER OF T R I P S  H A S  B E E N  CUT TO 1 5 ,  AND T H E  C O L L E C T I O N  V E H I C L E S  D O  NOT HAVE TO 
MAKE THE 2 6 - M I L E  T R I P  TC THE L A N D F I L L  AND BACK. 

VONDRAK, G. H. 

Q333rQQ5Q2 TRANSFER S T A T I O N  SAVES SANTA MONICA $ 6 0 , 0 0 0  ( S A N I T A R Y - L A N D F I L L  COST ( O P E R A T I N G )  C O L L E C T I O N  1 

REFUSE REMOVAL JCURNAL 5 ( 1 1 ) ,  P. 10 (NOVEMBER 1 9 6 2 ) .  D E S C R I B E S  T H E  U N I Q U E  REFUSE TRANSFER S T A T I O N  I N  SANTA M O N I C A -  
C A L I F O R N I A .  I N C R E A S I N G  I N C I N E R A T I O N  COSTS, THE SMOG PROBLEM, AND THE O P E N I N G  OF T H E  M I S S I O N  CANYON S A N I T A R Y  L A N D F I L L  

S T A T I O N .  T O T A L  I N I T I A L  C O S T  OF THE TRANSFER S T A T I O N  AND ACCESSORY EQUIPMENT WAS $98,000,  BUT D I S P O S A L  COSTS HAVE B E E N  

K I N G ,  t4. M. 

PROMPTED T H E  C I T Y  T O  CHANGE I T S  REFUSE D I S P O S A L  METHOD FROM I N C I N E R A T I O N  TO L A N D F I L L I N G  AND T O  B U I L D  THE TRANSFER 

R E W C E D  FRCM $4.1@ TO $2.40 PER TON O F  REFUSE. ANOTHER ADVANTAGE OF THE NEW SYSTEM I S  T H A T  COMBINED C O L L E C T I O N  O F  
REFUSE CAN NOW BE MADE. ( P H S )  

ErQ1=QQ55.l MODERN W E I G H I N G  METHODS SPEED REFUSE D I S P O S A L  ( TRANSFER(  EQUIPMENT)  1 

P U B L I C  WORKS 9 4 ( 1 ) ,  P. 7 4  ( J A N U A R Y  1 9 6 3 ) .  THE WANDSWORTH BOROUGH C O U N C I L  I N  LONDON H A S  I N S T A L L E D  A h E I G H I N G  
I N F O R M A T I O N  SYSTEM h H I C H  RECORDS AND ANALYZES D E T A I L S  OF V E H I C L E S  E M P T Y I N G  T H E I R  LOADS AT A REFUSE TRANSFER S T A T I O N .  
A N A L Y S I S  OF T H E  TONNAGE RECORD I S  USED AS AN U L T I M A T E  D I S P O S A L  P O I N T -  AND FOR THE CHARGES MADE BY T H E  C O U N C I L  TO 
P R I V A T E  PERSONS OR C O M P A N I E S  WHO USE THE TR4NSFER S A T I O N  F A C I L I T I E S .  T H E  WEIGHBRIDGE I N D I C A T O R  H A S  BEEN ADAPTED B Y  
I N C O R P O R A T I N G  A S P E C I A L L Y  D E S I G N E D  C O D I N G  SWITCH TO TRANSPOSE THE ANGULAR P O S I T I O N  OF T H E  P R I N T E R  I N T O  D I G I T A L  FORM. 
AN I N T E R N A L  MASTER RECORD AND A PUNCHED T A P E  ARE PR V I D E D .  BOTH APE REMOVED D A I L Y .  ( U C )  

GPINDROD, J. 

6 
O ~ - O ? - Q Q Z ~  TRANSFER STATIONS REPLACE LIMITED MAINT~NANCE DUMPS ( COST(CAPITAL) REGIONAL J 

P U B L I C  WORKS 9 4 ( 4 ) ,  Pa 91-94 ( A P R I L  1 9 6 3 ) .  

COUNTY, WASHINGTON IS DESCRIBED. 

K A R C L E V I T Z ,  Be 
R E F ~ S E  DISPOSAL IMPROVEMENT P R O G R A M  WHICH R E P L A C E S  MULTIPLE DUMP SITES 

W I T H  S I N G L E  PRIMARY D I S P C S A L  AREA AND P R O V I D E S  S E R I E S  OF TRANSFER S T A T I O N S  NEAR P O P U L A T I O N  CENTERS CONDUCTED I N  K I N G  
SIDE-DUMP TRAILERIS A R E  USED IN DISPOSAL WORK, PORTABLE R A M P S  PREVENT TRAILERS FROM 

RUNNING OVER LOAD B E I N G  DUMPED. ( E 1 1  

Q3=Q. l -O07~Q SEVENTH TRANSFFR O P F R A T I O N  S I N C E  1 9 5 9  OPENS I N  S E A T T L E  
REFUSE REMOVAL JOURNPL 1 0 ( 2 J ,  (FFBRUAQY 1 9 6 7 ) .  SEVEN TRANSFER S T A T I O N S  ARE CURRENTLY USED I N  SEATTLE.  ONE LARGE 
S A N I T A R Y  L A N D F I L L  AN[! FCUR OPEN DUMPS ARE USED FOR D I S P O S A L .  

Q l - 0 3 - 0 0 9 Q q  REFUSE COPPRESSION AT TRANSFER S T A T I O N S  ( MPL VOLUME-REDUCTION 1 

F I R M .  HEART O F  T H E  SYSTEM IS A G I A N T  C Y L I N D R I C A L  PRESS, C O N T A I N I N G  TWO A D J O I N I N G  S E C T I O N S  - A CHARGING ChAMBER, AND A 
COMPRESSION CHAMBER 7 - F T  I N  DSAMETEP W I T H I N  W H I C H  A C L O S E - F I T I N G  P I S T O N  OPERATES. REFUSE I S  DUMPED A T  THE TRANSFER 
S T A T I O N  ON A PLATFOFM LOCATED ABOVE THE PRESS BODY. A S L I D I N G  DOCP CLOSES THE HATCH AND A P I S T O N  MOVEMENT TRANSFERS 

P U B L I C  C L E A N S I N G  5 3 ( 1 ) 1  P. 109 (MARCH 1 9 6 3 ) .  ~ESCRIBES THE NEW MPL REFUSE T R A N S F E R  S Y S T E M  DEVELOPED B Y  A BRITISH 

THE REFUSE I N T O  THE COMPRESSION CHAMBER WHERE I T  I S  COMPACTED UNDER EXTREMELY H I G H  PRESSURE. SEVERAL CHARGES ARE 
NEEDED T[? F I L L  THE CHAMBER. THE REFUSE I S  COMPACTED I N T O  A C A R T R I D G E  W E I G H I N G  U P  TO 1 4  TONS W H I C H  I S  T H E N  PUSHED I N T O  
A S P E C I A L L Y  D E S I G N E C  C Y L I N D R I C A L  V E H I C L E  FOR TRANSFER TO THE D I S P O S A L  S I T E .  THE P L A N T  IS E Q U I P P E D  W I T H  A CONTROL C A B I N  
I N  WHICH THE WEIGHT AND LENGTH O F  T H E  REFUSE C A R T R I D G E  B E I N G  FORMED ARE CAREFULLY OBSERVED. THE T I M E  T A K E N  TO PRODUCE 
ONE CARTRIDGE AND TFPNSFER I T  TO THE V E H I C L E  AVERAGES ABOUT 40 MINUTES.  G I V E S  V I T A L  S T A T I S T J C S  OF T H E  PRESS U N I T  AND 
TRANSPORT V E H I C L E .  ( P H S I  

33-03-Qp911 BULK TRANSPORT CONS1 D E R A T I O N S  
P U B L I C  C L E A N S I N G  5 3 ( 6 ) ,  P. 266 ( J U N E  1 9 6 3 ) .  A GENERAL D I S C U S S I O N  OF THE DEVELOPMENT, PRESENT STATUS,  AND FUTURE 
P O S S I B I L I T I E S  I N  THE B U L K  T R A N S P O R T A T I O N  OF REFUSE. A J O I N T  D I S P O S A L  SCHEME INTRODUCED B Y  EAST HAM, I L F O R D ,  WEST HAM, 

REFUSE COMPARATIVELY LONG DISTANCES.  A FUTURE DEVELOPMENT MAY BE THE USE OF HUGE T R A I L E R S ,  PERHAPS 60 F E E T  I N  LENGTH 
AND W I T H  A MAXIMUM WIDTH, FOP H A U L I N G  REFUSE ON SCHEDULED ROUTES DURING THE N I G H T  HOURS. ( P H S J  

AND B A R K I N G  WAS PROBABLY T H E  F I R S T  RECORDED I N S T A N C E  OF THE USE O F  THE BULK TRANSPORT V E H I C L E  FCR T H E  TRANSPORT O F  

8 3 - 3 3 - 0 0 9 9 . 5  DEhVER TPANSFER S T A T I O N  HANDLES 30 C I T Y  PACKER TRUCKS D A I L Y  ( C O S T ( C O L L E C T I 0 N )  Q U A N T I T Y  ) 
REFUSE REMOVAL JCURNAL 9 ( 1 1 ) ,  P. 8 (NOVEMBER 1 9 6 6 ) .  FOUR 6 0 - Y G  TRANSFER T R A I L E R S  CAPABLE OF H O L D I N G  3-4 C O L L E C T I O N  
LOADS C O N S T I T U T E  T H E  T R U C K I N G  EQUIPMENT.  T H E Y  MAKE FROM 8 TO 10 T R I P S  PER DAY T O  THE D I S P O S A L  S I T E .  T H E  D I S T A N C E  TO 
THE D I S P O S A L  S I T E  I S  l G  M I L E S .  T H E  C O L L E C T I O N  COSTS FOR T H E  DENVER M U N I C I P A L I T Y  ARE 8 8 . 4 3  PER TON OR $ 2 . 1 1  PER CU YD 
OF COMPACTED REFUSE. T H E  B A S I S  OF THE COSTS I S  THREE MEN PER TRUCK AT TWO T R I P S  PER DAY AND 5 TONS PER T R I P .  

TPUCK AT 3 T R I P S  PEF B A Y  AND 5 TONS PER T R I P .  AT T H E  TRANSFER S T A T I O N  L I B E R A L  U S E  IS MADE OF H Y D R A U L I C A L L Y  OPERATED 
C O L L E C T I O N  COSTS FOR COMMERCIAL HAULERS ARE 8 7 - 9 6  PER TON OR $2.00 PER C U  YD COMPACTED REFUSE. THE B A S I S  I S  2 MEN PER 

DOORS. TRANSFER I S  MADE FROM T H E  C O L L E C T I O N  TRUCK TO THE TRANSFER TRUCK W I T H  A M I N I M U M  OF DUST AND D E B R I S .  A L L  
CONTROLS ARE T I E D  TO @NE SYSTEM, WHICH IS CONTROLLED BY A S I N G L E  OPERATOR. THE S T A T I O N  I S  D E S I G N E D  TO HANDLE 1 4 5 , 0 0 0  
CU Y D  O F  COMPACTED REFUSE PER YEAP. THE O P E R A T I O N  COSTS ARE $0.11 PER CU YD. T H I S  COVERS A M O R T I Z A T I O N ,  S A L A R I E S  FOR 
TWO MEN, ANC EQUIPMENT M A I N T E N A N C E .  ( U C )  
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995)41=41QlI NOVEL REFUSE TRANSFER S T A T I O N  ( S A N I T A R Y - L A N D F I L L  ECONOMICS COMPACTION 1 
BUNCY, G. 

T H E  A M E R I C A N  C I T Y  7 6 ( 6 ) ,  P. 1 2 2  ( J U N E  1961). A D E S C R I P T I O N  O F  THE NEW CONCRETE REFUSE TRANSFER S T A T I O N  I N  SANTA 
MONICA, C A L I F O R N I A .  REFUSE I S  TRANSFERRED FROM T H E  C O L L E C T I N G  V E H I C L E S  TO LARGE T R A I L E R  TRUCKS FOR H A U L I N G  TO THE 
M I S S I O N  CANYON S A N I T A R Y L F I L L .  THE S T A T I O N  I S  E Q U I P P E D  W I T H  I T S  O h N  D E V I C E  TO COMPACT REFUSE I N  T H E  TIRAILER TRUCKS. 
CONVERSION FROM I N C I N E R A T I C N  T O  T H I S  NEW REFUSE TRANSFER AND D I S P O S A L  SYSTEM S A V E S  THE C I T Y  $ 5 ? 0 0 0  A MONTH. ( P H S )  

07-03-Q121Q L @ S  ANGELES'  ANSWER TO THE LONG H A U L  PROBLEM ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION COST(OPERAT1NG) I 
BOWERMAF;, F. R. 

THE A M E R I C A N  C I T Y  73(10) 9 P. 1 3 2  (OCTOBER 1 9 5 8 ) .  T H E  LOS ANGELES COUNTY BAN ON HOME I N C I N E R A T O R S  CAUSED THE NEED 
FOR T H E  CONSTRUCTION AND O P E R A T I O N  OF COUNTY S A N I T A R Y  L A N D F I L L S  AND TRANSFER S T A T I O N S .  T H E  D E T A I L S  OF THE D I S T R I C T  
PROGRAM, WHICH FGLLCWED A CCMPREFENSIVE STUDY, ARE GIVEN.  ( P H s 1  

Q3=Ql=Q1232 CONVERTED I h C I N E R A T O R  MAKES EXCELLENT TRANSFER S T A T I O N  ( C O L L E C T I O N  1 

THE A M E R I C A N  C I T Y  7 3 ( 1 2 ) r  P. 73 (DECEMBER 1 9 5 8 ) .  T E N A F L Y ' S  NEW GARBAGE D I S P O S A L  O P E R A T I O N  R E S U L T S  I N  BETTER 

SUCCESS OF T H E  NEW SYSTEM I S  D I S C U S S E D  ALSO I N  TERMS OF BETTER SERVICE.  ( P H S I  

MARCUEZ? A. 

S F R V I C E  A T  L E S S  COST. T H E  1 9 3 8  I N C I N E R A T O R  WAS CONVERTED I N T O  A TRANSFER S T A T I O N .  L A N D F I L L  D I S P O S A L  BEGAN. T H E  

Q=Q3=Ql318 19 N I L E S  NOT TOO LONG FOR TOULON ( BULK-TRANSPORTATION 1 

I N  E Q U I P M E N T  T Y P E S  TG MEET THE DEMAND. A D E S C R I P T I O N  OF A LONG HAUL SYSTEM I N  TOULON, FRANCE IS MADE, A S  TO HOW THEY 
P U B L I C  C L E A N S I N G  5 5 ( 2 ) ,  P. 7 5 - 7 8  ( 1 9 6 5 ) .  T H E  NEED TO HAUL REFUSE LONGER D I S T A N C E S  H A S  BROUGHT ABOUT A R E V O L U T I O N  

I N C R E A S E D  T H E  S I Z E  OF EQUIPMENT FOR LARGER P A Y  LOADS YET A B I D I N G  BY LOCAL LOAD L I M I T S  PLACED O N  T H E  ROADS. 

93=Q3=Ql&b& A 4C-YARD TFANSFER TRUCK-AND-TRAILER ( TRANSFER-STATION 1 

THE A M E R I C A N  C I T Y  7 2 ( 3 ) ?  P. 1 5  (MARCH 1 9 5 7 ) .  D E T R O I T  HAS DEVELOPED AN E F F I C I E N T  WAY TO R E L A Y  REFUSE T O  O U T L Y I N G  

S EM1 -T R A I  L ERS . 
GUICER,  C. Ha 

D I S P O S A L  P O I N T S  2 8  M I L E S  AWAY B Y  USE OF 40 CU-YD TRANSFER TRUCKS A N 0  T R A I L E R S .  THEY P R E V I O U S L Y  USED 28 CU-YD 
( P h S  1 

Q3=QI=Q11Qf, MAMMOTH NEW T P A I L E R  TO MAKE BOW ON MARKET ( TRANSFER-EQUIPMENT 1 
REFUSE REMOVAL JOUPNAL 2 ( 8 ) ~  P. 28 (AUGUST 1960). A NEW 60-CUBIC-YARD T R A I L E R  FOR REFUSE H A N D L I N G  PAS RECENTLY 
APPEARED ON THE MARKET. FEATURES I N C L U D E  A PACKEP P L A T E  THAT TRAVELS I N  BOTH D I R E C T I O N S  FROM THE CENTER OF THE 
T R A I L E R ' S  C Y L I N D R I C A L  BODY AND E X E R T S  7 5 , 0 0 0  POUNDS OF P A C K I N G  PRESSURE, AND U N L O A C I N G  DOORS A T  BOTH ENDS OF THE BODY. 
( P H S )  

Q&Q3=Ql712 FORT WORTH, TEXAS, ADOPTS LARGE T R A I L E R  METHOD ( TRANSFER-EQUIPMENT 1 
REFUSE REMCVAL JGURNAL 3 ( 7 ) ,  P. 18 ( J U L Y  1 9 6 0 ) .  THE C I T Y  OF FORT WORTH, TEXAS, H A S  P U T  I N T O  O P E R A T I C N  A G I A N T  
CLOSE0 GARBAGE C O L L E C T I O N  T R A I L E R  WHICH HOLDS THREE T I M E S  AS MUCH AS A SMALLER C O L L E C T I O N  BODY AND REDUCES THE NUMBER 
OF T R I P S  T O  T H E  DUMP. ( P H S )  

8~93zQl131 E N G I N E E F  D I S C U S S E S  T F E  C I T Y  TRANSFER S T A T I O N  ( C O S T ( 0 I S P O S A L )  S A N I T A R Y - L A N D F I L L  1 

REFUSE REMCVAL JOURhAL 6 ( 1 ) ,  P. 10 (JANUARY 1 9 6 3 ) .  A D I S C U S S I O N  OF THE REFUSE TRANSFER S T A T I O N  OPERATED BY THE LOS 
BOWERMAN, F. R. 

ANGELES COUNTY S A N I T A T I O N  D I S T R I C T .  AT THE S T A T I O N ,  C O L L E C T I O N  TRUCKS DUMP T H E I R  LOADS D I R E C T L Y  I N T O  NONPACKING 
T R A I L E R S  H A V I N G  A C A P A C I T Y  O F  6C CU-YDS EACH. TWO T R A I L E R S  ARE HAULED I N  TANDEM BY EACH TRUCK TRACTOR? 22 M I L E S  TO T H E  
L A N D F I L L  S I T E .  HERE REFUSE I S  PULLEO OUT OF T H E  T R A I L E R  B O D I E S  THROUGH A CABLE PULLOFF SYSTEM. ( P H S )  

u=Qkfl@l ODORS C U R T P I L E D  A T  TRANSFER P O I N T  CLOSE TO C A P I T O L  H I  L L  ( TRANSFER-STATION S A N I T A R Y - L A N D F I L L  ODOR 
COLLECT I O N  Q U A N T I T Y  1 
ROEDER, W. F. 

REFUSE REMOVAL JOURluAL 8 ( 7 ) ,  P. 14 ( 1 5 6 5 ) .  THE LACK O F  S U I T A B L E  L A N D F I L L  S I T E S  CLOSE TO T H E  CENTER OF THE C I T Y  

TRANSFORTATION.  ALCNG k I T H  THE TRANSFER S T A T I O N  ARE T H E  O B J E C T I O N A B L E  ODORS ASSOCIATED W I T H  I T .  A D E S C R I P T I O N  I S  
WHERE M@ST OF THE REFUS€ I S  COLLECTED HAS PROMPTED WASHINGTON, D.C.1 TO B U I L D  REFUSE TRANSFER S T A T I O N S  T O  ECONOMIZE QN 

G I V E N  @F THE MODERN ENCLOSED TRANSFER S T A T I O N  ALONG W I T H  EQUIPMENT COSTS, WASTE PRODUCTION? WASTE TYPES.  

Q3=(13=02125 T H E  COMFACTION OF REFUSE FOR BULK TPANSPORTATION ( TP ANSFER-STATION B A L I N G  1 

6 2 N D  ANNUAL CONF OF T H E  I N S T I T U T E  O F  P U B L I C  C L E A N S I N G ?  ( J U N E  14-17, 1 9 6 0 ) .  T H I S  I S  A REVIEW OF WAYS AND MEANS OF 
REDUCING THE BULK-WEIGklT R A T I O  OF THAT P O R T I O N  OF M U N I C I P A L  R E F U S E  WHICH WOULD, AFTER REMOVING S A L E A B L E  SALVAGE, BE 
LOADEO I N  BULK TRANSFER TO THE F I N A L  S I T E  B Y  ROAD, R A I L ,  OR WATER BARGE. SOME OF T H E  ADVANTAGES O F  COMPACTION ARE FEWER 
V E H I C L E S ,  FEWER M I L E S  DRIVEN,  LOWER MAINTENANCE COST, SMALLER V E H I C L E S ,  AND L E S S  T R A F F I C  CONGESTION. 

BROWN, G. J. 

03 04 C O L L E C T I O N  C O N T A I N E R S  
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Q3-@4-W121 TOTE BARRELS ( C O L L E C T I O N  1 
C O L T R E L L ?  W .  F. + YOUNG, K. E. 

THE A M E R I C A N  C I T Y  7 8 ( 5 ) ,  P. 117-118 (MAY 1963). WHEN MIDDLETOWN, OHIO,  E L I M I N A T E D  THE FEE FOR REFUSE C O L L E C T I O N  

T H E  U S E  O F  T O T E  BARFELS.  U S E  OF THE BARREL E L I M I N A T E S  NEED TO CARRY CAN FROM HOUSE T O  STREET AND BACK. 
THE NUMBER OF CUSTOMEGS I N C R E A S E D  6 2  PERCENT BUT IMPROVED C O L L E C T I O N  TECHNIQUES HELD CREW I N C R E A S E S  TO 2 0  PERCENT B Y  

QI?=Q&=QQ152 F L Y L E S S  F E F U S E  C O L L E C T I O N  ( RODENT I N S E C T  CAN(GARBAGE1 SACK(  PAPER)  LAW I 

THE A M E P I C A N  C I T Y  7 8 ( 1 2 1 ?  P. 8 1 - 8 2  ( 1 9 6 3 ) .  IMPROPERLY STORED HOUSEHOLD WASTES CREATE MORE THAN S I M P L Y  D I S A G R E E A B L E  
DDORS AND U N S I G H T L I N E S S .  THEY P R O V I D E  B R E E D I N G  4REAS FOR F L I E S ,  OTHER I N S E C T S ,  AND RATS. THE C I T Y  CAN DO MUCH TO 

SMITI- ,  C .  D. 

OVERCOME T H I S  PROBLEM BY P A S S I N G  A GOO0 REFUSE-STORAGE ORDINANCE AN0 ENFORCING I T .  

Q1=Q&=C.P1&2 B U L K  STCFPGE AND MECHANT ZED C O L L E C T I O N  OF COMBINED REFUSE 

P U B L I C  WORKS 95(9) 9 P. 1 3 0 - 1 3 1  (SEPTEMBER 1 9 6 4 ) .  BULK STORAGE AND M E C H A N I Z E D  C O L L E C T I O N  SYSTEMS OF REFUSE HAVE 
F E t N ,  C. F .  + H A L L ?  J. 0. + ROSENTHAL? Me + C A I N ,  J. R. + P I G S B Y ,  J. H. + FARMER, H e  

PROVED TO BE ECONOMICAL AS WELL AS P R A C T I C A L  FOR COMMERCIAL, I N D U S T R I A L  AND P U B L I C  H O U S I N G  AREAS. T h E  LARGE VOLUMES OF 
REFUSE GENERATED AT R E C P E A T I O N  PARKS? COMMUNITY EVENTS SUCH AS F A I R S ,  B A L L  GAMES, RODEOS, MAY BE HANDLED ADEQUATELY? 
HOWEVER? THERE APE SOME DISADVANTAGES SUCH AS K E E P I N G  L O A D I N G  DOORS CLOSED TO PREVENT THE B R E E D I N G  OF F L I E S .  W I T H  SOME 
EFFORT ON THE PPRT CF THE USERS AND SOME IMPROVEMENT BY THE MANUFACTURER T H E  DISADVANTAGES MAY BE OVERCOME. ( E 1 1  

QLS&=Q.QZ.PS HEAVY INGUSTRY SERVED BY B I G  CONTAINER I D E A  ( C O L L E C T I O N  ) 
REFUSE REMOVAL J(3URh'PL 5 ( 0 ) ?  P. 1 2  ( J U N E  1 9 6 2 ) .  D E S C R I B E S  T H E  DEVELOPMENT AND EXPANSION O F  A COMMERCIAL REFUSE 
H A U L I N G  F I R M  I N  CHICAGO? I L L .  E S T A B L I S H E D  I N  1914, T H I S  COMPANY NOW U S E S  THE LARGE, DETACHABLE C O N T A I N E R  SYSTEM T O  
SERVE I N D U S T R I A L  ACCOUNTS W I T H I N  A 3 Q - M I L E  R A D I U S  O F  T H E  C I T Y .  T H E  F I R M ' S  CUSTOMERS HAVE FOUND MANY ADVANTAGES TO THE 
SYSTEM, I N C L U D I L G  A F E D U C T I O N  I N  REFUSE C O L L E C T I O N  COSTS AND I N  I N T E R N A L  H A N D L I N G  OF WASTE. THIRTY-TWO CONTAINERS OF 
1 5 -  AND 2 0 - C U B I C -  YPRD C A P A C I T I E S  AND THREE H O I S T S  ARE B E I N G  EMPLOYED A T  THE PRESENT B Y  THE REFUSE H A U L I h G  COMPANY. 
W I T H  T H I S  EQUIPMENT AN AVERAGE OF 4Cr) TONS OF REFUSE ARE P I C K E D  U P  D A I L Y .  ( P H S )  

'7 
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n=Q&=QQab CONTAINERS AND P L A N N I N G  A I D  DELAWARE CONTRACTOR ( C O L L E C T I O N  1 
PEFUSE REMOVAL JOURNAL 5 ( 8 ) ,  P. 6 (AUGUST 1 9 6 2 ) .  I N S T A L L A T I O N  OF THE C O N T A I N E R I Z E D  SYSTEM AND CAREFUL C O L L E C T I O N  

APPEARANCE OF A MODERN GARDEN APARTMENT B U I L D I N G  WHICH T H E  CONTRACTOR SERVES H A S  BEEN GREATLY IMPROVED B Y  THE 

A T T R A C T I V E  REFUSE CONTAINERS.  T H E  CONTRACTOR ALSO S E R V I C E S  AN A D D I T I O N A L  T H I R T Y  1- AND 2 - C U B I C - Y A R D  CONTAINERS AT 

ROUTE P L A N N I N G  HAVE A I D E D  A WILMINGTON, DEL., REFUSE CONTRACTOR I N  O P E R A T I N G  AN E F F I C I E N T  AND S A N I T A R Y  BUSINESS.  THE 

REPLACEMENT OF 254 U N S I G H T L Y  GARBAGE CANS WHICH HAD BEEN SCATTERED ABOUT THE APARTMENT GROUNDS, W I T H  50 R E L A T I V E L Y  

V A R I O U S  OTHER ACCOUKTS. THROUGH CAREFUL PLANNING,  THE CONTRACTOR IS A B L E  TO MAKE P I C K U P S  A T  T H E  P R E C I S E  T I M E  MOST 
C O N T A I N E R S  HAVE T H E I R  MAXIMUM LOADS AND I S  A B L E  TO MAKE THE L A S T  P I C K U P  ONLY M I N U T E S  AWAY FROM T H E  C I S P O S A L  AREA. ( P H S )  

Q394=pS462 URGE E M P L C Y I N G  OF P L A S T I C  B I N S  AND CONTINUOUS-LOADING V E H I C L E S  ( C O L L E C T I O N  SACKS(  PAPER)  1 

P U B L I C  H E A L T H  E N G I N E E R I N G  SUGGESTS THAT MAKING LOCAL A U T H O R I T I E S  P E S P O N S I B L E  FOR P R O V I D I N G  S T A N D A R D I Z E D  P L A S T I C  ' B I N S  

SACKS FOR COLLECT I O N  REDUCE COLLECT I O N  COSTS ABOUT 2 @  PERCENT. 

S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 2 ) ,  P. 47 (FEBRUARY 1 9 6 8 ) .  A REPORT PREPARED BY THE LONDON, ENGLANG CEPARTMENT OF 

WOULD R E S U L T  I N  I N C R E A S E D  C O L L E C T I O N  E F F I C I E N C Y .  THE USE OF CONTINUOUS V E H I C L E S  ALSO I N C R E A S E S  E F F I C I E N C Y  D I S P O S A B L E  

Ql=Q&QQIQl L E V I T T O W N  GPRBAGE CANS SMELL L I K E  A L I L Y  " ( ODOR(CAN)  1 
T H E  AMERICAN C I T Y  7 4 ( 2 ) ,  P. 89 (FEBRUARY 1 9 5 9 ) .  D U R I N G  A MONTH-LONG TEST,  HOMEOWNERS I N  LEVITTOWN,  NEW YORK, WERE 
SO E N T H U S I A S T I C  OVER FLORAL-SCENTED,  S A N I T I Z I N G  SPRAY THAT T H E  E N T I R E  F L E E T  OF C O L L E C T I O N  TRUCKS W I L L  BE S O  E Q U I P P E D  BY 
THE S P R I N G  O F  1460. E S T I M A T E D  COST OF I N S T A L L A T I C N  OF S P R A Y I N G  EQUIPMENT-  $50-1CO PER YEAR, Y E A R L Y  COST O F  CHEMICALS-  
$1,000. ( P H S )  

Q399ft=a;Uo2Q P L A S T I C  BARRELS SAVE MONEY ON P E F U S E  C O L L E C T I O N  ( ECONOMICS I 
P U B L I C  WORKS 9 2 ( 5 ) ,  P. 1 8 6  (MAY 1969). THE CONVERSION FROM T H E  CONVENTIONAL SET-OUT AND SET-BACK REFUSE C O L L E C T I O N  
SYSTEM TO A P L A S T I C  BARREL SYSTEM HAS SAVED T H E  NEW ROCHELLE, NEW YORK, S A N I T A T I O N  DEPARTMENT $ 5 0 , 0 0 0  I N  LABOR COSTS 
ANNUALLY. THE BPRRELS H A V E  55-GALLON C A P A C I T I E S  AND WEIGH ONLY 7 POUNDS. ( P H S )  

Q H f t r u 1 4 6  CO FuT A I N  ER I Z A T  I C N 
SHAYNE, P. E .  

PROC OF T H E  N A T I G N A L  CONF ON S O L I D  WASTE RESEARCH, AM P U B L I C  WORKS ASSOC, CHICAGO,  I L L I N O I S ,  P. 8 0 - 8 4  (DECEMBER 
1 9 6 3 )  e THE NUMBER ONE PRCBLEM I N  T H E  CONTAINER INDUSTRY TODAY I S  C L E A N I N G  THE CONTAINERS.  A C T U A L L Y  LOCAL H E A L T H  
DEPARTMENT A U T H O R I T I E S  HOLD THE CUSTOMER R E S P O N S I B L E  FOR K E E P I N G  THE T R A S H  CONTAINERS ON H I S  P R E M I S E S  I N  A S A N I T A R Y  
C O N D I T I O N ,  BUT T H E  CUSTOMER DEMANDS T H I S  S E R V I C E  O F  H I S  TRASH REMOVAL CONTRACTOR. BECAUSE O F  T H E  MAhPOWER AND T I M E  I T  
TAKES, C L E A N I N G  C O N T A I N E P S  R A I S E S  T H E  COST. C O L L E C T I O N  TRUCKS, BECAUSE THEY REPRESENT SUCH A B I G  I N V E S T M E N T ,  HAVE TO 
T A K E  I N  ABOUT 63C.OC P N  HDUR ( P R O D U C T I V E  T I M E ) ,  OR 5 0  CENTS A MINUTE.  I T  T A K E S  ABOUT 5 M I N U T E S  T O  CLEAN THE 
CONTAINER.  THAT COSTS $2.50. 

Q3-04-Pl192 GOOD REFUSE C O N T A I N E R S  COME F I R S T  ( VECTOR PEST 1 
RAWKAP, D. F. 

THE A M E R I C A N  C I T Y  7 3 ( 5 ) ,  P. 174 (MAY 1 0 5 8 ) .  CONTROL OF I N S E C T S  AND RODENTS THROUGH IMPROVED S A N I T A T I O N  P R A C T I C E S ,  
BEFORE ACUTE C O N D I T I O h S  A R I S E  AND WITHOUT THE I M P O S I T I O N  OF T A X  INCREASES,  I S  THE COOPERATIVE GOAL OF T H E  HAMMOND, 
I N D I A N A  H E A L T H  DEPAFTMENT, T H E  U. S .  P U B L I C  H E A L T H  SERVICE,  AND T H E  I N D I A N A  S T A T E  BOARD O F  HEALTH.  T H E  F I R S T  S T E P  I N  
THE PROGRAM WAS A 'I GAkBAGE CAN S E L L I N G  CAMPAIGN 'I. A LONG-RANGE VECTOR CONTROL P L A N  HAS ALSO BEEN DEVELOPED. ( U C )  

m-Q$-0176Q COLLECT ION O F  I N D U S T R I A L  WASTE A T  GREENOCK ( C O L L E C T I O N  C O N T A I N E R S  1 
P U B L I C  C L E A N S I N G  5 8 ( 6 )  P. 2 6 5 - 2 6 6  ( 1 9 6 8 ) .  T H E  BURGH OF GREENOCK EMBARKED UPON A PROGRAM WHEREBY I T  WOULD F U R N I S H  

O F F I C I A L S  AN OUTLAY OF 16,000 POUNDS FOR 4 2  C O N T A I N E R S  AND 3,COO POUNDS FOR O P E R A T I N G  EXPENSE THEY WERE I N  B U S I N E S S .  A 
CLOSED CONTAINERS TO I N D U S T R I A L I S T S  I N  WHICH TO D I S P O S E  T H E I R  WASTES. AFTER MUCH EFFORT ON T H E  P A R T  O F  T H E  C L E A N I N G  

CHARGE WAS EVENTUALLY S E T  UP TO DEFRAY THE COST OF T H E  O P E R A T I O N  AND TO PAY FOR THE CONTAINER.  THE O P E R A T I O N  H A S  
PROVEN T O  @ E  VERY POPULAR W I T H  INDUSTRY.  THE NUMBER OF U N I T S  I N  USE HAS I N C R E A S E D  FROM 4 2  TO 70 I N  ONLY S I X  MONTHS. 

Q39kU311 FLY-RODENT-DOG PROOF GARBPGE CONTAINER 

J ENVIRONMENTAL H E A L T H  2 6 ( 5 ) ,  P. 3 2 1 - 3 2 3  (MARCH-APRIL  1 9 6 4 ) .  ALTHOUGH THE APPARATUS D E S C R I B E D  I S  AN E X P E R I M E N T A L  
CROSS, Me H a  

YODEL, I T  I S  B E L I E V E D  TO OFFER AN I N E X P E N S I V E  METHOD OF I N C O R P O R A T I N G  T H E  55-GAL O I L  DRUM I N T O  AN ACCEPTABLE C O N T A I N E R  
OF GARBAGE AND REFUSE. T H I S  APPARATUS WAS D E S I G N E D  FOR USE I N  MIGRANT FARM LABOR CAMPS, BUT I T  I S  HOPED T h A T  I T S  

S I M I L A R  D E V I C E  PATHER THAN R E M A I N  UNCOVERED. ( P H E A )  
USEFULNESS W I L L  NOT BE S O  L I M I T E D .  L I T T E R  BARRELS AND GAPBAGE RECEPTACLES ALONG OUR HIGHWAYS M I G H T  ALSO USE T H I S  OR A 

QkQ4=QU!ll BULK STOPAGE AND MECI-ANIZED C O L L E C T I O N  OF COMBINED REFUSE ( C O S T ( C O L L E C T I 0 N )  1 

P U B L I C  H E A L T H  REP@RT 79, P. 413-416 (MAY 1 9 6 4 ) .  SYSTEMS FOR BULK STORAGE AND MECHANIZED C O L L E C T I O N  OF REFUSE H A V E  
FEHN, C .  F. + H A L L ,  J. 0. + ROSENTHAL, M. + C A I N ,  J. R. + R I G S B Y ,  J.  H. + FARMER, H -  

PROVED E F F E C T I V E  AND ECONOMICAL FOR U S E  I N  COMMERCIAL, I N D U S T R I A L ,  AND P U B L I C  H O U S I N G  AREAS. THEY ALSO HAVE 
A P P L I C A T I O N  FOR E L I M I N A T I O N  OF ACCUMULATIONS OF B U L K  REFUSE AT PARKS, ROADSIDE R E S T  STOPS, AND OTHER R E C R E A T I O N A L  
S I T E S .  W I T H  C C N T I N U E D  I MPR(3VEMEhT ANC M O D I F I C A T I O N ,  T H E S E  SYSTEMS MAY HAVE EVEN WIDER A P P L I C A T I O N  I N C L U D I N G  S E R V I C E  
FOR R E S I D E N T I A L  AREAS. I T  I S ,  THEREFORE, RECOMMENDED T H A T  MANUFACTURERS CONSIDER THE FOLLOWING IMPROVEMENTS- ( 1) 
P R O V I S I O N  OF S I D E - L O A D I N G  COORS O F  HEAVY-GAUGE METAL ON A L L  BULK-STORAGE CONTAINERS,  ( 2  I DEVELOPMENT GF S E L F  C L O S I N G  
D E V I C E S  FOR C O N T A I N E R  DOORS, (3) M O D I F I C A T I O N  OF DOOR D E S I G N  TO MAKE C O N T A I N E R S  I N S E C T  AND RODENT PROOF, ( 4 )  
DEVELOPMENT O F  A P R A C T I C A L  MECHANICAL METHOD OF C L E A N I N G  B U L K  C O N T A I N E R S  AT THE STORAGE P O I N T ,  ( 5 )  LOWERING OF T H E  
N O I S E  L E V E L  CAUSED BY T H E  EMPTYING PROCESS, AND ( 6 )  P R O V I S I O N  OF A MEANS TO S E R V I C E  B U L K  C O N T A I N E R S  PLACED I N  C O N F I N E C  
AREAS. ( P H E A )  

!&3&zUMB WE ARE T R Y I N G  A K I N G - S I Z E D  TRUCK ( COLLECTION-EQUIPMENT 1 
GRAYDON, S. W .  

T H E  AMERICAN C I T Y  7 1 ( 2 ) ,  P. 1 2 5  (FEBRUARY 1 9 5 6 ) .  ATLANTA,  GEORGIA REPORTS ON THE USE OF LARGE PORTABLE CONTAINERS 
I N  C O N J U N C T I O N  W I T H  A S P E C I A L L Y  D E S I G N E D  3 2  CU-YD COMPACTOR T Y P E  S E M I - T R A I L E R  FOR REDUCING THE COST OF H A U L  TO THE 
D I S P O S A L  AREA. ( P H S )  

UrZT4-01413 OAKLAND PARKS USE CARDBOARD TRASH CONTAINERS 

L I G H T  WEIGHT COLORFUL CARDBOARD TRASH CONTAINERS.  THE C O N T A I N E R S  ARE PLACED I N  A METAL FRAME. THEY ARE U S U A L L Y  I N  U S E  
THREE OR FOUR WEEKS BEFORE REQULRING REPLACEMENT. (PHS 1 

T H E  AMERICAN C I T Y  7 1 ( 5 ) ,  P. 2 7  (MAY 1 9 5 6 1 .  A B R I E F  REPORT ON T H E  OAKLAND, C A L I F O R N I A ,  PARK DEPARTMENT'S USE OF 

QkQ.kQ.L&LI B I G  CONTAINERS,  BETTER C O L L E C T I O N  

T H E  AMERICAN C I T Y  7 1 ( 5 ) ,  P. 114 (MAY 1 9 5 6 ) .  AN ACCOUNT OF AUGUSTA, GEORGIA 'S PROGRAM TO M O D E R N I Z E  T H E I R  REFUSE 
C @ L L E C T I O N  AND D I S P C S A L  METHODS START I N G  I N  1 9 5 3 ,  THE S A N I T A R Y  L A N D F I L L  METHOD WAS I N S T I T U T E D  AND COMPACTOR-TYPE 
C O L L E C T I O N  V E H I C L E S  WERE O B T A I N E D .  LPRGE PORTABLE-TYPE CONTAINERS WERE FOUND E S P E C I A L L Y  USEFUL I N  COMMERCIAL AREAS. 
(PHS 1 

QkQ&=oL565 TWC F I R M S  MARKET CONTAINERS ( C O L L E C T I C N ( C O N T A 1 N E R )  
REFUSE REMOVAL JOURNAL 1 ( 3 ) ,  P. 1 2  (MARCH 1 9 5 8 ) .  TWO NEW DETACHABLE REFUSE CONTAINER SYSTEMS FOR U S E  W I T H  PACKER 
TRUCKS. BOTH FEATURE T A I L G A T E  LOADING.  

BARNES, W. P. 
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SQ-04-Qlsa3. C O N T A I N E R  SYSTEM SOLVES DOUGLAS P L A N T ' S  PROBLEM ( C O L L E C T I O N ( C O N T A 1 N E R )  1 
REFUSE REMCVAL JOURNAL 1 ( 0 ) ,  P. 2 6  ( J U N E  1 9 5 8 ) .  M O B I L E  ATTACHABLE C O N T A I N E R S  AND PACKER TRUCKS P R O V I D E  LOW- COST, 
C O M B U S T I B L E  REFUSE REMOVAL S E R V I C E  I N  A I R C P A F T  FACTORY I N  SANTA MONICA, C A L I F O R N I A .  FURTHER S A V I N G S  WERE MADE BY 
C O N V E R T I N G  TRUCK E N G I N E  FROM G A S O L I N E  TO PROPANE AND U S I N G  A 5-HORSEPOWER E L E C T R I C  MOTOR WHENEVER P O S S I B L E  I N  P L A C E  O F  
THE POWER T A K E C F F  MECHANISM T O  LOAD THE TRUXK.,  ( P H S )  

111-04-QL.599 VEPY LARGE C O N T A I N E R S  ARE D E F I N I T E  NEW TREND ( C O L L E C T I D N ( C O N T A I N E R 1  1 
REFUSE REMOVAL JOURNAL 1 ( 8 ) ,  P. 2 4  (AUGUST 1 9 5 8 ) .  THE O P E R A T I O N  OF A COMMERCIAL SYSTEM U S I N G  CCNTAINERS W I T H  A 
C A P A C I T Y  CF UP TO 4 C  CU-YDS I S  DESCRIBED.  ( P H S )  

07-04-m14Ca G A L V A N I Z E D  WARE C O U N C I L  BOOSTS R I G H T  CONTAINERS 
REFUSE REMOVAL JOURNAL 1(10) ,  P. 8 (OCTOBER 1 9 5 8 ) .  HOW T H I S  MANUFACTURER TRADE A S S O C I A T I O N  WORKS W I T H  GOVERNMENTAL 
O F F I C I A L S  AND P R I V A T E  CONTRACTORS TO PROMOTE THE U S E  OF G A L V A N I Z E C  S T E E L  REFUSE CONTAINERS W I T H  C L O S E - F I T T I N G  COVERS. 
( P H S )  

Q3=Qku(u611 N E k  L I N E ' S  E N G I N E E R I h G  DEVELOPED I N  PAST YEAR ( H A U L I N G  I 
REFUSE REMOVAL JOURNAL 1(10) ,  P. 13 (OCTOBER 1 9 5 8 ) .  A COMMERCIAL SYSTEM OF M A T E R I A L S  H A N D L I N G  I S  REVIEWED. 
DETACHABLE CONTAINEFS,  I N  C A P A C I T I E S  TO 40 CU-YDS AND 3 0 , 0 0 0  POUND N E T  PAYLOADS, ARE LOADED ONTO THE TPUCK AND UNLOADED 
A U T O M A T I C A L L Y  ( P H S )  

07-04-p1612 I N V E N T I V E N E S S  WINS FOR KANSAS C I T Y  CONTRACTOR ( C O L L E C T I D N ( C C M M E R C 1 A L )  1 
REFUSE REMOVAL JOURNAL 1 ( 1 1 ) ,  P. 7 (NOVEMBER 1 9 5 8 ) .  AN E N T E R P R I S I N G  P R I V A T E  CONTRACTOR M O C I F I E S  DETACHABLE 
C O N T A I N E R  SYSTEM T O  S E R V E  T H E  S P E C I A L  NEEDS O F  LARGE I N D U S T R I E S .  ( P H S I  

Q3=QPft=Q1621 REFUSE HOPPER D E S I G N E D  FOR DOCK-LEVEL DUMPING ( C O L L E C T I O N  ) 
REFUSE REMOVAL JOURNAL 1 ( ? 2 ) ,  P.  14 (DECEMBER 1 9 5 8 ) .  A NEW G R A V I T Y  'DUMP REFUSE C O N T A I N E R  HAS BEEN INTRODUCED TO 
SOLVE DOCK-LEVEL REFUSE H A N C L I N G  PROBLEMS WHERE OTHER ATTACHABLE CONTAINERS CANNOT BE E F F E C T I V E L Y  USED. ( P H S )  

93-04-a_16= THE E V O L U T I O N  OF A NEW REFUSE C O L L E C T I O N  HELPER ( C D L L E C T I O N ( C O N T A I N E R 1  1 

TO PRODUCE A USEFUL NEW C O L L E C T I O N  CONTAINER.  THE C O N T A I N E R  S I M P L I F I E S  BACKYARD COLLECTIONS BY R E D U C I N G  NUMBER OF 
REFUSE REMCVAL JOURhAL 2 (8  1 ,  P. 10 (AUGUST 1 9 5 9 )  THE T R I A L  AND ERROR METHOD ENABLED A LONG I S L A N C  CHEMICAL F I R M  

T R I P S  TO TRUCK THROUGH GREATLY LESSENED WEIGHT AND INCREASED C A P A C I T Y .  ( P H S )  

Q3-04-Q1&2 CONTAINER SYSTEM H E L P S  OAK PARK BETTER S E R V I C E  ( C D L L E C T I O N ( C D N T A 1 N E R )  
REFUSE REMOVAL JOURNAL 2 ( 8 ) ,  P. 1 2  (AUGUST 1 0 5 9 ) .  THF C I T Y  O F  OAK PARK, M I C H I G A N ,  H A S  I N C R E A S E D  REFUSE C O L L E C T I O N  
FREQUENCY AND PEDUCFD COST THROUGH T H E  USE OF LEACH ATTACHABLE CONTAINERS.  A L A R G E  R E D U C T I O N  I N  NECESSARY MAN-HOURS 
HAS ALSO OCCURRED. ( P H S )  

QlS!t=Q1415 CONTAINERS BETTER C A R 0 9  M I C H I G A N ,  B U S I N E S S  CENTER ( C O L L E C T I O N ( C O N T A 1 N E R )  1 
REFUSE REMOVAL JOURNAL 2 ( 1 0 ) ,  P.  1 4  (OCTOBER 1 0 5 9 ) .  CARD, M I C H I G A N ,  HAS RECENTLY D I S C A R D E D  E I G H T  BACK-ALLEY 
I N C I N E R A T O R S  FCR CONTAINER SYSTEM. A GREAT IMPROVEMENT I N  APPEARANCE, MORE ECONOMICAL O P E R A T I  ON, AND REMOVAL OF 
S E R I O U S  F I R E  HAZARD HAVE RESULTED. ( P H S I  

Q3-04-Q.Lhm P R I V A T E  HAULER T E S T S  COMPANY'S NEW PRODUCT ( C O L L E C T I O N ( C D N T A 1 N E R )  1 
REFUSE REMOVAL JOURNAL 2 ( 9 )  9 P. 1 8  (SEPTEMBER 1 9 5 9 ) .  A NEW 3-YARD H Y D R A U L I C  CONTAINER HAS BEEN F I E L D  TESTED FOR 
SEVERAL MONTHS AND I S  NOW READY FOR THE MARKET. S P E C I F I C S  OF T H I S  PRODUCT ARE DISCUSSED.  ( P H S )  

p3APft1pLIll T E X A S  CGhTRACTOR LAUDS USE OF CONTAINER SYSTEM ( C O L L E C T I O N  1 
REFUSE REMOVAL JOURNAL 3 ( 5 1 ,  P. 14 (MAY 1 9 6 0 ) .  A FT. WORTH, TEXAS, CONTRACTOR F I N D S  THAT C O N T A I N E R I Z E D  REFUSE 
STORAGE AND C O L L E C T I O N  IS CLEANER, MORE E F F I C I E N T ,  AND MORE ACCEPTABLE THAN ANY OTHER SYSTEM. ( P H S )  

Ql-9&%11&B SAFE AND S A N I T A R Y  HOME REFUSE STORAGE ( CONTAINER H E A L T H  SAFETY BULKY-WASTE 1 
REFUSE REMCVAL JOURhAL 6 ( 5 1 ,  P. 18 (MAY 1 9 6 3 1 .  D I S C U S S E S  S I X  STEPS TO F O L L D k  I N  H A N D L I N G  REFUSE TO ENSURE 
A T T P A C T I V E  AND S A N I T A R Y  C O N D I T I O N S  - (1) P R O V I D I N G  AND U S I N G  PROPER CONTAINERS ( 2 )  M A I N T A I N I N G  THE C O N T A I N E R S  I N  A 
S A N I T A R Y  C O N D I T I O N  (3) T I M E  ( 4 )  D R A I N I N G  AND WRAPPING GARBAGE AND B U N D L I N G  BULKY REFUSE ( 5 1  WHERE REQUIRED,  S E P A R A T I N G  
GARBAGE, ASHES, AND P U B B I S H ,  PND ( 6 )  REMOVING ANY T R A S H  FROM YARD, BASEMENT, OR A T T I C  EACH WEEK AND S E T T I N G  I T  OUT FOR 
C O L L E C T I O N .  PLSO, B K I E F L Y  D E F I N E S  GARBAGE, ASHES, AND R U B B I S H .  ( P H S )  

Q k Q k Q l z I Z  M I D L A N D ,  T E X A S  F I N D S  CONTAINERS I N V A L U A B L E  ( CONTAINER 1 
REFUSE REMOVAL JCURNAL 6 ( 3 ) ,  P. 6 (MARCH 1963). T H E  C I T Y  OF M I D L A N D ,  TEX., RECENTLY I N C R E A S E D  I T S  REFUSE 
C O L L E C T I O N  S E R V I C E  AND S I M U L T A N E O U S L Y  REDUCED I T S  S A N I T A T I O N  LABOR FORCE BY 12 A N 0  E X P E N D I T U R E S  BY $ 5 5 , 0 0 0 .  TNO 
REASONS WERE C I T E D  FOR T H I S ,  THE I N S T A L L A T I O N  OF T H E  CONTAINER SYSTEM FOR COMMERCIAL REFUSE C O L L E C T I O N S ,  AND H E L P  
R E C E I V E D  FROM THE C I T I Z E N S  OF MIDLAND.  THE A R T I C L E  D E S C R I B E S  THE CONTAINER SYSTEM AND D I S C U S S E S  SOME GENERAL ASPECTS 
OF REFUSE C O L L E C T l O h  I N  T H E  C I T Y .  ( P H S )  

03-04-a1198 LARGER C O N T A I N E R S  ALLOW MORE STOPS W I T H  SMALLER CREWS ( C D L L E C T I D N ( C D N T A 1 N E R S  1 1 

THE F I R M  H A S  FOUlvD THAT THE USE OF A CONTAINER SYSTEM FOR COMMERCIAL P I C K U P S  S U B S T A N T I A L L Y  DECREASES TRUCK WEAR AND 
TEAR AND RECUCES LAbCR AND G A S O L I N E  COSTS. ( P H S )  

Q3-04-Q18= C A L I F O R h I A  C I T Y  MAKES WAR ON I L L E G A L  RECEPTACLES ( LAW C O L L E C T I O N (  C O N T A I N E R )  1 

REFUSE REMCVAL JOURNAL 6 ( 7 ) ,  P. 10 ( J U L Y  1 9 6 3 ) .  D E S C R I B E S  A REFUSE H A U L I N G  B U S I N E S S  I N  THE BOSTCN, KASS., AREA. 

REFUSE REMOVAL JOURNAL 8 ( 4 ) ,  P. 30 ( 1 9 6 5 ) .  I L L E G A L  REFUSE RECEPTACLES ARE CCNDEMNED ON S I G H T  I h  MERCEO, 
C A L I F O R N I A ,  AND THE OWNERS ARE G I V E N  U N T I L  T H E  NEXT C O L L E C T I O N  DAY TO REMEDY THE S I T U A T I O N .  A RED TAG AND DDDF KNOB 
WARNING I S  USED TO N O T I F Y  THE OWNER OF THE TYPE OF V I O L A T I O N  OF T H E  C I T Y  CODE, P E R T A I N I N G  TO REFUSE RECEPTACLES HE I S  
I N  V I O L A T I O N  OF. I F  T H E  V I O L A T I O N  I S  NOT CORRECTED I N  THE S P E C I F I E D  T I M E ,  T H E , C O L L E C T I C N  CREW P I C K S  UP THE F A U L T Y  CAN 
DP C A N S  AND REMCVES THEM FRCM T H E  PPEMISES.  

22=rlPft=Q1p4z SOUTHERN C I T Y  TURNS TO CONTAINERS FOR S A V I N G S  ( COLLECTION-EQUIPMENT 1 
REFUSE REMOVAL J U U P h A L  9 ( 1 )  7 P. 22 (JANUARY 1 9 6 6 1  CONTAINER I Z A T I O N  HAS MADE AN ENORMOUS D I F F E R E N C E  I N  
SPARTANBURG, S. C. FOR B O T H  R E S I D E N T I A L  AND I N D U S T R I A L  C O L L E C T I O N  AND D I S P O S A L .  T H E  C I T Y  OF 4 6 , 0 0 0  P O P U L A T I O N  HAS 
IMPROVED T H E  P I C K  U P  S E R V I C E  AND AT T H E  SAME T I M E  R E A L I Z E  S A V I N G S  I N  MONEY, T I M E ,  AND LABOR. 

D3-04-QJ,931 I R I S H  C A P I T A L  GET C C N T A I N E R S  ( C O L L E C T I O N  
REFUSE REMCVAL JGURLAL 8 ( 1 1 1 9  P a  2 6  (NOVEMBER 1 9 6 5 ) .  I N  D U B L I N  BAY,  I R E L A N D  DEMPSTER DUMPSTER CCNTAINERS ARE U S E 0  
TO C O L L E C T  AND D I S P G S E  O F  R E S I D E N T I A L  AS WELL AS I N D U S T R I A L  REFUSE. SEVERAL ACRES OF L A N D  H A V E  B E E N  B U I L T  UP B Y  
DUMPING REFUSE I N  T H E  WATERS OF D U B L I N  BAY. PARKS,  SCHOOLS, PLAYGROUNDS, AND F A C T O R I E S  NOW STAND WHERE THERE WAS ONCE 
ONLY WATER AND SAND. 

m=Q9=p2Q21 DEVELOPMENTS I N  C O N T A I N E R  SYSTEMS ( C O L L E C T I O N  1 
BONSER, J. R e  

7 1 S T  ANNUAL CCNF OF THE I N S T I T U T E  OF P U B L I C  CLEANSING,  HARROGATE, ( J U N E  17-20? 1969). AS T H E  T Y P E S  OF R E S I D E N T I A L  
AND I N D U S T R I A L  REFUSE CHANGE THERE I S  A NEED FOR THE C L E A N S I N G  AND TRANSPORT DEPARTMENTS TO LOOK AT NEWER AND MORE 
ECONOMICAL MEANS OF C O L L E C T I N G  THE REFUSE. A REVIEW OF T H E  MANY TYPES OF C O N T A I N E R S  THAT ARE ON THE MARKET AND T H E I R  
A D A P T A B I L I T Y  T C  C E R T A I N  T Y P E S  O F  REFUSE C O L L E C T I O N  ARE GIVEN.  
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Q&Q4:uJ33! C L E A N L I N E S S  ANC QUIETNESS I N  T H E  STORAGE AND C O L L E C T I O N  O F  REFUSE 

T H E  P U B L I C  WORKS AND M U N I C I P A L  S E R V I C E S  CONGRESS? (NOVEMBER 1 6 9  1962) .  THE C L E A N L I N E S S  AND N O I S E  L E V E L S  A S S O C I A T E D  
MCCARTHY? F. L. 

W I T H  PRESENT C O L L E C T I O N  METHODS ARE REVIEWED. 

Q3%4=Q2164 SUBURBAN TOWN C O N T A I N E R I Z E S  H I G H  VOLUME STOPS 
REFUSE REMOVAL JOURNAL 9 ( 2 ) ,  Pa 179 4 6  (FEBRUARY 1966).  R O C K V I L L E  CENTRE NEW-YORK'S P U B L I C  WORKS DEPARTMENT I S  
R E S P O N S I B L E  FOR C O L L E C T I N G  THE R E S I D E N T I A L ?  SCHOOLS 7 H O S P I T A L S ,  AND SOME OF T H E  COMMERCIAL R E F U S E ?  W H I L E  SOME 
COMMERCIAL AND A L L  I N D U S T R I A L  REFUSE I S  HANDLED B Y  P R I V A T E  CONTRACTORS. OVER 5 0  1-1/2-YD C O N T A I N E R S  ARE I N  U S E  AT H I G H  
D E N S I T Y ,  H I G H  VCLUME STOPS WHC PAY $ 8 / T O N  FOR COMMERCIAL D I S P O S A L .  R O C K V I L L E  CENTRE'S I N C I N E R A T O R  I S  NC LONGER I N  
S E R V I C E  SO THEY HAUL T H E I R  REFUSE TC! HEMPSTEAD? LONG I S L A N D ' S  I N C I N E R A T O R  WHERE THEY PAY $4.25 /TON FOR I N C I N E R A T I O N .  
HEMPSTEAC'S I N C I N E R A T O R  USES T H E  HEAT T O  D E S A L T  SEA-WATER FOR WASHING THE F L Y  ASH AND T H E  STEAM TO GENERATE I T S  OWN 
E L E C T R I C  1 T Y  

03 05 COMPACTION (STATIONARY) 

Q 3 - n 5 - 0 Q 1 1 4  PACKAGED WASTE ( Q U A N T I T Y  HEAT-RECOVERY UNDERGRDUND(TRACK-SYSTEM) DEVA-SYSTEM 1 
COMPRESSED A I P  MAG 71(7) t P. 21-23 ( J U L Y  1 9 6 6 ) .  I T  I S  SHOWN HOW COMPRESSION I S  ONE S O L U T I O N  TO H A N D L I N G  S O L I D  

OF SWEDEN. B A S I C  P R I N C I P L E  OF SYSTEM I S  THAT I T  WORKS ON S I T E .  A I R  CONTROLLED AND OPERATED A U T O M A T I C  AND 
WASTES AT ALL-PNEUMATIC DEVA REFUSE COMPRESSION SYSTEM DEVELOPED BY H Y D R A U L I C  E N G I N E E R I N G  CO. OF ENGLAND AND J A R T I  AB 

S E M I A U T O M A T I C  MACHINES USED ARE CESCRIBED.  ( E I )  

Q 1 Z p 5 - 0 0 4 9 &  S T A T I O N A R Y  PACKER A I D S  M I C H I G A N  P L A N T  D I S P O S A L  ( COMPACTION 1 
REFUSE REMOVAL JOURNAL 5 ( 1 @ )  7 P. 1 2  (OCTOBER 1 9 6 2 1 .  GREAT S A V I N G S  I N  REFUSE H A N D L I N G  C O S T S  H A V E  B E E N  R E A L I Z E D  AT A 
P L A N T  I N  JACKSON? M I C H I G A N ,  THROUGH THE I N S T A L L A T I O N  OF A NEW AND REVOLUTIONARY REFUSE COMPACTOR. THE COMPACTING 
SYSTEM C O N S I S T S  C F  A S T A T I C N A R Y  COMPACTOR WHICH DEVELOPS 4 5  TONS OF PRESSURE? AN ENCLOSED C O N T A I N E R ?  AND A NUMBER O F  
T I L T  CARTS WHICH ARE P L A C E D  AT P O I N T S  OF REFUSE ACCUMULATION. A L L  REFUSE DUMPED I N T O  THE COMPACTOR HOPPER FROM T I L T  
CARTS OR OTHER REFUSE STORAGE C O N T A I N E R S  I S  A U T O M A T I C A L L Y  CRUSHED AND COMPACTED I N T O  THE LARGE CARRY-AWAY, R O L L O F F  
CONTAINER.  T R I P S  T C  T H E  DUMP HAVE THUS BEEN REDUCED FROM TWO AND THREE T I M E S  EACH DAY TO ONCE EVERY 4 DAYS. ( P H S )  

OkQ5==441! M E E T I N G  THE CHALLENGE OF S T A T I O N A R Y  COMPACTION 

S O L I D  WASTES MANAGEMENTIRRJ 1 1 ( 8 ) ,  P. 5 7  7, 8 1  2 6  (AUGUST 1 9 6 8 ) .  A R T I C L E  D I S C U S S E S  ADVANTAGES OF S T A T I O N A R Y  
COMPACTION D E V I C E S  TC T H E  REFUSE HAULER. USE OF THESE U N I T S  REDUCES T H E  NUMBER CF T R I P S  R E Q U I R E D  T O  S E R V I C E  I N D I V I D U A L  

EVALUATED . 
Z k Q l k Q Q U 1  WHY NOT COMPACT YOUR I N D U S T R I A L  WASTE ( T R A N S F E R - S T A T I O N  ECONOMICS J 

P L A N T  ENGRG 19(2), P. 1 2 0 - 1 2 2  ( F E B R U A R Y  1 9 6 5 ) .  TRANSFER S T A T I C N  COMPACTOR COMPRESSES SCRAP FROM GLASS WOOL AND 
S H I N G L E  MANUFACTURING P L A N T  AND REDUCES T R A I L E R  RUNS TO DUMP FROM 1 0 5 / W K  TO 10/WK. SCRAP DUMPING CREW HAS BEEN REDUCED 
B Y  @NE MAN S H I F T .  I N S T A L L A T I O N  PAYOUT T I M E  I S  1 . 6  YR. ( E 1 1  

P A B I N S ?  Me 

CUSTOMERS. METHCDS OF F I N A N C I N G  SUCH O P E R A T I O N S  ARE ALSO DISCUSSED.  ADVANTAGES TO BOTH THE CUSTOMER AND HAULER ARE 

S Z U K A L S k I  C J. 

Q3-05-Ql19f A U X I L I A F Y  POWER U N I T S  FOR REFUSE P A C K I N G  ( COMPACTION 1 

T H E  AMERICAN C I T Y  73151,  P. 190 (MAY 1 9 5 8 ) .  THE I N S T A L L A T I O N  OF A U X I L I A R Y  POWER U N I T S  FOR REFUSE P A C K I N G  HAS MADE 
SANTA MONICA'S REFUSE C O L L E C T I O N  SYSTEM MORE E F F I C I E N T  AND MORE P R A C T I C A L .  THE E X P E R I M E N T A T I O N  T O  SCLVE T H E  S E V E R A L  

G E N T I L L C N ,  M. 6. 

PROBLEMS WHICH PESULTED FROM P A C K I N G  MOVING TRUCKS? WHICH HAD A CONVENTIONAL H Y D R A U L I C  GEAR PUMP? I S  DESCRIBED.  ( P H S )  

QkQr=QJ.253: THE NEW EAGLE COMPRESSLOAD 3 ( COMPACTION 1 
P U B L I C  C L E A N S I N G  5 8 ( 3 )  P. 1 3 6  ( 1 9 6 8 ) .  T H E  A R T I C L E  I S  A D E S C R I P T I O N  OF A COMPRESSOR D E S I G N E D  TO MEET THE NEED OF 
L 4 P G E  VOLUMES OF REFUSE AND COMPRESS I T  I N T O  A COMPACT S I Z E ,  HAVE AN ADEQUATE PAYLOAD AND E A S I L Y  HANDLED. 

93-05-03774 P A C K I N G  C A C H I N E  EXPANDS P H I L A D E L P H I A  H A U L E R ' S  B U S I N E S S  ( STATIONARY-COMPACTION C O L L E C T I C h ( E Q U 1 P M E N T )  ) 
REFUSE REMOVAL JOURNAL 4 ( 8 ) ?  P. (AUGUST 1 9 6 1 ) .  A P H I L A D E L P H I A  CONTRACTOR I S  U S I N G  A NEW S T A T I O N A R Y  R I G  FOR 
COMPACTION I N  REFUSE CONTAINERS AT I N D U S T R I A L  F I R M S .  ONE TRUCK I N S T E A D  OF THE USUAL TWO OR T H R E E ?  CAN NOW HANDLE T H E  
SAME AMOUNT OF REFUSE, AND THE CCMPACTORS W I L L  ENABLE T H E  F I P M  TO O B T A I N  NEW B U S I N E S S  WHICH P R E V I O U S L Y  HAD APPEARED TO 
I N V O L V E  TOO MUCk EXPENSE. ( P H S  1 

Qlr115=01829 NEW C A N A D I A N  TRASH B A L I N G  P L A N  MAY S A V E  C I T Y  $100,000 YEARLY ( COMPACTION S A N I T A R Y - L A N D F I L L  C O S T I C A P I T A L )  

PFFUSE PECCVAL JOURhAL 8(4), P. 39 ( 1 9 6 5 1 .  COMPRESSING OR B A L I N G  REFUSE COULD SAVE $100~000 P YEAR AND ASSURE T H E  
C I T Y  O F  H A M I L T O N ?  C h T P P I O  THAT I T S  PRESENT DUMP AREA W I L L  L A S T  FOR 80 YEARS. T H E  REFUSE W I L L  B E  COLLECTED B Y  TRUCKS? 
TRANSPORTED TO T H E  CONPRESSOR THEN TRANSFERRED TO THE L A N D F I L L .  THE COMPRESSOR WCULD COST ABOUT $300?000 BUT S A V I N G S  I N  

1 

TRANSPORTATION AND OTHER C A P I T A L  OUTLAY WOULD BE R E A L I Z E D .  

03-05.=QlB32 MANUFACTURER CUTS WASTE COST 4 2  PEPCENT W I T H  S T A T I O N A R Y  COMPACTOR ( TRANSFER-STAT I O N  1 
REFUSE REMOVAL JOURNAL 8 ( 8 ) 1  P. 3 2  ( 1 9 6 5 ) .  T H E  OWENS-CORNING F I B E R G L A S  CORP. ' S  P L A N T  A T  SANTA-CLARA 9 C A L I F O R N I A ?  
SPENT $ 7 ? 2 7 9 / M O N T H  @P $ P 7 , 3 4 8 / Y E A R  TO HAUL AND D I S P O S E  OF I T S  REFUSE. BY P L A C I N G  I N T O  O P E R A T I O N  A TRANSFER S T A T I O N  
COMPACTOR? THE CGMPPlvY HAS REDUCED I T S  MANPOWER B Y  FOUR MEN? REDUCED THE T R I P  TO THE DUMP FRPM 1 5 / D A Y  SEVEN DAYS A WEEK 

$ 3 7 , 4 0 4  PER YEAR. 
TO 2 / D A Y  F I V E  DAYS PEP WEEK. THERE I S  A BREAKDOWN ON T H E  COST OF T H E  OPERATION.  THE 4 2  PERCENT S A V I N G  AMOUNTS TO 

QLE=Qu58 ALERT B A L T I M C R E  HAULER USES S T A T I O N A R Y  PACKER ( COMPACTION 
REFUSE REMOVAL JCURNPL 6 ( 2 ) ,  P.  2 0 7  2 6 7  3 0  ( F E B R U A R Y  1 9 6 3 ) .  A B A L T I M O R E ,  MARYLAND REFUSE CONTRACTING F I R M  HAS PUT 
I N T O  O P E R A T I O N  A NEW S T A T I C N A Q Y  PACKER REFUSE STORAGE AND H A N D L I N G  SYSTEM? A H Y D R A U L I C  COMPACTION U N I T  WHICH PUSHES T H E  
M A T E P I P L  I N T O  S P E C I P L L Y  D E S I G N E D  CONTAINERS. W I T H  THE F I R S T  I N S T A L L A T I O N ?  T H E  F I R M  WAS A B L E  T O  R E P L A C E  THREE 30 CU-YD 
CONTAINERS WITI-  T H E  NEW U N I T  P L U S  ONE C O N T A I N E R ?  PRODUCING A S A V I N G S  I N  SPACE, H A N D L I N G ,  AND TRANSPCRT O F  THE 
M A T F P I A L .  THE P P T I C L E  D E S C R I B E S  T H E  OPERATION O F  T H E  NEW COMPACTION U N I T .  ( P H S )  

3 3 - 9 5 - 0 2 u Q  PACK REFUSE I N T O  PAPER SACKS W I T H  AUTOMATIC U N I T S  ( DEVA S A C K ( P A P E R 1  COMPACTOR(STAT I O N A R Y )  1 
'EFUSE REMGVAL JOURNAL 9 ( 7 ) 7  P. 18, 33 ( J U L Y  1 9 6 6 ) .  AMONG T H E  METHODS F I N D I N G  A P P L I C A T I O N  FOR O N - S I T E  REFUSE 
H A N D L I N G  I S  T H E  DEVA REFUSE COMPACTION SYSTEM WHERE THE REFUSE MAY BE R E C E I V E D  FROM A REDUCTION SYSTEM, S T A T I O N A R Y  
PACKER,  PULPER, O R  C O N V E Y ~ R  AND COMPRESSED INTO P A P E R  S A C K S  FOR DISPOSAL. A 3.5 CU-FT REINFORCED S A C K  T H A T  C A N  S T A N C  
1.5  TONS OF PRESSUPE I S  USED. V A R I O U S  S I Z E  U N I T S  ARE A V A I L A B L E  FOP D I F F E R E N T  T Y P E S  OF OPERATIONS.  

Q1=Z..5=QZJ&Z NEW-YORK'S ANSWER TO A I R - P O L L U T I O N  PROBLEM - O N - S I T E  WASTE COMPACTION 
REFUSE REMOVAL JOURNAL 9 ( 6 ) ,  P. 12-13, 38 ( J U N E  1 ' 3 6 6 1 .  HERE ARE T H E  MAJOR P R O V I S I O N S  O F  NEW-YORK C I T Y ' S  NEW A I R  
P O L L U T I O N  L A W  A S  I T  A F F E C T S  REFUSE C O L L E C T I O N  AND D I S P O S A L  - (1) R E Q U I R E S ?  AFTER TWO YEARS? EQUIPMENT CAPABLE OF 
REDUCING REFUSE VOLUME BY 2 / 3  BY MEANS OTHER THAN B U R N I N G  - COMPACTION? P U L P I N G ,  ETC., - I N  A L L  NEW APARTMENTS OVER 
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THPEE S T O R I E S  W I T H  1 2  OR MORE F A M I L I E S .  ( 2 )  P R O H I B I T S  O N - S I T E  I N C I N E R A T O R S  AFTER TWO YEARS I N  A L L  NEW M U L T I P L E  
D W E L L I N G  B U I L D I N G S  OVER THREE S T O R I E S  AND W I T H  1 2  OR MORE F A M I L I E S .  (31  P E R M I T S  MECHANICALLY OPERATED FOOD WASTE 
G R I N D E R S  I N  A L L  D W E L L I N G S  OR M U L T I P L E  DWELLINGS ERECTED AFTER TWO YEARS-  ( 4 )  R E Q U I R E S  E X I S T I N G  O N - S I T E  I N C I N E R A T O R S  BE 
UPGRADED B Y  I N S T A L L I N G  A I R  P O L L U T I O N  CONTROL D E V I C E S .  (5) F A I L U R E  TO MEET NEW O N - S I T E  I N C I N E R A T I O N  MEASURES W I L L  MEAN 
T H E  EQUIPMENT MAY BE S E A L E D  AND THE OWNER B I L L E D  FOR THE A D D I T I O N A L  C O L L E C T I O N  VOLUME. ( 6 )  R E Q U I R E S  M U N I C I P A L  REFUSE 
I N C I N E R A T O P S  B E  UPGRADED T O  I N C L U D E  THE L A T E S T  ADVANCES I N  A I R  P O L L U T I O N  CONTROL W I T H I N  THREE YEARS. ( 7 1  P R O H I B I T S  
OPEN B U R N I N G  O F  REFUSE OR SCRAP ON ANY F L O A T I N G  VESSEL THAT MAY E M I T  CONTAMINATED A I R  I N T O  T H E  OPEN A I R  OF THE C I T Y .  
( 8 )  SUSPENDS T H E  L I C E N S E  O F  AUTOMOBILE SALVAGERS I F  MORE THAN TWO F I R E S  PER YEAR OCCUR ON H I S  PROPERTY. ( 9 )  
STRENGTHENS P E N A L T I E S  A G A I N S T  V I O L A T O R S  OF T H E  C I T Y ' S  OPEN BURNING LAW W H I C H  P R O H I B I T S  OPEN F I R E S .  

03 06 COLLECTION FREQUENCY 

m=QkQ169ft FREQUENCY OF C O L L E C T I O N  I N  M U N I C I P A L 1  TY S E R V I C E  
REFUSE REMCVAL JOUPNAL 2 ( 1 1 ) r  P. 28 (NOVEMBER 1 9 5 9 ) .  A T A B L E  OF T H E  FREQUENCY O F  P I C K  UPS OF V A R I O U S  T Y P E S  OF 
WASTE I N  31 C I T I E S .  

03 07 COLLECTION SCHEDULING 

Q3=QI=QQQB Hob; T C  SOLVE T H E  H O L I D A Y  C O L L E C T I O N  PROBLEM ( FREQUENCY T R A I N ( V E H I C U L A R 1  1 

THUS WHEN A H O L I D A Y  OCCURS T H E  SCHEDULE I S  S H I F T E D  SO T H A T  THE H O L I D A Y  BECOME THE NORMAL DAY OFF.  REFUSE T R A I N S  ARE 
USED AND ON THE AVERAGE 1590 STOPS ARE MADE PER T R A I N .  EACH T R A I N  I S  COMPOSED O F  A SCOUT TRUCK AND THREE FOUR-YARD 
T R A I L E R S .  

Q3-07-00599 R E V I S E D  SCHEDULE S T R E A M L I N E S  GARBAGE C O L L E C T I O N  

T H E  AMERICAN C I T Y  8c ' (1@4) ,  P. 20 (MARCH 1965) .  TUCSON, A R I Z O N A  COLLECTS REFUSE ON A FOUR DAY A WEEK SCHEDULE. 

NOE, T. 
P U B L I C  WORKS 9 0 ( 1 1 ) ,  P .  100 ( J A N U A R Y  1959).  THE WINSTON-SALEM S A N I T A T I O N  D I V I D E S  I T S  T E R R I T O R Y  I N T C  THREE AREAS, 
L A B E L F D  A, 6 ,  AND C. BEFORE J U L Y  1958, COLLECTIONS WERE ON I D E N T I C A L  DAYS EACH WEEK, W I T H  AREA A B E I N G  COLLECTED ON 
MONDAY, AREA B ON TUESDAY, AREA C ON WEDNESDAY, AND A SECOND C O L L E C T I O N  I N  EACH AREA CROWDED I N T O  THURSDAY AND F R I D A Y .  
T H I S  SHORT I N T E R V A L  R E S U L T E D  I N  L E S S  GARBAGE I N  THE SECOND C O L L E C T I O N  THAN I N  T H E  F I R S T .  D A T A  ON T H E  AMCUNT COLLECTED 
EACH DAY I S  PRESENTED. I T  COST THE C I T Y  $10 T O  $11 PER TON T O  COLLECT GARBAGE FROM MONDAY TO WEDNESDAY, B U T  $16.41/TGN 
ON F R I C A Y  DUE T C  T H E  S M A L L  AMOUNT O F  GARBAGE. ( U C )  

03=LJi!=QQfifi~ REFUSE C O L L E C T I C N  I N  LOS ANGELES 

P U B L I C  WORKS 9 3 ( 1 ) ,  P. 116 (JANUARY 1 9 6 2 ) .  THE F I R S T  P U B L I C  S E R V I C E  RENDERED I N  L O S  ANGELES WAS GARBAGE C O L L E C T I O N  
HUME, N e  6. 

(FOOD WASTES O N L Y ) .  T H I S  WAS FOLLOWED BY NONCOMBUSTIBLE REFUSE S E R V I C E ,  LATER B Y  THE SEPARATE C O L L E C T I O N  OF 
C O M B U S T I B L E  REFUSE S E R V I C E  I N  1957. W I T H I N  EACH OF THE C I T Y ' S  MAJOR OPERATING D I S T R I C T S ,  A D I S P A T C H E R  CCNTROLS T H E  
A C T I V I T I E S  OF A NUMBEF CF C O L L E C T I O N  CREWS, AVEPAGING ABOUT 55 PER DISPATCHER.  EACH CREW H A S  O N  EACH DAY A REGULAR 
A S S I G N E D  ROUTE FOR WHICH I T  I S  RESPONSIBLE.  GENERALLY,  TWO S E C T I O N S  ARE A L L O T T E D  PER ROUTE. T H E  F I R S T  S E C T I O N  I S  THE 
NORE REMOTE OF T H E  T k O  FROM D I S P O S A L  AREA. MOST C O L L E C T I O N  CREWS MAKE A T  L E A S T  T h O  T R I P S / D A Y ,  T H E  AVERAGE B E I N G  2.25 
T Q I P S / D A Y .  I N  E S T A b L I S H I N G  ROUTE BOUNDARIES,  I T  I S  IMPORTANT T H A T  T H E  S I Z E  O F  T H E  F I R S T  S E C T I O N  OF EACH ROUTE BE KEPT 
SUCH THAT I T  I S  U N L I K E L Y  T H A T  A TRUCK WOULD BECOME LOADED TO C A P A C I T Y  P R I O R  TO COMPLETING S E R V I C E  I N  T H A T  SECTION.  T H E  

CAN C O L L E C T  I N  THE SECOND SECTION.  THEREBY R E D U C I N G  T H E  P R O B A B I L I T Y  O F  ENCOUNTERING A GREATER THAN C A P A C I T Y  LOAD 
SECOND S E C T I O N  GENEEALLY I S  ON T H E  WAY TO T H E  C O L L E C T I O N  P O I N T .  THUS, I F  THE TRUCK I S  NOT YET LOADED T C  C A P A C I T Y  I T  

W I T H I N  T H E  SECOND S E C T I O N .  WHENEVER A D R I V E R  F I N I S H E S  H I S  REGULAR ROUTE BEFORE LOADING THE TRUCK T O  C A P A C I T Y ,  OR I F  
H I S  V E H I C L E  I S  LOADED TG C A P A C I T Y  BEFORE C O M P L E T I N G  T H E  ROUTE7 HE MUST TELEPHONE THE D I S P A T C H E R  AND REPORT. THE 
D I S P A T C H E R  CAN THEN MAKE A P P R O P R I A T E  ASSIGNMENTS OR REASSIGNMENTS TO E Q U A L I Z E  T H E  LOADS AND T H E  S E R V I C E S  RENDERED. A T  
L E A S T  ONE M O B I L E - R A C I C  E Q U I P P E D  V E H I C L E  I S  USED I N  EACH MAJOR O P E R A T I N G  D I S T R I C T .  T H I S  ALLOWS FOR THE I M M E D I A T E  
ASSIGNMENT OF CREWS TO AREAS R E Q U I R I N G  A D D I T I O N A L  C O L L E C T I O N  HELP,  FOR THE PROMPT S E R V I C I N G  OF COMPLAINTS,  ETC. ( U C )  

C3-07-QlUQ R E V I S E D  C O L L E C T I O N  ROUTES MEET SUBURBAN GROWTH 
SOMMERS, W .  A. 

P U B L I C  WORKS 92(5), P. 108-110 (MAY 1'961). I N  1958 THE PEOPLE OF F R A N K L I N  TOWNSHIP, NEW JERSEY,  ADOPTED A 
COUNCIL-MAhAGER FORM OF LOCAL GOVERNMENT. ONE O F  THE F I R S T  PROBLEMS T H A T  THE COUNCIL D I R E C T E D  THE MANAGER T O  STUDY WAS 
A MORE E F F I C I E N T  ANL ECONOMICAL SYSTEM OF REFUSE D I S P O S A L .  A RUTGERS U N I V E R S I T Y  STUDENT WAS H I R E D  TO MAKE A F I E L D  STUDY 
O F  PRESENT C O L L E C T I O N  OPERATIONS.  ARMED W I T H  STOP WATCH, MAPS, COUNTERS, ETC.1 HE FOLLOWED T H E  C O L L E C T I C N  CREW I N  A 
COMPLETE ROUND CF C C L L E C T I O N S  W H I L E  Cl -ARTING T H E  ROUTE FOLLOWED, THE P I C K U P S ,  THE STOPS, THE T I M E  I N T E R V A L S  AND GENERAL 
O P E R A T I O N A L  E F F E C T I V E N E S S .  A NUMBER OF RECOMMENDATIONS DEVELOPED AS FOLLOWS- (1 1 A LARGER C A P A C I T Y  TRUCK SHOULD BE 
O B T A I N E D  T O  P F R M I T  A P E D U C T I O N  I N  THE NUMBER OF T R I P S  TO THE DUMP FROM 3 TO 2 P E R  DAY, AND CONSEQUENTLY, T O  I N C R E A S E  
THE T I M E  A V A I L A B L E  F@R C O L L E C T I O N S .  ( 2 )  ROUTE S P L I N T E R I N G  MUST B E  E L I M I N A T E D  AND CONTIGUOUS, F A I R L Y  COMPACT, ROUTE 
D I S T R I C T S  SET UP. ( 3 )  A K E Y  TO THE F E N C E D - I N  DUMP AREA SHOULD BE L E F T  W I T H  T H E  GRIVER O F  T H E  GARBAGE TRUCK TO T A K E  
CARE OF L A T E  A R R I V A L S .  ( 4 )  REGULATIONS GOVERNING THE T Y P E  OF GARBAGE ACCEPTED AFiD THE MANNER, I N  WHICH I T  SHOULD BE SET 
OUT SHOULD BE DRAWN UP AND D I S T R I B U T E D  TO A L L  HOUSEHOLDERS. ( 5 )  A GENERAL SCHEDULE SHOULD BE E S T A B L I S H E D  SO T H A T  THE 
A D M I N I S T R A T I O N  W I L L  KUOW A P P R O X I M A T E L Y  WHERE THE TRUCK SHOULD BE AT A PARTICULAR T I M E T  AND SO THAT T H E  CREW W I L L  KNOW 
WHAT IS EXPECTED OF THEM. ( 6 )  A L L  NEW HOUSING I N  THE S E R V I C E  AREA SHOULD BE RECORDED ON THE MAP AND P R O V I D E D  FOR I N  
THE P O U T I N G  AND FEGULAR R E S T U D I E S  SHOULD BE MADE T O  SEE I F  T H E  E F F I C I E N C Y  O F  THE OF THE ROUTE I S  B E I N G  M A I N T A I N E D  AND 
T O  PREVENT Q U A L I T Y  C F  S E R V I C E  FROM DROPPING. THE O B J E C T I V E S  OF THE STUDY AND REROUTING OF T H E  C O L L E C T I O N  ROUTES HAS 
BEEN A C H I E V E D  R E S U L T I N G  I N  E F F I C I E N T  AND R E L I A B L E  C O L L E C T I O N  S E P V I C E  FOR THE 207000 PEOPLE OF F R A N K L I N  TCWNSHIP. 

Q3-07-QlQ13 T I M E  AND M O T I O N  S T U D I E S  A I D  S O L I D  WASTE C O L L E C T I O N  

P U B L I C  WORKS 100(2), P. 84-85 ( 2 9 6 9 ) .  T H E  TYPES OF GARBAGE ANC REFUSE GREATLY A F F E C T  THE TYPE AND S I Z E  OF 

RUBBISH.  THE A R T I C L E  D E A L S  W I T H  THE METHOD T H E  C I T Y  OF ATLANTA D I D  T I M E  AND M O T I O N  S T U D I E S  TO B E S T  U T I L I Z E  T H E I R  MAN 
DOWER AND EQUIPMENT FOR PRESENT ECONOMIC REASON AND FOR FUTURE PLANNING.  

03-07-QL215 OPERATIONAL PESEARCH I N  M U N I C I P A L  E N G I N E F R I N G  W I T H  REFERENCE TO WORK C A R R I E D  GUT I N  COVENTRY ( C O L L E C T I O N  

BRIGMAN, V. L e  

EQUIPMENT USED I N  C C L L E C T I O N  OF REFUSE, ALSO AN I M P O R T A N T  PHASE I S  THE MANNER T H E  MAN POWER I S  USED TO COLLECT T H I S  

S I M U L A T I @ N  1 
RAYMAN, N. + WARD, R. A. 

J I N S T N  MUN ENCPS 9 2 ( 1 2 ) ,  'P. 428-435 (DECEMBER 1 9 6 5 ) .  RESEARCH OF A C T I V I T I E S  AND ROLE OF M U N I C I P A L  ENGINEER 
CONCERNED k I T H  D E S I G h  AND A D M I N I S T R A T I V E  PROCESS. USE OF MODELS AND COMPUTER I N  PROCESS A N A L Y S I S .  REFUSE C O L L E C T I O N  
AND D I S P O S A L  O k G A N I Z A T I G N  PROBLEM I S  D I S C U S S E D  AS EXAMPLE. USE O F  GENERAL PURPOSE S I M U L A T I O N  MODEL OF REFUSE 
C O L L E C T I O N  PROCESS I S  E X P L P I N E D .  ( E 1  I 



Q'-07-Ql f r34  WE CUT 30 PERCENT FROM OUR R E r U S E  C O L L E C T I O N  COSTS ( I N C I N E R A T O R  S A N I T A R Y - L A N D F  I L L  R O U T I N G  ECONOMICS 
COLLECT ION-EQUIPMENT 1 
FETR@W, W. W e  

T H E  AMERICAN C I T Y  7 1 ( 9 ) ,  P. 1 3 5  (SEPTEMBER 1 9 5 6 ) .  THE N E T  EFFECT OF RE-ROUTING, J O I N T  P U R C H A S I N G  USE OF A S A N I T A R Y  
L A N D F I L L  I N S T E A D  OF AN I N C I N E R A T G R ,  AND P L A C I N G  I N  S E R V I C E  OF NEW COMPACTOR-TYPE V E H I C L E S  I S  O U T L I N E D  (TAKOMA PARK, 
MARYLAND) .  ( P H S )  

0 3 - 0 7 - C & u  C I T Y  R E V I S E S  ROUTES FOR GREATER E F F I C I E N C Y  ( R O U T I N G  SCHEDULING 1 

REFUSE REMCVAL JOURNAL 1 ( 1 2 ) ,  P. 1 2  (DECEMBER 1 9 5 8 ) .  A S  THE RESULT OF A R E V I E W  OF T H E  REFUSE C G L L E C T I O N  SYSTEM I T  
WAS DISCOVERED T H A T  A CHANGE I N  C O L L E C T I O N  SCHEDULES, AND ROUTES COULD R E S U L T  I N  A GREAT S A V I N G  TO THE C I T Y  OF 
WINSTON-SALEM. A T A B L E  OF DATA I N D I C A T E S  SOME OF T H E I R  F I N D I N G S .  

m-07-01728 E Q U A L I Z A T I O N  O F  REFUSE C O L L E C T I O N  ROUTES ( SCHEDULING 1 

REFUSE REMOVAL JOURNAL 3(1), P. 2 0  ( J A N U A R Y  1 9 6 0 ) .  C O N S O L I D A T E D  ROUTES, A 4-DAY (10 HOURS PER CAY 1 WORKWEEK, AND 
THE A D D I T I O N  O F  TWO 2 8 - C U B I C - Y A R D  PACKER-TYPE TRUCKS FOR H A U L I N G  REFUSE TO THE DUMP HAVE MADE THE ALBUQUERQUE, NEW 
M E X I C O  REFUSE C O L L E C T I C N  SYSTEM MORE E F F I C I E N T .  FUTURE PLANS FOR IMPROVEMENT I N C L U D E  R E O R G P N I Z A T I O N  O F  ROUTES AND A 
R A D I O  D I S P A T C H  SYSTEM. ( P H S )  

Q3=QB=QQQ= A VOTE F@R GOOD S E R V I C E  ( C O S T ( C O L L E C T I O N 1  1 

N E I L S O N ,  R. W. 

ROBERTSON, G. 6. 

T H E  AMERICAN C I T Y  8 0 ( 5 ) ,  P .  96-97 ( M A Y  1 9 6 5 ) .  ALBUQUERQUE, NEW MEXICO,  HAS INCREASED C O L L E C T I O N  RATES FROM ONE 
DOLLAR AND S E V E N T Y - F I V E  CENTS T O  TWO DOLLARS AND TWENTY-FIVE CENTS A MONTH. THE I N C R E A S E  WAS R E Q U I R E D  TC P R O V I D E  
BETTER S E R V I C E  AND PETTER EQUIPMENT. I F  THE F E E  HAD NOT BEEN I N C R E A S E D  C O L L E C T I O N  AT T H E  CURB WOULD H A V E  BEEN 
REQU I RED . 

03 08 COLLECTION COSTS 

Q3=I)&QQ363 C O L L E C T I C N S  WERE MORE T H A N  DOUBLED ( COLLECT I O N  COST(  O P E R A T I N G )  S A N I  T A R Y - L A N D F I L L  1 

THE A M E R I C A N  C I T Y  7 7 ( 8 ) ,  P. 3 1  (PUGUST 1 9 6 2 ) .  AFTER ADOPTION OF AN ORDINANCE FOR FREE REFUSE C C L L E C T I O N  AND 

T O N  FOR C O L L E C T I O N  A h D  2.26 COLLARS FOR D I S P O S A L .  

MCGAHEN, C. A. 

P R O H I B I T I N G  OPEN BURNING C O L L E C T I O N S  DOUBLED I N  Z A N E S V I L L E ,  OHIO.  I N  1 9 6 1  T H E  COST OF O P E R A T I O N  WAS 8.21 D O L L A R S  PER 

Q3=QB=QQ397 COMMUNITY SHOWS S A V I N G S  BY U S I N G  CONTRACT METHOD ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G )  I 
REFUSE REMGVAL JOURFAL 5 ( 5 ) ,  P. 10 (MAY 1 9 6 2 ) .  OAK PARK, M I C H I G A N ,  HAS SAVED ALMOST $ 5 3 , 0 0 0  I N  CNE YEAR BY 
CHANGING FROM M U N I C I P A L  T O  P R I V A T E  CONTRACT P E F U S E  COLLECTION.  THE CONTRACTOR MADE A SUCCESSFUL B I D  I N  A P R I L  1 9 6 0  AND 
S I G N E D  A 3-YEAR CONTRACT W I T H  T H E  C I T Y .  THE HAULER PURCHASED THE C I T Y ' S  C O L L E C T I O N  FLEET,  BUT HE HAS S I N C E  REPLACED I T  
W I T H  U N I T S  OF GREATEG C A P A C I T Y .  MOST O F  THE REFUSE COLLECTED I N  OAK PARK C O N T A I N S  NO GARBAGE, @ECAUSE A 1 9 5 2  C I T Y  
ORDINANCE REQUIRED A L L  NEW HOMES T O  BE E Q U I P P E D  W I T H  GARBAGE D I S P O S A L  U N I T S .  THE P R I V A T E  CONTRACTOR I S  CURRENTLY 

$0.20 AND FROM 647 M U L T I P L E - D W E L L I N G  U N I T S  AT $0.15. OAK PARK I S  A MEMBER OF THE SOUTHEASTERN OAKLAND COUNTY P U B B I S H  
C O L L E C T I N G  FROM 4 , 2 0 0  R E S I D E N T I A L  U N I T S  AT A COST TO THE C I T Y  OF $0.14 PER U N I T  PER WEEK, FROM 443 B U S I N E S S  U N I T S  A T  

AND GARBAGE AUTHORITY,  WHICH OPERATES AN I N C I N E R A T I O N  PLANT AND AN 80-ACRE L A N D F I L L  S I T E .  C I T Y  O F F I C I A L S  HAVE FOUND 
THAT REFUSE C O L L E C T I O N  B Y  P R I V A T E  CONTRACTS NOT ONLY I S  CHEAPER, BUT ALSO ALLOWS T H E  C I T Y ' S  P U B L I C  WORKS DEPARTMENT TO 
DEVOTE F U L L  T I M E  TO S E R V I C E S  OTHER THAN REFUSE COLLECTION.  ( P H S )  

UrQkQQ32C P H I L A D E L P H I A  F I R M  GETS D I S P U T E D  R A T E  I N C R E A S E  ( C O L L E C T I O N  C O S T ( C O L L E C T I 0 N )  
REFUSE REMCVAL JOURNAL 5 ( 7 ) ,  P. 20 ( J U L Y  1 9 6 2 ) .  BECAUSE OF S U B S T A N T I A L  L O S S E S  AND D E L I N Q U E N T  ACCOUNTS, A 
P H I L A D E L P H I A ,  PA., FEFUSE CONTRACTOR RECENTLY ASKED FOR AN I N C R E A S E  I N  REFUSE RATES FROM $600 TO $1,000 A WEEK FOR THE 
GROUP OF BUSINESSES HE WAS S E R V I C I N G  AND THAT THE GROUP AS A WHOLE ( I N S T E A D  OF EACH I N D I V I D U A L  F I R M )  MAKE PAYMENTS TO 
HIM.  THE B U S I N E S S  A S S O C I A T I C N  A T  F I R S T  REFUSED. REFUSE BEGAN TO ACCUMULATE WHEN THE HAULER STCPPED S E R V I N G  THE 
A S S O C I A T I O N ,  AND THE C I T Y ' S  OTHER REFUSE HAULERS REFUSED TO T A K E  OVER T H E  ROUTE. T H E  S I T U A T I O N  SOON BECAME I N T O L E R A B L E ,  
AND THE A S S O C I A T I O N  F I N A L L Y  CONCEDED T H E  REFUSE R A T E  INCREASE WHEN FACED W I T H  P U N I T I V E  A C T I O N  FROM THE C I T Y .  ( P H S )  

03-08-00949 COST OF REFUSE C O L L E C T I O N  AND D I S P O S A L  
P U B L I C  WORKS 9 8 ( 7 ) 1  P. 1 5 0  ( 1 9 6 7 ) .  I N  F I S C A L  YEAR 1 9 6 5 - 6 6 ,  SCARSDALE, N.Y. 9 C O L L E C T I O N S  OF C O M B U S T I B L E  WASTES 
AGGREGATED 9 , 3 1 5  TONS AND OF NON-COMBUSTIBLE WASTES 2 , 8 2 3  TONS. THE COST PER THOUSAND D O L L A R S  OF ASSESSED V A L U A T I O N  
AMOUNTED TO $3.109 ABOUT THE SAME AS FOR THE PRECEDING FOUR YEARS. ( A U T H )  

D3-08-mSl REFUSE C O L L E C T I O N  ANC I N C I N E R A T I O N  ( COST Q U A N T I T Y  
P U B L I C  WORKS 0 7 ( 1 1 ) ,  P. 1 4 2  ( 1 9 0 6 ) .  WEEKLY REFUSE C O L L E C T I O N  FROM 14,000 F A M I L I E S  I N  STRATFORD, CONNECTICUT,  AND 
FROM SCHOOLS, BEPCHES AND TRASH CANS I N  B U S I N E S S  AREAS COST $ 1 2 . 2 5  PER F A M I L Y .  AVERAGE REFUSE VOLUME PER F A M I L Y  PER 
WEEK WAS 37 POUNDS. THE I N C I N E R A T O R  R E C E I V E D  13,883 TONS O F  REFUSE D U R I N G  THE F I S C A L  YEAR E N D I N G  I N  1 9 6 6 .  I N  VOLUME, 
1 0 1 , 4 8 8  CU-YD M€RE BURNED, W I T H  AN UNBURNABLE R E S I D U E  OF 1 7 , 6 2 0  CU-YD. THE YEARLY O P E R A T I N G  COST O F  BURNING 
C O M B U S T I B L E  REFUSE FROM HOMES AND B U S I N E S S E S  WAS $1.43 PER PERSON. ( A U T H )  

Q ~ Z Q B = Q Q ~ ~ ~ ~  TIME/CREW S I  ZE/COSTS ( ECONOMICS C O S T ( C O L L E C T I 0 N I  C O L L E C T I O N  1 

REFUSE REMOVAL JOURNAL 1 C ( 8 ) ,  P. 6 - 8 9  10 (AUGUST 1 9 6 7 ) .  T H E  A R T I C L E  IS S U B T I T L E D  HOW TO MAKE UP C C L L E C T I O N  TEAMS 
D A I R Y  F. R. 

FOR ANY T Y P E  OF ECUIPMEFUT 'I. I N  I T  I S  D I S C U S S E D  THE MATTER OF T H E  PROPER S I Z E  OF CREWS AND V E H I C L E S  F C R  REFUSE 
C O L L E C T I O N .  T A B L E S  ON LABOR AND V E H I C L E  COSTS AND GRAPHS SHOWING R E L A T I O N  OF COSTS PER TON TO CREW S I Z E ,  LOAD S I Z E ,  
AND T R A V E L  T I M E  ARE PRESENTED.  THE A R T I C L E  I S  A GOOD ONE FOR USE I N  S T U D I E S  ON ECONOMICS, PLANNING,  AND 
TRANSPORTATION.  ( U C )  

Q3=QB=QJ,CQ3 COSTS OF GARBAGE C O L L E C T I O N  AND D I S P O S A L  ( COST ( O P E R A T I N G )  1 
P U B L I C  WORKS 9 1 ( 2 ) ,  P. 1 5 3  ( 1 9 6 0 1 .  THE AVERAGE COST OF GARBAGE C O L L E C T I O N  AND D I S P O S A L  I N  R A L E I G H ,  NORTH-CAROLINA, 
FOQ THE F I S C A L  YEAR 1 9 5 8 - 5 9  WAS $1.40/CU-YD OR $ 4 * 3 3 / C A P I T A .  THE TOTAL HANDLED AMOUNTED TO 2 7 3 , 4 7 9  CU-YDS. 
N I N E T Y - S E V E N  MEN WEFE EMPLOYED, I N C L U D I N G  3 BULL-CLAM OPERATORS, ONE AT EACH OF THE THREE S A N I T A R Y  L A N C F I L L S .  T H E  COST 
FOR STREET CLEAhhING AND H A U L I N G  TRASH AND YARD T R I M M I N G S  WAS $ 1 * 1 5 / C A P I T A .  D U R I N G  THE 1 9 5 7 - 5 8  BUDGET YEAR, T I M I N G  

IS I N  ACTUAL OPERATION.  ALSO WHETHER OR NOT THE MOTOR I S  RUNNING WHEN THE M A C H I N E  I S  S T A N D I N G  S T I L L .  I N  STREET 
C L E A N I N G  WORK, 1 3 . 5 2 7  CURB M I L E S  WERE SWEPT AND 1 4 , 0 3 7  STREET M I L E S  WERE FLUSHED U S I N G  2 7 , 1 4 7 , 2 4 0  GALLONS OF WATER. A 
TOTAL O F  7 . 0 7 5  LOADS OF TRASH, TREE T R I M M I N G S ,  ETC. WERE HAULED. 

INSTRUMENTS WERE I N S T A L L E D  ON A L L  STREET SWEEPERS. THESE SHOW T H E  T I M E  THE MOTOR IS S T A R T E D  AND T H E  T I M E  T H E  SWEEPER 

U = Q . B S Q U  GARBAGE CLEANUP A S T A G G E R I N G  TASK ( C O L L E C T I O N  COST(CLEANUP1 1 

OAKLAND T R I B U N E  ( C A L I F O R N I A ) ,  P. 13, 19, 3 1  (OCTOBER 1 9 6 5 ) .  THE COSTS OF GARBAGE CLEANUP ARE MCRE TI-AN MERELY 
MEALEY, M. 

M U N I C I P A L  REFUSE C O L L E C T I O N  ONCE-A-WEEK. MANY PERSONS DO NOT S U B S C R I B E  TO T H I S  SERVICE,  AND D I S P O S E  OF T H E I R  GARBAGE 
THEMSELVES. O F T E N  THEY S I M P L Y  THROW T H E I R  GARBAGE AWAY I N  PARKS P h D  ALCNG ROAD S I D E S ,  OR THEY D I S P O S E  O F  I T  I N  L I T T E R  

C O L L E C T I O N  COSTS, WHICH VARY FROM 9 1 - 3 5  TO 8 2 - 0 0  PER MONTH. AS A RESULT, T H E  COST TO THE C I T Y  I S  $ 1 . 8 0  PER PERSON 
CANS P L A C E D  ON SIDEWALKS FOR PURPOSES OTHER THAN R E S I D E N T I A L  GARBAGE COLLECTION.  THESE PEOPLE W I L L  NOT PAY THE 

ANNUALLY FOR THE- D I S P G S A L  O F  THE REFUSE ON THE STREETS. ( U C )  
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Q3-08-01Z1~ CHICAGO COSTS UP AS 
R E F U S E  REMOVAL JOURNAL 3 ( 5 ) ,  P. 
WAGES9 EQUIPMENT,  L I C E N S E  FEES, 
REFUSE H A S  N E C E S S I T A T E D  T H E  USE 

Dq-O!J-QlLb3 MAMMOTH BUDGET I S  A 
REFUSE REMOVAL JOURh'AL 6 ( 4 ) ~  P. 

D I S P O S A L  S Y S T E Y ?  T H E S E  ARE NUMEROUS CONTRACT HAULERS AND D I S P O S A L  F I R M S  ALSO. THEY SERVE BOTH R E S I D E N T I A L  AND 
COMMERCIAL CUSTGMERS. 

BUDGET OF ABOUT 126 MILLION DOLLARS, AND 1 4  THOUSAND EMPLOYEES. ALTHOUGH THE CITY O P E R A T E S  ITS OWN COLLECTION AND 

MUCH AS 456 PERCENT ( C O S T ( C O L L E C T I O N 1  
8 ( M A Y  1 9 6 P ) .  A SURVEY OF P R I V A T E  CONTRACTORS I N  T H E  CHICAGO AREA SHOWS T H A T  

OF MORE E X P E N S I V E  EQUIPMENT.  ( P H S )  

MUST FOR NEW YORK ( C O L L E C T I O N  1 
6 (1963). T H E  4 M I L L I O N  TONS OF REFUSE COLLECTED I N  NEW YORK C I T Y  YEARLY DEMANDS A 

AND INSURANCE COSTS HAVE TAKEN A STEEP R I S E 9  AND THAT AN I N C R E A S E  I N  T H E  AMOUNT OF 

m=Q&p1ZQ F I L L  UPKEEP COSTS TOWN $1.57 A TON ( C O S T ( C O L L E C T I 0 N )  COST(OPERAT1NG) C O S T ( I N C I N E R A T I 0 N )  C O S T t L A N D F I L L  1 1 
S E f U S E  REMOVAL JOUPANL B ( 9 )  T P. 1 8  ( 1 9 5 5 ) .  A BREAKDOWN OF REFUSE C O L L E C T I O N  AND D I S P O S A L  COSTS I N  KENOSHAV 
WISCONSIN,  A C I T Y  OF 689000 ON L A K E  M I C H I G A N 9  REVEALED THAT H A N D L I N G  C O M B U S T I B L E  M A T E R I A L  COST T H E  C I T Y  NEARLY $ 5  PER 
T O N  MORE THAN NCN-CCPBUSTIBLES.  DURING 1964,  KENOSHA'S S A N I T A T I O N  DEPARTMENT P I C K E D  UP 12 9296 TONS OF BURNABLE 
M A T E R I A L .  THE TOTAL COST FOR C O L L E C T I O N  AN0 I N C I N E R A T I O N  WAS $21.25 PER TON9 W I T H  I N C I N E R A T I O N  ALONE ACCOUNTING FOR 
$3.85 A TON. T b E  C I T Y  BURNED A TOTAL O F  159019 TONS OF REFUSE W I T H  A R E S I D U E  OF 39185 TONS. BUT FOR NON-COMBUSTIBLE 
C O L L E C T I O N  AND D I S P O S A L 9  I T  ONLY COST T H E  C I T Y  $16.67 A TON FOR 13,098 TONS, OF WHICH $1.57 PER TON WENT FOR L A N D F I L L  
MAINTENANCE.  I N C L U D I N G  NON-COMBUSTIBLE M A T E R I A L  R E C E I V E D  FROM OTHER SOURCEST T O T A L  M A T E R I A L  R E C E I V E 0  I N  KENOSHA'S 
L A N D F I L L  WAS 359219 TONS D U R I N G  1964.  

Q3sPB=Mll5 MANY B P I T I S H  TC!WNS Cl iARGE FOR BULKY REFUSE ( C O S T ( C O L L E C T I O N 1  BULKY-WASTE ) 
REFUSE REMOVAL JOURNAL 9 ( 1 ) ,  P. 28 ( J A N U A R Y  1 9 6 6 ) .  I T  T A K E S  PODED LABOR AND T I M E  T O  HAUL PWAY OLD FURNITURE,  
MATRESSES9 RUGST AND HEAVY A P P L I A N C E S .  HOWEVER, S A N I T A T I O N  E X E C U T I V E S  ARE F I N D I N G  I T  I S  FAR BETTER TO ORGANIZE - AND 
EVEN CHARGE FOP - T H I S  S E R V I C E  RATHER THAN HAVE PEOPLE CARRY I T  T O  VACANT LOTS SECRETLY AT N I G H T .  THE Q U E S T I O N  T H A T  
FACES MANY I N  T b E  I N D U S T R Y  I S  HOW BEST TO HANDLE T H I S  M A T E R I A L .  SHOULD R E S I D E N T S  BE CHARGE0 FOR T H I S  S E R V I C E ?  I F  SO, 
HOW - BY I T E M 9  WEIGHT, OR T I M E ?  OR SHOULD BULKY REFUSE C O L L E C T I O N  BE INCLUDED I N  THE OVERALL SERVICE.  I N  A D D I T I O N 9  
ONCE A P O L I C Y  I S  SET UP9 THE P U B L I C  MUST BE MADE AWARE OF I T 9  OR E L S E  OLD H A B I T S  ARE L I K E L Y  TO CONTINUE.  I N  GREAT 
B R I T A I N 9  MANY C I T I E S  CHARGE FOR C O L L E C T I O N  O F  BULKY WASTES. 

Q3-OE-Q2l*J N A T I C N A L  SUPVEY OF REFUSE C O L L E C T I O N  P R A C T I C E S  ( COST ( C O L L E C T I O N )  FREQUENCY 1 

S A L P H  STONE AND COMPANY 9 I h'C. ENGINEERS ( 1 9 6 9 ) .  A REFUSE C O L L E C T I O N  Q U E S T I O N N A I R E  WAS D I S T R I B U T E D  TO OVER 1000 
STChlEt  R. + STEARNS, R. P. 

C I T I E S  W I T H  POPULATIONS E X C E E D I N G  1 0 ~ 0 0 0  PERSONS. A T O T A L  OF 234 C I T I E S  AND 42 STATEST W I T H  A COMBINED P O P U L A T I O N  O F  
379396,837 COOPERATED BY COMPLETING AND R E T U R N I N G  T H E  Q U E S T I O N N A I R E  W I T H  DATA. THE DATA WERE ANALYZED A k D  T H E  RESULTS 
ARE SUMMARIZED UhDEG THE FOLLOWING CATEGORIES,  T Y P E  OF EQUIPMENT, CREW S I Z E 9  P I C K - U P  L O C A T I O N ,  FREQUENCY OF C O L L E C T I O N 9  
L O S T - T I M E  ACCIDENTS 9 A h C  COLLECT I O N  COSTS 

03 09 USE OF SACKS 

mQS=PQPkQ SWEDISH REFUSE MACH1 NE SEEKS U. S. MANUFACTURER ( S A C K (  PAPER)  1 
REFUSE REMCVAL JCURNAL 2 ( 8 ) 9  P. 22 (AUGUST 1 9 5 9 ) .  A NEW C O L L E C T I O N  SYSTEM EMPLOYING PAPER B A G S T  THAT I S  PROPOSED 
T O  BE ECONOMICAL AND E F F I C I E N T  FOR M U L T I - F A M I L Y  HOUSING,  H O S P I T A L S  AND S I M I L A R  T Y P E  STRUCTURES I S  DESCRIBED.  THE 
S W E D I S H  COMPANY W h I C H  P A T E N T E D  TPE SYSTEM I S  L O O K I N G  FOR A U.S. F I R M  TO MANUFACTURE THE U N I T .  ( P H S )  

Q3=Q9=QQQa H A L F  OF SWEDEN USES PAPER SACKS ( SACK COLLECTION-CONTAINER 1 
T H E  AMERICAN C I T Y  8 @ ( 6 ) ~  P. 6 1  ( J U N E  1 9 6 5 ) .  I N  THE PAST T H I R T E E N  YEARS MORE THAN H A L F  OF SWEDEN'S 19005 
M U N I C I P A L I T I E S  E I T H E R  U S E  OR ARE T E S T I N G  T H E  U S E  OF PAPER-BAG REFUSE C O L L E C T I O N .  F I R S T  A M E R I C A N  C I T I E S  TO USE 
PAPER-BAGS WERE COLLEGE PARK AND QIVERDALEV MARYLAND. BAGS O F  30 GALLON C A P A C I T Y  GR MORE COST PBOUT 9 CENTS A P I E C E .  

Q L I p e Q Q Q S  ONE-MAN REFUSE C O L L E C T I O N  ( C O S T ( C A P 1 T A L )  SACK(PAPER1 ) 

T H E  AMERICAN C I T Y  8 0 ( 9 ) ,  P. 9 3  (SEPTEMBER 1 9 6 5 ) .  COLLEGE P A R K T  MARYLAND, ADOPTED T H E  PAPERCAN EAG SYSTEM I N  1962.  
A S  A P F S U L T  ONE MAN C A h  BE U S E 0  FOR COLLECTION.  I T  I S  E S T I M A T E D  THAT THE COST OF C O L L E C T I O N  V E H I C L E S  H A S  DECREASED 
FROM $21,000 TO 6159000. THE WORK FORCE I S  REDUCED R E S U L T I N G  I N  LABOR S A V I N G S  O F  $199000.  THE ANNUAL S A V I N G S  ARE 
REPORTED AS $ ? 7 ~ c ) c o / Y R  

MCDONALD, J. P. 

Q3-09-QQlQI COPOLYMER P L A S T I C  REFUSE - CAN L I N E R S  ( S A C K ( P L A S T 1 C )  C O L L E C T I O N  1, 

GARBAGE-CAN L I N E R S  TC S E E  I F  I T  WOULD REDUCE C O L L E C T I O N  T I M E  AND COST. A 20 PERCENT R E D U C T I O N  I N  C C L L E C T I O N  T I M E  WAS 
OBSERVED ( C O L L E C T I O N  P O I N T  WAS A T  C U R B ) .  

Q1zQL-QQ122 I N  T H E  BAG FOR KEEPS ( C O L L E C T I O N  SACKS(PAPER1 C O S T ( O P E R A T I N G 1  ) 

T H E  AMERICAN C I T Y  7 @ ( 4 ) 9  P. 89-92 ( A P R I L  1 9 6 3 ) .  A D E S C R I P T I O N  OF THE PAPER SACK C O L L E C T I O N  SYSTEM I N  USE AT 
COLLEGE P A P K T  PAPYLAND. SACKS ARE PRODUCED BY WEST V I R G I N I A  PULP AND PAPER G O .  (WESTVACO SYSTEM).  SACKS ARE MADE OF 
100 L B .  CLUPAK E X T E N S I B L E  KRAFT PAPER. UNDER THE SYSTEM I N  COLLEGE PARK EACH R E S I D E N T  R E C E I V E S  2 FREE SACKS PER WEEK 
( 4 0  G A L L O N I T  EXTRA SACKS CAN BE PURCHASED AT 8 CENTS EACH. COST RANGES FROM 2.60 DOLLARS TO 4.16 DCLLARS MORE PER STOP 

T H E  AMERICAN C I T Y  8 1 ( 6 ) ,  P .  100-101 ( J U N E  1 9 6 6 ) .  LEBANON, O H I O ,  I S  E X P E R I M E N T I N G  W I T H  T H E  U S E  OF P L A S T I C  

EDWARDS9 R e  A. 

PER YEAR. 

m=QkQQl2& I T ' S  I N  THE BAG FOR A SECOND C I T Y  ( SACKS(PAPER1 C O L L E C T I O N  
FORD, W. + CARSWELL9 J. 

T H E  AMERICAN C I T Y  7 9 ( 5 ) 9  P. 22 (MAY 1 9 6 4 ) .  PAPER SACKS HAVE REPLACED METAL CANS I N  R I V E R D A L E 9  MARYLAND. T H E  
WESTVACO SYSTEM I S  USED. NINETY-TWO PERCEYT OF THE USERS L I K E D  THE NEW SYSTEM. BAGS ARE FREE AND EACH kOUSEHOLD 
Q E C E I V E D  THE METAL HOLDER AhD 25 F R E E  6 4 6 5  EVERY 12 WEEKS. 

Q ~ ~ ~ = ~ l 3 9  REFUSE SACKS ARE I N  ( S A C K ( P 4 P E R I  C O L L E C T I O N  1 
THE AMERICAN C I T Y  B C ( 1 2 1 ,  P. 96-97 (DECEMBER 1 9 6 5 ) .  MT. WOLF9 PENNSYLVANIA9 HAS STARTED TO USE THE ST. R E G I S  REFUSE 
SACK SYSTEM. THE C I T Y  GAVE EACH HOUSEHOLD A METAL SACK HOLDER AND ONE YEARS SUPPLY OF SACKS. EXTRA BAGS CAN BE 
PURCHASED AT 1C CENTS EACH. I T  I S  E S T I M A T E D  THAT I T  W I L L  COST T H E  C I T Y  30'20 D O L L A R S  PER YEAR FOR BAGS (PBGUT 369000 
NEEDED) .  I T  I S  E S T I M A T E D  THAT C O L L E C T I O N  CAN BE DONE I N  H A L F  THE T I M E  W I T H  MUCH LESS L I F T I N G .  

Q3rQkQQUb REFUSE SACKS S L A S H  C O L L E C T I O N  T I M E  
B P O Y L E S t  V. 

T H E  AMERICAN C I T Y  8 4 ( 1 ) 9  P. 79-8@ ( 1 9 6 9 ) .  T H E  USE OF WET-STRENGTH KRAFT PAPER SACKS H A L V E D  THE T I M E  TO COLLECT 
FROM APARTMENTS AND P R I V A T E  HOMES I N  SMYRNAY GEORGIA. 
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Q3=Q93nJ154 PAPEP BAG C C L L E C T I O N  ON REQUEST ( S A C K (  PAPER)  C O S T ( O P E R A T I N G 1  1 

T H E  AMERICAN C I T Y  75(101, P. 14 (OCTOBER 19641. I N  CAMDEN, ARKANSAS R E S I D E N T S  C A N  REQUEST PAPER SACK C O L L E C T I O N  AT 

DEVELOPED BY I N T E R N A T I O N A L  PAPER COMPANY (GARBAX D I S P O S A L  SYSTEM).  TWO BAGS PER WEEK ARE S U P P L I E D ,  EXTRA BAGS ARE 8 

FOX, G. G. 

AN A D D I T I O N A L  COST OF 65 CENTS PER MONTH. NORMAL CHARGE I S  1 DOLLAR PER MONTH FOR CAN C O L L E C T I O N .  SYSTEM USED I S  

CENTS. 

u=Q9=fl141 N I N E T Y  FCUR PERCENT VOTE AYE ( SACK(PAPER1 C O L L E C T I O N  P R O J E C T I O N  1 
THE A M E R I C A N  C I T Y  82(7), P. 78-79 (1967); BARRINGTON, RHODE I S L A N D  I S  ENGAGED I N  A STUDY ON THE USE OF PAPER SACKS 
FOR REFUSE C O L L E C T I O h  AS A DEMONSTRATION GRANT FOR T H E  O F F I C E  OF S O L I D  WASTES, PHS. 

03-09-QQZQQ D I S P C S A B L E  BAGS ( S A C K ( P A P E R 1  C O L L E C T I O N  1 
T H E  AMERICAN C I T Y  71(10) P. 32 (OCTOBER 1963). RESULTS OF A STUDY BY THE AMERICAN P U B L I C  WORKS A S S O C I A T I O N  ON THE 
USE OF SACKS I N S T E A D  O F  CAN FOR REFUSE COLLECTION.  C I T I E S  USED I N  THE T E S T  WERE SARASOTA, F L O R I D A ,  FORT WORTH, TEXAS,  
DUBUQUE, IOWA, AND BUFFALG,  NEW YORK. 

Q3-09-CQa2 GARBAGE CANS - WHO NEEDS THEM ( SACKS(PAPER1 C O L L E C T I C N  1 

P U B L I C  WORKS 93(1), P. 148, 150 (MARCH 1965) J U N C T I O N  C I T Y ,  KANSAS HAS STARTED U S I N G  T H E  WESTVACO REFUSE SYSTEM 
( P A P E P  SACKS) .  AT PRESENT ABOUT 23 PERCENT O F  T H E  C I T Y  USES T H I S  SYSTEM. FOR A CHARGE OF ONE DOLLAR,  S E V E N T Y - F I V E  
C E N T S  (50 CENTS MOPE THAN FCR NORMAL C O L L E C T I O N )  T H E  CUSTOMER R E C E I V E S  2 SACKS PER WEEK AND A SACK HOLDER. 

SAhBORN, K .  F. 

13-09-006Zp PAPER BAGS A T  T H E  FOOT OF THE CHUTE ( SACK(PAPER1 
P U B L I C  C L E A N S I N G  50(12) , P. 592 (DECEMBER 1960 A C I R C U L A R  REFUSE-COLLECTING MACHINE T H A T  CAN BE USED WITH ANY 
REFUSE CHUTE I N S T A L L A T I O N  H A S  BEEN DEVELOPED I N  SWEDEN. THE M A C H I N E  CATCHES T H E  F A L L I N G  REFUSE I N  1 OF THE 12 PAPER 
BAGS WHICH I T  CCNTAINS,  COMPRESSES I T ,  AND A U T O M A T I C A L L Y  ROTATES A NEW PAPER BAG I N T O  P O S I T I O N  WHEN THE CLD ONE I S  
F I L L E D .  THE 51,42C P A C H I N E  REDUCES REFUSE C O L L E C T I O N  COSTS S U F F I C I E N T L Y  TO PAY FOR I T S  OWN I N S T A L L A T I O N  I N  A SHORT 
T I M E .  ( P H S )  

Q3=Q9=QQBZl B I N S  OR SACKS- ECONCMIC C O N S I D E R A T I O N S  ( S A C K ( P A P E R 1  C O S T ( C O L L E C T I 0 N )  C O L L E C T I O N  
P U B L I C  C L E A N S I N G  53(8)9 P. 398 (AUGUST 1963). THE ONE S I G N I F I C A N T  D I S A D V A N T A G E  OF T H E  PAPER SACK REFUSE STORAGE 
AND C O L L E C T I O N  SYSTEM, O U T W E I G H I N G  A L L  OTHERS, I S  T H E  A D D I T I O N A L  EXPENSE O F  THE SACKS THEMSELVES. THE A R T I C L E  G I V E S  
SEVERAL ARGUMENTS A G A I N S T  T H I S  ALLEGED DISADVANTAGE-  (11 THE SACK I S  NOW B E I N G  MANUFACTURED FOR A LOWER P R I C E  THAN 
WHEN T H E  SYSTEM WAS F I R S T  B E I N G  CONSIDERED, (2) EVEN I F  COSTS R I S E  B Y  THE USE OF THE SACK, THE M E R I T S  C F  T H I S  S Y S T E M  
O F F S E T  ANY COST I N C R E A S E ,  AND ( 3 )  LABOR S A V I N G S  H E L P  TO O F F S E T  T H E  COST OF THE SACKS. D I S C U S S E S  FACTORS WHICH SHOULD 
BE CONSIDERED WHEN E S T I M A T I N G  THE COST OF THE PAPER SACK SYSTEM. SHOWS THAT FOR U N I T S  OF 10,000 P O P U L A T I O N  (2,700 
HOUSES)  T H E  COST OF T H E  PAPER SACK SYSTEM AND THE D U S T B I N  SYSTEM ARE THE SAME, U S I N G  AS A B A S I S  OF C A L C U L A T I O N  T H E  
ANNUAL C O S T I N G  PETUGhS OF THE M I N I S T R Y  O F  HOUSING AND LOCAL GOVERNMENT. ( P H S )  

u-@9-06&45 PAPER BAGS FOR SPFEDY GARBAGE C O L L E C T I O N  ( C O L L E C T I O N  SACK( PAPER)  S A N I T A R Y - L A N D F I L L  
THE A M E R I C A N  C I T Y  75(0) t P. 33 ( J U N E  1960). FREDERICKSBURG, V I R G I N I A ,  HAS CONVERTED TO THE USE OF PAPER SACKS FOR 
REFUSE C O L L E C T I O N .  S A N I T A R Y  L A N D F I L L  I S  USED. YEARLY COST TO R E S I D E N T S  I S  20 DOLLARS PER YEAR. C O L L E C T I O N  I S  T W I C E  A 
WEEK, W I T H  THREE P I C K U P S  PER WEEK I N  T H E  SUMMER. SACKS COST 4 CENTS EACH OR 13,000 DOLLARS PER YEAR. 

Q3-39-00qlQ PAPEP SACKS ARE PUT THROUGH THE M I L L  ( SALVAGE S A C K ( P A P E R 1  SEGREGATION 1 
P U B L I C  C L E A N S I N G  52(2), P. 75 (FEBRUARY 1962). D E S C R I B E S  A T E S T  RECENTLY CONDUCTED I N  SALFCRD, ENGLAND, T O  
DETERMINE WHAT WOULD HAPPEN TO PAPER SACKS C O N T A I N I N G  REFUSE WHEN HANDLED BY A SEPARATION PLANT.  I T  WAS A S C E R T A I N E D  
T H A T -  ( 1 )  T H E  E L E V A T I N G  B E L T S  WILL CARRY THE SACKS SMOOTHLY FOR D E L I V E R Y  TO THE SCREENS, (2) T H E  SACKS W I L L  BE THROWN 
ABOUT SOMEWHAT AS THEY APE PASSEC THPOUGH T H E  SCREENS AND A R R I V I N G  A T  THE P I C K I N G  B E L T  THEY W I L L  R E T A I N  GNLY 50  PERCENT 
O f  T H E I R  REFUSE, (3) I F  A S L I C I N G  D E V I C E  IS INCORPORATED TO S L I T  T H E  SACKS, T H E  SACKS WOULD NOT B E  WHOLLY EMPTIED,  AND 
( 4 )  I F  BAGS ARE T O  BE USED,  I T  WILL BE NECESSARY TO P A S S  THEM F I R S T  THROUGH SOME FORM OF P U L V E R I Z I N G  MACI- INE TO I N S U R E  
THAT A L L  CONTENTS ARE S P I L L E D  CN T O  THE CONVEYOR BELTS.  ( P H S I  

03-09-OlQ39 USE O F  FAPER GARBAGE C O N T A I N E R S  ( SACK( PAPER)  COST(OPERAT1NG) ) 
P U B L I C  WORKS 93(11), Pa 148 (NOVEMBER 1962). A COMPLETE D E S C R I P T I O N  OF T H E  PAPER BAG REFUSE C O L L E C T I O N  SYSTEM. A 
STUDY HAS BEEN MADE BY A WEST V I R G I N I A  PAPER COMPANY G I V I N G  D E T A I L S  OF THE C O L L E C T I O N  OF GARBAGE FROM 500 HOMES I N  
MONTCLAIR,  NEW-JERSEY, F O L L C W I N G  A SUCCESSFUL 9 0 - D A Y  T E S T  O F  THE SYSTEM. (WESTVACO). THE STUDY I N D I C A T E D  THAT A S I D E  
FROM THE ADVANTAGES I T  OFFERS I N  CONVENIENCES, APPEARANCE, AND S A N I T A T I O N ,  THE NEW BAG SYSTEM W I L L  COST $ 2  L E S S  A YEAR 
FOR EACH HOUSEI-OLD T h A N  T H E  CONVENTIONAL REFUSE CAN SYSTEM. UNDER THE BAG SYSTEM, T H E  COLLECTOR HAS T O  MAKE ONLY A 
QNE-WAY TRIP- -FFCM L O C A T I O N  OF TI-E QEFUSE TO T H E  TRUCK--AND CAN CARRY MORE REFUSE PER T R I P  BECAUSE CF THE MUCH L I G H T E R  
WEIGHT O F  THE BAG. T h E  BAGS ARE MADE OF THE STRONGEST S I N G L E - P L Y  PAPER EVER CONSTRUCTED AND W I L L  HOLD WET GARBAGE, 
JAGGED T I N  CANS, GLPSS, ETC. I N  A L L  K I N D S  OF WEATHER. TWO T Y P E S  OF BAG HOLDERS ARE OFFERED--PORTABLE OR S T A T I O N A R Y .  

( P H S )  
I N  A SURVEY CONDUCTED AMONG HOUSEHOLDERS I N  T H E  T R I A L  AREA, BO PERCENT PREFERRED THE PAPER BAG SYSTEM TO GARBAGE CANS. 

0?-09-C= SECCND COMMUNITY ADOPTS T H E  PAPER BAG PEFUSE SYSTEM ( SACK(PAPER1 ) 
P U B L I C  WORKS 95(5)1 P. 117 (1964). A R E V I E W  OF THE D E C I S I O N  AND RESULTS O F  RIVERDALE,  MARYLAND, CHANGING OVER FROM 
A GARBAGE CWN C O L L E C T I O N  SYSTEM TO A PAPER BAG SYSTEM. THE RESPONSE OF THE HOUSEHOLD WAS ABOUT 90 PERCENT I N  FAVOR O F  
THE CHANGE. DUE TO THE F A C T  THERE I S  ONLY ONE T R I P  FROM T H E  TRUCK TO THE HOUSE, THERE WAS A . R E D U C T I O N  I N  MANPOWER AND 
EQUIPMENT ENOUGH TO O F F S E T  THE COST OF THE C I T Y  F U R N I S H I N G  THE PAPER BAGS AND T H E  PAG HOLDERS AT EACH RESIDENCE.  

Q132U121 REFUSE C O L L E C T I C N - - T H E  PAPER SACK SYSTEM ( S A C K ( P A P E R )  C O S T ( O P E R A T I N G 1  t 

MARRIOTT,  J. + HOLT, A. 
THE S A N I T A R I A N  7C(6), P. 289-309 (MARCH 1962). THE AUTHORS D E S C R I B E  A METHOD OF U S I N G  S 6 N G L E - S E R V I C E  PAPER BPGS 
F O 9  REFUSE STORAGE, C O L L E C T I O N ,  AND D I S P O S A L  I N  ENGLAND. ADVANTAGES C L A I M E D  FOR T H E  SYSTEM HAVE B E E N  - C O L L E C T I O N  T I M E  
R E W  CED, DUSTLESS L C A D I k G ,  IMPROVED HYGIENE O F  STORAGE RECEPTACLES V E H I C L E S  AND WORKMEN, N O I S E  ABATEMENT, LABOR 
PROBLEMS ERASED, C O L L E C T I O N  D E L A Y  PROBLEMS M I N I M I Z E D ,  M U L T I - S T O R Y  B U I L D I N G  REFUSE STORAGE AN0 D I S P O S A L  S I M P L I F I E D ,  AND 
LESS WEAR AND TEAR CN V E H I C L E S .  D I S A D V A N T A G E S  HAVE BEEN STATED T O  I N C L U D E  - COST, M I S U S E ,  P O T E N T I A L  R I S K  O F  BAG 
F A I L U R E  FRCM MOISTUFE,  F I R E ,  ANIMALS,  W I N D t  ETC., B U L K Y  LOADS, D I S P O S A L  D I F F I C U L T I E S ,  U N S I G H T L Y  APPEARANCE OF HOLDERS 
AND SACKS, IMPOPTED COMMODITY ( P P P E P ) .  THE CONCLUSIONS OF A P I L O T  T E S T  O F  THE SYSTEM MADE I N  THE WETHERBY RURAL 
D I S T R I C T  ARE G I V E N .  ( P H E A I  

!3ZnP=Q1795 PAFER SACK SYSTEM PASSES THE TEST 
P U B L I C  C L E A N S I N G  56(1), P. 35-36 (1966). THE PAPER SACK METHOD I N  LANCHESTER I S  P R O V I N G  TO B E  A S A T I S F A C T O R Y  
METHOD OF PEFUSE C O L L E C T I O N .  T H E  C I T Y  FURNISHES THE R E S I D E N C E  W I T H  THE NECESSARY SACKS AND HOLDERS AT NO COST. W I T H  
THE E X C E P T I O N  CF F E k  MINOR I N S T A N C E S  WHERE SHARP OBJECTS PUNCTURE T H E  BAGS, F I R E S  FROM HOT ASHES, AND B I R D S  S E E K I N G  
FOOD, THEY ARE PPOVING T O * B E  SATISFACTORY.  THE SYSTEM I S  ALLOWING T H E  REFUSE C O L L E C T I O N  CREWS TO COLLECT FROM LARGER 
AREAS WITHOUT I h C R E A S I N G  T H E  C O L L E C T I O N  CREWS. 

Q3-09-Ql31l GRCSSE P C I N T E  OFFERS ADVANCED REFUSE S E R V I C E  ( S A C K ( B U R L A P )  SALVAGE(  PAPER)  1 

THE A M E R I C A N  C I T Y  72(11), P. 110 (JANUARY 1957). A D E S C R I P T I O N  OF T H E  GROSSE P O I N T E ?  M I C H I G A N  C O L L E C T I O N  SYSTEM 

SALVAGE AND DUPP O P E R A T I N G  D I F F I C U L T I E S  ARE B R I E F L Y  DESCRIBED.  ( P H S )  

BLCADELL,  h'. 

WHEREIN T H E  C I T Y  USES BURLAP BAGS A T  EACH Q E S I D E N C E  AND PROVIDES BASEMENT P I C K U P  S E R V I C E  AT 55.03 PER C A P I T A  PER YEAR. 

f- 
L J  
I 
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Q3-09-Ql395 F L Y  AND ECONOMIC E V A L U A T I O N  OF URBAN REFUSE SYSTEMS, PART 11, AN E F F I C I E N C Y  A N A L Y S I S  OF PAPER BAG 
C O h T A I N E R S  ( S A C K t P A P E R )  VECTOR COST(OPERAT1NGJ 1 
ROGERS, P. P .  + BELLENGER,  G. J. 

C A L I F O R N I A  VECTOR V I E W S  14/51, (MAY 1967). T H I S  STUDY I S  AN ECONOMIC E V A L U A T I O N  OF ONCE-A-WEEK GARBAGE CAN 
S E R V I C E ,  ThICE-A-WEEK GARBAGE CAN S E R V I C E ,  ONCE-A-WEEK S E R V I C E  FROM SUSPENDED PAPER BAG C O N T A I N E R S ,  AND TWICE-A-WEEK 
S E R V I C E  FROM SUSPENDED PAPER BAG CONTAINERS. FOUR COMPARABLE AREAS OF APPROXIMATELY 500 HOMES EACH WERE SELECTED I N  
T H E  C I T Y  O F  SANTA-CLARA, ONE FOR EACH O F  THE FOUR SYSTEMS STUDIED.  E V A L U A T I O N  WAS BASED ON A T I M E  AND MOTION STUDY 

MANPOWER WERE ACHIEVEC B Y  S U B S T I T U T I N G  PAPER BAGS FOR METAL CANS, BUT UNLESS T H E  C O L L E C T I O N  SYSTEM WAS ACTUALLY 
D E S I G N E D  AROUND T H E  PAPER BAG CONCEPT, THE S A V I N G S  I N  T I M E  WOULD PROBABLY N O T  BE S U F F I C I E N T  TO PAY FOR T H E  A D D I T I O N A L  
COST OF THE PAPER BAGS. ( A U T H )  

WHICH COMPARED THE V A R I O U S  ASPECTS OF P I C K U P  S E R V I C E  BETWEEN EACH OF THE FOUR AREAS. UP TO 30 PERCENT S A V I N G S  I N  

msP=U5l6 REFUSE STORAGE I N  PAPER SACKS ( SACK(PAPER1 C O L L E C T I O K  1 

P U E L I C  C L E A N S I N G  52(5), P. 190 (MAY 1962). A D E T A I L E D  I N T E R I M  REPORT ON THE PROGRESS O F  AN E X P E R I M E N T A L  P I L O T  
BEVAN,  R. E. 

SCHEME OF ABOUT 215CO HOUSES I N  THE WYTHENSHAWE, ENGLAND, AREA TO O B T A I N  I N F O R M A T I O N  ON REFUSE STORAGE I N  PAPER SACKS. 
D E S C R I B E S  - (1) THE D I S T R I B U T I O N  OF THE PAPER SACKS A N 0  HOLDERS T O  T H E  RESIOENTS,  I N C L U D I N G  P R E P A R A T I O N S  MADE 
BEFOREHAND AN0 D I F F I C U L T I E S  INCURRED DURING D I S T R I B U T I O N ,  (2) C O L L E C T I O N  OPERATIONS,  AND T H E  V E H I C L E  USED I N  
C O L L E C T I O N ,  (31 CONTROLLED T I P P I N G  O F  T H E  REFUSE SACKS, (4) THE THREE TYPES OF PAPER SACK HOLDERS USED, ( 5 )  C O M P L A I N T S  
MADE B Y  R E S I D E N T S  P b O U T  THE PAPER SPCK SYSTEM AND A C T I O N  T A K E N  BY T H E  SUPERVISORY O F F I C E R S  I N  CORRECTING THEM, AND (6) 
AD\tANTAGES AND DISADVANTAGES R E A L I Z E D  B Y  U S I N G  THE SYSTEM. ALSO G I V E S  A COMPARISON OF COSTS O F  T H E  D U S T B I N  AND PAPER 
SACK SYSTEMS. ( P H S )  

Q339=UIdC PAPER C O N T A I N E R S  T R I M  MAINTENANCE COST 25 PERCENT ( C O L L E C T I O N  ) 
REFUSE REMOVAL JOURkAL 6(12), P. 14 (DECEMBER 1963). ONE OF NEW YORK C I T Y ' S  LARGEST BANKS, W I T H  10 BRANCH O F F I C E S  
I N  THE BOROUGH OF MANHATTAN, HAS R E A L I Z E D  MANY IMPORTANT C A F E T E R I A  IMPROVEMENTS BY CHANGING TO A NEW REFUSE D I S P O S A L  
SYSTEM U T I L I Z I N G  ENAMELED C A B I N E T S  L I N E D  W I T H  LARGE, HEAVY-DUTY D I S P O S A B L E  PAPER BAGS. AMONG T H E  IMPROVEMENTS ARE 
MAXIMUM S A N I T A T I C N ,  A MORE A T T R A C T I V E  L U N C H I N G  ENVIRONMENT, AND A BETTER THAN 25 PERCENT T I M E  R E D U C T I O N  I N  MAINTENANCE 
O F  D I S P O S A L  U N I T S .  ( P H S )  

Q2-09-QJ.BQ.3 STORAGE I N  PAPER SACKS A V O I D S  R A T S  AND F L I E S  ( VECTOR SACK(PAPER1 C O h T A I N E R ( S I Z E 1  1 
BLACK,  R .  J .  

REFUSE REMOVAL JDURANL 7(12), P. 16 (1964). RECEPTACLE S P E C I F I C A T I O N S  VARY WITH T H E  V A R I E T Y  OF REFUSE C O L L E C T I O N  
P P A C T I C E S .  SEVEFAL S T U D I E S  HAVE I N D I C A T E D  THAT PAPEP SACKS ARE A VERY C O N V E N I E N T  RECEPTACLE FOR D I S P O S I N G  GARBAGE AND 
REFUSE.  I T  HAS B E E h  FOUND T H A T  BY P L A C I N G  GARBAGE I N  PAPER BAGS I T  REDUCES T H E  PROBLEM O F  FLY AND RAT I N F E S T A T I O N  
S I N C E  T H E  LARVAE I S  C A R R I E D  AWAY FROM T H E  HOUSEHOLD W I T H  THE GARBAGE AND ARE NOT L E F T  I N  T H E  CANS T O  HATCH. 

Q1=Q2=C182.+ SACKS Q U I E T  APARTMENT P I C K U P S  ( SACK(  PAPER) COST R E S I D U E  I N C I N E R A T I O N  1 
REFUSE REMCVAL JGURNPL e ( 5 1 ,  P. 6 (19651. ALTHOUGH THE U S E  O F  PAPER SACKS TO REMOVE REFUSE FROM M U L T I - F A M I L Y  
PPARTMENTS HAS PEDUCED T H E  N O I S E  L E V E L ,  THE ECONOMICS ARE ALSO N O T I C E A B L E .  THE CHANGE FROM M E T A L  CANS TO PAPER SACKS 
SAVES T H E  COOPERATIVE OVER $59000 PER YEAR. REFUSE H A N D L I N G  T I M E  WAS REDUCED FROM 31.5 MAN HQURS T O  5.25 MAN HOURS TO 
REMOVE AND E S T I M A T E D  4,200 LBS PER WEEK. ABOUT 50 BAGS PER WEEK ARE USED A T  A COST OF 10 CENTS PER BAG FOR A 2 - P L Y  32 
GALLON C A P A C I T Y  OR 7 C E N T S  FOR A 2-PLY 20 GALLON CAPACITY.  

C3d!kUB38 PAPER SACK U N I T  PACKS AND COMPRESSES A T  S I T E  ( DEVA CCMPACTION SACK(PAPER1 ) 
REFUSE REMOVAL JOUPPNL P. 22 (?965J. DEVA REFUSE COMPRESSION SYSTEM A U T C M A T I C A L L Y  COMPRESSES AND SACKS WASTE 
M A T E R I A L  I N  PAPER SACKS. TWO MODELS ACCEPT THE QEFUSE E I T H E R  MANUALLY OR FROM A CHUTE, COMPRESSES T H E  REFUSE AND MOVES 
TO ANOTHER EMPTY P O S I T I O N  AUTOMATICALLY.  THESE U N I T S  APE D E S I G N E D  FOR COMMERCIAL AND I N D U S T R I A L  USE. 

Q1=l2P=Q.L861 94 PERCENT AYE I S A C K t P A P E R )  I 
THE A M E R I C A N  C I T Y  82, P. 78-79 ( J U L Y  1967). T H E  F E A S I B I L I T Y  OF A D I S P O S A B L E  REFUSE SACK FOR BOTH HOUSEHOLD REFUSE 
AND GARBAGE TO BE USED I N  CONJUNCTION W I T H  T H E  O P E R A T I O N  OF A YEAR-ROUND S A N I T A R Y  LANDF!LL I S  B E I N G  STUDIED.  RECORDS 
ARE B E I N G  KEPT T O  DEVELOP WEIGHT-VOLUME-AREA C R I T E R I A  TO MEASURE THE E F F E C T  OF THE SYSTEM ON L A N D F I L L  O P E R A T I O N  AND TI-E 
L A N D F I L L  C A P A C I T I E S  OF T H E  COMMUNITY AND TO D E T E R M I N E  T H E  ECONOMICS O F  T H E  SYSTEM. ( P H E A )  

63-39-PUB2 NEkBURN PUTS I T  I N  THE SACK ( SACK(PAPER1 ECONOMICS J 
P U B L I C  C L E A N S I N G  54(11), P. 1272 (l?64). UNDER T H E  GUIDANCE @ F  NEWBURN'S C H I E F  P U B L I C  HEALTH INSPECTOR,  A SYSTEM 
O F  PAPER SACK REFUSE STORAGE HAS BEEN P U T  I N T O  USE. OTHER THAN A FEW I N S T A N C E S  OF ABNORMALLY WET WEATHER, SOME A N I M A L  
DAMAGE, AN@ A FEW M C D I F I C A T I O N S  BY T H E  MANUFACTURER THE SYSTEM I S  WORKING WELL. A COMPARISON I N  THE CCST OF D I S P O S A L  
BY SACK AND BY D U S T B I N  I S  SHOWN I N  A TABLE. 

Q1-09-@18& PAPER SACKS PREPARED FOR D I S P O S A L  ( SALVAGE SACK(PAPER1 I N C I N E R A T O R  1 
P U B L I C  C L E A N S I N G  54(?), P. 1178 (19641.  W I T H  T H E  CO-OPERATION OF T H E  BIRMINGHAM (ENGLAND)  SALVAGE DEPARTMENT AND 

PRGBLEMS THAT MIGHT BE A S S O C I A T E D  W I T H  THEM AT A D I S P O S A L  PLANT.  THE BAGS WERE ALLOWED TO S I T  I N  WET C C N D I T I O N  S I M I L A R  

COMPACTICM PROCESS PND AS THEY AND T H E I R  CONTENTS WERE UNLOADED THEY P A S S E 0  OVER THE NORMAL S E P A R A T I O N  FCR SALVAGE THEN 

TWO SACK MANUFACTURERS, T E S T S  HAVE BEEN CONDUCTED T O  CHECK THE RESULTS OF A SACK COLLECTION SYSTEM AND SOME OF T H E  

TO ACTUAL C O N D I T I O N S ,  LGADED I N T C  COMPACTORS AND TRANSPORTED T O  T H E  D I S P O S A L  PLANT.  THE SACKS WERE CUT I N  THE 

T U  THE I N C I N E R A T G R  h I T H O U T  ANY PReBLEMS. 

u=Q9=QlQ19.Q1 STUDY F I N D S  PAPER SACKS CUT F L Y  N U I S 4 N C E  

REFUSE REMQVAL JOURNAL 8(12) , P. 1965). WHEN PLANS ARE B E I N G  MADE FOR REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  URBAN 
ECKE, D. H. 

AREAS, MAN POhER AND EQUIPMENT DEMANDS ARE G I V E N  F I R S T  C O N S I D E R A T I O N  FOR ECONOMIC REASONS. ALTHOUGH I T  IS GENERALLY 
THOUGHT THAT REFUSE C O L L E C T I O N  AND D I S P O S A L  ARE CONDUCTED FOR P U B L I C  H E A L T H  REASONS, VERY L I T T L E  THCUGHT I S  G I V E N  TO 
T H E  GREAT N U I S A N C E  AWD H E A L T H  PROBLEM RELATED T O  REFUSE, T H E  FLY.  I N  AN EFFORT TO DETERMINE 'THE E F F E C T  OF PAPER SACKS 
ON T H E  M I G R A T I O N  OF LARVPE,  A TEN-WEEK I N V E S T I G A T I O N  WAS CONDUCTED. THE DATA FROM T H I S  STUDY I S  PRESENTED. 

03-09-019QB REFUSE S E R V I C E  IS GREATEST USER OF BAGS I N  SWEDEN ( SACK COMPACTION 1 

REFUSE REMOVAL JCUPNPL e ( l r 3 ) ,  P. 20 (1965). QEFUSE C O L L E C T I O N  I N  SACKS BEGAN I N  1952 I N  MALM09 SWEDEN WHERE MANY 

T H E I R  REFUSE F@R D I S P C S A L .  NOW OVER 1,000 C O M M U N I T I E S  W I T H  ABOUT 3 8  PERCENT OF T H E I R  P O P U L A T I O N  ARE U S I N G  SACKS OR ARE 
CONVERTING OVER TO SACK D I S P C S A L .  

u--O9-mfi1 STUDY F I N D S  SACKS DECOMPOSE AT SAME R A T E  AS CONTENTS 
REFUSE REMOVAL J C U R h P L  8(111, P. 42 (19651. AFTER B E I N G  B U R I E D  A YEAR I N  A L A N D F I L L ,  T E S T S  I N  ENGLAND REVEALED 
THAT REFUSE CCLLECTED I N  P4PER SACKS DECOMPOSED MUCH FASTER T H A N  I N  POLYETHYLENE BAGS. THE E X P E R I M E N T  WAS C A R R I E D  OUT 
I N  MANCHESTER, EFIGLPND, A C I T Y  O F  700,'?09 I N  B R I T A I N ' S  I N D U S T R I A L  HEART. S I N C E  I T  WAS FOUND THAT PAPER SACKS HAVE A 
NORMAL D E C C M P O S I T I O N  R A T E  UNDEP S A N I T A R Y  L A N D F I L L  C O N D I T I O N S ,  THE C I T Y  I S  E X T E N D I N G  THE USE OF THE SYSTEM FOR REFUSE 
C O L L E C T I @ N  A T  T ~ I E  R A T E  O F  15,000 HOMES PER YEAR. I N  MARCH 19641 A HEAP OF F I V E  TONS O F  NORMAL HOUSEHOLD REFUSE 
C O N T A I N I N G  48 PAPER SACKS CIF WASTE AND F I V E  POLYETHYLENE BAGS, ALSO F I L L E D  W I T H  THE SAME M A T E R I P L ,  WAS B U I L T  UP I N  A 

1965, AND THE F E S U L T S  WERE ANALYZED. MANCHESTFR'S P U B L I C  C L E A N S I K G  CHEMIST,  WHO CONDUCTED T H E  TESTS,  STATED THAT 

RASCI-, S. 

SUMMER HOMES D I D  NOT HAVE REFUSE COLLECTION.  PAPER EAGS WERE S O L E  I N  LOCAL STORES WHERE THEY WERE O B T A I N E D  TO SACK 

L A N D F I L L .  T H I S  h A S  THEN COVERED W I T H  SOME 1 2  TONS OF I N E R T  REFUSE TO ACT AS A SEAL. THE F I L L  WAS OPENED I N  MARCH 
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REFUSE DUMPED I N  T H E  PAPER SACKS WOULD FOLLOW THE PATTERN FOR D E C O M P O S I T I O N  EXPECTED OF NORMAL HOUSEHOLD REFUSE, BU1 
POLYETHYLENE BAGS WCULD PRESERVE THE WASTE ALMOST I N T A C T ,  M A K I N G  CECOMPOSITION E X C E E D I N G L Y  SLOW. 

P 3 - 0 9 - U 2 2  MORE PAPER SACKS I N  MANCHESTER 
BEVAN, R .  E. 

P U B L I C  C L E A N S I N G  5 4 ( 1 ) ,  P. 646 ( 1 9 6 4 1 .  THE MANCHESTER, ENGLAND, C L E A N S I N G  COMMITTEE PROPOSES T O  EXTEND T H E  PAPER 
SACK C O L L E C T I O N  SYSTEM B Y  I N T R O D U C I N G  A DEVELOPMENT PROGRAM OVER A THREE YEAR P E R I O D  WHICH W I L L  I N V O L V E  ABOUT 45,000 
HOMES I N  T H E  F I R S T  PHRASE. THEN AFTER E V A L U A T I N G  THE R E S U L T S  AN A D D I T I O N A L  1 5 , 0 0 0  HOMES WILL BE I N C L U D E D  EACH YEAR 
U N T I L  T H E  E N T I R E  TOWN OF ABOUT 100,000 HOMES W I L L  B E  U S I N G  PAPER SACKS. THERE ARE SOME COSTS DPTA I N C L U D E D  W I T H  SOME 
D I S C U S S I O N  OF ADVANTAGES AND DISADVANTAGES R E L A T E D  TO SUCH A SYSTEM. 

Q3-09-QLp44 NEW YORK C I T Y  APPROVES REFUSE SACKS ( SACK(PAPER1 C O L L E C T I O N  
THE A M E R I C A N  C I T Y  8 5 ( 1 ) ,  P. 37 (JANUARY 1970) .  NEW YORK C I T Y  HAS M O D I F I E D  T H E  H E A L T H  CODE I N  ORDER TO P E R M I T  THE 
L E G A L  U S E  O F  SACKS FOR R F F U S E  D I S P O S A L .  THE USE OF SACKS HAS BEEN T E S T E D  FOR AN 8 WEEK P E R I O D  BY 17,000 HOUSEHOLDERS 
I N  V A R I O U S  PARTS OF T H E  C I T Y ,  ANC FOR A SHORTER T I M E  I N  APARTMENT HOUSES. I T  I S  REPORTED T H A T  THE R E S I D E N T S  L I K E  T H E  
SACKS, AND THE C O L L E C T I O N  WORKERS WERE ABLE T O  COMPLETE T H E I R  ROUTES FASTER, W I T H  FEWER I N J U R I E S  TO THEMSELVES OR THE 
C O L L E C T I O N  V E H I C L E S .  

Ql=Q9=U9Z SOME EFFECTS OF D I S P O S A B L E  P L A S T I C  L I N E R S  ON REFUSE H A N D L I N G  E F F I C I E N C Y  SACK( P L A S T I C )  1 

J E N V I  RONMENTAL H E A L T H  30  ( 5  1 , P. 5 0 1 - 5 0 9  (MARCH-APR I L  1 9 6 8  1 .  H A N D L I N G  T I M E S  DURING WASTE C O L L E C T I O N S  WERE COMPARED 
U S I N G  P L A S T I C  D I S P O S A B L E  REFUSE CAN L I N E R S  AND CONVENTIONAL REFUS E CONTAINERS.  THE STUDY WAS CONDUCTED I N  LEBANON, 
OHIO, BETWEEN A P R I L  AND JUNE 1 9 6 7 .  P I C K U P  T I M E S  FROM CURB TO TRUCK AVERAGED S I G N I F I C A N T L Y  L E S S  FOR T H E  P L A S T I C  
L I N E R S ,  A S  COMPARED TO THOSE FOR U N L I N E D  REUSABLE METAL OR P L A S T I C  CONTAINERS.  I N  THE TWO PHASES OF THE STUDY, FOR 
W H I C H  T H E  DATA WERE COLLECTED SOMEWHAT D I F F E R E N T L Y ,  THE MEAN D I F F E R E N C E S  WERE 13.7 SECONDS, P L U S  OR M I N U S  1.7 SECONDS, 

MCELWEE, W .  C. + WILCOMB, Ma J. 

AND 14.1 SECONDS, PLUS OR MINUS 1.7 SECONDS AT T H E  90 PERCENT CONFIDENCE L E V E L .  SOME OF T H E  OBSERVED ADVANTAGES 
A N 0  D I S A D V A N T A G E S  OF THE P L A S T I C  L I N E P S  APE REPORTED FROM T H E  V I E W P O I N T S  OF P U B L I C  HEALTH,  A E S T H E T I C S ,  ECONOMICS AND 
CONVENIENCE TO HOUSEhOLDERS AND COLLECTORS. ( A U T H )  

Q3-09-QZl2z SACKS I N  A C I T Y  ( S A C K L P A P E R )  1 

7 C T H  ANNUAL CONF OF T H E  I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  BRIGHTON,  ( J U N E  11-14, 1 9 6 8 ) .  T H E  USE OF T H E  PAPER SACK FOR 
THE STORAGE OF REFUSE U N T I L  I T  COULD BE P I C K E D  UP AND D I S P O S E 0  OF HAS BEEN I N  USE FOR MANY YEARS. ALTHOUGH THERE ARE 
MANY ADVANTAGES TO U S I N G  T H I S  SYSTEM THERE ARE ALSO MANY DISADVANTAGES.  A RATHEP E X T E N S I V E  R E V I E W  O F  T H E  SYSTEM I S  

BEVAN, R .  E. 

G I V E N  W I T H  AN G U T L I h E  OF SOME O F  T H E  IMPROVEMENT< B E I N G  MADE, VOLUME DATA,  AND COSTS ARE ALSO G I V E N .  

03 10 USE OF COMPUTERS 

Q 3 - l O - O n U Q  COMPUTEFS C A N  A I D  P L A N N I N G  OF C L E A N S I N G  S E R V I C E S  
P U B L I C  C L E A N S I N G  5 8 ( 6 ) 9  P. 2 5 8  ( J U N E  1 9 6 7 1 .  SEVERAL TECHNIQUES U S I N G  M A T H E M A T I C A L  MODELS T O  STUCY REFUSE 
C O L L E C T I O N  AND D I S P C S A L  PROBLEMS ARE DESCRIBED.  ALTHOUGH THE SYSTEM D E S C R I B E D  HERE I S  FAR FROM P E R F E C T I O N  AND HAS NOT 
YET BEEN A P P L I E D  ON A WIDE EN@UGH SCALE TO B E  ABLE TO ASSESS I T S  CCSTS, ADVANTAGES AND L I M I T A T I O N S ,  THE MODELS 
D E S C R I B E D  HERE I-AVE PERFORMED WELL I N  T E S T  S T U D I E S .  THUS I T  WAS CONCLUDED THERE I S  EVERY REASON TO SUPPGSE THAT THEY 
WILL WORK I N  LARGE SCALE P R A C T I C E ,  P R O V I D I N G  THEY ARE ACCORDED T H E  P O S I T I V E  SUPPORT OF THE MANAGEMENTS THEY ARE 
I N T E N D E D  TO HELP. 

93-10-00778 S I P U L A T I O N  AND ANALYSES O F  A REFUSE C O L L E C T I O N  SYSTEM ( COMPUTER 1 

AM SOC C I V I L  ENGRS J S A h I T  ENGRG D I V  91, P. 17 ( 1 9 6 5 ) .  THE A R T I C L E  C O N T A I N S  A D E T A I L E D ,  C O V P U T E R I Z E C  A N A L Y S I S  OF A 
M U N I C I P A L  REFUSE C O L L E C T I O N  SYSTEM. T H E  M A I N  O B J E C T I V E  O F  T H E  COMPUTATIONS W I T H  THE S I M U L A T I O N  PROGRAM DEVELOPED BY 
T H E  RESEARCHERS WAS TO P O I N T  OUT THE R E L A T I O N S H I P S  OF THE SEVERAL S I G N I F I C A N T  V A R I A B L E S  I N V O L V E D  I N  T H E  F U N C T I O N I N G  OF 
A REFUSE C O L L E C T I O N  SYSTEM. T H E  S I M U L A T I O N  METHOD OF A N A L Y S I S  ALLOWS AN ECONOMICAL MEANS OF I N V E S T I G A T I N G  CHANGES I N  
?HE O P E R A T I O N S  OF A REFUSE C O L L E C T I O N  SYSTEM WITHCUT RESORTING TO ACTUAL F I E L D  T R I A L S .  THE PARAMETERS TO B E  CONSIDERED 
I N  T H E  S I M U L A T I O N  OF T H E  D A I L Y  ROUTE OF REFUSE C O L L E C T I O N  ARE- ( 1 )  NUMBER OF HOURS NEEDED T O  COMPLETE A S S I G N E D  TASK,  
( 2 1  FREQUENCY CF T R I P S  T O  THE D I S P O S A L  S I T E ,  ( 3 )  OVERALL COLLECTION,  P I C K U P ,  A N 0  HAUL E F F I C I E N C E S ,  ( 4 )  TRUCK C A P A C I T Y ,  
( 5 )  S E R V I C E  D E N S I T Y ,  ( 6 )  AVERAGE AND V A R I A B I L I T Y  I N  T H E  Q U A N T I T I E S  O F  REFUSE PRODUCED D A I L Y ,  ( 7 )  HAUL DISTANCE,  ( 8 )  
FREQUENCY OF SERVICE,  ( 9 1  NUMBER OF UNLOADING DOCKS A T  THE D I S P O S A L  S I T E .  THE REPORT USED CHARTS, GRAPHS, EQUATION,  
DIAGRAMS AND A FLOW SHEET TO E X P L A I N  T H E  PROCESS WHICH WAS USED. THE REPORT I S  OF A T E C H N I C A L  NATURE. ( U C )  

QUON, J. E. + CHARNES, A. + WERSAN, S. J. 

Q3-10-014- A h  AUTOMATIC E F F I C I E N C Y  EXPERT 

THE AMERICAN C I T Y  7 1 ( 1 1 ,  P. 1 5 6  (JANUARY 1 9 5 6 ) .  AN ACCOUNT O F  T H E  INCREASED E F F I C I E N C Y  A C H I E V E D  B Y  THE 

TEXAS. T H E  DATA COLLECTED WAS USED AS ONE B A S I S  FOR REWARDING E F F I C I E N C Y .  ( P H S )  

SEirlQALZl59 SYSTEMS A N A L Y S I S  OF - R E F U S E  SOLLECJJOtj ( PLANNING- 

REFUSE REMOVAL JGUPNAL 6 ( 1 1 ,  P. 2 3 - 2 5  ( J A N U A R Y  1 9 6 3 1 .  AN O U T L I N E  I S  G I V E N  OF A SYSTEM FOR A N A L Y Z I N G  A S O L I D  WASTE 

MUCKELRGY, E. Fa  

I N S T A L L A T I O N  OF A U T @ M A T I C  V E H I C L E  M I L E A G E  RECORDERS ON REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  V E H I C L E S  AT E L  PASO, 

WERSAN, S. J. + QUON, J. E. + CHARNES, A. 

C O L L E C T I O N  AND D I S P C S A L  SYSTEM. I T  CONSISTS OF THE I N T E R R E L A T E D  SUBSYSTEMS OF C O L L E C T I O N ,  TRANSPGRTATIOh,  AND D I S P O S A L  
METHODS, AND THE PP@bLEMS OF EACH. T O P I C S  COVERED INCLUDE,  T H E  NATURE O F  T H E  REFUSE SYSTEM, THE COMPLEX I N T E R R E L A T I O N  
OF T H E  SUBSYSTEMS, ROUTE LAYOUTS,  AND COSTS. REFERENCE I S  MADE TO M A T h E M A T I C A L  FORMULATICNS R E L A T E D  T O  SYSTEMS 
A N A L Y S I S  WHICH ARE NOT G I V E N .  

03 1 1  HEALTH ASPECTS 

B A l = P I Q I B  THE M I G R A T I O N  OF F L Y  LARVAE FROM REFUSE CONTAINERS VS. FREQUENCY OF C G L L E C T I O N  ( I N S E C T  VECTOR 1 
P U B L I C -  WORKS 0 2  (4  1 ,  P. 1 2 0 - 1 2 2  ( 1 9 6 1  ) F L Y  N U I S A N C E S  I N  THE CONCORD, C A L I F O R N I A ,  AREA PROMPTED THE R E S I D E N T S  T O  
FORM A C I T I Z E N S  COMMITTEE TO I N V E S T I G A T E  THE VARIOUS WAYS O F  C O N T R O L L I N G  F L I E S .  I T  WAS APPARENT T H A T  THE F L Y  PROBLEM 
WAS GENERAL THROUGHOUT T H E  AREA AND THE C I T I Z E N S  P E T I T I O N E D  THE E X I S T I N G  CONTRA COSTA MOSQUITO ABATEMENT D I S T R I C T  TO 
P R O V I D E  F L Y  CONTROL WORK ON AN AREA-WIDE B A S I S .  A S I M P L E  METHOD OF I N V E S T I G A T I N G  THE PROBLEM OF L A R V A L  M I G R A T I O N  FROM 
T H E  GARBAGE CAN WAS DEVELOPED AND USED THROUGHOUT THE STUDIES.  T H E  RESULTS SHOW THAT LARGE NUMBERS OF LARVAE M I G R A T E D  
FROM T H E  REFUSE CANS TO P U P A T E  BEFORE THE REFUSE WAS COLLECTED. AN AVERAGE OF 1 , 1 2 8  L A R V A E  PER CAN PER WEEK WERE FOUND 
D U P I N G  THE TWO YEARS OF STUDY, WHICH I N C L U D E D  A TOTAL O F  5 8 3  WEEKLY OBSERVATIONS.  BY C O L L E C T I N G  TWO SPECIMENS EACH 
WEEK FROM EACH CAN, I T  WAS FOUND THAT FROM 89.4 TO 9 8 . 6  PEPCENT OF T H E  L A R V A E  L E F T  T H E  GARBAGE CANS D U R I N G  T H E  L A S T  
THREE DAYS OF THE WEEK. T H E  Q U E S T I O N  O F  HOW 1.4 TO 1 0 . 6  PERCENT OF THE LARVAE WERE A B L E  T O  DEVELOP AND M I G R A T E  DURING 

REFUSE WAS P L A C E 0  I N  T H E  CAN, ( 8 )  BEFORE THE REFUSE WAS PLACED I N  THE CAN, ( C I  T H E  LARVAE COULD H A V E  BEEN L E F T  I N  T H E  
THE F I R S T  FOUR DAYS COULD BE ANSWERED BY THE FACT THAT O V I P O S I T I O N  COULD HAVE OCCURRED E I T H E R  ( A )  ON THE F I R S T  DAY THE 

BOTTOM SLUDGE CF THE GARBAGE CAN WHEN T H E  REFUSE WAS COLLEC.TED. A GOOD C O R R E L A T I O N  WAS FOUND WHEN THE AVERAGE LARVAE 

F 
L i 
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AND PUPAE COUNTS WERE C@MPARED W I T H  THE AVERAGE D A I L Y  MAXIMUM TEMPERATURE BY WEEK. THE RESULTS I N D I C A T E  THAT WHEN THE 
AVERAGE D A I L Y  MAXIMUM TEMPERATURE B Y  WEEK REACHES 7 5  DEGREES F ,  THE GARBAGE SHOULD BE COLLECTED T W I C E  WEEKLY. T H I S  
S E R V I C E  WOULD INCREASE C O L L E C T I a N  COSTS BUT WOULD G I V E  RESULTS Q U I C K L Y  WITHOUT S P E C I A L  EFFORT B Y  THE HOUSEHOLDER. 

Q k l l r O l 3 f t P Q  THE PROBLEM OF M I G R A T I O N  OF MATURE F L Y  LARVAE FROM REFUSE CONTAINERS AND I T S  I M P L I C A T I O M  ON THE FREQUENCY 
OF REFUSE C O L L E C T I O N  ( VECTOR(CONTR0L 1 CAN( GARBAGE) 1 
CAMPBELL, E. + BLACK,  R. J. 

C A L I F O R N I A  VECTOR VIEW 7 ( 2 ) ,  P. 9 (FEBRUARY 1 9 6 0 ) .  THE PROBLEM OF T H E  M I G R A T I O N  OF F L Y  L A R V A E  FROM GARBAGE CANS I S  

MOSQUITO ABATEMENT D I S T R I C T  D I D  THE RESEARCH - BECOMING THE F I R S T  P U B L I C  AGENCY T O  ENGAGE I N  A S U S T A I N E D  AND I N T E N S I V E  
A S E R I @ U S  ONE. THE A R T I C L E  D E A L S  M A I N L Y  W I T H  T H E  S O L U T I O N  O F  THE PROBLEM I N  CONCORD, C A L I F O R N I A .  THE CCNTRA-COSTA 

F L Y  CONTROL PROGRAM. REGULAR GARBAGE CANS WERE ENCLOSED I N  OPEN F I B E R  DRUMS, WHICH HAD A THREE I N C H  LAYER OF SAND AND 
SAWDUST I N  THE BOTTCM. AFTER EACH COLLECTION,  T H E  SAND AND SAWDUST, ALONG W I T H  ANY L A R V A E  WHICH H A D  MIGRATED FROM THE 
GARBAGE CANS, WERE COLLECTED,  AND THE NUMBER OF LARVAE COUNTED. I N  1 9 5 7 ,  3.2 PERCENT O F  T H E  L A R V A E  M I G R A T E D  FROM THE 
C A N  I N  T H E  F I R S T  FOUR DAYS OF T H E  WEEK. T H I S  I N D I C A T E D  THAT THE BEST WAY OF L E S S E N I N G  THE NUMBER O F  F L I E S  I N  AN AREA 
WOULD BE T O  COLLECT THE REFUSE T h I C E  PER WEEK AND THUS GREATLY REDUCING THE NUMBER OF LARVAE WHICH ESCAPE FROM THE 
CANS. T H E  1 9 5 8  S T U D I E S  SHOWED S I M I L A R  RESULTS,  W I T H  l Q . 6  PEPCENT OF THE LARVAE L E A V I N G  D U R I N G  T H E  F I R S T  FOUR DAYS O F  
THE WEEK, 8 9 . 4  PERCENT M I G R A T I N G  AT T b E  END OF T H E  WEEK. C H E M I C A L  S T U D I E S  WERE ALSO MADE I N  1 9 5 8 .  THE RESULTS OF T H E  
C H E M I C A L  T E S T S  SHOWED T H A T  WHEN ATTACHED TO THE U N D E R S I D E  OF T H E  GARBAGE CAN L I D ,  N E I T H E R  P D B  NOR NAPHTHALENE I S  OF ANY 
V A L U E  I N  REDUCING S U B S T A N T I A L L Y  THE NUMBER OF F L Y  LARVAE T H A T  M I G R A T E  FROM GARBAGE CANS. I N  A WARM C L I M A T E ,  THERE ARE 
THREE WAYS TO CONTROL T H E  F L Y - M I G R A T I C N  PROBLEM - ( 1 )  E S T A B L I S H  TWICE-A-WEEK COMMUNITY-WIDE C O L L E C T I O N  OF M I X E D  
REFUSE.  ( 2 )  R E Q U I R E  EACH HOUSEHCLDER TO D R A I N  THE SECURELY WRAPPED GARBAGE. ( 3 )  REQUIRE EACH HOUSEHOLDER TO I N S T A L L  
AND USE A GARBAGE GRINDER. T H F  TWICE-A-WEEK C O L L E C T I O N  I D E A  I S  THE MOST F E A S I B L E .  ( U C )  

Qkll~Uft22 AN E V A L U A T I G N  OF THE M I G R A T I O N  O F  FLY L A R V A E  FROM GARBAGE CANS I N  PASADENA, C A L I F O R N I A  ( VECTOR(CONTR0LI  
CAN (GARBAGE 1 1 
MAGY, P a  I. + BLACK, Re J. 

C A L I F O R ' l I A  VECTOR V I E W S  9 (10 ) ,  P. 5 5  (NOVEMBER 1 9 6 2 ) .  T H I S  REPORT I S  AN ACCOUNT OF A F IVE-WEEK STUDY I N  PASADENA, 
WHERE GARBAGE CONTAINERS AT T H I R T Y  HOUSEHOLDS WERE STUDIED.  WHEN F L I E S  I N F E S T  GARBAGE CANS, T H E  L A R V A E  PRODUCED ARE 
U S U A L L Y  CONCEALED I h  THE GARBAGE. BECAUSE T H E  I N S I D E  O F  T H E  CAN GENERALLY I S  TOO MOIST,  THE MATURE LARVAE CRAWL OUT OF 
T H E  CAN, E I T H E R  THROUGH A HOLE OR UP THE S I D E S  OF THE CAN AND CUT FROM UNDER T H E  COVER. ONCE ON T H E  GROUND, THEY CRAWL 
TO P DRY PLACE AND BURROW I N T O  DRY GROUND TO PUPATE. EACH GARBAGE CAN WAS PLACED I N S I D E  A LARGER F I B E R  CRUM C O N T A I N I N G  
SEVERAL I N C H E S  CF A M I X T U R E  OF SAWDUST AND SAND. THE CAN WAS USED I N  T H E  USUAL MANNER, AND GARBAGE WAS COLLECTED EVERY 
WEEK. AFTER EACH C C L L E C T I O N ,  THE SAWDUST AND SAND AND ANY LARVAE THAT HAD M I G R A T E D  FROM T H E  CAN WERE REMOVED FROM THE 
F I B E R  DRUM. T H E  LARVAE WERE T H E N  SEPARATED FROM T H E  SAND AND COUNTED. AVERAGES OF THE NUMBER OF LARVAE COLLECTED FROM 
EACH CAN EACH WEEK RANGED FROM 8 5  TO 7 6 7 .  THE CONTAINERS WERE C L A S S I F I E D  AS E I T H E R  S A T I S F A C T O R Y  OR UNSATISFACTORY.  
S A T I S F A C T O R Y  CANS WERE THOSE W I T H  T I G H T  L I D S  AND NO HOLES. THE UNSATISFACTORY CONTAINERS PRODUCED AN AVERAGE OF 8 7 7  
L A R V A E I C A N I W E E K ,  WHERFAS T H E  S A T I S F A C T O R Y  CONTAINERS PRODUCED AN AVERAGE OF 9 2  LARVAE/CAN/WEEK. OTHER FACTORS, B E S I D E S  
T H E  C O N D I T I O N  OF THE CAN, WHICH AFFECTED THE THE F L Y  PRODUCTION I N C L U D E D  - ( 1 )  HOW WELL T H E  GARBAGE WAS D R A I N E D  AND 
WRAPPED, ( 2 )  WVAT K I N D  O F  FOOD WAS PREPARED AND HOW MUCH WAS L E F T  AS GARBAGE, ( 3 )  HOW LONG T H E  GARBAGE WAS L E F T  EXPOSED 
TO O V I P O S I T I N G  F L I E S  BEFORE I T  WAS WRAPPED, ( 4 )  WHETHER T H E  CAN WAS WASHED OUT A F T E R  E-ACH-COL_LECTION, A N D 1 5 1  WHETHER 
OR NOT T H E  GARBAGE WAS P L A C E D  I N  THE CAN CAREFULLY.  OTHER FACTORS CONSIDERED WERE T H E  S I Z E  OF T H E  F A M I L Y ,  S I Z E  OF T H E  
C O N T 4 I N E R y  AND EXPOSURE OF T H E  C C N T A I N E R  TO T H E  SUN. ONLY 2 6  PERCENT OF THE S A T I S F A C T O R Y  C O N T A I N E R S  PRODUCED F L I E S .  
WHEN A CAN I S  NEW, ENTRY OF A D U L T  F L I E S  I S  L E S S  FREQUENT. ON THE CTHER HAND, 4 6  PERCENT OF T H E  U N S A T I S F A C T O R Y  CANS 
PPODUCED F L I E S ,  AND PRODUCED AN AVERAGE OF FOUR T I M E S  AS MANY F L I E S  PER WEEK AS D I D  THE S A T I S F A C T O R Y  CONTAINERS.  T H E  
DATA SUGGESTED T H A T  THERE WERE TWO PRIMARY V A R I A B L E S  W H I C H  AFFECT T H E  NUMBER O F  F L Y  L A R V A E  M I G R A T I N G  FROM THE GARBAGE 
CANS UNDER STUCY - TEMPERATURE AND THE C O N D I T I O N  OF THE CANS. ( U C )  

~ ~ ~ ~ 5 5 4 Q  M I G R A T I C N  OF GREEN BLOW FLY LARVAE FROM S I X  REFUSE CONTAINER SYSTEMS 

C A L I F O R N I A  VECTCR VIEWS 1 2 ( B ) ,  P. 3 5  (AUGUST 1 9 6 5 1 .  I N  P R E V I O U S  S T U D I E S  OF THE M I G R A T I O N  OF F L Y  LARVAE FROM 
GARBAGE CANS, I T  WAS T H E O R I Z E D  T H A T  TWICE-A-WEEK GARBAGE C O L L E C T I O N  WOULD SOLVE THE M I G R A T I O N  PROBLEM. HOWEVER, NO ONE 
H A D  EVER CONDUCTED T E S T S  TO L E A R N  I F  T H I S  WERE TRUE. ECKE E T  A L  T R I E D  S I X  D I F F E R E N T  METHODS O F  GARBAGE COLLECTION,  AND 
MADE A COMPARISON AMGNG T H E  S I X  I N  TERMS OF T H E I R  R E L A T I V E  E F F I C I E N C Y .  THE S I X  SYSTEMS WERE - 1. ONCE-A-WEEK 
C O L L E C T I O N  FROM 3 0 - G P L L O N  METAL CAN (CONTROL SYSTEM).  2.  TWICE-A-WEEK C O L L E C T I C N  FROM A 3 0 - G A L L O N  M E T A L  CAN. 3. 
ONCE-A-WEEK C O L L E C T I O N  FROM A 30-GALLON CAN W I T H  A VAPONA ( 2 , Z - D I C H L O R O V I N Y L  D I M E T H Y L  PHOSPHATE)  S T R I P  ATTACHED T O  T H E  
I N S I D E  OF THE L I D .  4 .  ONCE-A-WEEK C O L L E C T I O N  FROM AN EXPOSED, FREELY SUSPENDED PAPER BAG. 5. ONCE-A-hEEK C O L L E C T I O N  
fROM A SUSPENDED PAPER BAG ENCLOSED I N  A RECTANGULAR METAL CONTAINER.  6 .  ONCE-A-WEEK C O L L E C T I O N  FROM A SUPPORTED 
PAPER BAG L I N E R  I N  A hECTANGULAR METAL CONTAINER.  I N  A L L  THREE PAPER BAG SYSTEMS HEAVY-DUTY WET STRENGTH BAGS WERE 
U T I L I Z E D .  THE BAGS WERE D I S P O S E D  OF W I T H  THE GARBAGE. THE STUDY WAS CONDUCTED I N  THREE D I F F E R E N T  AREAS, AND THE S I X  
T Y P E S  OF SYSTEMS USED FOR STORAGE WERE E V E N L Y  D I S T R I B U T E D  THROUGHOUT THE TEST AREAS. T H E  USE OF A GARBAGE GRINDER WAS 
NOTED. ( I N  GENERAL, THE FREQUENCY O F  M I G R A T I O N  WAS GREATER A T  HOUSEHOLDS WITHOUT GARBAGE G R I N D E R S  THAN A T  HOUSEHOLDS 

ECKE, D. E. + L I N S O A L E ,  D e  D. + WHITE, K. E. 

W I T H  GARBAGE GRINDERS.)  THE S I X  GARBAGE SYSTEMS F A L L  I N T O  TWO WELL D E F I N E D  GROUPS SEPARATED ON T H E  B A S I S  OF 
COMPARISONS W I T H  .RESPECT T O  L A R V A L  M I G R A T I O N .  L A R V A L  M I G R A T I O N  WAS S U B S T A N T I A L L Y  LESS I N  THE SYSTEMS WHICH I N V O L V E D  

C O L L E C T I O N  AND THE USE O F  L I N E R  BAGS. THE E X I S T E N C E  OF ANY A P P R E C I A B L E  D I F F E R E N C E  BETWEEN T H E  MORE E F F I C I E N T  SYSTEMS 

R E A L  D I F F E R E N C E S  COULD BE NOTED. WHICH OF THE SYSTEMS WOULD BE T H E  MOST F E A S I B L E  FOR A COMMUNITY CANNOT B E  D E T E R M I N E D  

TWICE-A-WEEK C O L L E C T I C N S ,  T H E  U S E  OF A VAPONA S T R I P ,  AND EXPOSED OR ENCLOSED BAGS, THAN I N  THOSE I N V O L V I N G  ONCE-A-WEEK 

COULD NOT BE DETERMINED I N  T H E  TESTS.  ONLY FROM 33-39 U N I T S  WERE S T U D I E D  I N  EACH SYSTEM. I N  SUCH A SMALL STUDY NO 

U N T I L  CAREFULLY OBSERVED, COMMUNITY-WIDE DEMONSTRATIONS ARE CONDUCTED. (UC 1 

Q&ll=Q15= F L Y  AND ECONOMIC E V A L U A T I O N  OF URBAN REFUSE SYSTEMS P A R T  I - CONTROL OF GREEN BLOW F L I E S ,  F H A E N I C I A ,  BY 
IMFROVED METHODS OF R E S I D E N T I A L  REFUSE STORAGE AND C O L L E C T I O N  ( VECTOR I N S E C T  C O L L E C T I C h  CCNTAINER 1 
ECKE, 0. Ha + L I N S D A L E ,  D. De 

C A L I F O R N I A  VECTOR V I E W S  1 4 ( 4 ) ,  ( A P R I L  1 9 6 7 ) .  T H I S  STUDY WAS CCNCERNED W I T H  T H E  GREEN BLOW F L Y  PRODUCTION FROM 
HOUSEHOLD GARBAGE CONTAINERS,  AND THE D E N S I T Y  OF ADULT GREEN BLOW F L I E S  I N  FOUR COMPARABLE AREAS OF 50'2 hOMES EACH I N  
SANTA-CLARA, C A L I F O R N I A .  TRAPS COLLECTED A L L  FLY L A R V A E  M I G R A T I N G  FRGM 40 R E P R E S E N T A T I V E  GARBAGE C O N T A I N E R S  I N  EACH 

CANS, ONCE-A-WEEK SUSPENDED PAPER CONTAINERS, TWICE-A-WEEK CANS, AND TWICE-A-WEEK PAPER. FREQUENCY OF REFUSE C O L L E C T I O N  
WAS AN IMPORTANT CONTFOL FACTOR I N  THAT N E I T H E R  OF THE ONCE-A-WEEK SYSTEMS A C H I E V E D  S A T I S F A C T O R Y  CONTROL, BUT BOTH THE 
TWICE-A-WEEK SYSTEMS R E S U L T E D  I N  GOOD TO E X C E L L E N T  CONTROL. CONTROL MUST BE EVALUATED I N  TERMS OF T O T A L  F L Y  PRODUCTION 
AS WELL AS I N  TERMS OF FREQUENCY OR D I S T R I B U T I O N  OF F L Y  SOURCES. U S I N G  THESE C R I T E R I A ,  THE SYSTEMS RANKED AS FOLLOWS - 
(1) ONCE-A-WEEK METAL C A N S  - EXTREMELY H I G H  PRODUCTION FROM ABOUT 6 7  PERCENT OF CONTAINERS.  ( 2 )  ONCE-A-WEEK PAPER BAGS - H I G H  PRODUCTICN FRCM 20-25 PERCENT OF CONTAINERS.  ( 3 )  TWICE-A- WEEK METAL CANS - H I G H  PRODUCTION FRCM ABOUT 10 
PERCENT OF CONTAINERS. ( 4 )  TWICE-A-WEEK PAPER BAGS - NO C O N T A I N E R S  W I T H  C O N S I S T E N T L Y  H I G H  PRODUCTION. ( 5 )  M I X E D  
REFUSE CONTAINERS ARE I N D E P E N D E N T  F L Y  SOURCES W I T H  L I T T L E  OR NO DEPENDENCE UPON NEARBY SOURCES AS TO T H E I R  
P R O D U C T I V I T Y .  ( U C )  

AREA. ADULT FLY DENSITY W A S  DETERMINED A T  2n STANDARDIZED ATTRACTION STATIONS. THE SYSTEMS STUDIED WERE - ONCE-A-WEEK 

Q33l=Q.l513 NE& DEODORANT SPRAY D I S I N F E C T S ,  REPELS F L I E S  ( CONTAINER ODOR(CONTROL1 1 
REFUSE REMOVAL JOURNAL 1(11), P. 13 (NOVEMBER 1 9 5 8 ) .  A NEW DEODORANT DEVELOPED FOR T H E  REFUSE INDUSTRY, AND F I R S T  
USED B Y  A P R I V A T E  CCNTRACTOR I N  LONG ISLAND,  NEW YORK, I S  B E I N G  USED TO DEODORIZE,  D I S I N F E C T  AND, Il\i SCME A P P L I C A T I O N S ,  
PERFUME GARBAGE CANS. ( P H S )  
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QlAl=Q. lZ52 C A L I F O R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS ( F L Y  H E A L T H  VECTOR C O N T A I N E R  1 

REFUSE REMOVAL JOURNAL t ( 4 ) t  P. 11 ( A P R I L  19631. AN ACCOUNT OF A F I V E - W E E K  STUDY CONDUCTED I N  PASADENA, 
C A L I F O R N I A ,  TO EVALUATE T H E  PROBLEM OF M I G R A T I O N  O F  F L Y  L A R V A E  FROM GARBAGE CANS. D E S C R I B E S  THE O B J E C T I V E S ,  
PROCEDURES, AND FESULTS.  TWO S P E C I E S  OF GREEN B O T T L E  F L I E S  ( P H A C N I C I A  C U P R I N A  AND P H A C N I C I A  S C R I C A T A )  WERE THE 

MAGY, H. I. + BLACK,  R. J. 

PREDOMINANT F L I E S  RECOVERED. WRAPPED GARBAGE STORED SEPARATELY I N  CANS THAT WERE E M P T I E D  ONCE A WEEK PRODUCED F L Y  
LARVAE WHICH MIGRATED FROM THE CENTAINERS.  AN AVERAGE OF 448 F L I E S  PER CAN M I G R A T E D  EACH WEEK. TWO-THIRDS OF THE 
REFUSE CANS PRODUCED F L I E S  FOR A T  L E A S T  ONE WEEK D U R I N G  THE 5-WEEK STUDY. AN AVERAGE OF 55.7  PERCENT OF THE C O N T A I N E R S  
PRODUCED F L I E S  EACH WEEK. CANS WERE RATED AS TO WHETHER THEY WERE S A T I S F A C T O R Y  OR UNSATISFACTORY,  AhD GkL_Y_26 P-ERCENT 
O F  T H E  S A T I S F A C T O R Y  CANS PRODUCED F L I E S ,  W H I L E  46 PERCENT OF THE U N S A T I S F A C T O R Y  CONTAINERS PRODUCED F L I E S .  ( P H S )  - -  

03 12 CHUTES 

! 2 3 A k E f l Z  PROBLEMS O F  H I G H  L I V I N G  AND BULK ( C H A R A C T E R I S T I C S  Q U A N T I T Y  C O M P O S I T I O N  CHUTES C O L L E C T I O N  ) 

P U B L I C  C L E A N S I N G  5 1 ( 8 ) ,  P. 427-444 (AUGUST 1 9 6 1 ) .  A D I S C U S S I O N  OF THE USE OF CHUTES FOR REFUSE C O L L E C T I O N  I N  
SCOTT, J. 

M U L T I S T O R Y  B U I L D I N G S .  D E S C Q I e E S  HOPPER DESIGN,  CONTAINERS A N 0  C O L L E C T I O N  V E H I C L E S  USED, B E H A V I O R  O F  REFUSE I N  THE 
CHUTE AND N O I S E  CREATED, C L E A N I N G  OF THE CHUTE, THE PROBLEM OF CHCKAGEt  AND D I S P O S A L  O F  BULK M A T E R I A L S  WHICH CANNOT B E  
DROPPFD DOWN T k E  CHUTE. A STUDY I S  CONDUCTED ON THE C O M P O S I T I O N  OF REFUSE COLLECTED FROM THREE M U L T I S T O R Y  DWELLINGS 
AND THE C O L L E C T I C N  PROCEDURES USED. ( P H S )  

0 3 - 1 7 - M e 1 1  T H E  GERMAN CHUTE SYSTEM O F  D I S P O S A L  I C O L L E C T I O N  1 
P U B L I C  C L E A N S I N G  5 3 ( 6 ) r  P. 2 8 6  ( J U N E  1 9 6 3 ) .  A T R A N S L A T I O N  OF EXTRACTS FROM THE G U I D I N G  P R I N C I P L E S  FOR THE D E S I G N  
OF D U S T B I N  STANDS, D U S T B I N  SHELTERS, AND R U B B I S H  CHUTES, I S S U E 0  BY THE A S S O C I A T I O N  O F  GERMAN ENGINEERS.  D I S C U S S E S  
B R I E F L Y  T H E  THREE C L A S S I F I C A T I O N S  O F  REFUSE CHUTE U N I T S .  G I V E S  REQUIREMENTS FOR THE D E S I G N  OF REFUSE CHUTES, C O V E R I N G  - ( 1 )  SOUNDPROOFING, (2) THE REFUSE D I S C A R D  SHAFT - CONSTRUCTION, M A T E R I A L ,  SHAPE, AND CROSS S E C T I O N A L  S I Z E ,  (3) THE 
F I T T I N G S  THROUGh WHICH R E F U S E  IS THROWN AN0 THE CONNECTION P I E C E S  BETWEEN T H E S E  AND T H E  SHAFT - CONSTRUCTION M A T E R I A L S ,  
S I Z E ,  AND SLOPE, ( 4 )  A DOOR FOP CLEANING,  AND ( 5 )  T H E  LOWER SHAFT END. ( P H S )  

03 13 OTHER GENERAL ARTICLES 

03-13-QQ613 Q U E S T I O h S  AND ANSWERS ABOUT WASTE PAPER ( C O L L E C T I O N  CCMPACTION S A L V A G E ( P A P E R 1  1 

MODERN S A N I T  AND B U I L D I N G  MAINTENANCE 1 2 ( 1 ) T  P. 1 8  (JANUARY 1 9 6 0 ) .  THE AUTHOR ANSWERS THE FOLLOWING Q U E S T I O N S  ON 
THE WASTEPAPER PROBLEM I N  O F F I C E  B U I L D I N G S -  ( 1 )  HOW D O  YOU EDUCATE TENANTS REGARDING T H E  D E P O S I T  O F  COFFEE CUPS, L U N C H  
LEFTOVERS,  ETC.9 I N  WASTE BASKETS. ( 2 1  WHAT T Y P E  OF EQUIPMENT I S  BEST S U I T E D  FOR WASTEPAPER P I C K U P .  ( 3 )  I S  I T  MORE 
ECONOMICAL TO B A L E  YOUR OWN WASTEPAPER OR TO CONTRACT FOR I T S  D I S P O S A L  ( 4 )  HOW I S  THE PAPER TRANSFERRED FROM THE P O I N T  
O F  O R I G I N  TO T P E  B A I L I N G  ROOM OR P I C K U P  S T A T I O N .  ( P H S )  

Q3=.l%M12.l HAULER RESUMED NEW JERSFY S E R V I C E  AFTER R E J E C T I O N  I C O L L E C T I O N  1 
REFUSE REMOVAL J C U R h P L  5 ( 1 ) ,  P. 8 ( J A N U A R Y  1 9 6 2 ) .  D E S C R I B E S  THE DEVELOPMENT AND PRESENT-DAY O P E R A T I G N  OF A NEW 
JERSEY REFUSE C O L L E C T I C N  F I R M  S E R V I N G  T H E  TOWNS O F  BLOOMFIELD,  VERONA, AND HARRISON.  OWNED AND MANAGED BY THREE 
BROTHERS, THE F I R M  I S  MARKED BY A CLOSE R E L A T I O N S H I P  BETWEEN CUSTCMERS AND CREWS, AND CREW AND MANAGEMENT. I T  OPERATES 
I T S  OWN D I S P O S A L  S I T E  I N  T H E  J E R S E Y  MEADOWS. FROM 1 9 4 2  TO 1 9 4 6 ,  B L O O M F I E L D  GAVE UP T H E  COMPANY S E R V I C E  AND ATTEMPTED 
TO RUN I T S  OWN M U N I C I P A L  REFUSE C O L L E C T I O N  S E R V I C E .  AFTER R U N N I N G  I N T O  MANY PROBLEMS THE C I T Y  SOON RETURNED TO 
C O L L E C T I O N  BY P R I V A T E  CCNTRACT. ( P H S )  

Q l = L 3 - 0 0 9 5 Q  GAABAGE C O L L E C T I O N  F E E  T O  PAY FOP WATER TANK 
P U B L I C  WORKS 9 Q ( 7 ) 9  P. 146 ( 1 9 6 8 ) .  A GARBAGE C O L L E C T I O N  F E E  OR CHARGE OF $1 PER MONTH HAS BEEN L E V I E D  B Y  DYER, 
TENN.1 TO PAY FOR A NEEDED H A L F - M I L L I O N  GALLON WATER TANK. THE CHARGE OF $ 1  PER KCNTH W I L L  PRODUCE ABOUT $ 8 , 4 0 0  PER 
YEAR. ( A U T H )  

DUKE, RAYMOND Q. 

23-13-0lQ21 SUCCESS K E Y E D  TO MAN ON TRUCK ( C O L L E C T I O N  C C N T A I N E R  1 
VANDERVELD, J. JR. 

REFUSE PEMOVAL JOURNAL l O ( 4 ) ~  P. 1 2 ,  32 ,  4 2  ( A P R I L  1 9 6 7 ) .  A D I S C U S S I O N  OF T H E  M O T I V A T I O N  AND T R A I N I N G  REQUIREMENTS 

AND COMPACTION D E V I C E S  FOR C O L L E C T I O N  ARE DISCUSSED.  NEED FOR BETTER C O N S I D E R A T I O N  O F  REFUSE H A N D L I N G  AKD D I S P O S A L  
WHEN D E S I G N I N G  H I G H  R I S E  AND I N D U S T R I A L  B U I L D I N G S  I S  I L L U S T R A T E D .  R E L A T I O N S  BETWEEN D I S P O S A L  COMPANIES AND LOCAL 
GOVERNMENT I S  ALSO EMPHASIZED.  

FOR THE MAN WHC C A R F I E S  @UT T H E  REFUSE C O L L E C T I O N  OPERATION.  P U B L I C  R E L A T I O N S  NEEDS ARE O U T L I N E D .  U S E  OF CONTAINERS 

QZ=JJ=plQ33 P L A N N I N G  A SUCCESSFUL L E A F  REMOVAL PROGRAM ( C O L L E C T I O N  COST ( O P E R A T I O N )  E Q U I P M E N T ( C O L L E C T I 0 N )  1 

P U B L I C  WORKS 9 2 ( 1 C )  P. 1 2 7  (CCTCBEP 1 9 6 1 ) .  SUMMARIZES T H E  COMPLETE O P E R A T I O N  AND E Q U I P M E N T  USED I N  A N  I N T E N S I V E  
S F E L E Y i  Ma J. 

L E A F  C O L L E C T I O N  PPOGFAM I N  RIDGEWOOD, NEW-JERSEY. ONE CU-YD OF LEAVES PER C A P I T A  WAS REMOVED. T H I S  REDUCED CHANCES O F  
A F I R E  HAZARD AlvD T P E  T H I C K  SMOKE CAUSEC BY P U B L I C  BURNING. 

>.3=l3=a.1134 EQUIPMENT DEVELOPMENT ( C O L L E C T I O N  1 
KUEHN, C. 

PROC OF THE N A T I E N A L  CGNF CN S O L I D  WASTE RESEARCH, AM P U B L I C  WORKS ASSOCt  CHICAGO, I L L I N O I S ,  P. 8 5 - 9 0  (DECEMBER 
1 0 6 3  1 .  I T E M S  TC W H I C H  RESEARCH EFFORTS COULD B E  A P P L I E D  ARE - ( 1 )  STUDY OF EQUIPMENT USE - S E G R E G A T I N G  REFUSE - 
WEIGHT - EQUIPMEhT COST - MAN POWER - EJECTOR P L A T E  OR DUMP BODY - ALUMINUM B O D I E S  AND FRAMES - P L A S T I C  M A T E R I A L  - A L L  
R E L A T E D  TO REFUSE TFUCK USE. ( 2 )  ENGINE STUDY - S I Z E  - HP - TORQUE AND FORMULAS TO J U S T I F Y  AGREED ON S I Z E  OF E N G I N E ,  
ETC. - T W I N  D I S C  CLUTCHES - DOUBLE REDUCTION REAR AXLES - L U B R I C A T I O N  - MOTOR O I L S ,  ETC. - T R A N S I S T O R I Z E C  I G N I T I O N  - 
R F A L I  S T I C  P R E V E N T A T I V E  MAINTENANCE PROGRAM - W I D E  TREAD A I R P L A N E  TYPE T I R E S .  WE F E E L  THAT LARGE M U N I C I P A L I T I E S  HAVE 
BEEN I N S T R U Y E N T A L  I N  G E T T I N G  LOWER P R I C E S  ON EQUIPMENT THEY PURCHASE, DUE T O  W R I T I N G  S P E C I F I C A T I O N S  WHICH ALLOW FOR 
C O M P E T I T I V E  B I D C I N G .  A N Y T H I N G  T H E  LARGE M U N I C I P A L I T I E S  COULD DO TO S T A N D A R D I Z E  T H E I R  S P E C I F I C A T I O N S  WOULD C E R T A I N L Y  
H E L P  TO REDUCE THE F F I C E  OF EQUIPMENT WHICH I S  PURCHASED BY C O M P E T I T T V E  B I D D I N G .  I N  T H E  P A S T  FEW YEARS, THE MAJOR 
IMPROVEMENT I N  I N C I N E R A T I Q N  THAT HAS HAD A PRONOUNCED E F F E C T  ON EQUIPMENT,  I S  T H E  SEGREGATION O F  T H E  R E S I D U E .  I N  A 
NUMBER OF PLAlvTS, T H E  R E S I D U E S  COMING FROM T H E  TROUGH UP I N T O  THE HOPPER, ARE DUMPED ON A V I B R A T I N G  SCREEN OR I N T O  A 
C Y L I N D E R  WHERE A L L  P A F T I C L E S  1 - I N C H  OR LESS I N  S I Z E ,  GO I N T O  ONE HOPPER AND LARGER P I E C E S ,  WHICH ARE MOSTLY METAL,  GO 
I N T O  ANOTHER HOPPER. HOWEVER, THE H A U L I N G  OF F I N E  R E S I D U E  I S  Q U I T E  A PROBLEM. T H I S  R E S I D U E  I S  H E A V I L Y  SATURATED W I T t i  
WATER AND WEIGHS A P P F O X I M A T E L Y  2 , 0 0 0 - 2 , 5 0 0  L B S I C U - Y D .  SOME O F  T H I S  WATER D P A I N S  OUT, HOWEVER, THE GREATER PERCENTAGE 
D F  I T  S T A Y S  W I T H  THE R E S I D U E ,  AND WHEN 3 5  CU-YD T R A I L E R S  ARE USED, T H I S  MEANS THEY CANNOT B E  F I L L E D  TO C A P A C I T Y ,  S I N C E  
THEY W I L L  THEN BE OVERWEIGHT. 

(--- I 

c 

f-‘ 
i 
I 

r-, 

i 



61 

1 

-1 

' _i  

'-7 

I 
LA 

i-? 

' ii 

Q.3=l3=Q.l.l~~ SEVEN LCADS AT A T I M E  ( BULKY-WASTE C O L L E C T I O N  

THE A M E R I C A N  C I T Y  6 8 ( 1 0 ) ,  P. 1 5 5  ( 1 9 5 3 ) .  W I T H  THE C O L L A B O R A T I O N  OF THE C I T Y  OF OMAHA AND A LOCAL EQUIPMENT 
SEYMOUR, 6.  

MANUFACTURER, THEY h A V E  DEVELOPED A L E A F  SWEEPER THAT HAS REDUCED THE U N I T S  OF EQUIPMENT AND MAN POWER USED TO REMOVE 
T H E  L E A V E S  FROM T H E  S T P E E T S .  T H E  E Q U I V A L E N T  OF SEVEN L O A D S  ARE NOW B E I N G  HANDLED BY ONE D R I V E R  AND TWO CREW MEMBERS 
PER U N I T .  

Q H k U 2 9 2  R A I S I N G  P R O D U C T I V I T Y  I N  THE REFUSE C O L L E C T I O N  S E R V I C E  
ROLFE, D. G. 

P U B L I C  C L E A N S I N G  5 8 ( t )  P. 2 9 3 - 3 0 6  ( 1 9 6 8 ) .  MR. ROLFE, T H E  A S S I S T A N T  D I R E C T O R  OF C L E A N S I N G  AT WESTMINSTER H A S  
R E V I E W E D  V A R I O U S  SCHEMES WHEREBY THE INCREASED P R O D U C T I V I T Y  OF C O L L E C T I O N  CAN BE IMPROVED. I N C E N T I V E  BONUSES, WORK 
H A B I T S  LARGER CONTAINEFS,  COMPRESSION DEVICES,  LARGER TRANSPORTATION V E H I C L E S  ARE SOME OF THE AREAS HE T H I N K S  SHOULD 
BE LOOKED I N T O  TO HELP A L L E V I A T E  SOME OF THE PROBLEMS. 

E l = L M l 3 T Q  A B I L E N E  CUTS C O L L E C T I O N  COSTS ( TRANSFER-STATION 1 
THE A M E R I C A N  C I T Y  7 t l l l ) ,  P *  27 (NOVEMBER 1 9 6 1 ) .  A B I L E N E ?  KANSAS CUT C O L L E C T I O N  COSTS BY REARRANGING SCHEDULES TO 
ALLOH ONLY TWO COFFEE B R E A K S  PER DAY AND R E Q U I R I N G  THAT WORKERS WORK U N T I L  Q U I T T I N G  T I M E ,  AND BY E L I M I N A T I N G  LONG H A U L S  
B Y  CONSTRUCTING A T F A N S F E R  S T A T I O N .  ( U C )  

QlzlIzU5-5,1 S A R I T A R Y  E N G I N E E R ' S  SPEFCH COVERS RANGE OF INDUSTRY ( C O L L E C T I O N  SCHEDULING 1 
REFUSE REMOVAL JOURNAL 1 ( 4 ) ,  P. 20 ( A P R I L  1 9 5 8 ) .  EXCERPTS OF A SPEECH B Y  STAFFORD We GRAYDCN O h  M U N I C I P A L  REFUSE 
C O L L E C T I O N  I N  ATLANTA, GEORGIA. ( P H S )  

Q l A l = Q M 5  I T ' S  T H E  kCRLD-WIDE LURE OF THE OLD GARBAGE CAN ( CONTAINER 1 
REFUSE REMOVAL JOURNAL 1 ( 4 ) ,  P. 22 ( A P R I L  1 9 5 8 ) .  T H E  EFFORTS OF A LONDON CONSTABLE AND M A G I S T R A T E  TO PREVENT 
DRUNKS FROM A T T A C K i h G  D U S T B I N S  ( T R A S H  C A N S ) .  ( P H S )  

QZ=lkQlLfip1. REPORTER F I N E S  REFUSE C O L L E C T I O N  A TOUGH J O B  
REFUSE REMOVAL JOUREuAL 1 ( 5 ) ,  P. 1 2  (MAY 1 9 5 8 ) .  A C L E V E L A N D  REPORTER LEARNS THAT REFUSE C O L L E C T I O N  IS A HARD AND 
HAZARDOUS J O B  WHEN h E  T R I E S  T O  WORK ON A REGULAR C O L L E C T I O N  CREW. ( P H S I  

Q3=.U=ubQ2 TWC C H I C A G O  SUBURBS AWARD P R I V A T E  CONTRACTS ( C O L L E C T I O N  1 
REFUSE REMOVAL J@URI\'AL 1 ( 1 @ ) t  P. 7 (OCTOBER 1 9 5 8 ) .  C I C E R O  AND P A L A T I N E ,  I L L I N O I S ,  AWARD CONTRACTS FOR REFUSE 
C O L L E C T 1  ON AND D I S P C S A L .  BOTH SUBURBS SWITCHED FROM M U N I C I P A L  C O L L E C T I O N  SERVICE.  ( P H S )  

m=l%a689 MODERN EQUIPMENT EASES HIGHWAY L I T T E R  PROBLEM ( C O L L E C T I O N  I 
REFUSE REMCVAL JOURhAL 1 ( 1 0 ) ,  P. 11 (OCTOBE9 1 9 5 8 ) .  JACKSON COUNTY, M I S S O U R I ,  USES A 'I PORTABLE DUMP 'I SYSTEM TO 
SOLVE A SEVERE H I G H h A Y  L I T T E R  PROBLEM. THF COST FOR REMOVAL O F  5 , 0 0 0  TRUCKLOADS OF TRASH FROM ONE THREE-MILE STRETCH 
OF ROAD WAS $3C,C.2?. A SYSTEM O F  M A T E R I A L S  H A N D L I N G  WAS SELECTED, U S I N G  TWO TRUCKS AND S E V E R A L  20 AND 2 5  CU-YD 
D E T A C H A B L E  CONTAINERS PLACED AT CONVENIENT LOCATIONS.  ( P H S  1 

U=l3m1611 S I N G L E  CONTRACTOR SERVES A L L  SEATTLE ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  LAW C H A R G E ( C O L L E C T I 0 N )  ) 

OF L E T T I N G  REFUSF C C L L E C T I O N  CONTRACTS AND METHODS OF COLLECTION.  
REFUSE REMGVAL JOURNAL l ( 1 1 1 ,  P. B (NOVEMBER 1 9 5 8 ) .  I N  A T A L K  BEFORE THE A.P.W.A. MR. ANDERSEN D E T A I L S  T H E  PROCESS 

Qlr lkQl616  P U e L I C  F E L A T I O N S  ARE A V I T A L  C O N S I D E R A T I O N  ( C O L L E C T I O N  ) 
REFUSE REMOVAL JOUPRAL 1(11), P. 1 2  (NOVEMBER 1 9 5 8 ) .  AN EXAMPLE OF COMPLETE, WELL-PRESENTED I N F O R M A T I O N  FROM GRAND 
P R A I R I E ,  TEXAS, CGNCEPRING THE REFUSE C O L L E C T I O N  WORK OF THE DEPARTMENT OF S A N I T A T I O N .  ( P H S )  

mrll=U429 CAhTGN RECGMMENCATIONS ( COLLECT I O N  SURVEY 
REFUSE REMOVAL JOURNAL i.(l), Pa 2 1  (JANUARY 1 9 5 9 ) .  THE C I T Y  OF CANTON, OHIO,  RECENTLY MADE A STUDY O F  REFUSE 
C O L L E C T I O N  AND D I S P C S A L  P R A C T I C E S .  AS A P A R T  OF T H I S  SURVEY, A Q U E S T I O N N A I R E  WAS ANSWERED BY O F F I C I A L S  I N  SEVERAL 
OTHEP. C I T I E S .  THE RECOMMENDATIONS MADE ARE I N C L U D E D  I N  T H I S  A R T I C L E .  ( P H S )  

Q3-13-014211 WHAT'S T H E  B E S T  WAY TO R E T I R E  USED EQUIPMENT ( COLLECTION-EQUIPMENT ECONOMICS 1 
REFUSE REMOVAL JOURNAL 2 ( 2 ) 9  P. 1 2  (FEBRUARY 1 9 5 9 ) .  V A R Y I N G  PROCEDURES FOR G E T T I N G  R I D  O F  A G I N G  TRUCKS ARE 
DISCUSSFD.  I T  I S  STRESSED THAT C O N D I T I O N S  L I K E W I S E  VARY I N  D I F F E R E N T  PARTS OF THE COUNTRY, THEREFORE, SEVERAL GENERAL 
P O I N T S  ON THE SUBJECT A P F  MADE. ( P H S l  

Q3-13-aUl  P R I V A T E  COLLECTORS W I N  A VOTE OF CONFIDENCE ( C O L L E C T I C N  1 
9EFUSE REMOVAL JOUFhAL,  2 ( 5 ) 9  6 ,  (MAY 1 9 5 9 ) .  A ONE-YEAR T P I A L  OF P R I V A T E  S E R V I C E  HAS DEMONSTRATED THE E F F I C I E N C Y  
AND ECONOMY OF LOCAL CONTRACTORS I N  SOUTHERN C A L I F O R N I A .  T H I S  S E R V I C E  I S  B E I N G  CONTINUED I N  T H E  UNINCORPORATED AREAS 
OF THE LOS-ANGELES B A S I N .  ( P h S )  

QZAJ=Q163Q ROCHESTEF F I P M  M I X E D  PROFESSIONS FOR REFUSE ( C O L L E C T I O N  ) 
REFUSE REMCVAL JOURFiAL 2 ( 6 ) ,  P. 2 2  ( J U N E  1059). THE I N T E R E S T I N G  STORY OF THE DEVELOPMENT OF A D I S P O S A L  COMPANY I N  
ROCHESTER I S  G I V E N .  ( P H S )  

E - 1 3 - 0 1 6 a  STROFLG TREND TO P R I V A T E  S E R V I C E  CONTINUES G A I N S  ( C O L L E C T I O N  1 
Q E F U S E  REMOVAL JOURRAL 2 ( 9 ) ,  Pa 10 (SEPTEMBER 1 9 5 9 ) .  A SURVEY BY I N F O R M A T I O N  CONSULTANTS, A CHICAGO RESEARCH 
O R G A N I Z A T I O N ,  I N D I C A T E D  THAT MORE AND MORE C I T I E S  ARE CHOOSING P R I V A T E  REFUSE C O L L E C T I O N  S E R V I C E S  OVER THOSE OPERATED 
BY M U N I C I P A L I T I E S .  T H I S  RESULTED, ACCORDING TO THE A R T I C L E ,  FROM A GREATER ECONOMY AND E F F I C I E N C Y .  S P E C I F I C  EXEMPLARY 
C I T I E S  AP.E C I T E D ,  W I T h  D E T A I L S  G I V E N .  ( P H S )  

t3dkmhh1 I L L I N O I S  V I L L A G E  SWITCHES TO P R I V A T E  CONTRACT ( C O L L E C T I O N  C O S T I O P E R A T I N G )  1 
RFFUSE REMOVAL JCUPNAL 2 ( 1 1 ) 1  P. 8 (NOVEMBER 1 9 5 9 ) .  T H I S  B R I E F  A R T I C L E  D I S C U S S E S  THE CHANGEOVER I N  N I L E S  FROM 
P U B L I C  REFUSE S E R V I C E  TO P R I V A T E  CONTRACT OPERATION.  ( P H S )  

Q1=J.ku.612 HOW BOSTON CHANGED T O  P R I V A T E  S E R V I C E  ( C O L L E C T I O N  1 

LARGELY DUE TO SEVEFE SNOW STORMS WHICH PREVENTED ADEQUATE C O L L E C T I O N  OF REFUSE BY TRUCKS D O U B L I N G  AS SNOW PLOWS. T H E  
REFUSE REMOVAL JOURNAL Z ( 1 1 1  P. 8 (NOVEMBET 1 9 5 9 1 .  BOSTON HAS ADOPTED A SYSTEM OF CONTRACT REFUSE HAULING,  

NEW SYSTEM SEEMS M@RE S A T I S F A C T O P Y ,  AND I S  MORE ECONOMICAL. ( P H S )  

Q3-?3-('1682 RHODE I S L A N D  F I R M  T A K E S  ON WARWICK C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  C O L L E C T I O N  1 
REFUSE REMGVAL JOUPNAL 2 ( 9 )  9 P. 1 2  (SEPTEMBER 1 9 5 9 )  THE C I T Y  OF WARWICK, RHODE I S L A N D ,  I S  NOW SERVED B Y  A 
COMMERCIAL CONTPACTCR, AFTER H A V I N G  HAD M U N I C I P A L  S E R V I C E  S I N C E  1931. T H I S  CHANGE I S  D E T A I L E D .  ( P H S )  

Q?-13-Q1@9 NENSPAPER D I S C U S S I O N  PRODUCES DOUBTFUL DATA ( C O L L E C T I O N  ) 
REFUSE REMOVAL J@URhAL 2 ( 4 ) ,  P. 7, 2 7 - 2 8  ( A P R I L  1 9 5 9 1 .  T H E  A R T I C L E  D E S C R I B E S  THE C O N D I T I O N S  WHICH PROMPTED THE 
FORMATICN OF O F G A N I Z A T I G N S  OF CLEANUP CAMPAIGNS I N  NEW-YORK C I T Y .  A S E C T I O N  ALSO D E S C R I B E S  EFFORTS I N  LOS-ANGELES T O  
C L E A N  UP THE C I T Y  A S  WELL AS T H E I R  NAME. 
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Q3-13-01lQ2 RECENT DEVELOPMENTS I N  P U B L I C  WORKS EQUIPMENT ( COLLECTION-EQUIPMENT 1 
REFUSE PEMDVAL JOURNAL 3 ( 1 0 ) ,  P. 1 0  (OCTOBER 1960) .  RECENT DEVELOPMENTS I N  P U B L I C  WORKS E Q U I P M E N T  B Y  THE NEW YORK 
S A N I T A T I O N  DEPARTMENT I N C L U D E  AN ELECTROMECHANICAL TRUCK SCALE AND A L E A F  COLLECTOR ASSEMBLY S T E E L  CORD T I R E S  HAVE 
B E E N  TESTED,  AND PRCVE T O  BE T H E  BEST. LOCAL STUDY AND COST A N A L Y S I S  WILL D E T E R M I N E  WHETHER T H I S  EQUIPMENT SHOULD BE 
L E A S E D  OR OWNED B Y  THE C I T Y .  OTHER P U B L I C  WORKS EQUIPMENT S T U D I E D  ARE D I E S E L  ENGINES,  AUTOMOTIVE P L A S T I C S ,  STRUCTURAL 
ADHESIVES,  AND TORQUE CONVERTERS. ( P H S )  

WkQlIQ8 C C A T A I N E R S  S O L V E  BUTT PROBLEM FOR R E P U B L I C  
REFUSE REMOVAL JOURNAL 3 ( 9 ) ,  P. 1 2  (SEPTEMBER 1960). F I R E  HAZARDS AND U N S I G H T L I N E S S  ARE A V O I D E C  AT AN A V I A T I O N  
P L A N T  BY THE USE OF S P E C I A L  RECEPTACLES FOR C I G A R E T T E  ENDS. T H E  CONTAINERS ARE 5-GALLON. 26-GAGE STEEL,  COVERED W I T H  A 
S T R I K I N G  RED, WHITE, AND B L A C K  SILK-SCREENED DESIGN.  ( P H S )  

Q 3 - 1 3 - 0 L L $ &  C I T Y  P R C F I T S  FROM TEN-YEAR C O L L E C T I O N  CONTRACT 
REFUSE REMOVAL JOURNAL 6 ( 6 ) 9  P. 30 ( J U N E  19631. D E S C R I B E S  T H E  REFUSE C O L L E C T I O N  SYSTEM I N  P A L 0  ALTO, C A L I F .  I N  
1 9 6 F  THE C I T Y  CHANGED FROM M U N I C I P A L  TO CONTRACT C O L L E C T I O N  B Y  S I G N I N G  A 10-YEAR CONTRACT W I T H  A REFUSE k A U L I N G  
COMPANY. THE AGREEMENT PRGVIDES FOR P L L  C I T Y  REFUSE REMOVAL EQUIPMENT TURNED OVER TO THE F I R M ,  C O N T I N U I N G  C I T Y  
S U P E R V I S I O N  OF T H E  REFUSE S E R V I C E  THROUGH A F U L L - T I M E  S A N I T A T I O N  SUPERVISOR I N  T H E  C I T Y  E N G I N E E R ' S  O F F I C E .  TWENTY 
PERCENT OF ASSESSMENTS COLLECTED KEPT BY THE C I T Y  FOR P R O V I D I N G  REFUSE D I S P O S A L  AND A B I L L I N G  S E R V I C E .  BACKYARD 
C O L L E C T I O N S  ALONG ROUTES S P E C I F I E D  BY T H E  C I T Y  E N G I N E E R ' S  O F F I C E ,  AND A M I N I M U M  S E R V I C E  OF ONCE-A-WEEK CGMBINED 
C O L L E C T I O N  FROM TWO 32-GALLON CANS FOR HOUSEHOLDERS AND ONE 32-GALLON CAN FROM APARTMENT DWELLERS. T H E  P R I V A T E  
OPERATOR WAS ALSO R E Q U I R E D  TO IMPROVE ON THE PREVIOUS M U N I C I P A L  C O L L E C T I O N  SERVICE.  ( P H S )  

P3=IJd.K256 A D V E R T I S I N G  I S  A H E L P  TO NORTHWEST CONTRACTOR ( C O L L E C T I O N  I 
REFUSE REMOVAL JOURNAL 6 ( 3 ) ,  P. 12  (MARCH 1 9 6 3 ) .  A VANCOUVER, WASH., REFUSE C O L L E C T I N G  F I R M ,  F A C E D  k I T H  AN 
E X P A N D I N G  P O P U L A T I O N  AND S E R V I C E  AREA, FOUND REFUSE CANS I N  NEW S U B D I V I S I O N S  CRAMMED W I T H  BACKBREAKING LOADS OF 
B U I L D I N G  M A T E R I P L S .  T H E  ANSWER TO T H I S  AND OTHER P U B L I C  R E L A T I O N S  PROBLEMS WAS FOUND I N  THE C R E A T I C N  OF " S A N I T A R Y  SAM 
''9 A K  I M A G I N A T I V E  CAPTOON CHARACTER, WHO I N  A L I G H T  GOOD-NATURED S T Y L E  E X P L A I N E D  THE COMPANY'S PROBLEMS TO I T S  
CUSTOMERS I N  A S E R I E S  O F  NEWSPAPER ADS. ( P H S )  

Qz=l3=a1b2 COMPANY S P E C I A L I Z E S  I N  SHOPPING CENTEP UPKEEP ( C O L L E C T I O N  1 
REFUSE REMCWAL JOURNAL 5 ( 7 ) ,  P. 6 ( J U L Y  1 9 6 2 ) .  D E S C R I B E S  A COMPANY I N  ENOLA,  PA., WHICH S P E C I A L I Z E S  I N  T H E  E N T I R E  
E X T E R I O R  MAINTENANCE O F  S H O P P I N G  CENTERS. ALTHOUGH REFUSE C O L L E C T I O N  I S  I T S  LARGEST JOB, I T  A L S O  P R C V I D E S  OTHER 
S E R V I C E S  SUCH AS LANDSCAPING,  MINOR R E P A I R S ,  SNOW REMOVAL, L O T  SWEEPING, REPLACEMENT O F  BURNED-OUT BULBS, T R A F F I C  
PLANNING,  AND T t E  S T G I P P I N G  OF P A R K I N G  LOTS. S P E C I A L I Z A T I O N  H A S  BEEN THE K E Y  TO T H I S  F I R M ' S  SUCCESS. I T  hAS R E F R A I N E D  
FROM S E E K I N G  R E S I D E h T I A L  B U S I N E S S  PARTLY BECAUSE OF T H E  P L E N T I F U L  SUPPLY OF S M A L L  REFUSE OPERATORS I N  T H E  AREA WHO ARE 
W I L L I N G  AND A B L E  TO ACCEPT LOWER P R I C E S  FOR C O L L E C T I O N  JOBS. CONVERSELY, MAINTENANCE O F  S H O P P I N G  CENTERS CANNOT BE 
HANDLED BY T H E  S M A L L  OPERATORS, AND THEREFORE THERE I S  L I T T L E  C O M P E T I T I O N  I N  T H I S  F I E L D .  ( P H S )  

FAST-GPOkING O H I O  F I R M  A V O I D S  OVER-EXTENSION ( C O L L E C T I O N ( C O N T A 1 N E R )  C O L L E C T I D N ( V E H I C L E 1  1 
REFUSE REMCVAL JOURhAL 5 ( 3 1 ,  P. 19 (MARCH 1 9 6 2 )  T H I S  A R T I C L E  T E L L S  OF THE R A P I D  E X P A N S I O N  OF A REFUSE C O L L E C T I O N  
F I R M  I N  T H E  C I N C I N N A T I ,  O H I O  AREA. THE E X P A N S I O N  WAS T H E  RESULT O F  A C O M B I N A T I O N  OF TWO B U S I N E S S E S  - A N  O H I O  F I R M  
WHICH WAS S U P P L Y I N G  A SWEEPING S E R V I C E  FOR THE AREA, AND A NDPTHERN KENTUCKY REFUSE HAULER. I T  HAS BEEN A C A U T I O U S  
E X P A N S I O N ,  HOWEVER, FOR T H E  F I R M  HAS NOT T R I E D  TO O B T A I N  MORE B U S I N E S S  THAN I T  WAS SURE I T  COULD HANDLE. THE F I R M  HAS 
M A I N T A I N E D  A CONSTAhT THREE TO ONE R A T I O  OF COMMERCIAL TO R E S I D E N T I A L  WORK S O  T H A T  I F  A R E S I D E N T I A L  CONTRACT I S  NOT 
RENEWED, T H E  CCMMEPCIAL B U S I N E S S  CAN ABSORB THE I D L E D  E Q U I P M E N T  AND EMPLOYEES. I N  A D D I T I O N  TO REFUSE C C L L E C T I O N ,  T H E  
O H I O  F I R M  ALSO CPERATES A SPPPY S E R V I C E .  CONTAINERS,  AT E S T A B L I S H M E N T S  W I S H I N G  T H I S  SERVICE,  ARE REGULARLY CLEANED OUT 
W I T H  C H E M I C A L S  . ( PHS 1 

QkEkQlEl.5 I F  REFUSE S E R V I C E S  STOP WliAT HAPPENS ( VECTOR P E S T  C O L L E C T I O N  B E N E F I T ( C O L L E C T I 0 N )  C C S T (  REFUSE)  1 
REFUSE REMOVAL JOURRAL 6 ( 7 ) ,  P. 2 5  ( J U L Y  1963).  D E S C R I B E S  A H Y P O T H E T I C A L  S I T U A T I D V  I N  W H I C H  A TOWN I S  GREATLY 
AFFECTED BY A TEMPORARY C E S S A T I O N  OF T H E  REFUSE C O L L E C T I O N  SERVICES.  C E S S A T I O N  OCCURRED ON A SATURCAY BECAUSE T H E  C I T Y  
C O U N C I L  P U T  OFF R E N E k I N G  I T S  CONTRACT W I T H  T H E  REFUSE COLLECTORS. RESTAURANT P R O P R I E T O R S T  WHO COUNTED ON S P E C I A L  
SATURDAY COLLECTIONS,  WERE THE F I R S T  TO F E E L  THE IMPACT.  R E S I D E N T S  D I D  NOT DISCOVER T H E  TROUBLE U N T I L  T h E Y  SET OUT 
T H E I R  REFUSE Oh MONDAY WHERE I T  S T I L L  R E M A I N E D  BY N I G H T F A L L .  T H E Y  SOON SAW AN I N F L U X  OF UNWELCCME PESTS WHOSE F A V O R I T E  
HAUNTS ARE P I L E S  OF S T A G N A T I N G  GARBAGE. THE COMMUNITY'S I N D U S T R I A L  E S T A B L I S H M E N T S  BEGAN TO SEE T H E I R  PRODUCTION F A L T E R  
ON TUESDAY AS THE GPCWING ACCUMULATIONS OF TRASH HAMPERED OPERATIONS.  THE C O U N C I L  Q U I C K L Y  REASSEMBLED AND WORKED OUT A 
TEMPORARY S O L U T I C N  TC COMMENCE REFUSE C O L L E C T I O N  ONCE A G A I N .  ( P H S )  

U%3=Ql892 L E A V E S  ADD 1 0 0 ~ 0 C O  YARDS TO L I T T E R  LOAD ( C O L L E C T I O N ( L E A V E S )  1 
REFUSE REMC!VAL JOURNAL 7(12)r P. 2 7  (1964). MILWAUKEE R E S I D E N T S  ARE P E R M I T T E D  TO PUSH T H E I R  L E A V E S  I N T O  T H E  
STREETS U N T I L  NOVEN6EP 1 5 ,  WHEN THE L E A V E S  MUST B E  CLEARED FOR SNOW. T H I S  MEANS ABOUT 30 ,000  CU-YDS I N  SUMMER AND 
70,000 CU-YDS I N  WINTER.  

Q3=.ll=cL8J.Q HAULER CNCE COMPETED W I T H  FREE C I T Y  S E R V I C E  ( C D S T ( O P E R A T 1 N G )  C O L L E C T I O N  ) 
REFUSE REMOVAL JOURNAL 7 (11) ,  P. 1 2  ( 2 9 6 4 ) .  A REFUSE C O L L E C T I C N  HELPER TURNED CONTRACT HAULER CESCRIBES HOW HE 
MANAGED TO START H I S  OWN CONTRACT OPERATION.  ALTHOUGH HE WAS COMPETING WITH THE FREE S E R V I C E  OF THE C I T Y  HE HAS 
MANAGED TO EXPAND H I S  F L E E T  AND SERVICE.  THE CONTRACT HAULERS R A T E  ARE SET BY T H E  C I T Y  ON A COST PER CU-YD OR COST 
CONTAINER RATE I N  GALLONS. T P E  C I T Y  P R O V I D E S  FOR R E S I D E N T I A L  D I S P O S A L  A T  NO COST BUT T H E  CGMMERCIAL CUSTOMERS MUST 
ARRANGE FOP T H E I P  @WN REFUSE D I S P O S A L  BY CONTRACTORS. SOME O F  T H E  FEES ARE L I S T E D .  

Q9=.l3=!U&fi FQUIPMENT B I D S  MUST HAVE GUARANTEED MAINTENANCE ( C O L L E C T I O N ( V E H 1 C L E  1 1 

PER 

REFUSE QEMOVAL JOUFNAL 8 ( l ) r  P. 1 8  ( 1 9 6 5 1 .  C A P I T A L  EQUIPMENT S U P P L I E R S  ARE REQUIRED TO S U B M I T  MAINTENANCE CONTRACT 
B I D S  ALONG W I T H  REGULAR E Q U I P M E N T  B I D S  TO THE C I T Y  OF CHICAGO. A 3 1 , 0 3 5 , 5 5 5  EQUIPMENT B I D  FOR 100 NEW TRUCKS WAS 
ACCOMPANIED BY P 8 2 , 2 1 2 , 7 5 5  MAINTENANCE CONTRACT FOR A P E R I O D  OF S I X  YEARS. THE SCOPE OF THE CCNTRACTS, MAINTENANCE 
SCHEDULES AND PAYMENT SCHEDULES ARE DESCRIBED.  

!lZ=lk!U.82Q NEW YORK TO ACCEPT UNWANTED J A L O P I E S  ( C A R ( J U N K )  BULKY-WASTE C O L L E C T I C N  1 
REFUSE REMOVAL JOURNAL 8 ( 4 ) 7  P. 2 8  ( 1 9 6 8 ) .  I N  ORDER TO REDUCE THE NUMBER O F  ABANDONED V E H I C L E S  ON THE C I T Y ' S  
STREETS T H E  DEPARTMENT @F S A N I T A T I O N  I S  O F F E R I N G  GARAGES, L A N D F I L L S ,  I N C I N E R A T O R S  TO MOTORISTS WHO W I S H  TO D I S P O S E  OF 
OLD UNWANTED V E H I C L E S  L E G A L L Y  

PI=lZ=PIB33 M I  L L I G N  S T C P S  D A I L Y  I N  L O S  ANGELES ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  

REFUSE REMOVAL JCURhAL 8 ( 8 ) 1  P. 3 8  ( 1 9 6 5 ) .  THE LOS ANGELES REFUSE C O L L E C T I O N  AND D I S P O S A L  D I V I S I O N  OF THE BUREAU 
OF S A N I T A T I O N  P I C K S  U P  AND DISPOSES OF 1.1 M I L L I O N  TONS OF REFUSE ANNUALLY FROM ABOUT 1 M I L L I O N  R E S I D E N T I A L  U N I T S ,  

BURNING IS ALLOWED BECAUSE OF SMOG PROBLEMS. CURRENTLY THE T O T A L  COST OF C O L L E C T I O N  S E R V I C E  PER R E S I C E N T I A L  U N I T  
I N C L U D I N G  OVERHEAD, I S  APPROXIMATELY 31.17/MONTH. 

HUME, Ne 6. 

i4,noo TONS P E R  Y E A P  OF COPMERCIAL FOOD W A S T E  AND ANIMAL C A R C A S S E S .  T H E  BUREAU O P E R A T E S  3 SANITARY LANDFILLS. NO 

QM3=!21919 FREE C I T Y  C O L L E C T I O N S  NO BAR TO CONTRACTOR 
REFUSE REMCVAL JCURk'AL 8 ( 9 ) ,  P. 16 ( 1 9 6 5 ) .  I N  JANUARY 1 9 6 4 ,  A P R I V A T E  CONTPACTOR STARTED A ONE TRUCK REFUSE 
REMOVAL S E R V I C E  I N  ChARLESTON,  SOUTH C A R O L I N A ,  COMPETING W I T H  FREE M U N I C I P A L  REFUSE REMOVAL S E R V I C E .  B Y  CONCENTRATING 
ON T H E  COMMERCIeL A h D  I N D U S T R I A L  AREA H E  WAS A B L E  T O  F U R N I S H  THE TYPE OF REMOVAL S E R V I C E  T H E  M U N I C I P A L  C C L L E C T I O N  
SYSTEM COULD NCT OFFEP. THE CONTRACTCP NOW S E R V I C E S  A 6 0  M I L E  R A D I U S  OF CHARLESTON W I T H  F I V E  PACKERS, GA A 24  HOUP 
B A S I S .  H I S  ACCOUNTS NCIW I N C L U D E  COMMERCIAL, I N D U S T R I A L  AND R E S I D E N T I A L .  

f-' I 

LJ I 
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Ql=l2=Q19a SPARE A THOUGHT FOR C L E A N S I N G  
P U B L I C  C L E A N S I N G  5 4 ( 3 ) ,  P. 7 8 5  ( 1 9 6 4 ) .  ALTHOUGH I T  I S  A P P R E C I A T E D  THAT T H E  PLANNERS AND DEVELOPERS MUST D E S I G N  
T H E I R  PROJECTS I N  A WAY THAT THE GREATEST U S E  OF LAND FOR HOUSING MAY BE R E A L I Z E D  SOME THOUGHT SHOULD BE G I V E N  T O  T H E  
M U N I C I P A L  S E R V I C E S  THAT MUST BE ASSOCIATED W I T H  T H E  HOUSING PROJECTS I N  THE WAY O F  REFUSE C O L L E C T I O N  AND STREET 
C L E A N I N G .  S I N C E  THE TREYD I S  TO LARGER EQUIPMENT TO MEET THE DEMAND OF LARGER LOADS AND REDUCED T R I P S  TO L A N D F I L L S  OR 
I N C I N E R A T O R S  T H E  P U B L I C  C L E A N S I N G  PEOPLE ARE M A K I N G  A P L E A  FOR THE PLANNERS AND DEVELOPERS TO KEEP THESE SUGGESTIONS I N  
M I N D  FOR FUTURE PROJECTS. 

~ ~ 2 - 0 7 0 Q ~  WORK STUDY A S  A P P L I E D  TO P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  I 

6 6 T H  ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  MARGATE, ( J U N E  6 - 1 2 ,  1964) .  A CASE H I S T O R Y  O F  THE 
A P P L I C A T I O N  OF WORK S T J D Y  I N  T H E  C L E A N S I N G  AND TRANSPORT DEPARTMENT OF THE C I T Y  OF WESTMINISTER.  

Q3-17-02Qq2 T E C H N I C A L  ASPECTS OF THE REPORT OF T H E  WORKING PARTY ON REFUSE C O L L E C T I O N  

6 9 T H  ANNUAL C O h F  OF THE I N S T I T U T E  O F  P U B L I C  C L E A N S I N G ,  BLACKPOOL, ( J U N E  6-91 1967). T H I S  PAPEP D E A L S  W I T H  SOME OF 
THE T E C H N I C A L  ASPECTS CF THE WORKING PARTY REPORT ON REFUSE C O L L E C T I O N  WHICH C O N S I S T S  OF A 2 3  CHAPTER REPORT. 

F L I N T O F F ,  F. 

M I L L A R D ,  R. F. 

04 Salvage and Reclamation 

04 01 POTENTIAL VALUES 

IZftrQJ,.=QQJJl T H E  GUREAI, O F  M I N E S  LOOKS A T  REFUSE D I S P O S A L  AND RECOVERY P O S S I B I L I T I E S  ( ASH SURVEY S A L V A G E ( M E T A L 1  
E C O N O M I C ( P E N A L T Y )  I N C I N E R A T O R  PROCESS-DEVELOPMENT 1 
REYNOLDS, w .  F. 

P U B L I C  WORKS 9 9 ( 1 2 ) ,  P. 8 5 - 8 6  (DECEMBER 1 9 6 8 1 .  RESEARCH I S  D E S C R I B E D  ON THE RECOVERY OF METALS (GOLD AND S I L V E R )  
FROM F L Y  ASH PRODUCED 6 Y  M U N I C I P A L  I N C I N E R A T O R S .  A PROCESS HAS ALSO BEEN DEVELOPED TO R E C L A I M  FERROUS AND NON-FERROUS 
METALS FROM I N C I N E R A T O R S  ASH. THE WASTE M A T E R I A L  I S  SCREENED M A G N E T I C A L L Y  SEPARATED, SHREDDED, CRUSHED AND GROUND. 
F R A C T I O N S  R I C H  I N  METALS ARE T H E k  MELTED AND ANALYZED. BY L E A C H I N G ,  COPPER AND T I N  ARE SEPARATED FRCM THE I R O N  
F R A C T I O N S ,  PRODUCING I R O N  3 F  H I G H  Q U A L I T Y  FOR SCRAP METAL. P R E L I M I N A R Y  F I N D I N G S  SHOW THAT M U N I C I P A L  REFUSE C O N T A I N S  
ABOUT 5 5 0  POUNDS O F  METALS PER TON O F  R E S I D U E .  ABOUT 5 0 0  POUNDS OF T H I S  I S  IRON.  THE REMAINDER I S  ALUMINUM, COPPER, 
T I N ,  AND ZINC.  I T  t+AS A L S O  BEEN LEARNED THAT NON-MAGNETIC T R A C O N I T E  CAN BE CONVERTED I N T O  USABLE I R O N  ORE BY M E L T I N G  
W I T H  SCRAP I R O N  AND S T E E L .  

QkQJ.=QQl= CHANGE WASTE I N T O  REVENUE ( SALVAGE 1 

T H E  AMEPICAN C I T Y  7 8 ( 3 ) ,  P.  2 7  (MARCH 1 9 6 6 ) .  THE SALE OF WASTE PAPER AND OTHER S A L V A G E  I T E M S  RETURNED 

O F  G A T H E R I N G  THESE M A T E R I A L S  AT THE D I S P O S A L  AREAS. THE C I T Y  FnAKES NO GUARANTEE T O  T H E  CONTRACTOR NOR DOES I T  
SEPARATE T H E  I T E M S  FOR H I M .  T H E  CONTRACTOR MAKES H I S  OWN ARRANGEMENTS TO ACCUMULATE THEM AFTER THE C O L L E C T I O N  TRUCKS 

F A R R I S ,  W .  W. 

A P P R O X I M A T E L Y  N I N E  THOUSAND DOLLARS T O  T H E  C I T Y  OF MEMPHIS, I N  1 9 6 2 .  A CONTRACTOR P A I D  T H I S  AMOUNT FOR THE P R I V I L E G E  

HAVE COMPLETED T H E I P  D E P O S I T S .  WASTE PPPEP COMPRISES AN E S T I M A T E C  80 PERCENT OF THE SALVAGEABLE M A T E R I A L S .  ( A U T H )  

Qk=Ql-O073h 200 - 3 5 0  TONS O F  T I N  SALVAGED MONTHLY ( S A L V A G E ( M E T A L 1  1 
REFUSE REMOVAL JOURNAL 10(11),  P. 2 6  (NOVEMBER 1 9 6 7 ) .  LOS ANGELES BYPRODUCT CO. SALVAGES T I N  CANS A T  FOUR 
S A N I T A R Y - L A N D F I L L S  hEAR SACRAMENTO, C A L I F O R N I A .  FROM 200 TO 3 5 0  TONS ARE RECOVERED FROM EACH O f  T H E  FOUR S I T E S .  
S E P A R A T I O N  IS BY M A G h E T I C  SEPARATOR. CANS ARE PROCESSED FOR COPPER RECOVERY. 

Q&-Al=QQbX S A N I T A R Y - L A N D F I L L  SALVAGE NETS $11 7 6 3 9  ( I N C O M E ( S A L V A G E )  SALVAGE 1 
MUCKELFOY, E. F. 

THE A M E R I C A N  C I T Y  7 6 ( 9 ) ,  P. 31  (SEPTEMBER 1 9 6 1  ). D I S C U S S E S  T H E  S A L E  OF SALVAGE RECOVERED FROM A S A N I T A R Y  L A N D F I L L  
I N  E L  PASO, T E X A S .  I N C L U D E S  A BREAKDOWN OF T H E  SALVAGE I N T O  THE D I F F E R E N T  T Y P E S  OF M A T E R I A L  AND G I V E S  TI-E REVENUE MACE 
FROM THE SALE OF EACH TYPE. ( P H S )  

& - 0 1 - 0 0 7 3 Q  T H E  SALVAGE P O T E N T I A L  O F  DOMESTIC REFUSE ( C O M P @ S T I T I  C R  TRENDS S A L V A G E l A L L - T Y P E S )  ) 
P U B L I C  C L E A N S I N G  5 1 ( 2 ) ,  P. 8 1  (FEBRUARY 1 9 6 1 ) .  T H E  A R T I C L E  I S  A N  A N A L Y S I S  O F  THE REFUSE S I T U A T I O N  I N  ENGLAND W I T H  
REGARD TO SALVAGE AND I T S  P O T E N T I A L .  I T  C O N T A I N S  AN E X T E N S I V E  C O N S I D E R A T I O N  OF T H E  SALVAGE P O T E N T I A L  OF DOMESTIC 

OF REFUSE AND OF THE FACTORS WHICH WOULD HAVE AN EFFECT ON FUTURE CHANGES I N  THE C O M P O S I T I O N  OF REFUSE. E N G L I S H  REFUSE 
I S  C H A N G I N G  C O N T I N U A L L Y  I N  C O M P O S I T I O N  I N  T H A T  I T  H A S  L E S S  WEIGHT AND MORE BULK. WASTE PAPER I N C R E P S E S  BY 4 PERCENT 

REFUSE AND ON THE SCRTING,  HANDLING,  MARKETING, AND U T I L I Z A T I O N  O F  SALVAGE M A T E R I A L .  I T  C O N T A I N S  A THORCUGH A N A L Y S I S  

PER YEAR. I N  20 YEARS, PAPER W I L L  C O N S T I T U T E  2 5  PERCENT BY WEIGHT AND 7 5  PERCENT BY VOLUME OF THE T C T A L  REFUSE. 
FACTORS H A V I N G  A B E A R I N G  ON THE CHANGE ARE THE I N C R E A S I N G  USE OF PAPER AND PACKAGING M A T E R I A L 1  CHANGE I N  D W E L L I N G  
H E A T I N G  METHODS, ANC T H E  E X T E N S I V E  USE OF METAL CONTAINERS.  ( U C )  

.&=Ql=QQIa WASTE OP WEALTH ( S A L V A G E ( A L L - T Y P E S )  1 
P U B L I C  C L E A N S I N G  5 1 ( 4 ) ,  P. 1 8 2  ( A P R I L  1961). I N  THE A R T I C L E  I S  DISCUSSED THE P O S S I B L E  U T I L I Z A T I O N  OF D I S C A R D E D  

TERMS USED TO D E S C R I B E  SUBSTANCES WHICH CPNNOT R E A D I L Y  B E  DETECTEC AND WHICH I N T E R F E R E  W I T H  T H E  REUSE OF WASTE 
WASTE M A T E R I A L S  SUCH AS PLANTS,  GRASS CUTTINGS,  WASTE PAPEP, BOTTLES,  AND CANS. " P E R N I C I O U S "  AND " C O N T R A R I E S "  ARE 

PRODUCTS. ANY FOREIGN ELEMENT I S  A "CONTRARY," E.G.1 G L A S S  AND METAL SCRAPS I N  T H E  GARBAGE TO EE F E C  HOGS. I N  PAPER 
9 E U S E 1  THE MOST " P E R N I C I O U S "  OF T H E  "CONTRARIES"  ARE T H E  R E S I N S  ADDED TO G I V E  PAPER "CUT STRENGTH." OTHER "CONTRARIES"  
ARE WAXED L A M I N A T E S ,  P L A S T I C S ,  POLYETHYLENE,  AND OTHER F I L M S .  THEY I N T E R F E R E  W I T H  REPULPING.  ( U C )  

Q&=QkQQ&fQ D I S P O S A L  S Y S T E M  MAKES CASH FROM T R A S H  ( VOLUME-REDUCTION SALVAGE COMPOSTING ) 
ENGRG NEWS-RECORD 1 7 2 (  1 3 )  , P. 3 2  (MARCH 26,  1 9 6 4 ) .  SALVAGF ANC CONVERSION SYSTEMS, COMPLETELY ENCLOSED REFUSE 
D I S P O S A L  SYSTEM CONVERTS ALMOST 100 PERCENT O F  A L L  DOMESTIC REFUSE I N T O  SALABLE PRODUCTS. I M M E D I A T E L Y  AFTER 
SALVAGEABLE M A T E R I A L  I S  REMGVED BY HAND THROUGH SYSTEM OF CONVEYORS AT R E C E I V I N G  END OF P L A N T 1  REMAINDER OF REFUSE 
UNDERGOES 6-DAY B A C T E R I A L  DECOMPOSITION WHICH CONVERTS I T  I N T O  COMPOST. F I N A L  COMPOST HAS L E S S  THAN 20 PERCENT OF THE 
VOLUME A N 0  80 PERCENT OF T H E  WEIGHT O F  I N C O M I N G  REFUSE.  ( E I )  

~ ~ l = ~ ~ I ~  F I E L D  OF REFUSE SALVAGE ( Q U A N T I T Y  C O M P O S I T I O N  S A L V A G E ( P O T E N T 1 A L  1 RENDERING CCMPOSTING R A I L - H A U L  1 
RAKCLES, L e  C.9 JR.  

COMPOST S C I E N C E  4 ( 2 ) ,  P. 5 - 1 0  (SUMMER 1 9 6 3 ) .  D I S P O S A L  AND U T I L I Z A T I O N  OF V A R I O U S  TYPES OF WASTES AND P O T E N T I A L S  CF 
COMPOSTING AS P O S S I B I L I T Y  I N  RECOVERY O F  M A R G I N A L  WASTE. U T I L I Z A T I O N  OF HOUSEHOLD GARBAGE AND DEAD ANIMALS.  S A L V A G E  OF 
PAPER, AND CLGTH, AND OF METPLS AND OTHER NONCOMBUSTIBLE P U B B I S H .  USE OF SALVAGED T I N  CANS I N  CCPPER C I h I k G  AND 
ADVANTAGES OF SEPARATE WASTE C O L L E C T I O N  AS P R A C T I C E D  I N  LOS ANGELES, C A L I F O R N I A .  A T A B L E  S U M M A R I Z I N G  THE Q U A N T I T I T E S  
AND C O M P O S I T I O N  O F  REFUSE COLLECTED I N  LOS ANGELES I S  PRESENTED. ( E 1 1  
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& = Q l - O 1 @ + 2  THEY EVEN S E L L  T H E  ASHES ( S A L V A G E ( M E T A L 1  I N C I N E R A T O R  1 
SANDERS, N. H. 

P U B L I C  WOPKS 9 4 ( B ) ,  P. 99 (AUGUST 19631. D E S C R I B E S  THE S A L V A G E  SHOP OF THE C I T Y  OF MEMPHIS,  TENNESSEE,  L I G H T ,  GAS, 
AND WATER D I V I S I O N ,  I h C L U O I N G  THE FOLLOWING EQUIPMENT I N  THE SHOP- A L I G H T - B U L B  CRUSHER FOR S A L V A G I N G  THE BRASS ENDS 
OF STREET L I G H T  BULBS, A GAS-FIRED I N C I N E R A T O R  FOR SALVAGING COPPER FROM WIRES AND CABLES,  AND W I R E  S T R I P P E R S  FOR 
R E C L A I M I N G  ALUMINUM WIPE.  THE SALVAGE SHOP N E T T E D  $105,525 FPOM I T S  SALVAGE O P E R A T I O N S  D U R I N G  THE F I S C A L  YEAR ENDING 
OCTOBER 31, 1962. ( F H S )  

Q4SJ.=U921 COMPOS I T I O N  AND C H A R A C T E R I S T l C S  O F  M U N I C I P A L  I N C I N E R A T O R  R E S I D U E S  ( SALVAGE(METALS I A N A L Y S I S  ( R E S I D U E  1 

U.S. BUREAU OF MINES,  R I  7204 (DECEMBER 1968) .  THE BUREAU OF M I N E S  I S  D E V E L O P I N G  METHODS FOR R E C L A I M I N G  THE METAL 

I N  W H I C H  R E L I A B L E  METHODS FOR S A M P L I N G  AND A N A L Y Z I N G  M U N I C I P A L  R E S I D U E S  WERE E S T A B L I S H E D  AND T H E  C O M P O S I T I O N  AND 
C H A R A C T E R I S T I C S  OF T H E  R E S I D U E S  WERE DETERMINED. SAMPLES WERE O B T A I N E D  FROM A V A R I E T Y  OF GRATE-TYPE FURNACES AND ALSO 
FPOM A POTARY K I L N  FUPNACE. THE SAMPLES WERE PROCESSED ON A BATCH B A S I S  AND SEPARATED I N T O  T H E I R  N A T U R A L  C A T E G O R I E S  BY 

KENAHAN, C. 6.  + S U L L I V A N ,  P. M. + RUPPERT, J. A. + SPANO, E. F .  

AND M I N E R A L  VALUES C O N T A I N E D  I N  M U N I C I P A L  I N C I N E R A T O R  RESIDUES.  T H I S  REPORT D E S C R I B E S  THE F I R S T  PHASE O F  THE RESEARCH 

A V A R I E T Y  OF METHODS I N C L U D I N G  SCREENING, M A G N E T I C  SEPARATION,  A I R  S E P A R A T I O N  TECHNIQUES,  A N 0  H A N D P I C K I N G .  T H E  M A I N  
COMPONENTS OF THE R E S I D U E S  WERE CETERMINED T O  BE METAL AND METAL O X I D E S ,  G L A S S  AND ASH. ( A U T H )  

94-0kQl334 T I N - C A N  SALVAGE IS GOOD B U S I N E S S  ( ASH I 
T H E L I N ,  C. MI 

THE A M E R I C A N  C I T Y  7 1 ( 9 1 ,  P. 20 (SEPTEMBER 1 9 5 6 ) .  A B R I E F  D E S C R I P T I O N  O F  ARRANGEMENTS A T  F T .  WORTH, TEXAS TO 
SALVAGE I N C I N E P A T O R  ASH WHICH I S  COMPRISED 75 PERCENT BY VOLUME OF T I N  CANS. CANS ARE R O L L E D  AND S O L D  UNDER CONTRACT 
FOR USE I N  COPPER M I N I N G .  ( P H S I  

Q49kU41p S A W M I L L  MAKES TREE D I S P O S A L  P R O F I T A B L E  ( BULKY-WASTE 1 
THE A M E R I C A N  C I T Y  71(1G) , P. 105 (OCTOBER 1 9 5 6 ) .  KANSAS C I T Y ,  M I S S O U R I  (WELFARE DEPARTMENT)  OPERATES A S A W M I L L  AND 
REPORTS TRANSFORMING WASTE LOGS I N T O  LUMBER AND BRANCHES I N T O  CORDWOOD WHICH ARE MUCH I N  DEMAND THEREBY E L I M I N A T I N G  
BRUSH BURNING N U I S A h C E  ANC S A V I N G  $20,000 ANNUALLY. ( P H S )  

QkQl=Ql889 THE ECONOMICS O F  THE WASTE PAPER I N D U S T R Y  ( QUANTITY S A L V A G E ( P A P E R 1  P R O J E C T I O N  1 

P H - D .  T H E S I S ,  NEW YCFK U N I V E R S I T Y , ( J U N E  1 9 6 3 ) .  GROWTH I N  THE WASTE PAPER I N D U S T R Y  I N  THE POSTWAR P E R I O D  HAS B E E N  
L A G G I N G  FAR B E H I N D  GFOWTH I N  THE T O T A L  ECONOMY AND THAT OF THE PAPER AND BOARD INDUSTRY.  T H I S  REFLECTS A SHARP D E C L I N E  
I N  WASTE PAPER'S SHARE O F  F I B R O U S  M A T E R I A L S  CONSUMPTION I N  PAPER AND BOARD MANUFACTURE, STEMMING P R I N C I P A L L Y  FROM THE 
D E C L I N I N G  MARKET P O S I T I O N  OF THE NONINTEGRATED SECTOR OF T H E  PAPERBOARD INDUSTRY.  T O T A L  WASTE PAPER CONSUMPTION H A S  
BEEN ON A PLATEAU I N  T H E  POST- WAR PERIOD.  P R O J E C T I O N S  OF WASTE PAPER CONSUMPTION THROUGH T H E  1 9 6 0 ' s  MUST T A K E  I N T O  

TUCHMAN, S. G. 

ACCOUNT THE R A T E  @F GROWTH I N  T H E  T O T A L  ECONOMY, I N  T H E  PAPER AND BOARD INDUSTRY,  AND I N  TOTAL F I B R O U S  M A T E R I A L S  
CONSUMPTION, AND WASTE P A P E R ' S  SHARE OF TOTAL F I B R O U S  M A T E R I A L S  CONSUMPTION. I N  T H I S  STUDY T H E  T O T A L  AMERICAN ECONOMY 
I S  PROJECTED T O  GRCW I N  T H E  1960 '5  AT AN AVERAGE ANNUAL R A T E ,  COMPOUNDED, OF 3.5 PERCENT. PAPER ANC BOARD PRODUCTION 
I S  PROJECTED T C  EXPAND A T  A COMPCUND PNNUAL R A T E  OF 4.0 PERCENT. TOTAL F I B R O U S  M A T E R I A L S  CONSUMPTION I S  ALSC PROJECTED 
TO GROW AT A R A T E  O F  ABOUT 4 PERCENT. WASTE P A P E R ' S  SHARE OF T O T A L  F I B R O U S  M A T E R I A L S  CONSUMPTION, WHICH HAS B E E N  
D E C L I N I N G  THROUGH T H E  POSTWAR PERIOD,  IS EXPECTED TO D E C L I N E  ONLY S L I G H T L Y  THROUGH THE 1960 ' s .  T H I S  REFLECTS 
A N T I C I P A T I O N  OF A SLOWING DOWN I N  THE LOSS OF MARKET P O S I T I O N  OF T H E  NONINTEGRATED SECTOR O F  T H E  PAPERBOARD I N D U S T R Y ,  
AS T F E S E  NONINTEGRATED M I L L S  GET DOWN TO T H E I R  HARD-CORE MARKETS. AT T H E  SAME T I M E ,  TECHNOLOGICAL CEVELOPMENTS ARE 
EXPECTED TG OPEN UP TO SOME EXTENT NEW MARKETS FOR WASTE PAPER. WASTE PAPER CONSUMPTION I S  PROJECTED TO R I S E  FROM I T S  
l c b l  L E V E L  O F  9,617,700 TONS TO 10,3@0,000 T O N S  I N  1965 AND 12rC00,000 TONS I N  1970. T H I S  WOULD MEAN A GROWTH R A T E  FOR 
WASTE PAPER CONSUMPTION I N  T H E  P E R I O D  1961-1070 O F  3.2 PERCENT. THE WASTE PAPER I N D U S T R Y ' S  GROWTH I h  T H E  POSTWAR P E R I O D  
H P S  BEEN IMPEDED BY FACTORS LARGELY BEYOND T H E  CONTROL OF T H E  INDUSTRY.  THERE WAS L I T T L E  THE WASTE PAPER I N D U S T R Y  COULD 
HAVE DONE TO FORESTALL THE E X P A N S I O N  OF THE I N T E G R A T E D  PULP,  PAPER AND BOARD INDUSTRY I N  T H E  SOUTH AND THE P A C I F I C  
NORTHWEST, WHICH S O  ADVERSELY AFFECTED WASTE PAPER INDUSTRY.  I N  THE COMING DECADE, HOWEVER, DEVELOPMENTS OF T H I S  
M A G N I T U D E  ARE NCT L I K E L Y  TC CCCUR. T H E  WPSTE PAPER INDUSTRY W I L L  THEREFORE HAVE MORE I N F L U E N C E  OVER I T S  GROWTH THAN I N  
T H E  RECENT PAST. THERE ARE TWO IMP@RTANT AREAS I N  WHICH THE WASTE PAPER I N D U S T R Y  MIGHT C O N S I D E R  T A K I N G  A C T I O N  I N  ORDER 
TO I M P R O V E  I T S  LCNG-TERM GROWTH PROSPECTS. T H E  F I R S T  I N V O L V E S  THE MARKETING CHANNELS FOR WASTE PAPER. A T  T H E  PRESENT 
T I M E  MOST WASTE PAPER I S  SORTED AND GRADED BY WASTE PAPER DEALERS. I T  I S  RECOMMENDED THAT T H I S  F U N C T I O N  B E  UNDERTAKEN, 
WHEREVER P O S S I B L E ,  BY T H E  I N D U S T R I A L  AND COMMERCIAL GENERATORS OF WASTE PAPER RATHER T H A N  BY T H E  DEALERS. T H I S  WOULD 
R E S U L T  I N  I M P R O V I N G  T h E  Q U A L I T Y  OF WASTE PAPER AND ALSO I N  LOWERING I T S  COST, WHICH WOULD ENHANCE T H E  C O M P E T I T I V E  
P O S I T I O N  O F  THE WASTE PAPER I N D U S T R Y  AND OF THE NONINTEGRATED SECTOR OF THE PAPERBOARD I N D U S T R Y  ( T H E  P R I N C I P A L  USER OF 
WASTE PAPER) .  T H E  SECOND AREA FOR IMPROVEMENT I N V O L V E S  THE WASTE PAPER I N D U S T R Y  UNDERTAKING A BROAC-SCALED RESEARCH 
PPOGR4M TO DEVELOP NEW U S E S  FCR WASTE PAPER AND T O  IMPROVE CURRENT METHODS OF U T I L I Z I N G  T H I S  B A S I C  COMMODITY. 

Q&=Ql=Ql.P12 T R A I L E R S  HCOKED TO PACKERS SPEED WASTE PAPER C O L L E C T I O N  ( SALVAGE I 
REFUSE REMOVAL JOUREvAL 8 ( 1 1 )  P. 2 8  (1965) .  SMALL TWO-WHEELED T R A I L E R S  HOOKED TO REFUSE C O L L E C T I O N  V E H I C L E S  ARE 
B E I N G  USED TO P I C K  UP WASTE PAPER AND CARDBOARD FOR SALVAGE. WHERE SALVAGE OPERATIONS ARE C A R R I E D  ON T H I S  HAS 
I N C R E A S E D  SALVAGE E F F I C I E N C Y  AND LOWERED O P E P A T I N G  COSTS. SALVAGEABLE M A T E R I A L S  NEVER GET M I X E D  W I T H  UNSALVAGEABLE 
M A T E P I A L S ,  SALVAGEABLE M A T E R I A L S  DO NOT TAKE U P  SCARCE L A N D F I L L  SPACE. 

124-01 -C'lel& PORTABLE CRUSHER SPEEDS AUTO SALVAGE ( COMPACTION BULKY-WASTE 1 
REFUSE REMOVAL J C U P h A L  8 ( 9 ) r  P. 32 ( 1 9 6 5 ) .  A CAR CRUSHER T H A T  MAY BE TRANSFERED FROM O N E ' A U T O  SALVAGE YARD TO 
ANOTHER HAS ENABLED THE ATLER COS OF DAVENPORT, IOWA, T O  TURN J U N K  CARS I N T O  U S E F U L  AND P R O F I T A B L E  S T E E L .  F I V E  150 HP. 
MOTORS D E L I V E R  1,000 T C h S  OF PRESSURE T H A T  W I L L  COMPRESS AS MANY AS 3 COMPLETE A U T O M O B I L E S  I N T O  A 60'' X 24" X 24" B A L E  
I N  9@ SECONDS. 

Q4-01-07159 RETI-INK I N G  T H E  S O L I D  WASTE PROBLEM ( SALVAGE S I Z E - R E D U C T I O N  PNEUMATIC-COLLECT I O N  ' 1  

S C I E N C E  J t  P. 60-75 (SEPTEMBER 1969) .  THE AUTHOR REVIEWS THE REFUSE D I S P O S A L  PROGRAM, I N  T H E  U N I T E D  S T A T E S  I N  

PPDBLEMS. H E  I S  VEFY C F I T I C A L  @ F  SOME OF THE M U N I C I P A L I T I E S  FOR NOT I M P R O V I N G  T H E I R  D I S P O S A L  PROGRAMS. IMPROVEMENTS I N  
C O L L E C T I O N  METhODS, I N C I N E R A T I O N ,  TRANSPORTATION,  RECLAMATION,  AND P L A N N I N G  ARE DISCUSSED.  

WILSON, D. G. 

P A R T I C U L A R .  AS TECHN3LOGY CHANGES NEW PRODUCTS ARE GENERATED WHICH I N  TURN CHANGE THE CHARACTER OF OUR REFUSE D I S P O S A L  

1?4rILkQZJ,B DUMF S I T E  R E C L A M A T I O N  P R A C T I C E S  VARY W I D E L Y  
PEFUSE REMOVAL JOURNPL 9 ( 2 ) ,  P. 38 (FEBRUARY 1966) .  I N  ORDER FOR T H E  O H I O  M U N I C I P A L  LEAGUE TO DETERMINE WHETHER OR 
NOT I T  I S  ECONCMICAL T O  S A L V A G E  SCRAP METAL A T  DUMPS OR L A N D F I L L  OPERATIONS,  THE LEAGUE MADE A SURVEY GF O H I O  C I T I E S  TO 
D E T E R M I N E  WHICH C I T I E S  CONDUCTED SUCH AN OPERATION,  AND WHETHER THEY FOUND I T  TO BE ECONOMICAL. OF 146 M U N I C I P A L I T I E S  
RESPONDING, 124 D I D  h O T  CONDUCT SUCH AN OPERATION.  L I S T E D  ARE 1 3  M U N I C I P A L I T I E S  AND T H E  TYPES OF C O L L E C T I O N  AND INCOME 
R E C E I V E D  FROM T H E I R  SALVAGE OPERATIONS. 
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U - 0 7 - P O 5 6 2  REFUSE C C L L E C T I O N  AND D I S P O S A L  I N  WESTERN EUROPE PART I11 ( COMPOSTING S A L V A G E  S A N I T A R Y - L A N D F I L L  1 

P U B L I C  WORKS 9 3 ( 6 1 ,  P. 139  ( J U N E  1962) .  SALVAGING-  ALTHOUGH EUROPEAN REFUSE USUALLY I S  UNSEGREGATED A T  T H E  P I C K U P  
ROGUS, C. A. 

P O I N T ,  SALVAGEABLE P A T E R I A L S  GENERALLY ARE SEPARATED BEFORE THE REFUSE I S  TREATED. ENGLAND AND SCOTLAND ARE T H E  ONLY 
EUPOPEAN C O U N T R I E S  I N  WHICH S A L V A G I N G  I S  P R A C T I C E D  E X T E N S I V E L Y  AS A MEANS O F  REFUSE D I S P O S A L .  REASONS FOR THE D E C L I N E  
I N  S A L V A G E  ARE- 1. MANUAL SORTING I S  P R O H I B I T I V E L Y  E X P E N S I V E  AND WORKING C O N D I T I O N S  ARE U N S A N I T A R Y .  MANUAL WORK IS 
NECESSARY EVEN W I T H  A H I G H L Y  MECC-ANIZED PROCESS. 2. THE REUSE O F  PAPER H A S  D E C L I N E D  W I T H  THE WIDER USE OF 
S Y N T H E T I C S .  3. B U I L D U P  OF P R I N T I N G  I N K S  MAKES REUSE O F  PAPER FOR NEWSPRINT D I F F I C U L T  WITHOUT AN I N K  REMOVAL PROCESS. 
4 .  RECOVERY O F  D I R T Y ,  O I L Y  T E X T I L E S  I S  NOW U N P R O F I T A B L E .  5. A D M I X I N G  OF SCRAP METALS HAS A C U M U L A T I V E  ADVERSE E F F E C T  
ON THE P H Y S I C A L  P R O P E R T I E S  OF STEELS,  AND I S  P R A C T I C E D  L E S S .  DATA ON THE Q U A N T I T I E S  AND REVENUES D E R I V E D  FROM GARBAGEb 
SCRAP METAL,  PAPER, AND OTHER M A T E R I A L S  SALVAGED I N  ENGLAND ARE PRESENTED. COMPOSTING- D I R E C T  S P R E A D I N G  OF DOMESTIC 
REFUSE ON FARM LAND N I T H O U T  ANY I N T E R M E D I A T E  P R E P A R A T I O N  NOW I S  SELDOMLY USED, LARGELY BECAUSE OF ATTENDANT U N S A N I T A R Y  
C O N D I T I O N S ,  N O N U N I F G R M I T Y  AS T O  S I Z E  ANG COMPOSITION,  AND O F  T H E  PRESENCE OF METALS, GLASS AND OTHER HARMFUL ITEMS.  
COMPOSTING I S  MOST COMMON I N  THE LOW COUNTRIES.  S A N I T A R Y  L A N D F I L L I N G -  I S  THE DOMINANT METHOD OF REFUSE D I S P O S A L  USED 
BOTH FOR D I R E C T  D I S P O S A L  ANC FOP. T H E  F I N A L  D I S P O S A L  O F  R E S I D U E S  FROM OTHER PROCESSES. LONG H A U L  D I S T A N C E S  ARE 
COMPENSATED FOR B Y  COMPRESSING THE M A T E R I A L  TO TWO OR THREE T I M E S  T H E  O R I G I N A L  D E N S I T Y .  WHENEVER P O S S I B L E ,  EUROPEANS 
R E C L A I M  NUNUSABLE MARSHES, QUARR I E S ,  AND PONDS BEFORE RESORTING T C  TRENCHES AND CUT-AND-COVER OPERATIONS.  U T I L I Z A T I O N  
OF COMPLETE L A N D F I L L S  I S  L I M I T E D  ALMOST E X C L U S I V E L Y  TO PARKS AND PLAYGROUNDS, W I T H  SOME FARMING AND FORESTRY. USE OF 
L A N D F I L L  S I T E S  FOR CONSTRUCTION I S  P R A C T I C A L L Y  UNKNOWN. DATA ARE PRESENTED ON T H E  R E L A T I V E  U S E  O F  EACH METHOD I N  
V A R I O U S  EUROPEAN C O U N T R I E S  AND I N  T H E  U.S., AND ON THE O P E R A T I O N  AND USE OF S A N I T A R Y  L A N D F I L L S .  ( U C )  

Q4-07-QL152 PROBLEMS OF THE SALVAGE INDUSTRY AS THEY R E L A T E  TO S O L I D  WASTE D I S P O S A L  ( ON-SITE-PROCESSING ) 
STORY, k .  S. 

PROC OF T H E  N A T I O N A L  CCNF CN S O L I D  WASTE RESEARCH AM P U B L I C  WORKS ASSOC, CHICAGO,  I L L I N O I S ,  P. 159-163 (DECEMBER 
1963) .  AS THE PROBLEM OF S O L I D  WASTES ASSUMES COMMUNITY-WIDE PROPORTIONS, T H E  PROSPECT OF PROCESSING WASTES ON AN 
AREA-WIDE OR TOTAL-COMMUNITY B A S I S  OPENS UP NEW AVENUES FOR RESEARCH D I R E C T E D  TO U T I L I Z A T I O N  AS AN E F F E C T I V E  MEASURE I N  
WASTES MANAGEMENT. SUCH A CONCEPT L I K E W I S E  G I V E S  NEW M E A N I N G  TO THE T Y P E  OF RESEARCH PROJECTS TO WHICH WE HAVE B E E N  
ACCUSTOMED. FOR EXAMPLE, FURTHER RESEARCH ALONG THE FOLLOWING L I N E S  SUGGESTED BY APWA I N  1962 T A K E S  ON A NEW URGENCY - 
( 1 )  DEVELOPMENT C F  hEW PROCESSES FOR SALVAGE. ( 2 )  D E T E R M I N I N G  NEW USES FOR F R A C T I O N S  OF E X I S T I N G  WASTES. ( 3 )  
DEVELOPMENT OF ON-SITE PROCESSING OF VARIOUS WASTE M A T E R I A L S .  (41 P O T E N T I A L  MARKET VALUE OF COMPOST W I T H  P A R T I C U L A R  
REFERENCE TO I T S  M E R I T S  I N  THE SOIL-WATER-CROP CYCLE,  I N  COMPARISON W I T H  OTHER N U T R I E N T  AND C O N C I T I O N I N G  M A T E R I A L S .  I F  
A COMMUNITY-WIDE APPROACH T O  S O L I D  WASTES MANAGEMENT I S  MADE AND U T I L I Z I N G  CONVERTED WASTES I S  TO P L A Y  AN IMPORTANT 
ROLE I N  WASTES MANAGEMENT, THE MAJOR PROBLEMS YET T C  B E  OVERCOME L I E  I N  THE AREAS OF P U B L I C  A T T I T U D E S ,  EQUIPMENT AND 
PROCESSING PLANT DEVELCPMENT, AND ECONOMICS OF SYSTEMS. THE S T U D I E S  WHICH APPEAR MOST URGENT AT T H E  PRESENT T I M E  ARE 

B A S I S  W I T H  REGARD TO T H E I R  O V E R A L L  ENVIRONMENTAL E F F E C T  ON MAN'S P H Y S I C A L  AND MENTAL HEALTH, AND WAYS SOUGHT TO B R I N G  
THE CO-ORDINAT EO EFFCRTS O F  ENGINEERS,  H E A L T H  O F F I C I A L S ,  PLANNERS, P U B L I C  A D M I N I  STRATORS, L E G I S L A T O R S ,  ETC. T O  BEAR 

THOSE WHICH D E A L  W I T H  P E O P L E  AND P U B L I C  I N S T I T U T I O N S .  WASTES MANAGEMENT PROBLEMS SHOULD BE S T U D I E D  GN A COMMUNITY-WIDE 

UPON THE R E S O L U T I O N  OF WASTES PRCBLEMS. 

lft=Q,Z=Ql465 RECLAMATION AND SALVAGE ( SALVAGE(METALS1 SALVAGE ( G L A S S )  HEAT-RECOVERY I N C I N E R A T I O N  S A L V A G E (  ECONOMICS) 1 

REFUSE REMOVAL JCURPNL 2 ( 1 2 )  P. 17 (DECEMBER 1959)  THE PROS AND CONS OF R E C L A M A T I O N  AND SALVAGE OPERATIONS ARE 
XANTEN, W e  A. 

THOROUGHLY D I S C U S S E D  BY MR. XANTEN. T H E  S A L V A G I N G  OF M A T E R I A L ,  A S  A P O S S I B L E  S O L U T I O N  TO THE PROBLEMS ENCOUNTERED 
D A I L Y  I N  M U N I C I P A L I T I E S ,  I S  D E T A I L E D  I N  TERMS OF SALVAGEABLE M A T E R I A L S  I N  REFUSE METHODS OF 'I P A R T I A L  'I SALVAGING,  
WASTES HEAT U T I L I Z A T I O N ,  AND RESEARCH DEVELOPMENT. AN E X C E L L E N T  A R T I C L E  FOR O F F I C I A L S  C O N S I D E R I N G  T H I S  PROBLEMATIC 
SUBJECT OF RECLAMATION AND SALVAGE OPERATIONS.  ( P H S )  

B=QZ=U9Q9 NEW M A C h I N E S  SPEED CORRUGATED C O L L E C T I O N  AND SALVAGE 

REFUSE PEMOVAL JOUPNAL 8(1C)1, P. 25 (1965) .  I N  RECENT YEARS WASTE PAPER S A L V A G I N G  HAS ALMOST B E E N  E L I M I N A T E D  
BECAUSE OF THE T I M E  AND ADDED COST OF SEPARATING USABLE M A T E R I A L  AT D I S P O S A L  S I T E S .  NOW HOWEVER THERE I S  A TREND TO 

ARE B E I N G  LOCATED A T  TPE SOURCE I N  ORDER THAT THE PAPER AN0 CARDBOARD NEVER GET M I X E D  W I T H  OTHER REFUSE. 

STEVENS,  R. P. 

DEVELOP TECHNOLCGY GHERE BY T H I S  M A T E R I A L  MAY ECONOMICALLY BE QECOVERED AND RETURNED TO THE M I L L S .  PRESSES AND BALERS 

n 4 - 0 7 - r 7 i ~ f t  T H E  W A S T E  T P A D E  DIRECTORY O F  D E A L E R S  AND CONSUMERS IN THE UNITED S T A T E  AND CANADA ( S A L V A G E  
NEW YORK, A T L A S  P U B L I S H I N G  CO ( 1 9 6 7 ) .  T H I S  VOLUME I S  A L I S T  OF DEALERS I N  SECONDARY M A T E R I A L S  I N  THE U N I T E D  STATES 
4ND CANADA. 

Qft=p2=Q2lQ-!j WORLD WASTE TRACE DIRECTORY OF IMPORTERS AND EXPORTERS ( SALVAGE 1 
NEW YORK, ATLAS P U B L I S H I N G  CO ( 1 9 6 5 ) .  T H I S  BOOK I S  A L I S T  OF IMPORTERS AND EXPORTERS OF SECONDARY M A T E R I A L S  
THROUGHOUT THE WORLD. 

04 03 PROCESSES USED IN SALVAGE 

!&Za3=uQ2Q I N D L S T R I A L  WASTES AND SALVAGE, CONSERVATION AND U T I L I Z A T I O N  ( PROCESSES(SALVAGE1 1 
L I P S E T T ,  C. He 

A T L A S  P U B L I S H I N G  CC., NEW YORK, 406 PP. ( 1 9 6 3 ) ~  SECOND E D I T I O N .  T H I S  BOOK I S  A COMPREHENSIVE SURVEY OF THE F I E L D  
OF IMPORTANT INDUSTRIAL WASTES,  AND INCLUDES THEIR ECONOMIC FUNCTION AND UTILIZATION IN THE ~NDUSTRIAL LIFE O F  THE 
NATION.  THE S A L V A G E  S E C T I O N  D E S C R I B E S  PR@GRAMS OF L E A D I N G  I N D U S T R I A L  PLANTS,  WRECKING AND SALVAGE CF B U I L D I N G S ,  
DEPARTMENT STORE WASTE C O L L E C T I O N ,  AUTOMOBILE WRECKING, M U N I C I P A L  SALVAGE, AND WASTE D I S P O S I T I O N  PROGRAMS. THE 
S P E C I F I C A T I O N S  S E C T I C N  D E S C R I B E S  STANDARD GRADES FOR SECONDARY M A T E R I A L S .  ( P H E A )  

Qft23=Q212f! B R I T A I N ' S  F I  R S T  FRAGMENTATION PLANT ( G R I N D I N G  BULKY-WASTE I N C I N E R A T I O N  SALVAGE I 
BIRC,  A. P .  

7 0 T H  ANNUAL CCNF OF THE I N S T I T U T E  OF P U B L I C  CLEANSING,  BPIGHTON,  ( J U N E  11-14, 1968) .  WITH THE I N C R E A S I N G  NUMBER OF 
AUTOMOBILES B E I N G  ABANDONED OR JUNKED, THE NEED FOR PECOVERING T H E  METAL FOR REUSE AND TO D I M I N I S H  T H E  J U N K P I L E S ,  THE 
S T E E L  INDUSTRY bAS EPiBAkKED ON A PROGRAM OF FRAGMENTING, COMPACTION, AND I N C I N E R A T I O N  FOR RECOVERING THE METALS FROM 
THE AUTOMOBILES.  A L I S T  OF OPERATIONAL PLANTS AND T H E I R  C A P A C I T I E S  ARE GIVEN.  

04 04 CLASSIFICATION AND STANDARDS 

94-04 -C7116  PAPER STOCK STANDARDS AND P R A C T I C E S  ( SALVAGE 1 
PAPER STOCK I N S T I T U T E  OF AMERICA,  CIRCULAR PS-69 (JANUARY 1, 1969) .  THE C I R C U L A R  D E S C R I B E S  AND C U T L I N E S  THE 
V A R I O U S  C L A S S I F I C A T I O N S  OF USED PAPER STOCK THAT ARE T O  BE CONSIDERED FOR R E P U L P I N G  I N  THE U N I T E D  STATES.  
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05 Size Reduction and Separation 

05 01 HAMMERMILLS 

QS-Ol-QQQ95 REFUSE R E D U C T I O N  u ,ANT SAVES L A N D F I L L  SPACE ( G R I N D I N G  SALVAGE C O S T ( C A P 1 T A L )  COST ( O P E R A T I N G )  

T H E  AMERICAN C I T Y  8 C ( 4 ) ,  P. 6 2  (NOVEMBER 1 9 6 5 1 .  S A N I T A R Y  R E F L S E  COLLECTORS, I NC. (MONTREAL1 PLACEC I N T O  S E R V I C E  A 
6 5 0 , 0 0 0  DOLLAR REFUSE-REDUCTION AND TRANSFER PLANT.  BULK I S  REDUCED B Y  65 PERCENT ( I N C L U D I N G  SALVAGE)  AND THEREBY A 
CHANGE I S  BROUGHT ABOUT I N  THE NATURE OF THE REFUSE. T H E  PROCESSED REFUSE CAN B E  USED I N  T H E  F I R S T  STAGE OF 
COMPOSTING. T H E  PLANT HAS A 50C-TON PER DAY C A P A C I T Y .  THE FLOW CHART OF THE O P E R A T I O N  I S  AS FOLLOWS -. hOPPER, PAN 
CONVEYOR, CONVEYOR B E L T S ,  S C R T I N G  ROCMY SALVAGE (METAL,  PAPER, RAGS, AND GLASS)  T CRUSHERS, TRANSFER TRUCKS. THE HAMMER 

REVOLVES AT 1,200 PPM. T H E  HAMMERS ARE R E P O S I T I O N E D  AFTER EACH 500 TONS OF REFUSE AND ARE REPLACED AFTER EACH It000 
TONS. MAINTENANCE OF T H E  HAMMER M I L L  COST (EUROPE)  57 CENTS PER TON O F  REFUSE.  THE EXPECTED O P E R A T I N G  COSTS ARE 1.50 
DOLLARS T O  TWO DOLLARS PER TON. THE A D D I T I O N  OF C A P I T A L  COSTS B R I N G S  T H E  AMOUNT T C  THREE DOLLARS PER TON. SALVAGE 

VOLUME-REDUCTION 1 

M I L L  U N I T S  (GONDARD) C O N S I S T  O F  4 ROWS OF SWING-HAMMERS WITH 12  HAMMERS PER ROW I N  A U N I T .  EACH HAMMER WEIGHS 15 L B  AND 

O P E R A T I O N S  REDUCE WEIGHT BY 2 5  PERCENT AND BULK BY 40 PERCENT. THE E S T I M A T E D  COST OF REFUSE D I S P O S A L  I N  THE MONTREAL 
AREA AVERAGES BETWEEN ONE DOLLAR AND 1 . 5 0  D O L L A R S  PER TON FOR L A N C F I L L  AND 5 DOLLARS T O  7 DOLLARS PER TON FOR 
I N C I NE RAT I ON (U C I 

QS=QlzQQL11 C L I P P E R S  COUNTER C L E C  D E B R I S  
T H E  AMERICAN C I T Y  8 @ ( 3 6 ) ,  (FEBRUARY 1 9 6 5 ) .  ( S E E  07-04-00118.) I N  M I A M I  SHORES, F L O R I D A ,  H U R R I C A N E  CLEO UPROOTED 
TREES AND SHRUBS AND WHIPPEC THEM I N T O  THE STREETS.  TWO NEW BRUSH C L I P P E R S  WERE ADDED TO REDUCE THE VOLUME OF M A T E R I A L  
TO B E  D I S P O S E D  OF. EACH MACHINE CAN REDUCE A TRUCKLOAD OF TREE BRANCHES I N T O  A SMALL P I L E  OF C H I P S  I N  A F R A C T I O N  OF 
T H F  T I M E  OTHERWISE NEEDED T O  HAUL AND L O A D  T H E  BRANCHES AWAY. THEY C A N  SHOOT THE C H I P S  D I R E C T L Y  I N T O  TRUCK BOXES. 
( U C I  

Q 5 0 I r Q f t 5  COMMENTS CN T H E  CONSTRUCTION OF G R I N D E R S  FOR URBAN REFUSE I VOLUME-RECUCTION ) 
P F E I F F E R ,  E. F. 

I N T E R N A T I O N A L  PESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE 9 

I R G R  I N F O R M A T I O N  BULL 6 ,  (JANUARY 1 9 5 9 ) .  HAMMER M I L L S  FOR G R I N D I N G  URBAN REFUSE ARE SEVERELY T E S T E D  BY TWO 
FACTORS, VIZ .7  THE I R R E G U L A R  S I Z E S  PND SHAPES OF RAW REFUSE M A T E R I A L S  AND T H E  I R R E G U L A R I T Y  OF F E E D I N G  RATE. THE M I X I N G  
OF ORGANIC AND I N O R G A N I C  COMPONENTS RESULTS I N  A S T I C K Y ,  Y E T  A B R A S I V E ,  MASS WHICH WEARS DOWN T H E  HAMMERS. T H E  WEAR I S  
I N C R E A S E D  BY T H E  B U I L D U P  OF T H E  A B R A S I V E  MASS I N  T H E  GRINDER. ( U C )  

p5-01-QQa5 A N E k  M A C H I N E  FOR G R I N D I N G  BULKY REFUSE 
KUMMER, F. 

I N T E R N A T I O N A L  RESEAGCH GROUP ON REFUSE D I S P O S A L ,  F N G L I S H  TRANS BY U.S DEPARTMENT OF HEALTH,  E D U C A T I O N ,  AND WELFARE, 
I R G R  I N F O R M A T I O N  BULL 20, (MAY 1 9 6 4 ) .  THE SHREDDING MACHINE FOR BULKY-WASTES I S  VERY S U I T A B L E  FOR C O M M U N I T I E S  
WHICH S T I L L  DUMP T H E I R  REFUSE. I F  T H E  BULKY GOODS, I N C L U D I N G  B U L K Y  I R O N  OBJECTS SUCH AS B I C Y C L E S ,  AUTC BODIES,  
BARRELS, REFRIGERATORS,  WASHING MACHINES,  ETC. ARE SHREDDED, I T  NOT ONLY REDUCES T H E  DUMP VOLUME C O N S I D E R A B L Y  BUT ALSO 
LEADS T O  A GREATER PND FASTER COMPACTION OF THE REFUSE LAYER,  THUS REDUCING THE F I R E  H A Z A R D  BECAUSE OF REDUCED A I R  
PASSAGES . 
fEi-Ol-QJ25C P U L V E R I Z P T I C N  ( G R I N D I N G  1 

REEVES,  E. G. 
P U B L I C  C L E A N S I N G  5 8 ( 6 3  9 P. 283-292 ( 1 9 6 8 1 .  THE SECOND OF THREE A R T I C L E S  D E A L I N G  W I T H  REFUSE P U L V E R I Z A T I O N .  THE 
R E D U C T I O N  OF BULK P E F b S E  P U L V E R I Z A T I O N  MAY B E  C L A S S I F I E D  I N T O  THREE CLASSES,  ( 1 )  F I N E  P U L V E R I Z A T I O N  CF D C M E S T I C  REFUSE, 
( 2 )  COARSE P U L V E P I Z A T I O N  OF D C M E S T I C  REFUSE, AND ( 3 )  P U L V E R I Z A T I O N  O F  BULK REFUSE.  A D E S C R I P T I O N  O F  THE HAMMERMILL AND 
T H E  ROTARY DRUM T Y P E  P U L V E R I Z E R S  ARE D I S C U S S E D  AND HOW THEY ARE R E L A T E D  TO EACH OF T H E  ABOVE C L A S S E S  OF REFUSE. 

f E c Q u  REFUSE P U L V E R I Z I N G  PLANT FOR DUNDEE ( S A L V A G E ( M E T A L 1  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  1 
P U B L I C  C L E A N S I N G  5 8 ( 3 )  P. 146-1 50 ( 1 9 6 8 )  THE C I T Y  OF DUNDEE L I K E  MANY OTHER M U N I C I P A L I T I E S  I S  FACED W I T H  THE 
I N C R E A S E 0  VOLUME OF R E F U S E  AND T P E  DECREASING AREA TO D I S P O S E  OF I T .  T H E  D E C I S I O N  WAS MADE TO @ U I L C  A P U L V E R I Z E R  T O  
R E L I E V E  THE C I T Y  OF S@ME OF THE PROBLEM. THERE I S  A D E S C R I P T I O N  OF THE REFUSE P U L V E R I Z A T I O N  P L A N T  ALONG W I T H  THE T Y P E  
O F  EQUIPMENT USED I h  T H E  PLANT.  

Q5-0l-pLePQ P U L V E R I Z A T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  1 
P U B L I C  C L E A N S I N G  5 4 ( 7 ) 1  P. 1 0 0 6  ( 1 9 6 4 ) .  I N  A PAPER PRESENTED BEFORE A GROUP OF C L E A N S I N G  O F F I C E R S ,  A D E S C R I P T I O N  
OF A P U L V E R I Z E R  T H A T  I S  O P E R A T I N G  AT STAFFDRD I N  ENGLAND, WAS G I V E N .  SOME OF THE ADVANTAGES O F  THE P U L V E R I Z E R  I N  
CONJUNCTION W I T H  I N C I N E R A T I O N  AS WELL AS T I P P I N G  ARE DISCUSSED.  ALTHOUGH THERE ARE MANY GOOD F E A T U R E S  OF THE P U L V E R I Z E R  
THERE ARE S T I L L  MANY PROBLEMS. 

05 02 HAMMERMILLS WITH BALLISTIC SEPARATION 

Q l - @ 7 - @ Q Z U  P U L V E R I Z A T I O N  F A C I L I T Y  HAS C A P A C I T Y  O F  15 TONS AN HOUR ( B A L L I S T I C - S E P A R A T I O N  G R I N D I N G  1 
SOL I D  WASTES MANAGEMENT/RRJ 10(  3 3 )  I ( J U L Y  1 9 6 7 )  TOLLEMACHE COMPOSTING SYSTEMS, LTD.  MANUFACTURES THE P U L V E R I Z E R  L 
THE COST IS $51,80@ FOR T H E  P L A N T  AND $0.14 PER TON FOR OPERATION.  I T  I S  USED I N  P R E P A R I N G  REFUSE FOR L A N D F I L L .  ( U C )  

95-07-QQ5fJ GRZNDING--AN A I D  I N  REFUSE D I S P O S A L  ( GONDARD I 

P U B L I C  WORKS 9 7 ( 5 ) ,  P. 1 5 6  (MAY 1 9 6 6 ) .  T H E  HEIL-GONDARD PPOCESS A U T O M A T I C A L L Y  S E L E C T S  OUT NONGRINOABLE REFUSE ANG 
G R I N D S  T H E  REST. I T  T H U S  MAKES P O S S I B L E  THE COMBINED C O L L E C T I O N  O F  ANY REFUSE- COMBUSTIBLE AND NONCOMBUSTIBLE. B Y  
G R I N D I N G  AND M I X I N G  T H E  REFUSE TO A UNIFORM C O M P O S I T I O N ,  I T  F A C I L I T A T E S  L A N D F I L L ,  I N C I N E R A T I O N ,  AND COMPGSTING 
OPERATIONS.  I T  A L S O  F A C I L I T A T E S  SALVAGING,  AND MAKES P O S S I B L E  SHORTER HAUL D I S T A N C E S  THROUGH THE USE OF M I L L E D  
M A T E R I A L  A T  SMALL I N C I N E R A T O R S  AND L A N D F I L L S  CLOSER TO P O P U L A T I O N  CENTERS, T H A N  IS F E A S I B L E  W I T H  T H E  LARGE O P E R A T I O N S  

MEYEP, A. F a  

NEEDED FOR UNGRCUND REFUSE.  ( U C )  

Q5-02-0Q4bQ P U L V E R I Z A T I O N  P L A N T  TO HANDLE 50@ TONS D A I L Y  ( GONDARC COST ( C A P I T A L )  C O S T ( O P E R A T 1 N G )  ) 
S O L I D  WASTES MANAGEMEhT/RRJ l l ( 6 ) i  P. 10 ( J U N E  1 9 6 8 ) .  A P U L V E R I Z A T I O N  P L A N T  HAS BEEN B U I L T  I N  WIESBADEN, WEST 
GERMANY H A V I N G  A C A P A C I T Y  CF KEARLY 5 0 C  TONS PER DAY. EQUIPMENT WAS MANUFACTURED BY GONDAPD. COST CF T H E  I N S T A L L A T I O N  
WAS 672@,000 W I T H  2150~0C)r)  IJSED FOR THE FOUR CRUSHERS. D E T A I L S  O F  T H E  I N S T A L L A T I O N  AND CRUSHERS ARE PRESENTED. 
D I S P O S A L  COSTS ARE CALCULATED A T  $1.44 PER TON. TWO OTHER GERMAN I N S T A L L A T I O N S  ARE ALSO DESCRIBED.  

Q5-Q7-Q&93 W I S C C N S I N  CPUSHER FOR 50 TONS D A I L Y  ( GONDARD 1 

Y I S C @ N S I N  AS A DEMONSTPATICN PROJECT UNDER T H E  S O L I D  WASTES D I S P O S A L  ACT. C A P A C I T Y  OF THE U N I T  I S  50 TONS PER DAY. 
S O L I D  WASTES MANAGEMENT/RRJ 111 1 ), P 8 5  ( J A N U A R Y  1 9 6 8 )  A HEIL-GONDARD GRINDER HAS BEEN I N S T A L L E C  I N  MADISON,  

i 
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Q5-07-QQ693 NORTHERN I R E L A N D  P U L V E R I Z A T I O N  P L A N T  ( GONDARD 
REFUSE REMCVAL JOURNAL 1@(1!31 ,  P. 10 (OCTOBER 1 9 6 7 ) .  A GONDARD GRINDER H A V I N G  A C A P A C I T Y  OF 40 TONS OF REFUSE PER 
DAY H A S  B E E N  I N S T A L L E D  A T  PORTADOWN, NORTHERN I R E L A N D .  END PRODUCT I S  B E I N G  U S E D  AS COVER FOR AN E X I S T I N G  F I L L .  THE 
BOROUGH O F  GREMSBY I S  P L A N N I N G  I N S T A L L A T I O N  OF 2 GONDARD U N I T S  CAPABLE OF H A N D L I N G  130 TONS PER D A Y -  PRODUCT T O  BE 
USED FOR LANDSCAPING.  

Q5-07-QQ9Q1 CLEANER THAN MANY FOOD F A C T O R I E S  ( GONDARD C O S T ( C A P I T A L 1  SALVAGE ( M E T A L )  G R I N D I N G  VOLUME-REDUCTION 1 

P U B L I C  C L E A N S I N G  5 2 ( 9 )  T P. 391 (SEPTEMBER 1 9 6 2 ) .  D E S C R I B E S  T H E  GONDARD R E F U S E  REDUCER RECENTLY PUT I N T O  O P E R A T I O h  
FULLARD,  P. F. 

AT ANNECY HAUTE S A V C I E  FRANCE. REFUSE I S  F I R S T  T I P P E D  I N T O  A R E C E P T I O N  P I T  100 FEET BY 40 F E E T  BY 30 FEET DEEP. 
O P P O S I T E  THE T I P P I N G  GAP I S  AN EXTRACTOR FAN W H I C H  DRAWS UP DUST AND SMELL FROM REFUSE I N  THE P I T .  A H Y C R A U L I C A L L Y  
OPERATED GRAB TRANSFERS THE REFUSE TO A HOPPER ON A CONVEYOR B E L T  WHICH LEADS TO THE REDUCER. R E J E C T  REFUSE IS 
DISCHARGED THROUGH T H E  R E J E C T  CHUTE T O  A RECEPTACLE A T  THE END OF THE B U I L D I N G .  THE R E M A I N I N G  REFUSE MOVES UP AN 
I N C L I N E D  CONVEYOR B E L T  A N 0  CVER A MAGNETIC R O L L E R  WHICH SEPARATES THE M E T A L L I C  M A T E R I A L .  THE M E T A L L I C  OBJECTS ARE A I R  
CLEANED, DROPPED I N T O  A HOPPER, AND E V E N T U A L L Y  SOLD AS C L E A N  METAL SCRAP. PLANT S T A F F  C O N S I S T S  O F  A FOREMAN, A 
MECHANIC,  AND A LABCRER. T H E  WHOLE B U I L D I N G  AND SURROUNDINGS ARE REMARKABLY CLEAN,  NO SMELL I S  N O T I C E A B L E  AND 
O P E R A T I O N S  ARE Q U I E T .  S A L E  OF THE END PRODUCT AND SCRAP METAL I S  EXPECTED TO MORE THAN COVER C A P I T A L  ChARGE I N T E R E S T  
AND O P E R A T I N G  COSTS. C I T Y  O F F I C I A L S  E N V I S I D N  THE D A I L Y  M U N I C I P A L  REFUSE LOAD TO I N C R E A S E  T O  180 TONS W I T H I N  T H E  NEXT 
FFW YEARS, W I T H  K H I C H  T H E  PLANT SHOULD COPE W I T H  COMFORTABLY. ( P H S )  

D 5 - 0 7 - 0 0 9 O B  A V E R S A T I L E  SORTER-PULVERIZER ( TOLLEMACHE COMPOST1 NG G R I N D I N G  
P U B L I C  C L E A N S I N G  53(1) T P. 4 5 7  (SEPTEMBER 1 9 6 3 ) .  D E S C R I B E S  A S O R T I N G - P U L V E R I Z I N G  M A C H I N E  I N  USE NEAR EASTBOURNE, 
ENGLAND. THE MACHINE C O N S I S T S  OF A HAMMERMILL AND B A L L I S T I C  SEPARATOR. UNSORTED REFUSE I S  F E D  I N T O  THE TOP OF A 
C O N I C A L  R E C E I V I h G  HCPPER AND U N G R I N D A B L E  I T E M S  ARE THROWN OUT BY THE SEPARATOR LOCATED AT THE BOTTOM OF THE CONE. 
R E J F  CTED M A T E R I P L S  I N C L U D E  METALS, POLYTHENE BOTTLES,  RUBBER, AND SOME WOOD, C O N S T I T U T I N G  A P P R O X I M A T E L Y  4 PERCENT BY 
WEIGHT OF T H E  UNSORTED REFUSE.  THE PRODUCT FROM THE P U L V E R I Z E R  I S  F I N E L Y  GROUND HOMOGENEOUS M A T E R I A L  AND REPRESENTS 
L E S S  T H A N  H A L F  OF T H E  R E F U S E ' S  O R I G I N A L  \BULK. T H E  M A C H I N E  CAN B E  USED ADVANTAGEOUSLY A T  TRANSFER S T A T I C h S  REDUCING T H E  
BULK O F  T H E  M A T E R I A L  TO B E  HAULED TO D I S T A N T  L A N D F I L L  S I T E S ,  OR I T  MAY BE USED A T  A COMPOSTING P L A N T  BEFORE OR AFTER 
T H E  COMPOSTING PROCESS. SUGGESTS T H A T  THE F I N I S H E D  PRODUCT MAY A L S O  BE SOLD D I R E C T L Y  T O  FARMERS FOR S P R E A D I N G  ON L E V E L  
GROUND WHEPE I T  W I L L  GRADUALLY MATURE T O  COMPOST. ( P H S )  

25-97-QC926 HAMMERING I T  ( GONDARD G R I N D I N G  1 

O U T S T A N D I N G  ADVANCEMENT I N  THE A P P L I C A T I O N  OF A HAMMER CRUSHER TO THE P U L V E R I Z A T I O N  O F  M U N I C I P A L  REFUSE. THE P L A N T  
P U B L I C  C L E A N S I N G  5 2 ( 1 ) ,  P. 9 (JANUARY 1 9 6 2 ) .  D E S C R I B E S  T H E  GONDARD SYSTEM O F  REFUSE REDUCTION,  WHICH REPRESENTS AN 

C O N S I S T S  OF A P C D I F I E D  T Y P E  OF MULTIHAMMER I M P A C T  CRUSHER, W I T H  S U I T A B L E  F E E D  ARRANGEMENTS. T H I S  M A C H I N E  HAS T H E  U S U P L  
DISCHARGE FOR THE REDUCED PRODUCT, AND THE TOP OF T H E  HOUSING I S  OPEN FOR T H E  FREE EGRESS OF M A T E R I A L S  NCT R E A D I L Y  
REDUCIBLE.  T H E  REDUCED PRODUCT P A S S E S  THROUGH A G R I D  BELOW THE ROTOR AND IS DISCHARGED D I R E C T L Y  BELCW T h E  BREAKER. T h E  
GONDARD BREAKER COMPRISES A C A S I N G  OF WELDED P L A T E  WELL STRENGTHENED W I T H  R A I L S  ON THE OUTSIDE.  T H E  LCWER P O R T I O N  I S  
I N  ONE P I E C E ,  W I T H  HOUSINGS FOR THE TWO ROLLER BEARINGS C A R R Y I N G  T H E  ROTOR SHAFT AND THE REMOVABLE G R I D S .  THE UPPER 
P O R T I O N  I S  I N  TWO HALVES W I T H  V E R T I C A L  BOLTED J O I N T  ON THE CENTER L I N E ,  AND OPEN AT THE TOP W I T H  P R O V I S I O N  FOR 
A T T A C H I N G  BREAKER P L A T E S  AT T H E  REAR UPPER QUADRANT. THERE ARE FOUR ROWS OF S T E E L  HAMMERS OF THE F L A T  BAR 
F R E E - S W I N G I N G  TYPE, 1 2  HAMMERS PER ROW. THE R E J E C T  TOWER I S  ABOUT 9 METERS H I G H  FROM T H E  ROTOR S H A F T  TO THE TOP OF THE 
TOWFR. I T  I S  D E S I G h E D  T O  ENSURE T H A T  T H E  REJECTED I T E M S  HAVE L O S T  MOST OF T H E I R  V E L O C I T Y  ON APFROACHING THE TOP,  WHERE 
THEY F P L L  I N T C  A HOPPER AND ARE DISCHARGED I N T O  A V E H I C L E  OR CONVEYOR. ( P H S )  

Q5-07-QQ92Q WEST GERMAN P U L V E R I Z A T I O N  DEVELOPMENTS ( G R I N D I N G  

LARGEST I N S T A L L A T I O N  OF I T S  K I N D  I N  EUROPE. THE COST OF THE P U L V E R I Z A T I O N  PLANT WAS $72OT0O0,  W I T H  $150,500 B E I N G  USED 

REFUSE I S  DROPPED FFOM HOPPERS I N T O  THE P U L V E R I Z I N G  M I L L S  BY WAY OF G R A V I T Y  CHUTES. THE REFUSE I S  SHREDDED AND A L L  

S O L I D  WASTES MANCGEMENT/PRJ 1 1 ( 6 ) ,  P. 10 ( J U N E  1 9 6 8 ) .  A P U L V E R I Z A T I O N  P L A N T  I N  WIESBADEN, WEST GERMANY, I S  THE 

TO PURCHASE FOUR CRUSHERS I N C L U S I V E  OF HOPPERS AND A L L  E L E C T R I C A L  WORK. EACH U N I T  CAN HANDLE 11.5 TGNS PER HOUR. 

U N P U L V E R I Z A B L E  M A T E R I A L  IS R E J E C T E D  UP THE TOWER BY B A L L I S T I C  SEPARATION.  EACH CRUSHER I S ,  I N  EFFECT, A 3 0 - F T  TOWER OF 
METAL P L A T E  CONSTRUCTION SET OVER A S W I N G I N G  HAMMER P U L V E R I Z E R .  I N  EACH M I L L  THERE ARE 4 8  HAMMERS SET I N  FOUR ROWS OF 
1 2  EACH, SWUNG FROM A ROTOR, WHICH I S  B U I L T  UP W I T H  D I S C S  THAT ARE P O S I T I O N E D  W I T H  D I S T A N C E  P I E C E S  BOTH ON THE M A I N  
S H A F T  PND ON FOUR S U B S I D I A R Y  SHAFTS.  THE WHOLE U N I T  IS B U I L T  TOGETHER W I T H  END-PLATES THREADED AND LOCKED ON T H E  M A I N  
SHAFT. M O T I V E  D R I V E  I S  FROM A 140 H P  E L E C T R I C  U N I T .  T H E  LOWER S E M I C I P C L E  OF THE G R I N D I N G  CHAMBER I S  FORMED BY A 
THREE-SECTION G R I L L ,  THE CENTER SECTION B E I N G  HINGED.  A C H O I C E  OF G R I N D I N G  WIDTHS IS A V A I L A B L E  T O  ACCOMMODATE V A R Y I N G  
REQUIREMENTS. T H E  G R I N D I N G  CHAMBER I S  D I V I D E D  L A T E R A L L Y ,  THE UPPER PART C O N S I S T I N G  OF TWO BOLTED SECTIONS.  T H E  
S E C T I O N S  ARE TO B E  UNBOLTED AND SEPARATED BY UNDOING 24 BOLTS--A 2 0 - M I N U T E  OPERATION.  THE TOWER I S  COMPOSED OF F I V E  
SECTIONS,  W I T H  T H E  HEAD PART C O N T A I N I N G  A TRAP FOR C O L L E C T I N G  AND R E T A I N I N G  RE,JECTS. ( R E J E C T S  - M A I N L Y  RUBBER 
PRODUCTS, kYLCIUS, P L A S T I C  CONTAINERS,  AND B O T T L E  TOPS - C O N S T I T U T E  ABOUT 3 PERCENT OF THE T O T A L  REFUSE.) HAMMER 
REPLACEMENT I S  NECESSARY EVERY 1400 TO 160C TONS OF REFUSE P U L V E R I Z E D .  HAMMERS COST ABOUT $ 1 7 5  PER SET, AND TWO MEN A 
T O T A L  OF THREE MAN POURS TO COMPLETE. D I S P O S A L  COSTS RUN ABOUT $1.44 PER TON, O F  WHICH LABOR COSTS $0.30 PER TON, 
HAMMER REPLACEMENTS i iC.25 PER TON, E L E C T R I C I T Y  $0.05 PER TON, NORMAL MAINTENANCE $0.04 PER TON, AND LOAN CHARGE AND 
D E P R E C I A T I O N  B C . 8 0  PER TON. R U E S S E L S H E I M  (GERMANY) HAS AN 8 0 - T O N  PER DAY PLANT, AND WETZLAR T GERMANY, A 40-TON PER DAY 
PLANT. ( U C )  

Q5=Q2=0131 P U L V E R I Z I N G  THE TCLLEMACHE WAY ( G R I N D I N G  1 
P U B L I C  C L E A N S I N G  5 7 ( 2 ) ,  P a  68-70 ( 1 9 6 7 1 .  THE TOLLEMACHE P U L V E R I Z E R  I S  A MACHINE SUCH THAT REFUSE MAY BE FED I N T O  
I T  WITHOUT SORTING hHATSOEVER. THE H E A V I E R  METAL OBJECTS THAT MAY DAMAGE THE MACHINE ARE A U T O M A T I C A L L Y  DISCARDED.  T H E  
P L A N T  HAS A C A P A C I T Y  OF 1 5  TONS PER HR. THE COST OF SUCH A PLANT I S  2 5 , 0 0 0  POUNDS. T H E  REFUSE I S  RUN THROUGH THE 
P U L V E R I Z E R  I N T O  A LARGE TRANSFER COMPACTOR AND TRANSFEREO TO THE T I P  S I T E .  T H I S  P A C H I N E  I S  ALSO POPULAR I N  T H E  CCMPOST 
PLANT.  

Q5=Q2=0185fJ S O L I D  WASTE P E D U C T I O N / S A L V A G E  P L A N T  3RD PROGRESS REPORT C I T Y  OF M A D I S C N  P I L O T  P L A N T  ( G R I N D I N G  
SANITARY-LANDF I L L  C@ST ( O P E R A T I N G )  COST ( C A P I T A L  1 B A L L 1  S T I C - S E  PARATOR SALVAGE L EACH1 NG SETTLEMENT-RATE ODOR 
VECTOR 1 

C I T Y  OF MADISON,  WISCONSIN,  AND THE U N I V E R S I T Y  OF W I S C O N S I N ,  (MARCH 16, 1 9 6 9 ) .  THE C I T Y  OF M A D I S O N  HAS 
SUCCESSFULLY D I S P O S E D  OF M I L L E D  REFUSE AS A L A N D F I L L  O P E R A T I O N  WITHOUT EARTH COVER S I N C E  JUNE 1 9 6 7 .  T H I S  P I L O T  
O P E R P T I O N  HAS FRODUCED NO N U I S A N C E  C O N D I T I O N S  A N 0  I N  OUR O P I N I O N  I S  SUPERIOR TO A L A N D F I L L  I N C O R P C R A T I N G  D A I L Y  EARTH 
COVER. THE COST P R O J E C T I O N S  FOR AN I N T E R M E D I A T E  S I Z E D  PRODUCTION F A C I L I T Y  ( 6 8 , 0 0 0  TONS PER YEPR) SHOW A COST S L I G H T L Y  
H I G H E R  T H A N  T H E  C I T Y  OF MADISON PRESENT L A N D F I L L  D I S P O S A L  COSTS. HCWEVER, THE IMPROVED L E V E L  OF L A N C F I L L  OPERATIONS A N 0  
VOLUME S A V I N G S  I N  T H E  F I L L  MAY WELL J U S T I F Y  T H E  I N C R E A S E D  COST. R E S I D E N T I A L  COMBINED REFUSE WAS M I L L E D  EACH SEASON 
THROUGH GRATES O F  D I F F E K E N T  S I Z E S .  SCME OF THE REFUSE WAS NOT M I L L E D ,  THUS, COMPARISONS CAN BE MADE BETWEEN M I L L E D  AND 
N O N M I L L E D  REFUSE, I N  A D D I T I O N  T O  COMPARING REFUSE M I L L E D  THROUGH D I F F E R E N T  S I Z E D  GRATES. CURRENTLY THE PLANT I S  B E I N G  
OPERATED BY U S I N G  ONE S I Z E  OF GRATE I N  THE M I L L ,  AND BY CONSTRUCTING FEWER, BUT LARGER C E L L S  O F  REFUSE I N  THE 
L A N D F I L L .  THE PFODUCTION RATE OF THE P L A N T  RANGED FROM 6.8  TO 7.7 TONS PER HOUR FOR T H E  3 - 1 / 2  AND 6 - 1 / 4  I N C H  GRATES 
R E S P E C T I V E L Y .  THE Q U A N T I T Y  OF M A T E R I A L  THAT CAN BE B A L L I S T I C A L L Y  REJECTED OUT OF THE MACHINE V A R I E S  FROM 1 T O  7 
PERCENT DEPENDIFjG ON THE S I Z E  OF GRATE USED I N  T H E  M I L L .  THE O P E R A T I N G  COST @ F  THE SMALL SCALE, P I L O T  PLANT O P E R A T I O h  
WAS APPROXIMATELY $7.CC/TON WHEN U S I N G  THE 5 - I N  GRATES. BASED ON E X P E R I E N C E  G A I N E D  W I T H  T H E  P I L O T  PLANT OPERATION,  
COST P R O J E C T I O M  ARE MADE FOR A BETTER DESIGNED, EQUIPPED,  AND OPERATED PLANT. LOCAL SCRAP DEALERS IPvDICATED NO 
I N T E R E S T  I N  SALVAGING PAPER AFTER I T  HAD B E E N  I N  A C O L L E C T I O N  TRUCK. FURTHERMORE, THE COMMENT OF THE MOST I N T E R E S T E D  
SALVAGE DEALER WAS THAT THERE WERE TOO MANY T I N  CANS I N  THE R E J E C T E D  METALS TO PASS FOR NO. 2 GRADE SCRAP IRON, AND 
T H A T  THE R E J E C T S  WEPE TOO HETEQOGENEOUS TO EXTRACT T I N  FROM CANS. I N  THE L A N D F I L L ,  THE D E N S I T Y  OF THE N O N M I L L E D  REFUSE 
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AND M I L L E D  REFUSE AVERAGED 5 5 0  AND 930 LBS/CU-YD R E S P E C T I V E L Y .  P R E L I M I N A R Y  D A T A  FOR T H E  WATER ANALYSES OF THE LEACHATE 
FROM M I L L E D  AND N O N M I L L E D  C E L L S  I N D I C A T E S  THAT:  T H E  D I S S O L V E D  OXYGEN I N  A L L  LEACHATES I S  V I R T U A L L Y  ZERO, AND T H E  
N O N M I L L E D  C E L L S  WHICH ARE COVERED W I T H  D I R T  ARE PRODUCING L E S S  LEACHATE THAN T H E  M I L L E D  C E L L S  WHICH ARE NOT COVERED. 
HOWEVER, ANY CONCLUSIONS TO B E  DRAWN FROM THE A V A I L A B L E  WATER ANALYSES DATA SHOULD BE REGARDED AS T E N T A T I V E .  T H E  
R E S U L T S  OF T H E  GAS ANALYSES MADE TO DATE ARE ALSO TABULATED.  P H Y S I C A L  ANALYSES OF THE REFUSE, MADE BY THE FEDERAL 
S O L I D  WASTES PRCGRAM, I N D I C A T E  THE REFUSE C O N T A I N S  APPROXIMATELY 1 5  PERCENT FOOD WASTES, AND 40 PERCENT PAPER 
PRODUCTS. T H E  MOISTURE CONTENT V A R I E D  FROM 3 0  TO 48 PERCENT. P L O T S  OF SETTLEMENT VS. T I M E  I N D I C A T E  T H A T  AFTER ONE 
YEAR, THE SURFACE OF T H E  6 - F T  DEEP CELLS HAS S E T T L E D  ABOUT 0 . 2 5 - F T  I N  THE M I L L E D  C E L L S ,  AND MORE THAN 0 .50-FT FOR THE 
N O N M I L L E D  C E L L S .  BASED ON OBSERVATIONS TO DATE,  U S I N G  M I L L E D  REFUSE I N  A L A N D F I L L  R E S U L T S  I N  A S U B S T A N T I A L  I N C R E A S E  I N  
T H E  Q U A L I T Y  OF OPERATION.  W I N D  C A R R I E D  L I T T E R ,  AND ODORS ARE L E S S  THAN FOR N O N M I L L E D  REFUSE L A N D F I L L S .  A D D I T I O N A L  
B F N E F I T S  OF U S I N G  M I L L E D  REFUSE I N C L U D E  - ( 1 )  EASE OF SPREADING,  WHICH M I G H T  REDUCE THE AMOUNT OF F I N A L  COVER D I R T  
R E Q U I R E D  TO B R I N G  AN AREA TO GRADE, ( 2 )  EASE OF FOLLOWING A G R A D I N G  P L A N  AND P R O V I D I N G  D R A I N A G E  D U R I N G  THE L A N D F I L L  
CONSTRUCTICN,  ( 3 )  B U I L D I N G  ACCESS ROADS TO D E S I R E D  DUMPING AREAS, AND ( 4 )  P O S S I B L Y  NOT H A V I N G  TO B E  AS PROMPT I N  
P R O V I D I N G  COVER D I R T ,  I F  APIY I S  FEQUIRED. I N  ANY CASE, ONE SHOULD RECOGNIZE T H E  D I F F E R E N C E  I N  Q U A L I T Y  BETWEEN M I L L E D  
AND CONVENTIONAL L A N D F I L L S  WHEN COMPARING COSTS. ONE OF THE CONCLUSIONS OF A STUDY OF RATS AND F L I E S  WAS THAT M I L L E D  
REFUSE,  WITHOUT COVER D I R T  SHOWEC L E S S  RAT A C T I V I T Y  THAN D I D  N O N M I L L E D ,  COVERED REFUSE. L I T T L E  D I F F E R E N C E  WAS FOUND 
WITH R E S P E C T  TL? F L Y  N U M B E R S  BETWEEN MILLED, NONCOVERED CELLS, AND NONMILLED, COVERED CELLS.  C O S T  P~OJECTIONS FOR THE 
E X I S T I N G  PLANT ( C N E  M I L L  OPERATED ONE S H I F T ) ,  AND AN E X P A N S I O N  OF THE E X I S T I N G  P L A N T  (TWO M I L L S  OPERATED TWO S H I F T S )  
I N D I C A T E  COSTS OF $ 6 . 6 0 / T D N  AND $ 2 . 7 0 / T O N  R E S P E C T I V E L Y ,  I N C L U D I N G  F I N A L  D I S P O S A L .  THE COST FOR NEW PLANTS,  I N C L U D I N G  
F I N A L  D I S P O S A L ,  WIGhT RANGE FROM $5.15 /TON TO $ 2 . 1 5 / T O N  FOR ONE M I L L  O P E R A T I N G  ONE S H I F T ,  AND FOUR M I L L S  O P E R A T I N G  TWO 
S H I F T S  R E S P E C T I V E L Y .  A L L  T H E  COSTS L I S T E D  ABOVE COULD BE LOWER I F  A L L  REFUSE WERE ACCEPTED, AND T H E  M I L L E D  REFUSE USED 
TO COVER THE N D N M I L L E D  REFUSE. 

S 5 - 3 2 - 0 1 9 a  T H E  R E L A T I V E  A T T R A C T I V E N E S S  OF M I L L E D  AND N O N M I L L E D  REFUSE T O  RATS AND F L I E S  ( GONDARD VECTOR S A N I T A R Y  
SA N I T  ARY- L A N  DF I L L 
HAM, R. K. 

P U B L I C  WORKS 1 0 0 ( 7 ) ,  P .  7 4 - 7 5  ( J U L Y  1 9 6 9 ) .  A F U L L - S C A L E  STUDY OF THE ADVANTAGES OF M I L L I N G  REFUSE P R I O R  TO 
L A N D - F I L L I N G  H A S  BEEN UNDERTAKEN BY THE C I T Y  OF MADISON W I S C O N S I N ,  UNDER THE H E I L  GONDARD DEMONSTRATION PROJECT. ONE 
OF T H E  C R I T E R I A  B Y  k H I C h  THE M I L L I N G  PROCESS WAS EVALUATED WAS T H E  EFFECT OF M I L L E D  REFUSE, COMPARED TO NONMILLED,  ON 
THE VECTOR P O P U L A T I C N  I N  A L A N D F I L L .  T O  EVALUATE T H I S  H Y P O T H E S I S  OVER TWENTY C E L L S  WERE CONSTRUCTED AND RATED FOR 
A C C E P T A B I L I T Y  B Y  RATS AND F L I E S .  T H E  C E L L S  WERE PLACED THROUGHOUT T H E  T E S T  AREA AND C O N T A I N E D  M I L L E D  COMBINED REFUSE,  
M I L L E D  GARBAGE, N O N M I L L E D  COMBINED REFUSE,  N O N M I L L E D  GARBAGE, M I L L E D  RUBBISH,  AND N O N M I L L E D  R U B B I S H .  T H E  C E L L S  V A R I E D  
I N  AREA BUT WERE A L L  ABOUT S I X  FEET I N  HEIGHT.  C E L L S  CONSTRUCTED W I T H  M I L L E D  M A T E R I A L  WERE L E F T  UNCOVERED W H I L E  T H E  
N 3 N M I L L E D  C E L L S  WERE COVERED BOTH ON TOP AND S I D E S  W I T H  A M I N I M U M  OF S I X  INCHES OF D I R T .  FROM T H I S  STUDY THE F O L L O W I N G  

AND PREFERENCES OF P A T  P O P U L A T I O N S .  B A I T  S T A T I O N S  W I L L  DRAW A C T I V I T Y  TO AREAS WHICH WOULD OTHERWISE BE CF LOW R A T  
CONCLUSIONS ARE DRAWN - T H E  B A I T  CONSUMPTION METHOD SUPPLEMENTED BY OBSERVATION,  I S  USEFUL FOR D E T E R M I N I h G  LOCAT I O N S  

A C T I V I T Y .  GARBAGE I N  L A N D F I L L S  I S  MORE A T T R A C T I V E  TO RATS THAN I S  COMBINED REFUSE.  M I L L I N G  GARBAGE P R I O R  TO L A N D  
F I L L I N G  REDUCES T H E  L I K E L I H O O D  O F  RAT I N F E S T A T I O N ,  NEVERTHELESS T H E  C E L L  SHOULD BE COVERED W I T H  D I R T .  NOFvMILLED COVERED 

T H E  POOR D I G G I N G  C H A R A C T E R I S T I C S  OF M I L L E D  REFUSE AND THE D I S P E R S A L  OF ATTRACTANT M A T E R I A L S  THROUGHOUT THE C E L L .  NOTE, 
HOWEVER, THAT THE PREFERENCE FOR T H E  P E R I P H E R A L  AREA WAS STRONGER THAN THAT FOR E I T H E R  C E L L  TYPE. TEST D R I L L I N G ,  AND 
P O S S I B L Y  BURROWS, AFE L I K E L Y  ON E I T H E R  C E L L  TYPE I F  T H E  SURFACE I S  BROKEN BY EROSION OR T H E  PRESENCE OF LARGE OBJECTS.  

C E L L S  SEEMED TO HARBCR MORE RODEKT A C T I V I T Y  THAN D I D  M I L L E D  UNCOVERED C E L L S .  T H E  D I F F E R E N C E  I S  THOUGHT TO B E  DUE TO 

L I T T L E  D I F F E R E N C E S  k E R E  FOUND W I T H  RESPECT TO F L Y  NUMBERS BETWEEN M I L L E D  UNCOVERED AND N O N M I L L E O  COVERED C E L L S .  

05 03 CRUSHERS 

Q5-03-QQ231 D I  S I N T E G F A T O P  PROLONGS L I F E  OF S A N I T A R Y  L A N D F I L L  ( GRINDER CRUSHER D I S I N T E G R A T O R  1 
ENGRG NEWS-RECCRD, F. 6 3  (OCTOBER 12, 1 9 6 7 ) .  A CRUSHER D I S I N T E G R A T O R  T H A T  I S  CAPABLE OF R E D U C I N G  RUBBER T I R E S ,  
REFRIGERATGR,  R A I L F C A D  T I E S ,  F U R N I T U R E ,  ETC. T O  2 BY 2 I N C H  FRAGMENTS AT A R A T E  OF 100 TONS PER HOUR I S  DESCRIBED.  FOR 
L A N D F I L L  T H E  CRUSHER CAN I N C R E A S E  COMPACTION BY 40 TO 100 PERCENT I N C R E A S I N G  THE L I F E  OF T H E  L A N D F I L L .  

&5-03-QQ&QB G R I N D I N G  HARBOR AND BULKY REFUSE I N  AMSTERDAM 
ANCREAS, E. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 

C A P A C I T Y  OF 1 2 0  T O  1 6 C  CU-M/HR. ENERGY CONSUMED AMOUNTS TO 70 KW-HR/CU-M. I T  CAN CRUSH REFUSE C O N T A I N I N G  LARGE CRATES, 
F U F N I T U R E ,  MATTRESSES, BARRELS, REFRIGERATORS, CARPETS, AND P I E C E S  OF STONE AND CONCRETE. ( U C I  

I P G R  I N F O R M A T I O N  B U L L  l e ,  P. 4 8  (AUGUST 1 9 6 3 ) .  T H E  HAZEMAG I M P A C T  CRUSHER I S  DESCRIBED.  THE MODEL SAP 5 / M  HAS A 

Q5-07-OQZ12 TWO EUROPEAN C I T I E S  USE CRUSHERS O P E R A T I N G  ON 10-HOUR SCHEDULE ( G R I N D I N G  I 
S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 4 5 ) ,  (FEBRUARY 1 9 6 8 )  THE EMPLOYMENT OF AN I M P A C T  CRUSHER TO CRUSH I T S  REFUSE HAS 

BULK REFUSE I N  TNO FURNACES. I T  WAS THEN D E C I D E D  TO CRUSH AND I N C I N E R A T E  ANY A D D I T I O N A L  BULK REFUSE I N  COMESTIC REFUSE 
SAVED AMSTERDAM FPOM THE NEED TC! I N S T A L L  AN A D D I T I O N A L  I N C I N E R A T O R .  I N  1 9 6 1 ,  AMSTERDAM I N C I N E R A T E D  1 5 8 , 0 0 0  CU-YD OF 

FURNACES. THE h E X T  YEAR I T  HANDLED 1 6 2 , 0 0 0  CU-YD OF BULK REFUSE AND 3 2 4 , 0 0 0  CU-YD I N  1 9 6 3 .  I F  THE CRUSHER HAD NOT BEEN 
USED, T H E  SOLE A L T E F N A T I V E  WOULD HAVE B E E N  TO ERECT AN I N C I N E R A T O R .  SO FAR NO S E R I O U S  BREAKDOWNS HAVE OCCURRED. THE 
CRUSHER I S  OPERATED ABOUT 10 HOURS PER DAY. REPLACEMENT OF P A R T S  COSTS ABOUT 3 CENTS PER CU-YD OF REFUSE PROCESSED. 
HAGEN, GERMANY, H A S  E E E N  O P E R A T I N G  I T S  CRUSHER ON A T I P P I N G  S I T E .  A V I B R A T I N G  CHUTE F E E D S  I N  B U L K Y  I T E M S  FROM THE TOP 
L E V E L .  A HEAVY-DUTY BULLDOZER PUSHES OUT THE CRUSHED M A T E R I A L  THAT I S  ACCUMULATED BENEATH T H E  U N I T .  THE EQUIPMENT I N  

FPOM 7 5  TO 7 8 @  CU-YD/HR W I T H  FEEC OPENINGS R A N G I N G  FROM 3-FT 7 - I N  BY 4-FT 5 - I N  TO 5-FT 1 0 - I N  B Y  13-FT.  A H O R I Z O N T A L L Y  
MOUNTED ROTOR I S  HOUSED I N  A STEEL CASING.  THE ROTOR THROWS REFUSE E N T E R I N G  THE CRUSHER A G A I N S T  TWO IMPACT BLADES. 
I M P A C T I N G  THF M A T E R I A L  A G A I N S T  TPEM REDUCES T H E  BULK.  I F  THE M A T E R I A L  I S  NOT REDUCED B Y  I N I T I A L  I M P A C T ,  HEAVY 
REINFORCED R I B S  CN THE ROTOR AND A SECOND I M P A C T  PLATE,  W I T H  T E E T H  ON I T S  LOWER EDGE, REDUCE T H E  REFUSE BY SHEARING.  
T H E  IMPACT BLACES ARE D E S I G N E D  TO RETRACT WHEN UNCRUSHABLE M A T E R I A L  ENTERS THE MACHINE. T H E  U N I T  NEEDS ABOUT 0.8 

BOTH T H E S E  C I T I E S  I S  CANUFACTURED BY HAZEMUG OF MUENSTER, GERMANY. THE COMPANY REPORTS C A P A C I T I E S  A V A I L A B L E  RANGING 

KW/CU-YD OF THPCUGHPUT. ( U C )  

!25=Q3=91245 D E S I G N  AND @ P E R A T I O N  OF MS COMBUSTION CONE P L A N T  WITH REFUSE CRUSHING I N S T A L L A T I O N  ( G R I N D I N G  
I N C I N E R A T I C R  1 
MEYER, G. 

AUFBAU UND W I R K U N G S h E I S E  E I N E R  MS-BRENNKEGELANLAGE M I T  M U E L L Z E R K L E I N E R U N G  AUFBEREITUNGS-TECHNIK 5(31r P 1 3 5 - 1 3 8  
( 1 9 6 4 ) .  UNSORTED F E F U S E  I S  DUMPED BY TRUCK I N T O  REFUSE B I N  WHERE I T  I S  D R I E D .  A T  BOTTOM OF T H I S  B I k ,  COMBINED 
D I S C H A R G I N G  AND CRUSHING I N S T A L L A T I O N  REDUCES REFUSE T O  D E S I R E D  S I Z E ,  E.G. D F  40 CM EDGE LENGTH,  AND DISCHARGES 
M A T E R I A L  FROM B I N .  BY MEANS OF S T E E L  P L A T E  CONVEYOR, M A T E R I A L  I S  FED I N T O  COMBUSTION CONE H O U S I N G  AND TkROWN ONTO 
COMBUSTION CONE GRATE. WI*TH PLANTS FOR THROUGHPUT OF 1500 KG/HR O F  REFUSE COMBUSTION CONE HAS MAXIMUM D I A M E T E R  OF 3 .2  
M AND ROTATES W I T H  SPEED OF 3 0 - 4 0  CM/MIN.  ( E 1 1  



"7 

1 I. 

69 
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'7 

-i 

'7 
; J  L- 

Q 5 - 0 4 - 0 0 Q 5 8  NEW A U T C M A T I C  P I P E L I N E  D I S P O S A L  SYSTEM ( GRINDER I 
I N C O  2 7 ( 7 1 ,  P. 3 8 - 3 9  (OCTOBER 1 9 5 9 ) .  COMPACT, S A N I T A R Y  9 ODORLESS, M E C H A N I Z E D  METHOD OF H A N D L I N G  WASTE DEVELOPED BY 
CONSERVOMATIC CORP., ORELAND, PA. C A L L E D  CONSERVOMATIC SYSTEM, I T  REDUCES A L L  GARBAGE, PAPER, GLASS CARDBOARD, WAX 
CONTAINERS,  BOCKS, CELLCPHANE,  C L A S S I F I E D  M A T E R I A L  AND OTHER WASTE T O  ODORLESS P U L P  T H A T  I S  SEMI-DRY, E A S I L Y  HANDLED, 
AND CAPABLE OF B E I N G  EMPLOYED AS E F F E C T I V E  ORGANIC MULCH. P U L P I N G  U N I T S  EMPLOY ABRASION R E S I S T A N T  N I - H A R D  I M P E L L E R S  TO 
D I S P O S E  OF 4000 L B  CF GARBAGE PER HOUR. GARBAGE VOLUME REDUCED B Y  80 PERCENT. ( E I )  

p 5 - 0 4 - 0 Q 1 1 3  COMMINUTORS CHEW UP B U L K Y  I T E M S  ( S I Z E - R E D U C T I O N  
THE A M E R I C A N  C I T Y  8 4 ( 1 ) ,  P. 2 4  (JANUARY 1969). THE VON R O L L  COMMINUTOR I S  DESCRIBED.  NO PRESORTING I S  REQUIRED. 
THROUGHPUT RANGES FPCM 4 , 2 5 0  TO 7000 CU-FT/HR. 

Q.5=!lkQQit91 NEW SYSTEM FOR D I S P O S A L  OF C L A S S I F I E D  DOCUMENTS 
RFFUSE REMOVAL JCURNAL 5 ( l n ) ,  P. 1 4  (OCTOBER 1 9 6 2 ) .  A LOS-ANGELES, C A L I F O R N I A ,  D I S P O S A L  F I R M  I S  D O I N G  SOME 
SUCCESSFUL P I O N E E R I N G  I N  THE D I S P O S A L  O F  C L A S S I F I E D  GOVERNMENT DOCUMENTS. I N  T H E  PAST, GOVERNMENT REGULATIONS ON THE 
D I S P O S A L  OF SUCH M A T E R I A L  HAVE FORCED DEFENSE P L A N T S  TO I N S T A L L  T H E I R  OWN P U L P I N G  OR FURNACE F A C I L I T I E S  FOR T H I S  

I N D I V I D U A L  FURNACES AND P R O V I D E  S U B S T A N T I A L  S A V I N G S  TO DEFENSE COMPANIES AND THE GOVERNMENT I N  T H E  FUTURE. T H E  
PURPOSE. THE LOS-ANGELE S D I S P O S A L  F I R M  HAS RECENTLY DEVELOPED M O B I L E  D I S I N T E G R A T O R  EQUIPMENT WHICH MAY REPLACE THE 

E Q U I P M E N T , I S  A B L E  T C  D I S I N T E G R A T E  M A T E R I A L  AT A R A T E  OF 3,000 LBS/HR WITHOUT BURNING. ( P H S )  

Q5-04-0Q4.99 SHREDDER REDUCES S O L I D  WASTE VOLUME ( SALVAGE GRINDER 1 
P U B L I C  WORKS, Pa 168 (OCTOBER 1 9 6 7 ) .  A D E V I C E  TO SHRED A L L  REFUSE,  I N C L U D I N G  AUTO HULKS,  STOVES, TANKS AND OTHER 
METAL OBJECTS.  USE OF T H E  U N I T  SHOULD I N C R E A S E  THE A B I L I T Y  TO PERFORM METAL SALVAGE. 

Q 5 - 0 4 - m Z 2 9  NEW S H R E D D I N G  M A C H I N E  FOR WASTE PROCESSING ( C F N T R I B L A S T  S I Z E - R E D U C T I O N  
P U B L I C  C L E A N S I N G  5 7 ( 2 ) ,  P. 1 0 6  ( F E B R U A R Y  1 0 6 7 ) .  A D E S C R I P T I O N  I S  G I V E N  O f  T H E  NEW D E S I G N  O F  A S k R E D D I N G  MACHINE 
FOR T H E  R A P I D  R E D U C T I O N  OF NONSORTED I N O U S T S I A L  OR M U N I C I P A L  WASTE TO A PREDETERMINED S I Z E  FOR CONTINUOUS F E E D I N G  T O  A 
PROCESS P L A N T  OR D I S P O S A L  SYSTEM. T H E  MACHINE I S  MANUFACTUPED BY THE C E N T R I B L A S T  CORP. 9 P I T T S B U R G H ,  PENNSYLVANIA.  I N  
T H E  MACHINE, ROTAPY I M P A C T  HAMMERS ARE ARRANGED I N  A S P I R A L  F O R M A T I O N  AT I N T E R V A L S  ALONG A HIGH-SPEED R E V O L V I N G  SHAFT.  
T H I S  ARRANGEMENT ALLOhS T H E  F U L L  POWER O F  T H E  D R I V E  U N I T  TO BE A P P L I E D  TO A S I N G L E  HAMMEP. A T  ANY ONE T I M E .  T H E  HAMMERS 
I N T E R S E C T  A S E R I E S  OF STAR WHEELS WELDED TO ANOTHER SHAFT W H I C H  REVOLVES SLOWLY, P R O V I D I N G  THE F U N C T I O N S  OF I M P E L L E R  
AND A N V I L .  S I N C E  I T  I S  NOT A F I X E D  A N V I L ,  WFT OR GUMMY I T E M S  W I L L  NOT CHOKE THE MECHANISM. I F  A S P E C I F I C  S I Z E  O F  
P A R T I C L E  I S  NEEDED, A H E A V I L Y  PERFORATED SC9EEN I S  F I T T E D  AROUND THE ASSEMBLY. ( U C )  

9 5 - 0 4 - C O 4 2 8  SHREDDER REDUCES S O L I D  WASTE VOLUME ( G R I N D I N G  PEST VECTCR VOLUME-RECUCTION 
P U B L I C  WORKS 9 8 ( @ ) 1  Pa 1 6 8  (1967). B U L K I N E S S  O F  REFUSE M A T E R I A L  D E L I V E R E D  I N  PACKER TRUCKS MAY BE REDUCED T O  AS 
L I T T L E  AS ONE-EIGHTh I T S  O R I G I N A L  VOLUME BY PROCESSING I T  I N  A REFUSE SHREDDER A T  THE S A N I T A R Y  L A N D F I L L  OR I N C I N E R A T O R  
S I T E .  I T  I S  C L A I M E C  T H A T  T H E  D E V I C E  W I L L  SHRED A L L  REFUSE, I N C L U D I N G  AUTO HULKS,  STOVES, TANKS AND OTHER METAL 
OBJECTS. I N  A D O I T I C N  TO METAL SALVAGE, INCREASED L O N G E V I T Y  O F  A L A N D F I L L  S I T E ,  OR BETTER COMBUSTION, CTHER ADVANTAGES 
C L A I M E D  FOR THE PROCESS I N C L U D E  R E D U C T I O N  OF V E R M I N  B R E E D I N G  AREAS AND A REDUCTION I N  PERSONNEL AND EQUIPMENT 
RE QU I R EM ENTS . 
Qs=Q&=U2fl MANY B E N E F I T S  C L A I M E D  FOR G R I N D I N G  M A C H I N E  ( SOMAT LAND-SPREADING 1 
RFFUSE REMOVAL JCUPNAL 1(4), P. 8 ( A P R I L  1 9 5 8 ) .  THE B E N E F I T S  OF WET G R I N D I N G  OF REFUSE ARE D I S C U S S E C  B R I E F L Y .  
LARGE I T F M S  ARE REMOVE0 BY HAND, W H I L E  SMALLER D E B R I S  IS A U T O M A T I C A L L Y  TAKEN OUT BY A "JUNKER" BEFORE T H E  REFUSE IS 
GROUND. T H E  PRODUCT I S  REPORTED TO RF ODORLESS AND U N A T T R A C T I V E  T C  F L I E S .  T H E  COMPANY S T A T E S  T H A T  A LONG P E R I O D  OF 
T E S T I N G  HAS SHOWN T H E  PRODUCT T O  BE EXTREMELY VALUABLE AS AN ORGANIC F E R T I L I Z E R .  

~ = & $ = ~ 9 1 ~  ANGELS B A S E B A L L  PARK GETS AUTOMATED WASTE H A N D L I N G  ( SOMAT G R I N D I N G  I 
REFUSE REMOVAL JOURNAL 8 ( 1 0 ) ,  P. 28 ( 1 9 6 5 ) .  NEXT YEAR WHEN THE LOS-ANGELES ANGELS AMERICAN LEAGUE BASEBALL TEAM 
MOVES I N T O  I T S  NEW S T A D I U M  I N  ANAHEIM,  C A L I F O R N I A ,  A MODERN WASTE H A N D L I N G  SYSTEM I S  EXPECTED TO S I M P L I F Y  THE 
STRUCTURE'S C L E A h U P  E P E R A T I O N .  THE METHOD, BASED ON G R I N D I N G  P U L P I N G  AND EXTRACTING,  W I L L  BE I N S T A L L E D  I N  THE DEEP 
L F F T  F I E L D  AND R I G H T  F I E L D  CCRNER SECTIONS.  THE P L A N  I S  TO SWEEP A L L  SPECTATOR TRASH H O R I Z O N T A L L Y  CN T H E  D I F F E R E N T  

CHUTES P A S S I N G  FFOM UPPER L E V E L S  W I L L  G U I D E  R U B B I S H  DOWN TO A SOMAT WASTE H A N D L I N G  SYSTEM I N  A T R A S H  ROOM NEAR T H E  
GFOUND. ( E X P F R I M E N T S  NOW UNDERWAY ARE T E S T I N G  THE F E A S I B I L I T Y  OF U S I N G  PAPER SACKS TO HOLD WASTE BEFORE I T  I S  PUT I N  
THE CHUTE. I 

05-04-02156 P U L P I N G  SYSTEY REDUCES WASTE TO 2 0  PERCENT OF VOLUME ( SOMAT Q U A N T I T Y  1 

L E V E L S ,  AQOUND T h E  S T A D I U M ,  B E G I R N I N G  I N  T H E  S E C T I O N  B E H I N D  HOME P L A T E  AND WORKING TOWARD L E F T  AND R I G H T  F I E L D S .  LARGE 

REFUSE REMOVAL JOURhPL 9 ( 5 ) ,  Pa 32 (MAY 1 9 6 6 ) .  A D E S C R I P T I O N  OF THE SOMAT P U L P I N G  SYSTEM I S  G I V E N  I N  WHICH ABOUT 

C O N T A I N E R  F@R D I S P C S A L .  I N S O L U B L E  OBJECTS DO NOT AFFECT THE O P E R A T I O N  O F  THE U N I T ;  THEY CAN BE REMOVED FROM THE U N I T  
4 , 0 0 0  L B S  O F  O F F I C E  REFUSE I S  SENT TO THE MACHINE EACH DAY WHERE I T  I S  S L U R R I E D ,  DEWATERED, AND TRANSFERED TO A 

AFTER THE SLURFY H A S  BEEN REMOVED. THE U N I T  I S  I N S T A L L E D  AT T H E  NEW ROHM AND HAAS B U I L D I N G  I N  P H I L A D E L P H I A .  

05 05 GRINDERS OR PULVERIZERS 

0 5 - 0 5 - Q U P 3  REFUSE P U L V E R I S I N G  P L A N T  FOR WELSH A U T H O R I T Y  ( G R I N 0 1  NG VOLUME-REDUCTION C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  1 

SURVEYOR 1 2 6 ( 3 8 6 ) ,  P. 1 9 - 2 0  (OCTCBER 2, 1 9 6 5 ) .  CONTROLLED T I P P I N G  OF REFUSE B E I N G  NO LONGER CONSIDERED SAFE NOR 

P U L V E R I Z A T I O N  PLANT. P U L V E R I Z E D  hASTE I S  USED AS L A N D F I L L  OF SCARRED M I N I N G  AREA. P L A N T  I S  D E S I G N E D  FOR 10 TPH OF 
CRUDE REFUSE M E E T I N G  70 T P D  REQUISEMENTS.  D E T A I L S  OF P L A N T  D E S I G N  CONTROLLED CENTRALLY W I T H  I N T E R L O C K I N G  SYSTEM FOR 
O P E R A T I O N A L  S A F E T Y  A k D  GUARDING AGAINST OVERLOADING.  ( E 1  I 

=35=QQ19,E REFUSE P P E P A R A T I O N  W I T H  GCRATOR ( G R I N D I N G  I N C I N E R A T I O N  1 
BRENNSTOFF-WAERME-KFAFT 1 6 ( 8 ) ,  P. 4 0 4 - 4 C 5  (AUGUST 1 9 6 4 ) .  GORATOR IS S U I T A B L E  FOR H A N D L I N G ,  S I Z E  REDUCTION,  
K N E A D I N G  AND M I X I N G  OF INHOMOGENEOUS M A T E R I A L  OF V A R I O U S  K I N D S ,  SUCH AS FIBROUS,  PASTY OR V I S C O U S  M A T E R I A L S ,  SLUDGES 

P L A N T  CAN BE S U P P L I E D  W I T H  MORE CONSISTENT I N P U T .  ( E 1 1  

GREENWAY, W e  F. + FANP.ELL, J. 

H Y G I E N I C  AND W I T H  I N C I N E R A T I O N  U N F E A S I B L E  FOP BUDGETARY REASONS, MOUNTAIN ASH URBAN D I S T R I C T  C O U N C I L  D E C I D E D  ON 

AND S O L I D  FUELS.  I T  I S  PROPOSED ALSO FOR H O M O G E N I Z A T I O N  OF REFUSE BY ADMIXTURE OF S O L I D  FUELS S O  T h A T  REFUSE B U R N I N G  

Qz=Q.5=QQ2&f MEANS OF R A K I N G S  D I S P O S A L  I N  SEWAGE PUMPING S T A T I O N  ( GORATOR G R I N D I N G  SEWER 1 
N E I D L ,  G. 

WEGE ZUR BEHERPSCHUhG I N S B E S C N D E P E  DES RECHENGUTES B E 1  ABWASSERPUMPWERKEN, GESUNDHEITS- INGENIEUR 8 5 ( 4 )  , P. 1 1 8 - 1 2 5  
( A P R I L  1 9 6 4 ) .  D E S C R I P T I O N  O F  VARIOUS P N E U M A T I C  SYSTEMS FOR C O N V E Y I N G  S O L I D  M A T E R I A L S  R E T A I N E D  ON TRASH RACK, AND 
OF "GORATOR" WASTE C I S P O S A L  U N I T ,  WHICH COMBINES POMOGENIZER, COMMINUTOR, R I P P I N G  MACHINE ANU PUMP. ( I N  GERMAN) ( E 1 1  
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05-35-mLZQ REFUSE P U L V E R I Z A T I O N  - A T H E O R E T I C A L  CASE AND P R A C T I C A L  ANSWER ( S A N I T A R Y - L A N D F I L L  S I Z E - R E D U C T  I O N  
C O S T ( C A P 1 T A L )  CCST(OPERAT1NG) 1 
HETHERINGTON W. 

P U B L I C  H E A L T H  INSPECTOR 7 5 ( 1 ) ,  P. 6 - 1 2  (OCTOBER 1 9 6 6 ) .  THE AUTHOR D I S C U S S E S  THE D E S I G N  AND O P E R A T I O N  OF A S M A L L  

D E C O M P O S I T I O N  I N  A S A N I T A R Y  L A N D F I L L  CAN PROCEED MORE R A P I D L Y  AND W I T H  FEWER ATTENDANT NUISANCES.  ( P H E A )  

Q5=QkQL&lJ P U L V E R I Z A T I O N  MAKES GAINS AS B R I T I S H  OPEN NEW U N I T S  ( P U L V E R I Z A T I O N  SALVAGE S A N I T A R Y - L A N D F I L L  ) 
S O L I D  WASTES MANAGEMENT/RRJ 1 2 ( 3 )  P. 3 2  (MARCH 1 9 6 9 ) .  A D E S C R I P T I O N  OF A NEW REFUSE P U L V E R I Z A T I O N  P L A N T S  

P U L V E P I Z A T I O N  P L A N T  FCR USE I N  A S M A L L  COMMUNITY. WHEN REFUSE I S  REDUCED TO A S I Z E  NO LARGER THAN 3 I N C H E S ?  

CURRENTLY I N S T A L L E D  I N  POOLE, ENGLAND. A L L  SALVAGEABLE M A T E R I A L S  ARE SORTED OUT AND SOLD. F I V E  "FERMASCREENS" ARE 
USE0 TO G R I N D  THE R E M A I N I N G  REFUSE. T H E  F I N A L  PRODUCT I S  USED I N  L A N D F I L L  OPERATIONS.  

E5-05-QU885 REFUSE D I S P O S A L  - WHY P U L V E R I Z A T I O N  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  
OATES, E. T. 

P U B L I C  C L E A N S I N G  5 4 ( 1 C ) ,  P. 1 2 0 1  ( 1 9 6 4 ) .  DUE TO T H E  FACT THAT D I S P O S A L  S I T E S  ARE MORE D I F F I C U L T  TO F I N D ,  BETTER 
METHODS O F  D I S P C S A L  AFE B E I N G  LCOKED FOR. ONE OF THE METHODS THOUGHT TO BE AN A I D  TO THE PROBLEM I S  T H E  P R A C T I C E  O F  
P U L V E R I Z A T I O N  BEFORE D I S P O S A L .  THE CCST OF P U L V E R I Z I N G  EQUIPMENT I S  D I S C U S S E D  ALONG W I T H  SOME RECOMMENDATIONS A S  TO 
HOW A P U L V E R I Z A T I O N  P L A N  MAY H E L P  W I T H  YOUR D I S P O S A L  PROBLEMS. 

05 06 RASPING MACHINES 

95-06-ClQa88 NEW REFUSE G I S P O S A L  SYSTEM FOR T H E  SMALLER AUTHORITY SEERDPUM ( S I Z E - R E D U C T I O N  LAND-SPREADING ) 

SURVR M U N I C  CTR ENGR 1 2 8 ( 3 8 8 7 ) ~  P. 2 7 - 2 8  (DECEMBER 1 9 6 6 ) .  A R O T A T I N G  REFUSE P A C E R A T I N G  PLANT (SEERGRUM) T H A T  
B U S F I E L O T  J. E. 

REDUCES THE B U L K  OF REFUSE BY ABOUT H A L F  HAS PROVIDED AN ECONOMICAL? N U I S A N C E - F R E E  S O L U T I O N  FOR REFUSE D I S P O S A L  FOR A 
SMALL D I S T R I C T .  ( E 1 1  

QkQ6=9.l3.5 WALLINGFPRD R.D.C. I N S T A L L S  V I C K E R S  SEERDRUM P U L V E R I Z E R  ( S A N I T A R Y - L A N D F I L L  G R I N D I N G  ) 

E X I S T I N G  L A N D F I L L .  T H E  U N I T ,  LOCATED I N  A S I M P L E ,  P R E F A B R I C A T E D  B U I L D I N G ,  I S  LOADED BY A TRACTOR SHCVEL O P E R A T I N G  FROM 
THE R E C E I V I N G  SLAB. THE MARK I 1  SEERDRUM I S  A 2 9 - F T  C Y L I N D R I C A L  DRUM 8 FEET I N  DIAMETER,  AND I S  ROTATED B Y  1 3  RPM T W I N  

P U B L I C  C L E A N S I N G  58(4), P. 1 8 5  ( A P R I L  1 9 6 8 ) .  WALLINGFORD HAS I N S T A L L E D  A S I N G L E  U N I T  MARK I 1  SEERDRUM A T  T H E I R  

35  HP E L E C T R I C  MOTORS. WATER I S  ADDED TO THE CONTENTS TO E S T A B L I S H  A 40 PERCENT TO 5 0  PERCENT MOISTURE CONTENT. THE 
DRUM HAS AN I N P U T  C A P A C I T Y  OF ABOUT 9 TONS PER HOUR. ( U C )  

05 07 HAND SORTING 

05 08 MECHANICAL SORTING 

05 09 OTHER GENERAL ARTICLES 

Q5=QkQQ191 PROBLEMS OF REFUSE CRUSHING AND P U L V E R I Z I N G  ( G R I N D I N G  1 

PROBLEME DER M U E L L Z E R K L E I  NERUNG, AUFBEREITUNGS-TECHNIK 5 ( 3  I T  P. 104-109 (MARCH 1 9 6 4 )  FOR CRUSHING AND P U L V E R I Z I N G  
WUHRMANN, K. 

OF REFUSE FOLLOWING METHODS ARE A V A I L A B L E  - HAMMERING OR D E S T R O Y I N G  BY I M P A C T  E F F E C T ?  C U T T I N G  OR SHEARING,  T E A R I N G  AND 
G R I N D I N G  CR CRUSHING. W I T H  NEARLY A L L  REFUSE P U L V E R I Z I N G  M A C H I N E S ?  I M P A C T  E F F E C T  P R E D O M I N A T E S ?  P A R T I C U L A R L Y  I N  CASE OF 

USED I N  F I E L D  O F  REFUSE P U L V E R I Z A T I O N .  D E T A I L S  OF NUMEROUS REFUSE P U L V E R I Z I N G  MACHINES.  ( E 1 1  
I M P A C T  M I L L S .  HAMMER M I L L S  W I T H  I N T E R L O C K I N G  HAMMERS AT C I R C U M F E R E N T I A L  SPEEDS BETWEEN 50 AND 100 M/SEC ARE W I D E L Y  

Q 5 - 0 9 - 0 Q 2 8 8  WASTE VCLUME REDUCED BY P U L V E R I Z A T I O N ?  CRUSHING AND S H E A R I N G  ( G R I N D I N G  1 

PAPER PRESENTED A T  6 9 T H  ANNUAL CONFT T H E  I N S T I T U T E  OF P U B L I C  C L E A N S I N G ?  BLACKPOOL,  E N G L A N D ?  ( J U N E  5-91 1 9 6 7 ) .  
BECAUSE OF THE CHANGING CIRCUMSTANCES I N  WASTE C O L L E C T I O N ,  T H E  NEED TO HANDLE A WIDER V A R I E T Y  OF M A T E R I A L  I N  FUTURE,  
AND T H E  GROWING PRCELEMS O F  D I S P O S A L ,  I T  I S  NECESSARY TO I N V E S T I G A T E  METHODS OF TREATMENT AND VOLUME REDUCTION W H I C H  
WILL G I V E  GREATER F L E X I B I L I T Y .  THE WIDER I S S U E S  OF I N C I N E R A T I O N ?  CONTROLLED T I P P I N G ,  OR COMPOSTING AS THE MOST 
S U I T A B L E  METHOD? DO NOT A F F E C T  THE P R I N C I P L E  OF PRE-TREATMENT, AS T H I S  I S  L I K E L Y  T O  BECOME MORE NECESSARY WHATEVER THE 
SUBSEQUENT PROCESS I h G t  P A R T I C U L A R L Y  WkERE B U L K Y  M A T E R I A L  I S  CONCERNED. THERE ARE I N D I C A T I O N S  T H A T  P L A N N I N G  
A U T H O R I T I E S  ARE BECOMING RELUCTANT TO ALLOW T H E  DUMPING OF CRUDE WASTE, BECAUSE O F  THE D I F F I C U L T I E S  OF ADEQUATE 
CONTROL. P U L V E R I Z A T I O N ?  THOUGH NOT WITHOUT I T S  OWN PROBLEMS? I S  L I K E L Y  T O  E N A B L E  T I P P I N G  TO BE C A R R I E D  OUT I N  AREAS 
AND A T  S I T E S  WHICH WCULD OTHERWISE BE P R O H I B I T E D .  REFUSE P U L V E R I Z A T I O N  I S  A R E L A T I V E L Y  COSTLY PROCESS, HOWEVER, AN 
E V A L U A T I O N  OF THE D I F F E R E N T  M A C H I N E S  AND PROCESSES NOW ON T H E  MARKET I S  A COMPLEX B U S I N E S S .  S E L E C T I O N  W I L L  BE 
S I M P L I F I E D  I F  T H E  F G L L O W I N G  P R I N C I P L E S  ARE ACCEPTED- ( A )  C A P I T A L  EXPENDITURE MUST BE R E L A T E D  T C  MANPOWER R E Q U I R E D  I N  
ANY PROCESS, ( B )  I N  P U L V E P I Z I N G  PROCESSES REFUSE SHOULD NOT BE REDUCED TO A GREATER DEGREE THAN I S  NECESSARY FOR A 
P A R T I C U L A R  PURPOSE, A S  COST R I S E S  I N V E R S E L Y  W I T H  THE P A R T I C L E  S I Z E  OF T H E  PRODUCT, ( C )  W I T H  HAMMER M I L L S ,  A LARGE 
M A C H I N E  HAS AN I N H E R E N T L Y  GREATER R I G I D I T Y  AND RESERVE POWER THAN A SMALLER ONE? ( 0 )  A P U L V E R I Z I N G  PLANT W I L L  ONLY 
F U N C T I O N  PROPERLY I F  I T  IS D E S I G N E D  AND ENGINEERED AS AN I N T E G R A T E D  PROCESS? AND NOT S I M P L Y  AS A C O L L E C T I O N  OF 

M U N I C I P A L  REFUSE CAN C O N T A I N  ALMCST ANY M A T E R I A L  I N  COMMON U S E  ( A N D  SOME UNCOMMON) AND A REFUSE PROCESSING P L A N T ,  I F  I T  
IS TO MEET MODERN REQUIPEMENTS CIF E F F I C I E N C Y ,  H Y G I E N E  AND ECONOMY? MUST B E  CAPABLE OF A C C E P T I N G ?  SEGREGATING AS 
REQUIRED,  AND REDUCING A L L  CLASSES OF WASTE NORMALLY C O L L E C T E D ?  W I T H  A M I N I M U M  OF LABOR. THERE W I L L  C E R T A I N L Y  BE 
AN I N C R E A S I N G  NEED FOP E U L K  REDUCTION M A C H I N E S ?  AND I N  NEW AUTOMATIC GRATE I N C I N E R A T O R S  SOME TYPE OF MACHINE FOR T H I S  
PURPOSE W I L L  PRCBABLY BECOME A STANDARD REQUIREMENT. THE T E C H N I C A L  PROBLEMS HERE ARE NOT AS SEVERE AS I N  T H E  F I E L D  O F  
REFUSE P U L V E R I Z A T I O N ,  AS BY T H E I R  VERY NATURE? B U L K Y  WASTE R E D U C T I O N  M A C H I N E S  MUST BE M A S S I V E L Y  B U I L T  A h D  P R O V I D E D  W I T H  
P L E N T Y  O F  POWER. THE P R E S E N T  M A C H I N E S  ARE NOT N E C E S S A R I L Y  THE ONLY SOLUTIONS,  HOWEVER, AND I T  I S  TO B E  HOPED T H A T  
B R I T I S H  MANUFACTURERS WILL SHOW AN I N T E R E S T  I N  T H I S  F I E L D ?  I N  WHICH A T  PRESENT C O N T I N E N T A L  D E S I G N E R S  HAVE A CLEAR LEAD. 

P5-09-u1. l  P U L V E R I Z A T I O N  AT B R I T I S H  S I T E  QEDUCES MATTER BY 50 PERCENT ( G R I N D I N G  I 
S O L I D  WASTES MANAGEKENT/RRJ 1 1 ( 1 6 ) ,  (FEBRUARY 1 9 6 8 ) .  SOME OF THE MAJOR ADVANTAGES I N H E R E N T  I N  THE P U L V E R I Z A T I O N  O F  
WASTES ARE AS F O L L O k S -  1. I T  ACCELERATES DECOMPOSITION AND FERMENTATION.  HENCE THE D E P O S I T S  ARE NOT I N F E S T E D  BY 
V E R M I N  OR I N S E C T S .  F L I E S ,  L A R V A E ?  AND EGGS ARE K I L L E D  BY THE MACHINERY.  2 .  R A P I D  C O N S O L I D A T I O N  O F  THE M A T E R I A L  
I N C R E A S E S  THE E X C L U S I C N  OF OXYGEN, THEREBY R E D U C I N G  THE DANGER OF SPONTANEOUS COPBUSTION.  3 .  S W I F T  S E T T L I N G  I S  ANOTHER 
FEATURE. 4. THE APPEARANCE OF THE GROUND M A T E R I A L  I S  NONOBJECTIONABLE.  THE P A R T I C L E  S I Z E  OF THE M A T E R I A L  A T  THE 
WORTHING L A N D F I L L  I S  2 TO 3 I N C H E S .  I T  IS D E P O S I T E D  I N  LAYERS UP TO ABOUT 8 F E E T  I N  DEPTH.  NO C O V E R I N G  M A T E R I A L  I S  

P A T R I C K ,  P. K .  

P R D P R I  ETARY U N I T S .  THERE I S  A NEED FOR FURTHER DEVELOPMENT OF MACHINES OR PROCESSES WHICH ARE NOT S E L E C T I V E .  
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S A I D  T O  B E  REQUIRED. T H E  BULK CONTENT OF T H E  REFUSE I S  REDUCED B Y  ABOUT 50 PERCENT. THE SMALLEST ECONOFIC PLANT 

MAN T O  F E E D  A P U L V E R I Z E R  I S  O N L Y  3 TONS PER HOUR. THE WORTHING P L A N T  SERVES SOME 43,000 PEOPLE AND OVER 17,000 
SHOULD BE RELATED TC. AN I N P U T  O F  10 TONS PER DAY. PREFERABLY T H E  I N P U T  SHOULD BE AUTOMATIC S I N C E  T H E  C A P A C I T Y  OF ONE 

DWELLINGS.  P U L V E R I Z A T I O N  O F  REFUSE WAS BEGUN THERE I N  1947. ( U C )  

m=Q9=QQ692 P U L V E R I Z A T I O N  C O N T I N L E S  T C  SPREAD I N  GREAT B R I T A I N  ( S A N I T A R Y - L A N D F I  L L  PEST (CONTROL 1 VOLUME-REDUCTION 

REFUSE REMOVAL JOUPNAL 10(2), P. 36 (FEBRUARY 1967). B U L K  RECUCTION E F F E C T E D  BY V A R I O U S  B R I T 1  SH METHODS CURRENTLY 
COST (OPERAT I NG 1 1 

I N  U S E  I S  - D I R E C T  I N C I N E R A T I O N  80 TO 85 PERCENT, SCREENING,  SALVAGE, AND I N C I N E R A T I O N ,  70 TO 75 PERCENT, SCREENING,  
SALVAGE, AND P U L V E R I Z A T I O N ,  5 5  T O  60 PERCENT, P U L V E R I Z A T I O N  ONLY 30 TO 3 5  PERCENT, SCREENING,  SALVAGE AAD COMPOSTING, 
1 5  TO 20 PERCENT. COST O F  I N C I N E R A T I O N  I S  BETWEEN $2.25 AND $4.27 A TON AND S A N I T A R Y  L A N D F I L L  BETWEEN 78 CENTS AND 
$2.27 PER TON. ADVANTAGES C I T E D  FOR P U L V E R I Z A T I O N  ARE - BULK REDUCED 33 TO 40 PERCENT, L A N D F I L L  C C V E R I N G  NOT 
NECESSARY, RODENTS NOT ATTRACTED,  AND F L Y  N U I S A N C E  REDUCED. COMPOSTING I S  SUBJECT TO Q U E S T I O N  UNLESS 50 PERCENT OF 
M A T E R I A L  I S  COMPOSTAELE. 

0 5 - 0 9 - Q m  REFUSE D I S P C S A L  - P U L V E R I Z A T I O N  ( G R I N D I N G  COMPOSTING S A N I T A R Y - L A N D F I  L L  VOLUME-REDUCTION I N C I N E R A T I O N  ) 
REEVES, E. G. 

P U B L I C  C L E A N S I N G  58(4), P .  156-160 (1968). T H I S  A R T I C L E  I S  THE F I R S T  OF A S E R I E S  OF THREE A R T I C L E S .  I T  D I S C U S S E S  

OR I N C I N E R A T I O N .  
I N  GENERAL THE USE OF AND THE ADVANTAGE OF P U L V E R I Z A T I O N  O F  V A R I O U S  T Y P E S  OF WASTES WHETHER I T  BE L A N D F I L L ,  COMPOSTING, 

Q5-09-017z3 WHY SCUFlTHCRPE CHOSE P U L V E R I Z A T I O N  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  S A L V A G E ( C O M P U S I T I 0 N )  C O S T ( C A P 1 T A L  1 
COST(  O P E R A T I N G  I 1 
ALLEN,  G. 

P U B L I C  C L E A N S I k G  56(1C), P. 532-538 (1966). AT A M E E T I N G  OF P U B L I C  C L E A N S I N G  O F F I C E R S  MR. A L L E N  D E T A I L E D  H I S  
I N V E S T I G A T I O N S  L E A D I h G  TO THE D E C I S I O N  OF CHANGING FROM L A N D F I L L  D I S P O S A L  TO P U L V E R I Z A T I O N  AND I N C I N E R A T I O N .  THERE I S  

R E L A T I N G  TO PROBLEMS R E L A T E D  TO CTHER OPERATIONS AROUND T H E  COUNTRY. 

QkQ9=Ql369 WOOD C H I P P E R  P A Y S  I T S  WAY 
THE A M E R I C A N  C I T Y  72(12), P. 2 5  (DECEMBER 1957). WHEN THREE SEVERE WINDSTORMS H I T  S P R I N G F I E L D ,  I L L I A O I S ,  THEY BLEW 
DOWN HUNDREDS CF T P E E S  AND THOUSANDS OF BRANCHES AND L I M B S ,  C L U T T E R I N G  T H E  STREETS W I T H  D E B R I S .  D U R I N G  A 12-WEEK 
CLEANUP PERIOD,  T H E  WOOD CHIPPER D I S P O S E D  OF S I X  T I M E S  AS MUCH D E B R I S  I N  TRUCKLOADS. THE C H I P P E D  BRUSH ALSO I S  MUCH 
E A S I E R  T O  D I S P C S E  OF AND CAN BE USED AS MULCH. T H E  BLADES MUST B E  K E P T  SHARPENED. T H I S  H A S  B E E N  THE O h L Y  MAINTENANCE 
EXPENSE ENCOUNTEKED THUS FAR. ( U C )  

A T A B L E  COMPARING PAN POWER AND EQUIPMENT USED B Y  EACH METHOD OF D I S P O S A L .  THERE I S  A Q U E S T I O N  AND ANSWER S E S S I O N  

05-09-QZ119 S I Z E  R E C U C T I C N  OF M U N I C I P A L  S O L I D  WASTE PRODUCTS ( GRINDER 1 
KEYT,  D e  E. 

DEPT OF MECHANICAL EFlGINEERING, U N I V E R S I T Y  O F  P E N N S Y L V A N I A ,  ( J U N E  1969) THE AUTHOR D E S C R I B E S  T H E  NECESSARY 
C H A R A C T E R I S T I C S  OF T h E  MACHINERY AND #ASTES THAT W I L L  BE C O M P A T I B L E  W I T H  A SLURRY TRANSPORT SYSTEM FOR M U N I C I P A L  S O L I D  
WASTES. A NUMBER OF D I F F E R E N T  T Y P E S  CF S I Z E  REDUCTION U N I T S  ARE INCLUDED.  

06 Cornposting 

06 01 RESEARCH RESULTS 

&=QpL=Q.QppP A THOROUGH LOOK AT COMPOSTING ( TVA C O S T ( C A P 1 T A L )  1 
T H E  AMERICAN C I T Y  81(5). P. 30 (MAY 1966). THREE P U B L I C  AGENCIES RECENTLY S I G N E D  AN AGREEMENT TO CONDUCT 
F U L L - S C A L E  S T U C I E S  CF COMPOSTING. T H E  O F F I C E  OF S O L I D  WASTES, U.S. P U B L I C  H E A L T H  S E R V I C E  TENNESSEE V A L L E Y  AUTHORITY,  
AND JOHNSON C I T Y ,  TENNESSEE. TVA WILL DESIGN,  CONSTRUCT, AND OPERATE A COMPOSTING P L A N T  WHICH W I L L  PROCESS JOHNSON 
C I T Y ’ S  D A I L Y  PRODUCTION OF REFUSE AND UNTREATED SEWAGE SLUDGE. THE PLANT W I L L  COST $750,000 TO CONSTRUCT AND 
$ lOO,@CO/YR TO OPEFATE. T H E  END PRODUCT W I L L  BE T E S T E D  AS A S O I L  C O N D I T I O N E R ,  AND P U B L I C  H E A L T H  ASPECTS W I L L  BE 
S T U D I E D .  THE PPOGFAM W I L L  B E  C A R R I E D  OUT UNDER THE NEW S O L I D  WASTES PROGRAM OF T H E  U.S. P U B L I C  H E A L T H  S E R V I C E .  
( U C I  

Q&=Ql=QQ12& A P R E L I M I N A F Y  STUDY OF H I G H  RATE CCMPCSTING 
W I L E Y ?  J. S. PAPER 2895, ASCE TRANS 1 2 2 ,  P. 1009-1034 (OCTOBER 1957). S I X  1 5 - G A L  LABORATORY, MECHANICAL COMPOSTERS 
( B A T C H - T Y P E )  FOR D E T E R M I N I N G  THE C R I T E R I A  FOR THE HIGH-RATE COMPOSTING O F  O R G A N I C  WASTES ARE D E S C R I B E D  H E R E I N .  
P H Y S I C A L  ANC Ct-EMICAL T E S T S  FOR I N D I C A T I N G  THE DEGREE OF OECOMPOSITION D U R I N G  COCPOSTING ARE O U T L I N E C ,  AND T Y P I C A L  
R E S U L T S  ARE PRESENTED. O P T I M U M  S T I R R I N G  AND A E R A T I O N  RATES, AS WELL A S  THE PERCENTAGE OF MOISTURE I h  THE I N I T I A L  
CHARGE, ARE PRESENTED FOR THE LABORATORY U N I T S .  THE CORRELATION O F  CARBON D I O X I D E  AND M O I S T U R E  PROCUCTION W I T H  THE 
TEMPERATURE OF T H E  COMPOST I S  SHOWN, TOGETHER W I T H  THE R E S P I R A T O R Y  Q U O T I E N T  FOR THE DECOMPOSITION.  ( A U T h )  

Qb=Ql=QQlltl A CCMPARATI  VE STUDY CF T H E  BREAKDOWN OF C E L L U L O S E  BY MICROORGANISMS ( D E C O M P O S I T I O N (  B I O L O G I C A L )  1 

P H Y S I O L O G I A  PLANTARUM 5 ,  P. 345-366 (1952). A LARGE NUMBER O F  MICROORGANISMS HAS B E E N  E X A M I N E D  W I T H  RESPECT TO 
REESE, ELWYN T. + L E V I N S O N ,  H. S. 

CELLULOSE HYDROLYSIS.  A L L  THOSE WHICH REDUCE T E N S I L E  STRENGTH OF COTTON DUCK PRODUCE T H E  H Y D R O L Y T I C  ENZYME, CX. SOME 
MICROORGANISMS W t I C H  DO NOT REDUCE T H E  T E N S I L E  STRENGTH O F  DUCK ALSO PRODUCE CX. A SCHEME FOR H Y D R C L Y S I S  BASED ON 
ATTACK OF CELLULOSE AND C E L L U L C S E  D E R I V A T I V E S  BY MICROORGANISMS I S  PRESENTED. I T  HAS BEEN SHOWN T H A T  N E I T H E R  P E C T I N A S E  
NOR POLYPHENOL O X I D A S E  I S  I N V O L V E D  I N  THE P R I M A R Y  BREAKD@WN OF COTTON CELLULOSE.  

‘3-01-QQ2Q SI. KULTANEOUS AEROBIC AND ANAEROBIC COMPOSTING PROCESS ( SLUDGE( SEWAGE) GARBAGE 1 
J E F F K E Y S ,  G. A. 

PATENT U.S. 2,867,521, ( J A N U A R Y  6, 1959). WASTE ORGANIC M A T E R I A L S ,  SUCH AS GARBAGE, SAWDUST, R I C E  F U L L S  AND SEWAGE 

W H I C H  C O N T A I N S  MUCH CELLULOSE OR L I G N I N  I S  F I R S T  SUBJECTED TO THE A C T I O N  OF FUNGAL MOLDS, SUCH AS P E N I C I L L I U M  OR 
A S P E R G I L L U S ,  FCR WHICH T H E  OPTIMUM P H  I S  ABOUT 5 AND THE MOISTURE CONTENT ABOUT 30 PERCENT. AT THE START OF T H E  MOLD 
STAGE THE TEMPERATURE SHOULD BE 30-35 DEGREES. T H E N  T H I S  MASS OR A M I X T U R E  W I T H  OTHER WASTE ORGANIC M A T E R I A L S  I S  

SLUDGE ARE COMPOSTEG E I T H E R  I N  BATCHES OR I N  CONTINUOUS PROCESS I N T O  A HIGH-GRADE HUMUS B Y  B A C T E R I A L  ACTION.  MATTER 

SUBJFCTED TO M E S G P H Y L L I C  B A C T E R I A L  A C T I O N  A T  30-45 DEGREES. OPTIMUM C O N D I T I O N S  FOR T H I S  STAGE ARE PH OF 7.6, M O I S T U R E  
CONTENT OF 40-70 PERCEhT, AND TEMPERATURE O F  60-75 DEGREES. A P E R I O D  OF THERMOPHYLLIC B A C T E R I A L  A C T I G N  THEN T A K E S  
PLACE AND THE TEMPERATURE R E M A I N S  A T  60-75 DEGREES U N T I L  A DROP T O  45-5C DEGREES OCCURS, I N D I C A T I N G  COMPLETE 
CONVERSION. SOME B A C T E R I A L  ORGANISMS MAY BE ADDED A T  E I T H E R  OF THESE STAGES. THE F I N A L  STAGE I S  ONE I N  WHICH 
ACT1 NUMYCETES EXERT A S T A B I L I Z I N G  ACTION.  T H E  TEMPERATURE AND O X I D A T I O N  RATE ARE CONTROLLED BY AERATION.  N COMPOUNDS 

D E S I G N  APE P E R I O D I C A L L Y  ADDED. THE M A T E R I A L  I S  THEN D R I E D  AND GROUND. T H E  P E R I O D  REQUIRED I S  ABOUT 1 TO 2 WEEKS. 
C H A R A C T E R I S T I C S  AND O P E R A T I O N A L  INFORMATION O F  THE U N I T  ARE D I S C U S S E D  I N  D E T A I L ,  E.G. 9 MOISTURE CONTROL, PH, AERATION,  
TYPES OF WASTES TO BE TREATED,  TYPES CF S P E C I F I C  ORGANISMS USED, ETC. ( C A )  
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Qfj-Ol-QQZftft FERMENTATION OF WASTE M A T E R I A L S  C O N T A I N I N G  ORGANIC CONSTITUENTS ( COMPOSTING S L U D G E ( S  EWAGE) GARBAGE 

PATENT U.S. 2,9549285, (SEPTEMBER 171 196'3). A N  A P P L I C A T I O N  AND PROCESS ARE DESCRIBED FOR M A K I N G  GARBAGE, SEWAGE 
SLUDGE, SLAUGHTEPHCUSE NASTE,  ETC.9 I N T O  COMPOST. ( C A I  

MrQ1=QQ235 COM PCSTING M U N I  C I  P A L  REF USE 

PATENT U.S. 2,798,BCC, ( J U L Y  9 ,  195719 ASSIGNED T O  MODOC PEAT MOSS CO. A HUMUS PRODUCT I S  PRODUCED BY S T A C K I N G  O F  
UNSEGREGATED M U N I C I P A L  REFUSE I N  W I N D R O W S ' M A I N T A I N E D  AT A S U I T A B L E  MOISTURE CONTENT (40-60 PERCENT T FOLLOWED BY 
T U M B L I N G  EVERY FEW DAYS FOR 3-8 WEEKS. THE TEMPERATURE I N S I D E  THE WINDROWS IS 140-160 DEGREES F. THE M I X T U R E  I S  T H E N  

CARLSSON? P. M. + PETERSON9 K. F.  

GERAGHTY, C. He + KENNEDY9 R e  R. + SEABROOK, C. S. 

SCREENED. THE O V E R S I Z E  F R A C T I O N  I S  REJECTED AND THE U N D E R S I Z E D  F R A C T I O N  Y I E L D S  A F I N I S H E D  HUMUS PRODUCT. I F  THE C TO 
N R A T I O  I S  TOO I- IGH, I T  CAN B E  DECREASED BY A D D I T I O N  OF SUPERNATANT L I Q U O R  FROM ANAEROBIC D I G E S T I O N  OF SEWAGE SLUDGE AS 
A MEANS O F  M A I N T A I N I N G  T H E  MOISTURE CONTENT. T H E  HUMUS PRODUCT C O N T A I N S  M O I S T U R E  15-25, N ABOUT 1, P AS PHOSPHORUS 
P E N T O X I D E  ABOUT 1 9  K AS P O T A S S I U M  O X I D E  ABOUT 0.89 AND C ABOUT 19 PERCENT O F  THE DRY WEIGHT.  T H E  WASTE-PAPER CONTENT 
OF THE REFUSE I S  ALMOST COMPLETELY DECOMPOSED. FERROUS SCRAP I S  RECOVERED B Y  THE SCREENING FOLLOWED BY MAGNETIC 
SEPARATOR. ( C A I  

f&=Qkwzft1 APPARATUS FOR F E R M E N T A T I O N  OF S O L I D  ORGANIC M A T E R I A L S  ( COMPOSTING 1 
CARLSSON, P. Me + PETERSON, K. F.  

PATENT U.S. 2,9699277, (JANUARY 24, 19611, A S S I G N E D  TO DAN0 I N G E N I C R F O R R E T N I N G  OG M A S K I N F A B R I K ?  I N G E N I O R  K A I  PETERSEN'S 
FOND. THE A P P L I C A T I O N  I S  E S P E C I A L L Y  A P P L I C A B L E  TO HOUSE R E F U S E  AND VEGETABLE WASTE T O  MAKE COMPOST. ( C A I  

Q&=Q1=QQaz-53 NEW METHOD C F  COMPOST PRODUCTION ( COMPOSTING 

WEATHERPROOF DOME OR V A T  C O N T A I N I N G  AUTOMATIC MECHANICAL MEANS FOR A E R A T I O N  AND M I X I N G  DURING PROCESS OF 
DECOMPOSITION.  PROCESS I S  CONTINUOUS AND PRODUCES S T E R I L I Z E D  COMPOST I N  3 DAYS. O P E R A T I O N  MAY BE CN 24 HR B A S I S  OR 
I N T E R M I T T E N T .  ( E 1  1 

E-Ol-WZ54 ACCELERATED COMPOSTING 

C@MPOST S C I E N C E  7(3)9 P. 29-32 ( N I N T E P  1967). A R T I C L E  D E S C R I B E S  RESEARCH PROJECT I N  WHICH FUNDAMENTALS OF 

BE R A P I D L Y  TREATED AND R E S U L T I N G  PRODUCTS USED I N  AGRICULTURE.  FOUR E X P E R I M E N T A L  RUNS WERE MADE ON CCMPCSTING OF M I X E D  
CARBDNACEOUS WASTES I N  REACTOR WHICH I S  I N T E R M I T T E N T L Y  A G I T A T E D .  REACTOR I S  H O R I Z O N T A L L Y  MOUNTED DRUM O F  HEXAGONAL 
CROSS SECTION.  ( E 1 1  

C4-01-W263 IMFCPTANCE O F  PRE-FERMENTAT I O N  I N  COMPOSTING ( PATHOGEN( S U R V I V A L )  1 

COMPOST S C I E N C E  6 (3 1 ,  P. 17-23 (AUTUMN-W I N T E R  1966) I N V E S T I G A T I O N S  ON OXYGEN AND CARBON D I O X I D E  COLTENT OF 

SURVEYOR 122(3716)~ P. 1053 (AUGUST 249 1963). HARDY REFUSE REGENERATOR I S D E S C R I B E D ,  WHICH COMPRISES LARGE ROUND 

GRAY, K. Re 

COMPOSTING ARE ASSESSED SO THAT ECONOMICAL9 LARGE-SCALE P L A N T S  MAY BE D E S I G N E D  I N  WHICH MANY O F  CARBONACEOUS WASTES CAN 

BANSET I-. J. + STRAUCH, D. 

DECOMPOSING M A T E R I A L ,  OPTIMUM MOISTURE C O N D I T I O N S  T AND WHAT HAPPENS TO PATHOGENIC ORGANISMS ADDED P R I O R  TO COMPOSTING 
PROCESS ARE REPCRTEC. RESEARCH EQUIPMENT FEATURED C O N T I N U A L L Y  R O T A T I N G  R E V O L V I N G  DRUM, 22 M I N  LENGTH AND 3.5 M I N  
DIAMETER.  C A S I N G  H A S  C U T S I D E  D E V I C E S  CAPABLE O F  A D J U S T I N G  I N F L O W  O F  A I R  AND L I Q U I D  I N  V A R I O U S  P A R T S  OF DRUM. A T  SUPPLY 
I N L E T  F R E S H  GbRBAGEt  UNCRUSHED, FREED FROM FERROUS METALS M A G N E T I C A L L Y ,  I S  FED I N T O  DRUM9 AT OTHER END PROCESSED 
M A T E R I A L  IS DISCHARGED THROUGP S L I D I N G  D E V I C E .  ( E I )  

!XrCl=QQZb!i COMPGSTING OF S C L I O  CPGANTC WASTE ( COMFOSTING I 
K N U T h t  D. T. 

B A T T E L L E  TECH REV 17 ( 3 ) ~  P. 14-2C (MARCH 1968). LARGE-SCALE TFEATMENT OF REFUSE, GARBAGE, AND OTHER S O L I D  ORGANIC 
WASTES BY COMPOSTING HOLDS PROM1 SE OF 4 T T A I N I N G  MARKETABLE PRODUCT THAT RETURNS V A L U A B L E  N U T R I E N T S  TO S O I L .  S T U D I E S  
SEEK T O  DETERMINE B A S I C  MECHANISMS OF COMPOSTINGt  W I T H  A I M  OF SPEEDING UP PROCESS AND REDUCING COSTS. CCMPOSTABLE 
M U N I C I P A L  WASTES I N C L U G E  REFUSE,  GARBAGE, AND DEWATERED SEWAGE SLUDGE. AGRICULTURAL WASTES I N C L U D E  CROP R E S I D U E S  AND 
A N I M A L  MANURES. I N D U S T R I A L  WASTES I N C L U D E  C E R T A I N  OF THOSE FROM MEAT P A C K I N G  PLANTS9 STOCKYARDS, T A N N E R I E S ,  P U L P  AND 
PAPER M I L L S ,  S A h M I L L S ,  C A N N E R I E S 7  AND PHARMACEUTICAL HOUSES. ( E 1  1 

Q.kQlrM2ILE COMPOSTING D O M E S T I C  REFUSE I N  'I HOME U N I T  'I 

CLARK, J. W. 
COMPOST SCIENCE & ( & I ,  P. 16-17 ( W I N T E R  1q64). COMPOSTING U N I T  WAS CONSTRUCTED FROM 55 GAL S T E E L  O I L  DRUM AND 
E Q U I P P E D  W I T H  SUPPORT AND CENTRAL R O T A T I N G  BAR W I T H  HAND CRANK ATTACHED. ROUND B A F F L E  W I T H  H O L E  I N  CENTER WAS P L A C E D  

ROTATES ABOUT. NETHOD OF OPERATION.  

GS-01-09772 AUTOMAT I C  TEMPERATURE AND A I R  CONTROL I N  COMPOSTING ( C O M P O S I T I O N (  REFUSE)  1 

COMPOST S C I E N C E  2 ( 4 ) ,  P. 31-34 ( k I N T E R  1962). E X P E R I M E N T S  TO A S C E R T A I N  DEGREE OF TEMPERATURE CCNTROL I N  C O O L I N G  OF 

PROCESS. EXPERIMENTS PROVED T H A T  ACCURATE AND R E L I A B L E  AUTOMATIC TEMPERATURE AND A I R  CONTROL I S  O B T A I N E D  B Y  U S I N G  
COMB INAT I O N  OF THERMOSTAT AND S O L E N O I D  VALVE. ( E 1  ) 

Q S - O l - O C l 3 Q l  B I C C H E M I C A L  AND M I C R C B I O L O G I C A L  PROBLEMS OF UPBAN REFUSE COMPOSTING. 

S C H W E I Z  Z HYDROL 2 2 9  P. 793-817 (1960). THE F E R M E N T A T I O N  OF REFUSE OCCURS I N  AT L E A S T  2 PHASES. T H E  I N I T I A L  

I N S I D E  DRUM S O  THAT I T  CCULD BE MOVED TO E I T H E R  END OF DRUM AS REQUIRED,  S L I D I N G  ON 3/4 I N .  P I P E  SUPPORT T H A T  DRUM 

SCHULZE, K. L. 

COMPOST P I L E S  WHICH TEND T O  OVERPEAT. ANALYZER FOR CONTROLLING TEMPERATURE AND A I R  AND FOR R E G U L A T I O N  GF COMPOSTING 

H E I h E N ,  W. 

B A C T E P I A L  D E C O M P O S I T I G N  LEADS T O  SUBSTRATES WHICH ARE DEGRADABLE BY F U N G I  (E.G. MUCOR). THE I N F L U E N C E  O F  H U M I D I T Y  AND 
OXYGEN SUPPLY UPCN THE R A T E  AND EXTENT OF THE B A C T E R I A L  F E R M E N T A T I C N  I S  I N V E S T I G A T E D .  T H E  ENHANCEMENT OF THE N CONTENT 
OF T H E  COMPOST BY T h E  A D D I T I O N  O F  SEWAGE SLUDGE CAN ONLY B E  A C H I E V E D  If THE C O N D I T I O N S  ARE CAREFULLY SELECTED. ( C A I  

Q4-Ol-QmQ5 WOCD WASTES I N  COMPOSTS ( COMPOSTING Q U A N T I T Y  (SAWDUST 1 C O M P O S T ( C R 0 P - Y I E L D )  

COMPOST S C I E N C E  1, P. 26 ( W I N T E P  1961). A QUARTER TON O F  SAWDUST I S  PRODUCED FOR EVERY THOUSAND BCAPD F E E T  OF 
DUNN, S .  + EMERY, J. D. 

LUMBER SAWED. FOUR METHCDS OF OUTDOOR COMPOSTING OF WOOD WASTES WERE T E S T E D  I N  B I N S ,  P I L E S ,  AND P I T S .  THE B E S T  METHOD 
WPS FOUND TO B E  CNE I N V O L V I N G  T H E  USE OF COMPOSTING M I X T U R E S  I N  1- CU YD WOODEN B I N S .  SECOND I N  L I N E  WAS T H E  METHOD 
I N V O L V I N G  THE USE OF P I T S  T O  WHICH NO WATER WAS ACDED BUT W H I C H  WEPE O C C A S I O N A L L Y  FLOODED A T  C E R T A I N  T I M E S  OF THE 

GENFRALLY R E Q U I R E D  1 TO 2 YEAPS T C  COMPLETE T H E  BREAKDOWN O F  THE WOOD. THE COMPOSTED WOOD-WASTE M I X T U R E  WAS ANALYZED.  
N U T R I E N T  D E F I C I E N C I E S  WERE COMPENSATED FOR THROUGH THE A D D I T I O N  O F  F E R T I L I Z E R S  T O  T H E  END PRODUCT. THE TESTS WERE MADE 
BY GROWING VARICUS TYPES OF PLANTS I N  SUCCESSION I N  THE COMPOST OR COMPOST-SOIL M I X T U R E S  C O N T A I N E D  I N  WOCDEN BOXES OR 
I N  GREENHOUSE PCTS. Y I E L D S  WERE DETERMINED AND COMPARED TO EACH OTHER AND TO A CONTROL ( S O I L  O N L Y )  FOR EACH CROP AND 
FOR THE ACCUMULATION C.F A k L  CROPS. BEST Y I E L D S  WERE O B T A I N E D  FROM SAWDUST-HEN MANURE C O N T A I N E D  I N  WCODEN BOXES. 
THE SILAGE-SAWDUST M I X T U R E  WAS SECOND I N  AMOUNT O F  Y I E L D .  POOREST R E S U L T S  WERE O B T A I N E D  W I T H  THE USE CF SEWAGE- 
SAWDUST COMBINATIONS.  h E N  MANURE OR CHOPPED GREEN V E G E T A T I O N  ADDED TO SAWDUST RESULTED I N  S A T I S F A C T O R Y  Y I E L D S .  ( U C )  

QL*LTL=QB3U WHAT I S  hECESSARY FOR COMPOSTING SUCCESS? ( M A R K E T I N G  SANITARY-LANDF I L L  1 
COMPOST SCIENCE 2 1  (AUTUMN 1961). COMPOSTING O F  M U N I C I P A L  WASTES CAN BE BOTH A MEANS O F  WASTE D I S P O S A L  AND A MEANS 
O F  PRODUCING USEFUL ORGANIC MANURE. IY MANY CASES, HOWEVER, THERE HAS BEEN NO C O O R D I N A T I O N  BETWEEN T H E  D I S P O S A L  AND 

YEAR. V A R I O U S  MANURES AND OTHER M A T E R I A L S  WERE T E S T E D  AS A I D S  I N  COMPOSTING SAIJDUST. T H E  COMPOSTING PROCESS 
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THE A G R I C U L T U R A L  REQUIREMENTS. C I T I E S  CANNOT AFFORD TO CONSIDER THE N A T I O N A L  ASPECTS OF COMPOSTING, BUT MUST LOOK ONLY 
AT THE ECONOMICS PNG CONVENIENCE OF M U N I C I P A L  COMPOSTING. T H E  AUTHOR T H I N K S  THAT THE VALUE OF THE COMPOST H A S  BEEN 
OVERSTATED I N  TPE U.S. AND T H A T  P L A N T S  WHICH HAVE SHUTDOWN HAVE DONE SO BECAUSE OF I N A B I L I T Y  T O  S E L L  AN OVERPRICED 
MATERIAL.  COMPCST I S  S I M I L P R  TO GOOD FARMYARD MANURE AND SHOULD B E  SOLD A T  OR BELOW P R I C E S  FOR SUCH. AS GARBAGE 
D I S P O S A L  I S  A M U N I C I P A L  S E R V I C E  AND R E S P O N S I B I L I T Y ,  ECONOMICS SHOULD BE BASED ON A REASONABLY LOW S E L L I N G  P R I C E  TO 
I N S U R F  SALES O F  A L L  COMPOST, NOT S E L L I N G  P A R T  AT A H I G H  P R I C E .  U N T I L  THE MARKET I S  E S T A B L I S H E D ,  T O T A L  OUTPUT MAY NOT 
BE SOLD FOR A YEPP CP TWO. F L E X I B L E  O P E R A T I O N  OF T H E  PLANT I S  VERY IMPORTANT,  AND I T  MUST HAVE GOOD MANAGEMENT. ( U C )  

&=U=pC31Q L I Q U I D ,  PL 'LPY SUSPENSIONS OF F E R T I L I Z E R S  OR S O I L  C O N D I T I O N E R S  FROM ORGANIC WASTE M A T E R I A L S  

P A T E N T  GER. 1 , 0 0 5 , 5 3 4 ,  ( A P R I L  41 1 9 5 7 )  (CL.  1 6 )  W I L B R D  CORP. THE WASTE MATERIALS,  SUCH AS GARBAGE OR STABLE 
MPNURE, ARE M E C h A N I C A L L Y  CRUSHED, AND LARGE AMOUNTS OF WATER ARE FED I N T O  THE M I X T U R E  TO PREPARE SUSPENSIONS WHICH ARE 

kANDEL,  K. 

ALMOST ODORLESS. THEY SERVE AS P P O T E C T I V E  LAYERS FOR T H E  C U L T I V A T E D  S O I L  AND C O N T I N U A L L Y  FEED N U T R I E N T S  TO I T  W I T H  
D E C O M P O S I T I O N  OF T H E  F I N E L Y  CRUSHED ORGANIC SUBSTANCES. THE WATER- INSOLUBLE P O R T I O N  OF T H E  M A T E R I A L  SHOULD BE L E S S  
THAN OR EQUAL T C  5-8  PERCENT OF T H E  AMOUNT OF THE WATER PRESENT. ( C A )  

06%1=1151331 THE ANAEROBIC M E S O P H Y L L I C  C E L L U L D L Y T I  C B A C T E R I A  
HUNGATE, I?. C. 

B A C T E R I A L  R E V I E k  14(1)  ( 1 9 5 0 ) .  AN E X T E N S I V E  STUDY WAS MADE OF T H E  I S O L A T I O N  O F  PURE CULTURES OF ANAEROBIC,  
MESOPHYLLIC,  C E L L U L C Y T I C  B A C T E R I A  FROM SEWAGE SLUDGE. NO C E L L U L O S E - D I G E S T I N G  ORGANISMS WERE I S O L A T E D  FROM T H E  RAW 
SLUDGE. HCWEVER, B A C T E R I A L  COUNTS O F  8 8 0  PER ML AND 2 6 0 0  PER ML WERE O B T A I N E D  FROM THE F I R S T -  AND SECCND-STAGE 
D I G E S T E R S  AT THE MOSCOW, IDAHO,  SEWAGE TREATMENT PLANT. THERE APPEARS T O  B E  A MARKED PREVALENCE OF NONSPORE FORMING, 
O B L I G A T F L Y  ANAEROBIC B A C T E R I A  AMONG THE C E L L U L O L Y T I C  S T R A I N S  I SOLATED FROM D I G E S T I N G  SLUDGE. ( U C )  

Q65!1=M951! THE REFUSE TYPHOON, A M O B I L E  PROCESSING P L A N T  ( COST(OPERAT1NG) COMPOSTING 1 
R E I D E L ,  E. 0. 

I N T E R N A T I O N A L  RESEAPCH GROUP ON REFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  6 ,  ( J A N U A R Y  1 9 5 9 ) .  THE M O B I L E  U N I T  PROVIDES FOR A MAGNETIC SEPARATION,  S I E V I N G  TO REMOVE 
ASHES AND POWDERY WASTES, FOR G R I N D I N G ,  AND FOP WINDROWING. NO P L A N T  B U I L D I N G  I S  NEEDED.FOR T H E  REFUSE TYPHOON. THE 
C A P A C I T Y  I S  1 2  TO 1 5  T O b S  ( M E T R I C )  PER HOUR. T H E  AUTHOR MAKES SOME C A L C U L A T I O N S  CONCERNING ECONOMICS. HE SAYS T H A T  
T H E  P L A N T  WOULD FECOVEP A L L  THE O P E R A T I O N  COSTS AND 8 .75  PERCENT OF T H E  C A P I T A L  COSTS PER YEAR.  ( U C )  

W%l=Q!X51 DEVELOPMENT AND S I G N I F I C A N C E  OF COMPOST P R E P A R A T I O N  I N  THE NETHERLANDS ( COMPDSTING SLUCGE(SEWAGE)  
G R I N D I N G  ) 
VAN D E  PASSCHE, A. W .  

I N T E R N A T I O N A L  PESEAFCH GROUP ON QEFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
IRGR I N F O R M A T I O N  B U L L  7, ( J U L Y  1 9 5 9 ) .  A G R I C U L T U R A L  RESEARCH WAS H E A V I L Y  E M P H A S I Z E D  BY T H E  A U T H O R I T I E S  AFTER WORLD 
WAR 11. I N  1 9 5 0  T H E  GOVERNMENT APPROPRIATED 10 M I L L I O N  G U I L D E R S  ($2.67 M I L L I O N )  FOR THE CONSTRUCTICN OF TWO COMPOSTING 
PLANTS,  AND FOR MAKING SO-YEAR I N T E R E S T - F R E E  LOANS TO M U N I C I P A L I T I E S  FOR T H E  CONSTRUCTION AND O P E R A T I O N  OF COMPOSTING 
PLANTS.  I N  1 9 5 s ~  ABOUT 3 5 0 , 0 0 @  M E T R I C  TONS OR 2 5  PERCENT OF THE TOTAL URBAN REFUSE WAS PROCESSED I N T O  CCIMPOST. ( U C )  

a-01-QQ35.4 B I C L C G I C A L  PROCESSES I N  THE COMPOSTING OF REFUSE ( C O M P D S I T I O N ( C 0 M P D S T )  
GLATHE, H. 

I N T E R N P T I O N A L  RESEAPCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
I P G R  I N F O R M A T I O N  B U L L  7, ( J U L Y  1959). A RESEARCH GROUP WAS E S T A B L I S H E D  A T  THE G I E S S E N  U N I V E R S I T Y  TO STUDY THE 
S C I E N T I F I C  AND P F A C T I C A L  FUNDAMENTALS OF THE COMPOSTING OF REFUSE AND SLUDGE FROM T H E  P O I N T  O F  VIEW OF AGRICULTURE,  
MICROBIOLOGY,  A h D  HUMAN AND V E T E R I N A R Y  HYGIENE.  RESEARCH H A S  REVEALED T H A T  THE I N O C U L A T I O N  OF RAW GARBAGE W I T H  

FLORA, AND ANY ATTEMPT T O  E N P I C H  THE M A T E R I A L  W I T H  B A C T E R I A  WOULD BE A SUPERFLUOUS GESTURE. HEAVY I N O C U L A T I O N S  W I T H  
MICRODRGANISMS ADDS NOTHING TO SFEED UP THE COMPDSTING PROCESS. RAW REFUSE-SLUDGE M I X T U R E S  C O N T A I N  AN ENORMOUS P R I M A R Y  

PZDTDBACTER,  OR N I T R O G E N - F I X I N G  B A C T E R I P ,  WERE T R I E D  AT BADEN-BADEN. T H E  ORGANISMS D I D  NOT S U R V I V E .  THE THEORY 
THAT I N O C U L A  H E L P  PFEVENT THE FORMATIOY OF ANAEROBIC ZONES I N  THE P I L E S  I S  ERRONEOUS. THE BLACK AREAS ARE DUE TO 
OXYGEN D F F I C I E K C Y  AND NOT TG A LACK O F  C E R T A I N  ORGANISMS. ( U C )  

Qml=Qf)2&3 STRUCTUFAL ANALYSES CF COMPOST P I L E S  ( COMPOST (COMPOS I T I O N )  1 
T I E T J E N ,  C. + @ANSE, H. J .  

I N T E R N A T I O N A L  RESEPPCH GPOUP CN REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O K  BULL 8, (MARCH 1 9 6 0 1 .  A STRUCTURAL A N A L Y S I S  MADE O F  COMPOST P I L E S  W I T H  T H E  COMPRESSED A I R  
PYCNOMETER ( C F  VCN N I T S C H )  AND W I T H  A S P E C I A L  APPAPATUS DEVELOPED BY W. SAUERLANDT SHOWED THE E X I S T E h C E  CF D E F I N I T E  
D I F F E R E N C E S  BETWEEN S A N P L E S  OF STABLE MANURE COMPOSTED FOR TWO, FOUR, AND S I X  MONTHS. ONLY S L I G H T  D I F F E R E N C E S  COULD BE 
DETECTED I N  T H E  STRUCTURE OF COMPOST CURED FOR S I X  AND T H A T  FOR N I N E  MONTHS. HOWEVER, S I G N I F I C A N T  STRUCTURAL 
D I F F E R E N C E S  WEPE NOTED BETWEEN M P T E R I P L S  T A K E N  FROM V A R I O U S  STRATA W I T H I N  A G I V E N  P I L E .  ( U C )  

&=Q21rQo3&1 THE EFFECT P F  URBAN REFUSE ON ROOT GROWTH ( COMPOST 1 
TEELSMA, 6. 

I N T E R N A T I O N A L  RESEAFCH GPOUP CN REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

C O N S I S T S  OF A S C A L L  6@X, ABOUT 30 CM BY 2 0  CM BY 5 0  CM. THE WALLS ARE SLOPED TOWARD EACH OTHER SUCH T H A T  THEY ARE ONLY 
I P G R  I N F O R M A T I O N  BULL 9, (SEPTEMBER 1960). THE AUTHOR D E S C R I B E S  EXPERIMENTS W I T H  R O O T I N G  BOXES. A ROOT BOX 

ONE CM APART A T  THE BOTTOM. THE BOX MAY BE D I V I D E D  I N T O  TWO E Q U A L  PARTS BY A 8' L O N G I T U D I N A L  WALL NOT REACHING THE 
T C P  OF T H E  BOX. T H E  TWO S L O P I N G  S I D E W A L L S  ARE MADE OF GLASS. THE BOX I S  COVERED W I T H  A REMdVABLE WOODEN L I D ,  S I N C E  
THE RC!OTS MUST SPRGUT I N  DARKNESS. ( U C )  

QkC!l=M168 COMPOSTING URBAN REFUSE W I T H  V A R I O  

I N T E R N A T I O N A L  RESEAFCH GROUP ON REFUSF D I S P O S A  

TO D E T E R M I N E  I F  D E C O M P O S I T I O N  CF URBAN REFUSE 
O F  P A R T L Y  R I P E  CF MPTURE SUMMER OR WINTER COMP 

HC'PSTMAhN, 0. + SACHSSE, H. 

I R G R  I N F O R M A T I O N  B U L L E T I N  9, (SEPTEMBER 1 9 6 C ) .  

US A D D I T I V E S  

L, E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H  
E X P E R I M E N T S  WERE BEGUN I N  1 9 5 7  AT T H E  H 

FROM T H E  DORR-OLIVER R A S P I N G  MACHINE COULD BE 
'OST OR S T A B L E  MANURE. ( U C I  

9 

E 1  
I 

EDUCATION,  AND WELFARE, 
DELBERG COMPOST I N G  P L A N T  
NFLUENCED BY THE A D M I X T U  RE 

Qb=Ql=QQ2L2 DOES A E F A T I G N  PCCELERPTE T H E  COMPOSTING PROCESS? 
HORSTMANh, C .  + ENGLEHORN, E. 

I N T E R N P T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U. S. DEPARTMENT OF H E A L T H ,  EDUCATICN,  AND WELFARE, 
I Q G 9  I N F O R M A T I O N  B U L L  11, ( J U N E  1961) .  EXPERIMENTAL R E S U L T S  W I T H  GqDUND REFUSE FROM H E I D E L B E R G  SHOWED THAT 
SUPPLEMENTAL A E R A T I C N  IMPROVED WINDROW COMPOSTING. I N  THE SMALLER (1.5-M H I G H )  WINDROWS T H E  M A T E R I A L  PACKED L E S S ,  
A E R A T I O N  I N  T H E  P I L E  I N T E R I O R S  WAS GREATER, THE TEMPERATURE I N C R E A S E D  MORE SLOWLY, STAYED LONGER I N  T H E  RANGE BELOW 5 5  
DEGREES C (SUPPOSEDLY A RAKGE FAVORABLE FOR D E C O M P O S I T I O N ) ,  AND D I D  NOT R I S E  AS H I G H  A S  I N  THE LARGER (3 .0-M H I G H )  
WINDROWS. P A R T I C L E  S I Z E ,  .PORE VOLUME, D E N S I T Y ,  AND NEUBAUER POT T R I A L S  I N D I C A T E D  THAT MORE I N T E N S I V E  DECOMPOSITION 
OCCURS I N  THE SCPLLER T H A N  I N  T H E  LARGER WINDROWS. BECAUSE OF AREA L I M I T A T I O N ,  LARGE C I T I E S  W I T H  H I G H  REFUSE Y I E L D  
HAVE TO A V O I D  SMALL WINDROWS I N  COMPOSTING. THE EXPERIMENTS SHOWED T H E  ADVANTAGES OF SMALL WINDROWS TO B E  S L I G H T .  
W H I L E  DECOMPOS I T I O N  PROBABLY OCCURS SOhllEWHAT FASTER I N  1.5-METER THAN I N  3.0-METER WINDROWS , T H E  INCREASED SPACE 

SPACE, P R O V I S I O N  MUST B E  MADE FOR SUPPLEMENTARY AERATION. A I R  CHANNELS CANNOT S U B S T I T U T E  FOR TURNING.  ( U C I  
R E Q U I R E D  I S  NOT OFFSET BY THE DECREASE I N  T I M E  OF COMPOSTING. I F  A P L A N T  MUST USE 3.0-M H I G H  WINDROWS DUE TO LACK OF 
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m l = Q Q Z n  S T U D I E S  CF T H E  EFFECT O F  WINDROW H E I G H T  ON COMPOSTING RATE 
TEENSMA, 6. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O P M A T I O N  B U L L  11 ( J U N E  1961). TWO WINDROWS O F  WELL-MIXED,  HOMOGENEOUS REFUSE WERE FORMED, ONE WAS 1.5 M 
HIGH, T H E  OTHER, 3.C Me THE ANALYSES REVEALED A FEW I N T E R E S T I N G  P C I N T S .  I N S U L A T I O N  I S  BETTER I N  T H E  LARGE WINDROW AND 
THEREFORE T H E  FEAT LOSS I S  LESS.  L E S S  ORGANIC MATTER WAS DECOMPOSED P R I O R  TO T U R N I N G  I N  T H E  LARGER WINDROW, AND THUS A 
GREATER SUPPLY OF N U T R I E N T S  WAS A V A I L A B L E  T O  T H E  B A C T E R I A .  AN I N C R E A S E  I N  A C T I V I T Y  RESULTED.  A N A E R O B I O S I S  WAS L E S S  
I N T E N S I V E  I N  T H E  I N T E R I O R  OF THE SMALLER WINDROW. MAXIMUM CARBON D I O X I D E  CONTENT OF GASES WAS 3 8 . 3  PERCENT. T H E  
REASON FOR T H E  CARBON D I O X I D E  CONCENTRATION WAS T H A T  A GREATER P O R T I O N  O F  THE ORGANIC MATTER H A D  B E E N  DECCMPOSED BEFORE 
TURNING.  I N C R E A S I N G  THE H E I G H T  OF P I L E S  D I D  NOT RESULT I N  ANY D I F F I C U L T I E S .  A H I G H  P I L E  MAY BE D E S I R A B L E  P R O V I D E D  
GOOD D R A I N A G E  I S  DOkE AND THE COMPOST I S  NOT TOO WET AT THE BOTTOM. STRONG ANAEROBIC A C T I O N  I S  TO @ E  AVCIDED.  ( U C )  

Q k Q k Q Q 3 1 1  C O N T R I B U T I O N  ON THE MICROBIOLOGY OF COMPOST I N G  
F A R K A S D I ,  G. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE DISPOSAL,  F N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 

COMPOSTING. WAKSMAhN AND FEHER SHOWED THAT MOLDS P L A Y  AN I M P O R T A N T  ROLE I N  THE D E C O M P O S I T I O N  OF ORGANIC MATTER. RHODE 
I RGR I N F O R M A T I O N  B U L L  1 3  ( DECEMBER 1961 1 T H E  REPORT G I V E S  A CROSS S E C T I O N  O F  S T U D I E S  MADE ON THE M I C R O B I O L O G Y  O f  

DEMONSTRATED THE I N T E N S I V E  P R O L I F E R A T I O N  @F F U N G I  THROUGHOUT P I L E S  O F  COMPOSTING M A T E R I A L  SET UP AS WINDROWS. H E  

WELL A S  THE R E L A T I O h  BETWEEN T H E  I N C I C E N C E  OF F U N G I  AND M O I S T U R E  CONTENT AND TEMPEPATURE L E V E L .  I N  H I S  kORK W I T H  

OFF UNDER P R A C T I C A L  COMPOSTING C C N D I T I O N S .  BORNKESSEL I N  H I S  P A R A S I T O L O G I C A L  S T U D I E S  SHOWED T H A T  T H E  U S E  OF RAW SLUDGE 
I N  VEGETABLE GARDENS AND ORCHARDS RESULTS I N  A D I R E C T  H E A L T H  DANGER TO MAN. (UC)  

SHOWED T H E  E X I S T E N C E  O F  A CLOSE R E L A T I O N S H I P  BETWEEN THE AMOUNT O F  OXYGEN A V A I L A B L E  AND T H E  NUMBER OF MOLD FUNGI ,  AS 

A N I M A L  PATHOGENS, STFAUCH DEMONSTRATED THAT PARATYPHOID,  HOG E R Y S I P E L A S ,  AND P S I T T A C O S I S  AGENTS WERE COMPLETELY K I L L E D  

QkQkQQ929 EFFECTS C F  M O I S T U R E  AND OXYGEN CONTENTS ON REFUSE COMPCSTING 
POEPEL, F. 

I N T E R N A T I O N A L  GESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I C N  B U L L  13, (DECEMBER 1961). SUBJECTS COVERED I N  T H I S  B U L L E T I N  ARE THE I N F L U E N C E  OF r lETTI I \ IG REFUSE 
ON R E S P I R A T I O N  A N 0  M U L T I  P L I C A T I O N  OF MICROORGANISMS T H E  EFFECTS O F  D I F F E R E N T  M O I S T U R E  CONTENTS, THE COMPARATIVE E F F E C T S  
OF WATER AND SEWAGE AS REFUSE WETTING AGENTS, THE E F F E C T S  OF A D D I N G  SEWAGE SLUDGE TO REFUSE, T H E  DEGREE OF R O T T I N G  O F  
P R E V I O U S L Y  COMPCSTED REFUSE, T H E  DEGREE OF R O T T I N G  W I T H  AN0 WITHOUT SELF-HEATING OF THE REFUSE,  THE EFFECT OF V A R I A T I O N  
I N  OXYGEN SUPPLY, A COMPARISON OF METHODS FOR MEASURING TEMPERATURE I N  DEWAR F L A S K S  FOR LABORATORY D E T E R M I N A T I O N ,  THE 
EFFECTS O F  Q U A N T I T Y  AND V E N T I L A T I O N  I N  DEWAR F L A S K S ,  THE E F F E C T  O F  V A R Y I N G  THE PROPCRTIONS O F  REFUSE AND SLUDGE I N  
M I X T U R E S ,  AND A COMPARISON OF A C T I V A T E D  SLUDGE, SEWAGE, AND WATER AS MEANS FOR WETTING REFUSE. THE AUTHOR G I V E S  SOME 
R E S U L T S  AND E M P H A S I Z E S  T H A T  THESE LABORATORY RESULTS SHOULD BE CHECKED ON A P I L O T  PLANT. ( U C 1  

QO-@l-QU&Z PRCCESS I N G  T E C H N I Q U E  - P R A C T I C A L  CONCLUSIONS FROM S C I E N T I F I C  RESEARCH ( SEWAGE COMPOSTING I . 
I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U. S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 

STRAUB, Ha 

I P G R  I N F O P M A T I O N  B U L L  14, ( A P R I L  1962). C E R T A I N  ADVANTAGES R E S U L T  FROM THE J O I N T  PROCESSING OF REFUSE AND SLUDGE. 
COMBINED REFUSE-SLUDGE P R O C E S S I N G  SHOULD BE CONTEMPLATED ONLY WHEN E Q U I V A L E N T  AMOUNTS O F  EACH PER C A P I T A  CAN BE 
TREATED. THE TECHNIQUES FOR DEWATERING SHOULD BE DEVELOPED W I T H  THE A I M  OF E L I M I N A T I N G  THE ATTENDANT H I G H  COSTS. BOTH 
I N C I N E R A T I O N  AND COMPOSTING ARE DISCUSSED.  ( U C )  

Qb-ALp1?=& DEWATERING AND D R Y I N G  A S  A P R E R E Q U I S I T E  TO COMPOSTING CF SEWAGE SLUDGE ( COMPOSTING ) 
SCHPCDEF, W. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

M O I S T U P E  CONTENT OF 7C PERCENT ARE DISCUSSED-  SLUDGE S I E V E S ,  SLUDGE CENTRIFUGES,  SLUDGE F I L T E R S ,  VACUUM F I L T E R S ,  AND 

SLUDGE IS VACUUM F I L T R A T I O N .  I N  SUBSEQUENT TREATMENT, THE M O I S T U R E  CONTENT OF THE DEWATERED SLUDGE MAY @E REDUCED TO A 
F I N A L  MOISTURE CONTENT OF 30 PERCENT TO 40 PERCENT. T H I S  S T E P  CAN BE ACCOMPLISHED W I T H  THE U S E  OF A ROTARY DRUM DRYER, 
A HONEYCOMeED BAND DRYEF, A S E L E C T I V E  DRYER, OR A B E L T  DRYEP. COSTS ARE G I V E N  FOR THE DRYERS. ( U C )  

I R G R  I N F O R M A T I C N  B U L L  14, ( A P R I L  1962). THE FOLLOWING DEWATERING PROCESSES FOR A T T A I N I N G  THE RECOMMENDED F I N A L  

PPESSURE F I L T E R S .  THE CONCLUSION I S  T H A T  THE ONLY DEWATERING PROCEDURE TO BE RECOMMENDED FOR DEWATERING NORMAL SEWAGE 

Qb=Ql=QQ39p N E h  G U I D E L I N E S  FOR T H E  COMPOSTING OF RAW GROUND R E F U S E  I N  THE NETHERLANDS 
TEENSMA, 6. 

I N T E R N A T I O N A L  RESEAPCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  E D U C A T I O N ,  AND WELFARE, 
IRGR I N F O R M A T I O N  B U L L  16, (DECEMBER 1952). N E G A T I V E  RESULTS WERE O B T A I N E D  AFTER THE A P P L I C A T I O N  OF COMPOST TO THE 
S O I L .  T H E  CAUSES OF T H E  DAMAGE WERE DUE TO THE CHANGE I N  THE C H A R A C T E R I S T I C S  OF THE PRODUCT. OLD COMPOSTING 
G U I D E L I N E S ,  1955 - THE H E I G H T  OF THE WINDROWS SHOULD NOT B E  MORE THAN TWO METERS. MOISTURE CONTENT OF THE M A T E R I A L S  
D U R I N G  S T A C K I N G  SHOULD N O T  B E  MORE THAN 5@ PERCENT. D U R A T I O N  O F  D E C O M P O S I T I O N  FOR W I N T E R  REFUSE SHOULD BE A T  L E A S T  8 
WEEKS, AND FOR SUMMEF REFUSE, AT L E A S T  1 2  WEEKS. D U R I N G  D E C O M P O S I T I O N  THE WINDROW SHOULD B E  TURNED ONCE, PREFERABLY 
AFTER ABOUT 4 NEEKS. NEW CDMPDSTING G U I D E L I N E S ,  1961 - COMPOST WINDROWS SHOULD NOT BE HIGHER THAN 2 METERS. THE TOP OF 

WINDROW AREA MUST BE W E L L  DRAINED.  PUDDLE FORMATION AFTER R A I N S  MUST B E  AVOIDED.  THE MOISTURE CONTENT CF T H E  RAW 
REFUSE AT THE T I M E  OF S T A C K I N G  MUST BE BETWEEN 50 PERCENT AND 5 5  PERCENT. THE I N T E R I O R  OF A L L  WINDROWS MUST BE CHECKED 
EVERY WEEK. WHEN ZONES HAVE BEEN FORMED, THE WINDROWS MUST BE TURNED--AS A RULE ABOUT 2 TO 3 WEEKS FOR TI-E F I R S T  
TIME.  CHECKS MUST BE C O N T I N U E D  AFTER TURNING.  AS SOON AS NEW ZONES FORM, T U R N I N G  MUST BE C O N T I N U E D  U N T I L  THEY 
D I S A P P E A R .  WHEN T H I S  STPGE I S  ACHIEVED,  THF COMPOST I S  F I N I S H E D  AND MAY BE P I L E D  I N  LARGE STACKS.  A B E L T  CONVEYOR AND 
A NAIL-COVERED CONCUSSION M I L L  AS A T U R N I N G  M A C H I N E  ARE RECOMMENDED. THE A D D I T I O N  OF 10 PERCENT TO 20 PERCENT VOLUME 

T H E  WINDROWS SHOULD BE ROUNDED OR ROOF-SHAPED TO P E R M I T  THE RUNOFF OF R A I N .  T H E  WINDROWS MUST BE SEPARATE.  THE 

OF R I P E  COMPOST OR PEAT TO T H E  PAW REFUSE I S  A D V I S A B L E .  ( U C )  

Q631=QQ!tP4 EXPERIMENTS TO D E T E R M I N E  THE DEGREE O F  D E C O M P O S I T I O N  CF REFUSE COMPOST BY I T S  SELF-HEAT I N G  C A P A B I L I T Y  
N I E S E ,  G. 

I N T E R N A T I O N A L  RESEAPCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AN0 WELFARE, 
I P G R  I N F O R M A T I C N  B U L L  17, (MAY 1963). T H E  FOLLOWING E X P E R I M E N T S  WERE CONDUCTED - H E A T  LOSS I N  S E L F - k E A T I N G ,  
S E L F - H E A T I N G  C A P A B I L I T Y  CF V A R I C U S  REFUSE AND REFUSE COMPOST SAMPLES, AND M I C R O B I A L  COUNTS AND S E L F - H E A T I N G  
C A P A B I L I T Y .  T k E  E X P E R I M E N T S  DEMCNSTRATED T H E  S E L F - E E A T I N G  C A P A C I T Y  OF ORGANIC MATTER. ( U C )  

Q b = Q l = u 5 Q  MOLD F U N G I  AND REFUSE 
VON KLOPOTEK,  A. 

I N T E R N A T I O N A L  RESEAFCH GROUP ON REFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  E D U C A T I O N ,  AND WELFARE, 
IRGR I N F O R M A T I O N  B U L L  19, (DECEMBER 1963). T H E  A C T I O N  AND APPEARANCE O F  MOLD F U N G I  D U R I N G  THE COMPOSTING OF REFUSE 
AND REFUSF-SLUDGE M I X T U R E S  WAS EXAMINED D U R I N G  THE L A S T  YEAR A T  THE I N S T I T U T  F E R  LANDWERTSCHAFTLICHE M I K R O B I O L O G I E  I N  
GIESSEN.  T H I S  I S  OF GENERAL I N T E R E S T  AND EXPRESSIONS SUCH AS 'I FUNGAL ZONES OR 'I ACTINOMYCETES ZONES I' I N  THE P I L E  
ARE COMMON AMONG P R A C T I T I O N E R S .  THE E X P R E S S I O N  I' WELL-MILDEWED 'I I S  EVEN USED I N  ADVERTISEMENTS TO EXPRESS THE Q U A L I T Y  
OF A M A T E R I A L .  RESULTS O F  T H E S E  EXPERIMENTS HAVE BEEN REPORTED BY STRAUB AND GLATHE (19611, AND VON KLOPCTEK (1962). 
I N  1961 A N 0  1962 THE E X P E R I M E N T S  WERE C O N T I N U E D  AND, AT T H I S  T I M E ,  REPEATED AS TO THE E F F E C T  OF V A R I O U S  PROMOTING 
AGENTS I N  THE REFUSE AND SLUDGE I N  WINDROW COMPOSTING. THE RESULTS SHOW THAT T H E  APPEARANCE O F  F U N G I  I N  COMPOST P I L E S  
I S  H E A V I L Y  DEPEhDENT ON T H E  M A T E R I A L ,  T H E  MOISTURE CONTENT AND T H E  TEMPERATURE. THE F O R M A T I O N  OF "FUNGAL ZONES I' I S  
CAUSED B Y  THE LARGE I N C R E A S E  I N  T H E R M O P H I L I C  F U N G I  AND T H E  ZONES ARE MARKED BY I N I T I A L  C O O L I N G  AND GOO0 AERATION.  I N  
DRY P I L E S  THEY ALSG APPEAR THROUGHOUT THE E N T I R E  P I L E  CROSS SECTION.  
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Q6=Ql=QQ452 EXPERIMENTS ON THE EFFECT OF A D D I T I V E S  ON WINDROW COMPOSTING OF GROUND HOUSEHOLD REFUSE 
O B R I S T ,  W .  

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H  T E D U C A T I @ N ,  AND WELFARE, 

REFUSE, W I T H  I T S  R E L A T I V E L Y  LONG DECOMPOSITION T I M E T  I S  P R A C T I C A L L Y  USELESS. ORGANIC AND, P A R T I C U L b R L Y ,  I N O R G A N I C  

CONTENT O F  REFUSE IS NOT ALWAYS OPTIMUM FOR D E S I R A B L E  M I C R O B I O L O G I C A L  FERMENTATION.  FURTHER E X P E R I M E N T S  ARE D E S I R E D ,  
PREFERABLY W I T h  S T A N D A R D I Z E D  REFUSE, TO DETERMINE WHICH N U T R I E N T S  AND CONCENTRATIONS ARE NEEDED FOR O P T I M A L  
M I C R O B I O L O G I C A L  P E D L C T I O N  CF THE REFUSE. I T  WAS SHCWN THAT T H E  A C C I T I O N  OF THE TESTED S T I M U L A T I N G  AGENTS AND 
I N O C U L A T I O N  M A T E R I A L  I S  USELESS,  04 A T  L E A S T  UNECONOMICAL, FOR P R A C T I C A L  REFUSE CGMPOSTING. T H I S  I S  D I F F E R E N T  WHEN 
P L A N T S  W I T H  D I G E S T F P S  ARE U S E E  I N  WHICH T H E  FASTEST P O S S I B L E  COMPOSTING I S  WANTED. I N  T H I S  C A S E  AN A D D I T I O N  OF 
N U T R I E N T S  COULD BE OF IMPORTANCE,  BUT THERE ARE I N S U F F I C I E N T  DATA A V A I L A B L E  ABOUT T H I S .  

I RGR I N F O R M A T I  ON B U L L  19 7 ( DECEMBER 1963 1 T H E  A D D I T I O N  OF MICROORGANISMS I N  WINDROW COMPDSTING OF R E S I D E N T I A L  

N U T R I E N T S  FURTHER D E C G M P O S I T I O N  I N  A REFUSE OF ONE-SIDED COMPOSITION.  I T  I S  THEREFORE CONCLUDED THAT T H E  N U T R I E N T  

P6rPkQQI13 COMPO ST I N  G M UN I C I P A L  REFUSE f C 0 S T ( 0 P E R AT I NG 1 CO ST ( C A P I TA L G R I ND I NG S E P AR AT I ON B ACT E R I A ( C UL T U  RE I 
N E S B I T T ,  J. 6. 

P U B L I C  WORKS 90(21, P. 166 (FEBRUARY 1959). THE A R T I C L E  I S  A SHORTENED FORM OF A REPORT ENGRG R E S  B U L L  872, 
COLLEGE O F  E N G I h E E R I N G  AND ARCHITECTURE,  P E N N S Y L V A N I A  STATE U N I V E R S I T Y ,  B Y  MR. N E S B I T T .  T H E  S E V E R A L  FACTORS 
FUNDAMENTAL TO THE SUCCESS CF THE COMPOSTING PROCESS, NAMELYt  SEGREGATION, SHREDDING, C TO N R E L A T I  ONSHIPS,  A E R A T I O N 9  
USE O F  INOCULA,  AND T I M E  R E Q U I R E D  FOR COMPOSTING ARE D E S C R I B E D  B R I E F L Y .  I N V E S T I G A T I O N S  I N C L U D E D  FIRST- I -AND V I S I T S  TO 

L T S T E D  I N  A CHART, BUT NO ALLOWANCE I S  MADE FOR COSTS OF C O L L E C T I O N  OR S A L E  AND D I S P O S A L  OF T H E  END PRODUCT. ( U C )  
EUROPEAN I N S T A L L A T I E N S  AT W H I C H  T H E  CDMPOSTING PROCESS I S  USED AS A METHOD OF M U N I C I P A L  REFUSE D I S P O S A L .  COST DATA ARE 

QkQLQQ616 I N V E S T I G A T I O N  O F  THE COMMON TREATMENT O F  D I G E S T E D  SLUDGE AND R U B B I S H  ( SLUDGE(SEWAGE)  CCMPOSTING 
L A W ( h E A L T H 1  1 
ALLENSPACH,  H. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE 
I R G S  I N F O R M A T I C N  B U L L  1, (NOVEMBER 1956). I N  S W I T Z E R L A N D  T H E  PROBLEM O F  SIMULTANEOUS TREATMENT OF SLUDGE AND 
R U B B I S H  G A I N S  EVER GPEATER I N T E R E S T ,  P A R T I C U L A R L Y  BECAUSE A 1955 R E G U L A T I O N  REGARDING T H E  S A L E  OF M I L K  HAS P L A C E D  
C E R T A I N  R E S T R I C T I O N S  ON T H E  USE O F  A C T I V A T E D  SLUDGE AS A F E R T I L I Z E R .  THE AUTHOR B R I E F L Y  O E S C R I B E S  EXPERIMENTS I N  THE 
CONCOMITANT COMPOSTING OF SLUDGE AND DOMESTIC WASTESt AS THEY HAVE BEEN CONDUCTED TO DATE A T  T H E  COMPOSTING P L A N T  I N  
RUSCHKLON ( D I S T R I C T  OF Z U E R I C H ) .  T H E  FOLLOWING IMPORTANT Q U E S T I O N S  M I G H T  BE ANSWERED- (1) MAY SLUCGE B E  ADDED I N  THE 
CASE OF D E C O M P O S I T I C N  OF D O M E S T I C  WASTES I N  A CHAMBER AT THE P L A N T  S I T E .  I F  S O T  MAY WE AIR-DRY THE SLUDGE SO T H A T  I T  
I S  P O S S I B L E  TO TREAT THE E N T I R E  AMOUNT OF REFUSE AND SLUDGE FROM A G I V E N  COMMUNITY. ( 2 )  HOW CAN T H E  PRODUCT OF T H I S  
FERMENTATION CHAMBER @ E  ALTERED SO AS T O  MAKE COMPOST USEFUL FOR VARIOUS PURPOSES. ( 3 )  WHAT ARE T H E  P R O P E R T I E S  OF T H I S  
COMPOST FROM D I G E S T E D  SLUDGE AND HOW DO THE CROPS REACT TO I T .  BY THE CONCOMITANT TREATMENT OF THE TWO K I N D S  OF WASTE 
PRODUCTS, I T  I S  HOPED TO A C H I E V E  NOT ONLY AN IMPROVEMENT I N  THE Q U A L I T Y  OF THE CCMPOST OF DOMESTIC WASTES, BUT TO 
THEREBY E L I M I N A T E  T H E  CISADVANTAGES O F  U S I N G  A C T I V A T E D  SLUDGE (DANGER OF SPREADING N O X I O U S  WEEDS, PATHCGENIC 
MICROORGANI  SMS, ETC ( U C )  

UrilILM43ft EXPERIMENTAL PROJECT OFFERS S O L U T I O N  TO C H I N A ' S  S A N I T A R Y  NEEDS ( COMPOSTING 1 

C I V I L  ENGRG, P. 166 (MARCH 1948). THE P R O J E C T  WAS I N T E N D E D  T C  SERVE AS A DEMCNSTRATION N I G H T - S O I L  F E R T I L I Z E R  
PLANT.  T H E  A I M  WAS T O  ECONOMICALLY CONVERT N I G H T  S O I L  I N T O  A S A N I T A R Y  ORGANIC F E R T I L I Z E R .  N I G H T  S O I L  WAS D I G E S T E D  

STONE T R. 

W I T H  GARBAGE ANC BONE MEAL A E R O B I C A L L Y  AND A N A E R O B I C A L L Y .  THE AEROBIC PROCESS PROVED TO B E  THE MORE S A T I S F A C T O R Y  OF THE 
TWO PRCCESSES. ( U C )  

Q4=.Ql=Q1)435 A C R I T I C A L  E V A L U A T I C h  OF INOCULUMS I N  COMPOSTING ( COMPOSTING B A C T E R I A ( C U L T U R E )  

A P P L I E D  MICROBICLOGY 2 (1 1 T P. 45 (JANUARY 1954) GARDEN S O I L ,  HORSE MANURE 9 P A R T I A L L Y  DECOMPOSEC CRGANIC M A T E R I A L ,  
AND A COMMERCIAL P R E P A R A T I O N  OF S P E C I A L  B A C T E R I A L  CULTURES WERE T E S T E D  T O  STUDY T H E  EFFECTS OF A D D I N G  THESE INOCULUMS 
TO COMPOSTING M A T E R I A L .  T H E  INOCULUMS F A I L E D  TO B E N E F I T  THE COMPOSTING PROCESS BECAUSE OF THE ADEQUACY OF T H E  

PROCESS PROCEEDED W I T H  E Q U A L  R A P I D I T Y  ON I N O C U L A T E D  OR UNINOCULATED M A T E R I A L  - A C D I N G  B A C T E R I A  TO T H E  INOCULUMS D I D  

G@LUEKE, C. G. + CARD, 6 .  J. + MCGAUHEY, Pa He 

M I C R O B I A L  P O P U L A T I O N  I N D I G E N O U S  TO T H E  M A T E R I A L ,  AND BECAUSE O F  T H E  NATURE OF THE PROCESS I T S E L F .  THE COMPOSTING 

N O T H I N G  T O  HASTEN T H E  ONSET O F  DECOMPOSITION.  T H E  A R T I C L E  D I S C U S S E S  THE TYPES OF B A C T E R I A  PRESENT. ACID-PRODUCING 
B A C T E P I A  WERE THE F I R S T  TO APPEAR. T H E R M O P H I L I C  B A C T E R I A  AND F U N G I  WERE SECOND I N  THE SUCCESSION. I N  THE F I N A L  
STAGES,  AS T H E  TEMPERbTURE BEGAN TO DROP, ACTINOMYCETES BECAME THE DOMINANT ORGANISMS. ( U C )  

o6-0l-QQ411 C E L L U L O S I C  WASTES AS F E R T I L I Z E R S  ( COMPOSTING RAW-REFUSE 1 

A G R I C  FOOD CHEM 9 ( 1 ) ~  Pa 9 (JANUARY 1961). AN ECONOMICAL METHOD HAS BEEN DEVELOPED FOR THE CONVERSICN OF F I N E  
S A W M I L L  AND OTHEK C E L L U L O S I C  WASTES I N T O  A U S E F U L  AGRICULTURAL PRODUCT. THE PROCESS C O N S I S T S  OF TREATMENT W I T H  M I N E R A L  

BOLLEN, h;.  6 .  + LEE,  K .  C .  

ACIDS,  A D D I T I O N  O F  PLANT N U T R I E N T S ,  HEATING,  AN0 C O N D I T I O N I N G .  VERY THOROUGH AND COMPLETE S T U D I E S  OF RAW AND REACTED 
SAWDUST, RAW AND REACTED BAGASSE, AND SPENT AND REACTED SPENT COFFEE GROUNDS WERE MADE TO E V A L U A T E  THESE M A T E R I A L S  ON 

E X P L A N A T I O N S  O F  T E S T S  PUN ON T H E  RAW AND REACTED SAMPLES. T A B L E S  ARE G I V E N  OF THE P E R T I N E N T  I N F O R M A T I C N .  SAMPLES (100 
L B  EACH)  OF R A h  AND REACTED SAWDUST, BAGASSE, AND COFFEE GROUNDS WERE I N D I V I D U A L L Y  WELL MIXED.  ONE-POUND SAMPLES OF 
EACH WERE GROUND THROUGH A NO. 800 SCREEN. THE F I N E  M A T E R I A L S  WERE R E Q U I R E D  TO ENSURE ADEQUATE M I X I N G  W I T H  SMALL 
Q U A N T I T I E S  OF S C I L .  CObiCLUSICNS REACI-ED I N  T H E  PAPER ARE AS FOLLOWS- REACTED S A k D U S T t  BAGASSE,  AND CCFFEE GROUNDS ARE 
MORE R E S I S T A N T  TO GENERAL D E C O M P O S I T I O N  I N  T H E  S O I L  T H A N  ARE T H E  RAW M A T E R I A L S .  T H I S  INCREASED R E S I S T A N C E  I S  
D E S I R A B L E ,  NOT ONLY DOES I T  R E S U L T  I N  A DECREASE I N  NITROGEN DEMAND D U R I N G  DECOMPOSITION,  BUT I T  ALSC ENkANCES I T S  S O I L  
C O N D I T I O N I N G  EFFECTS. N I T R O G E N  I N  T H E  REACTED PRODUCTS WAS MORE THAN S U F F I C I E N T  T D  PROVIDE AN EXCESS OVER THAT 
R E Q U I R E D  FOR DECOMPCSITION,  AND THE EXCESS SHOULD BECOME R A P I D L Y  A V A I L A B L E  FOR PLANT GROWTH. ( U C I  

06-Ol-@C6&6 RECENT CEVELOPMENTS I N  T H E  COMPOSTING O F  ORGANIC WASTES ( B A C T E R I A ( C U L T U R E )  MARKETING I 

HATER AND SEWAGE WORKS 1@3(11), P. 522 (NOVEMBER 1956). BASED ON M I C H I G A N  STATE P I L O T  S T U D I E S  W I T H  A COMPOST P L A N T  

T H E  B A S I S  O F  T H E I R  R E A C T I O N S  UNDER CONTROLLED C O N D I T I O N S  I N  T H E  LABORATORY. T H E  BULK OF T H E  PAPER I S  CONCERNED W I T H  

MCCAULEY, Re F .  

H A V I N G  A C A P A C I T Y  OF 2 TONS PER DAY, I T  APPEARS T H A T  COMPOSTING COULD B E  AN ECONOMICALLY F E A S I B L E  METHOD FOR D I S P O S I N G  
OF GARBAGE, REFUSE, AKD SEWAGE SLUDGE. HOWEVER, TO DATE,  A PROCESS OF CC!MPOSTING HAS NOT BEEN CEVELOPED WHICH I S  
ECONOMIC AND CCCPLETELY FREE OF ODORS. NO B R E E D I N G  O F  F L I E S  CAN TAKE PLACE I N  PROPERLY TURNED WINDROW P I L E S  OR I N  
PROPERLY AERATED D I G E S T E P S  BECAUSE OF H I G H  TEMPERATURES GENERATED I N  T H E  M A T E R I A L .  A L L  OF THE NECESSARY ORGANISMS 

ENVIRONMENTAL C O N D I T I O N S  FOR THESE ORGANISMS TO GROW AND M U L T I P L Y .  COMPOSTING W I L L  BE MORE AND MORE WIDELY USED AS A 
PROCESS FOR T R E A T I N G  S O L I D  ORGANIC WASTES I N  THE FUTURE. BECAUSE OF T H E  ABSENCE O F  ADEQUATE MACHINERY AN0 T E C H N I C A L  

R E Q U I R E D  FCR COMPOSTING ARE I N D I G E N O U S  TO BOTH S O I L  AND GARBAGE, AND I T  I S  NECESSARY TO P R O V I D E  ONLY T H E  PROPER 

KNEW-HOW, COMPOSTIhG WILL NOT B E  USED ON A WIDESPREAD COMMERCIAL B A S I S  A T  ONCE. ( U C )  

!)4=QJ.-M161 THE BORON AND MANGANESE CONTENT OF REFUSE AND REFUSE-SLUDGE COMPOST ( TRACE-ELEMENTS(COMP0ST)  ) 

I N T E R N A T I O N A L  RESEAFCH GROUP ON REFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  7, 8 (MARCH 1960). PLANT DAMAGE AFTER U S E  O F  REFUSE OR REFUSE-SLUDGE DUE TO A D E F I C I E N C Y  OR 
EXCESS OF BORON CR MANGANESE I S  NOT L I K E L Y .  C A U T I O N  I S  ONLY NEEDFUL WHEN LARGE YEARLY COMPOST A P P L I C A T I O N S  ARE MADE, 
SUCH A S  I S  DONE I N  TPEE NURSERIES OR I N  C E R T A I N  GARDENING OPERATIONS.  THE A S S I M I L A B L E  BORON CONTENT OF COMPOST IS 
CONSIDERED TO BE A P O S I T I V E  FACTOR S I N C E  I T  CAN C O N T R I B U T E  TO THE E L I M I N A T I O N  OF A BORON D E F I C I E N C Y  I N  S O I L S  WHICH MAY 

K E L L E R ,  P. + HALTER, R. 

BE BORON-P@DR. COMPOSTING SLUDGE W I T H  REFUSE, P A R T I C U L A R L Y  WINTER REFUSE,  ACTS NOT ONLY TO BALANCE THE CONTENTS OF T H E  
USUAL N U T R I E N T S  AND OF HUMUS, BUT FAVORABLY I N F L U E N C E S  T H E  CONTENT OF TRACE ELEMENTS B Y  L E V E L I N G - O U T  THE EXTREMES. 
GLASS P U L V E R I Z A T I O N  BY P R O C E S S I N G  REFUSE I N  HAWMER M I L L S  HAS P R A C T I C A L L Y  NO E F F E C T  ON THE BORON CONTENT OF A COMPOST. 
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~ - @ l - O ~ &  R E C L A M A T I O N  OF M U N I C I P A L  REFUSE BY COMPOSTING ( G R I N D I N G  B A C T E R I A ( C U L T U R E )  1 

U N I V E R S I T Y  OF C A L I F O R N I A ,  S A N I T A R Y  ENGRG RES LAB,  TECH B U L L  9, ( J U N E  1953). D E S C R I B E S  RESEARCH GN CGMPOSTING 
E X T E N D I N G  FROM LABORATORY TO F I E L D  SCALE. T H E  L A T T E R  I N V O L V E D  COMPOSTING M U N I C I P A L  REFUSE FROM THE C I T Y  OF B E R K E L E Y  A T  

MCGAUHEY, P. H e  + GELUEKE, C. G. 

I T S  S A N I T A R Y  L A N D F I L L  S I T E .  AS A R E S U L T  OF RESEARCH, MANY E M P I R I C A L  APPROACHES TO COMPOSTING COULD BE PLACED ON A 
R A T I O N A L  B A S I S ,  AND MANY MISCONCEPTIONS OF V A R I O U S  PHASES O F  T H E  PROCESS COULD B E  R E C T I F I E D .  CONCLUSIONS I N C L U D E -  (1) 
SUCCESSFUL EUROPEAN METHODS ARE NOT D I R E C T L Y  A P P L I C A B L E  TO T H E  U.S. BECAUSE O F  D I S S I M I L A R I T Y  I N  THE NATURE O F  REFUSE. 
( 2 )  T H E  P R A C T I C E  OF-_COM-POSTING HAS BEEN LARGELY AN ART. IN__TFE__U. S z  JUNDAEE&TP,L_STUDI ES OF T H E  D E C O M P O S I T I O N  OF ORG-ANIC 
MATTER HAD BEEN MADE f iUT E N G I N E E R I N G  A P P L I C A T I O N S  T C  COMPOSTING O F  M U N I C I P A L  REFUSE WERE UNEXPLORED. (3) THE FACTORS 
FUNDAMENTAL TO COMPOSTING ARE THOSE FUNDAMENTAL TO ANY AEROBIC PROCESS- I N I T I A L  P O P U L A T I O N  OF MICROORGANISMS, A V A I L A B L E  
N U T R I E N T S  TEMPERATUFE, P H  LEVEL,  MOISTURE AND AERATION.  (4) MICROORGANISMS ARE I N D I G E N O U S  TO M U N I C I P A L  REFUSE I N  SUCH 
GREAT NUMBERS A S  TO MAKE I N O C U L A T I O N  SUPERFLUOUS. N E I T H E R  OF TWO CCMMERCIAL INOCULUMS IMPROVED T H E  PROCESS. ( 5 )  
F A C U L T A T I V E  AND O B L I G A T E  AEROBIC B A C T E R I A ?  ACTINOMYCETES? AND F U N G I  ARE MOST A C T I V E  I N  COMPOSTING. APPARENTLY 
T H E R M O P H I L I C  B A C T E R I A  P L A Y  A MAJCR ROLE I N  DECOMPOSING P R O T E I N  AND OTHER R E A D I L Y  BROKEN DOWN O R G A N I C  M A T E R I A L ,  
ACTINOMYCETES I N  DECGMPOSING C E L L U L O S E  AND L I G N I N  COMPOUNDS. F U N G I ,  B E I N G  L I M I T E D  BY TEMPERATURE, P L A Y  A LESSER ROLE. 
(61 NORMAL C I T Y  REFUSE C O N T A I N S  N U T R I E N T S  S U F F I C I E N T  FOR R A P I D  AEROBIC COMPOSTING. (7) THE R A T E  OF D E C O M P O S I T I O N  I S  P 
F U N C T I O N  OF THE C TG N R A T I O .  FOR R A P I D  COMPOSTING WITHOUT LOSS O F  N I T R O G E N  THROUGH V O L A T I L I Z A T I O N  OF AMMONIA, A C TO 
N R A T I O  O F  30 TO 1 TO 35 TO 1 I S  NEEDED. A C TO N R A T I O  ABOVE 50 TO 1 SLOWS THE PROCESS. AT C T O  N R A T I O S  L E S S  THAN 
3 0  TO 1, NITROGEN I S  LGST. THE C T O  N R A T I O  OF M I X E D  BERKELEY REFUSE AVERAGED 33  TO 1. ( 8 )  A MAXIMUM TEMPERATURE OF 73 
TO 75 DEGREES C WAS A T T P I N E D  D U R I N G  THE COMPOSTING PROCESS. (9) HYDROGEN I O N  CONCENTRATION I S  NOT L I M I T I N G  I N  
COMPOSTING OF COMBINED REFUSE ( I O 1  T H E  FUNDAMENTAL STEPS FOR R A P I D  COMPOSTING I N C L U D E  SEGREGATING,  G R I N D I N G ,  
S T A C K I N G ,  TURNING ( O R  M E C H A N I C A L  A E R A T I O N ) ,  STACKING,  TURNING,  AND R E G S I N D I N G .  (11) G R I N D I N G  I S  NECESSARY FOR R A P I D  
AEROBIC COMPOSTING. N 3  S P E C I A L  S I Z E  REQUIREMENTS NEED T O  BE MET. HOWEVER, M A T E R I A L  H A V I N G  A H I G H  GARBAGE CONTENT MUST 
NOT BE PULPED L E S T  I T  BECOME TOO SOGGY TO COMPOST. (12) GROUND REFUSE MAY BE COMPOSTED I N  WINDROWS. T H E  MAXIMUM 
H E I G H T  OF A P I L E  SHCULD PROBABLY NOT EXCEED 5 OR 6 FEET TO A V O I D  COMPACTION. T H E  M I N I M U M  H E I G H T  TO M A I N T A I N  GOOD 
I N S U L A T I N G  PROPERTIES I S  ABOUT 4 F E E T .  THE MAXIMUM WIDTH OF A P I L E  SHOULD B E  ABOUT 10 F T ,  ALTHOUGH I T  I S  NOT C R I T I C A L  
AND MAY DEPEND UPON THE METHOD O F  TURNING.  (13) T U R N I N G  COMPOST ACCOMPLISHES A E R A T I O N ,  I N S U R E S  U N I F C R M  DECOMPOSITION,  
AND EXPOSES A L L  PATHOGENS AN0 I N S E C T  LARVAE TO L E T H A L  TEMPERATURES. T U R N I N G  SHOULD B E  DONE ON T H E  T H I R O  DAY AFTER 
G R I N D I N G  AND REPEATED ThEREAFTER,  DEPENDING ON THE MOISTURE CONTENT AND STRUCTURE OF T H E  M A T E R I P L .  I F  A COMPOST 
BECOMES ANAEROBIC,  I T  SHOULD BE TURNED D A I L Y  U N T I L  AEROBIC C O N D I T I O N S  ARE RESTORED. (14) THE MOISTURE CONTENT FOR GOOD 

REFUSE AFTER G R I N D I N G  AVERAGED 49 PERCENT. E X C E S S I V E  MOISTURE CONTENT MAY BE REDUCED BY D A I L Y  T U R N I N G  OR BY T H E  
A D D I T I O N  OF STRAW, S O I L ,  PAPER, ETC. (15) T H E  COURSE OF A NORMAL COMPOST I S  CHARACTERIZED BY A R A P I D  R I S E  I N  

COMPOSTING DEPENDS UPON THE NATURE OF THE M A T E R I A L .  FOR M U N I C I P A L  REFUSE, I T  I S  40 TO 65 PFRCENT.  M I X E D  BERKELEY 

TEMPERATURE, FOLLOWED BY A L E V E L I N G  OFF AND SLOW D E C L I N E  WITHOUT A P P R E C I A B L E  F L U C T U A T I O N S  AND A PROGRESSIVELY 
D A R K E N I N G  I N  CCLCR. (16) A COMPOST I S  N E A R I N G  COMPLETION WHEN I T S  TEMPERATURE B E G I N S  A STEADY D E C L I N E .  F I N I S H E D  
COMPOST I S  C H A R A C T E R I Z E D  BY- 1) A DARK GRAY OR DARK BROWN COLOR, 2) A NEUTRAL S L I G H T L Y  MUSTY OR EARTHY ODOR, AND 3) A C 

V A R I E D  FPOM ABOUT 12 DAYS FOR A C T O  N R A T I O  OF 2@ TO 1 T@ ABOUT 21 DAYS FOR A C TO N R A T I O  OF 78 TO 1. (18) M U N I C I P A L  
REFUSE COMPOSTS R E A D I L Y  W I T H  RAW AND D I G E S T E D  SLUDGE AND W I T H  CANNERY WASTES. (19) ANY A P P R E C I A B L E  PRODUCTION OF 
COMPOST I N  C A L I F O R N I A  WOULD PRESUMABLY HAVE TO BE MARKETED TO LARGE-SCALE A G R I C U L T U R A L I S T S  AND THERE I S  L I T T L E  E V I D E N C E  
B Y  WHICH TO E S T I M A T E  T H E I R  REQUIREMENTS.  AGRICULTURAL ACCEPTANCE OF COMPOST W I L L  DEPEND UPON THE ECONOMY N I T H  WHICH I T  
CAN BE PURCHASED ANC P P P L I E D .  ( U C )  

! X - O l - O Q B S  A D D I T I V E S  AND WINDROW COMPOSTING OF GROUND HOUSEHOLD REFUSE ( B A C T E R I A ( C U L T U R E )  1 

COMPOST S C I E N C E  6(3 1,  P a  27-29 (AUTUMN-WINTER 1966) I T  I S  SHOWN THAT A D D I T I G N  OF MICROORGANISPS I N  WINDROW 

T O  N R A T I O  O F  20 T O  1 OR LESS, OR MORE I F  CARBON I S  I N  A D I F F I C U L T Y  A V A I L A B L E  FORM. (17) THE T I M E  FOR COMPOSTING 

O B R I S T ,  k. 

C O h P O S T I N G  OF R E S I D E N T I A L  REFUSE, W I T H  I T S  R E L A T I V E L Y  LONG D E C O M P O S I T I O N  T I M E ,  I S  P R A C T I C A L L Y  USELESS. COMPOSTING 
E X P E R I M E N T S  WERE CCNOUCTED, ACCORDING TO METHOD D E S C R I B E D  BY P. K E L L E R  (19621, I N  P L A S T I C  BAGS OF ABOUT 30 KG CONTENTS. 
TEMPERATURE, M O I S T U F E  CONTENT, P H  VALUE, GERM COUNT, AND C E L L U L A S E  ( E N Z Y M E )  A C T I V I T Y  WERE MEASURED. GERM COUNT 
D E T E R M I N A T I O N  FCiLLOlJED KOCH P L A T E  METHOD W I T H  TRY PTOSE-GLUCOSE-BEEF EXTRACT AGAR. MEASUREMENT OF C E L L U L A S E  A C T I V I T Y  
WAS DONE W I T H  H E L P  C F  V I S C O S I M E T R I C  METHOD W I T H  CARBOXYMETHYL-CELLULOSE AS SUBSTRATE A N 0  COMPOST EXTRACTS AS MEASURED 
BY ENZYME SOLUTION.  ( € 1 )  

Q4rU=M832 COMPOSTING F R U I T  AND VEGETABLE REFUSE ( VOLUME-REDUCTION WINDROW A E R A T I O N  1 

COMDOST S C I E N C E  0(2), P. 13-15, 17-25 (SUMMER 1965). S T U D I E S  BY N A T I O N A L  CANNERS A S S O C I A T I O N  SHOW P O T E N T I A L  OF 
COMPOSTING AS E F F E C T I V E  WAY TO T R E A T  HIGH-MOISTURE F R U I T  AND VEGETABLE WASTES, RESULTS OF I N V E S T I G A T I O N S  OF 
AIR-COMPOSTING,  WINDRCW COMPOSTING OF F R U I T  WASTE S O L I D S ,  AND OF FORCED A E R A T I O N  COMPOST STUDY ARE DISCUSSED.  CURRENT 

ROSE, Ne W .  + CHAPMAN, J. E. + R O S E I D ,  S., + KATSUYAMA, A. + PORTER, V. + MERCER, W. A. 

AND FUTURE RESEARCH. ( E 1 1  

QkEL=OC!Bfi B E R L I N  S T U C I E S  SHOW E F F I C I E N C Y  O F  COMPOSTING ( H E A L T H  PATHOGEN 1 

COMPOST S C I E N C E  4(3), P. 19-22 (AUTUMN 1963). THE A E R O B I C  M I C R O B I A L  D E C O M P O S I T I O N  OF V A R I O U S  ORGANIC WASTES BY T H E  

SUCH WET M A T E R I P L S  A S  SEWAGE SLUDGE AND P I G  MANURE FOR SUBSEQUENT COMPOSTING ALONE OR W I T H  OTHER WASTES ARE DESCRIBED.  
WINDROW COMPOSTIhG I S  MOST S A T I S F A C T O R Y  FOR T H E  E L I M I N A T I O N  OF P U B L I C  H E A L T H  AND NUISANCE HAZARDS AND FOR THE 
D E S T R U C T I O N  OF U N D E S I P A B L E  SEEDS I F  THE MOISTURE CONTENT I S  50 TO 70 PERCENT. WASTES COMPOSTED AND TESTED FOR PATHOGEN 

OESTERLE,  P. + ROHDE, G. + RUDAT, K. 0.  

WINDROW AND SHEET, CP " NATURAL ''7 COMPOSTING PROCESSES ARE DISCUSSED.  THE PROCEDURES FOR SPEEDING UP A I R  D R Y I N G  OF 

D E S T R U C T I O N  INCLUDED S T A B L E  MANURE WITH SAWDUST, R U B B I S H ,  STREET SWEEPINGS, GARBAGE, SEWAGE SLUDGE., P I G  MANURE W I T H  
STREET SWEEPINGS OR ASHES,  SLAUGHTERHOUSE REFUSE, AND MARKET REFUSE.  WHEN M O I S T U R E  C O N D I T I O N S  ARE PROPER, WINDROWS ARE 
GFNERALLY 3 M WIDE, 1.5 M H I G H  AND A S  LONG AS NEEDED. WETTER WASTES R E Q U I R E  SMALLER WINDROWS OR P R E D R Y I N G  W I T H  PLOWING 
AND HARROWING. MANY T Y P E S  O F  PATHOGENS I N C L U D I N G  B A C I L L I  OF T U B E R C U L O S I S ,  PARATYPHOID,  DYSENTERY , S W I N E  DYSENTERY, 
STAPHYLOCOCCUS, S H I G E L L A  , ANTHRAX GROUPS, A S C A R O I D  EGGS, AND SPORE-FORMERS SUCH AS Be MYCOIDES AND 6. S U B T I L I S  WERE 
INTRODUCEC.  I N  MOST INSTANCES,  THESE ORGANISMS WERE K I L L E D  I N  2 TO 14 DAYS, D U R I N G  WHICH T I M E  TEMPERATURES OF 55 TO 70 
DEGREES C DEVELOPED FOP LONG PERIODS.  UNDER WINTER C O N D I T I O N S ,  W I T H  D I G E S T E D  SLUDGE H A V I N G  E X C E S S 1  VE MOISTURE,  LESS 
FAVORABLE RESULTS WERE G B T A I N E D -  LARGE-SCALE COMPOSTING OF V A R I O U S  WASTES CAN B E  DONE I N  WINDROWS W I T H  VERY L I T T L E  
HAND LPBOR. ( P P E A )  

QhA21rMB14 E X P E R I M E N T S  I N  SMALL-SCALE COMPOSTING ( S T E Q I L I Z A T I O N  1 

COMPOST S C I E N C E  3, F .  14-20 ( W I N T E R  1963). COMPOSTING I S  A PROCESS I N  WHICH ORGANIC MATTER I S  HEAPEC TOGETHER TO 
EFFECT I T S  DECOMPOSITICN B Y  M I C R O B I A L  A C T I O N  AND BY P R O V I S I O N  OF FAVORABLE C O N D I T I O N S  OF TEMPERATURE AND MOISTURE.  

RAO, S .  N .  + BLOCK, S. S .  

OXYGEN, CARBON C I O X I D E ,  AND M I X I N G  ARE OTHER V A R I A B L E S  I N  COMPOSTING. TO REMOVE SCME OF THESE V A R I A B L E S ,  A STUDY WAS 
MADE I N  SMALL-SCALE COMPOSTING. S M A L L  AMOUNTS O F  M A T E R I A L S  WERE USED T O  P E R M I T  R E P L I C A T I O N  AND TO SAVE LABOR AND 
M A T E R I A L S .  I T  WAS C E S I F E D  TO P R O V I D E  C O N D I T I O N S  COMPARABLE W I T H  THOSE I N  T H E  MOST A C T I V E  PART OF T h E  P I L E .  COMPOSTERS 
OF FROM 2 TO 3C CU-FT k E R E  CONSTRUCTED AND TESTED, BOTH OUTDOORS AND I N  A S T E A M - F I L L E D  ROOM. GARBAGE, SEWAGE, SLUDGE, 
SAWDUST, NEWSPAPER, STPAW, AND BAGASSE WERE SUCCESSFULLY COMPOSTED. R A T E  O F  COMPOSTING WAS OBSERVED AND MEASUREMENTS 
WERE MADE O F  TEMPERATURES, PH, AMMONIA, COLOR, ODOR, AND THE PRESENCE OF T H E R M O P H I L I C  MOLD AND ACTINOMYCETES.  A B I L I T Y  
OF THE COMPOST TO SUPPGRT'MUSHROCM MYCELIUM GROWTH WAS ALSO EVALUATED.  THESE PROPEPLY D E S I G N E D  COMPCSTERS MPRKEDLY 
SPEEDED T H E  COMPOSTING PROCESS. ( P H E A )  

Ch=Ql=MBB1 AEROBIC COMPOSTING O F  VEGETABLE AND F R U I T  WASTES ( C O M P O S I T I O N  C O M P U S I T I O N ( C O M P 0 S T )  ) 

COMPOST S C I E N C E  3(3), P. 9-19 (AUTUMN 1962). E X P E R I M E N T S  A T  RESEARCH L A B O R A T O R I E S  OF N A T I O N A L  CANNERS ASSOC 
MERCER, W. A. + ROSE, W. W. + CHAPMAN, J. E. + KATSUYAMA, A. + DWINNEL,  F e r  J R .  
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D E S I G N E D  TO DEVELOP PND E V A L U A T E  METHCDS OF H A N D L I N G  AND D I S P O S I N G  OF ORGANIC REFUSE, P A R T I C U L A R L Y  OF WASTE M A T E R I A L S  
FROM C A N N I N G  AND A S S O C I A T E D  AGRICULTURAL OPERATIONS.  RESULTS OF I N V E S T I G A T I O N S  SHOW T H A T  COMPOSTING OFFERS F E A S I B L E  
AND E S T H E T I C A L L Y  ACCEPTABLE METHOD FOR D I S P O S A L  O F  H I G H  MOISTURE WASTES. ( E 1 1  
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Q$=Ql=QQBB3 CONTINUCUS T H E R M O P H I L I C  COMPOSTING 
SCBULZE,  K. L. 

COMPOST SCIENCE 3 ( 1 ) ,  P. 2 2 - 3 4  ( S P R I N G  1 9 6 2 ) .  TESTS W I T H  COMPOSTING U N I T  B U I L T  FROM 5 5  G A L  S T E E L  DRUM, E Q U I P P E D  
W I T H  SUPPORT, R O T A T I N G  MECHANISM,  E L E C T R I C  T I M E R ,  A I R  COMPRESSOR, A I R  FLOW RECORDER, TEMPERATURE RECORDER AND BECKMAN 
OXYGEN ANALYZER. O P E R A T I O N  OF R O T A T I N G  DRUM P I L O T  PLANT HAS SHOWN T H A T  UNDER COMPLETE M I X I N G  C O N D I T I O N S ,  I T  I S  
P O S S I B L E  TO M A I N T A I N  A E R O B I C  D E C O M P O S I T I O N  OF ORGANIC WASTE M A T E R I A L S  AT TEMPERATURES BETWEEN 1 2 7  AND 1 5 8  F. 
BULKWEIGHT STUDY. ( E I )  

Q6rQl~rMB.88 METHANE F E R M E N T A T I O N  W I T H  COFFEE SHELLS ( COMPOSTING SLUDGE(SEWAGE1 

S P E C I A L  P R I N T -  LANDBAUFORSCHUNG BOLKENRODE M I T T E I L U N G S B L A T T  DER FORSCHUNGSANSTALT FUR LANDWIRTSCHAFT 
BRAUNSCHWEIG-VOLKENRODE, 8 ( 1  I ( 1 9 5 8 )  METHANGAEORUNG M I T  KAFFEESCHALEN. T H E  A R T I C L E  D E A L S  W I T H  T H E  D I S P O S A L  OF 
COFFEF S H E L L S  €!Y MEANS O F  COMBINED D I G E S T I O N  W I T H  DOMESTIC SLUDGE. THE Y I E L D  OF GAS AT 3 5  DEGREES C AFTER 2 1  DAYS WAS 
313 L I T E P S  PEP KG OF ORGANIC MATTER FED T O  T H E  DIGESTER.  ( U C )  

QkQlzCD8P9 R A T E  OF OXYGEN CONSUMPTION AND R E S P I R A T O R Y  QUOTIENTS DURING THE A E R O B I C  DECOMPOSITION O F  A S Y N T H E T I C  

T I E T J E N ,  C. 

GARBAGE ( CCMPOSTING I 
SCHULZE, K. L. 

COMPOST S C I E N C E  1, P. 36-40 ( S P R I N G  1 9 6 C ) .  THE COMPOSTING U N I T  CONSISTED OF A CLOSED L U C I T E  CYLINDER,  10 I N C H E S  I N  
D I A M E T E R  AND 1 9  I N C H E S  LONG, W I T H  A CAPACITY OF 0 . 7 5  CU-FT. BOTH ENDS O F  THE C Y L I N D E R  WERE F I T T E D  W I T H  L U C I T E  P L A T E S  
AND E X P A N D I N G  R I N G S  SO T H A T  THE C Y L I N D E R  COULD BE ROTATED W H I L E  T H E  END PLATES REMAINED S T A T I O N A R Y .  A I R  WAS S U P P L I E D  
FROM A COMPRESSED A I G  L I N E .  T H E  EXHAUST WAS ANALYZED FOR CARBON D I O X I D E  W I T H  A BECKMAN D-2 M A G N E T I C  OXYGEN ANALYZER OR 
A PORTABLE CARBON D I O X I D E  ANALYZER. T H E  RAW GARBAGE WAS MADE UP OF A GROUND M I X T U R E  OF 3 L B S  BREAD, 5 L B S  POTATOES, 5 
L B S  APPLES, 1 L B  GRCUND BEEF, 4 L B S  ORANGES, 5 L B S  OF CARROTS, LETTUCE AND CELERY, 0.5 L B S  COFFEE GROUNDS AND 3 L B S  OF 
NEWSPAPERS. AT T H E  B E G I N N I N G  O F  EACH RUN, T O T A L  WEIGHT, PERCENT MOISTURE, ASH, AND T O T A L  N I T R O G E N  WERE DETERMINED. 
THE D A T A  SHOW THAT MOISTURE I N C R E A S E D  B Y  1 2 . 5  PERCENT AND T H E  O X I C A T I O N  OF CARBONACEOUS M A T E R I A L  Y I E L D S  CARBON D I O X I D E  
AND WATER. T H E  C T C  N R A T I O  DECREASED FROM 28.6  TO 19.9. THE LOSS OF WEIGHT AVERAGED 3 7 . 6  PERCENT FOR DRY WEIGHT. 
OXYGEN CONSUMPTIGN RATES WERE COMPUTED BY D E T E R M I N I N G  T H E  D I F F E S E N C E  I N  OXYGEN CONCENTRATION BETWEEN THE I N C C M I N G  A I R  

PRODUCED D I V I D E C  BY T H E  AMOUNT O F  OXYGEN CONSUMED--REMAINED A T  ONE. CURVES SHOWING T H E  TEMPERATURE ANC OXYGEN 
CONSUMPTION R A T E S  OVER T H E  F U L L  RANGE OF TEMPERATURES REACHED I N  THE EXPERIMENTS.  THE OXYGEN CONSUMPTION RATES V A R I E D  

PEPCENT OF THE V O L A T I L E  MATTER WAS O X I D I Z E D  D U R I N G  T H I S  T I M E .  TO M A I N T A I N  A E R O B I C  C O N D I T I O N S  D U R I N G  PEAK OXYGEN 

AND THAT O F  THE EXHAUST A I R  A T  KNOWN RATES OF A I R  SUPPLY. THE RESPIRATORY QUOTIENT--THE AMOUNT O F  CARBON D I O X I D E  

D I R E C T L Y  W I T H  T k E  TEMPERATURE. T H E  AVERAGE T I M E  NEEDED FOR THE A C T I V E  D E C O M P O S I T I O N  WAS 14 DAYS, PNC AN AVERAGE O F  40 

DEMANDS, AN A I R  SUPPLY O F  1 8 , 0 0 @  TO 201000 C U - F T / T O N  I N I T I A L  V O L A T I L E  MATTER PER CAY WAS FOUND TO B E  NECESSARY. ( P H E A )  

Q 6 - a l - Q l W  RESEARCH ON COMPOSTING O F  C I T Y  R E F U S E  AND N I G H T  S O I L  
K A I B U C H I ,  Y. 

AM SOC C I V I L  ENGFS, PAPER 3 3 0 2 ,  8 7 ( S A 6 ) ,  P. 101-139 ( 1 9 6 1 1 .  S T U D I E S  HAVE B E E N  C A R R I E D  OUT AT KOBE, JAPAN, W I T H  T H E  
A S S I S T A N C E  OF THE WOPLD H E A L T H  ORGANIZATION,  ON HIGH-RATE COMPOSTING OF GARBAGE. AFTER SORTING,  THE GARBAGE I S  GROUND 
AND D I G E S T E D  I N  A CChTINUOUS-FLOW U N I T  D I V I D E D  I N T O  THREE DECKS, THE D I G E S T I N G  M A T E R I A L  I S  S T I R R E D  AND MOVED 
CONTINUOUSLY W I T H  A G I T A T O R  BLADES. T H E  COMPOST FROM THE D I G E S T I O N  U N I T  R E C E I V E S  FURTHER TREATMENT I N  AERATED C U R I N G  

N I G H T  S O I L  I N C R E A S E S  I T S  F E R T I L I Z I N G  VALUE AND REDUCES THE MOISTURE CONTENT OF THE M I X T U R E .  R E S U L T S  OF THE S T U D I E S  ARE 
B I N S .  A N A E R O B I C A L L Y - D I G E S T E D  N I G H T  S O I L  CAN BE M I X E D  W I T H  THE GARBAGE BEFORE COMPOSTING. P R E L I M I N A R Y  D I G E S T I O N  OF THE 

T A B U L A T E D  AND DIAGRAMS @ F  T H E  PLANT ARE G I V E N .  ( W P A I  

Q6*l=p1Q3& R A T E  OF OXYGEN CONSUMPTION AND RESPIRATORY QUOTIENTS OF A S Y N T H E T I C  GARBAGE ( COMPOSTING ) 

PURDUE U N I V E R S I T Y  ENGPG E X P T L  STA EGRG EULL 9 6 ,  P. 5 4 1 - 5 5 4  ( 1 9 5 8 1 .  I N  COMPOSTING E X P E R I M E N T S  W I T H  GARBAGE I N  A 
SCHULZE,  K. L. 

L U C I T E  TUBE W I T H  EXCESS A I R  FLOWING C O N T I N U A L L Y ,  THE R E S P I R A T O R Y  Q U O T I E N T  WAS FOUND TO BE 0.8 T O  0.9. OXYGEN I N  T H E  
EXHAUST GAS WAS M A I N T A I N E D  AT 5 PERCENT. TEMPERATURE ROSE TO 140 DEGREES F .  I N  6 - 1 1  DAYS. OXYGEN UPTAKE RATE I S  
H I G H E R  A T  TEMPERATURES ABOVE 113 DEGREES F. THAN AT LOWER TEMPERATURES. THE H Y P O T H E S I S  T H A T  S T A B I L I Z A T I O N  OCCURS MORE 
R A P I D L Y  I N  T H E  T H E R M O P H I L I C  RANGE I S  CONSIDERED CORRECT. LOSSES I N  DRY WEIGHT WERE 3 7 . 6  AND 40.1 PERCENT OF V O L A T I L E  
MATTER. LOSSES I N  N WEPE V A R I A B L E ,  AND MOISTURE I N C R E A S E D  4.3 PERCENT. D E C O M P O S I T I O N  WAS COMPLETE I N  1 4  DAYS. ( C A I  

Q b d L Q l Q 9 8  THE U T I L I Z A T I O N  OF ORGANIC DOMESTIC WASTES ( SLUDGE(SEWAGEI COMPOSTING ECONOMICS 1 
BURKE, C. E. 

THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G  AND T H E  I N S T I T U T E  OF SEWAGE P U R I F I C A T I O N ,  J AND PROC, I N S T I T U T E  OF SEhAGE 
P U R I F I C A T I O N ,  PART 4, ( 1949). THE PAPER I S  CONCERNED W I T H  A PROPOSED SCHEME FOR COMPOSTING T H E  REFUSE AND SEWAGE 
SLUDGE F R C P  A TCWN H A V I N G  A P O P U L A T I O N  O F  ABOUT 5 0 0 , 0 0 0 .  I T  WAS NOT THE I N T E N T I G N  TO D I S C U S S  THE M A N U P I A L  OR 
F E P T I L I Z I N G  VALUE CF THE ORGANIC WASTES I N  SEWAGE OR HOUSEHOLD REFUSE O R  OF COMPOSTS PREPARED FROM SUCH WASTE 
M A T E R I A L S ,  BUT TO ACCEPT T H E  FACT T H A T  THEY HAVE A D E F I N I T E  VALUE WHEN ADDED TO THE S O I L .  THE PAPER CRAWS A T T E N T I O N  TO 
THE F A C T  THAT THE L A S T  WORD ON T H E  U S E  OF ORGANIC F E Q T I L I Z E R S  R E S T S  W I T H  THE FARMER, AND T H A T  I F  H E  WERE S A T I S F I E D ,  HE 
WOULD CREATE T H E  MAFltET. A L L  THREE PRODUCTS VIZ . ,  REFUSE, D R I E D  SLUDGE, AND A COMPOST O F  BOTH WOULD S E L L  AS A 
F F R T I L I Z E R .  THEREFORE I T  DEPENDS ON CIRCUMSTANCES AND S I T E  C O N D I T I O N S  A S  TO THE R I G H T  D E C I S I O N  REGARDING THE 
T I M E L I N E S S  OF T b E  I h I T I P T I G N  OF A COMPOSTING OPERATION.  THE A R T I C L E  ALSO D E T A I L S  PLANT OPERA.TIONS, MACHINERY, LABOR 
COSTS, P R O F I T S ,  AND D I F F I C U L T I E S .  ( U C )  

Q6=QLrQ112 M U N I C I P A L  GARBAGE COMPOSTING 
OBUCHOWSKA, I. + CHMIUK,  T. + MASISZEWSKA-SZOPLIK,  Me 

GAZ WODA I T E C h  S A N I T A R N A  339 P. 2 1 4 - 2 1 6  ( 1 9 5 9 ) .  V A R I O U S  M I X T U R E S  OF GARBAGE STREET SWEEPINGS, WATER D I L U T E D  
FECES,  SLAUGHTERHOUSE MANURE, AND AMMONIA WATER WERE COMPOSTED AND ANALYZED FOR WATER, C, L O S S  ON I G N I T I O N ,  T O T A L  N, 
N I T R A T E  N, 4MMONIA h, B.O.D.7 AND V E G E T A T I V F  B A C T E R I A  COUNT. ( C A I  

@ - ' ? 1 - 0 1 1 7 5  T E C H R O L C G I C A L  S T U D I E S  ON GARBAGE FERMENTATION I N  WARSAW I N  1 9 5 9  ( COMPOSTING F E R T I L I Z E R - V A L U E  ) 

GAZ WODA I T E C H  S A N I T A R N A  34, P. 197-200 ( 1 9 6 0 ) .  UNPROCESSED GARBAGE STACKED I N  TWO ( A  AND B )  6 X 3 X 1.8-M P I L E S  
AND S P R I N K L E D  I M M E D I A T E L Y ,  AND AFTER 1 AND 2 MONTHS - A W I T H  77 2 - 2 1  AND 2.5 CU-M WATER, AND B WITH 7.75, 2 .2 ,  AND 2 .5  
CU-M O F  FECES ( C O N T A I N I N G  PHOSPHATE 6 2 0 ,  N 913, AND POTASH 3 3  M G / l ,  PH 7 .81 ,  R E S P E C T I V E L Y ,  WAS COMPOSTED FOR 100 DAYS 
A T  A I R  TEMPERATURE AND H U M I D I T Y  OF 1 3 - 3 5  DEGREES AND 3 2 - 9 8  PERCENT R E S P E C T I V E L Y ,  AND R A I N F A L L  C.2-54-MM. C H E M I C A L  
ANALYSES,  ON A DRY B A S I S ,  ON THE 1 S T  3 R 0 ,  AND 1 0 Q T H  DAY GAVE - C A 2 8 - 6 1  2 7 - 2 1  16.8,  B 2 8 - 5 1  27.3,  1 7 - 9 9  N - A 0.889 
1.54 ,  C.82, B 0.49, C.99, 0.87, PHOSPHATE - A 1.80, 1.74, 2 .12 ,  B 1 - 5 3 ?  1.23, 1 . 7 5 ,  POTASH - A 0 . 2 1 1  0 .23 ,  0.47 B 0.239 
0 .15 ,  0.43, ANC CPO - A 2.81, 2 .56 ,  3 .30 ,  B 2.00, 2.65, AND 3 .70  PERCENT, O R I G I N A L  I G N I T I O N  LOSSES WERE - A 61.7 AND B 
77.6 PERCENT. MAXIMUM TEMPERATURE D I F F E R E N C E S  AT DEPTHS O F  0.2,  0.5,  AND 1-M WERE 5 4 / 6 8 ?  4 5 / 4 6 ,  AND 43 DEGREES, 
R E S P E C T I V E L Y  R A I N F A L L ,  W I N D  ABOVE 3-M/SEC, O U T S I D E  TEMPERATURE AND A I R  H U M I D I T Y  ABOVE 40 PERCENT AFFECTED T H E  
TEMPEPATURE I N  THE P I L E .  ( C 4 )  

Qb-C!l-01155 NEW DEVELOPMENTS I N  WINDROW COMPOSTING ( G R I N D I N G  I 

COMPOST S C I E N C E  3 ( 3 ) ,  P. 2 6 - 2 8  (AUTUMN 1 9 6 2 1 .  THE AUTHOR OFFERS SUGGESTIONS FOR I M P R O V I N G  WINDROW CCMPOSTING 

SKALKOWSKI,  K. + L I N O W S K I ,  Z. + OSTROWSKA, G. 

L I V S H U T Z ,  A. 

METHODS BASED ON H I S  E X P E R I E N C E S  I N  I S R A E L .  ( P H E A )  
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Db=Q1=Q,l13J URBAN CCMPOST AKD SEWAGE DEVELOPMENT WORK I N  I N D I A  ( SLUDGE(SEWAGE1 Q U A N T I T Y  1 

COMPOST S C I E N C E  3 ( 4 ) ,  P. 30-33 ( W I N T E R  19631. THE AUTHOR D E S C R I B E S  H I S  COUNTRY'S EFFORTS TO U T I L I Z E  M U N I C I P A L  
WASTES. THE S U I T A B I L I T Y  OF M U N I C I P A L  WASTES AS A SOURCE OF ORGANIC MANURES WAS RECOGNIZED AS E A R L Y  AS 1914. SEVERAL 

YACAVA, L .  S.  

COMPOSTING METI-ODS WERE DEVELOPED, AND A S I N G L E  METHOD WAS ADOPTED I N  1942 FOR COMPOSTING GARBAGE, N I G H T  S O I L ,  
SLAUGHTER HOUSE WASTES, SLUDGE, AND STREET SWEEPINGS. GRANTS AND LOANS ARE G I V E N  T O  LOCAL GOVERNMENTS B Y  THE S T A T E  
GOVERNMENT. O P E R A T I O N S  ARE S U P E R V I S E D  B Y  LOCAL O F F I C I A L S ,  W I T H  T R A I N I N G  AND T E C H N I C A L  A S S I S T A N C E  S U P P L I E D  B Y  THE 
STATE.  A HOT FERMENTATION METHOO I N  TRENCHES I S  USED. I N  4 TO 6 MONTHS THE DECOMPOSED M A T E R I A L  I S  READY FOR USE. I T  
IS F E L T  T H A T  THE PROCESS I S  ECONCMICAL AND MEETS H Y G I E N I C  REQUIREMENTS. T H E  YEAR-TO-YEAR PROGRESS GF COMPOST 
PRODUCTION AND D I S T F I B U T I O N  I S  G I V E N .  PROBLEMS ENCOUNTERED ARE - G E T T I N G  ADEQUATE C O L L E C T I O N  AND REMOVAL OF WASTES I N  
M U N I C I P A L I T I E S  T O  COMPOST S I T E S ,  A LACK O F  N I G H T  S O I L  STARTER FROM SEWERED TOWNS? A L A C K  OF DEMAND FCR CCMPOST M A T E R I A L  
I N  TOWNS NOT NEAR C U L T I V A T E D  AREAS, AND THE USE OF WASTE M A T E R I A L S  I N  SOME TOWNS FOR T H E  PURPOSE OF LAND RECLAMATION.  
M E C H A N I C A L  COMPOSTING AS USED I N  OTHER C O U N T R I E S  H A S  BEEN CONSIDERED,  AND THE U T I L I Z A T I O N  OF SEWAGE BY S E T T I N G  U P  
SEWAGE FARMS H A S  BEEN I N S T I T U T E D .  ( P H E A )  

Q&rQJ.=p1142 METHODS TO E VALUATE M A T U R I T Y  OF COMPOST ( C H A R A C T E R I S T I C S  (COMPOST) 1 

COMPOST S C I E N C E  2 ( 3 ) ,  P. 20-26 (AUTUMN 1 9 6 1 ) .  SMALL-  AND M E D I U M - S I Z E D  C O M M U N I T I E S  MAY F I N D  COMPOSTIhG TO BE THE 
ONLY S A T I S F A C T O R Y  S O L U T I O N  TO T H E I R  WASTE PROBLEM. COMPOST MUST B E  PROPERLY PREPARED, CORRECTLY COMPOSTED, A N 0  
MATURED. COMPOST I S  CONSIDERED TO B E  MATURE WHEN A V A I L A B L E  C HAS BEEN CONSUMED AND D E C O M P O S I T I O k  PRCCEEDS ONLY VERY 
SLOWLY. USE OF MATURE COMPOST G I V E S  GENERALLY BETTER RESULTS T H A N  IMMATURE COMPOST OR RAW WASTES. THE U L T I M A T E  A I M  OF 

K E L L E R ,  P. 

COMPOST A P P L I C A T I O N ,  I N C R E A S E  I N  S O I L  HUMUS CONTENT, CAN I N  MANY CASES ONLY BE A T T A I N E D  U S I N G  MATURE COMPOSTS. BECAUSE 
OF H Y G I E N I C  REASONS, MATURE COMPCST I S  PREFERABLE T O  RAW WASTES, P R I N C I P A L L Y  I F  SLUDGE I S  ADDED. DEGREE O F  M A T U R I T Y  
CAN B E  DETERMINED B Y  THE FOLLOWING METHODS - ( A )  BASED ON P H Y S I C A L  C H A R A C T E R I S T I C S  (ODOR, COLOR, STRUCTURE, S P E C I F I C  
G R A V I T Y )  ERRCNEOUS CONCLUSIONS ARE P O S S I B L E .  ( B )  BASED ON TEMPERATURE. COMPOST I S  CONSIDERED MATURE, I F  AFTER 
T U R N I N G  AND M O I S T E N I N G ,  I T  KO LONGER SPONTANEOUSLY HEATS UP. T H I S  METHOD I S  S I M P L E ,  P R A C T I C A L  FOR COMPOST PLANTS,  AND 
R E L I A B L E .  ( C )  BASED ON C H E M I C A L  ANALYSES. THE C / N  I S  L I M I T E D  I N  THE CASE OF URBAN WASTE COMPOSTS BUT I S  A P P L I C A B L E  TO 
HOMOGENEOUS MATERIALS.  C E L L U L O S E  CONTENT I S  A GOOD I N D E X  AND B E S T  S U I T E D  OF THE C H E M I C A L  TESTS.  HUMUS CHEMISTRY I S  
NOT S U F F I C I E N T L Y  PRC'GPESSED FOR R E L I A B I L I T Y .  ( D )  BASED ON B I O L O G I C A L  S T U D I E S .  PRESENCE OF EARTHWORMS MAY BE 
M I S L E A D I N G .  MICROORGANISM COUNTS, CARBON D I O X I D E  PRODUCTION AND OXYGEN CONSUMPTION MAY G I V E  COMPREI-ENSIVE I N D I C A T I O N S ,  
THE L A T T E R  TWO B E I N G  OF GREATEST IMPORTANCE. PLANT GROWTH T E S T S  ARE S U B J E C T  TO A P P P E C I A B L E  ERRCRS AND SHOULD BE USED 
ONLY I N  CONJUNCTION h I T H  OTHER TECHNIQUES.  ( P H E A )  

-1-1.62 T H E  ROLE O F  TEMPERATURE I N  THE GARBAGE COMPOSTING PROCESS ( PATHOGEN ) 

COMPOST S C I E N C E  l ( 2  ), P .  28-30 (SUMMER 196c)  A D I S C U S S I O N  OF WHAT TEMPERATURES ARE REACHED D U R I N G  THE COMPOSTING 
S N E L L t  J. R. 

PROCESS, THE E F F E C T S  OF THESE RANGES, AND T H E  IMPOPTANCE O F  TEMPERATURE CONTROL. ( P H E A )  

&%1=a182 C A P I L L A R Y  D R Y I N G  OF M I X T U R E S  OF C I T Y  REFUSE AND SEWAGE SLUDGE ( COMPOSTING SLUDGE(SEWAGE1 
B R I Q U E T T E S  (COMPOST 1 ) 
C A S P A R I ,  F. 

COMPOST S C I E N C E  5 ( 2 ) ,  P .  21-23 (SUMMER 1964) .  A NEW METHOD OF M U N I C I P A L  WASTE U T I L I Z A T I O N ,  DEVELOPED I N  GERMANY, 
I S  D E S C R I B E D  B Y  I T S  G R I G I N A T O R .  ( P H E A )  

Q 6 - 3 1 - a 2 2 2  T H E O R E T I C A L  C O N S I D E R A T I  GNS OF THE TREATMENT OF HOUSEHOLD REFUSE BY FERMENTATION ( COMPOSTING 
VECTOR-CONTROL ) 
SEt IAULT,  R. + F C L I G U E T ,  J. M. + SEIGNEUR,  J. P. 

MAROC MED 4 @ ( 4 3 6 ) ,  P. 991-996 (SEPTEMBER 1 9 6 1 ) .  T H I S  PAPEP D E S C R I B E S  T H E  TREATMENT O F  HOUSEHOLD REFUSE BY A E R O B I C  
COMPOSTING. T H E  P H Y S I C A L  AND C H E M I C A L  FACTORS A I D I N G  F E R M E N T A T I O N  AND THE B I O L O G I C A L  CHANGES R E S U L T I N G  ARE DESCRIBED.  
THE T Y P E S  OF THERMOGENIC B A C T E R I A  AND MOULDS CONCERNED ARE S P E C I F I E D .  R E F E R R I N G  TO THE CONTROL OF F L I E S  AND RATS,  THE 
AUTHORS S T A T E  TI-AT F L Y  L A R V A E  ARE K I L L E D  B Y  THE H I G H  TEMPERATURES DEVELOPED D U R I N G  COMPOSTING AND RATS ARE R E P E L L E D  BY 

AND BY RAT-PROOFING. ( P H E A )  

@-rJl-Q1aZ TECI-NICAL I N V E S T I G 4 T  I O N  I N T O  REFUSE COMPOSTING ( ECONCMICS 1 

SURVEYOR 1 2 4 ( 3 7 6 9 ) ,  P. 23-27 (AUGUST 29, 1964) .  R E S U L T S  OF T E C H N I C A L  I N V E S T I G A T I O N  AT CAPE TOWKT S O U T h  A F R I C A  O F  
REFUSE COMPOSTING AND COST A N A L Y S I S  FOR P I L O T  PLANT ARE PRESENTED. PROCESSES CONSIDERED I N C L U D E  S T A T I C  F E R M E N T A T I O N  I N  
WINDROWS W I T H  OR WITHOUT P U L V E R I Z I N G  RAW REFUSE P R I O R  TO FERMENTATION,  AND MECHANICAL S T A B I L I Z A T I O N  W I T H  CONTINUOUS OR 
I N T E R M I T T E N T  A C T I V A T I O N  I N  ENCLOSED DRUMS, S I L O S  OR M U L T I F L O O R  STRUCTURES, W I T H  OR WITHOUT P U L V E R I Z A T I O N  OF RAW REFUSE 

I T .  THE M A I N  RAT PROBLEM IS AT T H E  P @ I N T  WHERE RAW REFUSE IS DISCHARGED,  AND I T  MUST BE MET B Y  I M M E D I A T E  COMPOSTING 

MORRIS,  S. S. 

P R I O R  TO S T A B I L I Z A T I O N .  ( E 1 1  

QkQL-0134'2 CONTINUOUS T H E R M O P H I L I C  COMPOSTING ( C O M P O S I T I O N  1 

APPL MICROBIOL, BALTIMORE, i o ,  P .  1128-122 ( 1 0 6 2 ) .  P R E V I O U S  S T U D I E S  ON THE COMPDSTING OF S Y N T H E T I C  GARBAGE I N  A 
R O T A T I N G  DRUM LED T O  C O N S I D E R A T I O N  OF A COMPOSTING PPOCESS OPERATED CONTINUOUSLY I N  THE T H E R M O P H I L I C  PHASE ( T H A T  I S  

SCHULZE, K. L e  

120-16CI DEGREES F ) ,  THUS E L I M I N A T I N G  THE L A G  P E R I O D S  GENERALLY A S S C C I A T E D  W I T H  T H E  I N I T I A L  PHASES O F  THE COMPOSTING 
PROCESS. EXPERIMENTS ARE REPORTED U S I N G  A 55-GAL R O T A T I N G  DRUM, THE R E S U L T S  B E I N G  G I V E N  I N  T A B L E S  AND GPAPHS AND 
DTSCUSSED. I N I T I A L  E X P E R I M E N T S  SHOWED THAT A CONTINUOUS PROCESS WAS I M P O S S I B L E  U S I N G  GROUND GARBAGE ALONE OR M I X E D  
W I T H  DEWATERED SEWAGE SLUDGE S I N C E  THE M A T E R I A L  I N  THE DRUM BECAME TOO DENSE AND THE A I R  D I D  NOT HAVE S U F F I C I E N T  ACCESS 
TO THE I N D I V I D U A L  P A R T I C L E S  OF M A T E R I A L .  A SUCCESSFUL PROCESS WAS, HOWEVER7 DEVELOPED U S I N G  A M I X T U R E  OF GARBAGE (OR 
GARBAGE AND DEWATERED SEWAGE SLUDGE) W I T H  4 D R I E R  M A T E R I A L  SUCH AS A I R - D R I E D  COMPOST PRODUCED I N  P R E V I O U S  TESTS. AFTER 
T H E  I N I T I A L  CHARGE OF WASTE M A T E R I A L  HAD REACHED THE T H E R M O P H I L I C  PHASE, M A T E R I A L  WAS ADDED AND REMCVEC EVERY DAY OR 
EVERY SECOND DAY, T h E  DRUM B E I N G  ROTATED FOR ONLY 5 M I N U T E S  BEFORE AND AFTER EACH A D D I T I O N  OR REMOVAL7 S U F F I C I E N T  TO 
ENSURE COMPLETE M I X I N G ,  B U T  P R E V E N T I N G  THE F O R M A T I O N  OF LARGE LUMPS. T H E  PROCESS COULD B E  OPERATED CONTINUOUSLY FOR 
176 DAYS, THE TEMPERATURE R E M A I N I N G  AT 127-158 DEGREES F (53-70 DEGREES C )  AND RAW M A T E R I A L  COULD B E  F E D  I N  AMOUNTS U P  

MATTER RANGED FROM 37-45 PERCENT, AND THE AVERAGE D E T E N T I O N  P E R I O D  WAS 7-18 DAYS, DEPENDING ON T H E  FEED RATE.  I T  IS 

PROCESS. (WPA)  

TO 1 8  PERCENT OF THE DECPMPOSING M A T E R I P L  WITHOUT ANY S I G N I F I C A N T  EFFECT ON THE TEMPERATURE. THE L O S S  OF V O L A T I L E  

CONSIDERED THAT MOST @ F  T H E  PATHOGENIC ORGANISMS I N  THE RAW M A T E R I A L S  W I L L  BE DESTROYED UNDER THE C C N D I T I O N S  OF T H I S  

!ZkQJ=Ql251 D E T E R M I N A T I C N  O F  THE COMPLETION OF COMPOSTING 

APPL M I C R O B I O L  7 ,  P. 271-275 ( 1 9 5 9 ) .  E X P E R I M E N T A L  S T U D I E S  SHCWED T H A T  R A P I D  COMPOSTING WAS O B T A I N E D  WHEN T H E  
M A T E R I A L  HAD AN A L K A L I N E  PHI T H E  TEMPERATURE OF I N C U B A T I O N  WAS M A I N T A I N E D  A T  5 5  DEGREES, AND T H E  M O I S T U R E  CONTENT WAS 
ABOUT 65 PERCENT. THE S T U D I E S  WERE CARRIED OUT W I T H  FRESH D R I E D  STOCK-YARD MANURE, COFFEE GROUNDS, PEAR WASTE, 
HOUSEHOLD GARBAGE, S P A N I S H  MOSS, A L L I G A T O R  GRASS, AND WATER H Y A C I N T H .  CHANGES I N  C, N, AND ORGANIC MATTER WERE DETECTED 
F U L L Y  COMPOSTEO M A T E R I A L  W I L L  M A I N T A I N  AN A L K A L I N E  P H  FOR 24 HOURS A T  5 5  DEGREES WHEN I N C U B A T E D  UNDER A L K A L I N E  
C O N D I T I O N S .  ( C A I  

HCWARDI D. H. + JANN,  G. J. + S A L L E t  A. J. 

Q6~QkU265 METI-OD OF P R E P A R I N G  COMPOST FROM REFUSE,  T A K I N G  I N T O  ACCOUNT GERMAN C O N D I T I C N S  ( COMPOSTING 1 

D I E  VERFAHREN DER MUELLKOMPOSTIERUNG UNTER BESONDERER B E R U E C K S I C H T I G U N G  DER DEUTSCHEN V E R H A E L T N I S S E .  
AUFBEREITUNGS-TECHNIK 2 ( 9 )  P. 375-386 (SEPTEMBES 1'361 1 .  . S I N C E  THE PROMULGATION OF THE NEW WATER P R O T E C T I O N  LAWS, 

PETERS, W. 
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T H E  COUNTRY AND TOWN D I S T R I C T S  A S  WELL A S  THE I N D U S T R Y  ARE O B L I G E D  TO P R O V I D E  FOR THE REMOVAL O F  T H E I R  S O L I D  AND L I Q U I D  
WASTE PROCUCTS I N  SUCH A WAY T H A T  T H E Y  ARE RENDERED HARMLESS. THE METHODS OF PROCESSING AND D R E S S I N G  WASTE PRODUCTS 
ARE OF G P E A T  I N T E R E S T  NOW, E S P E C I A L L Y  S I N C E  T H E  J U R I S D I C T I O N  HAS STATED THE L I A B I L I T Y  OF WORKS MANAGERS AND OTHER 
R E S P O N S I B L E  PERSGNS FOR T H E  DAMAGE CAUSED, AND H A S  ASSESSED I N D E M N I T Y .  THE METHODS OF WASTE-WATER P U R I F Y I N G  HAVE BEEN 
IMPROVED I N  T H E  L A S T  60  YEPRS ANC T H E Y  ARE PRESUMED TO BE COMMONLY KNOWN. ON THE OTHER HAND, AS FAR AS THE PROCESSING 
OF GARBAGE IS CONCERNED, THE DEVELOPMENT IS NOT Y E T  F I N I S H E D .  I N  C E R T A I N  BRANCHES, I T  HAS ONLY J U S T  BEGUN. I T  I S  THE 
PURPOSE O F  T H I S  PAPER TO INFORM P L A N N I N G  S T A F F S  ABOUT THE METHODS USED I N  GERMANY. THEREFORE, THE WELL-KNOWN METHODS 
OF GARBAGE DRESSING BY COMPOSTAT I O N  AND T H E  PLANTS PERFORMING T H I S  PROCEDURE ARE DESCRIBED.  S E V E R A L  PROCEDURES 
PERFORMED I N  N E I G H B C R I N G  C O U N T R I E S  ARE STATED TOO I N  SO FAR AS THEY ARE S I G N I F I C A N T  FOR THE S I T U A T I O N  I N  GERMANY. 

pb-01-017L8 COMPOSTS PREPARED FROM WASTE M A T E R I A L S  ( COMPOSTING C O M P O S I T I O N ( C O M P 0 S T - N I T R O G E N )  
M A T T I N G L Y ,  G. E. G. 

J S C I  FOOD A G R I C  5 ,  P. 353-364 ( 1 9 5 4 ) .  STRAW-SLUDGE STRAW-SLUDGE-AMMONI UM SULPHAT E, I NCREAS ED DUR I hG COMPOST I N G ,  
AND THE I N C R E A S E  WAS ACCOMPANIED BY A DECREASE I N  T H E  AMOUNT O F  I N S D L U B L E  ORGANIC N EXTRACTABLE B Y  CONCENTRATED AND 
D I L U T E D  A C I D E S .  THESE R E S U L T S  WERE FOUND REGARDLESS OF THE I N I T I A L  N D I S T R I B U T I C N  FOR COMPOSTS OLDER THAN 3 MONTHS. 
T O T A L  N S O L U B L E  I N  22 PERCENT ( W E I G H T / V O L U M E I  HCL I N  16 HOURS A T  100 DEGREES WAS 83-88 PERCENT, AND T H I S  D I D  NOT 
INCREASE A P P R E C I A B L Y  I N  48 HOURS. S O L U T I O N  ALPHA-AMINO N REACHED A MAXIMUM I N  16  HOURS, THEN DECREASED. AMMONIA N 
I N C R E A S E D  UP T O  48  HOURS. CHANGES I N  THE PERCENTAGE OF T O T A L  N PRESENT AS ALPHA-AMINO N AND A M I D E  N WERE GREATEST 
DURING T H E  F I R S T  FEW WEEKS CF COMPOSTING. ( C A I  

DO-O1=p12B3 D E C O M P O S I T I O N  OF ORGANIC WASTES ( COMPOSTING 

S O I L  S C I  85,  P. 51-54 ( 1 9 5 8 ) .  COMPOST OF STREET SWEEPINGS, F ISH-MARKET AND SLAUGHTER-HOUSE GARBAGE, AND HOUSEHOLD 
REFUSE FROM T H E  DACCA C I T Y  AREA SHOULD BE MADE UNDER A E R O B I C  C O N D I T I O N S ,  W I T H  INOCULUM FOR A 90-DAY DECOMPOSITION 
PERIOD. THE PRODUCT I S  E Q U I V A L E N T  T @  HORSE MANURE I N  RESPECT TO E N E R G Y - Y I E L D I N G  M A T E R I A L S ,  AND SUPERICR I N  N CONTENT. 

GREATEST FOR T H E  F A T S  AND WAXES, I N T E R M E D I A T E  FOR CELLULOSE AND FURFURAL,  AND SMALLEST FOR L I G N I N .  ( C A I  

K A R I M ,  A. + CHOWDHURY, Me U. 

C I T Y  WASTES C O N T A I N E D  10 T I M E S  A S  MUCH N AND K AND 3 T I M E S  AS MUCH P AS COW MANURE. T H E  LOSSES ON DECOMPOSITION WERE 

W23,rQUaC, CONCENTRATING AND COMPOSTING GARBAGE ( C O M P O S T ( F E R T I L 1 Z E R - V A L U E )  1 

Z PFLANZENERNAEHR DUENG BODENK 6 2 ,  P. 31-38 ( 1 9 5 3 ) .  WEST B E R L I N  GARBAGE WAS COMPOSTED F@R P E R I O D S  OF 3 TO 13 
MARX, T .  + S A L I M ,  U. 

MONTHS. D E C O M P O S I T I O N  WAS ACCOMPANIED B Y  AN I N I T I A L  R I S E  I N  TEMPERATURE TO 30-40 DEGREES, W H I C H  F E L L  SLOWLY TO 30 
DEGREES, AND A F T E R  SEVERAL WEEKS SANK SLOWLY T O  E Q U I L I B R I U M  SOLUTION.  PHOSPHATE CONTENT WAS I N C R E A S E D  AFTER 
COMPOSTING. NI EXCEPT WHEN C A L C I U M  C Y A N I D E  MAS ADDED, DECREASED, POTASSIUM O X I D E  DECREASED AS D I D  CAO W H I L E  MGO AND MN 
WERE R E L A T I V E L Y  UNAFFECTED.  ( C A )  

Qb=Ql=pl3Qft P R E L I M 1  LARY E X P E R I M E h T A L  S T U D I E S  ON TREATMENT FOR S T A B I L I Z A T I O N  OF L I Q U I D  AND S O L I D  WASTES ( 
SLUCGE(SEWER 1 COMPOSTING 
F R A h G I P A N E ,  E. C. F. 

I N G E G N  S A N I T  7 ( 4 )  F. 112-133 ( 1 9 5 9 ) .  D E T A I L S ,  I N C L U D I N G  T A B U L A T E D  AND GRAPHICAL DATA, ARE G I V E N  OF E X P E R I M E N T S  
C A R R I E D  OUT AT T H E  SEWAGE WORKS OF SORRENTO, I T A L Y ,  SHOWING THAT I T  I S  P O S S I B L E  TO PREPARE COMPOSTS FROM ORGANIC WASTES 
OF H I G H  MOISTURE CONTENT ( U P  TO 75 PERCENT)  I F  ADEQUATE A E R A T I O N  I S  PROVIDED.  T H I S  I S  I M P O R T A N T  BECAUSE A LARGER 
P O P T I O N  O F  SLUDGE CAN B E  TREATED I N  THE COMPOSTING OF SLUDGE W I T H  GARBAGE. A LARGER Q U A N T I T Y  OF SLUDGE CAN ALSO B E  USED 
I F  A SUBSTANCE OF LOW M O I S T U R E  CONTENT, SUCH AS EARTH O R  S T A B I L I Z E D  COMPOST, I S  ADDED. (WPA)  

Q4-0l-Ql39Q THE P O S S I B I L I T I E S  OF U S I N G  S O L I D  WASTES AND SEWAGE SLUDGE ( I N C I N E R A T I O N  COMPOSTING COMPOST( VALUE)  
RESEARCh-NEEDS SLUDGE(SEWAGE1 1 
BRAUN, F a  

EAU A S S A I N  1 6 ( 1 8 5 ) ,  P. 41-43 ( 1 9 6 2 ) .  THE D I S P O S A L  OF DOMESTIC REFUSE AND SEWAGE SLUDGE BY I N C I N E R A T I O N  AND b Y  
COMPOSTING I S  CONSICERED,  AND FACTORS A F F E C T I N G  THE C H O I C E  OF PROCESS ARE DISCUSSED.  THE AUTHOR O U T L I N E S  THE V A L U E  OF 
COMPOST TO S O I L S  ANC THE ADVANTAGES T O  BE G A I N E D  FROM I T S  USE I N  SWISS AGRICULTURE,  BUT STRESSES THE NEED FOR RESEARCH 
REGARDING T H E  BEST USE C F  T H I S  M A T E R I A L ,  AND FOR THE USER TO BE F U L L Y  INFORMED. (WPA)  

Q b - O l - U U  DO A D D I T I V E S  AFFECT WINDROW COMPOSTING OF REFUSE AND SLUDGE ( CULTURE-BACTERIA PATH@GEN 

COMPOST S C I E N C E  6 ( 1 1 ,  P .  11-13 ( S P R I N G  1965) .  E X P E R I M E N T S  WERE CONDUCTED BY RESEARCH GROUP AT G I E S S E N  U N I V E R S I T Y  
F A R K A S D I ,  G. 

I N S T I  TUTE,  WEST GERMANY TO TEST E F F E C T I V E N E S S  OF KNOWN M A T E R I A L S  FOP I N O C U L A T I O N  AND ACCELERATION.  Q U E S T I O N  REGARDING 
P R E P A R A T I O N  S P E E D I N G  UP DECAY I N  COMMERCIAL WINDROW COMPOSTING WAS EXAMINED. M A T E R I A L S  CONSIDERED AS A C C E L E R A T I N G  
AGENTS USED I N  TESTS I N C L U D E D  INOCULANT " E D A F I L "  M I N E R A L  O I L  D E R I V A T I V E  PROTEG OLEO 'I, PREPARPTION,  I' 

ZUSATSE-FRANKFURT ' I ,  P R E P A R A T I O N  1' M U L T I B A C T O  'I AND B.D. STARTER " e  E X P E R I M E N T A L  WINDROWS WERE 1 . 5  M H I G H ,  2.0 M 
WIDE, AND 5.0 M LONG. TWO P A R A L L E L  WINDROWS WERE TREATED W I T H  SAME A D D I T I V E ,  TABULATED DATA ON T E S T  RESULTS.  ( E 1 1  

Q&=Ql=m&11 E X P E P I M E N T S  ON THE COMBINED COMPOSTING OF REFUSE A N 0  SEWAGE SLUDGE ( SLUDGE(SEWAGE) DANC 

S C H W E I Z  Z HYDROL 20,  P .  59-134 ( 1 9 5 8 ) .  AFTER A GENEPAL ACCOUNT OF THE PROBLEMS OF GARBAGE C I S P C S A L  AND 
O P P 3 R T U N I T I E S  FOR THE USE OF COMPOSTED GARBAGE I N  S W I T Z E R L A N D  THE AUTHORS G I V E  A D E T A I L E D  ACCOUNT O F  EXPERIMENTS MADE 
AT T H E  DANO P L A N T  A T  RUESCHLIKON.  M I X T U R E S  OF GARBAGE W I T H  D I F F E R E N T  AMOUNTS ANC TYPES O F  SEWAGE SLUDGE WERE TREATED 
I N  A F E R M E N T A T I C N  GRUM AND D I G E S T E D  I N  HEAPS ON D I F F E R E N T  T Y P E S  OF D R A I N E D  BASE. THE P L A N  OF T H E  E X P E R I M E N T A L  PLANT AND 
THE METHOD OF O P E R A T I O N  OF THE PLANT AND OF CONTROL OF T H E  D I G E S T I O N  HEAPS ARE DESCRIBED AND I L L U S T R A T E D .  R E S U L T S  OF 
E X A M I N A T I O N  OF THE PROCESSES O F  D I G E S T I O N  I N  THE HEAPS AND OF THE CHEMICAL E X A M I N A T I O N  AND P R A C T I C A L  T E S T I N G  OF THE 

THE METHODS OF B U I L C I N G  AND C O N T R O L L I N G  THE HEAPS. AN ACCOUNT I S  G I V E N  OF SEASONAL V A R I A T I O N S  I N  T H E  C O M P O S I T I O N  OF 

BRAUN, R. + ALLENSPACH,  H. 

COMPOSTS ARE GIVEN.  FROM T H E  RESULTS,  CONCLUSIONS ARE DRAWN A S  TO THE B E S T  T Y P E ,  C O N D I T I O N ,  AND Q U A N T I T Y  OF SLUDGE A N 0  

GARBAGE ANC T H E  EFFECT @ F  THESE ON T H E  METHOD OF D I S P O S A L  I S  DISCUSSED.  (WPA)  

Qb=Q1-0148+ TEMPERATUPE C O N D I T I O h S  I N  COMPOSTING BY T H E  BADEN-BADEN PROCESS 
F A P K A S D I ,  G. 

STAEDTEHYGIENE 12 , P. 138-142 (1961 AN I N V E S T I G A T I O N  I S  D E S C R I B E D  OF TEMPERATURE C O N D I T I O N S  AT D I F F E R E N T  PLACES 
I N  A NUMBER OF COMPOST H E A P S  AT BADEN-BADEN. DATA ARE G I V E N  OF T H E  MAXIMUM TEMPERATURES REACHED, THE T I M E  TAKEN TO 
REACH T H E  MAXIMUM, AND T H E  P E R I O D S  FOR WHICH TEMPERATURES W I T H I N  D I F F E R E N T  RANGES WERE M A I N T A I N E D .  T H E  EFFECTS O F  T H E  
C O M P O S I T I O N  OF THE PEFUSE,  THE CONTENT OF MOISTURE, AND T U R N I N G  OVER OF THE HEAP ARE DISCUSSED.  ( U C I  

0 6 - 0 1 - u & u  P O S S I B I L I T I E S  OF C O N T R O L L I N G  THE PROCESS OF COMPOSTING OF REFUSE ( DANO 

STAEDTEHYGIENE 12 ,  F. 142-144 ( 1 9 6 1 ) .  T H E  AUTHOR D E S C R I B E S  I N F O R M A T I O N  O B T A I N E D  I N  THE O P E R A T I O N  OF THE DANO 
BANSE, He J.  

REFUSE COMPOSTING P L A N T  I N  BAD KREUZNACH G I V I N G  DATA ON THE E F F E C T S  AND R E L A T I O N S  OF TEMPERATURE, MOISTURE CONTENT, AND 
OXYGEN SUPPLY. AFTER T H E  F I R S T  PHASE O F  D I G E S T I O N ,  THE M A T E R I A L  I S  D E P O S I T E D  I N  HEAPS WHERE RE-HEATING TAKES PLACE. 
T H E  I M P U R T P h C E  OF THE SHAPE AND I -E IGHT OF T H t  HEAPS FOR S A T I S F A C T O R Y  D I G E S T I O N  I S  DISCUSSED.  ( U C )  

Qbfl=p1&w PROCESSES I N  COMPOSTING 

S T A E D T E H Y G I E N E  12 ,  P. 135-137 (19611 .  APPARATUS HAS BEEN DEVELOPED A T  THE T E C H N I S C H E  HOCHSCHULE STUTTGART T O  STUDY 
R E S P I R A T I O N  PROCESSES D U R I N G  T H E  D I G E S T I O N  OF M A T E R I A L .  GASES EVOLVED ARE PASSED THROUGH A B S O R P T I O N  TUBES WHERE WATER 

BARDTKE, D. 

AND CARBON C I O X I G E  ARE ABSORBED. THE REDUCTION I N  PRESSURE I S  MADE U P  BY A D D I T I O N  OF PURE OXYGEN, THE AMOUNT R E Q U I R E D  



80 
r- 

i 
B E I N G  A MEASURE OF THAT USED UP. EXPERIMENTS ON THE E F F E C T  O F  MOISTURE CONTENT SHOWED T H A T  W I T H  I N C R E A S I N G  M O I S T U R E  
THE MAXIMUM TEMPERATURE REACHED CECREASED, BUT WAS M A I N T A I N E D  FOR A LONGER P E R I O D .  W I T H  A MOISTURE CONTENT OF 61 
PERCENT T H E  MAXIMUM REACHED WAS ABOUT 32 DEGREES C T  WHICH I S  I N S U F F I C I E N T  T O  DESTROY PATHOGENIC ORGANISMS. BOTH T H E  
ABSOLUTE AMCUNTS AN@ T H E  R A T I O  O f  OXYGEN DEMAND AND CARBON D I O X I D E  ARE DEPENDENT ON THE I N I T I A L  MOISTURE CONTENT. 
OTHER E X P E R I M E N T S  SHOW T H E  IMPORTANCE OF MAINTENANCE OF H I G H  TEMPERATURE AND O F  A S U F F I C I E N T  SUPPLY OF OXYGEN, WHICH 
HAS A STRONG EFFECT ON T H E  TEMPERATURE. ( E 1  1 

D4zQl=U8$1 SOUTH A F R I C A N  C O U N C I L  FOR S C I E N T I F I C  AND I N D U S T R I A L  RESEASCH ( COMPOSTING A N A L Y S I S  SLUDGE(SEhAGE1 SALVAGE 
P A T M G E N  1 

N A T I O N A L  I N S T I T U T E  FOR k A T E R  RESEARCH. REPORT O F  THE D I R E C T O R  FOR 1962. C.S.1.R. SPEC. REP. NO. WAT. 27, 94 PP. 
T H I S  REPORT ON THE WORK OF THE N A T I O N A L  I N S T I T U T E  FOR WATER RESEARCH* SOUTH A F R I C A ,  I N C L U D E S  S E C T I O N S  ON THE 
HYDROBIOLOGY, BACTERIOLOGY,  CHEMISTRY,  AND B I O C H E M I S T R Y  OF P O L L U T E D  WATERS, WATER TREATMENT, P H Y S I C A L  OCEANOGRAPHY, 
SEWERAGE AND S A N I T A T I O N ,  U T I L I Z A T I O N  OF M U N I C I P A L  WASTES, AND SURVEYS OF A R I D  ZONES. I N  I N V E S T I G A T I O N S  ON THE 
COMPOSTING OF M U N I C I P P L  GARBAGE, I T  WAS FOUND THAT W H I L E  THE GARBAGE COULD BE COMPOSTED ALONE, THERE WERE ADVANTAGES I N  
THE A D D I T I O N  O F  CRUDE SEWAGE SLUDGE OR N I G H T  S O I L ,  BUT OWING TO T H E I R  H I G H  MOISTURE CONTENT T H E  VOLUME P E R M I S S I B L E  
WOULD BE L I M I T E D  TO 11 GAL/CU-YD CF CRUDE ASH-FREE GARBAGE OF 17 GAL/CU-YD OF SORTED GARBAGE FREE O F  I N E R T  M A T E R I A L S ,  
UNLESS T H E  SLUDGE OF N I G H T  S O I L  I S  P A R T I A L L Y  DEWATERED OR DRY D I G E S T E D  SLUDGE FROM D R Y I N G  BEDS I S  USED. AS REGARDS 
P U B L I C  H E A L T H  ASPECTS, CCMPOSTS AT PRESENT PREPARED I N  SOUTH A F R I C A  ARE R E L A T I V E L Y  SAFE,  AS I N D I C A T E D  BY A 
B A C T E R I O L O G I C A L  AND H E L M I N T H O L O G I C A L  SURVEY OF COMPOSTS AND SEWAGE SLUDGES. W I T H  THE M E C H A N I Z E D  COMPOSTING P L A N T  OF 
T H E  C.S.I.R.0. AT P R E T O R I A ,  THE PRODUCT I S  C O N S I S T E N T L Y  FREE OF A S C A R I S  OVA AND I N O C U L A T I O N  T E S T S  SHOWED THAT T Y P E  1 
V I R U L E N T  P O L I O P Y E L I T I S  V I R U S  I S  COMPLETELY E L I M I N A T E D .  THE COMPOSTS PREPARED FROM GARBAGE W I T H  OR WITHOUT ASH SHOWED 
NO BACTER I O L O G I C A L  L I F F E R E N C E S  AND CHEMICAL D I F F E R E N C E S  WERE I N S I G N I F I C A N T .  

~ 6 - 0 l - G ~ p ~  RESEAPCh WORK ON REFUSE D I S P O S A L  ( I N C I N E R A T I O N  COMPOSTING VALUE(COMP0ST)  RESEARCH-NEEDS 1 
P U B L I C  C L E A N S I N G  5 4 ( 6 ) ,  P. 936 ( 1 9 6 4 ) .  A REPCRT BEFORE T H E  I h T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L  R E L A T E S  

E V A L U A T I O N  OF REFUSE FCR D I S P O S A L  BY I N C I N E R A T I O N  AND COMPOSTING AS WELL AS A N A L Y S I S  AND E V A L U A T I O N  OF THE F I N A L  
PRCDUCT WERE COVERED. 

Q 6 - 0 1 - w  HOUSEHOLD WASTE D I S P O S A L  - I. SOME M I C R O B I O L O G I C A L  ASPECTS OF ORGANIC WASTE b I S P O S A L  W I T H  S P E C I A L  

I N F O R M A T I O N  ON T H E  V A R I O U S  ASPECTS OF REFUSE D I S P O S A L  WHICH I S  CURRENTLY OF GREAT IMPORTANCE.  BOTH A N A L Y S I S  AND 

E M P H A S I S  ON C E L L U L O S E  D I G E S T I O N  ( COMPOSTING 1 
GRAY, W .  0. 

RHODESIAN ENGINEER,  P. 3'3-33 (SEPTEMBER 1959)  D E C O M P O S I T I O N  TRANSFORMS I N S O L U B L E  ORGANIC MATTER TO SOLUBLE FORMS 
R E A D I L Y  A V A I L A B L E  TC A GREAT V A R I E T Y  OF MICROORGANISMS. V I R T U A L L Y  A L L  ORGANIC SUBSTANCES CAN BE DESTROYED BY ONE OR 
MORE MICROORGANISMS I N  T I M E .  CELLULOSE COMPRISES ABOUT 50 PERCENT OF THE DRY WEIGHT O F  P L A N T S  AND I S  T H E  MOST ABUNDANT 
ORGANIC COMPOUND I N  THE WORLD. THEREFORE, D E C O M P O S I T I O N  OF ORGANIC MATTER I S  M A I N L Y  A MATTER OF D E C O M P O S I T I O N  OF 
CFLLULOSE.  L I K E  STARCH, CELLULOSE I S  A H I G H  MOLECULAR POLYSACCHARIDE B U I L T  UP OF GLUCOSE U N I T S .  AS A RESULT OF 
T H E  GREATER R E S I S T A h C E  OF T H E  GLUCOSE C O M B I N A T I O N S  I N  C E L L U L O S E  T O  ENZYME ATTACK,  I T  I S  MORE D I F F I C U L T  T C  BREAK DOWN 
THAN STARCH. SOME F U N G I  D I G E S T  CELLULOSE WELL BUT CELLULASE,  T H E  C E L L U L O S E - D I G E S T I N G  ENZYME, IS NOT N E A R L Y  AS 
WIDE-SPREAC AS AMYLASE, T H E  STARCH-DIGESTING ENZYME. I N  THE COMPOSTING PROCESS C O N D I T I O N S  SHOULD BE ARRANGED TO 
FAVOR THE GROWTH OF C E L L U L C S E - D I G E S T I N G  FUNGI  M I X E D  WASTES DECOMPOSE I N  STAGES, THE MORE R E A D I L Y  DECOMPOSABLE MATTER 
F I R S T .  T H E  F I R S T  STAGE SHOULD BE AEROBIC AND I N V O L V E  T H E R M O P H Y L L I C  B A C T E R I A  T O  DECOMPOSE SUGARS, STARCH, P R O T E I N ,  AND 
H E M I C E L L U L C S E ,  AND T C  K I L L  I N S E C T S ,  WORM EGGS, AND PATHOGENS. AFTER THE F I R S T  STAGE THERE R E M A I N S  LARGELY 
CELLULOSE AND L I G N I h  WHICH FAVOR DEVELOPMENT OF F U N G I  I F  T H E  M O I S T U R E  CONTENT I S  M A I N T A I N E D  A T  ABOUT 60 PERCENT AND 
GOOD A E R A T I O N  I S  PROVIDED.  T H E  TEMPERATURE SHOULD NOT B E  TOO H I G H  BECAUSE AT T H E  MAXIMUM A T T A I N A B L E  TEMPERATURE NO 
FUNGAL GPOWTH CCCURS. ( A U T H l  

U52p1=Q1986 EXPERIMENTS I N  COMPOSTING REFUSE AND SLUDGE ( DANO SLUDGE(SEWAGE)  ) 

SCHWEIZ Z E I T S C H R I F T  FUR HYDROLOGIE 2 0 ,  P. 1 ( 1 9 5 8 ) .  I N V E S T I G A T I O N S  I N D I C A T E  I T  I S  P O S S I B L E  TO ADD TO REFUSE EQUAL 
AMOUNTS OF S E T T L E D  SLUDGE FROM A PRIMARY OR COMPLETE SEWAGE TREATMENT PLANT WHEN U S I N G  T H E  DANO B I O S T A B I L I Z E R  

GRAUN, R e  + ALLENSPACF, H e  

COMPOSTER? PROVIDED T H A T  T H E  SLUDGE MOISTURE CONTENT I S  REDUCED TO 70-75 PERCENT. THESE E X P E R I M E N T S  WERE BASED ON 
U S I N G  SUMMER REFUSE. I T  I S  ASSUMED THAT,  W I T H  T H E  D R I E R  WINTER REFUSE, THE AMOUNT OF SLUDGE ADDED COULD BE FURTHER 
INCREASED.  T @  WHAT EXTENT REFUSE-SLUDGE M I X T U R E S  COULD BE COMPOSTED OTHER THAN I N  I N  THE B I O S T A B I L I Z E R  MUST BE 
D E T E R M I N E D  B Y  A D D I T I O N A L  EXPERIMENTS.  I T  I S  ALSO P O S S I B L E  T O  M I X  U N T H I C K E N E D  D I G E S T E D  SLUDGE I N  B I O S T A B I L I Z E R S ,  BUT I N  
AMOUNTS CONSIDERABLY L E S S  THAN FROM E Q U I V A L E N T  POPULATIONS.  REFUSE-SLUDGE COMPOST C O N T A I N S  T W I C E  AS MUCH ORGANIC 
M A T E R I A L  AND 50 PERCENT MORE A L K A L I - S O L U B L E  HUMUS SUBSTANCES THAN THE USUAL REFUSE COMPOST. T H E  A D D I T I O N  OF SLUDGE 
ALSO IMPROVES THE N U T P I T I O N A L  VALUE OF COMPOST. ( A U T H I  

06 02 PILOT PLANTS 

CazQ.&QQQ82 COMPOST I N G  GETS A TRYOUT ( COMPOSTING C O S T ( O P E R A T 1 N G I  COST(  PRODUCT) 1 

D O M E S T I C  REFUSE. T H E  R A T E D  C A P A C I T Y  OF THE P L A N T  I S  7 0  TONS PER DAY. OPERATING COSTS ARE PLACED A T  3.50 DOLLARS T O  
T H E  AMERICAN C I T Y  8 c ' ( 4 1 ,  P. 99 ( A P R I L  1 9 6 5 ) .  A P I L O T  P L A N T  WAS B U I L T  I N  S A N  FERNANDO, C A L I F O R N I A ,  TO COMPOST 

4 - 5 0  DOLLARS PER T O h  OF REFUSE R E C E I V E D .  T H E  PLANT LAYOUT I S  DESCRIBED,  AS ARE THE OPERATIONS.  THE F I N I S H E D  
COMPOST PRESENTLY I S  S C L D  AT T E N  DOLLARS PER TON. THE P L A N T  I S  OPERATED BY SACS, I N C .  S I X  RAYS ARE REQUIRED TO 
COMPLETE THE TRANSFC'RMPTION FROM A RAW M A T E R I A L  TO A COMPOSTED S O I L  C O N D I T I O N E R .  THE EQUIPMENT USED I S  S U P P L I E D  BY 

REFUSE. ( U C )  
N A T U R I Z E R ,  I N C .  F I K A L  PRODUCT I S  REPORTED TO BE LESS T H A N  20 PERCENT O F  THE VOLUME AND 8 0  PERCENT OF THE I N C O M I N G  

Q4-@7-QQ241 COMPOSTING S T U C I E S  I - COMPOSTING M U N I C I P A L  REFUSE B Y  THE A E R A T I O N  B I N  PROCESS ( O D E S I G N  

PROC OF T H E  1 2 T H  I N D U S T R I A L  WASTE C O N F t  S E R I E S  941 PURDUE U N I V E R S I T Y  ENGRG B U L L ,  (MAY 13-15, 1 9 5 7 ) .  
S T U D I E S  WERE STARTED B Y  THE COMMUNICABLE D I S E A S E  CENTER AT THE PHOENIX F I E L D  S T A T I O N  I N  DECEMBER 1953. THE P L A N  WAS TO 

M A I E R ,  P .  P .  + W I L L I A M S ,  E. R. + M A L L I S C N ,  G. F .  
COMPOSTING 

I N V E S T I G A T E  T H E  P O T E N T I A L S  OF T H E  WINDROW METHOD OF COMPOSTING AND TO PROCEED W I T H  SUCH M O D I F I C A T I O N S  AS WERE I N D I C A T E D  
B Y  THE STUDIES.  E F F O R T S  T O  PROVIDE S U F F I C I E N T  OXYGEN FOR B A C T E R I O L O G I C A L  A C T I V I T Y  L E D  TO PLACEMENT OF GROUND 
REFUSE I N  WINDROkS ON E L E V A T E D  HARDWARE CLOTH RACKS SO T H A T  A I R  CCULD PERMEATE FROM BELOW T H E  M A T E R I A L  AND CREATE A 
NATURAL DRAFT UPWAKG. TEMPERATURE AND OXYGEN D E T E R M I N A T I O N S  PROVED THAT T H I S  METHOD WAS COMPLETELY SUCCESSFUL AND THAT 
T H E R M O P H I L I C  A E R O B I C  C C N D I T I C N S  hERE M A I N T A I N E D  I N  A L L  PARTS OF T H E  COMPOSTING MASS EXCEPT THE OUTER 2 I N C H E S  AT THE 
SURFACE. THE P I L O T  P L A N T  NEEDED MUCH HAND LABOR, AND THEREFORE NO R E L I A B L E  COST DATA COULD BE G I V E N .  S I N C E  T H E  
PROCESS NEEDED FURTHEP STUDY, A CEMONSTRATION PLANT ( C A P A C I T Y  70 TONS PER WEEK) WAS D E S I G N E D  FOR COPPOSTING REFUSE FRCM 
CHANDLER, ARIZONA,  SO T H A T  FURTHER R E F I N E M E N T S  ON T H E  PROCESS COULD B E  MADE AND R E L I A B L E  COST DATA BE GATHERED. THE 
PLANT WAS ABLE TO INCORPORATE SEWAGE SLUDGE FROM THE C I T Y  I N T O  THE REFUSE FOR COMPOSTING, AND I N  T H E  F I R S T  FEW WEEKS OF 
U P E R A T I @ N  RESULTS WERE S A T I S F A C T C R Y .  FURTHER TESTS AND E X P E R I M E N T S  ARE PLANNED AT T d E  P L A N T  TO STUDY E F F E C T S  OF 
D I F F E R E N T  FACTORS ON F I N A L  COMPOST. ( U C )  

ah=4,k!Xl&p S A N  FERNANDO PLANT USES "TOTAL SYSTEM CONCEPT" ( COMPOSTING C O S T ( C A P 1 T A L )  

COMPOST S C I E N C E  3 ( 3 ) 9  P. 5-8 (AUTUMN 1962) .  A P P L I C A T I O N  OF N A T U R I Z E R  PROCESS I N  P I L O T  PLANT OPERATED BY GENERAL 
GOLUEKE, C. G. 

CONVERSIONS SYSTEM CORF. AT SAN-FRANCISCO, C A L I F O R N I A ,  TO E V A L U A T E  USE OF SALVAGE AND GENERAL CONVERSION SYSTEMS I N  
REFUSE D I S P O S A L .  PERFORMANCE O F  PLANT. FLOW D I A G R A M  OF COMPOSTING PHASE. ( E I )  
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@=Q2=QB255 COCPOSTING S T U D I E S  I 1  - PROGRESS REPORT ON HIGH-RATE COMPOSTING S T U D I E S  

PROC O F  T H E  1 2 T t  I N U U S T R I A L  WASTE CONF, S E R I E S  949 PURDUE U N I V E R S I T Y  ENGRG B U L L ,  P. 590-595 (MAY 13-15, 1957) .  

THAT T H E  B E S T  D E C O M P C S I T I O N  MAY OCCUR A T  TEMPERATURES L E S S  THAN THOSE A T T A I N E D  I F :  NONCOOLEO U N I T S .  A TEMPERATURE OF 

WILEY,  J. S. 

R E S U L T S  FR@M RUNS MADE B Y  C O O L I N G  COMPOSTING MATTER D U R I N G  T H E  T H E R M O P H I L I C  P O R T I O N  OF THE D E C O M P O S I T I O N  C Y C L E  I N D I C A T E  

ABOUT 145 CEGPEES F R E S U L T E D  I N  BETTER DECOMPOSITION THAN WAS A T T A I N E D  I N  NONCOOLED U N I T S  I N  WHICH THE MAXIMUM 
TEMPERATURE WAS 152 TC 162 DEGREES F. HEAT PRODUCTION I N  A LPBORATORY BATCH O F  REFUSE COMPOSTING FOR 8 TO 10  D A Y S  
AMOUNTS T O  3000 BTU PER L B  OF V O L A T I L E  S O L I D S .  I T  I S  U N D E S I R A B L E  TO HEAT T H E  M A T E R I A L  TO BE COMPOSTED TO T H E  
T H E R M O P H I L I C  L E V E L  I N  OFDER T O  SPEED UP I N I T I A L  DECOMPOSITION.  MR. W I L E Y  REPORTED I N  1955 THAT BETTER 
D E C O M P O S I T I O N  M I G H T  BE A T T A I N E D  BY PREVENTING THE MAXIMUM TEMPER,ATURE FROM R E A C H I N G  THE H I G H  VALUES (150  DEGREES TO 168  

COMPOST D U R I N G  THE T H E R M O P H I L I C  P O R T I O N  OF T H E  COMPOSTING PROCESS. R E S U L T S  I N D I C A T E  T H A T  B E S T  D E C O M P O S I T I O N  MAY OCCUR 
AT TEMPERATURES SOMEWHAT L E S S  THAN THOSE U S U A L L Y  A T T A I N E D  I N  UNCOOLED U N I T S .  I T  APPEARS THAT A M U C h  BETTER 

W I T H  THE MAXIMUM TFbIPERATURE KEPT AT 145 DEGREES F WERE SOMEWHAT BETTER THAN THOSE BASED ON A OECOMPOSITION A T T A I N E D  I N  
NONCOOLED U N I T S  AT MAXIMUM TEMPERATURES OF ABOUT 153  DEGREES TO 162  DEGREES F. C O O L I N G  BELOW 120  DEGREES F DOES NOT 

DEGREES F )  W H I C t  NORMALLY OCCUR I N  I N S U L A T E D  UNITS.  A FEW RUNS WERE MADE I N  WHICH A WATER JACKET WAS USED T O  COOL 

D E C O M P O S I T I O N  RESULTS I F  T H E  TEMPERATURE I S  K E P T  AT A MAXIMUM OF ABOUT 130 DEGREES TO 140 DEGREES F. RESULTS O B T A I N E D  

APPEAR T O  BE D E S I P A B L E .  T H E  A R T I C L E  DEALS W I T H  HEAT PRODUCTION FROM COMPOSTING AND I T S  P O S S I B L E  USE,  AND G I V E S  
T A B L E S  AND F I G U R E S  FOP I N F O R M A T I O N .  H E A T  PRODUCTION I N  A LPBOPATORY BATCH COMPOSTING OF REFUSE FOR E I G H T  DAYS AMOUNTED 

P R E H E A T I N G  ON THE COMPOSTING PROCESS. TWO U N I T S  WERE F I L L E D  W I T H  REFUSE, ONE WAS HEATED TO 128  DEGREES TC 132 DEGREES 
F THROUGHOUT AN E I G H T - D A Y  RUN. D E C O M P O S I T I O N  I N  THE HEATED DRUM WAS ONLY 1 / 9  T H A T  I N  T H E  CONTROL DRUM A S  JUDGED B Y  GO2 
PRODUCTION, AND ONLY 1 / 4  T H A T  OF THE CONTROL DRUM A S  JUDGED B Y  D E S T R U C T I O N  OF V O L A T I L E  S O L I D S .  THESE RESULTS I N D I C A T E  
T H A T  M A T E R I A L  TC BE COMPOSTED SHCULD NOT BE PREHEATED TO T H E  T H E R M O P H I L I C  L E V E L  I N  ORDER TO SPEED UP DECOMPOSITION.  
( U C I  

T O  ROUGHLY 3000 BTU PER L B  O F  V D L A T I L E  S O L I D S  L O S T  OR DECOMPOSED. A STUDY WAS MADE T O  D E T E R M I N E  T H E  EFFECT OF 

04=Q.7-C0773 HOME COMPOSTING U N I T S  ( T H E R M O P H I L I C  I 

COMPOST S C I E N C E  3 ( 4 ) ,  P. 5-6 ( W I N T E R  19631. FEATURES O F  SMALL-SCALE P I L O T  P L A N T  DEVELOPED BY AUTHCR FOR USE I N  

S M A L L E S T  S I Z E  O F  EQUIPMENT THAT CAN B E  USED FOR T H E R M O P H I L I C  COMPOSTING PROCESS. EXPERIMENTS SHOWED T t A T  I T  WAS 
P O S S I B L E  TO OPERATE SUCH U N I T  CONTINUOUSLY AT TEMPERATURES BETWEEN 127 PND 158 F .  ( E 1 1  

EM23Q9614 P O S S I B I L I T I E S  OF COMPOSTING M U N I C I P A L  REFUSE ( C O M P O S T ( C O N 0 I T I O N )  F E R T I L I Z E R - V A L U E  COST(OPERAT1NG) 1 

SCI-ULZE, K .  L. 

COMPOSTING E X P E R I M E N T S  A T  M I C H I G A N  STATE U N I V E R S I T Y -  T Y P E  OF U N I T  USED WAS 55 GAL I N S U L A T E D  S T E E L  DRUM, I.E., CLOSE TO 

MCGAUHEY, P. H e  + GCLUEKE, C. G. 
P U B L I C  WORKS, (OCTOBEF l a 5 3 1  A F U L L  REPORT I S  G I V E N  OF THE COMPOSTING PROCESS. THE BERKELEY P I L O T  P L A N T  WAS USED 
TO E S T A B L I S H  T H E  P R I N C I P A L  ECONOMIC AND DESIGN FACTORS I N V O L V E D  I N  COMPOSTING WASTE M A T E R I A L S  E I T H E R  ALONE OR W I T H  
D I G E S T E D  SEWAGE SLUDGE OR CANNERY WASTES. T Y P I C A L  COMPOSTING CYCLES ARE PRESENTEO AND THE VALUE OF COMPCST AS 
F E R T I L I Z E R  AND A S S O C I A T E D  PRODUCTION COSTS ARE DISCUSSED.  

Q.6-07-QQn2 MODEL PLANT TO CEMONSTRATE COMPOST I N G  
P U B L I C  WORKS 9 9 ( 8 1 ,  P. 64-66 (AUGUST 1968) .  A MODEL COMPOST1 NG DEMONST R A T I O N  PLANT, D E S I G N E D  T O  E V A L U A T E  THE 
F E A S I B I L I T Y  FOP USE BY C I T I E S  FOR REFUSE D I S P O S A L ,  WAS RECENTLY D E D I C A T E D  I N  JOHNSON C I T Y ,  TENN. T H E  PLANT I S  A J O I N T  

TENNESSEE V A L L E Y  A U T H O R I T Y  AND JOHNSON C I T Y .  I T  P R O V I D E S  FOR DEMCNSTRATION OF AN I N T E G R A T E D  M U N I C I P A L  WASTE D I S P O S A L  

SLUDGE I N T O  A USEFUL CCMPOST I N  7 TO B WEEKS. COMPCST, PRODUCED BY T H E  P A R T I A L  DECOMPOSITION OF ORGANIC MATTER, I S  A 

CENTER THRCUGH I T S  S Q L I D  WASTES PROGRAM, IS F I N A N C I N G  CONSTRUCTION AND O P E R A T I O N  OF THE JOHNSON C I T Y  PLANT AND P R O V I D E S  

P R O J E C T  OF THE S O L I D  N A S T E S  PROGPAM OF THE P U B L I C  H E A L T H  S E R V I C E ' S  N A T I O N A L  CENTER FOR URBAN AND I N D U S T R I A L  HEALTH,  THE 

F A C I L I T Y  W I T H  T H E  C A P A C I T Y  OF PROCESSING D A I L Y  UP T O  70 TONS OF R E S I D E N T I A L  AND COMMERCIAL REFUSE CCMBINED W I T H  SEWAGE 

S O I L  C O N D I T I O N E R  W I T H  C H A R A C T E R I S T I C S  SOMEWHAT S I M I L A R  TO THOSE OF PEAT MOSS. T H E  P U B L I C  H E A L T H  S E R V I C E ' S  N A T I O N A L  

T E C H N I C A L  D I R E C T I O N  AND PROCESS CONTROL. C A P I T A L  COST OF B R I N G I N G  THE PLANT T O  OPERATIONAL STATUS I S  APPROXIMATELY 
$900,00C. RESEARCH ANC I N V E S T I G A T I O N S  T O  D A T E  COST ABOUT $400,000. A T  THE JOHNSON C I T Y  DEMONSTRATION PLANT,  T H E  
REFUSE COLLECTED FRCM I T S  34,OC)C R E S I D E N T S  I S  D E L I V E R E D  TO THE PLANT CONVEYORS A T  THE R A T E  OF ABOUT 60 TENS A DAY. 
NONCOMPOSTABLE M A T E R I A L S ,  WHICH AVERAGE ABOUT 25 PERCENT BY WEIGHT, ARE SORTED OUT AND D I S P O S E D  O F  I N  T H E  C I T Y  
L A N D F I L L .  COMPOSTABLES ARE GROUND, M I X E D  W I T H  SEWAGE SLUDGE, AND THE M I X T U R E  SET OUT TO COMPOST I N  LCNG WINDROWS 5 F T  
H I G H  ON A F I V E - A C R E  F I E L D .  PPOCESSING I N  THE F I E L D  TAKES 5 OR 6 WEEKS, AND D U R I N G  T H I S  T I M E  T H E  M I X T U R E  I S  TURNED 8 TO 
12 T I M E S  AND M O I S T U F E  I S  K E P T  A T  BETWEEN 45 A N 0  60 PERCENT. AFTER THE D E C O M P O S I T I O N  PROCESS, T H E  COMPOST I S  CURED FOR 
APPROXIMATELY ThO WEEKS I N  AN OPEN SHED. I T  I S  T H E N  REGROUND AND SCREENED FOR D I S T R I B U T I O N .  D A I L Y  CCMFOST PRODUCTION 
I S  EXPECTED TO EXCEED 25 TONS. 

Q6-07-QQ119 REFUSE-SLUCGE COMPOSTING I N  WINDROWS AND B I N S  

PROC AM SOC C I V I L  ENGRG J S A N I T  ENGRG D I V ,  P .  87.  SUCCESSFUL COMPOSTING WAS A C H I E V E D  AT CHANDLER, ARIZONA,  I N  2 

WERE TURNED AN AVERAGE OF 5.1 T I M E S  BY R E G R I N D I N G  AND WERE COMPOSTED FOR A MEAN OF 34.4 DAYS. THE 2 METHODS PRODUCED 
VERY S I M I L A R  RESULTS W I T H  AN AVERAGE DECOMPOSITION OF 38.8 PERCENT OF THE V O L A T I L E  SOLIOS.  T H E  RAW REFUSE WAS OF POOR 
Q U A L I T Y  AND THE SLUDGE H A D  A H I G H  WATEP CONTENT. P A S T E U R I Z I N G  TEMPERATURES WERE M A I N T A I N E D  FOR DAYS, AND THERE WERE 
L I T T L E  ODOR OR F L Y  PROBLEMS. T H E  WINDROW METHOD APPEARS TO BE P R A C T I C A L  FOR PLANT-SCALE U S E  AND SHCULD ADEQUATELY 
DECOMPOSE REFUSE OR FEFUSE-SLUDGE MIXTURES I N  A T O T A L  T I M E  OF ABOUT 5 WEEKS WITH 5 VIGOROUS TURNINGS D U R I N G  THE F I R S T  
THREE WEEKS. ( E 1 1  

Q6-97-Gp835 CONCEPT PND D E S I G N  O F  3-WAY COMPOSTING PROJECT 

COMPOST S C I E N C E  7 ( 2 ) ,  P. 11-14 (AUTUMN 19661. COORDINATED RESEARCH A C T I V I T I E S  OF U.S. P U B L I C  H E A L T H  S E R V I C E  AND 
T V A  CONCERNING MEPNS O F  CONVERTING COMPOSTS I N T O  FORMS S U I T A B L E  FOR LPRGE-SCALE D I S P O S A L  AND *TO D E T E R M I N E  AGRONOMIC 
VALUES OF SUCH PRODUCTS. D E S I G N  OF COMPOSTING PLANT UNDER CONSTRUCTION AT JOHNSON C I T Y ,  TENN. ADJACENT TO I T S  SEWAGE 
TREATMENT PLANT. P L A N T  WILL BE OF WINDROW TYPE CAPABLE OF T R E A T I N G  A L L  M I X E D  REFUSE AND RAW SEWAGE SLUDGE FROM C I T Y  O F  

W I L E Y ,  J. S. + S P I L L A N E ,  J. T. 

RUNS I N V O L V I N G  4 WIfVCROkS AND 25 A E R A T I O N  B I N S  OF GROUND REFUSE AND REfUSE-SLUDGE MIXTURES.  THE COMPOSTING M A T E R I A L S  

WILEY,  J. S. + GAPTRELL,  F. E. + S M I T H ,  H. G. 

32,000 FOPULATICN.  ( E l )  

W=QZ=QQ881 H I G H  RATE COMPOSTING 

C O N S U L T I N G  ENGR 4(8) T P. 49-53 (AUGUST 1 9 5 4 ) .  D E S C R I P T I O N  OF PLANT ON M I C H I G A N  S T A T E  CAMPUS- GARBAGE I S  GROUND 
AND T A K E N  BY BUCKET CONVEYOR TO THE TOP O f  A D I G E S T E R  H A V I N G  E I G H T  LEVELS.  A SLOWLY R E V O L V I N G  SHAFT TURNS PLOWS 
MOUNTED ON THE CRCSSARM OF EACH O F  T H E  E I G H T  DECKS. THE R O T A T I N G  PLOWS AERATE A N 0  M I X  THE REFUSE AND GRADUALLY PUSH I T  
TO AN O P E N I N G  I N  THE DECK THROUGH WHICH I T  DROPS T O  T H E  NEXT DECK. R E T E N T I O N  P E R I O D  I N  THE COMPOSTER V A R I E S  FROM TWO TO 

SNELL,  J. R. 

FOUR DAYS. BASED ON A 3-1/2 CPY CETENTION P E R I O D ,  THE D I G E S T E R ' S  C A P A C I T Y  I S  4500 LBS/OAY. ( U C )  

w k Q l l h 4  REFUSE S E P A R A T I O N  AND COMPOSTING I N  EDINBURGH ( DANO ECONOMICS M A R K E T I N G  1 
SCCTT T J. 

COMPOST SCIENCE 2 ( 3 )  P. 7-12 (AUTUMN 1961) .  THREE INCINERATORS,  B U I L T  I N  1893, 1938 AND 1939, kERE USED TO T R E A T  
T H E  REFUSE OF EDINBUPGH, T H E  TWO L A T T E R  I N C L U D I N G  S E P A R A T I O N  AN0 SALVAGE PLANTS.  I N  1953 A FOURTH PLANT WAS NEEDED, 
AND C O N S I D E R I N G  COSTS, C I R  P O L L U T I O N ,  AGRICULTURAL NEEDS, AND SUBSEQUENT SLUDGE TREATMENT, THE C I T Y  D E C I D E D  ON 
COMPOSTING. A ZO-TON/DAY P I L O T  P L A N T ,  COMPLETED I N  J U L Y  1955,  EMPLOYED THE DANO B I O S T A B I L I Z E R  SYSTEM. THE H I G H  DUST 
AND C I N D E R  CONTENT FROM ASHES N E C E S S I T A T E D  PSE-SCREENING SO THAT THE T A I L I N G S  WERE COMPOSTED FOR 5 CPYS AND THEN 
FURTHEP SCREENED T@ REMOVE UNDECOMPOSABLE M A T E R I A L .  TWO PERCENT AMMONIACAL L I Q U O R  ( 8 0  GAL./  TON) WAS USED, A S  SLUDGE 
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AAS NOT A V A I L A B L E .  A MARKET R E A D I L Y  DEVELOPED FOR COMPOST. CONTRACTS WERE THEN L E T  FOR A 140 T / D A Y  D A N 0  P L A N T  TO 
REPLACE T H E  DEFUNCT I N C I N E R A T O R .  T H E  FORMER HAS PRE-SCREENING, SALVAGE, 2 B I O S T A B I L I Z E R S  AND F I N A L  SCREENING.  T H E  
L A T T E P  USES THE E X I S T I N G  S E P A R A T I O N  PLANT. T H E  PLANT MET T H E  RATED C A P A C I T Y  AND SHOWS A S A V I N G S  OVER S E P A R A T I O h  AND 
I N C I N E R A T I O N .  BASED ON A NEW I N C I N E R A T O R  P L A N T  D E S I G N ,  THE S A V I N G S  WOULD BE GREATER. ONLY 42 TO 47  PERCENT OF 
EDINBURGH REFUSE REMAINS FOR COMPOSTING AFTER S E P A R A T I O N  OF DUST, CINDERS,  STONES, G L A S S  AND METALS.  AFTER COMPOSTING, 
2 2  PERCENT OF I N I T I A L  WEIGHT IS REJECTED AND 24.7 PERCENT REMAINS.  I N C I N E R A T I O N  I S  S I M I L A R  AS 2 1 . 1  PERCENT C L I N K E R S  
REMAIN. PATHOGENS ARE B E L I E V E D  E N T I R E L Y  DESTROYED EVEN THOUGH THE TEMPERATURES ARE ONLY 110-130 DEGREES F. GLASS, 
E S T I M A T E D  AT 6.7 PERCENT, IS BEST SORTED OUT I N I T I A L L Y  AND THEN SCREENED OUT A F T E R  COMPOSTING W I T H  V I B R A T I N G  SCREENS 
I N S T E A D  OF ROTARY SCREENS. THE AUTHOR, S A T I S F I E D  W I T H  THE COMPOSTING PROCESS AS A 'I SOUND, P R A C T I C A B L E  D I S P O S A L  PLANT,  
'I STATES THAT 'I T H E  I D E A L  ARRANGEMENT SHOULD COMBINE DOMESTIC WASTES AND SEWAGE. ANY A U T H O R I T Y  F A C E D  W I T H  A REFUSE 
D I S P O S A L  OR SLUDGE D I S P O S A L  PROBLEM SHOULD, AT LEAST,  I N V E S T I G A T E  THE P O S S I B I L I T I E S  OF COMPOSTING. 'I ( P H E A I  

2 5 - 0 2 - 0 1 1 7 1  PHS GRANTS $ 2 5 0 , 0 0 0  FOR F L O R I D A  COMPOST STUDY 
COMPOST S C I E N C E  7 ( 2 1 ,  P. 2 5  (AUTUMN 1 9 6 6 1 .  A 130 T P D  COMPOST PLANT C O S T I N G  $ 2 5 0 , 0 0 0  WILL BE B U I L T  I N  G A I N E S V I L L E ,  
F L O R I D A ,  AS DEMONSTRATION P L A N T  TO COMPOST GARBAGE, SEWAGE S O L I D S ,  AND OTHER S O L I D  WASTE. 

Q!i=C!kQL= COCPERATION FOR CCMPOSTING ( C O S T ( C A P 1 T A L  CDST(OPERAT1NG) 
AM SQC C I V I L  ENGRG S A N I T  ENGRG D I V ,  NEWSLETTER, P. 6 ( J U L Y  1 9 6 6 ) .  T H E  TENNESSEE V A L L E Y  AUTHORITY,  JOHNSON C I T Y ,  
TENNESSEE, AND T H E  P U B L I C  H E A L T H  S E R V I C E  WILL UNDERTAKE A F U L L - S C A L E  COMPOSTING STUDY OF M U N I C I P A L  REFUSE AND RAW 
SEWAGE SLUDGE. THE TVA W I L L  DESIGN,  CONSTRUCT, AND OPERATE A COMPOSTING P L A N T  A T  JOHNSON C I T Y ,  D I S P O S I N G  OF T H A T  

PRODUCT, I N  T H E  FORM O F  S O I L  C O N D I T I O N E R S  AND F E R T I L I Z E R S ,  TO O F F S E T  D I S P O S A L  COSTS. THE I N V E S T I G A T O R S  ALSO W I S H  T O  

H E A L T H  HAZARDS. T H E  P L A N T  W I L L  COST $ 7 5 0 , 0 0 0  TO CONSTRUCT AND ABOUT $ 1 0 0 , 0 0 0  ANNUALLY TO OPERATE. AS A PART O F  T H E  
PROCESS, METALS AND GLASS W I L L  B E  REMOVED, AND T H E  R E M A I N I N G  REFUSE WILL BE GROUND WITH SEWAGE SLUDGE. THE WASTES W I L L  

C I T Y ' S  WASTES OF ABCUT 6 F  TONS D A I L Y .  ONE OF THE A I M S  OF THE PROJECT I S  TO F I N D  AN ECONOMIC U S E  FOR T H E  F I N I S H E D  

D E T E R M I N E  WHETHER OP NOT COMPOSTING I S  A SAFE MEANS O F  D I S P O S I N G  O F  REFUSE AND RAW SEWAGE SLUDGE WITHOUT C R E A T I N G  

BE STACKED I N  LONG ROWS TO F A C I L I T A T E  DECOMPOSITION.  T E S T S  WILL B E  MADE ON T H E  USE OF COMPOST ON "POOR S O I L " ,  AND 
S T U D I E S  W I L L  B E  MADE TO D E T E R M I N E  I T S  A G R I C U L T U R A L  VALUE. ( U C )  

QbSQZ=Ql&&Q P I  LOT-PLANT GARBAGE COMPOSTER ( COST(OPERAT1NG) C O M P O S I T I O N  P R O P E R T I E S ( C O M P 0 S T )  SLUDGE( SEWAGE) 1 
QUARTLY, E. V. 

THE A M E R I C A N  C I T Y  7 1 ( 1 0 ) ,  P. 109 (OCTOBER 1 9 5 6 ) .  A D E T A I L E D  REPORT OF I N V E S T I G A T I O N S  B Y  THE C I T Y  CF S A N  DIEGO,  
C A L I F O R N I A  W I T H  THE CONCLUSION T H A T  THE PROCESS I S  P R O M I S I N G  BUT S T I L L  ECONDMICALLY P R O B L E M A T I C .  I N C L U D E D  ARE DATA ON 
MOISTURE CONTENT O F  R E F U S E  AND COMPOST, C H E M I C A L  A N A L Y S I S  ( IUPKI , COST OF PRODUCTICN,  AND RECOMMENDATIONS FOR FURTHER 
STUDY. ( P H S )  

-2zU522 A F I E L D  STUDY ON THE D I S P O S A L  OF GARBAGE AND N I G H T  S O I L  BY COMPOSTING ( PATHOGEN I 
WANG, Y e  

S C I E N C E  AND TECHNOL, C H I N A  1, P. 8 0 - 8 2  ( 1 9 4 8 ) .  P I -SHAN,  SZECHUAN, WAS USED FOR AN 8-MONTH EXPT.  I N  h H I C H  18 TONS 
O F  N I G H T - S O I L  WAS COMPOSTED W I T H  AN EQUAL WEIGHT OF GARBAGE (HOUSE WASTE) PRODUCING 20 TONS OF MANURE. THE COMPOST 
B R I C K S  C O N T A I N E D  AN AVERAGE O F  0.91 PERCENT N ( K J E L D A H L ) ,  1.03 PERCENT P c  AND 2 2 . 1 5  PERCENT V O L A T I L E  MATTER (DRY 
B A S I S ) .  THE TEMPERATURE DEVELOPED (ABOVE 60 DEGREES) WAS S U F F I C I E N T  TO DESTROY D I S E A S E  GERMS AND F L Y  LARVAE.  ( C A I  

L6=!22mQ,LS&Q C A P I T A L I Z I N G  O Y  M U N I C I P A L  WASTES B Y  COMPOSTING ( C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  ECONOMICS SALVAGE 1 
STOVOROFF, P .  P. 

PAPER PRESENTED A T  THE ANNUAL M E E T I N G  OF AM SOC O F  ENGRS, NEW YORK, (OCTOBER 20, 1 9 5 3 1 .  I N  OAKLAND, C A L I F O R N I A ,  AN 
E X P E R I M E N T A L  COMPOSTING PLANT WAS CONSTRUCTED I N  WHICH THE OPEN WINDROW COMPOSTING METHOD WAS USED. T H E  VALUES T H A T  
FOLLOW ARE FOR OAKLAND ONLY, THEY ARE NOT AN AVERAGE. A PLANT W I T H  A C A P A C I T Y  O F  H A N D L I N G  2 6 5  TONS OF REFUSE 8 HOURS 
PER DAY, 5 DAYS PER WEEK WILL PRODUCE 1 2 5  TONS OF COMPOST AND 8 0  TONS @F MARKETABLE SCRAP M A T E R I A L S  PER DAY. T H E  
C A P I T A L  I N V E S T M E N T  W@ULD BE 6 7 1 5 , 0 0 0 .  THE FORECASTED YEARLY P R O F I T ,  $ 2 3 5 , 0 0 0 .  LABOR COSTS PER TON WOULD BE $2.45 .  
OTHER COSTS PER TON WOULD B E  60.45 .  COMPOSTING H A S  NOT WORKED BEFORE IN- T H E U N J T E D - S T A T E S  BECAUSE OF THE LACK OF 
S C I E N T I F I C  KNOW-HOW AND POOR T I M I N G .  ( U C )  

Q k Q Z m Q . 2 1 4 1  COMPOSTIlvG G P E R A T I O N S  I N  LOS ANGELES COUNTY 

COMPOST SCIENCE 1 ( 4 ) ,  P. 5 - 8  ( W I N T E R  1 9 6 1 ) .  A D E S C R I P T I O N  I S  G I V E N  O F  A P I L O T  P L A N T  WHERE THE S A N I T A T I O N  D I S T R I C T  
OF COS ANGELES COUNTY HCPES TO PRODUCE A S A L E A B L E  COMPOST BY U T I L I Z I N G  THE SLUDGE FROM 270 M I L L I O N  GAL/DAY OF SEWAGE 

COMFTON, C. R. + BOWERMAN, F. R .  

AND 3yOCO TONS CF REFUSE T O  PRODUCE ABOUT 5,000 TONS D A I L Y  OF COMPOST. 

06 03 FULL-SCALE OPERATIONS 

-3zlBQ2B ELM1R.A TO T K Y  COMPOSTING ( C O S T ( C A P 1 T A L )  COST(SUBS1DY 1 1 
SANF@RD, C. F. 

THE A M E R I C A N  C I T Y  8 C ( 7 ) ,  P. 93 ( J U L Y  1 9 6 5 ) .  E L M I R A ,  NEW YORK, FACED W I T H  A WASTE D I S P O S A L  PROBLEM THAT COULD NOT 
BE HANDLED BY ANY OTHER MEANS, TURNED TO COMPOSTING I N  JULY 1964. NORCO OF ATLANTA,  GEORGIA, CONTRACTED TO B U I L D ,  
F I N A N C E ,  AND OPERATE T H E  PLANT.  UNDER A 2CL-YEAR AGREEMENT, T H E  C I T Y  W I L L  P A Y  4 . 3 5  D O L L A R S  PER TON CF REFUSE. T H E  COST 
OF THE P L A N T  W I L L  B E  650,000 DOLLARS. FROM 20,000 TO 40,090 TONS O F  REFUSE WILL B E  COMPOSTED EACH YEAR. ( U C )  

f&-03-0QCP4 THREE COMPOSTING PLANTS AND AN I N C I N E R A T O R  

AND AN I N C I N E K A T C R .  E A C H  IS DESIGNED TO HANDLE 30F TONS OF RAW REFUSE PER DAY. HOUSTON WILL PAY 3 . 5 0  DGLLARS PER TON 

CONTRACTORS R E S P O N S I B I L I T Y .  C I T Y  CAN CLOSE ANY PLANT T H A T  I S  A N U I S A N C E .  

0 6 4 3 - 0 0 1 U  NO COVER M A T E R I A L  NEEDED FOR CONVERTED REFUSE ( R E D U C T I O N ( V C L U M E )  S A N I T A R Y - L A N D F I L L  1 
THE AMERICAN C I T Y  8 1 ,  P. 1 8  (FEBRUARY 1 9 6 6 ) .  T H E  B U L L I N G D O N  RURAL D I S T R I C T  COUNCIL A T  WHEATLEY, OXFORDSHIRE , 
ENGLAND, RECENTLY I N S T A L L E D  A REFUSE CONVERSION P L A N T  WHICH SEPARATES REFUSE I N T C  A P E A T - L I K E  PRODUCT AND R E J E C T S  
M A T E R I A L  SUCH AS T I N  CANS, RAGS, P L A S T I C S ,  AND RUBBLE. THE PRODUCT I S  USED TO COVER R E J E C T S  A T  THE L A N D F I L L .  I T  HAS A 
D E N S I T Y  OF A P P R O X I M A T E L Y  2 - 1 / 2  CU-YD/TON WHEN DISCHARGED FROM T H E  PLANT. B A C T E R I A L  A C T I V I T Y  A T  THE F I L L  REDUCES THE 

THE AMERICAN C I T Y  8 1 ( 1 ) ,  P. 20 (JANUARY 1 9 6 6 ) .  HOUSTON, TEXAS, HAS S I G N E D  CONTRACTS FOR THREE COMPOSTING P L A N T S  

FOR D I S P O S A L .  T H E  C I T Y  S U P P L I E D  T H E  P L A N T  S I T E S  BUT W I L L  NOT I N C U R  OTHER C A P I T A L  COSTS. S E L L I N G  PRODUCT W I L L  B E  

VOLUME BY ABOUT 20 PERCENT.  SETTLEMENT TAKES P L A C E  EVENLY.  T H E  P L A N T  C O N S I S T S  OF A 2 0 - F T  LONG BY 8-FT D I A M E T E R  
DRUM WHICH ROTATES AT 11.5  RPM. WATER I S  ADDED T O  T H E  REFUSE U N T I L  I T  A C Q U I R E S  A MOISTURE CONTENT CF 40 PERCENT. W I T H  
T H E  M O I S T U R E  CONTENT A T  T H I S  L E V E L ,  I T  I S  E A S Y  TO BREAKUP T H E  F I B R O U S  M A T E R I A L  B Y  THE T U M B L I N G  ACTION.  AFTER 4 5  
M I N U T E S  O F  T U M B L I N G ,  T H E  BROKEN UP M A T E R I A L  I S  SCREENED AND SEPAPATED. THE DRUM HAS A R A T I N G  O F  5 0  TO 6 0  TONS O F  REFUSE 
PEP DAY, AND I S  OPEFATED BY TWO MEN. ( U C )  

P 4 ~ 9 z Q E l f i  COMPOSTING - I T S  ROLE I N  EUROPEAN REFUSE D I S P O S A L  ( C C S T ( O P E R A T 1 N G )  COMPOSITIGN(COMP0ST I N C I N E R A T O R  

T H E  AMERICAN C I T Y  79(10,11), P. 1 0 2 - 1 0 5  (OCTOBER 1 9 6 4 1 ,  P. 8 5 - 8 7  (NOVEMBER 1 9 6 4 1 .  REVIEW OF DEVELOPMENTS ON 

I N  U N I T E D  STATES ARE A L S O  DISCUSSED.  CESIGN FEATURES OF I N C I N E R A T O R  PLANTS I N  P A R I S ,  V I E N N A ,  ROTTERDAM AND 
FRANKFURT. I T  WAS N O T E D  T H A T  COMPOSTING MAY SERVE TWO O B J E C T I V E S  - ( 1 )  TO REMOVE C I T Y  REFUSE AND ( 2 )  TO 
MANUFACTURE A S O I L  C C N D I T I C N E R  OR A F E R T I L I Z E R  BASE. T H E  PROBLEM OF COMPOST OVER-SUPPLY AND THE CONCEPT CF CONTROLLED 

S P I T Z E P ,  E. F. 

COMPOSTING OF REFUSE I N  V A R I O U S  C I T I E S  O F  EUROPEAN COUNTRIES.  I N C I N E R A T I O N  AND HOW P L A N T S  I N  EUROPE D I F F E R  FROM THOSE 

OUTPUT ARE DISCUSSED.  CURRENT COMPOSTING P R A C T I C E S  AND COSTS ARE PRESENTED. ( E 1  
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p6+-3=E162 COMPOSTING WORKS I N  POUSTON ( I N C I N E R A T I O N  COMPOSTING C O S T ( S U B S 1 D Y )  C O S T ( O P E R A T 1 N G I  
S P I T Z E R ,  E. F. 

T H E  AMERICAN C I T Y  82,  P. 97 (OCTCBER 1 9 6 7 ) .  AN ACCOUNT I S  PRESENTED OF COMPOSTING I N  HOUSTON. S I N C E  NOVEMBER OF 
1 9 6 5 ,  METRO-WASTES CORP. HAS COMPOSTED OVER 6 5 , 0 0 0  TONS OF WASTES. ONLY 2 PERCENT TO 3 PERCENT BY WEIGHT OF T H E  RAW 
M A T E R I A L  H A D  TO B E  D I S P O S E D  OF BY L A N D F I L L .  ANOTHER COMPANY I N  HGUSTON, WHICH HAD COMPOSTED OVER 8000 TCNS D U R I N G  THE 
F I R S T  FOUR MONTHS O F  T H I S  YEAR, WAS CLOSED BECAUSE EXTREME PRESSURE BY I R A T E  C I T I Z E N S  FORCED T H E  C I T Y  TO STOP 
D E L I V E R I N G  REFUSE T O  T H E  PLANT.  T H E  MARKET FOR COMPOST I S  SEASONAL, AND PROSPECTS FOR I T S  D I S P O S A L  ARE hOT VERY B R I G H T  
AT PRESENT. I D E A S  OF THE COMPANY D I R E C T O R S  AS T O  WAYS TO DEVELOP A MARKET ARE PRESENTED. FOR P O T E N T I A L  MARKETS, 
T H E  COMPOST SHOULD BE BLENDED W I T H  F E R T I L I Z E R S  TO FORM AN E N R I C H E D  ORGANIC PRODUCT. T H E  PRODUCT COULD B E  SOLD TO PAPER 
C O M P A N I E S  FOR USE I F ,  P E F O R E S T A T I C N  PROGRAMS. I T  CAN BE USED I N  R E C L A M A T I O N  AND CONSERVATION PROJECTS. THE METRO 
P L A N T  I N  HOUSTON HAS A C A P A C I T Y  OF 360 TONS PER DAY. I T  COST $ 2  M I L L I O N  E X C L U S I V E  OF LAND.  T H E  COMPANY P A Y S  R E N T  ON 
T H E  LAND,  AND TAXES ON T H E  B U I L D I N G S  AND MACHINERY. I T  H A S  A WORKFORCE OF 29. ( U C )  

QbrQ3=QQl- ST. PETERSBURG SHUTS DOWN ' MODEL' COMPOST PLANT AS MALODOROUS ' P U B L I C  N U I S A N C E '  ( COMPOSTING I N C I N E R A T I O N  
COST(SUBS1DY 1 

A I R / W A T E P  P O L L U T I O N  REPORT 6 ( 8 1 ,  P. 5 9  (FEBRUARY 19, 1 9 6 8 ) .  THE 2 - M I L L I O N  DOLLAR ST. PETERSBURG CCCPOST PLANT, 
OPEYED I N  1966 AS A M 3 D E L  P O L L U T I O N - F R E E  R E C L A M A T I O N  F A C I L I T Y ,  HAS BEEN SHUTDOWN BY THE C I T Y  C O U N C I L  AS A " P U B L I C  
NUISANCE." BECAUSE OF UNCONTROLLED ODORS. THE PLANT,  LOCATED I N  A RESORT AND RETIREMENT COMMUNITY, WAS B U I L T  AS A 
P I L O T  PROJECT FOR OTHERS AROUND T H E  CGUNTRY BY I N T E R N A T I O N A L  D I S P O S A L  CORP. THE L A T T E R  I S  ONE-THIRD OWNED B Y  
WESTINGHOUSE E L E C T R I C  CCRP.9 ONE-THIRD B Y  A L L S T A T E  INSURANCE CORP. , AND ONE-THIRD BY SALVAGE AND CONVERSION SYSTEMS, 
I NC. THE F A C I L I T Y  TOOK 600 TONS OF GARBAGE WEEKLY AND PRODUCED "CURA" S O I L  C O N D I T I O N E R ,  AND RECENTLY ADDED A 
60,000 DOLLAR BLENDER TO MAKE "CURA-SCI L "  F E R T I L I Z E R .  I N  UNANIMOUS ACTION,  T H E  C I T Y  COUNCIL T E R M I N A T E D  I D C ' S  20-YEAR 
CONTRACT. AN A R B I T R A T I O N  SMELL-COMMITTEE, T O L D  THE C O U N C I L  T H A T  " T H I S  P L A N T  I N  I T S  PRESENT S T A T E  O F  D E S I G N  AND 

NUISANCE."  T H E  SCENTS FROM THE F A C I L I T Y  WERE D E S C R I B E D  B Y  C I T I Z E N R Y  AS V A R Y I N G  FRCM ROTTEN APPLES TO S T A L E  BEER TO 
O P E P A T I O N  H A S  C O h S I D E F A B L E  P O T E N T I A L  FOR ODOP GENERATION PND I S  I N  FACT G E N E R A T I N G  ODORS TO THE P O I N T  OF B E I N G  A P U B L I C  

MUSK. AN I D C  SPCKESMAN E X P L P I N E D  T H E  STENCH AS A R I S I N G  WHEN B A C T E R I A L  A C T I O N  I S  I N T E R R U P T E D  BY CHANGE I N  
TEMPERATURE, OR I N  AMOUNT O F  OXYGEN OR CPRBON D I O X I D E ,  OR WHEN THERE I S  A MECHANICAL BREAKDOWN. MEANWHILE, THE 
C I T Y  I S  S E N D I N G  I T S  WEEKLY 600 TONS OF FORMERLY CCMPOSTED REFUSE TO AN I N C I N E R A T O R  WHICH ALREADY BURNS ABOUT 2,000 TONS 
OF C I T Y  REFUSE h'EEKLY. T H E  C I T Y  HAD BEEN P A Y I N G  I D C  $ 3 . 2 4 / T O N  AND THE I N C I N E R A T O R  OPEPATOR $ 3 * 4 0 / T C N .  

E6-03-QQZCl Q U E S T I O N S  AND ANSWERS ON COMPOSTING ( COMPOSTING COMPOST(QUANT1TY 1 COST(SUBS1DY 1 M A R K E T I N G  1 
T H E  A M E R I C A N  C I T Y  7 8 ( 9 ) ,  P. 119 (SEPTEMBER 1 9 6 3 1 .  PHOENIX,  A R I Z O N A  HAS A 300 TON PER DAY COMPOSTING PLANT 
O P E R A T I N G  UNDEP CONTRACT W I T H  A R I Z O N A  B I O C H E M I C A L  COS QUESTIONS AND ANSWERS ABOUT COMPOST MARKETING,  Q U A L I T Y  OF THE 
COMPOST, APPEARANCE, FEVENUE,  ETC. ARE G I V E N .  

P4=U=P92PZ THE PPNHEM COMPCST PLANT - NOTES ON I T S  OPERATION D U R I N G  1961 ( COMPOSTING C O M P O S I T I O N  1 
WILMES, L e  

H E T  ARNHEMSE KOMPOSTBEDPIJF,  Z I J N  WERKING EN AFZET GEDURENDE H E T  JAAR 1 9 6 1 ,  TECH kETENSCH T I J D S C H R  3 2 ( 3 1  P. 9 6 - 1 0 0  
f MARCH 1063). I N  1 9 5 8  I T  WAS D E C I D E D  TO B U I L D  A COMPOST P L A N T  A T  ARNHEM AND THE CONSTRUCTION WAS STARTED I N  
OCTOBER OF T H E  SAME YEAR. T H E  O F F I C I A L  O P E N I N G  TOOK PLACE I N  A P R I L  1 9 6 1 .  THE PRESENT A R T I C L E  G I V E S  A D E S C R I P T I O N  O F  
THE P L A N T ,  AS WELL AS SOME P A R T I C U L A R S  ON I T S  F I R S T  YEAR OF OPERATION.  ( A U T H )  

QkQ3=QQ2p4 WHY THE C I T Y  OF GHENT CHOSE TO COMPOST HOUSE REFUSE ( COMPOSTING I 
VANHEEGAERDEN, F. 

WPAROM DE STAD GENT DE KCMPCSTERING VAN HET H U I S V U I L  HEEFT VERKOZEN T E C H  WETENSCH T I J D S C H R  3 2 ( 3 ) ,  P. 113-117 (MARCH 
1 9 6 3 ) .  AFTER H A V I N G  SUMMARILY D E A L T  W I T H  THE PROBLEM OF HOUSE REFUSE D I S P O S A L  AND W I T H  T H E  P R O P E R T I E S  O F  T H E  
GARBAGE, T H E  AUTHOR P O I N T S  TO T H E  S I G N I F I C A N C E  OF SUCH GARBAGE FOR AGRICULTURE.  HE FUPTHER D E A L S  W I T H  T H E  V A R I O U S  
METHODS O F  GARBAGE D I S P O S A L  AND THUS W I T H  THE S O L U T I O N  W H I C H  HAS P R E V A I L E D  I N  GHENT, 1.E. W I T H  THE TRANSFORMATION I N T O  
A COMPOST. HE F I N A L L Y  D E S C R I B E S  THE PLANT WHICH WAS ERECTED THERE FOR T H I S  PURPOSE I N  SEPTEMBER 1 9 6 1  ANC I S  NOW 
N E A R I N G  COMPLETION. ( A U T H )  

QbrQ3-QQZQ8 D R G A N I Z P T I O N  OF GARBAGE C O L L E C T I O N  AND D I  SPOSAL A T  MAASTRICHT ( COMPOSTING C O M P O S I T I O N  1 
V A N  DE VENNE, J. 

DE O P G A N I Z A T R E  VAN H E T  VERWEPKEN VAN H U I S V U I L  I N  MAASTRICHT,  T E C H  WETENSCH T I J D S C H R  3 2 ( 3 ) ,  P. 1 1 3 - 1 1 7  (MARCH 
1 9 6 3 ) .  I N  1 5 5 5  A I N V E S T I G A T I O N  WAS MADE OF OTHER METHODS FOR HOUSE REFUSE D I S P O S A L  T H A N  T H E  CONVEYANCE THEREOF TO 

B I O S T A B I L I Z E R  SYSTEM. THE P L A N T  WAS READY FOR O P E R A T I O N  I N  1 9 5 9 .  T H I S  A R T I C L E  G I V E S  A D E S C R I P T I O N  OF THE P L A N T  AND 
THE P U B L I C  DUMPS, AS H A C  BEEN CUSTOMARY BEFORE, T H E  C H O I C E  F E L L  UPON A D A N 0  P L A N T  FOR COMPOST C A K I K G ,  BASED ON T H E  

S U P P L I E S  D E T A I L S  ABOUT T H E  PRODUCTION, C O M P O S I T I O N  AND M A R K E T I N G  OF THE COMPOST WHICH I S  B E I N G  PREPAREC THERE. ( A U T H )  

Qhd3=PQ2lft REFUSE COMPOSTING P L A N T  AT TURGI ,  S W I T Z E R L A N D  ( COMPOSTING C A P A C I T Y  1 
LEUTELT,  H. 

AUFBEREITUNGS-TECHNIK 6 ( 5 ) ,  P. 2 8 4 - 2 8 8  (MARY 1 9 6 5 ) .  PEFUSE B I N  W I T H  C A P A C I T Y  OF 20 TPH I S  CHARGED BY S P E C I A L  

M I X E D  A N 0  COMMINUTED I N  FERMENTATION C E L L  ( M U L T I B A C T O T U R M )  W I T H  8 STAGES ARRANGED ONE ABOVE ANCTHER. ON WEEKLY AVERAGE 
V E H I C L E S .  AFTEP S E P P R A T I O N  OF I R O N  PARTS C O M M I N U T I O N  I S  EFFECTED I N  NOVOROTOR HAMMER M I L L .  AFTER SCREENING,  REFUSE I S  

16  TPH OF CRUDE REFUSE WERE TREATED. T H I S  COPRESPONDS TO PEAK C A P A C I T Y  OF 2 @  TPH. ( E I I  

u=Q3-00716 COMPOSTING C F  S O L I D S  C I T Y  WASTE ( SALVAGE GLASS-REMOVAL 1 

COMPOST S C I E N C F  3 ( 2 ) ,  P. 9-13 (SUMMER 1 9 6 2 ) .  REVIEW OF M U N I C I P A L  COMPOSTING METHODS I N  TERMS O F  A C C E P T A B I L I T Y  FRCM 
FRANGIPPNE,  E. 0. F. 

S A N I T A R Y  AND ECONOMICAL STANDPOINT.  TECHNIQUES OF GARBAGE COMPOSTING, B I O L O G I C A L  TREATMENT, MECHANICAL TREATMENT I N  
CRUSHERS AND MECHANICAL TREPTMENT BY MEANS OF RASP. D Y N A M I C  SYSTEM TO KEEP M A T E R I A L  I N  CONSTANT MOVEMENT, S U B M I T T I N G  
I T  S I M U L T A N E O U S L Y  TO H U M I D I F I C A T I O N  AND A E R A T I O N  I N  OPTIMUM PROPORTIONS. ( E 1 1  

D 6 - 0 3 - Q w 3 2  F I R S T  AT EPSOM ( COMPOSTING SALVAGE 
P U B L I C  C L E A N S I N G  5 7 ( 9 )  P. 5 '34-607 (SEPTEMBER 1 9 6 7 ) .  A D E S C R I P T I O N  OF A NEW COMPOSTING P L A N T  P U T  I N T O  O P E R A T I O N  I N  
EPSOM. T H E  PLANT C O N S I S T S  OF S I X  FERMASCREEN U N I T S  ( R O T A T I N G  DRUM-SCREEN). A METAL BALER I S  P R O V I D E D  FOR SALVAGED 
METALS. PAPER PhG RPGS ARE ALSO SALVAGED. BULKY I T E M S  ARE HANDLED I N  A SEPARATE I N C I N E R A T O R  U N I T .  

QBrQ3=m234 WESTINGhOUSE ENTERS COMPOSTING F I E L D  ( COST ( C A P I T A L )  COST(OPERAT1NG) SALVAGE 1 
FUPLOW, He G. + Z C L L I N G E P ,  H. A. 

COMPOST S C I E N C E  4 ( 4 ) ,  P. 5 - 1 0  ( W I N T E R  1 9 6 4 ) .  REFUSE R E C L A M A T I O N  PROCESS DEVELOPED BY N A T U R I Z E R ,  SACS, AND 

I N T O  COMPLETELY ENCLCSED CChVEYOR HOPPER, WHICH MOVES REFUSE T O  SALVAGE SECTION.  PULVERATOR AND GRINDER REDUCE 
WESTINGHOUSE A P P L I E D  I N  1 5 0 - T O N  SACS PLANT AT SAN-FERNANDO, C A L I F O R N I A ,  IS DESCRIBED.  C O L L E C T I O N  TRUCKS DUMP REFUSE 

M A T E R I A L  AND M I X  I T  k I T H  WATER OR L I Q U I D  WASTE FOR E F F I C I E N T  DECOMPOSITION.  COMPOSTING I S  DONE I N  6 DAYS I N  ENCLOSED 
D I G E S T E P  CELLS.  ( E 1 1  

Q a 3 = M 2 9  PRCCESSING O F  REFUSE AND SLUDGE ( COMPOSTING S L U D G E t S  EWAGE) I N C I N E R A T I O N  1 

CDMPOST S C I E N C E  2 ( 2 ) 9  P. 2 7 - 2 9  (SUMMER 1 9 6 1 ) .  EXPERIENCES OF V A R I O U S  EUROPEAN C I T I E S  I N D I C A T E  E F F E C T I V E N E S S  OF 
BRAUNt  E. 

REFUSE A N 0  SLUDGE COMPOSTING AT COMBINED I N S T A L L A T I O N .  ADVANTAGES I N C L U D E  BETTER DECOMPOSITION,  DOUBLED WORKABLE 
ORGANIC CONTENT, AND 50 PERCENT MORE R E L E A S A B L E  HUMUS THAN USUAL WASTE COMPOST. ( E I )  
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P . k Q k Q Q 2 5 l  COMPOSTING REFUSE A T  SACRAMENTOT C A L I F O R N I A  ( COMPOST ( A N A L Y S  I S )  C O S T ( O P E R A T 1 N G I  I 

COMPOST SCIENCE 1 ( 3 ) ,  P. 1 2 - 1 5  (AUTUMN 1 9 6 0 1 .  D E T A I L E D  REPORT ON DANO PROCESS P L A N T  I N  F U L L - S C A L E  O P E R A T I O N  S I N C E  
1 9 5 6 .  PROCESS COMBINES T E C H N I C A L  AND ECONOMIC F E A S I B I L I T Y  W I T H  R E L I A B I L I T Y  AND D U R A B I L I T Y  e EMPLOYS BOTH MECHANICAL AND 

( E 1 1  

W-03-Q5254 COMPOSTIhG C I T Y  REFUSE 
CHEM AND PROCESS ENGP 4 6 1 1 )  P. 2 5 - 2 7  (JANUARY 1 9 6 5 ) .  COMPOSTING PLANT WAS RECENTLY E S T A B L I S H E D  I N  AUCKLAND I N  

GOLUEKE9 Ce G. 

B A C T E R I A L  REDUCTION. COMPOST IS NON-ODOROUS, E A S I L Y  HANDLED, AND CAN HOLD OVER 100 PERCENT OF I T S  L lE IGHT I N  WATER. 

WHICH REFUSE I S  SUBJECTED TO AEROBIC FERMENTATION I N  DANO B I O S T A B I L I Z E R S  PROCESS THAT I S  ALREADY PRODUCING S A L E A B L E  
COMPOST. B E S I G E S  I T S  H O R T I C U L T U R A L  VALUE9 COMPOST I S  S U I T A B L E  FOR S E R I A L  S P R E A D I N G ?  AND FOR USE AS COUNTER T O  S O I L  
EROSION.  I T S  F U N C T I O N  HEP.E I S  TO P R O V I D E  ERODED AREAS W I T H  P R O T E C T I V E  BLANKET W H I C H  S L I C K S  O F F  WATER FROM R A I N F A L L  OR 
R I V U L E T S ,  THUS P R E V E N T I N G  FURTHER L O S S  OF S O I L .  ( E I I  

.Q633=QQ251 COMPOSTING DEVELOPMENTS I N  U N I T E D  S T A T E S  

COMPOST S C I E N C E  6 ( 2 ) ,  P. 5 - 9  (SUMMER 1 9 6 5 ) .  REVIEW OF T R I A L S  AND T R I B U L A T I O N S  OF M U N I C I P A L  C O M P C S T I N G t  I N C L U D I N G  
NEWS O F  RESEARCH PROJECT TO B E  UNDERTAKEN B Y  P U B L I C  H E A L T H  S E R V I C E 7  DEPT OF HEALTH,  EDUCATION, AND WELFARE, 
CHATTANOOGA, TENlu, PND TENNESSEE V A L L E Y  AUTHORITY.  ( E 1  

W I L E Y ,  J. S .  + K O C H T I T Z K Y ,  0. W. 

Q6=Q3=QQ258 SED RESEAPCH REPORT NO. 16 ON PEFUSE COMPOSTING E X P E R I E N C E  I N  NETHERLANDS ( C O M P O S T ( A N A L Y S 1 S )  
PQOC AM S O C  C I V I L  EhsGRG J S A N I T  ENGRG D I V  8 4 ( S A 2 ) ,  P. 1-3 ( A P R I L  1 9 5 8 ) .  NETHERLANDS HAS SUCCESSFULLY DEVELOPED 
LARGE SCALE M U N I C I P A L  P E F U S E  COMPOSTING THROUGH I' V.A.M. I' C0.9 GOVERNMENT F I N A N C E D  AGENCY. E S S E N T I A L  RESEARCH TO 
RFDUCE COST OF CCMPOST P R O C E S S I N G  AND TO IMPROVE Q U A L I T Y  OF COMPOST PRODUCT, SUCCESSFULLY C A R R I E 0  ON FOR MANY YEARS. 
RESULTS O F  P I O N E E R I N G  WCRK C R I T I C A L L Y  REVIEWED.  ( E I I  

44=93=492a M U N I C I P A L  COMPOST PLANT FOR PUCKLAND ( COMPOSTING 1 
NEW-ZEPLANC ENGRG 1 9 ( 2  I t  P. 73-74 (FEBRUARY 1 5 ,  1 9 6 4 )  m NEW COMPOST P L A N T  AT AUCKLANDt  NEW ZEALAND I S  DESIGNED, TO 
PROCESS 100 TONS OF M U N I C I P A L  WASTES/DAY BY NATURAL B A C T E R I A L  ACTION,  U S I N G  DANO B I O - S T A B , I L I Z E P  EQUIPMENT WHICH 
P R O V I D E S  FOR CONTINUOUS A G I T A T I O N  OF FERMENTING REFUSE I N  LARGE R O T A T I N G  DRUMS, PLANT O P E R A T I O N  I S  DESCRIBED.  ( E 1 1  

Qfi=Q9=QQ261 NEW DEVELOPMENTS I N  COMPOST I N G  EQUIPMENT ( G R I N D I N G  SLURRY-PUMPING 1 
COMPOST S C I E N C E  4 ( 2 1 ,  P. 1 5 - 2 0  (SUMMER 1 9 6 3 1 .  REVIEW OF D I G E S T E R S ,  SHREDDERS, P U L V E R I Z E R S  AND OTHER EQUIPMENT 
USEFUL I N  COMPOSTING REFUSE.  TOLLEMACHE REFUSE PULVERIZER-SORTER.  FERMASCREEN U N I T ,  REFUSE D I S P O S A L  PLANT BY 
SIMON-LAWDEN, MATTHEW H A L L  PEFUSE-REDUCING PLANT, REMOVING FERROUS M A T E R I A L S  FROM CONVEYOR B E L T S ,  MULCH SPREADER, 
MANURE D I S P O S A L  SYSTEM, PUMP FOR ORGANIC MATTER AND STRAW AND EQUIPMENT FOR SPRAY I R R I G A T I O N  D E S C R I B E D .  ( E 1 1  

g6-03-QIL266 COMPCSTING F L A N T  CONVERTS REFUSE I N T O  ORGANIC S O I L  C O N D I T I O N E R  ( C O M P O S I T I O N  SLUDGE(SEWAGE) 

CHEM ENGRG 7 4 ( 2 3 ) r  P.  2 3 2 - 2 3 4  (NOVEMBER 6 1  1 9 6 7 ) .  COMPOSTING P L A N T  I N  HOUSTON I S  NOW T U R N I N G  1 /6  CF C I T Y ' S  REFUSE 
PRESCOTT, J. H e  

I N T O  O P G A N I C  S O I L  C C N D I T I O N E R .  ODOR-FREE U N I T  HAS BEEN H A N D L I N G  300 T P D  O f  GARBAGE AND REFUSE S I N C E  I T  WAS PLACED I N  
O P E R A T I O N  DURING SPRIluG ( 1967). AFTER MANUAL SORT1 NG, GROUND REFUSE ENCOUNTERS MAGNETIC SEPARATOR THAT REMOVES ABOUT 
50,000 L B / D A Y  OF T I N  CANS. T H I C K E N E D  SLUDGE FROM M U N I C I P A L  SEWAGE P L A N T  IS ADDED. AFTER D I G E S T E R  IS H A L F  F I L L E D  W I T H  
D 4 Y ' S  PRODUCTION, BLOh'ERS P R O V I D E  A I R  TO PLENUM CHAMBER UNDER COMPOST BED. FROM D I G E S T I N G  TANK, COMPOST GOES THROUGH 
THREE GRINDERS I N  P A R A L L E L .  PROCESSED COMPOST I S  GRAY AND H A S  TEXTURE S I M I L A R  T O  THAT O F  PEAT MOSS. ( E l )  

Q6=QkQQ261 COMPOST I N G  AROUND WORLD ( B A C T E R I A (  CULTURE I . 

SNELL,  J. R .  
COMPOST S C I E N C E  1 ( 1 ) T  P. 3 0 - 3 5  ( S P R I N G  196@).  D E S C R I P T I O N  OF COMPOSTING P L A N T S  I N  1 2  C I T I E S T  BY T Y P E  AND 
LOCATION.  COMPOSTIhG P R O V I D E S  P O T E N T I A L  MEANS OF T R E A T I N G  REFUSE SO T H A T  I T  CAN B E  SALVAGED AND U T I L I Z E D ,  OFTEN 
R E S U L T I N G  I N  P R O F I T .  DISADVANTAGES @ F  CONVENTIONAL COMMONLY USED METHODS OF GARBAGE D I S P O S A L  PRE - L A N D  F I L L  AREAS ARE 
I N C R E A S I N G L Y  D I F F I C U L T  T O  F I N D ,  I N C I N E R A T I O N  I S  E X P E N S I V E ,  WASTEFUL, AND ADDS P O L L U T A N T S  TO A I R .  ( E 1 1  

Q&Q3zQQ253 M O B I L E ,  ALABAMA SCHEDULES COMPOST P L A N T  ( COMPOSTING C C M P O S I T I O N  Q U A N T I T Y  
MOULTON9 G. L. 

COMPOST SCIENCE 2(11 ,  P. 1 5 - 1 7  ( S P R I N G  1961) .  PROPOSED COMPOST PLANT W I L L  T R E A T  3 6 C  TONS OF M U N I C I P A L  REFUSE D A I L Y  
W I T H  DORR-OLIVER EQUIPMENT.  PQOCESS I S  COMPLETELY MECHANIZED EXCEPT FOR MANUAL S O R T I N G  O F  NONCOMPOSTABLES ON CONVEYOR 
BELT.  F I N I S H E C  COMPOST WILL WEIGH 3 5  L B / C U  FT.  W I T H  30 PERCENT MOISTURE.  FLOW DIAGRAM AND REFUSE CONTEhT DATA. ( E 1 1  

u33=3Q211 REFUSE R E C L A M A T I O N - S O L U T I  CN TO GROW1 NG URBAN PROBLEM ( COMPOSTING S E P A R A T I O N  C O S T (  SUBS1 DY) ) 

REIMER,  L. G. 
WESTINGYOUSE ENGP 2 t ( 6 ) ,  P. 175-177 (NOVEMBER 1 9 6 6 ) .  O P E R A T I O N  O F  REFUSE R E C L A M A T I O N  P L A N T  I N  ST. PETERSBURG, 
F L A .  M A T E R I A L S  M I T H  SALVAGE VALUE ARE REMOVED AND SOLO, AND REMAINDER O F  REFUSE I S  CONVERTED I N T O  S A L E A B L E  ORGANIC 
COMPOST. ( E 1  

P6d3=QQ274 F A I R F I E L D - H A R D Y  COMPOSTING P I L O T  PLANT AT ALTOONA, PA. ( PATHOGENS T H E R M O P H I L I C  ) 

COMPOST SCIENCE 5 ( 3 1  T P. 5-10 (AUTUMN-WINTER 1 9 6 5 ) -  O P E R A T I O N  O F  P L A N T  I S  DESCRIBED9 AND I T  I S  SHOWN THAT I T  I S  
P O S S I B L E  T O  OPEGATE WECHANICAL COMPOSTING U N I T  CONTINUOUSLY I N  T H E R M O P H I L I C  PHASE, I . € .  AT TEMPERATURE RANGE BETWEEN 
1 3 0  AND 1 7 5  F ARC T C  PRODUCE S A N I T A P Y  COMPOST WHICH I S  FREE FPOM OBNOXIOUS ODORS AN0 DOES NOT ATTRACT F L I E S  OR RODENTS. 

n S 3 3 = Q Q 2 / 6  ECCNOMICS C F  COMPOSTING M U N I C I P A L  REFUSE I N  EUROPE ANC I S R A E L  ( C O S T ( C A P 1 T A L I  C O S T I O P E R A T I N G )  

S C b U L Z E ,  K. L. 

C O S T ( S U B S 1 D Y )  C O S T ( C 0 M P O S T I  SALVAGE I 
K U P C h I K ,  G. J. 

PPOC AM SOC C I V I L  ENGFS J S A N I T  ENGRG D I V  Q Z ( S A 6 I  9 P. 41-56 (DECEMBER 1 9 6 6 ) .  ECONOMIC F E A S I B I L I T Y  OF COMPOSTING 
M U N I C I P A L  REFUSE k A S  EXPLGRED ON B A S I S  OF DATA COLLECTED FROM FOURTEEN COMPOSTING P L A N T S  I N  EUROPE AND I S R A E L .  P L A N T S  

OF P L A N T S  WAS P B L E  TO COVER I T S  C A P I T A L  S E R V I C E  COSTS AND O P E R A T I N G  EXPENSES THROUGH INCOME O B T A I N E D  FROM SALVAGE AND 
USED E I T H E R  DANO B I O S T P B I L I Z E R ,  DORP-OLIVER RASP, V E N T I L A T E D  C E L L ,  BUHLER-DAN0 C O M B I N A T I O N ,  OR VAN MAANEN PROCESS. NONE 

SALE OF COMPOST. ECCNDMIC C C N S I D E R A T I O N S  D E R I V E D  FROM T H E S E  DATA WERE A P P L I E D  TO C O N D I T I O N S  I N  U N I T E D  STATES,  WHERE, 
BASED ON COMPARATIVE COST I N D I C E S ,  CONSTRUCTION AND OPERATING COSTS WOULD BE CONSIDERABLY HIGHER.  I T  I S  CONCLUDED THAT 
D E T E R M I N A T I C N  BE MACE T H A T  C O N T I N U I N G  DEMAND FOR COMPOST E X I S T S  BEFORE COMPOST P L A N T  I S  CONSTRUCTED. ( E 1 1  

Q0=!U=M219 HOUSTON FORCES COMPOST P L A N T  SHUTDOWN I COMPOSTING COST(SUBS1DY I N C I N E R A T I O N  
REFUSE REMOVAL JCURNAL 1 0 1 7 1 ,  P. 6, 3 6  ( J U L Y  1 9 6 7 ) .  THE COMPOST P L A N T  OPERATED BY U N I T E D  COMPOST S E R V I C E S ,  I N C .  I N  
HOUSTON WAS FORCED TO SHUT DOWN BY THE C I T Y  BECAUSE OF ODORS. ONE OTHER P L A N T  I S  S T I L L  OPERATING,  HOWEVER, THERE HAVE 
BEEN OOOP COMPLAINTS AGAIN.ST I T .  THE C I T Y  OF HOUSTON PAYS $ 3 . 5 C  FOR EACH TON OF WASTE D E L I V E R E D .  

Q4-03-OQ2Bl M U N I C I P A L  CCMPCSTING RES EAPCH ( COMPOST I N G  GARBAGE- D I S P O S A L  R E F U S E - D I  SPOSAL SLUDGE G R I  N D I N G  1 

ENVIRONMENTAL E N G I N E E R I N G  CONF O F  AM SOC OF C I V I L  ENGRS, CHATTANOOGA, TENNESSEE (MAY 1 6 7  1 9 6 8 ) .  W I T H  T H E  I N C R E A S E  
I N  USE OF S I N G L E - S E F V I C E  PACKAGING M A T E R I A L S  , THE Q U A N T I T I E S  OF REFUSE FOR D I S P O S A L  ARE C O N T I N U A L L Y  I N C R E A S I N G .  
CONCENTRATION OF P O P U L A T I O N S  I N  URBAN AREAS R E S U L T S  I N  A GPOWING PROBLEM FOR S A N I T A R Y  AND ECONOMICAL D I S P O S A L .  A 
J O I N T  RESEARCH PPOJECT B Y  THE U.S. P U B L I C  H E A L T H  S E R V I C E  TENNESSEE V A L L E Y  AUTHORITY,  AND JOHNSON C I T Y ,  TENNESSEE. I S  

KOCI-T ITZKY,  0. W .  
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REPORTED. THE M U N I C I P A L  REFUSE AND SLUDGE FROM THE WASTEWATER TREATMENT PLANT ARE B E I N G  COMPOSTED BY THE WINDROW 
PROCESS. AN E V A L U A T I C N  I S  B E I N G  MADE O F  T H E  S U I T A B I L I T Y  OR A D A P T A B I L I T Y  FOR PROCESSING REFUSE OF CCMMERCIALLY 

EFFECT O F  V A R I A T I O N S  I h  T H E  COMPOSTING PROCESS AND OF C H E M I C A L  A D D I T I O N S  ARE B E I N G  S T U D I E D  W I T H  REGARD T O  T H E  SPEED O F  
D E C O M P O S I T I O N  ANG T k E  Q U A L I T Y  O F  T F E  F I N I S H E D  COMPOST. THE DESTRUCTION OR S U R V I V A L  OF PATHOGENIC ORGANISMS THROUGH 

A V A I  L A B L E  EQUIPMENT. THE CHEMICAL,  P H Y S I C A L ,  AND M I C R O B I O L O G I C A L  CHANGES D U R I N G  COMPOSTING ARE B E I N G  STUDIED.  T H E  

V A R I O U S  PHASES CF COMPL'STING I S  B E I N G  DETERMINED.  ( A U T H )  

&-@3-00791 H Y G I E N I C  R E F U S E  COMPOSTING AND D I S P O S A L  P L A N T  ( FERMASCREEN ) 
SURVEYOR 1 2 2 ( 3 7 2 6 ) ,  P. 1381 (NOVEMBER 2, 1 9 6 3 ) .  REFUSE R E D U C T I O N  AND P A S T E U R I Z A T I O N  U N I T  C O N S I S T S  OF M U L T I  S I D E D  
DRUM MOUNTED ON C I R C U L A R  TRACKS, SUPPORTED B Y  WHEELS, TO ALLOW DRUM TO BE ROTATED, W I T H  P I P E  WORK F I T T E D  TO ALLOW 
I N G R E S S  OF WATER CR SEWAGE SLUDGE. OPERATION I S  EFFECTED B Y  I N J E C T I O N  OF CRUDE OR P U L V E R I Z E D  REFUSE I N T O  DRUM, AND 
A D D I T I O N  OF WATER OP SEWAGE SLUDGE TO A D J U S T  MOISTURE CONTENT. ORGANIC WASTES MAY BE FERMENTED AND USED TO IMPROVE 
SCl IL  STRUCTURE. K I T C H E N  WASTES AND H O S P I T A L  GARBAGE ARE TRANSFORMED I N T O  COMPOST FOR USE ON H O S P I T A L  GRCUNDS AND 
VEGETABLE GROWIhG AREAS. ( E 1  1 

Qh3.33Q292 COMPOST-MAKING I N  THE NETHERLANDS, I T S  H I S T O R Y ,  P L A N N I N G  AND P O S S I B I L I T I E S  

DE KOMPOSTERING I N  NEDERLAND, H I S T O R I E K ,  P L A N N I N G  E N  M O G E L I J K H E D E N  TECH WETENSCH T I J D S C H R  3 2 ( 3  1 ,  P. 49-52 (MARCH 
WESTSTRATE, W. A. G. 

1963 1 .  T H E  AUTHOR F I R S T  G I V E S  A SHORT H I S T O R I C A L  SURVEY OF THE COMPOST P R E P A R A T I O N  AND M E N T I O N S  T H E  FOUNDATION O F  
THE GARBAGE D I S P O S A L  COMPANY "V.A.M." BY THE GOVERNMENT I N  1929.  T H I S  CONCERN PROCEEDED A T  ONCE W I T H  THE E R E C T I O N  OF A 
COMPOST PLPNT W I J S T E R  ( D R E N T E I .  S I N C E  THAT T I M E T  FURTHER P L A N T S  WERE ERECTED AT AT S C H I E D A M  ( 1 9 5 1 )  AND AT M I E R L O  
( 1 9 5 4 ) .  THE AUTHOR DEALS E X T E N S I V E L Y  W I T H  T H E  P R O P E R T I E S  AND P O S S I B I L I T I E S  OF A P P L I C A T I O N  OF THE CCMPCST PRODUCED I N  
THESE PLANTS.  ( A U T H )  

U=Q33Q294 T H E  COMPOST FACTORY OF BADEN-BRUGG ( S W I T Z E R L A N D )  

L ' U S I N E  D E  COMPOST DE L A  R E G I O N  DE BADEN-BRUGG ( S U I S S E )  TECH. WETENSCH T I J D S C H R  3 2 ( 3 ) ,  P. 58-63 (MARCH 1 9 6 3 ) .  I N  
T H I S  A R T I C L E  T l i E  AUTHOR DEALS W I T H  A PROCESS FOR ACCELERATING THE FERMENTATION OF HOUSE REFUSE ( M U L T I B A C T O )  WHICH I S  

T E N A I L L E T  Me G. 

B E I N G  A P P L I E D  I N  THE BADEN-BRUGG PLANT. HE G I V E S  A D E S C R I P T I O N  O F  T H E  I N S T A L L A T I O N  AND M E N T I O N S  THE S A T I S F A C T O R Y  
RESULTS W H I C H  WERE OBTAINED,  AS WELL AS THE E X C E L L E N T  P R O P E R T I E S  OF THE CCMPOST WHICH I S  B E I N G  MANUFACTURED THERE. 
( AUTH 1 

Q4=Q3=QQ29-5 THE DANO-COMPOSTING P L A N T  A T  ANDERLECHT 

DE K O M P O S T E R I N G S I N S T A L L A T I E  T E  ANDERLECHT T E C H  WETENSCH T I J D S C H R  3 2 ( 3 ) r  P. 64-66 (MARCH 1963) .  THE DANO-COMPOST1 NG 

D E S  IWMCNDICES DU SUD-QUEST DE L 'AGGLOMERATION B R U X E L L O I S E "  ( I N T R I M S O )  AND T R E A T S  100 M E T R I C  T E N S  OF REFUSE A DAY. T H E  
P L A N T  HOWEVER HAS BEEN PLANNED I N  SUCH A WAY THAT I T  CAN BE DOUBLED ON A LATER DATE. 

!&=QkQQ3QQ PROBLEMS BESET COMPOSTING ( COMPOSTING(  F A I L U R E S )  1 

DE RClEVERt J. G. 

P L A N T  AT ANDERLECHT H A S  J U S T  BEEN BROUGHT I N T O  SERVICE.  I T  I S  T H E  PROPERTY OF T H E  "INTERCOMMUNALE POUR LE T R A I T E M E N T  

S O L I D  WASTES MANAGEMENT/PRJ lO(71 ,  P. 1 2  ( J U L Y  1 9 6 7 ) .  T H E  MOBILE,  ALABAMA, PLANT WAS CLOSED B U T  H A S  REOPENED AFTER 
A 5-MONTH SHUTDOWN. T h E  C O N S U L T I N G  ENGINEEP WAS RELEASED FROM H I S  CONTRACT, AND I S  NOW B E I N G  SUED BY T h E  C I T Y .  NO 
MARKET HAS B E E h  FOUhD FOR T H E  PRODUCT. AN EXPERIMENTAL P I L O T  P L A N T  WAS B U I L T  A T  LARGO, F L O R I D A ,  A MAJOR PLANT I S  I N  
O P E R A T I O N  AT ST. PETERSBURG, F L O R I D A .  ONE I S  I N  CONSTRUCTION AT G A I N E S V I L L E ,  F L O R I D A .  ONE I S  UNDER C O N S I D E R A T I O N  FOR 
J A C K S O N V I L L E  AND ANOThER FOR M I A M I .  COMPOSTING I S  B E S E T  B Y  FOUR MAJOR PROBLEMS, W H I C H  ARE- 1. T H E  R A P I D L Y  CHANGING 
C O M P O S I T I C N  OF UNBUFNEC R F F U S E T  2. A M I S T A K E N  B E L I E F  T H A T  SALVAGE WILL RECOUP INCOME, 3. THE NEED CF A GREAT D E A L  OF 
L A B O R  AND MANY H A N D L I N G  STEPS ( N E E D  FOR P A R A L L E L  AND A D D I T I O N A L  STEPS T O  HANDLE NONCOMPOSTABLE R E F U S E ) ,  AND 4. THE 
FACT T H A T  SUCCESS CF F A I L U R E  DEPENDS UPON T H E  DEVELOPMENT OF AN E X P A N D I N G  MARKET FOR A HARD-TO-SELL PRODUCT. ( U C )  

Q6=Q&QQ1Q,L $1 .5  M I L L I O N  COMPOSTING P L A N T  CLOSES ( COMPOSTING(FA1LURES 1 1 
S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 5 ) ~  P. 2 3 ,  6 4 ,  667 80 ( M A Y  1 9 6 8 ) .  ST. PETERBURG'S COMPOSTING PLANT WAS CLOSED DOWN 
A F T E R  A 3-MAN F A C T - F I N D I N G  COMMITTEE FOR T H E  F L O R I D A  C I T Y  DECLARED THE O P E R A T I O N  A P U B L I C  NUISANCE.  THE GROUP FOUND 
THAT THERE WAS - 1. A L A C K  OF P R E V E N T A T I V E  MAINTENANCE C A U S I N G  FREQUENT BREAKDOWNS O F  E S S E N T I A L  EQUIPMENT.  2. THE 
B U I L D I N G  WAS POOFLY DESIGNED,  S I N C E  I N C O M I N G  TRUCKS HAD TO BE UNLOADED I N  THE OPEN. 3.  WINDS C A R R I E C  ODORS TO A NEARBY 
R E S I D E N T I A L  APEA AND A G O L F  COURSE. 4 .  T H E  DRYER WHICH WAS I N S T A L L E D  TO A L L E V I A T E  ODOR H A S  R E P E A T E D L Y  
MALFUNCTIONED.  THE 15C-TON PER DAY P L A N T  WAS OPERATED BY THE I N T E R N A T I O N A L  D I S P O S A L  C0RP.r A COMPANY J O I N T L Y  OWNED 
B Y  WEST1 NGHOUSE E L E C T R I C  CORP.1 A L L S T A T E  INSURANCE, AND THE SHAREHOLDERS OF I D C ' S  PREDECESSOR, SALVAGE AND CONVERSION 
SYSTEMS, I N C .  ( S A C S ) .  I T  COST $1 .5  M I L L I O N  TO ERECT. A 20-YEAR CONTRACT HAS B E E N  N E G O T I A T E D  W I T H  ST. PETERSBURG'S C I T Y  
MANAGER. I D C  WAS TC D I S P O S E  OF 31,2@!0 TONS OF REFUSE PER YEAR (100  PER DAY, 6 DAYS PER WEEK) I N  A 'I NUISANCE-FREE " 

MANNED,. THE C I T Y  WAS TO PAY $3.24 PEP D E L I V E R E D  TON W I T H  ALLOWANCES FOR SOME F L U C T U A T I O N  I N  FUTURE YEARS. I D C  
ATTEMPTED TO S E L L  THE COMPOST FOR $9.0'3 PER T O N  T O  COMMERCIAL AGRICULTURE AND FOR $1.98 PER BAG TO HOMEOWNERS. THE 
PLANT EMPLOYED 26 PEOPLE. NEARLY $500~000 WAS SPENT B Y  THE F I R M  TO OPERATE ON A N U I S A N C E  FREE @ A S I S .  O F  T H I S  $ 1 1 0 ~ 0 0 0  
WAS SPENT CN A DPYEF. O U T S I D E  T H E  U.S. T H E  AVEPAGE GROSS COST FOR COMPOSTING ONE TON OF RAW REFUSE I S  ABOUT 
$4.45.  A M O R T I Z A T I O h ,  I N T E R E S T ,  AND RENT ACCOUNT FOR AN AVERAGE OF $1 .76 ,  AND OPERATION ACCOUNTS FOR $2.79.  THESE 

SCARSDALE (NEW YORK) 9 MCKEESPORT ( P E N N S Y L V A N I A )  T OAKLAND, SACRAMENTO, AND SAN FERNANDO ( C A L I F O R N I A )  T M O B I L E  ( A L A B A M A ) ,  
S P R I N G F I E L D  (MASSACHUSETTS) ,  NORMAN (OKLAHOMA) T W I L L I A M S T O N  ( M I C H I G A N )  T PHOENIX ( A R I Z @ N A )  T AND ONE I N  HOUSTON ( T E X A S )  
( U C )  

Q5-03-Cp3QB WASTE TREATMENT A T  H A N A I I ' S  OAHU P R I S I O N  ( COMPOSTING MARKETING 1 

COMPOST SCIENCE 1, P a  44  ( W I N T E R  1 9 6 1 ) .  A COMPOSTING PROJECT HAS BEEN I N  O P E R A T I O N  FOR E I G H T  YEARS AT OAHU 
PRISON.  AGRICULTUPAL AND PROCESSING WASTES FROM THE P R I S O N  AND FROM MANY COMPANIES ON OAHU ARE COMPOSTED. T H E  
M A T E R I A L S  P R E  GRCUND I N  A HAMMER M I L L  AND COMPOSTED I N  WINDROWS 10 TO 12 F E E T  WIDE B Y  5-1/2 T O  6 F E E T  HIGH.  A HEAVY 
DUTY HAMMER M I L L  WITH AN ELEVATOR I S  USED TO T U R N  T H E  P I L E S  WEEKLY. COMPOST T I M E  I S  FROM 3 TO 6 WEEKS, -DEPENOING UPON 
THE RAW MATERIAL.  COMPOST IS S O L D  I N  FOUR GRADES, A F I N E  LAWN DRESSING,  A COARSE TREE-PLANT COMPOST, A GARDEN 
P O T T I N G  COMPOST, AND A L O O S E L Y  SHREDDED MIXTURE FOR U S E  AS MULCH. T H E  COMPOST I S  PACKAGED I N  FOUR-PLY, USED PAPER BAGS 
O B T A I N E D  FROM A SUGAR COMPANY. I T  I S  SOLD I N  ONE- AND TWO-CUBIC FOOT BAGS. 

COSTS WOULD BE #UCH H I G H E R  I N  T H E  U.S. OTHER F A C I L I T I E S  WHICH HAVE CLOSED I N  PAST YEARS ARE T H E  PLANTS I N  

ERIKSSOr?,  A. 

Qas3=QQ351 A N E h  S W I S S  REFUSE D I S P O S A L  PROCEDURE ( COMPOSTING COMPOST(PROPERT1ES)  I 

I N T E R N A T I O h A L  RESEAFCH GRCUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATICN,  AND WELFARE, 

DESCRIBED.  h E C P A h I C A L  - T H E  P L A N T  HAS A B I N  W I T H  A STORAGE C A P A C I T Y  OF 23 CU-M. REFUSE I S  NOT PRESCRTED. A L L  

HURTFRt  H. 

IRGR I N F O R M A T I O N  B U L L  49 (MARCH 1 9 5 8 ) .  A NEW COMPOSTING P L A N T  I N  U Z W I L  ( S W I T Z E R L A N D )  U S I N G  THE BUEHLER SYSTEM I S  

M A T E R I A L  I S  BROKEN UP I N T O  P I E C E S  ABOUT 3-IV I N  CROSS S E C T I O N  I N  THE F I R S T  G R I N D I N G  M I L L .  FERROUS METALS ARE EXTRACTED 
AT T H I S  STAGE. A V I B R A T I N G  SCREEN THEN SEPARATES THE REFUSE I N T O  TWO F R A C T I O N S .  T H E  SCREENED M A T E R I A L  C O N S I S T S  OF 
HEAVY M A T E R I A L S  W H I C H  ARE . P U L V E R I Z E D  I N  A R O L L I N G  M I L L .  THE S I E V E  R E S I D U E S  PASS A F I N E  GRINDER.  T H E  M I L L E D  AND GROUND 
M A T E Q I A L S  ARE BPCUGHT TOGETHEP C N  T H E  L A S T  CHAIN-CONVEYOR AND ARE CISCHARGED I N T O  A STORAGE B I N  O U T S I D E  THE PLANT.  
COMPOSTING - T H E  GRCUND REFUSE I S  STACKED I N  P I L E S  4 TO 7 F E E T  H I G H .  T H E  COMPOSTING REFUSE I S  TURNED TWO OR THREE 
T I M E S  I N  A P E R I C D  OF T H R E E  TO FOUR MONTHS. 
8700 WERE TREATED. VOLUME R E D U C T I O N  WAS ON THE ORDER OF 4 T O  1 .  APPROXIMATELY 9.3 TONS OF I R O N  WERE SALVAGED POWER 

RESULTS - I N  THE F I R S T  YEAR, 2845 CU-M OF REFUSE FPCM A P O P U L A T I q N  OF 

REQUIREMENTS WERE 7 . 4  KW-HR/CU-M OF RAW REFUSE. ( U C )  
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Q§-03-00?4+ T H E  NEW CCMPOST P L A N T  AT DUISBURG-HUCKINGEN I N  O P E R A T I O N  ( Q U A N T I T Y  C O S T ( C A P 1 T A L )  COMPOSTING 1 

I R G R  I N F O R M A T I O N  B U L L  4 1  (MARCH 1 9 5 8 ) .  T H E  PLANT WAS O F F I C I A L L Y  OPENED ON 1 6  DECEMBER 1 9 5 7 .  REFUSE TRUCKS DUMP 
I N T E R N P T I O N A L  RESEAFCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 

T H E I R  LOADS I N T O  R E C E I V I N G  BUNKERS. THE REFUSE I S  TRANSPORTED TO THE COMPOST P L A N T  ON APRON AND B E L T  CONVEYORS. SCRAP 
I R O N  I S  SORTED OUT EY M A G N E T I C  P U L L E Y S  AND BALED. I N  THE WINTER, SCREENS ARE USED T O  SEPARATE OUT PSHES AND C L I N K E R .  
ON THE F I N A L  SORTING CONVEYOR, VALUABLE M A T E R I A L S  ARE P I C K E D  OUT BY HAND. THE REFUSE I S  THEN CONVEYED TO R O T A T I N G  
DRUMS, AND THERE I S  M I X E D  W I T H  SLUDGE. THE COMPOST L E A V E S  THE DRUMS AFTER FOUR DAYS R E T E N T I O N  AND IS  SCREENED 
A G A I  Ne THE PLANT SERVES A P O P U L A T I O N  OF 140,000 ( O N E - T H I R D  T H E  T O T A L  P O P U L A T I O N  OF THE C I T Y ) .  I T  HAS THE C A P A C I T Y  
TO PROCESS 200 CU-M METERS OF REFUSE PER DAY ( I . E . 9  8 0  TONS PER D A Y ) ,  10 TO 20 C U B I C  OF SLUDGE PER DAY, AND 2 TONS OF 
I R O N  PER CAY. FROM T H I S  WOULD B E  PRODUCED 50 TO 6 0  TONS OF COMPOST PER DAY. T H E  PLANT HAS TWO B I O S T A B I L I Z E R S ,  EACH 
25-M LONG AND 3.5-M DIAMETER.  TFEY HAVE A C A P A C I T Y  OF 250 CU-M. THE I N S T A L L E D  POWER I S  200 KW. T H E  P L A h T  COST ABOUT 
1 , 5 O O , C O @  GERMAN MAFKS TO B U I L D .  

@ = m Q a Z  T H E  P R E P A R A T I O N  AND U T I L I Z A T I O N  OF M U N I C I P A L  WASTES I N  HUNGARY ( COMPOSTING C O M P O S T ( A P P L I C A T I 0 N )  1 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P 3 S A L 1  E N G L I S H  TRANS BY U. S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
F A R K A S D I ,  G. 

I R G R  I N F O R M A T I G N  B U L L  5 ,  (AUGUST 1 9 5 8 ) .  T H E  REPORT M E N T I O N S  THE GENERAL T A K I N G  OVER OF P R I V A T E  E N T E R P R I S E S  BY T H E  
GOVERNMENT I N  1949. P N A T I O N A L  O R G A N I Z A T I O N  D E A L S  W I T H  A L L  WASTES. I N  1952 T H E  MANAGEMENT PROBLEMS CAUSED BY THE 
C O M P L I C A T E D  BUREAUCPACY WERE TOO GREAT. FOUR BRANCH O R G A N I Z A T I O N S  WERE FOUNDED. THE NEWLY FOUNDED I N S T I T U T E  FOR 
P E A T  AND F E R T I  L I Z E R  RESEARCH I S  R E S P O N S I B L E  FOR S O L V I N G  S C I E N T I F I C  PROBLEMS, P L A N N I N G  NEW PLANTS,  ETC. A L L  PROPOSALS 
MUST B E  S U B M I T T E D  T C  T H E  M I N I S T R Y .  THE INTERCONNECTED SYSTEM FOR C O L L E C T I O N ,  PROCESSING AND U T I L I Z A T I O N  O F  A L L  
URBAN WASTES OF T H E  E N T I R E  N A T I O N  HAS PROVED E X C E P T I O N A L L Y  GOOD FOP THE GENERAL AND A G R I C U L T U R A L  ECCNCMY. FOLLOWING THE 
GOOD R E S U L T S  A C H I E V E D  I K  HUNGARY, T H E  D I S P O S A L  OF REFUSE SOON SHOULD BE S I M I L A R L Y  ORGANIZED I N  CZECHOSLOVAKIA.  ( U C )  

r L - 0 3 - 0 0 3 4 6  I N A U G U R A T I O N  O F  T H E  COMPOSTING P L A N T  A T  DANTUMADEEL, NETHERLANDS ( N I G H T - S O I L  SLUDGE(SEWAGE1 1 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  5 7  (AUGUST 1 9 5 8 ) .  THE P L A N T  WAS D E S I G N E D  TO SERVE A P O P U L A T I O N  OF 10,000. NO I N F O R M A T I O N  I S  
G I V E N  ON THE SYSTEM OF CCMPCSTING I N  USE I N  T H E  PLANT.  S O R T I N G  I S  DONE BY HAND, AND M I L L I N G  I S  DONE W I T H  THE USE OF A 
HAMMER M I L L .  THE P U L V E R I Z E D  REFUSE I S  M I X E D  WITH SLUDGE I N  A M I X I N G  TROUGH. THE T I M E  R E Q U I R E D  FOR A G I V E N  BATCH OF 

WESTSTPATE, W. A. G. 

M A T E R I A L  TO COMPOST I S  FROM 3 T O  4 MONTHS. O P E R A T I O N  O F  THE P L A N T  WAS INAUGURATED D U R I N G  DECEMBER OF 1 9 5 7 .  ( U C )  

firQ3zQQ32 S P E C I A L  T E C H N I C A L  PROBLEMS I N  THE PROCESSING OF URBAN REFUSE ( COMPOSTING C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  1 
GOTHARD, S. A. 

I N T E R N A T I O N A L  PESEAECH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  E D U C A T I O N ,  AND WELFARE, 
I R G R  I N F O R M A T I O N  BULL 7, ( J U L Y  1 9 5 9 ) .  THE J E R S E Y  ( G R E A T  B R I T A I N )  PLANT MUST COMPLY W I T H  T H E  FOLLOWING 
REQUIREMENTS-  I T  MUST PRODUCE GCOD Q U A L I T Y ,  S A N I T A R Y  COMPOST FOR E Q U I V A L E N T  AMOUNTS OF REFUSE A h D  SLUDGE. T H E  
O P E R A T I O N  MUST BE DCNE W I T H  A M I N I M U M  OF LABOR AND A MAXIMUM DEGREE O F  M E C H A N I Z A T I O N  AND AUTOMATION WHEREVER P O S S I B L E .  
A L L  ODORS MUST BE AVOIDED.  THE PLANT I S  D E S I G N E D  TO SERVE A P O P U L A T I O N  OF 100,000. I T  HAS T H E  C A P A C I T Y  TO PROCESS 

DAYS I N  T H E  TOWEP A h D  8 TO 1 2  MONTHS GUT-OF-DOORS FOR CURING.  T H E  C A P I T A L  COST WAS $ 5 9 7 , 0 0 0 .  T H E  O P E R A T I N G  COSTS WERE 
$ 5 0 , 4 0 0  PER YEAR. ( U C )  

Q6zQ3=QQ34& THE R E C L A M A T I O N  OF REFUSE A T  BUDAPEST ( C O M P O S I T I O N  CCMPOSTING C O M P O S T ( C O M P O S I T I 0 N )  1 

100 TONS O F  REFUSE FER DAY. THE SYSTEM USED IS T H E  DORR-OLIVER (TOWER W I T H  S I X  CHAMBERS). THE COMPOSTING P E R I O D  I S  0 

DESZO, Ne + JENO, T .  
I N T E R N A T I O N A L  RESEAPCH GRCUF CN REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  BULL 9, (SEPTEMBER 1 9 6 0 ) .  THE C I T Y  OF BUDAPEST D E C I D E D  A G A I N S T  I N C I N E R A T I O N  BECAUSE OF T H E  LOW 
C A L O R I F I C - V A L U E  ( 6 C O  K - C A L / K G )  OF I T S  REFUSE, H I G H  ASH CONTENT I N  WINTER, AND THE H I G H  C A P I T A L  COST. I T  S E L E C T E D  
COMPOSTING AS THE A L T E R N A T I V E  METHOD OF D I S P O S A L .  THE AUTHOR D E S C R I B E S  EXPERIMENTS W I T H  COMPOSTING,  SUCH AS 
D E C O M P O S I T I O N  FACTORS, T H E  R E Q U I R E D  M I N I M U M  ORGANIC CONTENT I N  THE RAW M A T E R I A L S  THE EFFECT O F  M I C R O B I O L O G I C A L  
I N O C U L A T I O N ,  T H E  COURSE OF TEMPERATURE I N  T H E  P I L E S ,  T H E  I N F L U E N C E  O F  PH, AND THE DEGREE OF A E R A T I O N  NEEDED. ANAEROBIC 
D I G E S T I O N  W I T H  GAS PRODUCTION WAS ALSO CONSIDERED. P I L O T  P L A N T  EXPERIMENTS WERE CONDUCTED W I T H  T H E  USE OF SEALED I R O N  
TANKS ( 9 0 0 - L I T E R  C A P A C I T Y )  P L A C E D  I N  A B E C C A R I  CHAMBER F I L L E D  W I T H  DECOMPOSTING REFUSE. A M I X T U R E  OF GARBAGE (300 K G )  
AND SLUDGE I l O C  KG) M A I N T A I N E D  AT 2 5  DEGREES C T O  3 0  DEGREES C PRODUCED 17 CU-M O F  GAS PER MONTH W I T H  A METHANE CONTENT 
O F  4 5  PERCENT TO 50 PERCENT. T H E  T I M E S  REQUIRED FOR COMPLETE F E R V E N T A T I O N  WERE 4 TO 5 DAYS AT 42 DEGREES C TO 5 0  
DEGREES C, 3 0  T O  40 DAYS AT 20 DEGREES C TO 30 DEGREES C AND 70 TO 80 D A Y S  A T  10 DEGREES C TO 1 5  DEGREES C. ( U C )  

ph-93-00374 R E P C R T  CN R E C E N T  RESULTS A T  THE REFUSE COMPOSTING PLANT AT KUESNACHT-ZUERICH ( COST(CAPITAL) 
SAFETY-HAZARCS 1 
STAHFL,  F;. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I G N  B U L L  11, ( J U N E  1961). T H E  P L A N T  H A S  TWO HAMMER M I L L S  AND ONE D A N 0  M I X I N G  DRUM (WITHOUT A 
B I O S T A B I L I Z E R ) .  SLUDGE I S  ADDED TO THE REFUSE. T H E  PLANT SERVES A P O P U L A T I O N  O F  35,000. AFTER 200 HOURS OF O P E R A T I C N  
ONE-THIRD OF T H E  HAMKERS I N  T H E  COARSE M I L L  WERE I N  NEED OF REPLACEMENT. TWO MEN ARE S U F F I C I E N T  FOR A L L  OPERATIONS,  
I N C L U D I N G  WINDRGWING AND L O A D I N G  T H E  COMPOST TRUCKS. THE E Q U I P M E N T  COST WAS $84,000, O P E R A T I N G  COSTS $ 8 , 3 8 0  PER YEAR. 
P L A N T  HAZARDS WERE M A S S I V E  DAMAGE TO THE HAMMERS BY LARGE P I E C E S  OF METAL I N  T H E  REFUSE, AND C L O G G I N G  OF THE M I L L  B Y  
RAGS. BRICGING-OVER P T  THE THROAT MUST BE PREVENTED B Y  SMOOTH FEEDING.  ( U C )  

Q6-03-00775 THE REFUSE TREATMENT PLANT OF T H E  BADEN-BRUGG R E G I O N  ( S W I T Z E R L A N D )  ( COMPOSTING COST(  C A P I T A L )  I 
Z A M B E T T I ,  T.  

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  E D U C A T I O N ,  AND WELFARE, 

SMG/MULTIBACTO PROCESS. T H E  P L A N T  C O N S I S T S  OF A BUNKER, A CONVEYOR ( I R O N  REMOVED BY A MAGNETIC P U L L E Y ) ,  MULTIROTOR 
GRINDER,  F I R S T  S I E V E ,  D I G E S T E R ,  AND A SECOND S I E V E .  T H E  F I N E S  APE DISCHARGED BENEATH THE S I E V E  TO A BUNKER. AS THE 
F I N E  REFUSE L E A V E S  THE BUNKER I S  I T  I N O C U L A T E D  W I T H  A SUSPENSION CF B A C T E R I A  I N  WATER, OR W I T H  SLUDGE. THE D I G E S T E R  
HAS THE APPEARANCE C F  A N I C H O L S  FURNACE. AFTER 2 4  HOURS THE REFUSE I S  SUPPOSEDLY READY FOR U S E  AS COMPOST. C H E M I C A L  
F E R T I L I Z E R S  ( N ,  P, K )  MAY B E  ADDED BY A BATTERY O F  M I X E R S  T O  E N R I C H  THE COMPOST. THE P L A N T  SERVES A P O P U L A T I O N  OF 
100,C'OO. THE OPERATION BEGAN I N  1961 TO 1 9 6 2 .  THE P L A N T  COST ABOUT $ 5 0 0 , 0 0 0 .  OPERATING COSTS ARE $ 3 . 5 0  PER TON. 

C!brP35!!lm T H E  REFUSE CCMPOSTING PLANT AT STUTTGART-MOHRINGEN 

I N T E R N A T I O N A L  RESEAECH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATICN,  AND WELFARE, 
I R G Q  I N F O R M A T I O N  B U L L E T I N  1 5 ,  (AUGUST 1 9 6 2 ) .  T H E  COMPOST P L A N T  SERVES A P O P U L A T I O N  OF 100,000. T h E  COST OF 
CONSTRUCTION WAS 1 , 4 3 4 r C 0 0  DM ( A B O U T  $ 3 3 5 , 0 0 0 ) -  T H E  DORR-OLIVER SYSTEM I S  USED. A FLOW DIAGRAM O F  T H E  PROCESS I S  AS 

I P G R  I N F O R M A T I O N  B U L L  11, ( J U N E  1 9 6 1 ) .  THE C I T Y  D E C I D E D  T O  B U I L D  A COMPOSTING P L A N T  I N C O R P O R A T I N G  THE 

GLOCKNEF, K. 

FOLLOWS - BUNKER T O  M A G N E T I C  SEPARATOR TO HAND S E P A R A T I O N  TO R A S P I N G  MACHINE TO B A L L I S T I C  SEPARATOR TO WINDROW. T H E  
P L A N T  H A S  AN I N C I N E P A T O R  FOR BURNING I N D U S T R I A L  AND NONCOMPOSTABLE WASTES. ( U C )  

U-03-00392 T H E  REFUSE U T I L I Z A T I O N  P L A N T  OF THE WERDENBERG- L I E C H T E N S T E I N  R E G I O N  ( S W I T Z E R L A N D )  ( I N C I N E R A T  I O N  1 
G I G E R ,  Fa 

I N T E R N A T I O N A L  RESEAhCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

GRINDER,  SLUDGE M I X E F ,  AND AN I N C I N E R A T O R  FOR BURNING SCREEN REJECTS AND A N I M A L  CARCASSES. THE P L A N T  SERVES A 
P O P U L A T I O N  OF 4C,OOC. SLUDGE I S  ADDED TO THE REFUSE AS A PART OF T H E  COMPOSTING PROCESS. COMPOSTING BEGAN I N  FEBRUARY 
OF 1 9 6 2 .  

I R G R  I N F O R M A T I C N  B U L L  1 6 ,  (DECEMBER 1 9 6 2 ) .  THE COMPOST SYSTEM I N  USE I S  THE BUEHLER METHOD. T H E  PLANT I N C L U D E S  A 
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W9=QQ218 REFUSE P L A Y S  K E Y  ROLE FOR S C O T T I S H  C I T Y  ( ECONOMICS COMPOSTING S A L V A G E  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  

REFUSE REMOVAL JOURNAL 1 0 ( 1 )  T P. 26-27, 46 ( J A N U A R Y  1967) .  A D E S C R I P T I O N  OF S O L I D  WASTE R E C L A M A T I C N  A T  F A L K I R K t  
SCOTLAND. T H E  C O L L E C T I O N  AND D I S P O S A L  SYSTEM CONS1 STS OF SEPARATE P I C K U P S ,  I N C I  NERATIONT NATURAL CGMPOSTING, AND 
L A N D F I L L .  FOOD k A S T E S  PRE COLLECTED SEPARATELY AND SOLD TO P I G  FARMERS. HOUSEHOLD REFUSE I S  C O L L E C T E D  SEPARATELY.  
R E S I C E N T S  ARE REQUESTED TO SEPARATE AND BUNDLE A L L  WASTE PAPER AND CORRUGATED PAPER. GARDEN WASTES ARE ALSO COLLECTED 

RECLAMAT I O N (  L A N D )  I N C I N E R A T  I O N  BULKY-WASTE C O L L E C T I O N  

SEPARATELY AND ALLOWED T O  COMPOST. METALS, RAGS AND G L A S S  ARE HAND SORTED, C L I N K E R S  ARE REMOVED ANC CINCERS ARE 
SALVAGED. R E M A I N I N G  M A T E R I A L  I S  BURNED I N  AN I N C I N E R A T O R .  TRADE WASTE AND UNBURNABLES ARE D I S P O S E D  OF BY L A N D F I L L .  

Q6=U=QQS6 PHOENIX W I L L  COMPOST A L L  M U N I C I P A L  REFUSE ( COMPOSTING C O S T ( S U B S 1 D Y )  ) 

P U B L I C  WORKS 9 4 ( 3 1 ,  P. 82  (MARCH 1963) .  THREE COMPOSTING P L A N T S  W I L L  BE I N S T A L L E D ,  EACH W I T H  A 300- TON PER DAY 
C A P A C I T Y .  THE C I T Y  WILL PAY T H E  OPERATOR $1.25 PER TON I N  T H E  F I R S T  YEAR AND $1.10 PER TON THEREAFTER.  DANO-TYPE 

S U L L I V A N ,  R. He 

P L A N T S  WILL B E  CCNSTRUCTED B Y  THE A R I Z O N A  B I O C H E M I C A L  COMPANY. THE COMPANY AGREES TO PAY T H E  C I T Y  A C E R T A I N  PERCENTAGE 
OF T H E  P R O F I T S  FROM S A L E  O F  T H E  COMPOST PRODUCT. O P E R A T I O N  O F  THE P L A N T  IS T Y P I C A L  OF COMPOSTING SETUPS. ( U C )  

Q633=Qa43 REFUSE COMPOSTIHG I N  PHOENIX ( DANO COST(OPERAT1NG) 1 
T H E  AMERICAN C I T Y  76(417 P a  36 ( A P R I L  1961) .  A B R I E F  D I S C U S S I O N  OF PLANS FOR THE U N I T E D  S T A T E S '  F I R S T  FULL-SCALE 
COMMERCIAL COMPCSTING P L A N T  I N  PFOENIX,  ARIZONA.  ( P H S  1 

Qfd!3=QQ695 S I X  YEARS OF REFUSE COMPOSTING I N  B R I T A I N  ( C O S T ( C A P I T P L 1  DANO C O M P O S I T I O N ( C O M P 0 S T )  1 

P U B L I C  WORKS S2(121 T P. 110-111 (DECEMBER 1961 1 .  T H E  C I T Y  O F  EDINBURGH HAS BEEN COMPOSTING I T S  DOMESTIC REFUSE 
S I N C E  1955 BY MEANS O F  AN E X P E R I M E N T A L  DANO B I O S T A B I L I Z E R .  THE A R T I C L E  D E S C R I B E S  THE CONSTRUCTION OF T H E  DANO PLANT 

G R I  hDRO0, J 

AND THE VARIOUS COMPONENT PARTS. D I F F E R E N T  PROBLEMS A S S O C I A T E D  W I T H  THE PROGRAM OF COMPOSTING DOMESTIC REFUSE SUCH AS 
D I F F I C U L T I E S  W I T H  BGOKEN G L A S S  AND OTHER I N O P G A N I C  M A T E R I A L S  ARE CISCUSSED. FOLLOWING THE L E A D  AT EDINBURGH, OTHER 
COMPOSTING PLANTS HAVE BEEN DEVELOPED W I T H  EQUAL SUCCESS. I T  WAS FOUND THAT NO E N T E R I C  O R  D Y S E N T E R I C  ORGANISMS WERE 
FOUND I N  THE COMPOST. A S  A D D I T I O N A L  PLANTS H A V E  BEEN DEVELOPED, THE T O T A L  AMOUNT OF END PRODUCT I N  THE SUM OF 1 Q , O O O  
TONS O F  COMPOST A YEAR BECAME TOO LARGE TO HANDLE AND R E Q U I R E D  T H E  NEED FOR M A R K E T I N G  TO B E  P L A C E D  I N  T H E  HANDS OF A 
CONTRACTOR. ( P I - E A )  

QOr43=M491 MOSCOW TC T P Y  FRENCH CCMPOSTING ( SALVAGE ) 
ENGRG NEWS-RECORD, P a  56 (SEPTEMBER 8, 1966) .  MOSCOW GENERATES ABOUT 3000 TONS OF REFUSE EACH CAY. I N  THE PAST 
T H I S  M A T E R I A L  HAS BEEN P L A C E D  I N  DUMPS. W I T H  A LACK O F  C L O S E - I N  S I T E S ,  AND APPEARANCES, I N T E R E S T  I S  B E I N G  G I V E N  TO 
OTHER METHODS OF D I S P O S A L .  A F I V E  M I L L I O N  D O L L A R  CCMPOST P L A N T  I S  CURRENTLY B E I N G  DESIGNED BY T H E  FRENCH. C A P A C I T Y  
W I L L  BE 600 TONS PER DAY 

Q61p3zQQIQ5 COMPUSTIkG O P E R A T I O N  HANDLES REFUSE AND SLUDGE ( SALVAGE ) 
P U B L I C  WORKS 9 9 ( 3 ) r  P. 8 4  (MARCH 1968) .  A D E S C R I P T I O N  OF THE LONE STAR ORGANICS COMPOSING P L A N T  I N  FOUSTON, 
TEXAS. C A P A C I T Y  I S  400 TONS PER DAY OF REFUSE AND 1201000 GALLONS OF WASTE A C T I V A T E D  SLUDGE. 

UrQ3=QC13.5 A LOOK A T  EUROPEAN COMPOSTING ( DANO C O S T ( O P E R A T I N G 1  C O S T ( C A P I T A L 1  CGST(SUBS1DY 1 S A L V A G E  SURVEY ) 

P U B L I C  WOPKS 9 2 ( 2 ) ,  P. 107-110, 156-1599 162 ,  164 (FEBRUARY 19611. REASONS FOR COMPOSTING I N  ELROPE ARE S A N I T A R Y  
WASTE D I S P O S A L ,  AGRICULTURE,  AND ECONOMY. THREE GENERAL COMPOSTING PROCESS T Y P E S  ARE- OPEN WINDROW W I T h  TURNING,  
V E N T I L A T E D  C E L L  W I T H  I N T E R M I T T E N T  DISTURBANCE,  AND MECHANICAL W I T H  CONTINUOUS M I X I N G  AND AERATION.  THE TlvO MOST 
NUMEROUS TYPES I N  S I X  C O U N T R I E S  hERE THE R A S P I N G  AND DANO SYSTEMS. COSTS GENERALLY COMPARE F A V O R A B L Y  W I T H  REFUSE 
I N C I N E R A T  ION.  (PHEA 1 

QbrQ9-QQ14Q T H E  REFUSE COMPOSTING PLANT I N  EDINBURGH, ENGLAND ( C O M P O S T ( C O M P O S I T I 0 N )  P R I C E ( C 0 M P C S T )  

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TPANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  57 P. 1 (AUGUST 19581. T H E  DANO B I O S T A B I L I Z E R  SYSTEM I S  USED. THE PLANT WAS OPENED I N  J U L Y  
1955. I T  CAN FANDLE FROM 70 TO 75 TONS OF RAW R E F U S E  PER WEEK. FROM T H I S  AMOUNT, 35 TCNS OF CCMPOST ARE PRODUCED EACH 
WEEK. THE P L A N T  OPERATES 8 HCURS PER DAY, 5-1/2 DAYS PER WEEK. FROM 270 TO 300 L I T E R S  OF SEWAGE SLUDGE ARE ADDED FOR 
EACH TON O F  REFUSE INTPODUCED I N T O  THE B I O S T A B I L I Z E R .  THE COMPOSTING MASS REACHES A MAXIMUM TEMPERATURE OF 60 DEGREES 
C. THE S E L L I N G  P R I C E  O F  T H E  COMPOST I S  $4.9 PER TON. THE A N A L Y S I S  OF THE PRODUCT I S  AS FOLLOWS- M C I S T U R E  CONTENT 44.9 
PERCENT, OPGANIC MATTFR, 48.8 PERCENT, ASH 51.2 PERCENT, NITROGEN 1.1 PERCENT, N I T R O G E N  I N  THE ORGANIC MATTER, 2.3 
PERCENT, P H  L E V E L ,  7 - 0 1  C TO N R A T I O  25 TO 1. THE L A S T  S I X  I T E M S  ( E X C L U S I V E  OF P H I  ARE ON A DRY WEIGHT B A S I S .  ( U C )  

W I L E Y t  J. S. 

WILSON, N e  G. 

&=Q=zQ U T I L I Z A T I O N  OF URBAN REFUSE BY FERMENTATION ( F E R T I L I Z E R - V A L U E  COMPOSTING 
DE L A  R U B I A  PACHECO, J. 

L A  M I S E  E N  VALEUR DES DECHETS U R B A I N S  P A R  FERMENTATION.  G E N I E  C I V I L  1 3 8 ( 1 5 - 1 6 ) ~  P. 334-338 (AUGUST 1-15, 1961) .  
PAPER COMPARES V A R I C U S  METHODS OF D I S P O S A L .  DISADVANTAGES OF NATURAL F E R M E N T A T I O N  AND O F T  E X P E R I M E N T A L L Y  A P P L I E D ,  
PNAEROBIC D I G E S T I O N ,  FOR FERMENTATION.  L I S T  OF LARGE P L A N T S  FOR PEROBIC FERMENTATION.  D E T A I L E D  D E S C R I P T I O N  OF P L A N T  
AT PAMPELLINE, FRANCE. PRODUCTING 50 T P D  COMPOST, FREE OF PATHOGEN ORGANISMS BUT R I C H  I N  USEFUL MICROORGANISMS. ( E 1 1  

Qb-=Q9=QQB D I  SCUSSIGN OF CCMPOSTING OF PEFUSE W I T H  SEWAGE SLUDGE ( C O S T ( M I L O R G A N 1 T E )  C O S T ( 0 I S P O S A L )  1 

COMPOST SCIENCE e ( l )  9 P. 22-27 (SPRING-SUMMER 1 9 6 7 ) .  METHOD AND ADVANTAGES OF T R E A T I N G  SEWAGE SLUDGE W I T H  REFUSE 

SLUDGE I S  COMPCSTED W I T H  REFUSE PFTER T H I C K E N I N G  I N  E X I S T I N G  SLUDGE D I G E S T E R  AND G R A V I T Y  F I L T E R I N G  I N  P E R M U T I T  DGC 

W I L E Y ?  J .  S. 

OR OTHER S O L I D  WASTES BY COMPOSTING A T  NEW COMPOSTING P L A N T  OF JOHNSON C I T Y ,  T E N N t  ARE DISCUSSED.  RAW PRIMARY SEWAGE 

SLUDGE CONCENTRATOR. M 3 1  STURE AND N U T R I E N T  CONTENTS OF V A R I O U S  T Y P E S  OF SEWAGE SLUDGE. ( E I )  

Q&-@3-0Q&qz M O B I L E ,  ALABAMA B U I L D S  300 TON PER DAY COMPOST P L A N T  ( COMPDSTING 1 
COMPOST SCIENCE 69 P. 32 (1965) .  MOBILE,  ALABAMA, HAS CONTINUED TO B U I L D  A 300 TPD COMPOSTING P L A N T  FOR ABOUT $1.1 
M I L L I O N  AND I T  I S  SCHEDULED FOR COMPLETION I N  AUGUST 1965. I N C O M I N G  TRUCKS k I L L  BE WEIGHED, D R I V E N  UP A RAMP WHERE 
REFUSE WILL BE DUMPED I N T O  A R E C E I V I N G  HOPPER AND CONVEYOR. A S  REFUSE MOVES, PAPER AND RAGS W I L L  B E  SALVAGED. CANS 
AND FERROUS METALS k I L L  BE REMOVED M A G N E T I C A L L Y  AND PROCESSED FOR SALE. GLASS W I L L  BE REMOVED AND GROUEvD TO A SAND 
GRADATION.  T H E  PLANT h I L L  HAVE A P R I M A R Y  AND SECONDARY GRINDER. AFTER SECONDARY G R I N D I N G ,  M O I S T U R E  W I L L  BE ADDED, AND 
T H E  COMPOST W I L L  BE B A L E D  FOR I N S I D E  AND O U T S I D E  STORAGE. A F I N A L  GRINDER I S  PROVIDED FOR BULK SHIPMENTS.  GRUENDLER 
CRUSHER AND P U L V E R I Z E R  COMPANY OF ST. L O U I S ,  M I S S O U R I ,  I S  S U P P L Y I N G  T H E  PROCESS MACHINERY, AS I S  LOGEMANN BROTHERS OF 
MILWAUKEE, WISCCNSIN.  I T  IS E S T I M A T E D  I T  W I L L  COST AROUND $2.60/TON OF I N P U T  TO OPERATE T H E  PLPNT. ARRANGEMENTS HAVE 
BEEN MADE FOR MARKETING THE END PRODUCTS WHEREBY I T  W I L L  NOT COST THE TAXPAYERS ONE CENT. I N  FACT, THE C I T Y  SHOULD 
MAKE A P R O F I T  @N THE OPERATION.  

p6Sk-x LARGE-SCALE COMPOSTING I N  T H E  S O V I E T  U N I O N  ( F E R T I L I Z E R - V A L U E  

COMPOST S C I E N C E  5 ( 2 ) 9  P. 19-20 (SUMMER 1964) .  A R E V I E W  OF R U S S I A N  A G R I C U L T U R A L  REPORTS SHOWS T h E  VALUE OF 
FRANZ, M. 

COMPOSTED WASTES I N  B U I L D I N G  S O I L S  AND I N C R E A S I N G  CROP Y I E L D S .  ( P H E A )  
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Qfd&dE865 REPORT CN THREE MANURE COMPOSTING P L A N T S  

C@MPOST S C I E N C E  5 ( 2 1 ,  P. 1 5 - 1 6  (SUMMER 1 9 6 4 ) .  WINDROW COMPOSTING PLANT THAT T R E A T S  M I X T U R E  O F  FEEDLOT MANURE FROM 
W I L E Y ,  J. S. 

5 5 0 9  STEERS AND MEAT P A C K I N G  WASTES I N C L U D I N G  BLOOD, P L A N T  FOR COMPOSTING C H I C K E N  MANURE FROM 1 M I L L I O N  B I R D  EGG RANCH 
I N  C A L I F O R N I A ,  AND COMPOSTING DRUM 10 FEET D I A M E T E R  AND 100 F E E T  LONG I N  EGG RANCH W I T H  1 M I L L I O N  L A Y E R S  ARE 
DESCRIBED.  ( E 1 1  

Q6=Q3=W&= DEVELOPkENT OF COMPOSTING I N  I S R A E L  ( DANO C D S T ( C A P 1 T A L )  SALVAGE C O M P O S I T I O N (  COMPOST) S U B S I D Y  1 
WATSON, L. 

COMPOST S C I E N C E  4 ( 2 ) f  P. 11-12 (SUMMER 1 9 6 3 ) .  'I DANO 'I 6 1 0 - S T A B I L I Z E R ,  D E S I G N E D  T O  HANDLE 50  TCNS OF RAW REFUSE 

T E L - A V I V ,  COMPRISES 4 R E C E P T I O N  HOPPERS I N T O  WHICH RAW REFUSE I S  T I P P E D  V I A  8 T I P P I N G  BAYS. S A L V A G E A B L E  M A T E R I A L  AND 
BULKY I T F M S  WHICH M I G H T  I N T E R F E R E  W I T H  SMOOTH OPERATION OF G R I N D I N G  PROCESS, ARE REMOVED BY HAND FROM P I C K I N G  B E L T  AND 

PER D A Y  I N  H A I F A  I S  I N  PROCESS OF H A V I N G  I T S  D E S I G N  C A P A C I T Y  DOUBLED TO 100 TPD. DORR-OLIVER SYSTEM OPERATING I N  

POWERFUL MAGNETS REMOVE FERROUS METAL. THREE A D D I T I O N A L  TOWNS ARE A C T I V E L Y  P L A N N I N G  E R E C T I O N  O F  MECHANIZED COMPOST 
PLPNTS.  ( E 1 1  

0 6 - 0 3 - Q Q B 1 6  T H E  P H O E h I X  PLBNT - A PROGRESS REPORT 
COMPOST S C I E N C E  A( 1 1 ,  Pa 17 ( 1 9 6 3 ) .  APPARENTLY FROM THE I N F O R M A T I O N  PRESENTED, T H E  PLANT AT T H I S  STAGE HAS MANY " 

KTNKS 70 S T R A I G H T E N  OUT 'I. SGME OF T H E  O R I G I N A L  I N S T A L L A T I O N S  WERE E X P E R I M E N T A L  ONES, AND THERE HAVE BEEN MANY 
CHANGES. A D D I T I O N A L  EQUIPMENT IS B E I N G  I N S T A L L E D  TO I N C R E A S E  T H E  D A I L Y  C A P A C I T Y .  

WHY T H I S  NEW Z E A L A N D  C I T Y  CHOSE COMPOSTING ( C O M P O S I T I O N  ECONOMICS 1 
HUTCHINSON,  G. A. 

COMPOST S C I E N C E  3 ( 4 ) ,  P. 2 4 - 2 9  ( W I N T E R  1 9 6 3 ) .  ACCOUNT OF EXPERIMENTS,  P I L O T  PLANT, AND I N V E S T I G A T I O N S  THAT L E D  T O  
D E C I S I O N  T O  B U I L D  AUCKLAND COMPOST PLANT,  REPORTED F I R S T  OF I T S  K I N D  I N  A U S T R A L I A  OR NEW ZEALAND. PLANT D E T A I L S  
I N C L U D I N G  R E C E P T I O N  HOPPER, E L E V A T E D  S I L D ,  MATURING WINDROWS, T U R N I N G  M A C H I N E  AND TRUCK FOR BAGGED ORDERS. ( E 1 1  

9 6 - 0 3 - 0 0 8 8 Q  I L L U S T R A T E D  TOUR OF OVERSEAS COMPOST P L A N T  ( C O S T ( C A P 1 T A L )  G R I N D I N G  RASP B A L L I S T I C - S E P A R A T O R  ) 
WILMES, L. W. 

COMPOST S C I E N C E  3 ( 4 ) ,  Pa 1 2 - 1 3  ( W I N T E R  1 9 6 3 ) .  D E S C R I P T I O N  OF ARNHEM I N S T A L L A T I O N  T O  .SHOW HOW DUTCH AGRICULTURE 
B E N E F I T S  FROM I T S  D C M E S T I C  REFUSE. METHODS AND S P E C I A L  F A C I L I T I E S  FOR C O L L E C T I O N  OF HOUSEHOLD REFUSE. PLANT,  WHICH 
PROCESSES REFUSE FOR 1 2 6 , 0 0 0  P E S I D E N T S ,  I S  OPERATED BY 10 WORKERS. ( € 1 )  

36-03-0QaB2 F U L L - T I M E  SCHEDULE O F  P H O F N I X  COMPOST P L A N T  ( DANO ) 

COMPOST S C I E N C E  3 ( 4 ) ,  P. 9-10 ( W I N T E R  1 9 6 3 ) .  THE T R A D I T I O N A L  L A N D F I L L  AND GARBAGE DUMP D I S P O S A L  METHODS ARE B E I N G  

B I O L O G I C A L  PROCESS TPPNSFORMS THE ORGANIC CONTENT OF REFUSE AND GARBAGE I N T O  U S E F U L  COMPOST UNDER H Y G I E N I C  C O N D I T I O N S .  
( AUTH 1 

V A L I A N O S ,  J. N. 

E L I M I N A T E D  I N  T h E  P A P I D L Y  GROWING SOUTHWESTERN M E T R O P O L I S  OF P H O E N I X ,  ARIZONA.  NOW A CONTINUOUS ANC F U L L Y  MECHANIZED 

Qb=QIi=QQ893 COMPOSTING C I T Y  REFUSE I N  T H E  NETHERLANDS ( VAN-MAANEN SALVAGE DANO 1 
TEENSMA, 6 .  

COMPOST S C I E N C E  1 ( 4 ) ,  P. 11 (MARCH 1 9 6 1 ) .  T H E  A R T I C L E  D E S C R I B E S  THE NEED FOR REFUSE COMPOSTING I N  THE NETHERLANDS, 
AND E X P L A I N S  HOh' THE PROCESS PRCGRESSED I N  THAT COUNTRY. COMPOSTING ON A LARGE SCALE BEGAN W I T H  THE O P E R A T I O N  O F  THE 
V A N  MPANEN P L A N T  AT k I J S T E R  I N  1 9 2 9 ,  A T I M E  WHEN COMPOST WAS NEEDED TO RESTORE THE P H Y S I C A L  F E R T I L I T Y  OF T H E  S O I L  
D E P L E T E D  AFTEP 30 YEPPS OF SOLELY C H E M I C A L  F E R T I L I Z A T I O N .  AT T H E  END OF 1 9 6 0 ,  1 5  COMPOSTING P L A N T S  WERE I N  O P E R A T I O N  
I N  T H E  NETHERLANDS-- TWO VAN MAANEN PLANTS, E I G H T  R A S P I N G  PLANTS,  FOUR DANO PLANTS,  AND ONE HAMMER M I L L  PLANT.  THE 
LARGE W I J S T E R  PLANT KAS MODERNIZED I N  1 9 6 2 .  THESE COMPOSTING SYSTEMS PROCESSED NEARLY~ 30 PERCENT OF T H E  T O T A L  
M U N I C I P A L  PEFUSE OUTPUT I N  THE NETHERLANDS. T H E  SYSTEMS ARE B R I E F L Y  D E S C R I B E D  I N  THE REPORT. THE PART PLAYED B Y  THE 
DUTCH GOVERNMENT I N  M A K I N G  P O S S I B L E  THE DEVELOPMENT AND I N S T A L L A T I O N  OF THE SYSTEMS ALSO I S  TOLD.  THE AUTHOR P R E D I C T S  
THE C O N S T R U C T I C h  OF MORE COMPOSTING PLANTS,  BECAUSE HE FORECASTS A DEMAND FOR A D D I T I O N A L  COMPOST. ( U C )  

Q0-03-QQ894 COMPCSTIRG SEWAGE SLUDGE W I T H  M U N I C I P A L  REFUSE 

COMPOST S C I E N C E  1, P. 9 (AUTUMN 1 9 6 0 ) .  THE A D D I T I O N  OF SEWAGE SLUDGE CAN BE OF H E L P  I N  THE COMPOSTING OF M U N I C I P A L  

TO M U N I C I P A L  REFUSE I N C R E A S E S  T H E  N U T R I E N T  V A L U E  OF THE COMPOSTED PRODUCT. PATHOGENS I N  THE SLUDGE ARE K I L L E D  BY THE 

D A V I E S ,  A. G. 

WASTES. HOWEVER, L I T T L E  HAS B E E N  DONE ALONG THESE L I N E S  EXCEPT ON THE I S L A N D  OF JERSEY. T H E  A D D I T I O N  O F  SEWAGE SLUDGE 

HEAT PRODUCED I N  A PROPERLY CONDUCTED AEROBIC,  T H E R M O P H I L I C  COMPDSTING PROCESS. TO KEEP THE M O I S T U R E  CONTENT A T  THE 
PROPEP L E V E L ,  T H E  SLUDGE SHOULD BE P A R T I A L L Y  DEWATERED BEFORE B E I N G  ADDED T O  THE REFUSE. I N  T H E  O P E R A T I C N  AT 
L E I C E S T E P ,  ENGLAND, A VACUUM F I L T E R  I S  L I N E D  W I T H  WOOD FLOUR P R I O R  TO T H E  A D D I T I O N  OF D I G E S T E D  SLUDGE. THE SLUDGE CAKE 
A N 0  T H I N  LAYER OF THE FLOUR ARE CUT OFF B Y  A K N I F E  AT EACH R E V O L U T I O N  OF T H E  F I L T E R .  EXPERIMENTS ARE B E I N G  CONDUCTED 
H T T H  T H E  A I M  O F  I M P R O V I N G  T H E  PROCESS. THE U S E  O F  SLUDGE-REFUSE M I X T U R E S  I N  COMPOSTING ADDS L I T T L E  TO Tk.E COST OF 
REFUSE COMPOSTING. I T  DOES, HOWEVER, P R O V I D E  GOOD S A V I N G S  I N  SEWAGE DISPOSAL.  ( U C )  

Qb-03-0Q8Pz PHOENIX MAKES PROGRESS W I T H  COMPOST P L A N T  ( DANO 1 

U N L O A D I N G  I N S I D E  THE B U I L D I N G  WHICH HOUSES THE COMPOST EQUIPMENT. PLANS HAVE ALSO BEEN MADE T O  LANDSCAPE THE GROUNDS 
COMPOST SCIENCE 1 ( 2 ) ,  P. 47 ( i 9 6 n ) .  THE COMPOST PROCESS W I L L  BE COMPLETELY ENCLOSED, W I T H  THE GARBAGE TRUCKS 

O U T S I D E  T H E  PLArUT. T H E  C I T Y  W I L L  R E C E I V E  T E N  PERCENT OF A L L  P L A N T  GROSS SALES AFTER THE F I R S T  YEAR OF OPERATION,  AND A 
GUARANTEED M I N I M U M  PNNUAL INCOME BETWEEN $45,0r)r? AND $60,000 THEREAFTER. I N  RETURN, THE DANO-GROUP WILL B E  P A I D  A 
DUMPING F E E  FROM PHCENIX O F  $ 1 . 2 5  PER TON THE F I R S T  YEAR AND $1.10 PER TON THEREAFTER. ACCORDING T O  J C H N  Ma U R I E ,  
RESEARCH AND BUDGET O F F I C E R ,  T H E S E  COSTS ARE JUST ABOUT THE SAME AS THE PRESENT L A N D F I L L  METHOD COSTS. THE GROUP WHICH 
W I L L  F I N A N C E  T H E  DANO P L A N T  P L A N S  T O  S E L L  THE F I N I S H E D  COMPOST TO A F E R T I L I Z E R  CCMPANY WHO I N  TURN WILL MARKET I T  ON A 
R E T A I L  B A S I S .  TESTS ARE ALREADY UNDERWAY AT THE U N I V E R S I T Y  OF A R I Z O N A  ON THE E F F E C T I V E N E S S  OF T H I S  CCMPCST AS A S O I L  

MARKET FOR COMPOST. 
C O N D I T I O N E R .  T k @  P P E L I M I N A Q Y  SURVEYS HAVE ALREADY I N D I C A T E D  THAT THE LARGE NEARBY AGRICULTUR'AL AREAS MAKE A F I N E  

Qb=QPQUm COMPGSTING M U N I C I P A L  GAPBAGE I N  I S R A E L  ( P R I C E ( C O M P 0 S T )  G R I N D I N G  C O S T ( C A P 1 T A L )  OPEN-DUMP 1 

COMPOST S C I E N C E  1(1), P. 2 1  ( S P R I N G  1 9 6 0 ) .  I N T E R E S T  I N  COMPOSTING M U N I C I P A L  GARBAGE HAS GROWN I N  I S R A E L  D U R I N G  T H E  
PAST F I V E  YEAPS FOP A NUMBER OF REASONS. T H E  COMPOSTABLE F R A C T I O N  OF I S R A E L I  REFUSE I S  ABDUT 6 4  PERCENT OF THE TOTAL,  
AS COMPARED TO T H A T  OF C O U N T R I E S  SUCH A S  ENGLAND WHERE THE REFUSE IS ONLY ABOUT 30 PERCENT COMPOSTABLE. I S R A E L  NEEDS 
T H E  END PRODUCT PS F E R T I L I Z E R  FOR I T S  GROWING AGRICULTURAL ECONOMY. CONSEQUENTLY, THE GOVERNMENT HAS STARTED TO 
S U B S I D I Z E  TO SOME EXTENT COMPANIES WHICH WILL B U I L D  COMPOSTING PLANTS. T H E  PRESENT, DOMINANT METHOD OF NASTES D I S P O S A L  
I S  T H E  U N S A N I T A R Y  OPEN DUMP. TREMENDOUS F L Y  PROBLEMS HAVE B E E N  ENCOUNTERED. I N  SOME C I T I E S ,  AN UNMECHANIZED WINDROW 
METHOD OF COMPOSTIhG HAS BEEN USED. THESE OPERATIONS ARE C H A R A C T E R I Z E D  B Y  THE ANAEROBIC D E C O M P C S I T I O N  OF T H E  REFUSE. 
THEY GENERALLY HAVE F A I L F D  BECAUSE THEY D I D  NOT A L L E V I A T E  THE F L Y  PROBLEM, AND BECAUSE OF THE H I G H  LABOR COSTS. REFUSE 
WHICH HAD BEEN P A R T I A L L Y  S T A B I L I Z E D  I N  OPEN DUMPS, I S  B E I N G  COMPOSTED. THE END PRODUCT O F  SUCH OPERATIONS I S  O F  A 
F 4 1 R L Y  GOOD Q U A L I T Y .  T H E  C I T Y  O F  T E L  A V I V  CONTRACTED T O  HAVE A 500-TON C A P A C I T Y  COMPOST P L A N T  B U I L T .  A P I L O T  P L A N T  
WAS SET UP TO F I L D  THE MOST E F F I C I E N T  TYPE @F O P E R A T I O N  FOR T H E  C I T Y .  T H E  P I L O T  PLANT I S  F U L L Y  MECHANIZED,  AND H A S  A 
D A I L Y  CAPACITY OF BO-1OC CU-M. SALVAGEABLE M A T E R I A L S  ARE SEGREGATED. THE COMPOSTABLE M A T E R I A L S  ARE GROUND AND 
P U L V E P I Z E D  BEFOPE B E I N G  STACKED I N  WINDROWS FOR DECOMPOSITION.  T H E  COMPOSTING REFUSE I S  TURNED B Y  TRACTORS AND I S  L E F T  
I N  T H E  P I L E S  FOR FROM 3 TO 4 WEEKS. THE F I N A L  500-TON P L A N T  W I L L  COST ABOUT $1 M I L L I O N .  T H E  C I T Y  W I L L  PAY THE 
OPERATORS $ 0 . 7 5 / T O N  FOR EACH TON O F  RAW GARBAGE HANDLED. H A I F A  H A S  A 60-TON P I L O T  P L A N T  - A MODEL FOR A LARGER SETUP 
TO SERVE THE C I T Y ' S  1 5 0 , 0 0 0  POPULATION.  ( U C )  

SHUVPL, H. I. 
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Q6-03-0mE REFUSE COMPOSTING P L A N T  A T  NORMAN, OKLAHOMA ( SEGREGATION SALVAGE 1 

COMPOST S C I E N C E  1, P. 5 (AUTUMN 1960)- ~- ONE OF THE MAJOR DRAWBACKS T-0 T H E  c O M P O S I l N G ~ R ~ C ~ S S - I N -  THE U.S. I S  T H E _ _  

N A T U R I Z E R  COMPANY, NOFMAN, OKLAHOMA, HAS D E V E L O P E 0  GOOD EQUIPMENT.  I T  HAD A DEMONSTRATION P L A N T  I N  O P E R A T I O N  A T  T I M E  

O P E R A T I O N  I N C L U D E  R E C E I V I N G ,  SORTING AND SALVAGE, G R I N D I N G  AND M I X I N G ,  DECOMPOSITION,  SCREENING,  BAGGING 9 AND STORAGE. 
T H E  REFUSE I S  GPOUNG AND P U L V E R I Z E D  AFTER THE SALVAGE OPERATIONS,  AND I S  CONVEYED TO A T R I - L E V F L  D I G E S T E R  FOR P A R T I A L  
DECOMPOSITION.  T H E  REFUSE I S  REGROUND AND SENT TO ANOTHER D I G E S T E R ,  REGROUND AND THEN E I T H E R  I S  STCRED CR I S  BAGGEC 
FOR SALE. THE P L A N T  I S  CAPABLE OF CCMPOSTING 35 TONS O F  REFUSE PER DAY. ( U C )  

MCGAUHEY, P. H. 

F A C T  T H A T  THERE H A S  NOT BEEN ADECUATE EQUIPMENT T O  MAKE A MECHANICAL PROCESS T E C H N I C A L L Y  OR ECONOMICALLY F E A S I B L E .  THE 

OF A R T I C L E .  T H E  BODY OF T H E  A R T I C L E  I S  CONCERNED W I T H  A D E S C R I P T I O N  OF THE N A T U R I Z E R  PLANT.  THE MAJOR STEPS OF T H E  

863kQQ913 M U N I C I P A L  COMPOSTING I N  U N I T E D  KINGDOM ( Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS C O M P O S I T I O N ( C O M P 0 S T )  SALVAGE 
B A L L I S T I C - S E P A R A T O R  RASP P R I C E ( C O M P 0 S T )  C O S T ( C A P 1 T A L )  COST ( O P E R A T I N G )  
GORDCN, C. A. 

AM SOC C I V I L  ENGRG J S A N I T  ENGRG D I V  8 4 ( S A 6 ) ,  (NOVEMBER 1958). D E S C R I P T I O N  AND O P E R A T I O N  OF K I R C K C O h N E L  AND JERSEY 
M U N I C I P A L  COMPOSTING P L A N T  I N  GREAT B R I T A I N .  D I S C U S S I O N  OF METHODS FOR COMPOSTING O F  REFUSE AND SEWAGE SLUDGE AND OF 
GENERAL TRENDS I N  WASTE D I S P O S A L .  ( € 1 )  

Q h 1 9 k Q C 9 U  REFUSE D I S P @ S A L  I N  D U M F R I E S S H I R E  ( COMPOSTING C O S T ( 0 P E R A T I N G )  C O S T ( C A P 1 T A L I  DANO T R A N S F E R - S T A T I O N  1 
P U B L I C  C L E A N S I N E  5 3 ( 5 ) 1  P .  241 (MAY 1963). PRESENTS A PAPER, E N T I T L E D  " DEVELOPMENTS I N  REFUSE C I S P C S A L  I N  
D U M F R I E S S H I R E ,  'I BY JOHN W. FLETCHER. THE PAPER D I S C U S S E S  THE NEW REFUSE D I S P O S A L  SCHEME I N A U G U R A T E D  I N  D U M F R I E S S H I R E ,  
I N  W H I C H  T H E  TOWNS OF LANGHOLM, LOCHMABEN, SCOTLAND, AND L O C K E R B I E  ARE P A R T I C I P A T I N G .  D E S C R I B E S -  ( 1 )  T H E  
SEPARATION-COMPOSTING PLANT,  WHICH W I L L  PROCESS BOTH REFUSE AND SLUDGE, (2) A L L O C A T I O N  OF COSTS OF THE SCHEME, ( 3 )  
P O P U L A T I O N  D I S T R I B U T I O N  AND REFUSE Q U A N T I T Y  I N  T H E  AREA, ( 4 )  T H E  SELECTED S I T E  FOR THE D I S P O S A L  WORKS, AND ( 5 )  TRANSFER 
P R O V I S I O N S  AT L O C A T I C N S  AROUND THE COUNTY FOR B U L K  TRANSP@RT OF REFUSE AND SLUDGE TO T H E  D I S P O S A L  WORKS, I N C L U D I N G  
L O C A T I O N S  OF T H E  S I X  TRANSFER DEPOTS, CONTAINERS AND V E H I C L E S  USED I N  THE SYSTEM AND O P E R A T I O N  OF T H E  (PENMAN) TRANSFER 
SYSTEM. AN A P P E N D I X  G I V E S  E S T I M A T E D  C A P I T A L  OUTLAY AND ANNUAL COSTS. A D I S C U S S I O N  FOLLOWS T H E  PAPER. ( P H S )  

L6=QlrZrp3P REFUSE AND R EFUSE-SLUDGE COMPOSTING I SLUDGE(SEWAGE) DANO RASP 
W I L E Y ,  J. S. 

J BOSTON SOC C I V I L  ENGRS, ( J A N U A R Y  1967). IN THE ARTICLE ARE DISCUSSED SOME OF THE RESULTS OBTAINED IN COMPOSTING 
S T U D I E S  I N  THE U.S., AND D E S C R I P T I O N S  ARE G I V E N  OF TWO PROCESSES OF COMPOSTING WIDELY USED I N  EUROPE. RESULTS O B T A I N E D  
I N  THE U.S. S T U D I E S  SHOWED THAT COMPOSTING OF ORGANIC WASTES I S  T E C H N I C A L L Y  F E A S I B L E  E I T H E R  I N  M E C H A N I C A L  U N I T S  OR I N  
WINDROWS. THE ORGANIC WASTES HAVE MOISTURE CONTENTS RANGING FROM 40 PERCENT TO 70 PERCENT. I N  T H E  PROCESSES, 
D E C O M P O S I T I O N  GENERCLLY TAKES P L A C E  I N  T H E  T H E R M O P H I L I C  RANGE, I .E.1 113 TO 140 DEGREES F. END PRODUCTS ARE HUMUS, OR 
HUMUS FORMING SUBSTAhCES, CARBON D I O X I D E  AND WATER. T H E  AUTHOR NOTES T H A T  30 PERCENT TO 40 PERCENT OF THE 
D E C O M P O S I T I O N  GF V O L A T I L E  S O L I D S  OCCURRED W I T H I N  6 TO 1 1  D A Y S  I N  THE LABORATORY, AND W I T H I N  29 TO 43 DAYS I N  OUTDOOR 
WINDROWS AND B I N S .  AT T H E  END OF T H E  COMPOSTING PROCESS, F I B E R S  C O N S T I T U T E  ABOUT 50 PERCENT OF THE COMPOSTED 
M A T E R I A L  A GOOD C C R R E L A T I O N  E X I S T E D  BETWEEN TEMPERATURE AND CARBON D I O X I D E  PRODUCTION, WATER PRODUCED AND EVAPORATED, 
AND OXYGEN CONSUMED. C O R R E L A T I C N  C O E F F I C I E N T S  AVERAGED FROM 0.75 TO 0.85. THE RESPIRATORY Q U O T I E N T  WAS ON THE ORDER 

DESTROYED. O F  THE EUROPEAN COMPOSTING SYSTEMS, THE DANO METHOD PROVIDES REFUSE SORTING, COMPOSTING W I T H  CONTINUOUS 
T U M B L I N G  AND A E R A T I O N  FOR THREE TO F I V E  DAYS ( B I O S T A B I L I Z E R ) ,  REFINEMENT,  AND C U R I N G  OF THE COMPOST. T H E  R A S P I N G  
SYSTEM PROCESS I N C L U G E S  REFUSE SORTING,  G R I N D I N G ,  AND R E F I N I N G ,  FOLLOWED BY WINDROW COMPOSTING FOR 3 TO 5 MONTHS. I N  
COMBINED REFUSE-SLUDGE COMPOSTINGt  RAW SLUDGE I S  ADDED TO SORTED REFUSE. T H E  SLUDGE R A I S E S  T H E  N I T R O G E N  CONTENT O F  T H E  
M A T E R I A L  TO BE COMPCSTED, AND SPEEDS DECOMPOSITION.  T H E  F I N A L  COMPOST I S  IMPROVED I N  STRUCTURE AND N U T R I E N T  CONTENT. 
( U C )  

Qk01tQQPftQ REFUSE PLANT I N  C I T Y  PARK ( COMPOSTING BULKY-WASTE C O S T ( C A P 1 T A L )  I 
P U B L I C  C L E A N S I N G  59(11) T P. 57r)-575 (NOVEMBER 1967) THE I N T E R N A T I O N A L  D I S P O S A L  CORPORATION'S NEW REFUSE 
R E C L A M A T I O N  PLANT I N  S T .  PETERSBURG, F L O R I D A ,  I S  A S O P H I S T I C A T E D  S O L U T I O N  TO THE PROBLEM OF P R O V I D I N G  E F F I C I E N T  AND 
NUISANCE-FREE D I S P O S A L  C F  C I T Y  REFUSE. A P P L I C A T I O N  O F  MODERN M A T E R I A L  H A N D L I N G  TECHNIQUES TO THE P L A N T ' S  D E C O M P O S I T I O N  
PROCESSES, AND T k E  ABSENCE OF SMOKE, FUMES, N O I S E  OR UNPLEASANT ODORS HAVE R E S U L T E D  I N  AN U N O B J E C T I O N A B L E  SYSTEM OF 
S O L I D  WPSTE TREATMENT W H I C H  CAN BE S I T E D  I N  A R E S I D E N T I A L  AREA. 

OF 0.9. H E A L T H  AND N U I S A N C E  HAZARDS AQE M I N I M A L .  PATHOGENS ARE K I L L E D .  WEED SEEDS, F L Y  EGGS', AND LARVAE ARE 

!36-'73-Qf359 COMPOST P L A N T  B U I L T  FOR ST. PETERSBURG 
P U B L I C  WORKS 97(10), P. 1 5 2  (19661. A P P L I C A T I O N  OF MODERN M A T E R I A L  H A N D L I N G  TECHNIQUES TO I N T E R N A T I C N A L  D I S P O S A L  
CORPORATION'S NEW $1.5 M I L L I O N  REFUSE R E C L A M A T I O N  PLANT I N  ST.  PETERSBURG, F L O R I D A ,  I S  C L A I M E D  TO P R O V I D E  A COMPLETELY 
U N O B J E C T I O N A B L E  SYSTEM FOR S O L I D  WASTE D I S P O S A L .  BECAUSE I T  DOES NOT PRODUCE SMCKE, FUMES, N O I S E  OR UNPLEASANT ODORS, 
THE P L A N T  HAS BEEN LOCATED I N  T H E  M I D D L E  OF T H E  S E S I D E N T I A L  AREA I T  SERVES. T H I S  CENTRAL L O C A T I O N  CFFEPS A D I S T I N C T  
C O M P E T I T I V E  ADVANTALE - HAULAGE COSTS W I L L  B E  M I N I M A L .  B U I L T  UNDER A TURNKEY CONTRACT BY WESTINGHOUSE E L E C T R I C  CORP., 
T H E  P L A N T  I S  D E S I G N E D  T O  PROCESS UP TO 105 TONS OF REFUSE D A I L Y .  OPERATIONS ARE ENCLOSED I N  CLEAN,  MODERN9 L I G H T  
I N D U S T P I A L - T Y P E  B U I  LCIFUGS W I T H  LANDSCAPING T H A T  BLENDS THEM W I T H  T H E I R  P A R K L I K E  SETTING.  UNDER A 20-YEAR RENEW-ABLE 
CONTRACT W I T H  Tt-E S U N S H I N E  C I T Y ,  I D C  MUST D I S P O S E  O F  100 TONS OF REFUSE PER DAY, S I X  DAYS A WEEK. ST. PETERSBURG P A Y S  
FOQ T h I S  S E R V I C E  CURRENTLY AT $1.24 PEP D E L I V E R E D  TON, W I T H  ALLOWANCE FOR SOME F L U C T U A T I O N  I N  FUTURE YEARS. O P E R A T I O N  
OF T H E  P L A N T  I N V O L V E S  bOTH MANUAL AND AUTOMATIC REMOVAL OF S A L V A B L E  I T E M S  AND CONTROLLED B I O L O G I C A L  BREAKDOWN OF THE 
REMAINDER I N T O  AN C F G A N I C  COMPOST THROUGH A F I V E - D A Y  D E C O M P O S I T I O N  PROCESS. BOTH COMPOST AN0 SALVAGED M A T E R I A L S  W I L L  
BE MARKETED. ( A U T H )  

~ ~ & Q Q ~ ~  F I R S T  P U L V E R I Z A T I O N  P L A N T  FOR SCOTLAND ( COMPOSTING VOLUME-REDUCTION DANO G R I N D I N G  
S O L I D  WASTES MANAGEkENT/RRJ l O ( 4 ) ~  P. 40 ( A P R I L  1967). A 96,000 ( $ 2 6 8 , 0 0 0 )  P U L V E R I Z A T I O N  P L A N T ,  THE F I R S T  OF I T S  
K I N D  I N  SCOTLAND, I S  EXPECTED TO SERVE THE NEW TOWN OF GLENROTHES FOR T H E  NEXT 2 0  TO 30 YEARS. T H E  PLANT WILL OPERATE 
8 HR PER DAY FCR A F G P U L A T I O N  PRESENTLY 40,000 AND EXPECTED TO I N C R E A S E  TO 75,000 TO 80,000. THE SYSTEM CONSISTS OF A 
HOPPER E Q U I P P E D  W I T H  A K E C H P N I C A L  FEEDER-CONVEYOR, ELEVATOR W I T H  OVER-BAND M A G N E T I C  S E P A R A T O e t  AND P U L V E R I Z A T I O N  
EQUIPMENT C O N S I S T I N G  OF A DANO EGESTOR AND A HAMMER M I L L .  ( U C )  

Q~=Q~=~SI THE COMPOSTING GAME--MOBILE LOSES--HOUSTON T A K E S  CHANCE ( C O S T ( D I S P 0 S A L )  ECONOMICS C D S T ( C A F I T A L 1  

S O L I D  WASTES MANAGEFENT/RRJ 9 ( 8 ) 9  P. 36 (AUGUST 1966). D E S P I T E  THE H I T H E R T O  POOR RECORD FOR COMPOSTING I N  T H E  
COST ( O P E R A T I N G  ) 1 

U N I T E D  STATES, T h E  C I T Y  CF HOUSTON, TEXAS, HAS CONTRACTED T O  HAVE THREE 300-TON PER DAY C A P A C I T Y  COMPOSTING P L A N T S  
B U I L T  AND OPERATEC @Y THREE D I F F E R E N T  COMPANIES.  THE SETUP I S  NOT F I N A N C I A L L Y  PERFECT. THE E S T I M A T E S  C F  COST PER TON 
TO THE C I T Y  TO HAVE I T S  REFUSE DISPClSED OF H A V E  BEEN R A I S E 0  FROM $2.75 TO $3.51. THE C I T Y  HAD TO PURCHASE THE P L A N T  
S I T E S  FclR THE COMPANIES, WHEREAS THE F R I N G E  B E N E F I T S  PROMISED TO THE C I T Y  ARE NOT FORTHCOMING. WHETHER OR NOT THE 
F I N I S H E D  PR@DUCT WILL H A V E  MUCH O F  A MARKET VALUE I S  AN UNANSWERED QUESTION.  THE COST T O  PROCESS REFUSE HAS BEEN 
E S T I M A T E D  A T  $ 6 . 8 0  PER TON, W I T H  $ 3 . 5 1  TO BE P A I D  BY T H E  C I T Y .  THAT L E A V E S  $3.29 PER TON THAT MUST B E  MADE CN COMPOST 
SALES AND SALVAGE OF T I N  CANS, GLASS, ETC.7 MERELY FOR THE COMPANIES TO BREAK EVEN. W I T H  A PROJECTED PRODUCTION OF 
100,OQO TONS O F  M A T F P I A L  PER YEAR, A LARGE MARKET MUST BE SECURED FOR THE YEAR-ROUND. AFTER E I G H T  MONTHS OF OPERATION,  
M O B I L E ,  ALABAMA'S, $1.4 M I L L I O N  COMPOSTING P L A N T  HAS SHUTDOWN. VERY L I T T L E  OF T H E  END PRODUCT WAS SOLD, MUCH OF THE 
MACHINERY F A I L E C  TO S T A N 0  THE R I G O R S  OF THE PROCESS, AND LABOR COSTS WERE DOUBLE THE O R I G I N A L  E S T I M A T E S .  T H E  PLANT,  
AFTER ONLY E I G H T  MOFUTHS OF OPEPATION,  HAS SUFFERED FROM F A I L U R E  O F  OVERWORKED MOTORS, THE N E C E S S I T Y  OF R E B U I L D I N G  
CRUSHING MECHANISMS, AND THE ASSEMBLY L I N E  OF THE F A C I L I T Y  NEEDS T C  BE REDESIGNEC.  T H E  E S T I M A T E D  B U I L D I N G  COSTS OF 
$980,000 TURNED OUT T O  EXCEED $1.4 M I L L I O N ,  AND THE O N L Y  P R O F I T S  FROM S A L E  OF THE EN0 PRODUCT WERE $1~000. AN ANNUAL 
P A Y S O L L  OF $90,000 WAS E S T I M A T E D  FOR A CQEW OF 2 0  MEN, WHEPE I N  A C T U A L I T Y  THE WORKERS NUMBERED 539 W I T H  A SUM OF 
$182,000 ANNUALLY FOR S A L A R Y  COSTS. ( U C )  
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p6-03-0Q9p4 DUTCH CCMPOST P I L E  S H R I N K S  ( I N C I N E R A T O R  ECONOMICS I 
S O L I D  WASTES MANPGEb'ENT/RRJ 9(11) P. 2 0  (NOVEMBER 1 9 6 6 ) .  GLASGOW, SCOTLAND, HAS ABANDONED COMPOSTING P L A N S  
BECAUSE O F  F A I L U R E  T O  F I N D  MARKET FOR COMPOST. I T  I S  B U I L D I N G  AN I N C I N E R A T O R  I N S T E A D .  THE S U B S I D Y  FOR THE 5 0 0  TON PER 
D A Y  P L A N T  A T  T E L - A V I V  h A D  TO BE INCREASED.  J A P A N  HAS CLOSED A L L  SEVEN OF I T S  PLANTS. P L A N S  TO REOPEN THE COMPOST P L A N T  
I N  K I N G S T O N ,  J A M A I C P ,  HAVE BEEN ABANDONED. F I F T E E N  COMPOST P L A N T S  ARE I N  O P E R A T I O N  I N  HOLLAND, THREE ARE RUN BY V.A.M. 
AND T H E  REMAINDER BY T H E  M U N I C I P A L I T I E S  I N  W H I C H  THEY ARE LOCATED. T O T A L  PRODUCTION U N T I L  1 9 6 6  WAS 190,000 TONS PER 
YEAR, OF WHICH 100,000 TONS WERE PRODUCED BY V.A.M. MOST OF T H E  L A T T E R  I S  DEPENDENT ON REFUSE FROM THE HAGUE. W I T H  THE 
HAGUE S W I T C H I N G  T O  I N C I N E R A T I O N ,  T H I S  PRODUCTION W I L L  BE REDUCED D R A S T I C A L L Y .  HAARLEM HAS ABANDONEE COMPOSTING. 

AS - FOLLOWS - R A I L  TRANSPORT, $ 1 . 1 2 / T O N  TO LOAD, AND $ 1 . 1 2  TO $1.26  TO TRANSPORT, $1 .76  TO V.A.M. FOR PROCESSING. THE 
T O T A L  COST PER TON, THEREFORE, I S  $5.12. AT ROTTERDAM I T  COSTS $2.83/TON TO I N C I N E R A T E  REFUSE. T H E  MOISTURE CONTENT 
OF THE COMPOST I S  4 C  PERCENT, T H E  ORGANIC MATTER, 1 5  PERCENT, AND OTHER MATTER, 45 PERCENT. HIGH-GRADE COMPOST S E L L S  
FOR $4.90 /TON,  AND THE LOWEST GRADE FOR $1.96. MARKET FARMERS BUY ABOUT 2 2 . 8  PERCENT OF T H E  T O T A L  COMPOST, VEGETABLE,  
F R U I T ,  AND B U L B  GROWERS, 4 6 . 6  PERCENT, AND 3 5 . 6  PERCENT I S  USED FOR LAWNS AND R E C R E A T I O N A L  AREAS. DR. S T O L P t  D I R E C T O R  
OF V.A.M., STATES TkIPT CCMPGSTING I S  TOO E X P E N S I V E  FOR C I T I E S  H A V I N G  A P O P U L A T I O N  GREATER THAN 300,000, I .E.1 TOO 
E X P E N S I V E  TO TRANSPORT AWAY FROM THE C I T Y .  THE V.A.M. NOW I S  T R Y I N G  TO I N T E R E S T  SMALLER C O M M U N I T I E S  I N  COMPOSTING TO 
COMPENSATE FOF T H E  LOSS OF T H E  HAGUE. T H E  DUTCH ARE L O S I N G  T H E I R  I N T E R E S T  I N  COMPOSTING BECAUSE I T  I S  TCO E X P E N S I V E ,  
TOO SLOW, AND OFTEN A SOURCE OF NUISANCE.  ( U C )  

ROTTERDAM AND AMSTERDAM ( T O T A L  P O P U L A T I O N  1.6 M I L L I O N )  ARE B U I L D I N G  I N C I N E R A T O R S .  COSTS CF COMPOSTING I K  T H E  HAGUE ARE 

06-03-OlQQ8 ASK B I D S  FOR COMPOSTING PHOENIX REFUSE 

OR CORPORATIONS FOR THE COMPOSTING OF C I T Y  REFUSE. THE C I T Y  PLANS TO COLLECT AND TRANSPORT TI-E REFUSE TO T H E  COMPOSTING 
T H E  A M E R I C A N  C I T Y  7 5 ( 3 i r  Pa 1 6 1  (MARCH 1 9 6 0 ) .  PHOENIX,  ARIZONA,  HAS ASKED FOR PROPOSALS FROM P R I V A T E  I N D I V I D U A L S  

PLANT. ( P H S I  

Q&Q1=UQ3I M U N I C I P A L  COMPOST P L A N T  ( ECONOMICS C O S T ( O P E R A T I N G 1  M A R K E T I N G  DAN0 C H A R A C T E R I S T I C S ( C 0 M P C S T )  D E S I G N  1 
HUTCHINSON, G. A. 

NEW-ZEALaAND ENGPG 2 1 ( 1 3 )  P. 5 0 9 - 5 1 7  (DECEMBER 1 9 6 6 ) .  P I L O T  PLANT E X P E R I M E N T S  FOR COMPOSTING M b N I C I P A L  REFUSE, 
FACTORS I N V O L V E D  I N  D E T E R M I N I N G  FUTURE REFUSE D I S P O S A L  P O L I C Y  FOR AUCKLA-ND C I T Y ,  AUSTRALIA,  OVERSEAS I N V E S T I G A T I O N S  O F  
CURRENT P R A C T I C E  FOP M U N I C I P A L  CCMPOSTING, D E T A I L S  OF DESIGN,  CONSTRUCTION AND O P E R A T I O N  OF AUCKLAND'S F U L L - S I Z E  
M U N I C I P A L  COMPOST PLANT.  SKETCH OF COMPOST PLANT.  ( E 1 1  

2633=QLLzB PRCBLEMS I N  T H E  DESTRUCTION AND U S E  OF HOUSEHOLD REFUSE I N  MOROCCO ( COMPOSTING C O M P O S I T I O N  1 
ECOFFARG, P. + KEHREN, L. 

L E S  PROBLEMS POSES PAR L A  DESTRUCTION E T  L '  U T I L I Z A T I O N  D E S  ORDURES MENAGERES. QUELQUES ASPECTS P A R T I C U L A R S  AU MAROC. 
MAROC MED 4 0 ( 4 3 6 )  , P. 997-1014 (SEPTEMBER 1 9 6 1  T H I S  PAPER D I S C U S S E S  THE CONTENT OF HOUSEHOLD REFUSE I N  EUROPE 
AND RABAT AND COMPARES T H E  V A R I O U S  WAYS OF D I S P O S I N G  OF I T .  ( P H E A )  

Q 4 - 0 3 - 0 1 1 5 Z  BR I S T O L  T ENGLAND, B U I L D S  COMPOST P L A N T  
COMPOST S C I E N C E  3 ( 3 ) 7  P. 44  (AUTUMN 1 9 6 2 ) .  PROCESS USED BY REFUSE D I S P O S A L S  LTD. IS A 2-STAGE S T A T I C  F E R M E N T A T I O N  
W I T H  P R O V I S I O N  FOR S A L V A G I N G  M A T E R I A L S  BETWEEN STAGES. 

Qb=Q3=U165 BANGKOK P L A N T  CCMPOSTS M U N I C I P A L  REFUSE ( COMPOSTING 1 

COMPOST S C I E N C E  2 ( 4 ) ,  P. 1 4 - 1 5  ( W I N T E R  1 9 6 2 ) .  BY U T I L I Z I N G  T H E  C E L L  F E R M E N T A T I O N  PROCESS I N  A 6-FLCCR F E R M E N T A T I O N  

OF COMPOST YEARLY FGP T H E  FARMERS OF T H A I L A N D .  ( P H E A )  

GR INDROD, J . 
CHAYBER. BANGKCK'S NEW COMPOSTING P L A N T  I S  CAPABLE OF H A N D L I N G  3 8 , 0 0 0  CU-FT O F  REFUSE D A I L Y ,  AND PRODUCING 6@,000 TONS 

26=Q3=Ql169 COMPOSTING METHCDS AT KINGSTON,  J A M A I C A  ( COST(COMPOST1 COMPOSTION 1 

COMPOST S C I E N C E  4(41T P. 2 2 - 2 3  ( W I N T E R  1 9 6 4 ) .  THE AUTHOR D E S C R I B E S  THE O P E R A T I O N  OF A COMPOST PLANT I N  J A M A I C A  
SHATZEL,  L .  R. 

WHICH HANDLED 100,OOC TO 170,000 TONS OF UNSEGREGATED REFUSE PER YEAR. THE FLOW THROUGH THE G R I N D I N G  P L A N T  PROCEEDS A T  
T H E  RATE O F  30 TONS PER HOUR. G R I N D I N G  I S  C A R R I E D  OUT I N  TWO STAGES. GLASS,  CERAMIC,  AND STONE ARE FREELY GROUND. 
METAL I T E M S  APE PEDUCED T O  APPROXIMATELY ONE-HALF I N .  S I Z E .  T H E  COMPOST PROCESS TAKES P L A C E  OUT-OF-DOORS I N  P I L E S  45 
FEET LONG 6 F E E T  H I G H  AND 12 F E E T  ACROSS. THESE P I L E S  ARE I N O C U L A T E D  W I T H  1 O Z  OF B A C T E R I A  PER 1~000 L B  O F  REFUSE. 
THE TEMPERATURE, CAUSED BY B A C T E R I A L  A C T I O U T  IS M A I N T A I N E D  B Y  P E R I O D I C A L  T U R N I N G  AND WATERING EVERY 2 OR 3 DAYS. 
TEMPERATURE OF 140 DEGREES F I S  PEACHED I N  3 6  HOURS. W I T H I N  THREE WEEKS THE COMPOST P I L E  I S  TRANSFORMED I N T O  A SOFT, 
DARK END-PRODUCT THAT H A S  A M I L D  I' WOODSY AROMA. THE END-PRODUCT I S  SCREENED, APPROXIMATELY 15 PERCENT I S  RETURNED 
FOR 4NOTHER PASS THRCUGH T H E  E N T I R E  COMPOSTING CYCLE. THE AUTHOR B E L I E V E S  T H A T  T H I S  SYSTEM I S  A P P L I C A B L E  T O  REFUSE 
PROBLEM I N  U N I T E D  S T A T E S  C I T I E S  AND T H A T  REFUSE CAN BE COMPOSTED FOR ABOUT $3.5G PER TON ALONG THE EASTERN SEABOARD O F  
T H E  U N I T E D  STATES.  ( P H E A I  

2 h d l r U l l Q  REFUSE COMPOSTING I N  ST. PETERSBURG, F L O R I D A  

COMPOST S C I E N C E  7 ( 2 ) ,  P. 3 - 6  (AUTUMN 1 9 6 6 ) .  A REFUSE COMPOSTING P L A N T  I S  EVALUATED I N  TERMS OF MOISTURE,  S I Z I N G ,  
R E T E N T I O N ,  A G I  TATION,  AERATION,  AND HEAT. ( P H E A )  

MCCOLLAM, J. G. 

Qb-f?3-0ll;L1 MANUFACTURING COMPOST FROM URBAN REFUSE I N  S P A I N  ( COWPOSTING COST(OPERAT1NG) COST ( C A P I T A L )  
PACHECO, J. 

COMPOST S C I E N C E  7 ( 2 1 ,  P. 3 1 - 3 2  (AUTUMN 1 9 6 6 ) .  COMPOSTING OPERATIONS AT F I V E  S I T E S  I N  S P A I N  ARE DESCRIBED.  MOST OF 
T H E  P L A N T S  USE B I O C H E M I C A L  ACTIVATORS T AND GONDARD GRINDERS. 

Q633=Q1172 GARBAGE F P G C E S S I N G  I N  JERSEY 7 B R I T I S H  I S L E S  ( SPLVAGE COMPOSTING ECONOMICS 
GOTHARD, S. A. 

COMPOST S C I I N C E  2 ( 1 ) 1  P. 7-11 ( S P R I N G  1 9 6 1 ) .  T H I S  A R T I C L E  D E A L S  W I T H  SOME OF THE PROBLEMS WHICH A R I S E  I N  M U N I C I P A L  
COMPOSTING AND THE METHODS ADOPTED TO MEET T H E M  I N  THE PLANT NOW I N  O P E R A T I O N  I N  JERSEY.  ( P H E A )  

Q 6 - 0 3 - C l l Z 4  CONSERVATION AND F I E L D  T E S T I N G  OF COMPOST ( METHODS(CCMPOST1NG) CROP-YIELD(COMP0ST 1 ) 
T I E T J E N ,  C. 

PROC OF T H E  N A T I O N A L  CONF ON S O L I D  WASTE RESEARCH, AM P U B L I C  WORKS ASSOCt  CHICAGO,  I L L I N O I S ,  P. 1 7 5 - 1 8 6  (DECEMBER 
1963) COMPOSTING RANKS W I T H  I N C I N E R A T I O N  AND S A N I T A R Y  L A N D F I L L I N G  A S  A METHOD OF REFUSE D I S P O S A L  I N  MANY 
COUNTRIES,  BUT I T  MUST B E  R E A L I Z E D  THAT THREE GROUPS O R D I N A R I L Y  P A R T I C I P A T E  I N  COMPOSTING - ( 1 )  PRODUCERS OF S O L I D  
WASTES AND T H E  G F F I C I P L S  AND BOARDS R E S P O N S I B L E  FOR P R O V I D I N G  S A N I T A R Y  C O L L E C T I O N  AND D I S P O S A L  F A C I L I T I E S .  ( 2 )  T H E  
I N V E N T O R S  AND B U I L D E R S  OF CCMPOST PROCESSING EQUIPMENT, AND THE COMPOST PRODUCERS ( 3 )  THE BUYERS OF COMPCST PRODUCTS. 
T H E  D I F F I C U L T Y  OF B P L A N C I N G  THE ECONOMIC I N T E R E S T S  OF THESE GROUPS HAS BEEN C L E A R L Y  DEMONSTRATED. T H E  NETHERLANDS I S  
WELL KNOWN AS AN O U T S T A N D I N G  EXAMPLE OF WHERE THE THREE GROUPS FOUND THE MODUS V I V E N D I .  I T  MUST BE REMEMBERED, 
HOWEVER, THAT I N  THE NETHERLANDS,  PRODUCTION AND A P P L I C A T I O N  OF COMPOST FROM TOWN WASTES I S  AN AGE OLD T R A D I T I O N .  THE 
PRODUCERS OF MACHINEFY AND COMPOST PRODUCTS CAN SCARCELY BE CONS1 DERED COMPETENT TO ADDUCE C O N V I N C I N G  PROOFS, BUT 
C E P T A I N L Y  THEY WILL SJPPORT CCOPERATIVE WORK BY T H E  R E S P O N S I B L E  O F F I C I A L S  AND THE LANDOWNERS I N  F I N D I N G  S O L U T I O N S  TO 
S A N I T A R Y  WASTE D I S P O S A L  AND S O I L  F E R T I L I T Y  PROBLEMS T H A T  S A T I S F Y  BCTH P A R T I E S .  T H I S  MAKES I T  NECESSARY TO - (1) 
DEMONSTRATE THE USE OF COMPOST UNDER CONTROLLED F I E L D  C O N D I T I O N S  (4) E V A L U A T E  Q U A L I T Y  C L A I M S .  
E X A M I N E  AND T E S T  COMPOSTING MACHINERY T PROCESSES, AND COMPOST PRODUCTS, ( 2 )  E S T A B L I S H  S A N I T A R Y  REQUIREMENTS, ( 3 )  
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a4rpkU1BQ COMPOSTING R E F U S E  I N  I N D O N E S I A  ( C O M P O S I T I O N  1 

COMPOST S C I E N C E  5 ( 1 ) ,  P. 22-25 ( S P R I N G  1 9 6 4 ) .  REFUSE COMPOSTING AS A MEANS OF CONVERTING WASTE ORGANIC M A T E R I A L S  
C A R L Y L E ,  P. E. + BROTCNEGORO, S. 

I N T O  A U S E A B L E  S G I L  A D D I T I V E  I S  DISCUSSED.  DATA ARE PRESENTED FROM E X P E R I M E N T S  I N  WHICH COMPOST P I L E S  WERE SHELTEPED,  
COMMERCIAL F E R T I L I Z E F S  C O N T A I N I N G  NITROGEN AND PHOSPHORUS WERE ADDED, AND T H E  CONTROL HAD N E I T H E R  S H E L T E R  NOR A D D I T I V E S  
PROVIDED.  TEMPERATURE, P H T  AND CARBON-TO-NITROGEN R A T I O  CHANGES ARE RECORDED WEEKLY. T H E  RESULTS ARE ANALYZED AND 
D I S C U S S E D  I N  TERMS OF T H E  USEFULNESS OF T H I S  T Y P E  O F  ORGANIC WASTE D I S P O S A L  FOR SMALLER C I T I E S .  ( P H E A )  

&SkQl181 PROCESSIhG,  CONVERT1 NG AND U T I L I  Z I N G  S O L I D  WASTES ( SALVAGE COMPOSTING AGRICULTURAL-WASTES RESEARCH-NEEDS 

MCGAUHEY, P. H. 
COMPOST S C I E N C E  5 ( 2 ) ,  P a  8-14 (SUMMER 1 9 6 4 ) .  A LEADER I N  S A N I T A R Y  E N G I N E E R I N G  RESEARCH REVIEWS PAST DEVELOPMENTS, 
D I S C U S S E S  T H E  P R E S E h T  C R I S I S ,  ANG ANALYZES FUTURE WASTE TREATMENT NEEDS. ( P H E A )  

QkQ9=QlZQQ W I L L I A M S O N ,  MICH.  CONDUCTS SUCCESSFUL CCMPOSTING OPERATION ( C O S T ( O P E R A T I N G 1  C O S T ( C O M P 0 S T )  1 

THE A M E R I C A N  C I T Y  7 3 ( 8 ) ,  P. 94-95 (AUGUST 1 9 5 8 1 .  U N D I G E S T E D  SEWAGE S O L I D S  M I X E D  W I T H  GARBAGE AND OTHER ORGANIC 
WASTES FOR PRODUCTION O F  COMPOST, F I L T E R  DEWATERS TANK CONTENTS, TRANSFORMING I T  FROM L I Q U I D  T O  F I L T E R  CAKE C O N T A I N I N G  
ABOUT 65 PERCEhT MOISTURE. CAKE I S  ADDED TO GARBAGE, M I X T U R E  INOCULATED WITH A E R O B I C  B A C T E R I A  CULTURE, AND GROUND 
THROUGH HAMMER M I L L .  CORN COBS ADDED T O  I N C R E A S E  COMPOST VOLUME. AFTER 21 DAYS M A T E R I A L  I S  CONVEYED TO STORAGE B I N ,  
REGROUND ANC READY FOR SALE.  ( E 1 1  

Q4z431QUQB TACCMA D I S C O N T I h U E S  COMPOST I N G  OPERATIONS ( F A I L U R E  1 
T H €  AMERICAN C I T Y  7 3 ( 7 ) ,  P. 35 ( J U L Y  19581. T H I S  B R I E F  A R T I C L E  E X P L A I N S  THE D I S C O N T I N U A N C E  OF REFUSE COMPOSTING I N  

S T E F F E S ,  M a  J. 

TACOMA, WASHINGTON. THE METHOD C F  CCMPOSTING W H I C H  HAD BEEN USED I S  ALSO O U T L I N E D .  ( P H S )  

Qb=QIr121221 D I S P O S A L  O F  REFUSE B Y  COMPOSTING ( DANO C O S T ( C A P 1 T A L )  COST(OPERAT1NG) I 
KAY,  T. 

CHARTERED MUNIC ENGR 8 9 (  101 P. 361-365 (OCTOBER 1962 1 DANO PLANT AT R A D C L I F F ,  ENGLAND, DESCRIBED.  R E C E I V I N G  
HOUSE, B I O S T A B I L I Z E P ,  CGNTROL GEAR, DISCHARGE,  SCREENING,  CRUSHER, 3 M A I N  FACTORS WHICH I N S U R E  I D E A L  C O N D I T I O N S  FOR 
A C C E L E R A T I C N  OF NPTURAL PROCESS OF D E C O M P O S I T I O N  I N  DANO CYLINDER.  O P E R A T I O N  OF PLANT. ( E 1 1  

Q6=!2=23J1 THE COMPOST WORKS A T  BADEN-BADEN ( COMPOSTING 1 

G A S  U WASSERFACH 9 5 ,  P. 382-386 ( 1 9 5 4 ) .  AT T H I S  PLANT GARBAGE I S  DUMPED I N T O  A S I L O  H A V I N G  A C A P A C I T Y  OF ABOUT 1 
STRAUB, He 

DAY. T H I S  GARBAGE I S  S I E V E D  I N T O  3 F R A C T I O N S  0-8 MMT 8-40 MM, AND OVER 40 MM. T H E  TWO SMALLER F R A C T I O N S  ARE D I R E C T L Y  
M I X E D  W I T H  SEWAGE SLUDGE, W H I L E  THAT OVER 40 MM IS SUBJECTED TO V I S U A L  I N S P E C T I O N  TO REMOVE LUMPS, BONES, ETC.9 AND 
PASSED OVER A MAGNETIC SEPARATOR TO REMOVE IRON.  T H I S  TREATED GARBAGE I S  THEN M I X E D  W I T H  THE OTHER F R A C T I O N S  AND 
SLUDGE. T H E  RESULTANT M I X T U R E  I S  COMPOSTED I N  4-M H I G H  P I L E S ,  8-M WIDE A T  THE BASE AND 4 - M  AT T H E  TOP, AND 100-M 
LONG. F E R M E N T A T I O N  B E G I N S  W I T H I N  24 HOURS AND T H E  MAX. TEMP. O F  7 0  DEGREES I S  REACHED I N  3-4 DAYS. I T  I S  COMPLETED I N  
5-6 MONTHS. T H E  COPPOST I S  A G A I N  SCREENED, THE 8-40 MM F R A C T I O N  I S  RESCREENED ON V I B R A T I N G  SCREENS. T H E  F R A C T I O N  8 - 2 0  
MM GOES D I R E C T L Y  T O  T H E  HAMMER M I L L  W H I L E  T H E  20-40 MM F R A C T I O N  I S  LARGELY I N E R T  M A T E R I A L  AND I S  DISCARDED.  DATA ARE 
G I V E N  FOR THE COST OF THE PLANT AND THE COST OF OPERATION.  T H E  PRODUCT I S  FREE FROM P L A N T  AND A N I M A L  D I S E A S E S  AND 
F I N D S  AGRICULTURAL USE A T  THE R A T E  OF FROM 1 5  TO 125 M E T R I C  TONS/HA. ( 1  TON COMPOST = APPROXIMATELY 1 CU-MI.  ( C A I  

&QkQ-lU O I S P C S A L  C F  WASTES--COMPOSTING ( C H A R A C T E R I S T I C S ( C O M P O S T 1  ) 

T H E  NEW Z E A L A N D  I N S T I T U T I O N  O F  ENGINEERS,  FERGUSON AND OSBORNt P R I N T E R S ,  LAMBTON QUAY ( 1 9 4 9 ) .  MUN I C I P A L  COMPOST I NG 
P R O V I D E S  A SOUND AND H Y G I E N I C  METHOD FOR THE D I S P O S A L  O F  D I F F I C U L T  ORGANIC WASTES. THE GENERAL P O L I C Y  OF BURYING AND 

TRUMAN, H. A. 

B U R N I N G  HUGE Q U A N T I T I E S  @ F  ECONOMICALLY AND A G R I C U L T U R A L L Y  USEFUL M A T E R I A L S  I S  NCT SOUND. A SOURCE O F  MOISTURE I S  
NECESSARY FOR A COMPOSTING SCHEME. COMPOSTING REFUSE W I T H  SEWAGE SLUDGE A S S I S T S  I N  THE O I S P O S A L  OF T H E  SLUDGE AND AT 
THE SAME T I M E  P R C V I D E S  T H E  NECESSARY MOISTURE. M U N I C I P A L  COMPOSTING MAKES I T  P O S S I B L E  TO RETURN TO THE LAND CONVERTED 
TOWN REFUSE AND TOWN SEWAGE AS AN ORGANIC MANURE. M U N I C I P A L  COMPOSTING CAN EARN A RETURN FOR TI-E RATE-PAYERS BOTH I N  

WEEKS THERE I S  NO L I K E L I H C O D  OF MATURED COMPOST T O  ACT AS A MEDIUM FOR T H E  D I S S E M I N A T I O N  OF I N F E C T I V E  M A T E R I A L .  ( U C 1  

Qb-03-01385 COMPCSTING REFUSE I N  A R E S I D E N T I A L  AREA 

CASH AND S C I L  F E R T I L I T Y .  I F  TEMPERATURES O F  150 DEGREES TO 160 DEGREES F ARE M A I N T A I N E D  I N  THE COMPOST FOR 2 T O  3 

SURVR M U N I C  CTR ENGR 1 2 8 ( 3 8 8 6 ) ~  P. 23-24 (NOVEMBER 2 6 ,  1 9 6 6 ) .  A REFUSE D I S P O S A L  PLANT I N S T A L L E D  I N  ST. PETERSBURG, 
FLA., CAN PROCESS U P  T C  105 TONS O F  REFUSE D A I L Y .  K E Y  COMPONENTS OF THE R E C L A M A T I C N  SYSTEM ARE A PATENTED GRINDER, 
WHICH REDUCES A HETEROGENECUS M A T E R I A L  T O  P A R T I C L E S  OF U N I F O R M  S I Z E ,  AND A P A T E N T E D  DIGESTER.  THE D I G E S T E R  G I V E S  
MAXIMUM CONTROL O F  THE ENVIRONMENTAL C O Y D I T I O N S  REQUIRED FOR OPTIMUM D E C O M P O S I T I C N  OF T H E  WASTES I N T O  AN ORGANIC 
COMPOST. ( P H E A )  

R O = Q ~ = Q J ~ Q ~  A CCMBI~ED SCHEME OF SEWAGE D I S P O S A L  AND REFUSE COMPOSTING IN LEICESTER ( DANO COMPOSITICN(CCMPOST) 
C O M F G S I T I G N ( S L U D G E )  SLUDGE(  SEWAGE) C O S T ( C A P 1 T A L  ) D E S I G N  1 
BECKETT, J.  L. + OAKLEY,  H. Re 

PROC I N S T N  C I V I L  ENGRS 2 9 ( 6 7 5 6 1 ,  P. 341-364 ( 1 9 6 4 ) .  FURTHER D E T A I L S  T I L L U S T R A T I O N S  AND FLOW DIAGRAMS ARE G I V E N  OF 
THE NEW SEWAGE WORKS AT L E I C E S T E R  W I T H  S P E C I A L  REFERENCE TO T H E  DANO 6 1 0 - S T A B I L I Z E R  COMPOSTING P L A N T  AND THE ADVANTAGES 
O F  I N T E G R A T E D  TREATMENT AND D I S P O S A L  OF SEWAGE AND GARBAGE. T H E  C P T I M A L  MOISTURE CONTENT FOR COMPOSTING OF SEWAGE 
SLUDGE W I T H  GARBAGE I S  BETWEEN 50 AND 6 0  PERCENT AND P A R T I A L  DEWATERING OF THE SLUDGE I S  THEREFCRE REQUIRED.  
E X P E R I M E N T S  ARE REPORTED ON VARIOUS METHODS OF DEWATERING. I T  WAS D E C I D E D  T H A T  THE MOST S U I T A B L E  PROCESS WAS THE 
KOMLINE-SANDERSON C U I L  VPCUUM F I L T E R  I N  WHICH THE C O N V E N T I O N A L  C L C T H  MEDIUM I S  REPLACED BY S T A I N L E S S  S T E E L  C O I L  
SPRINGS.  AFTER D I G E S T I O N  I N  HEATED TANKS, T H E  SLUDGE PASSES TO SECONDARY D I G E S T I O N  LAGOONS AND W I L L  BE C O N D I T I O N E D  
( P R O B A B L Y  W I T H  L I M E  AND ALUMINUM CHLOROHYDRATE) BEFORE VACUUM F I L T R A T I O N .  ONLY A P O P T I O N  OF THE SLUDGE I S  DEWATERED, 
S U F F I C I E N T  TO G I V E  T H E  R E Q U I R E D  MOISTURE CONTENT WHEN GARBAGE, DEWATERED SLUDGE, AND WET SLUDGE ARE MIXEC.  ( W P A )  

&d3=u1a SLUDGE C I S P O S A L  I N  D U M F R I E S S H I R E  ( COMPOSTING DANO COST(OPERAT1NG) SLUDGE( SEWAGE) 

J I N S T  SEW P U R I F ,  PT. 4 9  P. 322-331 ( 1 0 6 1 ) .  T H E  AUTHOR D E S C R I B E S  EXPERIENCE I N  COMPOSTING SLUDGE AND GARBAGE I N  
F I S k E R ,  J. W .  

D U M F R I E S S H I R E ,  WITH P A R T I C U L A R  REFERENCE TO THE CCMPOSTING PLANT B U I L T  AT K I R K C O N N E L  I N  1953. AT T H I S  P L A N T  GARBAGE IS 
TREATEO T O  SEPARATE I N O R G A N I C  M A T E R I A L S ,  AND THE ORGANIC MATTER I S  COMPOSTED W I T H  SLUDGE AND STRAW. T H E  MATURE COMPOST 
I S  P U L V E R I Z E D ,  SCREENED, BAGGED, AND SOLD AS " E R A D I T E " .  A NEW COMPOSTING P L A N T  I S  NOW B E I N G  PLANNED TO SERVE OTHER 

DFWATERED @Y VACUUM F I L T R A T I O N  BEFORE A D D I T I O N  TO THE GARBAGE, TO CONTROL THE MOISTURE CONTENT OF THE MIXTURE.  T H E  
F I L T R A T E  FROM THE VACUUM F I L T E R  W I L L  BE TREATED BY B I O L O G I C A L  F I L T R A T I O N  TO REDUCE THE B.0.D. BEFORE DISCHARGE TO A 
STREAM. ( WPAl 

PARTS OF THE COUNTY. I T  WILL EMPLOY THE DANO PROCESS. I T  I S  EXPECTED T H A T  T H E  SLUDGE AT T H I S  P L A N T  W I L L  HAVE TO B E  

Q433=pL3B O P E R A T I C N  E X P E R I E N C E S  AT LFATHERHEAD SEWAGE AND R E F U S E  D I S P O S A L  WORKS ( DANO CCMPOSTING SLUDGE(SEWAGE)  
S A L V A G E ( M E T A L S 1  SALVAGE(  PAPER) I 
HARRISON, F. 

J PROC I N S T  S E k  P U R I F ,  P. 525-531 ( 1 9 6 5 ) .  D E T A I L S  ARE G I V E N  OF THE D E S I G N  AND O P E R A T I O N  OF THE SEkAGE WORKS AND 
GARBAGE COMPOSTING P L A N T  A T  LEATHERHEAD, SURREY. T H E  LARGER OF T H E  TWO SEWAGE WORKS S E R V I N G  THE TOWN H A S  RECENTLY BEEN 
EXTENDED. TREATMENT I S  BY B I O L O G I C A L  F I L T R A T I O N  AND SLUDGE I S  P A R T I A L L Y  D I G E S T E D  I N  A LAGOON AND D R I E G  CN BEDS. SOME 
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OF THE DRIED SLUDGE IS CGMPOSTED ALONG WITH G A R B A G E  IN T H E - D A N O  BIO-STABILIZER PLANT, THE C O S T S  OF OPERATION ARE 
TABULATED.  ( W P A )  

Q6-03-QJ.191 T H E  NETHERLANDS F I N D S  NO GOLD I N  COMPOSTED REFUSE ( COMPOSTING ECONOMICS 
T H E  AMERICAN C I T Y  6 8 ( 3 ) ,  P. 108-109 ( 1 9 5 3 ) .  COMPOSTING I N  T H E  NETHERLANDS I S  A S T A T E  SPONSORED A C T I V I T Y .  A T  THE 
PRESENT M U N I C I P A L I T I E S  PAY T H E  NETHERLANDS R E F U S E  D I S P O S A L  GO. WHICH I S  SELF SUPPORTING,  ABOUT T H E  AMOUNT THAT THEY 
WOULD P A Y  FOR SCME CTHER D I S P O S A L  OPERATION. T H E  COMPANY COMPOSTS ABOUT 20 PERCENT OR BETTER OF A L L  REFUSE AND S E L L S  
I T  TO T H E  FARMERS WHO NEED THE COMPOST TO IMPROVE THE TEXTURE OF THE SANDY S O I L .  T H E  C O M P O S I T I O N  O F  THE COMPOST HAS 
MOST OF T H E  ELENENTS NEECED FOR N U T R I E N T S  FOR P L A N T  FOOD. 

u=Q3=Q-l318 E X P E R I E N C E S  ON THE COMPOSTING OF REFUSE I N  BAD KREUZNACH ( DANO 1 

BER ABWASSTECHN V E P E I N  1 2 ,  P. 403-4C8 ( 1 9 6 0 ) .  T H E  AUTHOR D E S C R I B E S  THE D E S I G N  AND O P E R A T I O N  OF THE DANO COMPOSTING 
P L A N T  AT B A D  KREUZNACH AND T H E  P E S U L T S  O F  TWO YEARS E X P E R I E N C E  I N  T H E  COMPOSTING OF GARBAGE. T H E  PLANT WAS D E S I G N E D  TO 
I N C L U D E  S E T T L E D  SLUCGE FROM T H E  SEWAGE WORKS BUT S O  FAR T H I S  H A S  NOT BEEN ADDED. THE CONTROL OF THE MOISTURE CONTENT 

BAhSE,  H. J. 

OF THE M A T E R I A L  AND THE P O S S I B L E  N E C E S S I T Y  FOR D R Y I N G  S E T T L E D  SLUDGE T O  A V O I D  EXCESS MOISTURE ARE DISCUSSED.  (WPA)  

Qb-n?-Ql19& CHEADLE AND GATLEY REFUSE D I S P O S A L  P L A N T  OPENED ( COMPOSTING SALVAGE M A R K E T I N G ( C O M P 0 S T )  S E P A R A T I O N  
G R I N D I N G  ECONOMICS 1 

SURVEYOR 1 2 6 ( 3 8 3 @ ) ,  P. 24-26, 29-30 (OCTOBER 301 1 9 6 5 ) .  E N G L I S H  URBAN DEVELOPMENT COUNCIL OPERATES COMPOSTING 
P L A N T  HOUSED I N  PART O F  HANGER-TYPE B U I L D I N G .  DEVELOPED ON L I N E S  OF SEPARATION,  P U L V E R I Z A T I O N ,  V E R T I C A L  D I G E S T I O N  
SCREENING P U L V E R I Z I N G  OF P R I M A R Y  O V E R S I Z E  W I T H  R E J E C T I O N  OF SECONCARY O V E R S I Z E .  LABORATORY MODEL WAS B U I L T  TO 
E S T A B L I S H  A I R  FLUW PATTERNS O F  OXYGEN TRANSFER TO D I G E S T E R  MATER1 AL. FL-OW D I A G R A M  OF COMPOST.ING_ PLANI , ._ANALYSIS O F  
COMPOST C O M P O S I T I O N ,  AND D E S I G N  AND OPERATING D E T A I L S .  INSECT-0-CUTORS I S  USED TO CONTROL I N S E C T S  AND PRECAUTIONS FOR 
N O I S E  A T T E N U A T I C N  ARE TO BE IMPROVED DURING OPERATION.  ( E 1 1  

Qbr93=Q1392 COMPGSTING TREATMENT OF TCWN REFUSE AND SEWAGE SLUDGE ( SLUDGE( SEWAGE) C O M P O S I T I O N  G R I N D I N G  I N C I N E R A T I O N  
VOLUME-PEGUCTION 1 
B P U h T ,  Le P. 

SURVR M U N I C  CTR ENGR 1 2 4 ( 3 7 8 1 ) ,  P. 29-32 ( 1 9 6 4 ) .  AFTER R E V I E W I N G  T H E  C O M P O S I T I O N  OF D O M E S T I C  GARBAGE, THE AUTHOR 
D I S C U S S E S  THE AGVANTAGES OF C@MPOSTING GARBAGE, P A R T I C U L A R L Y  I N  ADMIXTURE W I T H  SEWAGE SLUDGE. (WPA 1 

& = Q z = Q l U  SMALL COMPOSTING PLANT AT B L Y T H  IS PROVING SUCCESSFUL ( SLUDGE( SEWAGE) PROPERTIES(COMPOST1 
D A V I F S ,  A. G. 

M U N I C  ENGRG 1 3 9 ,  P. 577-578 ( 1 9 6 2 ) .  A SMALL PLANT,  D E S I G N E D  TO PRODUCE 450  TONS OF COMPOST PER YEAR, HAS BEEN 
I N S T A L L E D  A T  T H E  SEWAGE WORKS OF BLYTH,  NORTHUMBERLAND, WHICH PROVIDES P A R T I A L  TREATMENT FOR D O M E S T I C  SEWAGE ONLY. 
L I Q U I D  SLUDGE FROM THE S E D I M E N T A T I O N  TANKS I S  M I X E D  W I T H  WASTE STRAW, GRASS C U T T I N G S  AND R O A D S I D E  T R I M M I N G S .  T H E  
COMPOSTING PROCESS AND T H E  MATURING PROCESS ( I N  WHICH P U L V E R I Z E D  F U E L  ASH W I T H  A LOW MOISTURE CONTENT I S  ADDED)  EACH 
TAKE ABOUT 6 WEEKS. S A T I S F A C T O R Y  RESULTS H A V E  B E E N  OBTAINED.  (WPA)  

0 6 - 0 3 - U Q 1  DANO P L A N T  A T  M I O L O T H I A N  SHOWS VALUE OF COMPOSTING 

M U N I C  ENGRG 1 3 1 ,  Pa 1659-1660 ( 1 9 6 1 ) .  I N  A PAPER PRESENTED AT A M E E T I N G  OF THE I N S T I T U T E  O F  P U B L I C  CLEANSING,  MR. 
YOUNG REVIEWED THE CIRCUMSTANCES W H I C H  L E D  TO THE CONSTRUCTION OF THE DANO COMPOSTING P L A N T  AT M I D L C T H I A N ,  GAVE A 
D E T A I L E D  D E S C R I P T I O N  OF THE PLANT,  AND D I S C U S S E D  T H E  ECONOMICS OF COMPOSTING. ( W P A )  

YOUNG, P. M. 

06-03-QJ.ft28 T H E  DEVELOPMENT O F  M U N I C I P A L  COMPOSTING I N  GREAT B R I T A I N  ( DANO ) 

J I N S T N  P U B L I C  H E A L T H  ENGRS 60,  P. 2@7-211 ( 1 9 6 1 ) .  I N  A PAPER PRESENTED T O  T H E  EDINBURGH BRANCH OF THE I N S T I T U T I O N  
WYLIE,  J. C. 

OF P U B L I C  H E A L T H  ENGINEERS I N  FEBRUARY 1961, THE AUTHOR D I S C U S S E D  THE DEVELOPMENT OF M U N I C I P A L  COMPOSTING I N  GREAT 
B P I T A I N t  W I T H  P A R T I C U L A P  REFERENCE TO T H E  I N D O R E  AND DANO PROCESS. ( W P A )  

Q6-03-r)1+&& MCKEESPORT P L A N T  TO TUPN TRASH I N T O  F E R T I L I Z E R  ( COMPOSTING C O S T ( C A P 1 T A L )  1 
THE A M E R I C A N  C I T Y  7 1 ( 1 2 ) t  P. 1 5  (DECEMBER 1 9 5 6 ) .  I T E M  R E P O R T I N G  THE CONSTRUCTION OF A 140 TON PER DAY COMPOSTING 
PLANT AT MCKEESPORT, P E N N S Y L V A N I A ,  B Y  THE ORGANIC GORP. OF AMERICA. CONSTRUCTION COST WAS $350,000. TWO TYPES OF 
PROPOSED LEASE - O P E R A T I N G  AND CONSTRUCTION AGREEMENTS FOR SUCH P L A N T S  W I T H  I N T E R E S T E D  C I T I E S  ARE B R I E F L Y  DISCUSSED.  
( P H S  1 

Q5-03-01452 T H E  WCKEESPORT E X P E R I M E N T  W I T H  REFUSE COMPOSTING 
THE A M E R I C A N  C I T Y  7 2 ( 9 ) ,  P. 1 5  (SEPTEMBER 1 9 5 7 ) .  MCKEESPORT, P E N N S Y L V A N I A  H A S  THE N A T I O N ' S  O N L Y  P L A N T  WHICH 
COMPOSTS C I T Y  REFUSE I N T O  A S O I L  C O N D I T I O N E R  A V A I L A B L E  FOR SALE. A R T I C L E  REPORTS T H E  PROCESSING PROCEDURE, D I S C U S S E S  
THE RESULTANT I N G R E D I E N T S  OF T H E  PROCESS AND POSES QUESTIONS TO B E  ANSWERED BEFORE ANOTHER C I T Y  I S  T O  T A K E  U P  T H I S  
D I S P O S A L  METHOD. ( P H S )  

DS-C3-Q148Q PPOGRESS I N  T H E  P R E P A R A T I O N  OF COMPOST - E X P E R I E N C E S  AT THE BALUBEUREN COMPOSTING WORKS 

STAEDTEHYGIENE 13, P. 86-92 ( 1 9 6 2 )  THE AUTHOR D I S C U S S E S  THE VALUE CF COMPOSTS, T H E  C H O I C E  O F  RAW M A T E R I A L  FOR 
COMPOSTING, AND T H E  P R E P A R A T I O N  OF T H E  M A T E R I A L .  AN I L L U S T R A T E D  ACCOUNT IS G I V E N  OF T H E  C O N S T R U C T I O N  A N 0  CONTROL OF 
CCMPOST HEAPS, N I T H  METHODS FOR THE MEASUREMENT OF MOISTURE AND TEMPERATURE. T H E  F I N A L  M A T U d I N G ,  T E S T I N G ,  A N 0  METHOD 
OF A P P L I C A T I O N  t F  COMPOST ARE DESCRIBED.  ( W P 4 1  

a433=QL&83 T H E  F E F U S E  CCMFOSTING WORKS OF STUTTGART-MOEHRINGEN I N  THE S E R V I C E  OF M U N I C I P A L  H Y G I E N E  ( CGST ( C A P I T A L )  1 

STAEDTEHYGIENE 13, P. 93-98 ( 1 9 6 2 ) .  AFTER A GENERAL D I S C U S S I O N  OF THE THEORY AND P R A C T I C E  OF GARBAGE COMPOSTING 

STUTTGART-MOEHRINGEN AND O F  E A R L Y  E X P E R I E N C E S  I N  OPERATION. SEWAGE SLUDGE I S  NOT AT PRESENT ADDED TO T H E  REFUSE.  (WPA)  

€kQ3=QEtBZ S O I L  IMPROVEMENT S O C I E T Y  ORGANIZED TO PRODUCE AND TO U T I L I Z E  COMPOST O f  REFUSE ( COMPOSTING 1 

SPCHN, E. 

GLOCKNER, K. 

AND THE A G P I C U L T U R A L  A h D  H O R T I C U L T U R A L  USES OF T H E  COMPOST, AN I L L U S T R A T E D  ACCOUNT I S  G I V E N  OF THE COMPOSTING WORKS OF 

T I E T J E N ,  C. + BANSE, H r  J. 
C A L I F O R N I A  VECT@F VIEWS 7 ( 1 ) v  P. 1 ( J A N U A R Y  19601.  A B R I E F  A R T I C L E  DEMONSTRATING, BY EXAMPLE, HCW CCOPERATION 

FOPMING A UNION,  THE GEPMAN TOWN OF BAD KREUZNACH I S  A B L E  TO USE I T S  M U N I C I P A L  WASTE TO MANUFACTURE A COMPOST WHICH THE 
LOCAL FARMERS-CAN USE. I N  T H I S  WAY, A MARKET I S  GUARANTEED FOR A L L  THE COMPOST-THAT I S _ K R O D U C E D .  THEY GO S O  FAR AS TO 
M O D I F Y  T H E  COMPOSTING PROCESS THROUGH T H E  YEARS TO MEET THE CHANGING NEEDS OF T H E  CROPS. T H E  COSTS OF T H E  COMPOSTING 

BETWEEN PEOPLE k H O  FRODUCE WASTES AND THOSE WHO CAN USE T H E  WASTES LEADS TO I N C R E A S E D  E F F I C I E N C Y  I N  WASTE D I S P O S A L .  BY 

PROCESS ARE SHARED BY T H E  MEMBERS OF THE U N I O N .  WASTE D I S P O S A L  H A S  BECOME AN A S S E T  RATHER THAN A L I A B I L I T Y .  ( U C )  

,nk~k&u.m SOLID WASTE MANAGEMEKTKOMPOSTING, EUROPEAN ACTIVITY AND AMERICAN POTENTIAL ( COMPOSTING MANAGEMENT D A T A  
CONTRACT EQUIPMENT DANO COST(OPERAT1 NG) A P P L I C A T l O N ( C O M P 0 S T )  S A L E S I  COMPOST) 1 
HART, S a  A. 

U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  PUB 1 8 2 6 ,  ( 1 9 6 8 ) .  T H I S  REPORT, THE R E S U L T  
OF A C@NTRACT k I T H  T H E  S O L I D  WASTES PROGRAM, WAS I N I T I A T E D  TO R E L A T E  EUROPEAN COMPOSTING E X P E R I E N C E  TO T h E  S O L I D  WASTE 
PROBLEM I N  THE U N I T E D  STATES.  D U R I N G  T H E  I N V E S T I G A T I O N ,  14  EUROPEAN P L A N T S  WERE TOURED. C O U N T R I E S  V I S I T E D  WERE 
GERMANY, HOLLAND, S k I T Z E R L A N D t  AND FRANCE. DATA WAS COLLECTED ON THE PROCESSING OF S O L I D  WASTES I N T O  COMPOST, AND ON 
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COMPOST MARKETS, PLANT EQUIPMENT,  F A C I L I T I E S ,  AND PROCEDURES. I N  EUROPE, ONLY A L I M I T E D  PERCENTAGE C F  REFUSE I S  
COMPOSTED, BECAUSE PRODUCTICN COSTS AND M A R K E T I N G  PROBLEMS MAKE I T  I M P R A C T I C A L  TO PRODUCE MORE COMPOST THAN CAN BE 
SOLD. MOST EUROPEAN COMPOST P L A N T S  PROCESS ONLY D O M E S T I C  REFUSE AND HAVE ALTERNATE F A C I L I T I E S  FOR MANAGEMENT O F  
NONCOMPOSTABLE ITEMS.  COMPOST I S  USED ALMOST E X C L U S I V E L Y  FOR LUXURY AGRICULTURE - BULB AND FLOWER GRCWING, GRAPES FOR 
WINE PRODUCTION, AND PARKS. THERE I S  L I T T L E  MARKET FOR COMPOST I N  B A S I C  AGRICULTURE. DATA I S  G I V E N  ON THE E F F E C T  OF 
COMPOST ON CROP Y I E L D S .  T H E  REPORT I N D I C A T E S  THAT THE P O S S I B I L I T I E S  I N  THE U N I T E D  S T A T E S  FOR GROWTH OF COMPOSTING FOR 
S O L I D  WASTE D I S P C S A L  DO NOT D I F F E R  S I G N I F , I C A N T L Y  FROM THOSE I N  EUROPE. ROUGH Q U A L I T Y  COMPOST H A S  P O T E N T I A L  FOR ( 1 )  
R E C L A M A T I O N  OF S P O I L E D  LANDS,  ( 2 )  P R E V E N T I O N  OF EROSION,  ( 3 )  R E D U C T I O N  I N  VOLUME OF L A N D F I L L  M A T E R I A L ,  ( 4 )  COVER 
M A T E R I A L  FOR ABCVE-GFADE L A N D F I L L S .  A FAVORABLE AVENUE OF COMPOSTING P R A C T I C E  SUGGESTED BY T H E  AUTHOR I S  TO C O N C E I V E  
OF THE L A N D  A S  AN "ACCEPTOR CF CCMPOST", RATHER T H A N  TO CONSIDER T H E  COMPOST AS A B E N E F I T  TO THE LAND,  COMPOST 
A P P L I C A T I O N  WDULD NOT BE I N T E N D F D  TO INCREASE CROP PRODUCTION, NOR WOULD I T  PREVENT RECOVERY O F  T H E  LAND FOR 
A G R I C U L T U R A L  PURPOSES. ( P H S )  

Q6-03-Ql529 D E S I G N  FOR A COMBINED REFUSE AND SEWAGE PLANT 
MUNIC ENGRG, LCNDON, 1 4 2 ,  P. 797 1 1 9 6 5 ) .  A PLANT FOR COMPOSTING GARBAGE W I T H  SEWAGE SLUDGE, DEVELOPED BY S I M O N  
CARVES L T D .  AND S I M C N  H A N D L I N G  ENGINEERS LTD. FOR A C I T Y  OF 2001000 I N H A B I T A N T S ,  I S  D E S C R I B E D  AND I L L U S T R A T E D  B Y  A FLOW 
DIAGRAM. AFTER SCREENING,  T H E  GARBAGE I S  M I X E D  W I T H  SEWAGE SLUDGE FROM CONVENTIONAL ACTIVATED-SLUDGE U N I T S  AND H E L D  I N  
TOWERS FOR ABOUT 5 DAYS, D U R I N G  WHICH P E R I O D  DECOMPOSITION T A K E S  PLACE W I T H  CONTROLLED A D D I T I O N  OF A I R  AAD SEWAGE 
EFFLUENT.  F I N E S  O P I G I N A L L Y  SEPARATED FROM T H E  GARBAGE ARE ADDED TO THE COMPOSTEO M A T E R I A L .  ( E 1 1  

QkQ3rQl.532 PROCESSING AND U T I L I Z A T I O N  O F  REFUSE AND SLUDGE ( SLUDGE(SEWAGE1 I N C I  A E R A T I C N  COMPOSTING DANC 
A P P L I C A T I O N ( C 0 M P O S T )  ECONOMICS 1 
BRAUN, R. 

D I E  V E R A R B E I T U h G  UND VERWERTUNG VON MUELL AND KLAERSCHLAMM. SCHWEIZ BAUZTG 7 7 ( 7 1  , P. 89-97 (FEBRUARY 1 2 1  1 9 5 9 ) .  
I N C I N E R A T I O N  O F  MIXTURE,  P R I O R  TO BURNING, M I X T U R E  I S  C E N T R I F U G E D  AND D R I E D ,  SAME M I X T U R E  USED FOR COMPOSTING B Y  
V A R I O U S  METHODS I N C L U D I l v G  6 1 0 - S T A B I L I Z A T I O N ,  S U R V I V A L  OF WEED SEEDS I N  I M P E R F E C T  COMPOST, USES OF CCMPCST I N  
SWITZERLAND,  ECCNOMIC C C N S I D E R A T I O N S .  ( E 1 1  

0643-Q-L552 COMPOST P L A N T  FOR BANGKOK ( COMPOSTING SALVAGE SLUDGE(SEWAGE1 1 
REFUSE REMOVAL JOURhAL 1(4), P. 2 1  ( A P R I L  1 9 5 8 ) .  T H E  C I T Y  OF BANGKOK, T H A I L A N D ,  HAS ORDERED CONSTRUCTION OF A 
COMPOST P L A N T  AFTER P I L O T  S T U D I E S  B Y  THE T H A I L A N D  DEPARTMENT OF AGRICULTURE.  T H E  PLANT I S  SCHEDULED TO PRODUCE 90,000 
TONS OF COMPOST PER YEAP, W h I C H  I T  I S  E S T I M A T E D  W I L L  INCREASE THE R I C E  Y I E L D  B Y  AS MUCH AS 2 5  PERCENT. ( P H S )  

04=Q*QJsIjj COMPOSTING O F  M U N I C I P A L  REFUSE AND SOME EUROPEAN COMPOSTING OPERATIONS ( COST(OPERAT1NG) DANO 
C O S T ( C A P 1 T A L  1 SURVEY F E R T I L  I Z E R - V A L U E  SALVAGE 1 
N E S B I T T ,  J. 6. 

P E N N S Y L V A N I A  S T A T E  U N I V E R S I T Y ,  DEPT ENGRG RES,  B U L L  6 - 7 2 ,  (MAY 1 9 5 8 )  I N  EUROPE COMPOSTING I S  P R A C T I C E D  ON LARGER 

WEEKS. DANO PROCESS B I O S T A B I L I Z E R  APPEARS MOST ECONOMICAL FOR A P P L I C A T I O N  I N  U N I T E D  STATES.  USE O F  COMPOSTING I S  
SCALE T H A N  I N  U K I T E D  STATES,  USE OF MECHANICALLY AERATED H O R I Z O N T A L  B I O S T A B I L I Z E R  WITH D E T E N T I O N  T I M E  FRCM 5 DAYS TO 1 2  

HAMPERED EVEN I N  EUR@PE BY D I F F I C U L T Y  OF M A R K E T I N G  F I N I S H E D  COMPOST. ( E 1 1  

!X=QPl=01601 M I C H I G A N  C I T Y  COMPOSTS I T S  REFUSE SUCCESSFULLY ( SLUDGE(SEWAGE) C O S T ( N E T 1  COMPOSTING 1 
REFUSE REMOVAL JOURNAL 1 ( 9 ) ,  P. 14 (SEPTEMBER 1 9 5 8 ) .  A COMPOSTING P L A N T  HAS BEEN O P E R A T I N G  SUCCESSFULLY I N  
W I  L L I A M S T O N ,  M I C H I G A N ,  FOR OVER THREE YEARS. U N D I G E S T E D  SEWAGE S O L I D S ,  GARBAGE, AND OTHER ORGANIC WASTES ARE M I X E D ,  
I N O C U L A T E D  W I T H  AERCBIC B A C T E R I A  CULTURE,  AND GROUND THPOUGH A HAMMERMILL, S M A L L  FERROUS P A R T I C L E S  ARE REMOVED W I T H  A 
M A G N E T I C  PULLEY.  SCME OTHER M A T E R I A L S  ARE REMOVED BY HAND. COMPOSTING I S  ACCOMPLISHED I N  ENCLOSED S T E E L  B I N S ,  EACH 
H O L D I N G  F I V E  TONS AND STACKED FOUR H I G H .  FOPCED A I R  I S  P I P E D  I N T O  THE B I N S  AN0 THROUGH THE M A T E R I A L .  A 21-DAY 
D E T E N T I O N  T I M E  I S  USEE. THE NET COST OF COMPLETED COMPOST I S  $7 /TCN.  ( P H S )  

-1Sm AUCKLANC'S M U N I C I P A L  COMPOST P L A N T  I N  O P E R A T I O N  ( DANO COMPOSTING SALVAGE( FERROUS) MARKETING I 

COMPOST S O C I E T Y  JOUFNPL 2 2 ( 5 )  P. 1 9 - 2 2  (OCTOBER-NOVEMBER 1963) A lOO-TON/DAY REFUSE-COMPOSTING PLANT OF THE DANO 
TYPE HAS BEEN COMPLETED A T  AUCKLAND, NEW ZEALAND. T H E  PLANT C O N S I S T S  O F  TRUCK SCALES, DUAL R E C E I V I N G  HOPPERS W I T H  
PLANT CONVEYORS, DUAL CONVEYOR B E L T S  W I T H  M A G N E T I C  HEAD P U L L E Y S ,  DUAL 3 1 0 - C U B I C  YARD DANO B I O S T A B I L I Z E R S ,  2 
DOUBLE-DECKED SCPEENS, A DOUBLE-ROTOR HAMMERMILL FOR O V E R - S I Z E  M A T E R I A L ,  A I' DOUBLE-ROIL  'I DENSE P A R T I C L E  SEPARATOR, AN 
OUTDOOR WINDROW MATURING AREA W I T H  TURNER, AND A MATURING SHED. T H E  UNGROUND UNSORTED REFUSE I S  COMPOSTED FOR 5 DAYS 

HUTCHINSON, G. A. 

I N  T H E  B I O S T A B I L I Z E R S  A h D  T H E N  FOR 4 TO 5 WEEKS I N  WINDROWS W I T H  WEEKLY TURNIFJG BY A FORCE-FEED H I G H  LCADER. T H R E E  
GRADES OF COMPCST W I L L  B E  SCLD UADER THE NAME '1 ACCPOST " - THAT FROM T H E  B I O S T A B I L I Z E R S  FOR D I R E C T  A P P L I C A T I O N ,  T H A T  
AFTER WINDROW COMPOSTING, AND T H A T  F U L L Y  MATURED. I L L U S T R A T I O N S .  ( P H E A )  

Q63!3=Q.l,&9P FOUR YEARS O F  COMPOST PROGRESS I N  W I L L I A M S T O N  ( R I K E R  SLUDGE(SEWAGE1 I 

REFUSE PEMOVAL JOURNAL 3(10), P. 2 4 - 2 5  ( 1 9 6 " ) .  THE R I K E R  METHOD OF COMPOSTING U N D I G E S T E D  SEWAGE SLUCGE M I X E D  W I T H  
GAPBAGE AND OTHER O P G A N I C  WASTES HAS PROVEN S A T I S F A C T O R Y .  THEY HAVE BEEN ABLE TO D I S P O S E  OF A L L  T H E I R  COMPOST TO THE 
MARKET. 

Q b = Q l - 0 1 7 5 3  PHOENIX COMPOST P L A N T  HAS STARTED O P E R A T I O N  ( COMPOSTING 1 
REFUSE REMOVAL JOURNAL 6 ( 3 I ,  P. @ ( 1 9 6 3 ) .  A D E S C R I P T I O N  OF T H E  DANO PROCESS COMPOST PLANT OPERATED AT P H O E N I X  
WHICH WILL EVEhTUALLY D I S P O S E  OF T H E  C I T Y ' S  REFUSE.  

QkQ3zQl774 OPEN B I D S  ON C I T Y  O I S P O S b L  F A C I L I T I E S  ( COMPOSTING ECONOMICS 1 

B I D S  FER A P R I V A T E  CONTRACTOR T O  DESIGN,  F INANCE,  CONSTRUCT, AND OPERATE A S O L I D  WASTE D I S P O S A L  F A C I L I T Y  UNDER A 
PO-YEAR CONTRACT W I T H  THE C I T Y .  THE S P E C I F I C A T I O N S  HAVE BEEN PREPARED T O  ALLOW R E S P O N S I B L E  B I D D E R S  TO OFFER ANY PROVEN 
PROCESS WHICH W I L L  D I S P O S E  OF T H E  C I T Y ' S  COLLECTED REFUSE. THREE D I S P O S A L  P L A N T S  WILL EVENTUALLY BE NEEDED. T H E  C I T Y  
W I L L  P A Y  A COEuTPACT AMOUNT PER T C N  OF REFUSE D E L I V E R E D  TO THE D I S P O S A L  S I T E .  ( P H S I  

06-03=Q.lfi8 W A N L I P  SLUDGE D I G E S T I O N  P L A N T  ( COMPOSTING DANO SLUDGE(SEWAGEI  1 

R I K E R ,  P a  W. 

REFUSE REMOVAL JOURKAL 6 ( 1 1 ) ,  P. 34 (NOVEMBER 1 9 6 3 ) .  THE C I T Y  OF ST. PETERSBURG, F L O R I D A ,  W I L L  SHORTLY C A L L  FOR 

S H I R P E F S ,  W .  R. + ROBERTS, S. L. 
E F F L  PND WAT TREATM J 7, P. 2 3 - 2 8  ( J A N U A R Y  1 0 6 7 ) .  A NEW SEWAGE P U R I F I C A T I O N  PLANT THAT W I L L  OPERATE I N  CONJUNCTION 
W I T H  A REFUSE H A N D L I N G  P L A N T  I S  DESCRIBED. T H E  BYPRODUCT OF THE REFUSE H A N D L I N G  PLANT,  AFTER I T E M S  OF SALVAGE HAVE 
BEEN REMOVED, W I L L  BE C C M B I N E D  W I T H  SEWAGE SLUDGE T C  FORM A COMPOST S U I T A B L E  FOR AGRICULTURAL AND H O R T I C U L T U R A L  USE. 
( P H E A )  

j3=93=91928 COMPOSTING O P E R A T I O N S  B E G I N  AT HOUSTON 

COMPOST S C I E N C E  7 ( 3 1 9  P .  17-19 ( W I N T E R  1 9 6 7 1 .  A $1 .75  M I L L I O N  COMPOST P L A N T  DESIGNED TO ACCEPT 300 TONS OF REFUSE 
HOCGES, C. R .  

A DAY, 6 DAYS A WEEK, H A S  BEEN CCNSTRUCTED AND I S  OPERATED BY A S U B S I D I A R Y  O F  M E T R O P O L I T A N  AND U N I T E D  COMPOST S E R V I C E S ,  
INC.,  UNDER CONTRACT W I T H  T H E  C I T Y  OF HOUSTON, TEXAS. THE H I G H L Y  AUTOMATED P L A N T  I N C L U D E S  A PATENTEC D I G E S T E R  SYSTEM 

D I G E S T E R S  E F F E C T I V E L Y  I N T E R M I X E S  THE M A T E R I A L ;  SUBSEQUENT A G I T A T I O N ,  WHICH CUTS ACROSS THE HORIZONTAL L A Y E R S  A N 0  

TEMPERATURES UP TO 1,2001 F,  I S  MARKETED I N  T H E  SURROUNDING AGRICULTURAL AREA. ( P H E A )  

COMPRISED OF LONG TANKS I N T O  WHICH T H E  PREPAPED MASS I S  F E D  ON A LAYER B A S I S .  THE LAYER PROCESS OF F I L L I N G  THE 

RESTACKS T H E  P I L E  I N  T H E  D I G E S T E R  TANK, P R O V I D E S  A D D I T I O N A L  M I X I N G .  THE F I N I S H E D  COMPOST WHICH HAS B E E N  EXPOSED T O  
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& - 0 3 - U 2 5 Q  TOWN REFUSE TP EATMENT B Y  DEHYDPATION AND S T E R I L I Z A T I O N  ( COMPOSTINGLPRE)  1 

141-171 (MARCH 1967) D E T A I L E D  STUDY OF NEW PROCESS UNDER DEVELOPMENT WHICH USES D R Y I N G  U N I T S  THAT ARE REPORTED TO 
MAKE P O S S I B L E  ECONOMIC STORAGE OF M A T E R I A L S .  I N S T A L L A T I O N  OF PRECOMPOSTING F A C I L I T I E S .  ( E 1 1  

T R A I T E M E N T  D E S  R E S I D U S  U P B A I N S  PAR DESHYDRATATION ET S T E R I L I S A T I O N  I N D U S T R I E S  THERMIQUES ET A E R A U L I Q U E S  13(3) 9 P. 

Qh=Q2=Ql941 THE U T I L I Z A T I O N  OF M U N I C I P A L  WASTES. REPORT ON T H E  PROCESSING OF URBAN WASTES I N  A MECHANIZED COMPOSTING 
PLANT. ( S A L V A G E  PATFOGEN COST(COMPOST1NG ) 
KRIGE,  P. P. 

C.S.1.R. RES. REP. NO. 211, 8 2  P P  ( 1 9 6 4 ) .  T H I S  REPORT C O N T A I N S  DATA O B T A I N E D  I N  AN I N V E S T I G A T I O N  OF T H E  
C H A R A C T E P I S T I C S  OF M U N I C I P A L  WASTE I N  SOUTH AFRICA,  AND T H E I R  U T I L I Z A T I O N  B Y  COMPOSTING, I N C L U D I N G  A D E T A I L E D  
D E S C R I P T I O N  O F  THE MECHANIZED R O T A T I  NG-CYLINDER PLANT U S E D  FOR P I L O T - S C A L E  S T U D I E S  I N  PRETORIA.  FURTHER D E T A I L S  AND 
T A B U L A T E D  AND GRAPHICAL RESULTS ON OPERATIONAL E X P E R I E N C E S  A T  T H I S  P L A N T ,  D I S T I N G U I S H I N G  BETWEEN T H E  S T A B I L I Z A T I O N  AND 
SECONDARY M A T U R A T I O N  PHASES OF T H E  COMPOSTING PROCESS; AND AN A N A L Y S I S  OF THE FACTORS A F F E C T I N G  THE COSTS I N V O L V E D  I N  
COMPOSTING. I T  WAS CONCLUDED T H A T  COMPOSTING HAS ECONOMIC ADVANTAGES OVER DUMPING WHEN A LARGE-SCALE I N S T A L L A T I O N  CAN 
BE S E T  U P  NEARER T H E  TOWN T H A N  A DUMPING S I T E .  THE B A C T E R I O L O G I C A L  AND H E L M I N T H O L O G I C A L  Q U A L I T I E S  CF T H E  COMPOST WERE 
ALSO EXAMINED.  (WPA)  

&5+3-a%5. PROGRESS I N  T H E  F I E L D  OF U T I L I Z A T I O N  OF GARBAGE ( COMPOSTING SLUDGE(SEWAGE1 A N A L Y S I S ( C O C P 0 S T )  

P L A N  SCHWEIZ Z .  LANDES-, REGIONAL- ,  U. ORTSPLANUNG 5 7  1 2 P  ( 1 9 5 9 1 .  T H E  AUTHORS G I V E  A REPORT ON THE 1 S T  
BRAUN, P. + KELLER,  P. 

I N T E R N A T I O N A L  CONGRESS FOR T H E  D I S P O S A L  AND U T I L I Z A T I O N  OF TOWN GAPBAGE HELD I N  SCHEVENINGEN, HOLLAND, I N  1 9 5 9 .  
SUBJECTS D E A L T  W I T H  I N C L U D E  P L A N T  AND PROCESSES FOR T H E  COMPOSTING O F  GARBAGE W I T H  AND WITHOUT SEWAGE SLUDGE, THE 
ADVANTAGES OF COMBINED COMPOSTING O F  GARBAGE ADD SLUDGE, THE COMPOSTING PLANT I N  JERSEY,  B I O L O G I C A L  PROCESSES I N  
COMPOSTING, H Y G I E N I C  C C N S I D E R A T I O N S ,  T H E  EFFECT OF THE COMPOSTS ON THE Y I E L D  OF CROPS, A N A L Y S I S  AND E X A M I N A T I O N  OF 
COMPOSTS, AND METHODS OF USE. 

Q&=Q9-019BZ DAS NEUE KCMPOSTWERK I N  DUISBURG-HUCKINGEN ( THE NEW COMPOST S T A T I O N  I N  DUISBUPG-HUCKINGEN 1 ( COMPOSTING 
DANO SLUDGE( SEWAGE) 1 
ROSSBERG, H. 

STADT-UN-HAFEN ( C I T Y  AND PORT 1 10, 2 PP. ( 1 9 5 6 ) .  A COMPOSTING P L A N T  OF T H E  DANO T Y P E ,  B E I N G  B U I L T  I N  T H E  HEART 
OF SOUTHERN DUISBURG,  I S  TO HAVE A D A I L Y  C A P A C I T Y  OF ABOUT 200 CU-M O F  RAW DOMESTIC WASTES, AND W I L L  COMPOST THE REFUSE 
OF A R E G I O N  H A V I N G  1 4 0 , C C @  I N H A B I T A N T S .  THE P L A N T  I S  B E I N G  B U I L T  ON THE GROUNDS OF T H E  SEWAGE TREATMENT PLANT WHICH 

SMALL PUMP. WHEN THE G A S  PRODUCTION OF THE D I G E S T E R  HAS I N C R E A S E D  S U F F I C I E N T L Y ,  T H E  EXCESS GAS I S  USED TO GENERATE 
E L E C T R I C A L  ENERGY, THEREBY R E D U C I N G  T H E  O P E R A T I N G  COSTS OF THE COMPOSTING PLANT. THE P L A N T  W I L L  PRCBABLY BE PUT I N T O  

F A C I L I T A T E S  THE A D D I T I O N  OF D I G E S T E D  SLUDGE. THE SLUDGE IS PUMPED FROM A D I G E S T E R  TO THE I N L E T  OF A B I O S T A B I L I Z E R  BY A 

S E R V I C E  B Y  THE S P R I N G  OF 1 9 5 7 .  ( P H S I  

D6-03-@1972 REFUSE COMPOST - A PRODUCT OF THE WERDENBERG L I E C H T E N S T E I N  C O O P E R A T I V E  PLANT ( COMPOSTING 1 
OSPELT,  E. 

I N T E R N A T I O N A L  PESEAPCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  1 6 1  (DECEMBER 1 9 6 2 ) .  CONSTRUCTION OF T H E  COOPERATIVE P L A N T  I N  BUCHS WAS PLANNED, AMONG OTHER 
THINGS,  W I T H  THE THOUGHT T H A T  PEFUSE COULD B E  CONVERTED I N T O  A PRODUCT WHICH CAN BE RETURNED TO N A T b R E  AS HUMUS. THE 
ALTERNATE METHOD O F  I N C I N E R A T I O N  COULD HAVE B E E N  SELECTED. T H E  Q U E S T I O N  OF R E S T O R I N G  IMPROVED C O N D I T I O N S  TO S O I L  W H I C H  
I S  I N  CONSTANT DEMAkD FOR HUMUS APPEARS TO B E  THE CORRECT APPROACH. AS SHOWN I N  THE PAPER THE A P P L I C A T I C N  AREAS 

ARE ALSO A V A I L A B L E  AS THERE ARE LARGE TRUCK FARMS AND A GREAT MANY HOME AND ORNAMENTAL GARDENS I N  T H E  WERDENBERG AREA 
AND I N  L E I C H T E N S T E I N .  V I N E Y A R D S  CONTINUALLY T O T A L  AROUND 30 HECTARES. THE P R I C E  OF COMPOST I S  VERY FAVORABLE. COMPOST 
I S  S U P E R I O R  TO STABLE MANURE W I T H  THE SAME CONTENT AND COMPARES FAVORABLY T O  OTHER HUMUS F E R T I L I Z E R S .  THE CONCLUSION 
TO RETURN ORGANIC MATTER T O  T H E  S O I L  I N S T E A D  O F  DESTROYING I T  WAS PROPER BECAUSE THERE I S  S T I L L  S U F F I C I E N T  E X H A U S T I O N  

FOP COMPOST ARE VERY D I V E R S E ,  PROVING THAT THE R I G H T  PATH WAS T A K E N  W I T H  THE CONSTRUCTION O F  A COMPOST PLANT.  MARKETS 

OF THE so rL  BEING CARRIED GUT. (AUTH) 

0 6 - 0 3 - 0 1 9 7 2  CONSTPUCTION ON P H O E N I X  COMPOST P L A N T  TO B E G I N  FEBRUARY 1 9 6 1  ( COMPOSTING DANO 1 
COMPOST SCIENCE 1(4), P. 2 3  ( W I h T E R  1 9 6 1 ) .  F I N A L  PHASES OF D E S I G N  ARE I N  PROCESS BY THE A R I Z O N A  B I O - C H E M I C A L  CO. 
FOR T H E  300 TOF; PER DAY DANO P L A N T  TO B E  B U I L T  I N  PHOENIX.  EXTRA T I M E  WAS T A K E N  T O  I N S P E C T  EUROPEAN COMPOST P L A N T S  I N  
ORDER TO IMPROVE T H E  DESIGN.  CONSTRUCTION W I L L  START I N  FEBRUARY AND I T  I S  E S T I M A T E D  THAT THE P L A N T  W I L L  BE COMPLETEC 
I N  L A T E  SUMMER CF E A P L Y  F A L L .  T H E  CQMPANY WILL OPERATE T H E  PLANT AND S E L L  T H E  COMPOST TO A F E R T I L I Z E R  F I R M  WHICH I N  
TURN W I L L  MARKET I T  ON A R E T A I L  B A S I S .  REFERENCE I S  MADE TO GROWING T E S T S  BY T H E  U N I V E R S I T Y  OF A R I Z G N A  AGRICULTURAL 
E X P E R I M E N T  S T A T I O N  WHICH DEMONSTRATED T H E  V A L U E  O F  SUCH COMPOST FOP I N C R E A S I N G  P L A N T  Y I E L D S .  ( P H S I  

QfrO?-USBZ THE SEWAGE TREATMENT AND COMPOST P L A N T S  OF THE C I T Y  OF BADEN-BADEN ( CGMPOSTING SLUDGE(SEWAGE1 
COST (OPERAT I NG) 1 
STRAUB, H. 

DAS GAS-UND WASSE.RFPCH 9 2 ( 2 4 )  1 0  PP. ( 1 9 5 6 )  THE L O C A T I O N  OF THE SPA OF BADEN-BADEN AND I T S  REQUIREMENTS W I T H  
RESPECT T O  T H E  S A N I T A R Y  REMOVAL OF WASTES POSES PROBLEMS FOR THE C I T Y  A D M I N I S T R A T I O N  REGARDING SEWAGE AND REFUSE 
D I S P O S A L .  THE TCWN CAN NO LChGER TOLERATE P E F U S E  DUMPS I N  I T S  V I C I N I T Y  AS T H E S E  THREATEN TO P O L L U T E  hATER,  BREED RATS 
AND F L I E S ,  AND CREATE OTHER VERY S E R I O U S  NUISANCES.  A S  THE I N C I N E R A T I O N  OF REFUSE I N  A C I T Y  O F  60,000 WOULD BE 
ECONOMICALLY I M P R A C T I C A L ,  H E  HAVE S T U D I E D  T H E  PROCESS OF COMPOSTING R E F U S E  AND SEWAGE SLUDGE TOGETH€R, AS WELL AS T H E  
REQUIRED EQUIPMENT AND F A C I L I T I E S .  THE C I T Y  HAS S T A R T E D  CONSTRUCTION O F  A SEWAGE TREATMENT COMPOSTING P L A N T ,  I N C L U D I N G  
C L A R I F I C A T I O N  C F  SEWAGE, SLUDGE D I G E S T I O N  W I T H  GAS C O L L E C T I O N ,  AND COMPOSTING OF SCREENED REFUSE-SEWAGE SLUDGE. T H I S  
P L A N T  WILL REMOVF AND CONVERT T H E  E N T I R E  WASTE PRODUCTION FROM T H E  C I T Y  I N T O  U S E F U L  SUBSTANCES - METHANE GAS AND 
COMPOST. THE AUTHOF D E S C R I B E S  I N  D E T A I L  THE I N S T A L L A T I O N  AT BADEN-BADEN AND SUPPLEMENTS H I S  REPORT W I T H  DIAGRAMS 
AND PHOTOS. BY T H E  BADEh-BADEN EXAMPLE, HE SHOWS HOW SMALL AND MODERATELY S I Z E D  TOWNS CAN TREAT REFUSE AND SENAGE 
R A T I O N A L L Y .  COST F I G U P E S  I N D I C A T E D  FCR CONSTRUCTION AND O P E R A T I O N  O F  T H E  SEWAGE TREATMENT P L A N T  ARE BASED ON 
EXPERIENCE,  BUT THOSE FCR THE COMPOSTING P L A N T  ARE BASED ON C O N S E R V A T I V E  E S T I M A T E S .  HOWEVER, T H E  AUTHOR C I T E S  THE 
F I R S T  F I G U R E S  FGR O P E R A T I O N  COSTS O F  T H E  COMPOSTING P L A N T  A N 0  PROPOSES TO COMPLETE THEM AFTER THE P L A N T  HAS BEEN I N  
O P E R A T I O N  FOR A LDNGEP T I M E .  ( P H S l  

Q633rQl9B COMPOSTING O F  CCMMUNITY WASTES - A REPDRT ON E X P E R I E N C E S  AT THE BADEN-BADEN P L A N T  ( C C S T ( O P E R A T 1 N G I  
COST( C A P I T A L  I I 
STRAUB, He 

E S U N D H E I T S - I N G E N I E U R  77 (19, 201, IC PP. AFTER SOME GENERAL REMARKS ON THE D I S P O S A L  OF D O M E S T I C  HASTES,  THE AUTHOR B R E V I E W S  METHODS O F  C I S P C S A L ,  G I V I N G  A T T E N T I O N  T O  T H E  V A R Y I N G  C O M P O S I T I O N  OF SUCH WASTES. THE F I G U R E S  ON THE YEARLY 
Q U A N T I T I E S  AND C O M P O S I T I O N  O F  WASTES I N  BADEN-BADEN ARE VERY V A L U A B L E  FOR PURPOSES OF COMPARISON. A D E T A I L E D  
D E S C R I P T I O N  OF THE PROCEDURE EMPLOYED AT BADEN-BADEN I S  GIVEN.  T H E  COSTS OF CONSTRUCTION AND O P E R A T I O N  SHOULD BE OF 
I N T E R E S T  TO ENGINEERS.  ( P H S )  

p h 3 3 - 0 1 9 B  REFUSE D I S P O S A L  P L A N T  ( COMPOSTING C O M P C S I T I O N  1 

AUTUMN MEETING,  I N S T I T J T E  OF P U B L I C  CLEANSING,  CHEADLE AND GATLEY,  (OCTOBER 1 5 ,  1 9 6 5 )  A TWC PPRT PAPER D I S C U S S I N G  
I N  GENERAL THE P R E L I M I N A R Y  I N V E S T I G A T I O N S  L E A D I N G  TO T H E  S E L E C T I O N  OF A REFUSE D I S P O S A L  PLANT.  I N C L U D E D  ARE SOME COSTS 

CONSTRUCTION OF T H E  P L A N T  AT CHEADLE AND GATLEY. 

ROGERS, J .  + BROADSTREET, 0. 

AND VOLUMES OF REFUSE. P A R T  1 COVERS THE REASONS FOR S E L E C T I N G  CCMPOSTING. P A R T  2 COVERS T H E  CEVELOPMENT, D E S I G N ,  AND 
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Q.4-03-(12Q93 REFUSE D I S P O S A L  W I T H  S P E C I A L  REFERENCE T O  COMPOSTING AND I N C I N E R A T I O N  

S P R I N G  MEETING,  I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  MIDDLESBROUGH, (MARCH 20,  19641.  I N  A TWO PART PAPER THE AUTHORS 
D E S C R I B E  I N  T H E  F I R S T  P A R T  T H E  P R A C T I C E  OF D I S P O S A L  B Y  T I P P I N G ,  I N C I N E R A T I O N ,  AND COMPOSTING. THE SECOND PART OF T H E  
PAPER I S  DEVOTED TO D E S C R I B I N G  EQUIPMENT DESIGN,  W I T H  T E S T  DATA ON COMPOST P I L O T  P L A N T S  AND I N C I N E R A T O R S .  

Qb-O3-Q2= PROGRESS ON L E I C E S T E R ' S  $11 M I L L I O N  SEWAGE AND COMPOSTING PLANT 
SURVR M U N I C  CTR ENGR, P. 1306 (OCTOBER 19, 1 9 6 3 ) .  A REVIEW O F  A TOUR OF I N S P E C T I O N  OF A SEWAGE D I S P C S A L  WORKS AND 

I NCLU DED. 

TURhER,  W. A. + SOWERBY, A. 

A COMPOSTING P L A N T  I S  PRESENTED. A D E S C R I P T I O N  OF T H E  PLANT, FLOW C A P A C I T I E S ,  D I G E S T I O N  PROCESSES, AND COSTS ARE 

Q633=Q2111 AN AMERICAN I N  BANGKCK (COMPOST P L A N T )  ( COMPOSTING 1 
MCCONNELL, E R e  

COMPOST S C I E N C E  9 ( 2 ) ,  P. 28-30 (SUMMER 1 9 6 8 ) .  A D E S C R I P T I O N  OF THE COMPOSTING P L A N T  I N  BANGKOK. THE COMPOSTING 
O P E R A T I O N  T A K E S  PLACE I N  A S I X  STORY B U I L D I N G ,  W I T H  T H E  FRESHLY GROUND M A T E R I A L  B E I N G  PLACED ON THE UPPER FLOOR. I N  S I X  
DAYS T H E  M A T E R I A L  HAS BEEN COMPOSTED, S P E N D I N G  ONE DAY ON EACH OF THE S I X  FLOORS. THE COMPOST I S  T H E N  WINDROWED FOR 
FROM 6 TO 8 WEEKS BEFORE B E I N G  BAGGED FOR RESALE.  P L A S T I C  SACKS ARE P R E S E N T I N G  Q U I T E  A PROBLEM I N  THE COMPOST. A 
NUMBER O F  GRADES OF COMPOST ARE PRODUCED. 

06 04 PROCESSES AND SPECIAL EQUIPMENT 

Q4=Q&rQQw F L C R I D A  DOCTOR URGES D I S P O S A L  BY COMPOSTING ( COMPOSTING 

REFUSE REMOVAL JOURhAL 4 ( 7 ) ,  P. 15, 18, 27 ( 1 9 6 1 ) .  A D I S C U S S I O N  OF THE NEED FCR COMPOSTING AND T H E  PROBLEMS 
ANON. 

A S S O C I A T E D  W I T H  THE PROCESS. A L I S T I N G  OF CURRENT AND PROPOSED COMPOST P L A N T S  I S  PRESENTED. 

QkQ$-OPl33  THEC!RY AND P R A C T I C E  I N  COMPOSTING P L A N T S  ( EQUIPMENT 1 

REFUSE REMOVAL JOURNAL 4 ( 1 ) ,  P. 10 ,  1 2 ,  1 4 ,  24 ,  2 7 - 2 8  ( 1 9 6 1 ) .  CURRENT THEORY AND P R A C T I C E  (1961)  I N  COMPOSTING 
SNELL,  J. i?. 

P L A N T S  I S  REVIEIV'ED I N  DEPTH.  NEW APPROACHES DEVELOPED D U R I N G  THE P R E V I O U S  DECADE ARE DESCRIBED.  TYPES OF COMPOSTING 
E Q U I P M E N T  I N C L U D I N G  PPTENTED METHODS ARE DISCUSSED.  G R I N D I N G  PROBLEMS AND M A R K E T I N G  OF F I N I S H E D  COMPOST ARE B R I E F L Y  
DISCUSSED.  

Q b - 0 4 - Q Q U  PUT YOUR L E A V E S  T O  WORK ( COMPOSTING 1 

T H E  AMERICAN C I T Y  8 0 ( 8  1, P .  112-113 (AUGUST 1965) FORMULA FOR COMPOSTING A T  NEOSHC, MO, C O N S I S T S  O F  170 TONS O F  
L E A V E S ,  2 8  TRUCK LOADS OF SAWDUST, 24 LOADS O F  C H I C K E N  MANURE, 2 5  LOADS OF HORSE MANURE, E I G H T  LOADS OF D I G E S T E D  SLUDGE 
FROM C I T Y ' S  WATER-PCLLUTION-CONTROL PLANT,  SEVEN LOADS OF WOOD C H I P S  ( 4 - Y R  O L D ) ,  THREE TONS OF ROCK PHOSPHATE AND FOUR 
TONS OF GR@UND DOLOMITE L IMESTONE.  PROCESSING PROCEDURES ARE G I V E N .  ( E 1 1  

B E L L ,  C. W. 

Q639zQQ219 LESSER-KNOWN EUROPEAN COMPOST PROCESSES ( COMPOSTING COST ( C A P I T A L  1 COST(OPERAT1NG 1 

COMPOST SCIENCE 2(1), P. 41-43 ( S P R I N G  1 0 6 1 ) .  D E S C R I P T I O N  OF S T R E I T  PROCESS SEMIACCELERATED FERMENTATION,  S I M P L E  
AND OPEN FERMENTATION,  BUHLER PROCESS, CAREL AND FOUCHE PROCESS, PRATT PROCESS. ( E I )  

D A V I E S ,  A. G. 

P4=9~Q!22.52 COMPOSTING WASTE SLUCGE FROM PHARMACEUTICAL MANUFACTURING ( I N D U S T R I A L  ) 

COMPOST S C I E N C E  l ( 2 1 1  P. 8-11 (SUMMER 1 9 6 0 ) .  STUDY OF METHODS OF COMPOSTING ORGANIC SLUDGE O R I G I N A T I N G  FROM 
F E R M E N T A T I O N  O F  A N T I B I O T I C S ,  PHARMACEUTICAL EXTRACTS, AND SEWAGE, UNDERTAKEN BY LEDERLE L A B O R A T O R I E S  A T  PEARL R I V E R ,  
NEW-YORK. METHOD F I N A L L Y  ADOPTED IS COMPOSTING I N  OPEN S A N I T A R Y  L A N D - F I L L  PROPERTY U S I N G  M O D I F I E D  MULTI -STAGE 
PROCEDURES, END PRODUCT S O L D  FOR LAWN-TREATMENT AND S O I L  C O N D I T I O N I N G .  ( E 1  ) 

Qh=Qft=U59 MATER I A L S - H A N D L I N G  METHODS FOR C I T Y  COMPOSTING ( SALVAGE ) 

COMPOST SCIENCE l ( I . 1 ,  P. 5-9 ( S P R I N G  1 9 6 0 ) .  REFUSE COMPOSTING P L A N T S  MUST B E  DESIGNED FOR NEEDS O F  P A R T I C U L A R  

GABACCIA,  A .  J .  

GOTAAS, He 8. 

AREA. EQUIPMENT REQUIREMENTS I N C L U D E  E F F I C I E N T  C O L L E C T I N G  OF REFUSE, M A I N T A I N I N G  FLOW OF M A T E R I A L S ,  MAXIMUM ECONOMIC 
RECOVERY OF ORGPNIC AND I N O R G A N I C  M A T E R I A L S ,  D I S P O S A L  OF NCN-COMPOSTABLE MATER.IAL, ADAPTABLE TO HANDLE CTHER WASTES, 
CONTROL F L Y  B R E E D I N G  AND ODORS, AND PROVIDE ECONOMIC L O A D I N G  AND S H I P P I N G  O F  END PRODUCT. ( E I )  

p4-04-0Qz62 EQUIPMENT FCR PROCESSING ORGANIC WASTES ( G R I N D I N G  D R Y I N G  1 
COMPOST SCIENCE 1 ( 2 , 3 ) ,  P. 20-23 (SUMMER 19601, P. 42-45 (AUTUMN).  REPORT ON MACHINERY A V A I L A B L E  FOR LARGE-SCALE 
COMPOSTING, AND E Q U I P R E N T  FOR PROCESSING WASTES FOR RETURN TO S O I L ,  B R I E F  D E S C R I P T I O N  AND ADDRESS O F  MANUFACTURER G I V E N  
F U R  GRINDERS,  SHREDDEFS, COMPUSTING U N I T S ,  AND TRACTORS. ( € 1  1 

Q.kQ4=QQ219 PROPER G R I N C I N G  ( COMPOSTING 

COMPBST SCIENCE 1 ( 4 ) ,  P. 9-10 ( W I N T E R  1 9 6 1 ) .  P R E G R I N D I N G  ACCELERATES MOST COMPOSTING PROCESSES BY I N C R E A S I N G  
S N E L L ,  J. R. 

A V A I L A B L E  SURFACE AREA FOR B A C T E R I A  AND P R O V I D E S  UNIFORM PRODUCT. D I S C U S S I O N  I N C L U D E S  TYPES OF GRINDERS AND SHREDDERS, 
ADVANTAGES OF SWING HAMMERS, AND ABRASION PROBLEM I N  G R I N D I N G  ASH OR OTHER I N O R G A N I C  WASTES. ( E I )  

U=Q$=QQ211 SOME S P E C I A L I Z E D  EQUIPMENT USED I N  EUROPEAN COMPOST SYSTEMS ( COMPOSTING S I Z E - R E D U C T I O N  SCREENING 
S E P A R A T I O N ( I N E R T 1 A L )  1 
W I L E Y ,  J. S. 

COMPOST S C I E N C E  4 ( 1 ) ,  P. 7-10 ( S P R I N G  1963) .  SEVERAL TYPES OF EQUIPMENT S P E C I A L L Y  D E S I G N E D  FOR PROCESSING REFUSE 

B A L L I S T I C  SEPARATORS C F  V A R I O U S  D E S I G N  ARE REVIEWED.  ( E 1 1  

Q5-04-QQxa E N G I N E E R I N G  EQUIPMENT USED I N  F U L L Y - M E C H A N I Z E D  COMPOSTING ( C O S T ( C A P 1 T A L )  P L A N T S ( N U M B E R )  1 
COMPOST SCIENCE 7(3), P. 22-25 ( W I N T E R  1 9 6 7 ) .  D I S C U S S I O N  OF D I F F E R E N T  COMPOSTING TYPES AND O P E R A T I N G  DATA FOR EACH 

AND FOR PREPARATION OF REFUSE FOR COMPOSTING, OR FOR R E F I N E M E N T  O F  COMPOST. FEATUPES OF R A S P I N G  MACHINES,  SECATORS AND 

COVERS SLOW M O V I N G  AND H I G H  SPEED SHREDDERS, F E R M E N T A T I O N  I N  LARGE C I R C U L A R  CONCRETE TANKS, M U L T I S T O R I E D  FERMENTATION 
U N I T  THREE-FLOCF T O T A L L Y  ENCLOSED DIGESTER,  HORIZONTAL R O T A T I N G  DRUM, MACERATION OF REFUSE I N  HEXAGONAL DRUM, AND 
TWO-DECK V I B R A T I N G  SCPEEN. ( E 1  I 

Q ~ - 0 4 - Q p ~ l  E A C T E R I O L O G I  CAL D I G E S T E R  FOR TREATMENT OF M U N I C I P A L  REFUSE ( COMPOSTING 1 

PATENT B R I T .  1 ,060 ,461  ( C L .  CO2C1, (MARCH 1 ,  19671, APPL. FEBRUARY 12 AND SEPTEMBER 3 ,  1963,  A S S I G N E D  BY S I M O N  H A N D L I N G  
E N G I N E E R S  L T D  A V E R T I C A L  TOWER-TYPE B A C T E R I A L ,  D I G E S T E R  I S  D E S C R I B E D  FOR T h E  COMPOSTING OF M U N I C I P A L  REFUSE. T H I S  

ABSON, J. W. + EROADHURST, D e  

D I G E S T E R  I S  SEPARATED I N T E R N A L L Y  BY MEANS OF H @ R I Z O N T A L  PLATES T O  FORM A NUMBER O F  DRUM-SHAPED COMPARTMENTS SO ARRANGED 

BROUGHT I N T O  C C h T A C T  W I T H  WATER PND AN UPFLOWING CUPRENT OF A I R  TO CAUSE B A C T E R I A L  DECOMPOSITION.  T H I S  e A C T E P I A L  
THAT T H E  REFUSE IS E M I T T E D  A T  THE TOP OF THE TOWER, AND FLOWS DOWN THROUGH T H E  COMPARTMENTS. AS I T  FLOWS DOWN, I T  I S  
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DECOMPOSITION I S  M A I l v T A I N E D  B Y  R E C I R C U L A T I N G  SOME OF T H E  DECOMPOSING M A T E R I A L  I N T O  THE TOP COMPARTMENT TO ACT A S  A 
B A C T E R I A L  SEED. T H E  WATER, WHICH FLOWS I N T O  EACH .COMPARTMENT, I S  CONTROLLED BY MEANS OF A TEMPERATURE CCNTROLLER 
YEASURING THE TEMPEFATURE OF THE STACK GASES. T H E  A I R  FLOW E N T E R I N G  T H E  BOTTOM OF THE TANK I S  CONTROLLED B Y  MEANS OF A 
CARBON D I O X I D E  INDICATOF.  CONTROLLER, WHICH MEASURES THE CARBON D I O X I D E  I N  T H E  TANK GASES. A I R  I S  ADDED TO M A I N T A I N  A 
C E R T A I N  CARBON D I O X I D E  CONTENT T O  P R O V I D E  C O N D I T I O N S  OPTIMUM FOR D I G E S T I O N .  ( C A )  

Q0-04-QQ312 F E R T I L I Z E R  FROM GARBPGE ( COMPOSTING 1 
BOGGI  ANO-P I COY N 

P P T E N T  I T A L .  537 ,793 ,  ( J A N U A R Y  4 ,  1 9 5 6 )  ' A PLANT I S  D E S C R I B E D  WHICH, B E S I D E S  THE C O N V E N T I O N A L  MECHANICAL 
PROCESSING OF GARBAGE, I N V O L V E S  USE O F  AN O X I D I Z I N G  GAS, E.G. O Z O N I Z E D  A I R ,  I N  AN E L E C T R I C  F I E L D .  T H I S  I S  S A I D  TO 
A C T I V A T E  AND ACCELERATE T H E  DEVELOPMENT OF T H E  B A C T E R I A L  FLORA WHICH L E A D S  TO F E R T I L I Z E R  FORMATION. ( C A I  

g6-04-0.QqU ORGANIC CGMPOSTS S T A R T I N G  FROM ORGANIC WASTE AND THE R E S U L T I N G  COMPOST ( COMPOSTING 
B A I L L C D ,  P. + BOSS, G. 

P A T E N T  S W I S S  2 5 1 , 1 3 1 ,  ( J U L Y  1 6 ,  1 9 4 8 )  ( C L .  4 2 ) .  FERMENTATION OF N I G H T  S O I L ,  GARBAGE, OR I N D U S T R I A L  ORGANIC WASTE 
BY A B A C T E R I A L  CULTURE O F  AZOTOBACTER, AMYLDBACTER, OR B A C I L L U S  R A D I C O L A  I S  FAVORED BY A D D I T I O N  OF A M I X T U R E  OF 
I N O R G A N I C  SALTS WHICH A C T  AS CATPLYSTS.  ONE L I T E R  OF T H E  C A T A L Y T I C  M I X T U R E  I S  ADDED TO A TON OF ORGANIC M A T E R I A L  
C O N T A I N I N G  PREFERABLY 30 PERCENT MOISTURE AND ALLOWED TO FERMENT. BEST RESULTS ARE O B T A I N E D  I F  T H E  TEMPERATURE I S  NOT 
ALLOWED T O  R I S E  ABOVE 40 DEGREES. FERMENTATION PROCEEDS FOP 4-5 DAYS AFTER WHICH P E R I O D  L I M E  I S  ADDED T C  B R I N G  T H E  P H  
OF THE FERMENTED M A T E F I A L  TO ABOUT 7.5.  M A T E R I A L  PRODUCED I S  A F E R T I L I Z E R .  ( C A I  

n6-'34-CQ21& OPGPN I C  AND CHEMICAL F E R T I L I Z E R  ( COMPOSTING ) 

P A T E N T  I T A L .  426,240 (OCTOBER 28, 1 9 4 7 ) .  THE PATENT COVERS A METHOD FOR T H E  PRODUCTION O F  A F E R T I L I Z E R  C O N S I S T I N G  
B E L T P A M I ,  T. F a  

OF A M I X T U R E  O F  F U e B I S H  AND A N I M A L  REFUSE, R A P I D L Y  FERMENTED, D I S I N F E C T E D  AND GRANULATED, AFTER WHICH CHEMICAL 
F E R T I L I Z E R S  ARE ADDED A S  FOLLCWS- AMMGNIUM PHOSPHATE 10-201 M I N E R A L  DIPHOSPHATES 5-15, C A L C I U M  N I T R A T E  2-79 AND 
P O T A S S I U M  C k L O R I D E  5-10 PERCENT. ( C A )  

Q5-04-QQ34 C C h T I N U C U S  PROCESS FCR R A P I D  P R E P A R A T I O N  OF AN ORGANIC F E R T I L I Z E R  FROM GARBAGE AND C I T Y  WASTE ( G R I N D I N G  
COMPOSTING 1 
CASTOLA, L.  G. 

PATENT FR. 1,441,792 ( C L .  C 0 5 B ) ,  ( J U N E  1 0 ,  19661 ,  APPL. MAY 51 1965.  A D E S C R I P T I O N  I S  G I V E N  OF A PRCCESS WHEREBY 
4-10 TONS OF GAPBAGE AND C I T Y  WASTE COULD BE MOVED BY A SYSTEM OF B E L T S  THROUGH A MAGNETIC SEPARATOR ( T O  REMOVE 
F E - C O N T A I N I N G  M A T E R I A L )  TO A HAMPER M I L L ,  THEN B Y  A I R  PRESSURE TO A FERMENTATION VAT OF 20-60 T O N  C A P A C I T Y .  THE MASS 
I N  THE V A T  COULD B E  S T I P R E D  BY A I R  FOR 36 HOURS AT 65 DEGREES I N  THE PRESENCE OF AMMONIUM S U L F A T E  AND C A L C I U M  CARBONATE 
TO CONTROL P H  AND THE C TO N R A T I O .  ( C A I  

Qb-04-0031z EQUIPMENT FOP T H E  PRODUCTION O F  GAS AND F E R T I L I Z E R  BY FERMENTATION ( T H E R M O P H I L I C  COMPOSTING 1 

PATENT S W I S S  232,378 (AUGUST 1 6 ,  1 9 4 4 ) .  E Q U I P M E N T  I S  D E S C R I B E D  FOR THE MANUFACTURE OF METHANE AND A F E R T I L I Z E R  BY 
THE F E P M E N T A T I O N  OF WASTE ORGANIC MATTER. I T  C O N S I S T S  O F  AN H E R M E T I C A L L Y  SEALED TANK W I T H  TWO O R I F I C E S .  THE CHARGE 

JONNERET, F. 

C O N S I S T S  O F  TWO PARTS, S O L I D  ORGANIC WASTES, AND A L I Q U I D  WHICH C O N T A I N S  T H E R M O P H I L I C  B A C T E R I A  CRAWN FROM A P R E V I O U S  
BATCH. T H E  TEMFERATURE AND P H  ARE CONTROLLED DURING FERMENTATION. THE GAS I S  COLLECTED AND T H E  R E S I C U E  MAKES AN 
E X C E L L E N T  F E R T I L I Z E F .  TWO F I G U R E S  I L L U S T R A T E  T H E  CONSTRUCTION AND A D E T A I L E D  D E S C R I P T I O N  OF THE V A R I O U S  PARTS OF THE 
U N I T  I S  G I V E N .  ( C A I  

Q6=2&=QUl8 M O I S T E N I F G  C I T Y  REFUSE FOR THE PRODUCTION OF F E R T I L I Z E R S  ( COMPOSTING 1 

PATENT I S R A E L I  13,033 (FEBRUARY 18 ,  1 9 6 0 ) .  AEROBIC F E R M E N T A T I O N  OF GARBAGE I S  ACCOMPLISHED D U R I N G  2-4 WEEKS BY 
ALLOWING THE LATTER ( B R O K E N  I N T O  P I F C E S  OF L E S S  THAN 4 CM) TO REACT W I T H  AN O X I D I Z I N G  GAS, E.G.9 A I R ,  I N J E C T E D  I N T O  THE 
HEAP W H I C H  I S  K E P T  AT A R E L A T I V E  H U M I D I T Y  OF 40-60 PERCENT BY WEIGHT. A P L U R A L I T Y  OF F I N E ,  D I S C R E T E  J E T S ,  O B T A I N E D  
THROUGH A N  ARRAhGEMENT C F  P I P E S  W I T H  PERFORATED HOLES OF L E S S  THAN 2 MM I N  D I A M E T E R ,  I S  I N S T A L L E D  I N  T H E  BOTTOM O F  T H E  

L I V S H U T Z ,  A. 

HEAP AND SET ABOVE. ( C A I  

06-04-l?031p AUTOMATIC I h S T A L L A T I O N  AND PROCESS FOR THE CONTINUOUS REMOVAL OF URBAN WASTES BY TRANSFORMING THE 
COMPONENTS OF ORGANIC O R I G I N  I N T O  F E R T I L I Z E R  AND I N C I N E R A T I N G  T H E  NONTRANSFDRMABLE SUBSTANCES ( 
CDMPOSTING I N C I N E R A T I O N  1 
M A T T E I N I ,  S. 

P P T E N T  F 4 .  114547015 ( C L .  C 0 5 )  (SEPTEMBER 3 3 1  1 9 6 6 1 ,  APPL. AUGUST 8, 1965 .  THE PROCESS I S  C H A R A C T E R I Z E D  BY THE 
FACT T H A T  I T  I S  E k T I P E L Y  C A R R I E D  OUT I N  A CLOSED SYSTEM. THE M A T E R I A L  I S  SEPARATED I N T O  LOW WEIGHT MOSTLY ORGANIC 
M A T E R I A L  THAT C A h  FERMENT E A S I L Y ,  MEDIUM WEIGHT SUBSTANCES THAT CAN BE DECOMPOSED AFTER AN I N I T I A L  FERMERTATIGN,  A N 0  
NONPUTRESCIBLE M A T E F I A L  WHICH I S  I N C I N E R A T E D  AND THEN SEPARATED T O  RECOVER THE FERROUS R E S I D U E S  ( W H I C H  ARE COMPRESSED) 
T H E  I N E R T  M A T E R I A L ,  A h D  T H E  ASHES, WHICH CAN BE M I X E D  W I T H  THE FERMENTING M A T E R I A L .  T H E  PROCESS HAS NUMEROUS 
ADVANTAGES SUCH A S  THE PEDUCED NUMBER O F  MACHINES REQUIRED AND T H E I R  S I M P L I F I E D  CONSTRUCTION, LABOR REDUCTION,  LOW 
I N S T A L L A T I O N  AND WORKING EXPENSES, AND THE F A C T  T H A T  T O X I C  AND MALCDOROUS VAPORS CANNOT ESCAPE I N T O  T H E  ATMOSPHERE. 
( C A I  

1)6=Q&M3.21 HUMUS-FCPMING CCMFOST ( COMPOSTING 1 
PATFNT BELG. 585,362 ( J U N E  7 ,  1 9 6 0 ) .  THE COMPOST C O N T A I N S  ( A )  ORGANIC M A T E R I A L S  C O N V E R T I B L E  I N T O  HUMUS BY T H E  
A C T I O N  OF PICROORGAhISMS PREVIOUSLY NEUTF.AL1 ZED AND SUBJECTED TO CONTROLLED PRE-FERMENTATION, ( 6 1  N COMPOUNDS WHICH 
COUNTERBALANCE THE FEMOVAL OF N BY T H E  MICROORGANISMS, ( C )  F E R T I L I Z E R S  WHICH BALANCE T H E  EXCESS N P R O V I D E D  BY ( 6 )  A N 0  
M I N E R A L I Z A T I O N  O F  T h E  DEAD MICROORGANISMS, AND ( 0 )  SMALL AMOUNTS OF HORMONES AND P E S T I C I D E S .  THE T C T A L  M I N E R A L  S A L T  
I PHOSPHATES, P O T A S S I U M  AND MAGNESIUM S A L T S )  CONTENT IS SUCH THAT PRE-FERMENTATION O F  THE ORGANIC M A T E R I A L  I S  STOPPED 
AND, UPON D I L U T I O N  O F  T h E S E  S A L T S  WHEN THE COMPOST I S  ADDED TO THE S O I L ,  T H E  FERMENTATION I S , A G A I N  I N I T I A T E D .  S U I T A B L E  
ORGANIC M A T E R I A L S  AGE CCFFEE GROUNDS OR R E S I D U E S  OF HYDROLYZED CELLULOSE M A T E R I A L S .  ( C A )  

P6-04-OO277 IMPROVERENT OF F E R T I L I Z E R S  FROM GARBAGE OR C L A R I F Y I N G  SLUDGE. 

PATENT GER. 1,C13,299 (AUGUST 6, 1 9 5 7 )  (CL.  1 6 ) .  TO O B T A I N  A F E R T I L I Z E R  S U I T A B L E  FOR MANURING AND S O I L -  I M P R O V I N G  
MA Y ER-KFA POL L , H 

PURPOSES, CRUDE GARBAGE OR C L A R I F Y I N G  SLUDGE, OR T H E I R  M I X T U R E  I S  TREATED W I T H  GASEOUS OR AQUEOUS AMMONIA BEFORE, 
D U R I N G ,  OR AFTER THE F E R M E N T A T I C h .  THE AMOUNT O F  AMMONIA I S  80-120 PERCENT O F  T H E  AMOUNT O F  N I T R O G E N  I N  THE CRUDE 
PRODUCT. ( C A I  

QOzQ!t=QQ922 HETHANE FROM GAReAGE ( COMPOSTING 
PATENT B R I T .  7 2 1 , 8 2 8  ( J A N U A R Y  1 2 ,  1 9 5 5 ) .  TOWN GARBAGE, COMMINUTED AND HOMOGENIZED TO FORM A POROUS MASS C O N T A I N I N G  
LESS THAN 60 PERCENT MOISTURE, I S  HEATED I N  A S I L O  TO 30  DEGREES TO B E G I N  METHANE FERMENTATION.  E F F I C I E N C Y  I S  
I N C R E A S E D  B Y  P A S S I N G  HYDRQGEN OR CARBON D I O X I D E  (OR B O T H )  FROM COKE-OVEN GAS THROUGH THE M I X T U R E .  THE GAS PRODUCED HAS 
A C A L O R I F I C - V A L U E  TWICE T H A T  OF I L L U M I N A T I N G  GAS, AND THE R E S I D U E  IS USEFUL AS AN AGRICULTURAL COMPOST. ( C A I  

QkQftlQQX% DECCMPOSING AND S T A B I L I Z I N G  REFUSE FOR USE AS F E R T I L I Z E R  ( COMPOSTING ) 

PATENT U.S. 2,969,275 ( J A N U A R Y  2 4 ,  1961 ASSIGNED TO N A T U R A L I Z E R  COMPANY. AN ODORLESS METHOD OF T R E A T I N G  M U N I C I P A L  
GPRBAGE W I T H  T H E F M O P H Y L L I C  AEROBIC-TYPE B A C T E R I A  AND A S P E R G I L L U S  FUMIGATUS TYPE F U N G I  I S  DESCRIBED.  A P R E V I O U S  PATENT 

PIERSON,  N. A. 
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D I S C L O S E D  A C O M B I N A T I O N  OF ANAEROBIC AND AEROBIC D I G E S T I O N .  THE REFUSE I S  F I R S T  P U L V E R I Z E D ,  SCREENED THROUGH 6 X 6-1N. 
MESH, GROUND T C  2 I N .  DCWN T O  118 I N C H  P A R T I C L E  S I Z E ,  AND THEN PASSED THROUGH A S E R I E S  OF 6 C E L L S .  T H E  I N I T I A L  T O N  O F  
REFUSE I S  I N O C U L A T E D  W I T H  THREE CUNCES OF A F I L L E R  M A T E R I A L  H A V I N G  1~300,000,000 B A C T E R I A L  COUNT AND IMPREGNATED W I T H  
A. FUMIGATUS U N T I L  A BLUE-GRAY COLOR APPEARS. THE REFUSE REMAINS I N  EACH C E L L  FOR ABOUT 2 4  HOURS. A TEMPERATURE 
BETWEEN 11@ AND 148 DEGREES F I N  THE F I R S T  C E L L  I S  REACHED AFTER THREE DAYS. AFTER S I X  DAYS, THE M A T E R I A L  I S  P I L E D  I N  
WINDROWS. AFTEP 12 CAYS, AND WHEN A TEMPERATURE OF 1 2 0  DEGREES I S  REACHED, I N D I C A T I N G  T H A T  MOST B A C T E R I A L  A C T I O N  H A S  
CFASED, T H E  M A T E R I A L  CAN B E  USED AS A S O I L  N U T R I E N T .  ( C A I  

Q 6 - 0 4 - Q Q 3 a  APPARATUS FOR COMPOSTING WASTE M A T E R I A L S  
RECMAN, L. E. 

PATENT U. S. 3 , 2 7 6 , 8 4 5  ( C ? .  2 3 - 2 5 9 . 3 1 ,  (OCTOBER 49 1 9 6 6 1 ,  APPL. NOVEMBER 30, 1962, A S S I G N E D  TO GARBAGE S E R V I C E  GO., 
INC.  AN E F F I C I E N T ,  ECONOMICAL METHOD AND A P P L I C A T I O N  CONTINUOUSLY PRODUCES S O I L  N U T R I E N T  (HUMUS)  FROM M U N I C I P A L  
REFUSE AND WASTE PRODUCTS. ON A SLOW MOVING CONVEYOR, SALVAGEABLE I T E M S  ARE REMOVED BY HAND AND M E T A L L I C  OBJECTS ARE 
REMOVED B Y  A R O T A T I N G  MAGNETIC DRUM. T H E  REFUSE I S  THEN GROUND, WETTED W I T H  WARM WATER, AND M I X E D  I N  A N  I N C L I N E D  
R O T A T I N G  DRUM H A V I N G  I N T E R N A L  B A F F L E S .  THEN, THE M A T E R I A L  I S  D E L I V E R E D  T O  A D I G E S T E R  VAT WHERE I T  I S  WETTED, STIRRED,  
AND AERATED FOG ABOUT 6 DAYS T O  COMPLETE THE FERMENTATION PROCESS, AFTER WHICH THE M A T E R I A L  I S  GROUND, DRIED,  AND 
COLLECTED T ( C A  1 

2.6hrQkQD326 PHOSPHATE F E R T I L I Z E R S  C O N T A I N I N G  ORGANIC PRODUCTS ( CCMPOSTING SLUDGE(SEWAGE)  I 

PATENT GER. 960,464 (MARCH 2 1 ,  1 9 5 7 ) ( C 1 .  1 6 ,  1). ACDN. TO GER. 9 4 C . 7 0 7 .  D I G E S T E D  SEWAGE SLUDGE AND ( O R )  PEAT AND 
( O R )  REFUSE I S  M I X E D  W I T H  RAW PHOSPHATE, TRACE ELEMENTS AND ( O R )  P L A N T  P E S T I C I D E S  T H I S  M I X T U R E  I S  TREATED W I T H  
S U L F U R I C ,  N I T R I C  OR PHOSPHORIC A C I C  AND THEN W I T H  AMMONIA. S U L F I T E  WASTE L I Q U O R S  ARE THEN ADDED TO THE kARM PRODUCT. 
FOR EXAMPLE, 7 5  PARTS OF A M I X T U R E  OF COMPLETELY D I G E S T E D  SEWAGE SLUDGE ( C O N T A I N I N G  40 PERCENT WATER) AND GROUND REFUSE 
WAS M I X E D  W I T H  9 . 3  GkGUND RAW PHOSPHATE AND 6.4 O F  A K S A L T  C O N T A I N I N G  60 PERCENT K. T H I S  M I X T U R E  WAS TREATED W I T H  19 
S U L F U R I C  A C I D  (60 DEGREES BE.) I N  A GRANULATOR. T H E  PRODUCT WAS ALLOWED TO REACT W I T H  TWO PARTS AMMONIA + S O L U T I O N  

SOLIDS.  THUS, A PFODUCT C O N T A I N I N G  3 5  PERCENT ORGANIC COMPOUNDS, 2.5 PERCENT N t  4 PERCENT PHOSPHORIC A C I D ,  4 PERCENT 
K, AND 2 0  PERCENT WATER WAS OBTAINED.  ( C A )  

REPPERT,  P. L e  

C O N T A I N I N G  9 8  PERCENT AMMONIA I N  A CONTINUOUS PROCESS AND THEN SPRAYED W I T H  S U L F I T E  WASTE L I Q U O R  C O h T A I N I N G  5 PERCENT 

Q 6 - 0 4 - Q Q 3 2 1  CONTINUOUS S INGLE-ZONE THERMOPHYLLIC PHASE COMPOSTING PROCESS 

PATENT U.S. 3 , 2 8 5 , 7 3 2  ( C l .  7 1 - 9 1 ,  (NOVEMBER 1 5 ,  1 9 6 6 1 ,  APPL.  J U L Y  1 6 9  1960, AND DECEMBER 5,  1 9 6 3 .  

PREPAPED AND CONTROLLED RAW M A T E R I A L S  AND M A I N T A I N I N G  S U B S T A N T I A L L Y  U N I F O R M  H I G H  TEMPERATURE W I T H I N  THE PROCESS VESSEL. 
ADMIXTURE CF RAW GAGBAGE AND DEWATERED SEWAGE SLUDGE CAN BE USED WHILE M A I N T A I N I N G  A E R O B I C  C O N D I T I O N S .  

Q6=!23=QQ3B R E C O N S T I T U T I  ON CF HUMUS 

SCI-ULZE, K. L.  
A COMPOSTING 

PROCESS I S  DESCRIBED P E R M I T T I N G  ACCELERATED CONTINUOUS, T H E R M O P H I L I C  AEROBIC COMPOSTING THROUGH THE A D D I T I O N  OF 

S P I N D L E h ,  H. + USSE, J .  
PATENT FR. 1,122,421, (SEPTEMBER 6 ,  1 9 5 6 )  S O C I E T E  D E  P R O D U I T S  C H I M I Q U E S  E T  E N G R A I S  D'AUBY. A 
H U M I F I C A T I O N - I N D U C T I N G  PRODUCT I S  O B T A I N E D  BY T R E A T I N G  VEGETABLE MATTER, E.G.1 STRAW, W I T H  A L K A L I  METAL OR A L K A L I N E  
EARTH COMPOUNDS. T H E  AQUEOUS M I X T U R E  C O N T A I N S  A L K A L I  METAL OR A L K A L I  EARTH I O N S ,  CELLULOSE,  MINERALS,  AND 
L I G N I N - P O T A S S I U M  COMPLEXES C O N T A I N I N G  ORGANIC A C I D S  ( C A I  

Cb=QeftrQQ3n A NEW CCMPOSTING PROCESS FOR REFUSE AND SLUDGE - THE TOLLEMACHE SYSTEM ( TOLLEMACHE C O M F O S T ( C O M P O S I T I 0 N )  
) 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  I C ,  (DECEMBER 1 9 6 0 ) .  THE TOLLEMACHE SYSTEM, A S  DEVELOPED A T  THE REFUSE COMPOSTING PLANT AT 
M A B E L R E I J N  (SOUTHEPK R H O D E S I A I ,  I S  AS FOLLOWS - REFUSE P R E P A R A T I O N  - REFUSE PASSES ON A CONVEYOR FROM THE BUNKER TO A 
SCREEN FOR ASH REMOVAL, THEN ON ANOTHER CONVEYOR WHERE THE F I R S T  MAGNETIC S E P A R A T I O N  AND HAND S O R T I N G  TO REMOVE SALVAGE 
AND D I S C A R D  I T E M S  APE ACCOMPLISHED. A B A L L I S T I C  SEPARATOR REMOVES GLASS FRAGMENTS AND ROCKS. AFTER THE A D D I T l O N  OF 
WATER OR SLUDGE, THE COMPOSTABLE M A T E R I A L  IS DISCHARGED I N T O  COMPDSTING CHAMBERS. COMPOSTING - THE FERMENTATION 'I S I L O S  
11 OR CHAMBERS h A V E  MASONRY N A L L S  OPEN A T  THE TOP AND A PERFORATED CONCRETE FLOOR WHICH PERMITS FORCEG AERATION.  FROM 
T I M E  TO T I M E  T H E  COWPOST I S  M I X E D  AND S I M U L T A N E O U S L Y  P U L V E R I Z E D  BY A T R A V E L I N G  TURNER M I X E R  ( S I M I L A R  TO A ROTARY 
C U L T I V A T O R ) .  T H I S  PRGCEDURE I S  REPEATED U N T I L  THE COMPOST LEAVES THE CHAMBERS. AFTER TWO WEEKS I N  A CHAMBER, REFUSE 
COMPOST HAS T H E  FDLLOWIrVG T Y P I C A L  A N A L Y S I S  - ORGANIC MATTER 5 8  PERCENT, C T O  N 20 PERCENT, MOISTURE 5 0  PERCENT, 
PHOSPHORUS 0.7 PERCENT, N I T R C G E N  1.4 PERCENT, AND POTASSIUM 1.1 PERCENT. T H E  C A P A C I T Y  OF THE P L A N T  I S  40 TONS OF 
COMPOST PER DAY. T h E  MANUFACTURER I S  THE COMPDSTING COMPANY OF RHODESIA,  LTD.  (MEMBER OF T H E  JOHN L A I N G  AND SON GROUP 
OF COMPANIES 1 , S A L I S B U R Y ,  SOUTHERN RHODESIA. ( U C )  

0 6 - 0 4 - Q Q 3 9 3  NEW COMPANY OFFERS TD PROVIDE RFFUSE PACKAGE ( COMPOSTING SALVAGE MARKETING ) 

M A R K E T I N G  THE END PFDDUCT AND C O N S U L T A T I O N  AND S P E C I A L  PRODUCTS FOR COLLECTION.  THE SYSTEM I S  I N  S A N  FERNANDO, 
C A L I F O R N I A ,  ANC I S  GPERATED BY T F E  GENERAL CONVERSION SYSTEMS CDRP. CDMPOSTING I S  BY T H E  N A T U R I Z E R  SYSTEM- 

REFUSE REMCVAL JCUPhAL 5 ( 6 ) ,  P. 3 0  ( J U N E  1 9 6 2 ) .  THE SYSTEM E N V I S I O N S  N O T  ONLY A COMPOSTING PROCESS BUT ALSO A I G  I N  

Q 6 - G 4 - 0 @ 5 9  S P E C I A L I Z E D  FQUIPMENT USED I N  EUSOPEAN COMPOST SYSTEM ( CDMPOSTING D E S I G N  ) 

P U B L I C  WORKS 9 4 ( 1 C I ,  P. 1 5 8  (OCTOBER 1963).  SEVERAL TYPES OF PEFUSE D I S P O S A L  EQUIPMENT H A V E  B E E N  D E S I G N E D  FOR U S E  
I N  EUROPEAN COMPOSTING SYSTEMS, BUT A S  YET NONE H A V E  APPEARED I N  T H E  U.S. T H E  PROCESSES I N V O L V E  FROM NONE TO ONE OR 

JACCBSOh,  A. R e  

MORE OF T H E  FOLLOWING - SCREENING, HAND SORTING, MAGNETIC SEPARATION,  AND I N E R T I A L  SEPARATION.  WHETHER CR NOT T H E S E  
O P E R A T I O N S  T A K E  PLACE BEFORE OR AFTER T H E  REFUSE I S  CDMPOSTED, DEPENDS UPON WHICH PROCESS I S  B E I N G  USED. ( U C )  

D h - 0 4 - 0 Q Z i Q  A NEW LOCK A T  CDMPOSTING ( B A C T E R I A ( C U L T U R E )  1 
WICKER, W .  J. 

P U B L I C  WORKS 9 5 ( 1 C )  P. 1 3 1  (CCTCBER 1 9 6 4 ) .  I N  1964, M. W. KELLDGG COMPANY AGREED W I T H  N A T I O N A L  ORGANIC CORP. TO 
D E S I G N ,  ENGINEER, A h 0  CCNSTRUCT NORCD P L A N T S  THROLGHOUT THE WORLD. WESTINGHOUSE S I G N E D  AN AGREEMENT W I T h  T H E  N A T U R I Z E R  
CORP. T H E  AUTHCR I N S P E C T E C  T H E  KINGSTON,  J A M A I C A ,  OPERATION (NORGO).  THE NORCO FLOW PATTERN I S  AS FCLLCWS - TRUCK, 
HOPPER, CONVEYOR BELT,  HOPPER, G R I N D E R  I ( P A R T I C L E - S I Z E  ABOUT 7 - 1 N ) p  GRINDER I 1  ( P A R T I C L E - S I Z E ,  3 - I N )  HOPPER, DUMP 
TRUCK, I N O C U L A T I O N ,  COMPOSTING AREA, STACK I N  WINDROWS 5 F T  H I G H ,  10 F T  WIDE AND 5 0  F T  I N  LENGTH. T H E  COMPOSTING 
P E R I O D  L A S T S  3 WEEKS. T H E  MOISTURE CONTENT I S  5 5  PERCENT. THE WINDROWS ARE I' TURNED I' A P P R O X I M A T E L Y  10 T I M E S  D U R I N G  
T H E  3-WEEK PERIOD.  THE F I N A L  MOISTURE CONTENT I S  5 PERCENT. AFTER 3 WEEKS, T H E  COMPOST I S  TRANSFERRED TO THE 
PROCESSING YARD FOR STORAGE AND D I S T R I B U T I O N .  ( U C )  

Q 6 - 0 4 - Q Q h U  D I G E S T E R  CONVERTS SAhDUST I N T O  HUMUS ( B A C T E R I A ( C U L T U R E )  COMPOSTING C O S T ( C A P 1 T A L )  COST( O P E R A T I N G )  1 
C I V I L  ENGRG 2 6 ( 3 ) ,  ( A P R I L  1 9 5 6 ) .  T H E  OCEAN P A C I F I C  COMPANY OF OREGON HAS E S T A B L I S H E D  T H E  FACT THAT C E R T A I N  
SELECTED B A C T E R I A  CAN CONVERT SAWDUST I N T O  A F I N E  GRANULAR HUMUS. N U T R I E N T S  ARE ADDED TO E N R I C H  THE HUMUS. THE KEY TO 
T H E  PROCESS I S  P CCNTINUOUS-FLOW EIGHT-DECK DIGESTER.  T H E  D I G E S T E R  CAN ALSO PRODUCE AN ODORLESS GRANULAR HUMUS B Y  
ADDING SEWAGE SLUDGE T O  GARBAGE. T H E  COMPLETE ORGANIC F E R T I L I Z E R  W I L L  B E  U N I F O R M  I N  Q U A L I T Y  REGARDLESS OF T H E  B A S I C  
ORGANIC WASTE USED. THE U N I F O R M I T Y  I S  DUE TO T H E  PRODUCTION O F  GROWTH FACTORS BY THE B A C T E R I A  USED, SUCH A S  ACTUMUS, 
A U X I N ,  AND K I N I N .  ( U C )  
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Qh=Q&Q0777. COMFOSTING O F  M U N I C I P A L  REFUSE ( ECONOMICS H I S T O R Y  1 

U N I V E R I S T Y  OF CAL I F @ R N I A ,  BERKELEY, S A N I T A R Y  E N G I N E E R I N G  RESEARCH LABORATORY T U N P U B L I S H E D  PAPER, ( 1 9 5 3  T H E  
A R T I C L E  DEVOTES THREE PAGES TO T H E  H I S T O R I C A L  DEVELOPMENT O F  T H E  ART OF COMPOSTING AND TO A D E S C R I P T I O N  OF THE 
D I F F E R E N T  METHODS OF COMPOSTING P R A C T I C E D  THROUGHOUT THE WORLD. I T  THEN E X P L A I N S  T H E  FUNDAMENTAL ASPECTS OF THE 

MCGAUHEY, P .  H e  + GOLUEKE, C. G. 

COMPOSTING PROCESS, k H I C H  ARE- (1) SEGREGATION- NONCOMPOSTABLE M A T E R I A L S  ARE SEPARATED FROM T H E  REFUSE. ( 2 )  G R I N D I N G -  
REFUSE I S  SHREDDED TO P I E C E S  ABOUT 1 - I N  I N  S I Z E  T O  MAKE THE M A T E R I A L  HOMOGENEOUS, MORE S U S C E P T I B L E  TO B A C T E R I A L  
I N V A S I O N ,  AND TO G I V E  I T  A B E N E F I C I A L  I N I T I A L  AERATION.  ( 3 )  S T A C K I N G -  REFUSE I S  STACKED I N  WINDROWED P I L E S  T R A P E Z O I D A L  
I N  CROSS S E C T I C h ,  8-10 F T  AT T H E  BASE, 5 -6  FT I N  HEIGHT.  ( 4 )  TURNING-  A E R A T I O N  I S  PROVIDED BY T U R N I N G  T C  B R I N G  ABOUT 
UNIFORM DECOMPOSITION.  ( A  RECOMMENDED T U R N I N G  SCHEDULE I S  G I V E N  I N  T H E  A R T I C L E . )  ( 5 3  F I N A L  G R I N D I N G -  FOR SAKE OF 
APPEARANCE T H E  REFUSE I S  GROUND TO A P A R T I C L E  S I Z E  SMALL ENOUGH TO PASS THROUGH A 3 / 8 - I N C H  SCREEN. T H E  B I O L O G I C A L  
ASPECTS OF THE PROCESS ARE DESCRIBED,  AS WELL AS ECONOMIC C O N S I D E R A T I O N S .  I T  I S  DOUBTFUL T H A T  COMPGSTING W I L L  MAKE 
REFUSE D I S P O S A L  P R O F I T A B L E .  PRODUCTION COSTS OF CCMFOSTING SELECTED GARBAGE W I T H  SEWAGE SLUDGE BY T P E  FRAZER PROCESS 
ARE REPORTED TO B E  $15 T O  $2@ PER TON. E S T I M A T E S  ON T H E  USE O F  T H E  DANO GRINDER I N D I C A T E  A COST OF $9 TO $10 PER TON CF 
RAW REFUSE.  THE PRESENT P R I C E  OF COMPOST SOLD TO S P E C I A L T Y  GARDENERS AND NURSERYMEN--REPORTEDLY $ 6 8  PER TON-- I S  MORE 
THAN LARGE-SCALE FAPMERS I N  C A L I F O R N I A  WOULD PAY. E S T I M A T E S  OF WHAT FARMERS WOULD PAY RANGE FROM $ 1 0  TO $ 1 5  GR MORE PER 
TON. ( P H E A )  

Q 6 - 0 4 - 0 0 8 3 Q  S I M P L E  PROCESS FOR COMPOSTING SMALL Q U A N T I T I E S  OF COMMUNITY WASTES ( AEROBIC 

COMPOST S C I E N C E  6 ( 1 ) ~  P. 3 0 - 3 2  ( S P R I N G  1 9 6 5 ) .  EXPERIMENTALLY-TESTED PROCESS TO A C H I E V E  A E R O B I C  B I O L O G I C A L  CHANGE 
I N  ORGANIC WASTES WITHOUT M E C H A N I Z A T I O N  IS DESCRIBED.  WASTES ARE D E P O S I T E D  I N T O  N A T U R A L L Y - V E N T I L A T E D  CHAMBER. THEY 
MOVE B Y  G P A V I T Y  FROM T H I S  CHAMBER I N T C  SECOND CHAMBER. SPEED OF MOVEMENT I S  CHOSEN SO T H A T  WASTES ARE S L B S T A N T I A L L Y  
DECOMPOSED AS THEY PEACH SECOND CHAMBER. CHAMBERS ARE CONNECTED THROUGH V E N T I L A T I O N  HOLES I N  P A R T I T I O N S  AND TO O U T S I D E  
A I R  THROUGH A I R  VENTS AND VENT P I P E  WHICH EXTENDS ABOVE ROOF O F  B U I L D I N G .  P A R T I T I O N S  DO NOT REACH BOTTCM OF T A N K  BUT 

L INDSTRCM, R. 

L E A V E  OPEN FLOW PASSAGES SO S I Z E D  THAT, W I T H  SLOPE CF BOTTOM, S U I T A B L E  DOWNWARD MOVEMENT OF WASTES OCCURS. ( E 1 1  

Lb=QkQQfiB HOW C A S P A R I  COMPOST SYSTEM WORKS ( SLUDGE( SEWAGE) G R I N D E R ( R A S P 1  RASP 1 

COMPOST S C I E N C E  5 ( 1 1 ,  P. 1 5 - 1 7  ( S P R I N G  1 9 6 4 ) .  METHOD DEVELOPED FOR M A K I N G  S O I L - I M P R O V  I N G  B R I Q U E T T S  OUT OF GARBAGE 
AND SLUDGE I S  DESCRIBED.  RASP M A C H I N E  WAS S E T  UP AND AREA WAS R E C U L T I V A T E D  W I T H  COMPOST MADE FROM C I T Y  WASTE. 

STICKELBEPGERI  D. 

O U T S T A N D I N G  GARDENING PRODUCTS ARE GROWN ON FORMER F L A T E  OF PURE L IMESTONE.  ( P H E A )  

0 6 - 0 4 - 0 0 9 7 3  REFUSE D I S P O S A L  ON C R E D I T  ( COMPOSTING F I N A N C I N G  1 
P U B L I C  C L E A N S I N G  5 3 ( 1 1 )  T P. 5 7 9  (NOVEMBER 1 9 6 3 ) .  D E S C R I B E S  A NEW SYSTEM O F  REFUSE D I S P O S A L  I N  k H I C H  COMPOSTING 

M U N I C I P A L  REFUSE D E L I V E R E D  TO T H E  D I S P O S A L  P L A N T .  THE LOCAL A U T H O R I T Y  P R O V I D E S  THE COMPANY W I T H  I N F C R P A T I C N  ABOUT 
P L A N T S  A R E  ERECTED, OWNED, AND OPERATED BY P R I V A T E  COMPANIES T O  WHOM LOCAL A U T H O R I T I E S  PAY AN AGREED P R I C E  PER TON OF 

Q U A N T I T Y  OF M A T E G I A L  H A N D L E D  PER DAY, I T S  P O P U L A T I O N ,  AND I T S  E X I S T I N G  REFUSE D I S P O S A L  COSTS. THE F I R M  THEN C A L C U L A T E S  
T H E  Q U A N T I T Y  O F  COMPOST L I K E L Y  TO RESULT,  ASSESSES I T S  MARKET VALUE, AND PREPARES AN E S T I M A T E  OF T H E  P R I C E  TO B E  P A I D  
FOR REFUSE D I S P O S A L  BY T H E  LOCAL AUTHORITY.  ALSO D E S C R I B E S  T H E  COMPOSTING METHOD THE COMPANY M I G H T  USE TO PROCESS T H E  
M U N I C I P A L  REFUSE. ( P H S )  

06-o4-Q€9&& S O L I D  WASTE PROBLEMS SOLVED 
BROCHURE O F  GENERAL PRODUCTS OF OHIO,  C R E S T L I N E ,  OHIO,  ( 1 9 6 7 )  T H E  BROCHURE CONTAINS P I C T U R E S  O F  THE COBEY 
COMPOSTING M A C h I N E  I N  ACTION.  T H E  M A C H I N E  IS A PORTABLE OR M O B I L E  C O M B I N A T I O N  SHREDDER AND WINDROW FORMING MACHINE.  

WINDROW AND PROCEEDS TO PROCESS I T .  REFUSE ENTERS AT THE FRONT END OF T H E  M A C H I N E  AND IS DISCHARGED AS A WINDROW OUT 
I N  OPERATION,  C O L L E C T I O N  TRUCKS CISCHPRGE T H E  REFUSE I N  LONG WINDROWS. THE COBEY MACHINE B E G I N S  A T  ONE END OF THE 

T H E  REAR END. T H E  WINDROWS ARE PROCESSEC ONCE EVERY THREE DAYS. ( U C )  

D 6 - 0 4 - Q l Q 4 1  PROCESSING O F  TOWN GARBAGE ( COMPOSTING 1 

A U F B E R E I T U N G S - T E C H N I K  3 (  8 )  T P. 3 6 6 - 3 6 8  (AUGUST 1 9 6 2  I .  TWO METHODS WHICH MAKE I T  P O S S I B L E  TO TRANSFORM ACCUMULATED 
GARBAGE AND SEWAGE SLUDGE SIMULTANEOUSLY TO F E R T I L I Z E R .  ( E 1 1  

&-04-QlQ64 TURN-KEY COMPOSTING PLANTS ( SALVAGE 
P U B L I C  WORKS 9 5 ( 5 ) T  P. 8 6 - 8 7  ( 1 9 6 4 ) .  WESTINGHOUSE E L E C T R I C  CORP. I N  CONJUNCTION W I T H  SALVAGE ANC CONVERSION 
SYSTEMS ADVOCATE ON A TURN-KEY B A S I S  A PLANT KNOWN AS N A T U R I Z E R  PROCESS, A COMPLETE SYSTEM FOR R E C E I V I N G ,  SEPARATING,  
GRADING AND COMPOSTING O F  REFUSE. C@MPOSTING I S  C A R R I E D  OUT I N  S I X  DAYS, P A S S I N G  FROM ONE D I G E S T E R  TO ANOTHER I N  A 
S Y S T E M A T I C  F A S h I O N  W I T H  T H E  PROPER TEMPERATURE AND MOISTURE CONTROLS. TEMPERATURE EXCEEDS THAT REQUIREC FOR T H E  
D E S T R U C T I O N  OF PATHCGENS. A E R O B I C  DECOMPOSITION I S  C A R R I E D  TO COMPLETION TO PREVENT O F F E N S I V E  ODORS. 

SPCHN, E. 

Q 4 = Q k Q . L ~  METHODS OF GARBAGE PROCESSING ( COMPOSTING I N C I N E R A T I O K  1 

METHODEN DER MUEL’LAUFBEREITUNGSTECHNIK, GAS UND WASSERFACH 1 0 2 ( 1 2  1 ,  P. 2 9 7 - 3 0 2  (MARCH 1 9 6 1  1 .  
JAEGER, 6. 

METHODS A P P L I E D  TO 
GARBAGE COMPOSTING Ilu A NUMBER O F  D I F F E R E N T  COUNTRIES ARE DESCRIBED.  THE FLOW CHARTS FOR A NUMBER OF T H E S E  ARE 
DIAGRAMMED. FOUR P F I N C I P A L  TYPES ARE FOUND AMONG T H E  D I F F E R E N T  SYSTEMS WHICH H A V E  BEEN D E S C R I B E D  AND FLOW CHARTS ARE 
G I V E N  FOR EACh TYPE. ( P H E A )  

UdkQlQ92 REFUSE - SEWAGE CCMPCSTING - E N G I N E E R I N G  ASPECTS ( SLUDGE(SEWAGE1 ) 
GUTTERIDGET Ha 

T H E  ENGINEER 194, P. 4 9 8 - 5 0 0  (OCTOBER 101 1 9 5 2 ) .  A THOROUGH D E S C R I P T I O N  I S  G I V E N  OF EACH OF T H E  F O L L C W I N G  ASPECTS O F  
OPERATION-  R E C E I V I N G  REFUSE,  S E P A R A T I N G  OF S A L V A B L E  M A T E R I A L S ,  P U L V E R I Z I N G ,  A E R A T I N G  C E L L S ,  M I X I N G  OF REFUSE AND SEWAGE 
SLUDGE, AND U S I N G  M P T U R A T I V E  BEDS. H E  D E L I N E A T E S  P H Y S I C A L  AND FINA-NCIAL C O N S I D E R A T I O N S - T O  BE CONSIGERED.  PROCESSES 
SUCH A S  THE VERDIER PROCESS7 THE B E C C P R I  PPOCESST T H E  FRASER PPOCESS, AND THE DANO PRECESS ARE D E S C R I B E D  I N  SOME 
D E T A I L  . 
P 6 d k Q l l 5 6  CONCRETE BUNKERS FOR COMPOSTING 
COMPOST S C I E N C E  3 ( 3 ) ,  P .  4 2 - 4 3  (AUTUMN 1 9 6 2 ) .  A T I L T - U P  CONCRETE BUNKER S I L O  HAS DEMONSTRATED GREAT V E R S A T I L I T Y  I N  
S O L V I N G  A KNOTTY STCRAGE PROBLEM AT A SOUTHERN T O U R I S T  ATTRACTION.  ( P H E A )  

QbrPkP1159 COMBINEC D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE ( COMPOSTING I N C I N E R A T I O N  S P N I T A R Y - L A N D F I L L  

COMPOST S C I E N C E  2 9  P. 1 6 - 1 7  ( W I N T E R  1 9 6 2 1 .  D I S P O S A L  OF S O L I D  WASTES B Y  C O M B I N I N G  REFUSE AND SEhAGE SLUDGE I S  
BLACK, F .  J .  

DISCUSSED,  W I T H  P A R T I C U L A R  A T T E N T I O N  P A I D  TO COSTS. T H E  CURRENT P R A C T I C E S  AND PROBLEMS OF D I S P O S I N G  S E P T I C  TANK AND 
D I G E S T E D  SEWAGE SLUDGES I N T O  S A N I T A R Y  L A N D F I L L S  ARE PRESENTED, ALONG W I T H  THE ADVANTAGES AND DISADVANTAGES OF COMBINED 
SEWAGE SLUDGE AND REFUSE D I S P O S A L  BY I N C I N E R A T I O N  AND COMPOSTING. ( P H E A )  

~ k Q l 1 6 3  M U N I C I P A L  COMPOSTING 
D A V I E S ,  A. G. 

COMPOST SCIENCE 2(3,6) T (AUTUMN 1 9 6 1 )  METHODS OF COMPOSTING THROUGHOUT THE WORLD ARE DESCRIBED.  EUROPEAN 
COMPOSTING PLANTS AGE DISCUSSED.  PHOTOGRAPHS AND FLOW CHARTS G I V E  THE O P E R A T I N G  PROCEDURES. S E V E R A L  T A B L E S  SUMMARIZE 
THE ECONOMICS CF COMPOSTING. ( P I i E A )  
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L,5-04-Q114& EQUIPMENT FOR PROCESSING ORGANIC WASTES ( GRINDER SHREDDER COMPOSTING-UNITS M A T E R I A L S - H A N D L I N G  DANO 1 
COMPOST S C I E N C E  1 ( 2 ) 1  P. 20-23 (SUMMER 1 9 6 0 ) .  A REPORT OF A V A I L A B L E  MACHINERY WHICH CAN BE USED I N  VARIOUS STAGES 
OF LARGE-SCALE COMPOSTING A S  WELL AS EQUIPMENT FOR PROCESSING WASTES FOR D I R E C T  RETURN TO THE S O I L .  ( P H E A )  

16rQk=Ql119 CONSERVATION AND F I E L D  T E S T I N G  OF COMPOST ( METHODS(C0MPOSTING)  CROP-YIELD(COMP0ST 1 1 

COMPOST S C I E N C E  5 ( 1 ) ,  Pa 8-14 ( S P R I N G  1 9 6 4 ) .  R E V I E W  OF COMPOSTING PLANTS AND METHODS T H A T  ARE I N  U S E  I N  GERMANY I N  
T I E T J E N ,  C. 

WHICH D I F F E R E N T  GRADAT I O N S  ARE PRODUCED ACCClRDING TO P A R T I C U L A R  PROCESSES OF COMPOSTING U T I L I Z E D ,  COMPOST Q U A L I T Y  
TESTS. ( E 1 1  

P 
2kQ4=e;L226 NEW I N S T A L L A T I O N S  FOR HOUSEHOLD REFUSE TREATMENT I N  V E R S A I L L E S  R E G I O N  ( COMPOST I N G  EQUIPMENT (COMPOST I N G  1 

Q U A N T I T Y  1 
GREGOIRE, A. 

L E S  NOUVELLES I N S T A L L A T I O N S  DE T R A I T E M E N T  D E S  ORDURES MENAGERES D E  L A  R E G I O N  DE V E R S A I L L E S ,  TECHNIQUES DES TRAVAUX 
4 3 ( 9 - 1 0 )  T P. 2 6 9 - 2 7 6  (SEPTEMBER-CCTOBER 1967 1 F U L L Y  AUTOMATED COMPOSTING P L A N T  W I T H  MAXIMUM D A I L Y  C A P A C I T Y  OF 160 
TONS HAS FOUR REINFOPCED CONCRETE F E R M E N T A T I O N  TOWERS H A V I N G  FORM OF I N V E R T E D  HYPERBOLOID O F  R E V O L U T I O N  WHICH REDUCES 

P A R T I A L L Y  D I G E S T E D  M A T E R I A L  FROM TOWER BOTTOM AND R E C I R C U L A T E S  I T  SEVERAL T I M E S .  T H I S  PRODUCES H I G H L Y  ACCELERATED 
D I G E S T I @ N  ACCOMPANIED BY TEMPERATURE R I S E  AND D E S T R U C T I O N  OF PATHOGENIC B A C T E R I A  AND P A R A S I T E S .  P L A N T ' S  O P E R A T I O N  I S  
D E S C R I B E D  I N  D E T A I L .  ( E 1 1  

Qfd&Ql233 REFUSE D I S P O S A L  TRENDS AND COMPOSTING METHODS ( C A L O R I F I C - V A L U E  COMPOSITION SLUDGE (SENAGE)  SALVAGE 

I N T E R N A L  L A T E R A L  PRESSURE AND F A C I L I T A T E S  A E R A T I O N  OF COMMINUTED REFUSE. SYSTEM OF SCREW AND BAND CONVEYGRS REMOVES 

CULTURE DANO 1 
W Y L I E ,  J. C. 

SURVEYOR 117(344@ 1 ,  P. 2 7 7 - 2 8 0  (MARCH 29, 1 9 5 6 )  D E C O M P O S I T I O N  OF ORGANIC WASTES T O  PRODUCE HUMUS. COMPOST MAY BE 
CONSIDERED MATURE I F  I T  HAS CARBON/NITROGEN R A T I O  OF AROUND 2 0  TO 1. COMPOSTABLE M A T E R I A L S ?  P H Y S I C A L  STRUCTURE O F  
REFUSE, DUST, BATCH COMPOSTING, USE OF M U L T I S T A G E  V E R T I C A L  S I L O S ,  ROLE O F  INOCULANTS, DANO PROCESS, M A N U R I A L  VALUE ONLY 
S L I G H T L Y  LOWER THAN THAT O F  FARM MANURE. ( E 1 1  

a634-O13Q2 TREATMENT OF S O L I D  TCWN WASTES. T H E O R E T I C A L  AND TECHNOLOGICAL D I S C U S S I O N  OF TREATMENT BY NATURAL 
CONVERSION I N T O  ORGANIC H U M I C  COMPOST. ( COMPOSTING CCMPOST ( F E R T I  L I  ZER-VALUE 1 
FRANGIPANE, E. D. F a  

P O L I T E C  M I L A N ,  I S T  I N G E G N  S A N I T  REP 10, 1 6  PP.1 R E P R I N T  FROM INGEGN S A N I T  9 ( 1 ) i  (1961). AFTER D I S C U S S I N G  THE VALUE 
O F  ORGANIC M A T E R I A L  I N  I M P R O V I N G  THE F E R T I L I T Y  OF S O I L ,  THE AUTHOR D E S C R I B E S  T H E  VARIOUS STAGES O F  THE COMPOSTING 
PPOCESS, P A R T I C U L A R L Y  T H E  A E R O B I C  AND ANAEROBIC FERMENTATION,  AND G I V E S  I L L U S T R A T E D  D E S C R I P T I O N S  OF V A P I C U S  COMPOSTING 
P L A N T S  AND EXAMPLES OF T H E  B E N E F I C I A L  USE OF THE COMPOSTS PRODUCED. (WPA)  

!&34-01_478 A NEW PFOCESS FOR T H E  CONVERSION OF SEWAGE SLUDGE AND GARBAGE I N T O  V A L U A B L E  GRANULATED F E R T I L I Z E R  ( 
COMPOSTING SLUDGE(SEWAGE1 I 
VE I H I N G E P  9 K 

STAEDTEHYGIENE 14, P. 112-113 ( 1 9 6 3 ) .  T H E  AUTHOR REVIEWS E X I S T I N G  METHODS O F  TREATMENT FOR THE U T I L I Z A T I O N  OF 
SEWAGE SLUDGE AS F E R T I L I Z E R  AND G I V E S  A D E T A I L E D  ACCOUNT OF A NEW PATENTED PROCESS N H I C H  CAN CONVERT D R I E D  SEWAGE AND 
SLUDGE OR F I N E L Y  D I V I D E D  AND P U R I F I E D  GARBAGE I N T O  A GRANULATED PRODUCT FOR USE AS F E R T I L I Z E R .  THE F I L T E R  CAKE I S  
BPOKEN U P  AND PASSED TO A R O T A T I N G  A I R - T I G H T  CONTAINER,  WHICH I S  SLOWLY HEATED EXTERNALLY T O  100 DEGREES C, L E F T  TO 
COOL T O  90 DEGREES C W H I L E  S T I L L  ROTATING,  THEN GRADUALLY REHEATED TO 100 DEGREES C AND F I N A L L Y  COOLED A G A I N  FOR 30 
MINUTES,  G I V I N G  A F I N A L  PRODUCT C O N T A I N I N G  6 0  PERCENT DRY S O L I D S .  T H I S  NEW PROCESS I S  S I M P L E  AND T I M E - S A V I N G  ANC CAN 
BE C A R R I E D  OUT WITHOUT S P E C I A L L Y  CONSTRUCTED B U I L D I N G S .  (WPA) 

QS-04-QJ.ul C A P I L L A R Y  D R Y I N G  FOR REFUSE-SLUDGE M I X T U R E S  ( SLUDGE( SEWAGE) COMPOSTING S E P A R A T I O N  G R I N C I N G  PATHOGEN 1 
C A S P A R I  F. 

S T A E D T E H Y G I  ENE 13 , P. 1 4 5 - 1 4 8  ( 1 9 6 2  A PROCESS DEVELOPED A T  SCHWEINFURT A. M A I N  FOR T H E  COMBINED CCMPOSTING O F  
GARBAGE AND SETTLED SLUDGE I S  DESCRIBED.  GARBAGE, W H I C H  HAS BEEN FREED FROM I R O N  AND OTHER U N D E S I R A B L E  C O N S T I T U E N T S  
AND GROUND, IS M I X E D  W I T H  SLUDGE WHICH HAS B E E N  P A R T I A L L Y  DEWATERED BY F I L T R A T I O N  AND THE M I X T U R E  I S  PRESSED I N T O  F L A T  
CAKES. WHEN T H E S E  ARE STACKED, A SPONTANEOUS FUNGUS DEVELOPMENT TAKES PLACE AND THE TEMPERATURE R I S E S  T O  A H E I G H T  AT 
WHICH PATHOGENIC B A C T E P I A  A h D  WORM EGGS ARE RENDERED HARMLESS AND T H E  WHOLE MASS I S  D R I E D  WITHOUT PRODUCTION OF ODOR 
N U I S A N C E .  ( U C )  

Q6=Q&=m&82 FURTHER THOUGHTS ON T H E  PROBLEM OF REFUSE-COMPOST P R E P A R A T I O N  ( COMPOSTING SLUDGE( SEWAGE) C R Y I N G  1 
K E I L E R ,  E. 

S T A E D T E H Y G I E N E  13, P. 98-100 ( 1 9 6 2 ) .  I N  T H E  P R E P A R A T I O N  OF CGMPOSTS FROM.MIXTURES CF GARBPGE ARC SEWAGE SLUDGE, 
THE SLUDGE MUST BE GEWATERED I N  CRDER T O  GET S A T I S F A C T O R Y  M I X I N G .  V A R I O U S  METHODS OF D R Y I N G  ARE DISCUSSED.  I N  
E X P E R I M E N T S  OK S O I L  IMPROVEMENT THE AUTHOR FOUND T H A T  SLUDGE D E P O S I T E D  ON DUG-OUT BEDS AND COVERED W I T b  S O I L  GAVE UP 
WATER UNDER PRESSURE AND T H A T  T H E  AMOUNT COULD B E  CONTROLLED AND REGULATED B Y  THE PRESSURE. P L A N T  I S  CESCRIBED I N  

MANGLE. I F  NECESSARY T H E  M I X I N G  CAN BE FURTHER F A C I L I T A T E D  BY F R E E Z I N G  T H I S  PRESSED SHEET AND B R E A K I N G  I T  UP. ( P H E A )  

pb-04-Q.LftBB T H E  DANO METHOD O F  REFUSE D I S P O S A L  ( SALVAGE ( M E T A L S )  COMPOSTING 1 

C A L I F O R N I A  VECTOR V I E W S  5 ( 2 ) ,  P a  5 (FEBRUAPY 1 9 5 8 ) .  THE AUTHOR T E L L S  OF THE PROBLEMS ENCOUNTERED I N  T H E  USE O F  

WHICH THE SLUDGE I S  PASSED THROUGH A VESSEL UNDER PRESSURE OF COMPRESSED A I R ,  AND THEN BETWEEN THE ROLLERS OF A T Y P E  OF 

S C O V I L i  R. E. 

V A R I O U S  MFTHODS OF A C C O M P L I S H I N G  S O L I D  WASTE D I S P O S A L ,  AND P O I N T S  OUT T H A T  THE DANO METHOD OF COMPOSTING I S  THE B E S T  
MEANS O F  D I S P O S A L .  S I N C E  OCTOBER 1 9 5 7 ,  A F U L L - S C A L E  DANO B I O S T A B I L I Z E R  COMPOSTING PLANT HAS BEEN I N  O P E R A T I O N  NEAR 
SACRAMENTO, C A L I F O R h I A .  NO I N O C U L A T I O N  I S  USED D U R I N G  THE PROCESS, WHICH I N V O L V E S  THE U S E  OF A R O T A T I N G  DRUM ( 1 2  F E E T  
I N  D I A M E T E R ,  1 5 0  F E F T  I N  LENGTH)  FOP B E R A T I N G  AND M I X I N G  T H E  REFUSE. R E T E N T I O N  O F  THE REFUSE FOR A P E R I O D  OF 10 D A Y S  
RESULTS I N  A COMPOST H A V I N G  A LOW C TO N R A T I O .  ( U C )  

p6S-566 NEW D I S P O S A L  METHOD C L A I M S  B I D  ADVANTAGES ( C O L L E C T I O N  SALVAGE OBPON COMPOSTING S I  ZE-REDUCTICN ) 
REFUSE REMOVAL JOURNAL 1 ( 3 ) 1  P. 1C (MARCH 1 9 5 8 ) .  A COMMERCIAL GARBAGE AND REFUSE CONVERSION SYSTEM I S  DESCRIBED.  
T H E  STEPS I N C L U D E  (1) P I C K I N G  TABLES,  WHERE LARGE OR SALVAGEABLE I T E M S  ARE REMOVED BY HAND, ( 2 )  PRIMARY K A G N E T I C  

SECONDARY MAGNETIC SEPARATION,  ( 5 )  SECONDARY G R I N D I N G  TO REDUCE P A P T I C L E  S I Z E  T O  LESS THAN 3 / 4  INCH,  (SEWAGE 'I WASTE " 
AND A D I S P E R S I O N  OF CARBON BLACK ARE ALSO INTRODUCED) ,  ( 6 )  D I G E S T I O N  PROCEEDS AS THE REFUSE PASSES THROUGH A S E R I E S  O F  
TEN S P E C I A L L Y  DESIGNED B I N S ,  AND ( 7 )  F I N A L  SCREENING,  Y I E L D I N G  T H E  END PRODUCT. THE VALUE OF CARBON BLACK L I E S  I N  I T S  
H I G H  ABSORPTION AND R E T E N T I O N  OF THE HEAT OF THE SUN. ( P H S )  

S E P A R A T I O N  OF CANS AND FERRCUS OBJECTS, ( 3 )  PRIMARY G R I N D I N G  TO REDUCE P A R T I C L E  S I Z E  TO L E S S  THAN 4 I N C H E S ,  ( 4 )  

p6rQ5=91491 COMPCSTING ( SLUDGE(SEWAGE1 DANO I 

P R E P R I N T  OF PAFER T O  BE PRESENTED AT T H E  SYMPOSIUM ON TREATMENT O F  WASTE WATERS TO BE H E L D  A T  U N I V E R S I T Y  OF DURHAM, 
K I N S S  COLLEGE, U N I T E D  KINGDOM, P. 14-19 (DECEMBER 1 9 5 9 )  - A D E S C R I P T I O N  I S  G I V E N  OF A L L  PHASES OF T H E  COMPOSTING 
PROCESS, W I T H  EACH STEP B E I N G  THCROUGHLY DISCUSSED.  FERMENTATION,  MASS COMPOST1 KG, SEGREGATION AND PREPARATION O F  
COMPOSTABLE M A T E P I A L S ,  AND THE USE OF SEWAGE SLUDGE ARE ALL TREATED. THE AUTHOR PAYS P A R T I C U L A R  A T T E N T I O N  TO THE USE 
O F  SEWAGE SLUDGE I N  LOWERING C TO N RATIO.  EXAMPLES ARE G I V E N  OF THE U S E  O F  M U L T I S T A G E  S I L O S  I N  COMPOSTING. RATHER 
THAN M A K I N G  U S E  OF P O T A T I O N A L  MOVEMENT OR OF T U R N I N G  OF WIFDROWED COMPOST A F T E R  A A NUMBER OF WEEKS, I N  SOME PLANTS T H E  

W Y L I E i  J .  C. 

'7 



100 

M I X E D  WASTES ARE H O I S T E D  TO THE TOP OF A S I L O  A N 0  DUMPED I N T O  THE F I R S T  OF A V E R T I C A L  S E R I E S  OF F E R M E N T A T I O N  C E L L S .  
AFTER A F I X E D  I N T E R V A L ,  U S U A L L Y  TWENTY- FOUR HOURS, THE WASTES ARE DROPPED MECHANICALLY TO T H E  NEXT LOWER PLATFORM. 
THE NUMBER OF PLATFCRMS USUALLY V A R I E S  FROM FOUR TO E I G H T .  THE WASTES ARE SUPPOSEDLY S T A B I L I Z E D  BY THE T I M E  THEY REACH 
THE BOTTOM OF THE S I L O .  THE " S T A B I L I Z E D "  WASTES ARE TRANSFERRED T O  OPEN SHEDS, I N  WHICH THE COMPOST I S  "MATURED" 
W I T H I N  S I X  TO E I G H T  WEEKS. DROPPING THE M A T E R I A L  FROM L E V E L  TO L E V E L  I S  SUPPOSED TO PROVIDE S U F F I C I E N T  AERATION.  ( U C )  

Q 6 - 0 4 - Q L I s  REPORT CN CCMPOSTING EMPHASIZES E F F I C I E N C Y  ( P A T E N T  NEW-METHODS 1 
GERAGHTY, C. J 

REFUSE REMOVAL JGURhAL 3 ( 1 ) ,  P. 1 2  ( 1 9 6 0 ) .  A REPORT ON THREE COMPOSTING PROCESSES T H A T  H A V E  B E E N  DEVELOPED AND ARE 
NOW I N  U S E  I N  A W I D E  V A R I E T Y  OF D I S P O S A L  PROBLEMS U S I N G  GARBAGE, REFUSE, I N D U S T R I A L  ORGANIC WASTES AND SEWAGE SLUDGES. 

0 6 - 0 4 - U u a  MAKE COMPOST I N  1 4  DAYS ( COMPOSTING F E R T I L I Z E R - V A L U E  ) 
PAMPHLET B Y  ORGANIC GARDENING AND FARMING,  RODALE PRESS, DEPARTMENT C, EMMAUS, P E N N S Y L V A N I A .  I N S T R U C T I O N S  ARE 
G I V E N  FOR M A K I h G  COMPOST ON A BACKYARD 'I SCALE.  THE I N S T R U C T I O N S  COVER T E N  CATEGORIES,  V I Z . ,  L O C A T I O N  OF OPERATION,  
C O L L E C T I O N  AND ASSEMBLAGE OF M A T E R I A L S ,  USE OF POWER EQUIPMENT, O P E R A T I O N  W I T H O U T  POWER EQUIPMENT,  IMPROVEMENT OF THE 
VALUE OF COMPOST, THE WATERING AND TURNING PROCESSES, M I S T A K E S  TO A V O I D ,  HOW T O  U S E  COMPOST, AND SHEET COMPOSTING. A 
L I S T  OF SOME CCMMON M A T E R I A L S  THAT MAKE EXCELLENT A D D I T I O N S  TO THE COMPOST HEAP I S  GIVEN.  I T  C O N T A I N S  I N S T R U C T I O N S  ON 
HOW TO USE COMPOST. ( U C )  

C!6=Q&.zQl896 COMPOSTING O F  M U N I C I P A L  REFUSE ( V A L U E (  F E R T I L I Z E R )  SALVAGE F I N A N C I N G  1 

CAN MUN U T I L I T I E S  MAG S 5 ( 1 1 1 ,  P. 50-531 54-56, 91-94 (NOVEMBER 1 9 5 7 ) .  ATTEMPT MADE TO I N T E R P R E T  LABORATORY AND 
S N E L L t  J. R. 

P I L O T  S T U D I E S  CCNDUCI'ED I N  RESEARCH PROGRAMS AND TO A P P L Y  THEM TO F U L L  SCALE S C I E N T I F I C  D E S I G N S .  THREE COMPOSTING 
PROCESSES EMPLCYING S C I E N T I F I C  P R I N C I P L E S  D I S C U S S E D  ARE - T .  A. CRANE H I G H  R A T E  DIGESTER W I T H  H O L D I N G  C A P A C I T Y  OF 36 
TONS, AMERICAN DROSS D I S P O S A L  CORPS AUTOMATIC TURNER AND SHREDDER, AND B I N  COMPOSTING W I T H  FORCED A I R .  
RECOMMENDATIONS FOR D E S I G N  ANC OPERATION O F  P L A N T .  ( E 1 1  

06-04-01431 MECHANICAL COMPOSTING 

ENVIRONMENTAL H E A L T H  ( I N D I A 1  5 ( 3 )  T P. 289-291 ( J U L Y  1 9 6 3 ) .  A B R I E F  ACCOUNT I S  G I V E N . O F  RECENT ATTEMPTS TO 

LAPGE C I T I E S  WHERE CONVENTIONAL COMPACTING OR L A N D F I L L  I S  NOT F E A S I B L E  BECAUSE OF P O P U L A T I O N  GROWTH. ( P H E A )  

D 6 - 0 4 - P l Q 4 4  KOMPOSTIERUNG DER STADABFALLE ( COMPOSTING OF URBAN DOMESTIC WASTES ) ( I N D O R E  ) 

SYNGHAL, K.N. + Y A D A V t  L.S. 

M E C H A N I Z E  T H E  COPPOSTING PROCESS. I T  I S  ARGUED T H A T  MECHANIZED COMPOSTING CAN SOLVE T H E  PROBLEM OF REFUSE D I S P O S A L  I N  

ROHDE, G .  
W I  S S E N S C H A F T L I C h E  Z E I T S C H R I F T  DER H U M B O L D T - U N I V E R S I T A T  ZU B E R L I N ,  MATHEMATICS AND SCIENCE S E R I E S  5 ,  4 T H  YEAR, 18 PP. 
(1954-19551.  T H E  AUTHOR HAS T R I E D  TO DEVELOP THE I' NATURAL COMPOSTING 'I METHOD AND EXPOUNDS ON I T S  P R I N C I P L E S .  
H I S  M A I N  THEME I S  T H E  FURTI-IER DEVELOPMENT OF THE FAMED INDORE METHOD AND C O N S I S T S  OF N A T U R A L  COMPOSTING I N  WINDROWS 3-M 
WIDE B Y  1.5-M H I G H ,  I N  S E M I  C I R C U L A R  P I L E S  W I T H  A E R A T I O N  CHANNELS. D U R I N G  1954 T H E  AUTHOR PRODUCED 37,000 CU-M OF 
COMPOST FROM T H E  DOFiESTIC WASTES OF GREATER B E R L I N  ( DOMESTIC WASTES, STREET SWEEPINGS, P I G  FECES,  D I G E S T E D  SLUDGE 1 .  
( P H S l  

0 6 - 0 4 - Q l q I l  PROCESSING A N 0  A G R I C U L T U R A L  U T I L I Z A T I O N  OF URBAN REFUSE I N  FRANCE ( COMPOSTING SLUCGE(  SEWAGE) 1 

I N T E R N A T I O N A L  RESEAFCH GROUF CN REFUSE D I S P O S A L ,  E N G L I S H  TRANS @Y U.S. DEPARTMENT OF HEALTH,  E D U C A T I O N ,  AND WELFARE, 
I R G R  I N F O R M A T I O N  BULL 71 ( J U L Y  1 9 5 9 ) .  THE AMOUNT OF ORGANIC MATTER INCORPORATED I N T O  FRENCH S O I L S  YEARLY I S  ABOUT 
40 T O  59 C I L L I C h  TONS ( M E T R I C  1 .  BY COMPARISON T H E  ANNUAL PP.ODUCTION O F  STABLE MANUPE I S  ABOUT 100 M I L L I G N  TONS. I F  
EACH TOWN OF MOPE THAN 20,000 I N H A B I T A N T S  HAD A COMPOSTING P L A N T  AND A SEWAGE TREATMENT PLANT,  AN A D D I T I O N A L  0.5-0.75 
M I L L I O N  TONS C'F ORGANIC MATTER WOULD COME FROM REFUSE AND 0.15 M I L L I O N  TONS FROM SEWAGE SLUDGE. L I T T L E  U S E  I S  
B E I N G  MADE OF REFUSE AhD SLUDGE FOR AGRICULTURAL PURPOSES AS COMPARED TO S T A B L E  MANURE. S E T T I N G  A S I D E  THE S T A T I S T I C S  
AND C O N S I D E R I N G  T H A T  P E F U S E  COMPOST I S  D E S T I N E D  FOR THOSE RFGICNS CF FRANCE WHERE T H E  NEED I S  GREATEST, I T  I S  SEEN THAT 
COMPOST WOULD PLAY P N  IMPORTANT ROLE I N  DEVELOPMENT AND MAINTENANCE OF S O I L  F E R T I L I T Y .  I N  T H E  P A R I S  REGION, 
200,COO TO 400,COO TOKS OF RAW REFUSE ARE FREED FROM I R O N  AND GLASS FRAGMENTS, P U L V E R I Z E D ,  AND D I S P E N S E D  I M M E D I A T E L Y  T O  
FARMERS. THE F I N E L Y  GROUND PRODUCT I S  HOMOGENEOUS, E A S I L Y  A P P L I E D ,  AND CCMPARABLE TO S T A B L E  MANURE I N  F E R T I L I Z I N G  
VALUE. T H E  RAW COMPOST I S  PLOWED I N T O  T H E  S O I L  I N  AUTUMN. ( A U T H )  

NEVEUXt  Me 

QkC9=Q.l_97k PROCESS COMPOSTS CARDBOARD AND OTHER C I T Y  REFUSE ( COMPOSTING ) 

COMPOST S C I F N C E  l(h)i P. 4 ( W I N T E F  1 9 6 1 ) .  I S R A E L I  PATENT 13,033 COVERS A PROCESS OF G R I N D I N G  AND WINDROW 
COMPOSTING OF REFUSE W I T H  FORCED A E R A T I O N  AND W I T H  P R O V I S I O N  FOR PH CONTROL AND T H E  A D D I T I O N  O F  F E R T I L I Z I N G  M A T E R I A L S .  
G P I N D I N G  REDUCES P A R T I C L E  S I Z E  TO L E S S  THAN 4-CM I N  DIAMETER. WINDROWS, L E S S  THAN 2-M H I G H ,  ARE PLACED CVER P I P E S  W I T H  
A I R  DISCHARGE HOLES L E S S  THAN 2 MM DIAMETER CONNECTED T O  A BLOWER FROM W H I C H  A I R  I S  S U P P L I E D  A T  O.1- IN PRESSURE. A C I D S  
OF A L K A L I S  CAN BE ADDED TO CONTROL P H  AND PHOSPHATES OR N I T R O G E N O b S  M A T E R I A L S  C A N  BE ADDED TO I M P R O V E  T H E  F E R T I L I Z E R  
VALUE OF THE COMPOST. C @ M F G S T I N G  T I M E  I S  3-4 WEEKS. ( P H S )  

COLEMAN, C. He 

Q6-C4-Cl919  HOUSEHOLD WPSTE D I S P O S A L  - 11. M A B E L R E I G N ' S  HOUSEHOLD WASTE D I S P O S A L  PROBLEM ( COMPOSTING TOLLEMACHE 1 

R H O D E S I A N  ENGINEER,  P. 33-39 (SEFTEMEER 1 9 5 9 ) .  AN I N S A N I T A R Y  OPEN, BURNING DUMP WAS USED B Y  THE TCWN OF M A B E L R E I G N  
FOR REFUSE D I S P C S A L .  OTHER METHODS WERE CONSIDERED AND COMPOSTING WAS SELECTED BECAUSE OF THE LOW S C I L  F E R T I L I T Y  I N  
THE AREA AND F C F  ECONOMIC REASONS. AN A N A L Y S I S  OF T H E  REFUSE FOR A WEEK FROM T H E  TOWN ( 6 , 9 0 0  P O P U L A T I O N )  REVEALED - 

KEEBLE,  De H e  L.  

( 1 )  T O T A L  AMOUNT - 479C80 L B ,  ( 2 )  B O T T L E S  - 3.2 PERCENT, ( 3 )  METAL - 4.1 PERCENT, (41 RAGS - 1.0 PERCENT, ( 5 )  D E N S I T Y  - 
11 LB/CU-FT,  ( 6 )  BCNES - C.5 PERCENT, ( 7 )  PAPER AND CARDBOARD - 9.2 PERCENT AND ( 8 )  REMAINDER - 81.7 PERCENT. A 
NEW U N T R I E D  PROCESS, THE TOLLEMACHE SYSTEM, WAS T E S T E D  I N  A P I L O T  PLANT AND SELECTED P S  THE PREFERRED COMPOSTING 

PLANT. PRCCESS STPGES ARE - R E C E I V I N G  AND STORAGE ( @ N E  D A Y ) ,  SORTING, MAGNETIC SEPARATION,  PAPER AND T I N  B A L I N G ,  
A D D I T I O N  O F  R A k  SEWAGE, S I L O  COMPOSTING, AND COMPOST MATURING I N  HEAPS. T H E  'I S I L O  I' C O N S I S T S  O F  A H O R I Z O N T A L  
CONCRETE CHAMBEF W I T H  A PERFORATED FLOOR, A RAIL-MOUNTED TURNER-AGITATOR,  AND FORCED A E R A T I O N  THROUGH T H E  FLOOR. TWO 

F U N C T I O N S  S A T I S F A C T O R I L Y  EXCEPT THAT NON-COMPOSTABLE M A T E R I A L S ,  SUCH AS POLYETHYLENE AND M I L K  B O T T L E  CAPS, ARE 
OBJECTIONABLE.  I T  I S  PLANNED T O  ADD A 'I S I L O R A T O R  WHICH W I L L  C U T  UP SUCH M A T E R I A L  AND BLEW THE CCMPCST 40 TO 50 FEET 
TO A S T O C K P I L E .  C C k P O S T  SALES ARE GOOD AT 7 0  S / T O N  AT T H E  PLANT OR 1 D / L B  I N  BAGS. SALVAGE S A L E S  H A V E  NOT BEEN AS H I G H  
AS EXPECTED ANC T H E P E  I S  NO MARKET FOR RAGS OR T I N S .  THE P L A N T  COST 5,600 POUNDS S T E R L I N G .  O P E R A T I h G  CCSTS AND 
R E C E I P T S  ARE NOT Y E T  S T A B I L I Z E D .  COMPOST TEMPERATURES REACH 150 DEGREES F. ( A U T H )  

PPOCESS. T H E  T C h N  BOARD APPROVEC A CONTRACT W I T H  PERFORMANCE GUARANTEES FOR CONSTRUCTION O F , A  30 T C N  PER WEEK 

CHAMBERS WERE B U I L T  AT M A B E L P E I G h  AND ONE TURNER OPERATES I N  BOTH OF THEM. THE P L A N T  WAS ACCEPTED I N  MAY 1959 AND 

UcQ!kt=n1941! E X P E R I E h C E S  W I T H  COMPOSTING P L A N T S  U S I N G  THE R A S P I N G  ( R A S P E L  1 METHOD ( COMPOSTING COST(OPERAT1NG) 1 
WURFBAIN, P a  

STAEDTEHYGIENE 12, P. 273-.275 ( 1 9 5 6 ) .  ABOUT 5 0 ~ 0 0 0  TONS YEARLY OF DOMESTIC REFUSE ARE TREATED A T  THE R A S P E L  P L A N T S  
I N  HOLLAND AT V L I S S I N G E N ,  DELFT,  SCHIEDAM, S N E E K t  AND ALMELO. ABOUT 45,000 TONS OF P U L V E R I Z E D  REFUSE I S  O B T A I N E D ,  
Y I E L D I N G  ABOUT 4 C , C C C  TONS C F  COMPOST. THE C I T I E S  OF ARNHEIM AND HENGELO HAVE L I K E W I S E  D E C I D E D  T C  B U I L D  RASPEL 
PLANTS.  THE AUThOR G I V E S  A SHORT D E S C R I P T I O N  OF T H E  RASPEL PLANT. T H E  P L A N T  TREATS 97 PERCENT OF A L L  REFUSE,  THE 
REMAINDER B E I N G  LARGE C O M B U S T I B L E  I T E M S  WHICH ARE I N C I N E R A T E D .  THE WORTHLESS R E S I D U A L  I S  ABOUT 10 PERCENT, THUS 87 

D E S C R I B E S  THE VARIOUS M A C H I N E S ,  G I V E S  AVERAGE CUPRENT CONSUMPTION AT T H E  PLANT, AND PRESENTS GENERAL O P E R A T I N G  COSTS. 
PERCENT OF THE T O T A L  F E f U S E  I S  COMPOSTED I N  P I L E S  I N  T H E  OPEN OR D I S T R I B U T E D  AS RAW M A T E R I A L  FOR HOTBEDS. THE PAPER 
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DEVELOPMENT OF THE DANO ( B I O S T A B I L I Z E R  ) METHOD FOR COMPOSTING REFUSE AND SLUDGE ( EGSETER I 

STAEDTEHYGIENE 1 2 ,  P. 2 7 5 - 2 7 7  ( 1 9 5 6 ) .  T H E  DANO COMPANY AT COPENHAGEN H A S  B U I L T  I N S T A L L A T I O K S  FCR THE REMOVAL AND 
TREATMEWT OF REFUSE S I N C E  1930. THE WASTES WERE T H E N  M I X E D  I N  A R O T A T I N G  S I L O  AND P U L V E R I Z E D  I N  AN II EGSETER 
APPARATUS, T H E N  SCREENED AND COMPOSTED I N  P I L E S  I N  THE OPEN. SUCH PLANTS E X I S T  AT L A  CHAUX-DE-FONDS, SWITZERLAND,  AND 
KUESNACHT, SWITZERLAND.  THE B I O L O G I C A L  DECOMPOSITION O F  REFUSE, HOWEVER, R E Q U I R E D  TOO MUCH SPACE, T I M E T  AND LABOR. WE 
THEREFORE SOUGHT TO ACCELERATE THE PROCESS AND THE DAN0 COMPANY I N I T I A T E D  LABORATORY RESEARCH. T H E  RESULT O F  THE 
S T U D I F S  WAS T H E  DANO B I O S T A B I L I Z E R  If. I N  SWITZERLAND THERE ARE DANO P L A N T S  AT R U E S C H L I K O N  AND CHUR(CO1RE) .  T H I S  

S T A kL S C HM I DT T V . 

P A P E R  DI SCUSSES THE METHODS AND LABORPTORY EXPERIMENTS, INCLUDING CONCLUSIONS FOR PRACTICAL APPLICATION. ( P H S )  

Q 6 - 0 4 - 0 1 9 8 1  COMPOSTING C I T Y  REFUSE AND STANDARDS OF USE 
SCHWEIZ L A N D W I R T S C H A F T L I C H  MCNATSHEFTE, (NOVEMBER 1 9 5 8 )  VARIOUS S A N I T A R Y  METHODS OF REFUSE D I S P O S A L  HAVE B E E N  
THOROUGHLY T E S T E D  I h  LARGE SCALE EXPERIMENTS I N  RECENT YEARS. EMPHASIS HAS BEEN PLACED ON IMPROVED I N C I N E R A T O R S  AND THE 
MANUFACTURE A N 0  U S E  CF CCMPOST. D I F F I C U L T I E S  OF COMPOSTING H A V E  BEEN E L I M I N A T E D  B Y  WELL C O N C E I V E D  M E C H A K I Z A T I O N  OF T H E  

BEEN O B T A I N E D  I N  COPPOSTING D I G E S T E D  OR FRESH SLUDGE W I T H  REFUSE AND THE PROBLEMS OF COMPGSTING TODAY HAVE BEEN 
PROCESSING OF REFUSE B Y  THE I N T R O D U C T I O N  OF V I B R A T I N G  SCREENS, ELECTROMAGNETS, AND HAMMERMILLS.  FAVORABLE R E S U L T S  HAVE 

SOLVED. WHILE I N C I N E R A T I O N  I S  PURELY AN ECONOMIC PROBLEM, COMPOSTING TOUCHES UPON THE I N T E R E S T S  OF AGRICULTURE,  
V I N I C U L T U R E ,  AND FORESTRY. ( A U T H )  

0 6 4 ! 4 - u %  ORGANIC CCMPOSTS S T A R T I N G  FROM ORGANIC WASTE AND THE R E S U L T I N G  COMPOST 
B A I L L O D ,  P. + BOSS, G. 

PATENT SWISS 2 5 1 , 1 3 1  ( C L  421, ( J U L Y  16,  1 9 4 8 ) .  FERMENTATION OF N I G H T  S O I L ,  GARBAGE, OR I N D U S T R I A L  ORGANIC WASTE BY 
A B A C T E R I A L  CULTURE OF AZOTOBACTER, AMVLOBACTER, OR B A C I L L U S  R A D I C O L A  I S  FAVORED B Y  A D D I T I O N  O F  A M I X T U R E  OF I N O R G A N I C  
S A L T S  WHICH ACT AS C A T A L Y S T S .  ONE L I T E R  OF THE C A T A L Y T I C  M I X T U R E  I S  ADDED T O  ONE TON O F  ORGANIC M A T E R I A L  C O N T A I N I N G  
PREFERABLY 30 PERCENT M O I S T U R E  AND ALLOWED TO FERMENT. B E S T  R E S U L T S  ARE O B T A I N E D  I F  THE TEMPERATURE I S  NOT ALLOWED T O  
R I S E  ABOVE 40 DEGREES C. F E R M E N T A T I O N  PROCEEDS FOR 4 T O  5 DAYS AFTER WHICH P E R I O D  L I M E  I S  ADDED TO B R I N G  THE PH OF THE 
FERMENTED M A T E R I A L  TO ABOUT 7.5.  M A T E R I A L  PRODUCED I S  A F E R T I L I Z E R .  ( C A I  

06 05 ECONOMICS 

04=!l5=QULB ECCNCMICS OF COMPOSTING M U N I C I P A L  PEFUSE ( C O S T ( C A P I T A L 1  COST(  S U B S I D Y )  COST(OPERAT1NG) I N C I N E R A T I O N  1 

PROC AM SOC C I V I L  EhGPS J S A N I T  ENGRG D I V  88, P. 4 7 - 5 6  ( J U L Y  1 9 6 2 ) .  ECONOMIC A N A L Y S I S  OF 2 COMPGSTING PLANTS I N  
I S P A E L  I S  PRESENTED I N  ORDER T O  I L L U S T P A T E  ECONOMIC F E A S I B I L I T Y  O F  REFUSE COMPOSTING UNDER C E R T A I N  FAVORABLE 

THAT COMFOSTING PLANTS MAY BE I N  SAME CCST RANGE AS REFUSE D I S P O S A L  BY INCINERATORS.  I F  MARKET FOR S A L E  OF COMPOST 
EVEY A T  NORMAL P R I C E ,  COULD B E  DEVELOPED, COMPOSTING M I G H T  EVENTUALLY PROVE TO BE ECONOMICAL A L T E R N A T I V E  TO 

SHUVAL, Ha 1. 

C O N D I T I O N S .  DATA, PLTHOUGH NOT D I R E C T L Y  T R A N S L A T A B L E  I N T O  COSTS FOR S I M I L A R  P L A N T S  I N  U N I T E D  S T A T E S ?  TEND TO P O I N T  OUT 

I N C I N E R A T I C N  I n  C E R T A I N  AREAS O F  U N I T E D  STATES. ( E I )  

Qbs=!lkBCXE M U N I C I P A L  COMPOSTING - SCME ECONOMIC CONS I D E R A T I O N  ( COST(OPERAT1NG) COST( S U B S I D Y )  MARKETING 
COMPOST I N G (  F A I L U R E S )  1 
KOLB, L. P. 

COMPOST SCIENCE 8(2) , P. 9 (AUTUMN 1 9 6 7 - W I N T E R  1 9 6 8 ) .  A B R I E F  E X A M I N A T I O N  O F  A FEW S P E C I F I C S  AND MANY G E N E R A L I T I E S  
OF COMPOSTING ECONOMICS HAS L E D  TO ONE CONCLUSION. THE DEEPER ONE LOOKS I N T O  T H E  SUBJECT, THE MORE D I S M A L  SEEM THE 
PROSPECTS FOR ECONOMICAL COMPOSTING. WHAT C A N  B E  DONE? S I N C E  V I R T U A L L Y  A L L  S T U D I E S  ON THE S U B J E C T  SEEM TO BE 
CONCLUDED W I T H  C A L L S  FOR MORE O F  THE SAME, THE WRITER WOULD SUGGEST TWO P R O M I S I N G  O B J E C T I V E S  F O R  FUTURE RESEARCH 
EFFORTS - 1. T H E  DEVELOPMENT O F  A R A T I O N A L  METHOD OF MARKET P R E D I C T I O N  FOR COMPOST I N  A G I V E N  GEOGRAPHICAL AREA. 2. 
THE DEVELOPMENT C F  TECHNIQUES F O P  T A I L O R I N G  T H E  PRODUCT TO F I T  LOCAL NEEDS. FOR EXAMPLE, CAN COMPOST BE E F F I C I E N T L Y  
P E L L E T I Z E D  FOR E A S I E R  H A N D L I N G  OR C A N  SPREADING COSTS BE REDUCED BY C O M B I N I N G  T H E  COMPOST W I T H  C H E M I C A L  
FE RT I L I Z  ERS . CCMPOSTING I S  S T I L L  SEEN B Y  SOME BACKERS AS A WAVE OF THE FUTURE I N  S O L I D  WASTE D I S P O S A L .  BUT 
U N T I L  SOME FUNDAMEhTAL E C O N a M I C A L  PROBLEMS ARE SOLVED, T H E  I' WAVE I' I S  L I K E L Y  TO R E M A I N  A R I P P L E .  ( U C )  

D6-05-QQftQ2 ECONOMICS OF COMPOSTING M U N I C I P A L  REFUSE ( C O S T ( S U B S 1 D Y )  C O S T ( O P E R A T 1 N G I  C O S T ( C A P 1 T A L )  1 
SHUVAL, He I. 

T H E  AMERICAN C I T Y  7 7 ( 1 2 ) ,  P. 132 (DECEMBER 1 9 6 2 ) .  R E P R I N T E D  FROM M U N I C I P A L  S O L I D  WASTES D I S P O S A L ,  PROCEEDINGS OF 
THE T H I R D  P I T T S B U R G h  S A N I T A R Y  E N G I N E E R I N G  CONFERENCE, NOVEMBER 4, 1961. I T  I S  F E L T  THAT THE MAJOR OBSTACLES TO 
COMPOSTING I N  THE U N I T E D  STATES PRE ECONOMICAL ONES RATHER THAN T E C H N I C A L .  T H E  A R T I C L E  G I V E S  AN ECONOMIC A N A L Y S I S  OF 
TWO I S R A E L I  COMPOSTIkG P L A N T S  I N  ORDER TO I L L U S T R A T E  THE ECONOMIC F E A S I B I L I T Y  OF REFUSE COMPOSTING UNDER C E R T A I N  
FAVORABLE ECONCPIC C O h D I T I O N S .  T P E  DATA PRESENTED TEND TO P O I N T  OUT THAT THE COMPOSTING P L A N T S  MAY BE I N  T H E  SAME COST 
RANGE AS REFUSE D I S P C S A L  B Y  I N C I N E R A T I O N .  THE TWO PLANTS D I S C U S S E C  I N C L U D E  T H E  50-TON PER DAY DANO B I O S T A B I L I Z E R  P L A N T  
I N  H A I F A  ANC TI-E SOC-TOh PER DAY DORR-OLIVER P L A N T  I N  T E L - A V I V .  THE AP.TICLE EXAMINES T H E  E X I S T I N G  MARKET FOR COMPOST 
I N  I S R A E L ,  G I V E S  A N  ECONOMIC COMPARISON OF T H E  TWO PLANTS, I N C L U D I N G  GENEPAL BACKGROUND DATA, PRODUCTION COSTS AND 
REVENUE, AND U N I T  CCSTS AND REVENUE, AND COMPARES COMPOSTING COSTS AND I N C I N E R A T I C N  COSTS. ( P H S )  

p 6 = Q 5 - D 0 5 7 7  T H E  ECONOMICS CF COMPOSTING M U N I C I P A L  REFUSE ( P U L V E R I Z A T I O N  COST(OPERAT1NG) C O S T ( S U B S 1 D Y )  SALVAGE ) 

P U B L I C  WORKS 9 7 ( " ) ,  P. 1 2 7  (SEPTEMBER 1 9 6 6 ) .  COST AND INCOME DATA WERE COLLECTED FROM 14 COMPOSTING PLANTS I N  
KUPCHICK,  G. 

EUR3PE AND I S R A E L .  THESE PLANTS EMPLOYED E I T H E R  T H E  DANO B I O S T A B I L I Z E S ,  THE DORP-OLIVER RASP, THE V E N T I L A T E D  C E L L ,  THE 
BUEHLER-DAN0 C G M B I h A T I O N ,  OR THE VAN MAANEN PROCESS. T H E  AVERAGE COST T C  PROCESS ONE TON O F  RAW REFUSE WAS $ 4 . 5 5 1  OF 
WHICH C A P I T A L  COST ( A M O R T I Z A T I O N ,  INTEREST,  AND R E N T )  AMOUNTED TO $1.76 AND OPERATING EXPENSFS $2.79. BASED ON 
C O M P A P A T I V E  COST I N D I C E S ,  I T  I S  E V I D E N T  THAT CONSTRUCTION AND O P E R A T I N G  COST I N  THE U.S. WOULD BE C O N S I D E R A B L Y  HIGHER.  
T H E  WEIGHT CF COMPOST PGODUCED WAS 46 PESCENT OF THAT OF THE PROCESSED RAW REFUSE, AND T H E  AVERAGE INCOME SALES 
AMOUNTED T C  $2.73 PEF T O N  OF COMPOST, OR $0.90 PER TON OF RAW REFUSE. A D D I T I O N A L  INCOME FROM SALVAGE M A T E R I A L S  
AVERAGED ABOUT BC.2C PER TON OF RAW REFUSE. HOWEVER, ONLY I N  GREAT B R I T A I N  WAS SALVAGE INCOME S U B S T A N T I A L .  NOT ONE OF 
T H E  P L A N T S  I S  ABLE TO COVER I T S  C A P I T A L  S E R V I C E  COSTS AND O P E R A T I N G  EXPENSES THROUGH INCOME D B T A I N E C  FROM S A L V A G E  AND 
SALE OF COMPOST. D E F I C I T S  RANGED FROM $0.32  T O  $ 5 . 3 2  W I T H  AN AVERAGE N E T  COST OF 8 3 - 3 8  PER TON CF REFUSE PROCESSED. 
T H E  ONLY S U B S T A h T I A L  P R I C E S  FOR COMPOST WERE O B T A I N E D  I N  I S R A E L .  CN THE B A S I S  O F  THE EXPERIENCES ENCOUNTERED, I T  I S  
MOST IMPORTANT T t i A T  A C C N T I N U I N G  DEMAND FOR COMPOST SHOULD BE E S T A B L I S H E D  BEFORE A COMPOST P L A N T  I S  CONSTRUCTED. 
P U L V E R I Z A T I O N  APPEAFS T O  HOLD PRCMISE AS A PRETREATMENT TO REDUCE S U B S T A N T I A L L Y  T H E  VOLUME AND ALTER THE CHARACTER OF 
REFUSE P R I O R  TO L A N D F I L L ,  I N C I N E R A T I O N ,  OR COMPOSTING OPERATIONS. ( U C )  

Q h d k W 3 3  AN A P P R A I S A L  OF CCMPOSTING I N  ENGLAND ( C O S T ( A N A L Y S 1 S )  SALVAGE 

COMPOST S C I E N C E  5 ( 2 ) ,  P .  2'9 ( 1 9 6 4 ) .  A D I S C U S S I O N  OF THE ECONOMICS OF COMPOSTING. WHEN M A K I N G  AN A N A L Y S I S  T H E  T Y P E  

AND SALVAGED PIATERIAL S A L E S  I S  ALSO A FACTOR. THE END USE OF THE COMPOST ALSO PROCUCES AN EFFECT ON THE COMPOSTING 

D A V I E S ,  A. G. 

OF 3 P E R A T I O N T  THE ORGANIC CONTENT OF T H E  REFUSE, AND T H E  DEGREE O F  S E P A P A T I O N  P R I O R  TO COMPOSTING. INCOME FROM PRODUCT 

COST BECAUSE O F  T H E  G U A L I T Y  CCNTROL AND P R E S O R T I N G  REQUIRED.  I N  S E L L I N G ,  THE TWO E S S E N T I A L  FACTORS ARE A S T A B L E  END 
PRODUCT OF KNOkN AN@ S U I T A B L E  FORMULA, AND AN APPROPRIATE MARKETING SYSTEM. 
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Q 5 - 0 5 - W b  HOW DO YOU S E L L  COMPOST ( M A R K E T I N G ( C O M P 0 S T )  ) 
COMPOST SCIENCE 2 ( 3 ) 1  P. 3 ( 1 9 6 1 ) .  I T  I S  PROPOSED TO SET UP A COMPOST I N F O R M A T I O N  GROUP T H A T  W I L L  B R I N G  TOGETHER 
I N D I V I D U A L S  AND C O M P P N I E S  I N T E R E S T E D  I N  D E V E L O P I N G  T H I S  MARKET. 

U-05-QQm APPROACH T O  M U N I C I P A L  COMPOSTING ( COST ( O P E R A T I N G )  ECONOMICS H E A L T H  1 
W I L E Y ?  J. S. 

COMPOST S C I E N C E  2 ( 2 ) ,  Pa 6-7 (SUMMER 1 9 6 1 ) .  A N A L Y S I S  OF PRESENT AND FUTURE STATUS OF CCMPUSTING AS MEANS OF P U B L I C  
REFUSE D I S P O S A L .  D I S C U S S I O N  I N C L U D E S  COMPOST PLANT O P E R A T I N G  COSTS, F E A S I B I L I T Y  AND P U B L I C  H E A L T H  ASPECTS. ( E 1  1 

w-05-QQBp2 F I N A N C I N G  A C I T Y  COMPOST P L A N T  - FOUR V I E W S  ( C O S T ( O P E R A T 1 N G )  C O S T ( S U B S 1 D Y )  1 
REES, De + GOTAAS, H. B. + SNELL, J .  R. + SHUVEL, H. 

COMPOST S C I E N C E  2 ( 1 ) ,  P. 12-14 ( S P R I N G  1 9 6 1 ) .  FOUR OF THE WORLD'S L E A D I N G  A U T H O R I T I E S  ON COMPOSTING G I V E  T H E I R  
VIEWS ON T H E  IMPORTANT ASPECT O F  INCOME AND COSTS. ( P H E A )  

Qh=Q5=QQ99k COMPOSTING - I S  I T  ECONOMICALLY SOUND ( ECONOMICS M A R K E T I N G  1 
S O L I D  WASTES MANAGEMENT/RRJ 9 (7  1 ,  P 10 ( J U L Y  1 9 6 6 )  D E S P I T E  CONSIDERABLE I N V E S T M E N T  AND T E C H N I C A L  KNCW-HOW 7 NOT 
ONE LARGE-SCALE COMPCSTING P L A N T  HAS OPERATED ECONOMICALLY LONG ENOUGH I N  T H E  U N I T E D  S T A T E S  TO I N D I C A T E  THAT THE 
PROCESS I S  F E A S I B L E .  AS O F  J U L Y ,  1966,  THREE L I M I T E D  I N S T A L L A T I O N S  ARE I N  O P E R A T I O N  I N  T H E  U.S.9 VIZ . ,  ALTOONAT 
P E N N S Y L V A N I A ,  LARGO, F L O R I D A ,  ANC BOULDEY, COLORADO. ALTHOUGH T H E  PROCESS HAS A PO@R RECORD I N  T H I S  CCUkTRY,  
COMPOSTING P L A N T S  ON A LARGE SCALE ARE UNDER CONSTRUCTION OR ARE I N  THE P L A N N I N G  STAGE I N  A NUMBER O F  C I T I E S .  
COMPOSTING HAS F A I L E D  I N  T H E  U.S. FOP FOUR M A I N  REASONS ( 1 )  NO STEADY MARKET FOR THE END PRODUCT HAS AS YET BEEN FOUND. 
( 2 )  I N I T I A L  I N V E S T M E N T  AND O P E R A T I N G  COSTS ARE GENERALLY H I G H  COMPARED TO OTHER D I S P O S A L  METHODS. ( 3 )  A H I G H  Q U A L I T Y  

S A N I T A R Y  L A N D F I L L  S I T E  OR AN I N C I N E R A T O R  TO D I S P O S E  OF THEM. MANY COMPOSTING P L A N T S  HAVE BEEN OPERATED @Y P R I V A T E  
END PRODUCT U S U A L L Y  CANNOT BE D E R I V E D  FROM REFUSE I N  THE U.S. ( 4 1  T H E  S E P A R A T I O N  OF NONCOMPOSTABLES R E Q U I R E S  E I T H E R  A 

CONTRACTORS. THE C I T Y  I S  CHARGEC AN AMOUNT THAT W I L L  DEFRAY O P E R A T I N G  COSTS. P R O F I T S  FOR THE CONTRACTOR ARE HOPED TO 
BE R E A L I Z E D  FROM T H E  S A L E  O F  THE END PRODUCT. OPERATORS U S U A L L Y  CHARGE THE C I T Y  FROM $1.00 T O  $5.00 /TON,  W H I L E  T H E  
COSTS FOR COMPCSTING REFUSE USUALLY RANGE FPOM $5 TO $10/TON.  T H E  OPERATOPS MUST MAKE UP THE BALANCE CF THE COSTS ANC 
ANY P R O F I T S  FROM THE S A L E  OF THE COMPOST, AND S O  F A R  I T  JUST HAS NOT BEEN P O S S I B L E  T O  DO SO. THE H I S T O R Y  OF COMPOSTING 
I N  T H E  PAST 15 YEARS I N  THE U.S. I S  ONE OF F A I L U R E .  THERE ARE, HOLYEVER, THREE NOTABLE EXCEPTIONS,  AS MENTIONED ABOVE. 
ALTOONA, P E N N S Y L V A N I A ,  COLLECTS ONLY T A B L E  GARBAGE, COMPOSTS I T ,  AND USES I T  A S  A S O I L  C O N D I T I O N E R  F E R T I L I Z E R .  A L L  
OTHER REFUSE I S  COLLECTED B Y  A P R I V A T E  CONTRACTOR AND TAKEN T O  A PRIVATELY-OWNED L A N D F I L L  S I T E  FOR D I S P O S A L .  BOULDER, 
COLORADO, OPENED I T S  COMPOST PLANT L A T E  I N  1965,  AND BAGS I T S  PRODUCT FOR A L I M I T E D  R E G I O N A L  SALE. T H E  PLANT AT LARGO, 
F L O R I D A ,  CCMPOSTS M A T E P I  A L S  FROM AGRICULTURE,  STOCKYARDS CANNERIES,  AND SEWAGE. A SMALL MARKET FOR THE PRODUCT 
I N C L U D E S  GOLF COURSES AND AGRICULTURE.  THE S E L L I N G  P R I C E  I S  $ 1 6 / T O N .  THERE I S  L I T T L E  O B J E C T I O N  T O  ODORS PRODUCED A T  
THESE PLANTS,  WHICH WAS A VERY D E F I N I T E  PROBLEM AT SOME OF THE P L A N T S  T H A T  WERE SHUTDOWN. M O B I L E ,  ALABAMA, B U I L T  I T S  
OUN COMPOSTING P L A N T  A T  A COST OF $1.5 M I L L I O N ,  T H E  B U I L D E R S  OF T H E  P L A N T  HAVE SETUP A COPPORATION TO B U Y  A L L  THE 
C I T Y ' S  COMPOST AT $3/TON.  ( U C )  

Qh=Q5=Q.L9&5 THE U T I L I Z A T I O N  OF ORGANIC DOMESTIC WASTES ( COMPOSTING SLUDGE(SEWAGE1 Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS 1 

SURVEYOR, LONDCh, 1C8,  P a  629-631 (OCTOBER 21, 1 9 4 9 ) .  THE PAPER I S  CONCERNED WITH A PROPOSED SCHEME FCR COMPOSTING 

M A N U R I A L  OR F E R T I L I Z I K G  VALUE OF T H E  ORGANIC WASTES I N  SEWAGE OR HOUSEHOLD REFUSE OR OF COMPOSTS PREPAREC FROM SUCH 

BURKE, C. E. 

THE REFUSE AND SEWAGE SLUDGE FROM A TOWN H A V I N G  A P O P U L A T I O N  OF ABOUT 500,000.  I T  WAS N @ T  THE I N T E N T I O N  TO D I S C U S S  THE 

WASTE M A T E R I A L S ,  B U T  TO ACCEPT T H E  FACT THAT T H E  L A S T  WORD ON T H E  USE OF ORGANIC F E R T I L I Z E R S  R E S T S  W I T H  THE FARMER, AND 
T H A T  I F  HE WERE S A T I S F I E D  HE WOULD CREATE THE MARKET. A L L  THREE PRODUCTS, V I Z . ,  REFUSE, D R I E D  SLUDGE, AND A COMPOST OF 
BOTH WOULD S E L L  AS A F E F T I L I Z E R .  THEREFORE I T  DEPENDS ON CIRCUMSTANCES AND S I T E  C O N D I T I O N S  AS TO T H E  R I G H T  D E C I S I O N  
REGARDING THE T I P E L I N E S S  OF T H E  I N I T I A T I O N  OF A COMPOSTING OPERATION.  T H E  A R T I C L E  ALSO D E T A I L S  P L A N T  OPERATIONS,  
MACHINERY,  LABCP. COSTS, P R O F I T S 7  AND D I F F I C U L T I E S .  ( U C )  

Qb-r)5-=2 ECCLOMICS OF COMPOSTING SEWAGE SLUDGE AND HOUSEHOLD REFUSE ( SLUDGE( SEWAGE) ) 
COMYONWEALTH ENGINEER,  2 ,  352-3531 ( A P R I L  1 9 5 1 ) .  TWO T Y P E S  O F  WASTES WERE CONSIDERED7 ONE O F  W H I C H  WAS A 
C O M B I N A T I O N  O F  D I G E S T E D  SLUDGE AND HOUSEHOLD REFUSE. U S I N G  T H I S  TYPE WOULD RESULT I N  1,000,OCO TONS OF COMPOST A 
YEAR. THE SECOND TYPE WAS ONE OF SLUDGE SCREENINGS AND HOUSEHOLD PEFUSE.  T H I S  T Y P E  WOULD R E S U L T  I N  5,000 TONS OF 
COMPOST A YEAR. THE COMPOSTING PROCESS WAS CONDUCTED I N  C I R C U L A R  C E L L S  V E N T I L A T E D  FROM BELOW, I N  WHICH ALTERNATE 
LAYERS OF CRUSHED REFUSE AND SLUDGE OR SCREENINGS WERE DEPOSITED.  STEPS I N  COMPOSTING ARE - ( 1 )  THE ABSCRPTION O F  T H E  
L I Q U I D  OR S E M I L I Q U I C  SLUDGE BY THE REFUSE, ( 2 )  FERMENTATION,  W H I C H  MAY BE A E R O B I C  OR ANAEROBIC,  T A K E S  PLACE AT 170 
DEGREES F t  AND EVAPORATION O F  WATER FROM THE SLUDGE, ( 3 )  R E T E N T I O N  OF T H E  M I X T U R E  I N  C E L L S  FOR ABOUT A WEEK, ( 4 )  

COMPOST. I N  PREPARING SLUDGE C@MPOST, I T  WAS NOT P O S S I B L E  TO F I N D  MEANS BY W H I C H  THE REFUSE COULD BE INDUCED TO ABSORB 
MORE T H A N  I T S  OWN WEIGHT O F  WET SLUDGE. CROPS B E N E F I T  FROM THE C O N S T I T U E N T  C H E M I C A L  ELEMENTS OF COMPOST, V I Z . 9  
NITROGEN,  PHOSPHORUS, AND POTASSIUM - MODEST THOUGH T H E S E  COMPONENTS BE I N  PROPORTION TO THE T O T A L  DRY MATTER. THE 

REMOVAL OF THE COMPOSTIPG REFUSE FROM T H E  C E L L S  FOLLOWED BY S T A C K I N G  FOP A P E R I O D  NOT L E S S  THAN 3 MCNTHS TO MATURE THE 

C H I E F  B E N E F I T  I N  THE USE OF COMPOST I S  THE R E S U L T I N G  IMPROVEMENT I N  S O I L  TEXTURE AND M O I S T U R E  - H O L D I N G  C A P A C I T Y .  THE 
F I N A L  D E C I S I O N  OF T h E  LONDON COUNTY COUNCIL TO ABANDON THE PRODUCTION OF SLUDGE - REFUSE COMPOSTING WAS A R R I V E D  AT W I T H  
A CONSIDERABLE DE.GREE OF REGRET - I T  H A V I N G  BEEN MADE ON A PURELY F I N A N C I A L  B A S I S  AS A F F E C T I N G  THE COUNTY OF LONDON 
ALONE. ( U C )  

Q$=QS=Qlm WHAT I S  NECESSARY FCR COMPOSTING SUCCESS? ( COMPOSTING M A R K E T I N G ( C O M P 0 S T )  1 

COMPOST S C I E N C E  2 ( 3  1 7  (AUTUMN 19611 COMPOSTING OF M U N I C I P A L  WASTES CAN BE BOTH A MEANS OF WASTE C I S P C S A L  AND A 
MEA'JS O f  PRODUCING USEFUL C!RGANIC MANURE. I N  MANY CASES, HOWEVER7 THERE HAS BEEN NO C O O R D I N A T I O N  BETWEEN THE D I S P O S A L  
AND T H E  AGRICULTURAL REQUIREMENTS.  C I T I E S  CANNOT AFFORD TO CONSIDER THE N A T I O N A L  ASPECTS OF COMPOSTING BUT MUST LOOK 
ONLY A T  T H E  ECCNOMICS AND CONVENIENCE O F  M U N I C I P A L  COMPOSTING. THE AUTHOR T H I N K S  THAT THE VALUE OF COMPOST H A S  

REES, D e  F. 

BEEN OVER STATED I N  THE U.S. AND THAT P L A N T S  THAT HAVE SHUT DOWN HAVE DONE S O  BECAUSE OF I N A B I L I T Y  TO S E L L  AN 
O V E R P R I C E D  M A T E R I A L .  CCMPOST I S  S I M I L A R  TO GOOD FARMYARD MANURE AND SHOULD BE SOLD AT OR BELOW COMPARATIVE P R I C E S .  AS 
GARBAGE D I S P O S A L  I S  A M U N I C I P A L  S E R V I C E  AND R E S P O N S I B I L I T Y ,  ECONOMICS SHOULD B E  BASED ON A REASONABLY LOW S E L L I N G  P R I C E  
TO I N S U R E  SALES O F  P L L  COMPOST, NOT S E L L I N G  P A R T  A T  A H I G H  P R I C E .  U N T I L  THE MARKET I S  E S T A B L I S H E D ,  T O T A L  OUTPUT MAY 
NOT BE SOLD FOR A YEAR OR TWO. F L E X I B L E  O P E R A T I O N  OF THE P L A N T  I S  VERY I M P O R T A N T  AND I T  MUST HAVE GOOD MANAGEMENT. 
( P H S  1 

C 6 4 5 - 0 3 1 1 1  M U N I C I P A L  COMPOSTING 

M U N I C  ENGR S A N I T  RFCOPD AND M U N I C  MOTOR, P. 238, 246 (OCTOBER 317 19471.  A REPORT ON A NEW Z E A L A N D  EXPERIMENT 
WHEREBY REFUSE AND SEWAGE ARE COMPOSTED AND CONVERTED I N T O  ORGANIC F E R T I L I Z E R S .  SOME EXAMPLES OF VOLUMES AND COSTS ARE 
QUOTED I N  T H I S  A R T I C L E .  

D6-05-07Lq5 IMPRCVEMENTS I N  B A C T E R I O L O G I C A L  D I G E S T E R S  FOR CONVERSION OF ORGANIC WASTE ( COMPOST I N G  1 

PATENT B R I T .  1 , 0 t 0 , 4 6 1 ,  (MARCH 1 ,  19671.  T H I S  PATENT D E S C R I B E S  A V E R T I C A L  TOWER T Y P E  B A C T E R I O L O G I C A L  D I G E S T E R  FOR 
COMPOSTING M U N I C I P A L  REFUSE I N  A CONTINUOUS OPERATION.  

TRUMAN, H. A. 

ABSCN, J. W. + BRCADeURST, D. 
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06 06 VALUE IN AGRICULTURE 

QbrclkQQ3m S O I L  IMPROVEMENT S O C I E T Y  ORGANIZED TO PRODUCE AND U T I L I Z E  COMPOST O F  REFUSE ( COMPOSTING M A R K E T I N G  
COMPOST ( S P R E A D I N G )  1 
T I E T J E N ,  C. + @ANSET l'. J .  

COMPOST S C I E N C E  1 ,  P. 35 (SUMMER 1 9 6 0 ) .  COMPOSTING I N T E R E S T S  TWO T Y P E S  O F  PEOPLE- THOSE WHO WANT TO GET R I D  OF THE 

I N V O L V E D  I N  COMPOSTING WERE SOLVED BY FORMING A S O I L  IMPROVEMENT S O C I E T Y  OR U N I O N  WHICH GUARANTEES A MARKET FOR THE 
WASTES, AND THOSE WHO PEGULARLY OR P E R I O D I C A L L Y  BUY THE COMPOST. AT BAD KREUZNACH, GERMANY, T H E  F I N A N C I A L  PROBLEMS 

COMPOST AND APPORTIONS THE PROCESSING AND A D M I N I S T R A T I V E  COSTS BETWEEN I T S  SHAREHCLDERS. THE MEMBERS OF THE S O C I E T Y  
SHARE T H E  COMPOST ACCORDING T O  T H E  AMOUNT O F  ACREAGE T H E Y  OWN. I F  A PERSON DOES NOT USE H I S  SHARE OF T H E  COMPOST, OR 

P L A N T  AT BAD KREUNZeACH I S  S I M I L A R  TO THE D A N 0  P L A N T  AT SACRAMENTO, C A L I F O R N I A .  T H I S  GERMAN TOWN I S  SURROUNDED BY 
MOUNTAINS W I T H  VERY S T E E P  SLOPES, GOOD ONLY FOR VINEYARDS.  I T  I S  D I F F I C U L T  TO A P P L Y  COMPOST T O  T H E  S O I L  DUE TO T H E S E  
T E R R A I N  C O N D I T I O N S .  THE USUAL MANURE SPREADER I S  NOT F E A S I B L E .  T H E  MOST COMMON METHOD O F  A P P L I C A T I O N  I S  THE USE OF 
WOODEN SLECGES. A k I N C H  PLACED AT THE UPPER END OF A ROW P U L L S  THE SLEDGE W I T H  I T S  LOAD OF MANURE, ANC A MAN DOES T H E  
SPREADING. A NEW METHOD OF S P R E A D I N G  DEVELOPED BY T H E  S O C I E T Y  I S  THE USE OF A BLOWER TRUCK. T H E  COMPOST I S  PLACED ON 
T H E  CONTOUR P A T H  I N  P REGULARLY SHAPED P I L E .  THE BLOWER TRUCK F L I N G S  THE COMPOST DOWN THE H I L L  MUCH L I K E  A SNOW PLOW 

I F  H E  USFS ONLY A P A F T  OF I T ,  T H E  REMAINDER I S  L E F T  TO T H E  D I S P O S A L  OF THE S O C I E T Y  AS I T  SEES F I T .  THE COMPOSTING 

CLEANS ROADS O F  D R I F T S .  T H E  COMPOST I S  A P P L I E D  AS NEEDED. ( U C )  

Q4r46rQQ93.2 USE OF CGMPOST I N  T H E  NETHERLANDS I N  1959 
TEENSMA, B. 

I N T E R N A T I O N A L  R E S E A k C H  GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  T R A N S L A T I O N  B Y  U. S. DEPARTMENT OF H E A L T H ,  EDUCATION AND 
WELFARE. IRGR I N F O R M A T I O N  B U L L E T I N  1 0 ,  (DECEMBER 1 9 6 0 )  T H E  TWELVE M U N I C I P A L  COMPOST P L A N T S  I N  THE NETHERLANDS 
( O W I J S T E R ,  MIERLO,  D E L F T ,  SCHIEDAM, ENSCHEDE, ALMELO, HENGELO, VENLO, SNEEK, V L I  SSINGEN,  SOEST-BARN, AND DANTUMACEEL)  
D I S P O S E D  O F  194,331 M E T R I C  TONS CF REFUSE COMPOST I N  1 9 5 9 .  THE FOLLOWING I N D I C A T E S  THE USE O F  COMPOST I N  THE YEAR 
1959- GRASSLAND PASTURE 4 PERCENT, C H I C K E N  L I T T E R  1.9 PERCENT, F I E L D  CROPLAND 35.3 PERCENT FOREST CULTURE 3.1 PERCENT, 
M I X E D  W I T H  MANURE 9.1 PERCENT, PARKS, GARDENS 22.3 PERCENT, H O R T I C U L T U R E  2.6 PERCENT, HOTBEDS 5.0 PERCENT, MARKET 12.9 
PERCENT, FLOWER BULB-PA1 S I  NG 3.8 PERCENT. ( U C )  

34-4kQQ33I T H E  USE CF REFUSE COMPOST I N  V I N I C U L T U R E  I COST(  PRODUCT) A P P L I C A T I O N ( C O M P 0 S T )  ) 
I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT O F  HEALTH,  EDUCATION,  AND WELFARE, 
IRGR I N F O R M A T I O N  B U L L  2,  ( A P R I L  1 9 5 7 ) .  COMPOST I S  AN ECONOMICAL SOURCE OF HUMUS. OF THE COSTS I N V O L V E D  I N  
COMPOSTING, B PERCEhT I S  FOR TRANSPORTATION,  4 4  PERCENT FOR THE COMPOSTING PROCESS, 32 PERCENT FOR SCREEAING,  5 PERCENT 

RESULTS I N  AN OPTIMUM R E G U L A T I O N  OF WATER CONTENT OF THE S O I L ,  I N  AN I N C R E A S E  I N  AMCUNT O F  WATER ABSORPTION, AND I N  
FOR REMOVAL OF DEBRIS,  7 PERCENT FOR MACHINERY, AND 3 PERCENT FOR I N T E R E S T .  THE USE OF COMPOST I N  V I N I C U L T U R E  

A F F E C T I N G  THE S C I L  SUCH T H A T  STEEP SLOPES ( 5 0  PERCENT I N C L I N A T I O N )  CAN B E  C U L T I V A T E D  MECHANICALLY.  I T  REDUCES T H E  

ARE ENHANCED. ( U C )  

QbZn4=91133 COMPOSTING AND THE USE OF REFUSE COMPOST I N  T H E  NETHERLANDS ( A P P L I C A T I O N ( C O M P 0 S T )  1 

IRGR I N F O R M A T I O N  B U L L  21 ( A P R I L  19571.  THE A R T I C L E  C O N S I S T S  OF A B R I E F  SUMMARY O F  A BROCHURE P U B L I S H E D  I N  THE 

DANGER O F  E X T E N S I V E  E R O S I O N  EVEN A T  R A I N S  AS HEAVY AS 7 0  MM I N  2cI MINUTES.  THE Q U A N T I T Y  AND T H E  Q U A L I T Y  OF THE V I N E S  

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U. S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 

DUTCH LANGUAGE. I N  1957 MORE THAN 25 PERCENT OF A L L  URBAN REFUSE WAS SUBJECTED TO COMPOSTING. ( U C )  

Qh=Q6=QQ2a T H E  P E F O P E S T A T I O N  E X P E R I M E N T  AT T H E  ZONSER HEATH ( A P P L I C A T I O N ( C O M P 0 S T I  1 
COS ACK , J 

I N T E R N A T I O N A L  RESEARCH GROUF ON REFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  3 ,  (OCTOBER 1 9 5 7 ) .  THE FALLOW S O I L  ( S A N D  DUNES)  WAS TREATED W I T H  COMPOST, THE AMOUNT OF 
C@MPOST RANGING FROM 0 ( C O N T R O L )  T O  7 5  TONS PER HECTARE (ONE HECTARE I S  2.47 ACRES) .  ( U C )  

Q6-06-m3$2 THE E F F E C T  C F  REFUSE AND REFUSE SLUDGE COMPOST ON P L A N T S  AND S O I L S  ( A P P L I C A T I O N ( C 0 M P G S T )  
SPRINGER,  U. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATIGN,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  4 ,  (MARCH 1 9 5 8 ) .  THE ADVANTAGEOUS EFFECTS O F  COMPOST ON S O I L  ARE DESCRIBED.  THESE ARE 
P R I M A R I L Y  P H Y S I C A L  I h  NATURE, V I Z . ,  IMPROVEMENT OF TEXTURE , I N C R E A S I N G  OF MOISTURE-HOLDING C A P A C I T Y  ANC I N C R E A S I N G  O F  
PORE VOLUME. N E G A T I V E  E F F E C T S  MAY BE A DANGEROUS R A I S I N G  O F  THE P H  L E V E L  I N  A NEUTRAL S O I L ,  CROP DAMAGE I F  THE COMPOST 
I S  R I C H  I N  TRACE ELEMENTS, AND RELEASE OF T O X I C  M A T E R I A L S .  ( U C )  

Q6-06-QQ349 REFUSE COMPOST I N  POULTRY HUSBANDRY ( A P P L I C A T I O N ( C O M P 0 S T I  I 
TEENSMA, 0. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P D S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
I P G R  I N F O R M A T I O N  B U L L  41 (MARCH 1 9 5 8 )  U N T I L  T H E  PRESENT, THE B E D D I N G  LAYER I N  POULTRY B U I L D I N G S  ( S A N D  OR PEAT 
B E D D I N G )  WAS CHAN.GED E V E R Y  7 TO 14 DAYS. W I T H  THE NEW T H I C K  L I T T E R  METHOD, HENS AND C H I C K S  ARE K E P T  I N  PENS ON A 30 TO 
50 CM LAYER OF O R G A h I C  MATTER SUCH AS STRAW, CORNCOBS, WOOD SHAVINGS,  HORSE MANURE, PEAT BEDDING,  OR COMPDSTED REFUSE. 
ADVANTAGES PROVIDED EY T H I S  METHCD ARE LABOR S A V I N G ,  T H E  B E D D I N G  I S  ALWAYS WARM, LOWER M O R T A L I T Y ,  C A N N I B A L I S M  S U B S I D E S ,  
BETTER GROWTH OF FOiJLS, BETTER R E S U L T S  I N  BROODERS WITH EGGS FROM FOWLS R A I S E D  ON DEEP L I T T E R S ?  AND SPACE S A V I N G .  ( U C )  

C-kmlftB ON T H E  CONTENT AND V A L U E  OF TRACE ELEMENTS I N  URBAN REFUSE COMPOST ( A P P L I C A T I O N ( C O M P 0 S T )  I 
GERRETSEN, F .  C. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY L. S. DEPARTMENT OF H E A L T H ,  EDUCATICN,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L E T I N  6 ,  (JANUARY 19591.  SOME TRACE ELEMENTS ARE I N D I S P E N S A B L E  FOR P L A N T  GROWTH. EXAMPLES ARE 
MANGANESE, BOROh, CCPPER, MOLYBDENUM, AND Z I N C .  THE CONTENT OF TRACE ELEMENTS ANI? MAGNESIUM I N  A DUTCH COMPOST WAS I N  
TERMS OF PERCENT DRY WEIGHT - CU, 0.01 TO P.06 PERCENT, MN, 0.002 TO 0.03 PFRCENT, Z N t  0.007 TO 0.023 PERCENT, 8 ,  0.005 
TO 0.007 PERCENT, MO, + 0.001,  A N 0  MG ( A S  MGO), 0.11 T O  0.34 PERCENT. ( U C )  

Q L = Q p b z m I  T H E  I N F L U E N C E  O F  ORGANIC F E R T I L I Z E R S  ON THE UPTAKE OF M I N E R A L  N U T R I E N T S  BY PLANTS 
SA UER LANDT 9 W. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

B Y  LONG-TERM F I E L D  EXPEPIMENTS.  HOWEVER, I T  APPEARS NECESSARY TO DETERMINE NOT ONLY THE Y I E L D S ,  B U T  ALSO THE N U T R I E N T  
UPTAKE AND THE ORGANIC SUBSTANCES CONTAINED I N  THE CROPS. THEREFCRE, A COMPREHENSIVE S O I L  A N A L Y S I S  I S  I M P E R A T I V E .  
SOMETIMES, D I F F E R E N C E S  I N  T H E  F I R S T  YEAR ARE SCARCELY N O T I C E A B L E ,  WHILE I N  THE SECOND YEAR, THE ONSET OF A B R I S K  

I R G R  I N F O R M A T I O N  B U L L  71 ( J U L Y  1 9 5 9 ) .  I T  SHOULD B E  P O S S I B L E  TO DETERMINE THE Q U A L I T Y  O F  D I F F E R E N T  TYPES OF REFUSE 

M I N E R A L 1  Z A T I O N  B P I N G S  ON FAVORABLE RESULTS. COMPOSTED REFUSE PRODUCES P O S I T I V E  RESULTS DURING THE T H I R D  YEAR AS 
OPPOSED T O  RAW REFUSE. ( U C )  

U=Q6=QQ.360 LOhG-TERM EFFECTS OF URBAN REFUSE COMPOST ( S O I L - C O N D I T I O N I N G  1 -  
KORTLEVEN, J 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 

M I N E R A L  F E R T I L I Z E R S .  T H E  LONG-TERM EFFECTS ARE BASED ON AN I N C R E A S E  I N  THE HUMUS CONTENT O F  T H E  S O I L .  ( U C )  
I R G R  I N F O R M A T I O N  B U L L  7 ,  ( J U L Y  1 9 5 9 ) .  THE SHORT-TERM EFFECTS OF T H E  USE O F  COMPOST ON S O I L  ARE S I M I L A R  TO THOSE OF 
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Q6-0-342 PRODUCTION AND U T I L I Z A T I O N  OF COMPOST I N  S U B T R O P I C A L  C O U N T R I E S  

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H  9 E D U C A T I G N ,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  7 9  ( J U L Y  1 9 5 9 ) .  T H E  A P P L I C A T I O N  OF COMPOST TO A S O I L  BRINGS ABOUT A R E D U C T I O N  I N  I R R I G A T I O N  
REQUIREMENTS BY I N C F E A S I N G  T H E  MOISTURE-HOLDING C A P A C I T Y  OF THE S O I L .  W I T H  THE USE OF COMPOST, T H E  NEEG FOR I R R I G A T I O N  
WATER CAN BE REDUCED B Y  10 PERCENT, THUS P E R M I T T I N G  A 10 PERCENT E X P A N S I O N  I N  EXTENT OF AREAS UNDER I R R I G A T I O N .  
MUCH COMPOST HAS BEEN USED I N  C I T R U S  GROVES, VINEYARDS,  AND I N  GROWING BANANAS, POTATOES, AND STRAWBERRIES.  I N  1958 A 
T O T A L  OF 1 2 , 0 0 0  CU-PI WERE U S E 0  I N  C I T R U S  GROVES ALONE. TWO P L A N T S  WERE I N  O P E R A T I O N  I N  I S R A E L  I N  1958. I N  ONE O F  
T H E  P L A N T S  REFUSE ACCUMULATED FOR MANY YEARS I S  STACKED I N  HEAPS ABOUT 4-M H I G H .  COMPOST FROM T H I S  P L A N T  C O N T A I N S  SOME 
GLASS AND C H I N A ,  N A I L S  P N D  OTHER METAL P I E C E S .  I T  THEREFORE CANNOT B E  USED I N  GARDENS. HOWEVER, I T  I S  GOOD FOR U S E  I N  

R P S P I N G  MACHINE AND I S  COMPOSTED I N  WINDROWS. THE WINDROWS ARE TURNED 4 TO 6 T I M E S  D U R I N G  T H E  COMPOST P E R I O D .  SLUDGE 

L I V S H U T Z ,  A. 

V I N E Y A R D S  AND ORCHAFDS. REFUSE I S  PRESORTED I N  T H E  SECOND PLANT.  T H E  PRESORTED REFUSE I S  PASSED THROUGH A DORR-OLIVER 

I S  ADDED T O  T H E  I N C C M I N G  REFUSE TO G I V E  A M O I S T U R E  CONTENT OF 50 PERCENT TO 6 0  PERCENT. B A L L I S T I C  AND MAGNETIC 
SEPARATORS R E F I N E  THE CeMPLETED COMPOST. ( U C )  

~ ~ ~ - 0 0 7 4 ~  URBAN REFUSE FOR S O I L  IMPROVEMENT I N  I S R A E L  ( COMPOSTING COMPOST(QUAL1TY)  

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I  SPOSPL, E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

C I T I E S .  I N C I N E R A T I O N  I S  TCC COSTLY. CN THE OTHER HAND, THE PGRICULTURAL NEED FOR F E R T I L I Z E R S  MADE FROM COMMUNITY 

A D R I T T I  E .  

I R G R  I N F O R M A T I C N  B U L L  B T  (MARCH 1 9 6 0 ) .  I S R A E L  HAS NO A V A I L A B L E  LAND FOR S A N I T A R Y  L A N D F I L L S  I N  T H E  V I C I N I T Y  OF I T S  

WPSTES I S  URGENT BECPUSE S T A B L E  MANURE P R O V I D E S  ONLY 6 0  PERCENT OF THE REQUIRED AMOUNT. ONLY A FEW COMPOST P L A N T S  ARE 

PLANNED. THE NEED FOR COOPERATION A N 0  C O O R D I N A T I O N  BY V A R I O U S  GOVERNMENTAL AGENCIES I S  APPARENT. T H E  
I N  I S R A E L .  THEY ARE I N  T E L - A V I V ,  H A I F A ,  AND JERUSALEM ( 1 9 6 0 ) .  T H E  DEMAND FOR COMPOST I S  GREAT AND NEW FLANTS ARE 

" INTERDEPARTMENTAL C E M M I T T E E  ON REFUSE PROBLEMS" H A S  SUCH D U T I E S  AS E X A M I N A T I O N ,  T E S T I N G  NEW SYSTEMS, ANC T H E  P R O V I S I O N  
OF I N F O R M A T I O N .  (UC 1 

UA6=QQZ.16 TEN YEAPS OF S O I L  IMPROVEMENT W I T H  PEAT,  REFUSE,  AND SLUDGE ( COMPOSTING S O I L - C O N D I T I O N I N G  1 

T N T E R N A T I O N A L  RESEAFCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  BULL 127 (SEPTEMBER 1 9 6 1 ) .  THE T E N  YEAR F I E L D  T E S T  SHOWED THAT- (1) S O I L  P H Y S I C A L  P R O P E R T I E S  
(HUMUS CONTENT 9 HYGFGSCOPIC MOISTURE7 WATER-RETENTION C A P A C I T Y ,  A B S O R P T I O N  C A P A C I T Y )  WERE P A R T I C U L A R L Y  IMPROVED BY T H E  
PEAT.  C H E M I C A L  P R O P E R T I E S ,  ON THE OTHER HAND, WERE IMPROVED OVER LONG P E R I O D S  P A R T I C U L A R L Y  BY THE REFUSE AND SLUDGE. 
1 2 )  PEAT, MATURE REFUSE, AND SLUDGE WHEN A P P L I E D  TO POOR S O I L  A P P R E C I A B L Y  I N C R E A S E D  T H E  Y I E L D S  CF W I N T E R  AND SUMMER 
RYE, OATS,  AND POTPT@ES, AND IMPROVED T H E  C E R T A I N T Y  O F  Y I E L D S  I N  DRY YEARS.  ( 3 )  S I N C E  THESE R E S U L T S  WERE O B T A I N E D  BY 
T H E  A P P L I C A T I O N  O F  LPRGE AMOUNTS OF COMPOST, AND CeNSEQUENTLY AT A H I G H  COST I N  TERMS O F  D I S T R I B U T I O N ,  THE USE O F  
REFUSE COMPOST AND SLUDGE SHOULD BE GEARED MOSTLY TO S P E C I A L T Y  CROPS, SUCH AS THOSE R A I S E D  I N  GARDENING AND I N  
V I N I C U L T U R E .  THE H I G H  BORON AND COPPER CONTENTS OF REFUSE MUST ALWAYS BE K E P T  I N  M I N D  WHEN C O N S I D E R I N G  THE USE OF 
COMPOST O N  S O I L S  I N  WHICH B O R O N - S E N S I T I V E  P L A N T S  MAY BE C U L T I V A T E D .  ( 4 )  THE KNOWN UNFAVORABLE A C T I O N  OF T H E  AMENDMENTS 

CONFIRMED THE WELL KNaWN F A C T  THAT ORGANIC MATTER I S  R A P I D L Y  DECOMPOSED I N  L I G H T  S O I L S .  ( U C )  

QkClkQQ18Q E V A L U A T I O N  O F  REFUSE COMPOST I N  F I E L D  T R I A L S  

T R I N E L ,  E l .  

ON L U P I N E  AND SERRADELLA CANNOT BE E X P L A I N E D .  I T  MAY BE A F U N C T I O N  OF THE H I G H  BORON CONTENT. ( 5 )  T H E  EXPERIMENTS 

SAUEPLANDT, W. 
I N T E R N A T I O N A L  RESEAFCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH, EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I C N  B U L L  13, (DECEMBER 1 9 6 1 1 .  R E S U L T S  OF F I E L D  T R I A L S  W I T H  A G R I C I I L T U R A L  CROP P L A N T S  ARE REPORTED. 
ALTHOUGH MANY RESULTS APE G I V E N ,  THE DATA CANNOT BE OF MUCH P R A C T I C A L  VALUE,  BECAUSE A UNIFORM M A T E R I A L  h A S  NOT USED I N  
T H E  TESTS.  ( U C I  

Qh=Qh=QQ3= I N F L U E N C I N G  P H Y S I C A L  F E R T I L I T Y  O F  S O I L  BY A P P L I C A T I O N  OF COMPOST 

I N T E R N P T I O N A L  RESEAFCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY L.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  137 (DECEMBEP 1961) .  EXPERIMENTS I N  V I N E Y A R D S  HAVE SHOWN T H A T  W I T H  COMPOST A P P L I C A T I O N S  OF 
5 0 ,  100, 200, PND 4CC TONS PER HECTARE A C O N S I D E R A B L E  IMPROVEMENT CF S O I L  C H A R A C T E R I S T I C S  OCCURRED. I N  L I G H T  S O I L S  THE 
M A I N T E N A N C E  O F  S C I L  M e I S T U R E  D U R I N G  DROUGHT I S  OF GREAT IMPORTANCE. THE I N C R E A S E  I N  MOISTURE H O L D I N G  C A P A C I T Y  IMPARTED 
B Y  THE COMPOST I S  OF GREAT IMPORTANCE I N  T H I S  RESPECT. I N  HEAVY S O I L S  WHICH CAKE DURING DRY P E R I O D S ,  THE PORE VOLUME I S  
I N C R E A S E D  THROUGH T b E  A P P L I C A T I O N  OF COMPOST, THUS I M P R O V I N G  THE STRUCTURE AND THE T I L T H  O F  T H E  S O I L .  I N  T I M E S  OF 

BPNSE, H. J. 

HEAVY R A I N F A L L  S I L T I N G  I S  PREVENTED AND GOOD A E R A T I O N  OF THE ROOT AREAS I S  P R O V I D E D  THROUGH THE A P P L I C A T I O N  OF 
COMPOST. ( U C )  

&OkQ!2185 AGRICULTURE AND COMPOST 
ANDRES, e. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I  SPOSAL, E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

AGRICULTURE E N G I h E E R .  ( U C )  
I R G R  I N F O R M A T I O N  B U L L  15, (AUGUST 1962). THE AUTHOR D I S C U S S E S  THE TERM COMPOSTING FROM T H E  V I E W P O I N T  OF AN 

Qk!XcQ!23&8 EPOSION DAMAGE I N  V I N I C U L T U R E  AND P R E V E N T I V E  MEASURES ( COMPOST 1 
PEYEP,  E. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L 7  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
IRGR I N F O P M A T I O N  B U L L  15, (AUGUST 1 0 6 2 ) .  E P O S I O N  I N  V I N E Y A R D S  DUE T O  P R E C I P I T A T I O N  I S  D I S C U S S E G  AND I T S  E F F E C T  
DEMONSTRATED B Y  ACTUBL MEASUREMENTS. WINEGROWERS HAVE A GREAT I N T E R E S T  I N  E L I M I N A T I N G  OR R E D U C I N G  S O I L  EROSION. 
CONTROL P O S S I B I L I T I E S  I N C L U C E  T H E  CONSTRUCTION OF A R T I F I C I A L  E R O S I O N  STOPS, THE P R A C T I C I N G  OF GREEN MAkURING,  T H E  U S E  
OF SODDING OR SOC S T R I P S ,  THE TERRACING OF STEEP SLOPES, OR T H E  A P P L I C A T I O N  OF COARSE M A T E R I A L  TO THE S O I L .  SEVERAL 
WAYS OF I N C R E A S I N G  THE S O I L  HUMUS CONTENT ARE MENTIONED. ( U C )  

96=!204%p= PLANT GROWING EXPERIMENTS W I T H  R E F U S E  COMPOST I N  J A P A N  

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY l!.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

U N I V E R S I T Y  UNDER THE D I R E C T I O N  OF PROFESSOR N. NAKAMURA. THE F O L L e W I N G  RESULTS WERE O B T A I N E D  (1) T H E  REFUSE COMPOST 
PROVED T O  BE EQUAL CR S U P E R I O R  T O  S T A B L E  MANURE. ( 2 1  THE A D D I T I O N  OF 7 . 5  TONS OF COMPOST PER HECTARE RESULTED I N  A 
H I G H E R  Y I E L D  THAN THAT OF 1 5  TONS PER HECTARE. T H E  OPTIMUM AMOUNT I S  PROBABLY ABOUT 10 TONS PER HECTARE. ( 3 )  COMPOST 

I S  D E S I R A B L E  I N  SUGAR PROCESSING.  ( 4 )  I N  E X P E R I M E N T S  W I T H  ONIONS,  I T  WAS FOUND T H A T  A CONCENTRATED A P P L I C A T I O N  OF 
COMPOST ( D I R E C T L Y  I N  THE ROWS) R E S U L T S  E A S I L Y  I N  AN OVERDOSE. ( 5 )  D U R I N G  T H E  EXPERIENCE W I T H  CELERY, I T  WAS NOTED T H A T  
T H E  P H  V A L U E  O F  T H E  S O I L  WAS NOT INCREASED,  BUT T H A T  THE A C I D  E F F E C T  OF THE N E C E S S A R I L Y  H I G H  M I N E R A L  S A L T  A D D I T I O N S  WAS 
N E U T R A L I Z E D .  ( U C )  

NAKAMURA, N. 

I R G R  I N F O R M A T I O N  B U L L  1 7 ,  (MAY 1 9 6 3 ) .  T H E  PLANT-GROW I N G  E X P E R I M E N T S  WERE CONDUCTED A T  THE HYOGO A G R I C U L T U R A L  

NOT ONLY INCREASED THE Y I E L D  AND SUGAR CONTENT OF SUGAR BEETS BUT ALSO REDUCED T H E  CONTENT OF NITROGEN.  THE REDUCTION 

Q6-n6rflQBB5 R E T U R N I K G  k A S T E S  TO THE S O I L  ( COMPOSTING D A N 0  ) 

CHEMUQGIC D I G E S T  1 2 ( 4 )  , ( A P R I L  1 5 5 3 ) .  A SUMMARY I S  G I V E N  O f  T H E  PROBLEM O F  S O I L  D E P L E T I O N  AND THE PART HUMUS FROM 
PRESHUDC, H. J 

T H E  COMPOSTING PROCESS P L A Y S  I N  THE B E B U I L D I N G  OF S O I L S  I S  GIVEN.  V A R I O U S  COMPOSTING METHODS ARE DESCRIBED.  I T  I S  
NOTED T H A T  THESE METHODS, W H I L E  SUCCESSFUL I N  EUROPE FOR YEARS, ARE S T I L L  I N  THE DEVELOPMENTAL STAGE I N  THE U.S. AND 

DISCUSSED.  T H E  A R T I C L E  P O I N T S  OUT, HOWEVER, THAT THE E F F E C T S  OF ORGANIC R E S I D U E S  ON T H E  S O I L  ARE NCT COMPLETELY 
UNDERSTOOD, AND T H A T  MUCH MCRE RESEARCH I S  NEEDED. ( U C 1  

THAT MANY PROBLEMS HAVE TO BE WORKED OUT. WOOD WASTES AND S T U B B L E  M U L C H I N G  FOR USE I N  D E V E L O P I N G  T H E  S O I L  ARE 
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Q6-44=QQ821 E F F E C T S  OF SAWDUST COMPOST ON S E E D L I N G S  GROWN I N  P E S T I C I D E - T R E A T E D  S O I L S  
M A T S U I ,  Me 

COMPOST S C I E N C E  2(1)1 P. 23-25 ( S P R I N G  1961). REPORT ON S T U D I E S  CONDUCTED A T  U N I V  W I S C O N S I N  WHICH SHOW THAT 
FERMENTED SAWDUST COMPOST COUNTERACTS T O X I C  SPRAY R E S I D U E S  OF T H I  OSANt  CHLORDANE , AND A L L Y L  ALCOHOL I N  S O I L  ( E 1  ) 

06-CS-QU29 POT AND F I E L D  EXPERIMENTS ON THE EFFECT OF NITROGEN OF SOME F E R T I L I Z E R S  PRODUCED FROM TCWN REFUSE 
K I C K ,  H. 

Z PFLANZENERNAEhR DUENG BODENK 669 P. 132-142 (1954). I N  A THREE-YEARS' T R I A L  THE N U T I L I Z P T I O N  O F  COM. HUMUS 
F E R T I L I Z E R S ,  A S  " V I T P H U M  I' AND I' MUELLOHUM I' AND O F  REFUSE COMPOSTS WAS I N V E S T I G A T E D .  D U R I N G  THE F I R S T  YEAR, OATS AND 
MUSTARD SHOWED GREATEST CROP I N C R E A S E S  WITH MUELLOHUM. AMMONIUM N I T R A T E  PRODUCED Y I E L D S  FOUR T I M E S  THOSE ON P L O T S  
WITHOUT Ne T H E  H I G H E S T  R A T E  OF NATURAL ORGANIC F E R T I L I Z E R S  GAVE ONLY 1.3-1.4-FOLD Y I E L D S .  D U R I N G  THE SECOND YEAR, A L L  
F E R T I L I Z E R S  W I T H  RAFE AND S P R I N G  WHEAT SHOWED THE SAME EFFECT. T H E  AFTER-EFFECT O F  AMMONIUM N I T R A T E  WAS EQUAL TO THE 

S O I L  BECAME A L K A L I N E  W I T H  A L L  HUMUS F E R T I L I Z E R S .  I N  F I E L D  T R I A L S  DURING F I V E  YEARS MUELLOHUM I' SHOWED NEARLY THE 
SAME N E F F E C T S  P S  D I D  MANURE. ( C A )  

Q b = Q k U a &  EFFECT O F  M I N E R A L I Z A T I O N  OF ORGANIC WASTES I N  S O I L S  O N  T H E I R  A V A I L A B L E  N U T R I E N T S  AND EXCHANGEABLE BASE ( 

EFFECT O F  HUMUS F E R T I L I Z E R S  S U P P L Y I N G  TWICE A S  MUCH Ne I N  THE T H I R D  YEAR ONLY A S L I G H T  AFTER-EFFECT WAS OBSERVED. T H E  

CGMPOSTING F E R T I L I Z E R - V A L U E  1 
KARUN, A. + I A J U D D I N ,  A. M. 

P A K I S T P N  J S C I  RESEARCH 12, P. 29-38 (1960). C I T Y  REFUSE C O N T A I N I N G  N 6.33, P 1.47, AND POTASH 7.75 PERCENT AND 
P E A T  C O N T A I N I N G  N 3.04, P 0.03, AND POTASH 3.43 PERCENT WERE USED TO TREAT A L F E R I C  AND CALCAREOUS S O I L .  THE C I T Y  WASTE 
WAS S U P E R I O R  T O  THE PEAT I N  B U I L D I N G  UP THE A V A I L A B L E  N U T R I E N T .  I N C R E A S E S  R E S U L T I N G  FROM C I T Y  WASTE TREATMENT WERE 
FROM 1.96 T O  22.59 MG. PERCENT N AND INCREASES R E S U L T I N G  FROM P E A T  TREATMENT WERE FROM 2.17 TO 19.45 MG. PERCENT N. P 
CONTENT OF THE A L F E R I C  S O I L  DECREASED S L I G H T L Y  FROM 5.24 T O  4.00 MG PERCENT FROM C I T Y  WASTE TREATMENT AND FROM 1.32 TO 
1.29 MG. PERCENT FRCM P E A T  TREATMENT. POTASH CONTENT OF THE A L F E R I C  S O I L  I N C R E A S E D  FROM 82.06 TO 92.04 MG. PERCENT 

W I T H  CALCAREOUS S O I L S .  A V A I L A B L E  S I N C R E A S E D  MORE WITH PEAT TREATMENT THAN W I T H  C I T Y  REFUSE TREATMENT. THE 
FROM C I T Y  WASTE TREATMENT AND FROM 62.40 TO 102.74 MG. PERCENT FROM P E A T  TREATMENT. COMPARABLE RESULTS WERE O B T A I N E D  

EXCHANGEABLE METAL IONS,  K AND CA, WERE I N V E S T I G A T E D ,  AND I N C R E A S E S  WERE GREATER W I T H  PEAT-  TREPTED S O I L S .  ( C A )  

Q6=!24=Q1Za F I R S T  E F F E C T  AND F I R S T  AFTEREFFECT O F  WASTE COMPOST PFTER V A R I O U S  TREATMENTS W I T H  REGARD TO Y I E L D  AND 
N U T R I E N T  U P T A K E  ( C O M P O S T ( F E R T I L 1 Z E R - V A L U E )  COMPOSTING 1 
T I E T J E N ,  C. + G I E R K E ,  K. V. 

Z PFLANZENERNAEI-R DUENG BODENK 9 8 1  P. 109-15 (1961). F E R T I L I Z A T I O N  EXPTS. WERE C A R R I E D  OUT W I T H  VAR-IOUSLY TREATED 
TOWN WASTE, V A R I C U S  AMOUNTS OF WASTE, AND W I T H  MINERAL-N ADDN. WASTE COMPOST FROM SETTLED SLUDGE H A D  A VERY I N T E N S I V E  
F I R S T  EFFECT NO AFTEREFFECT.  MECH. TREATED FRESH REFUSE WAS SUPERICR T O  WASTE COMPOST, AND HAD A BETTER N AND K UPTAKE 
AND CONTENT I N  T H E  CROP I N  T H E  F I R S T  AFTEREFFECT YEAR. F E ,  MN, CU, AND CO CONTENTS I N  T H E  G R A I N  ANC STRAW WERE 
GENERALLY NOT AFFECTED, ONLY A MN D E F I C I E N C Y  I N  T H E  P L A N T S  OCCUPRED WHEN FRESH WASTE WAS USED. ( C A I  

Q5-06-QIlP9 COMPOSTING O F  C I T Y  REFUSE ( C O M P O S I T I O N  1 
F U L L E R ,  W. H e  

J M I L K  FOOD TECH 24, P. 385-389 (DECEMBER 1961). AN AGRICULTURAL CHEMIST VIEWS 11 ONE OF T H E  MOST SERIOUS PROBLEMS 
OF COMMUNITY DEVELOPMENT I' AND EMPHASIZES T H E  P O T E N T I A L  A G R I C U L T U R A L  VALUE OF COMPOSTING OF C I T Y  REFUSE. A NEW AND 
MOPE E F F E C T I V E  METHCC OF D I S P O S A L  WHICH S U P P L I E S  ORGANIC MATTER FOR S O I L  B U I L D I N G  AND PRESENTS THE P O S S I B I L I T Y  OF 
R E C L A I M I N G  M A T E R I A L S  SUCH AS GLASS AND METALS ARE AMONG THE L I S T E D  ADVANTAGES. COMPOSITION,  AS WELL AS THE 
M I C R O B I O L O G I C A L ,  CHEMICAL,  AND P P Y S I C A L  ASPECTS OF COMPOSTING ARE DISCUSSED.  THE A I M S  FOR A GOCD CCMPOST ARE 
D E T A I L E D .  REFERENCES I N C L U D E  A C T I V I T Y  OF THE U.S.P.H.S., BOOKS, AND P E R I O D I C A L S .  ( P H E A )  

! l 6 3 & S l U Z  A V A I L A B I L I T Y  O F  THE PLANT N U T R I E N T S  N I T R O G E N ,  PHOSPHORUS AND P O T A S S I U M  I N  TOWN REFUSE A h D  TOWN 
REFUSE-SEWAGE MUD COMPOSTS 
K I C K ,  H e  + VOSS, N. + SAPPOK, 8. 

LANDWIRTSCH FORSCH 12, P. 97-110 (1959). THE E X P E R I M E N T  WAS DESIGNED TO I N V E S T I G A T E  THRESHOLD VALUES AND MOST 
ECONOMIC VALUES OF h SUPPLY TO A R E P R E S E N T A T I V E  R O T A T I O N  OF CROPS ON A MAN-MADE ORGANIC S O I L  "PLAGGENBODEN" OF UP TO 
ONE FCOT DEPTH, O V E R L Y I N G  A PODSOL. H A V I N G  BEEN UNDER MARKET GARDEN CROPS, THE LAND WAS I N  GOOD HEART, DURING T H E  
E X P E R I M E N T  A L L  PLOTS R E C E I V E D  ADEQUATE S U P P L I E S  O F  N AND P AND CAREFUL C A L C I U M  CARBONATE TREATMENTS, AS WELL AS, FOR 
ROOT CROPS, FYM A T  APPROX. TONS PER ACRE ( E V E N  CONTROL P L O T S ) .  T H E  D I F F E R E N T I A L  POTASSIUM C H L O R I D E  A P P L I C A T I O N S  APART 
FROM THE CONTPOL ( K ) ,  S U P P L I E D ,  APPPOXIMATELY 80 AND lo@, OR 120 AND 150 L B S / A C R E  POTASSIUM T O  CEREALS, 120 AND 180 L B S  
TO P O T A T O E S  AND 300 ANC; 400 L B S  T O  SUGAR AND FODDER BEET.  T H E  D I F F E R E N C E S  I N  RESPONSE TENDED TO BECOME MORE MARKED AS 
T H E  RESERVES FROM F E R T I L I Z E R S  AND HUMUS S U P P L I E D  TO P R E E X P E R I M E N T A L  CROPS WORE OFF, AT T H E  SAME T I M E  T H E  I N C R E A S I N G  

I N  THE TOP 1 FOOT WAS NOT Q U I T E  10 T / P C R E  ANC T H E  ANNUAL TURNOVER, E X C L U D I N G  LEACHING,  WAS APPROXIMATELY 1/2 CWT 
P O T A S S I U M  ACRE, A S U P R I S I N G L Y  H I G H  VALUE. MEASURED B Y  L A C T A T E  E X T R A C T I O N ,  THE " A V A I L A B L E  If P O T A S S I U M  I N  THE K PLOTS 
R A P I D L Y  DECREASED TO T H E  LOW VALUE O F  5 MG W H I C H  WAS SUBSEQUENTLY M A I N T A I N E D .  T H I S  I S  I N D E E D  R E P R E S E N T A T I V E  FOR 
A V A I L A B I L I T Y  O F  K TC LEGUMINOUS CROPS WHICH C O N S I S T E N T L Y  F A I L E D  AT T H I S  LOW K L E V E L ,  PRESUMABLY OWING TO C A T I O N  
UNBALANCE AS WELL AS K - D E F I C I E N C Y .  THE CEREAL AND ROOT CROPS WERE, HOWEVER, MORE R E S I S T A N T  T H A N  T H E  LACTATE-VALUES 
SUGGEST, AND T H E I P  Y I E L D S  WERE BETTEP CORRELATED W I T H  T H E  HIGHER A S P E R G I L L U S  VALUES. E F F E C T S  OF K WERE V A R I A B L E .  A 
VERY S L I G H T  I N C R E A S E  I N  E A S I L Y  SOLUBLE POTASSIUM, BUT NO PERMANENT I N C R E A S E  I N  T O T A L  POTASSIUM OF T H E  S O I L  RESULTED 

C O N S O L I D A T I O N  OF T H E  S O I L  M O D I F I E D  T H E  EXPERIMENTAL R E S U L T S  OVER THE YEARS. THE TOTAL P O T A S S I U M  COLTENT OF T H I S  S O I L  

FRCM T H E  K TREATMENT. T H I S  K I N D  OF S O I L  APPEARS I N C A P A B L E  OF B E I N G  ENRICHED BEYOND A L A C T A T E  VALUE OF 15-16 MG 
P O T A S S I U M  (OR 30-35 MG I N  HYDROGEN C H L O R I D E ) .  LOW S U P P L I E S  OF POTASSIUM ARE U S E D  BY CROPS MUCH MORE ECONOMICALLY THAN 

AUGMENTED BY APFROXIMATELY 1 1/2 CWT/ACRE (160 K G / H A )  P O T A S S I U M  ANNUALLY,  THROUGHOUT THE ROTA'T ICN,  R E S U L T I N G  I N  "CEREAL 
E Q U I V A L E N T S "  O F  42 CWT/ACRE. ( A U T H )  

!&-C6-QL521 U T I L I Z A T I O N  O F  HOUSEHOLD REFUSE AND SEWAGE I N  FORESTRY GERMAN AND DUTCH EXPERIMENTS ( F E R T I L I Z E R - V A L U E  

H I G H  ONES, WHICH CAUSE LUXURY CONSUMPTION. THE ECONOMICALLY SOUNDEST TREATMENT I S  PROBABLY A NORMAL FYM D R E S S I N G  

COMPOSTING 1 
GO SACK, J 

S C H W E I Z  Z HYDRGL 17, P. 501-513 (1955). B E N E F I C I A L  E F F E C T S  ARE D E S C R I B E D  ON BOTH S O I L  AND TREE GROWTH OF A P P L Y I N G  
( A )  FRESH, ROUGHLY SCREENED, TOWN REFUSE I N  LAYERS OF APPROXIMATELY 30 CM, COVERED WITH 10-15 CM OF SAND, ON SANDY 
S I T E S  NEAR ARNHEM, ( 8 )  ROUGHLY SCREENED, DECOMPOSED M A T E R I A L  FROM C L D  GARBAGE DUMPS NEAR EINDHOVEN, AND ( C )  S P E C I A L L Y  
PREPARED COMPOST I N  T H E  A F F O R E S T A T I O N  I N  THE 1930'5 OF THE DUTCH HEATHS NEAR GROLLO A N 0  SCHORNLC. EXPERIMENTS ARE I N  
PROGRESS WITH ( A )  ON MARSHY LAND AND W I T H  ( 6 )  ON SAND DUNES NEAR ZONS AND DORMAGEN ( R H I N E  V A L L E Y ) ,  WHERE VARIOUS AMTS. 

S U R V I V A L  AND GPCWTH WERE H I G H L Y  SATISFACTORY FOR A L L  S P E C I E S  T R I E D ,  SCOTS P I N E ,  LARCH, AND DOUGLAS F I R  RESPONDING WELL 
TO I N C R E A S E D  DOSAGES, THOUGH NOT BEECH AND ALDER. A N A L Y S I S  OF ( 6 )  SHOWED A H I G H  PH, A CA CONTENT O F  A P P R O X I M A T E L Y  5 
PERCENT, ORGANIC MATTER APPROXIMATELY 7 PERCENT, AND A C / N  R A T I O  OF 4 TO 1. WHERE L I G N I T E  I S  USED E X T E N S I V E L Y  AS A 
D O M E S T I C  FUEL,  B CONTENT I S  A P O T E N T I A L  L I M I T I N G  FACTOR FOR THE U T I L I Z A T I O N  OF SUCH REFUSE. ( C A I  

U p  TO 75 TONS/HA. WERE A P P L I E D  BEFORE AND ( O R )  AFTER S T R I P  C U L T I V A T I O N .  RESULTS OF THE F I R S T  GROWING SEASON I N  

Qrn6=p1&& F I R S T  E F F E C T  AND F I R S T  A F T E R E F F E C T  OF WASTE COMPOST AFTER VARIOUS TREATMENTS W I T H  REGARD TO Y I E L D  AND 
N U T R I E N T  U P T A K E  ( COMPOSTING F E R T I L I Z E R - V A L U E  1 
T I E T J E N ,  C. + G I E R K E ,  K. V. 

Z PFLANZENERNAECR DUENG BODENK 93, P. 109-125 (1961). F E R T I L I Z A T I O N  EXPERIMENTS WERE C A R R I E D  OUT W I T H  V A R I O U S L Y  
TREATED TOWN WASTE, V A R I O U S  AMOUNTS OF WASTE, AND W I T H  MINERAL-N A D D I T I O N .  WASTE COMPOST FROM SETTLED SLUDGE HAD A 
VERY I N T E N S I V E  F I R S T  E F F E C T  BUT NO AFTEREFFECT.  MECHANICALLY LR-EATED F R E S l L R E F U S E  WA-S SUPERIOR 10 WASTE. COMPOST, AND 
HAD A BETTER N AND K U P T A K E  AND CONTEhT I N  T H E  CROP I N  THE F I R S T  AFTEREFFECT YEAR. ( C A I  
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M k m B Q 9  E F F E C T  OF N I T R O G E N  SOURCES, WHEAT STRAW, AND SAWDUST ON NITROGEN TRANSFORMATIONS I N  SUB-HUMID S O I L  UNDER 

OREGON AGRICULTURE E X P E R I M E N T  S T A T I O N ,  C O R V A L L I S ,  T E C H  PAPER 1 2 2 8 1  ( R E P R I N T E D  FROM J I N D I A N  SOC S O I L  S C I E N C E  7 ,  P. 1 1 5  
GREENHOUSE C O N C I T I O N S  ( S O I L - C O N D I T I O N E R  

(MARCH 1 9 5 9 1 .  1 I N  T H E  R E G I O N  AROUND OREGON, S O I L  N I T R O G E N  AND MOISTURE ARE THE TWO M A I N  L I M I T I N G  FACTORS I N  CROP 
PRODUCTION. MANY S T U D I E S  HAVE BEEN MADE ON T H E  EFFECT O F  ORGANIC R E S I D U E S  SUCH AS STRAW AND SAWDUST CN h I T R O G E N  
TRANSFORMATIONS AND ON THE E X T E N T  OF NITROGEN LOSSES. RESULTS OF SUCH S T U D I E S  MAY BE EQUALLY A P P L I C A B L E  I N  I N D I A  WHERE 
D E F I C I E N C Y  O F  NITROGEN I N  S O I L  I S  A WELL-RECOGNIZED PROBLEM. ALTHOUGH SAWDUST AND STRAW HAVE L I T T L E  F E R T I L I Z E R  V A L U E  
A S  SUCH, THEY MAY C O N T R I B U T E  T O  NITROGEN CONSERVATION AS WELL AS IMPROVE THE P H Y S I C A L  P R O P E R T I E S  OF S O I L .  WHEN M I X E D  
H I T H  T H E  S O I L  THEY IMPROVE A E R A T I O N  AND I N C R E A S E  THE S O I L ' S  WATER-HOLDING C A P A C I T Y .  T H E  INCORPORATION O F  STRAW AND 
SAWDUST I N  A S I L T - L O A M  S O I L  CONSERVES ADDED NITROGEN.  S I N C E  STRAW AND SAWDUST CAN C O N T R I B U T E  TO T H E  F O R M A T I O N  OF 

B E  U S E D  FOR T H E  IMPRGVEMENT O F  SANDY AS WELL AS H E A V I E R  S O I L S .  ( U C )  

QkQh=Q1812 T H E  E F F E C T  OF MANURING W I T H  COMPOSTED TOWN REFUSE ON THE Y I E L D  AND ON SEVERAL I M P O R T A N T  C H A R A C T E R I S T I C S  

HUMUS, IMPROVE AERATION,  I N C R E A S E  T H E  WATER-HOLDING C A P A C I T Y  O F  S O I L ,  AND A I D  I N  THE CONSERVATION OF NITROGEN,  T H E Y  MAY 

OF T H E  S T A T E  O F  THE S O I L  ( F E R T I L I Z E R - V A L U E  COMPOSTING 1 
S E I B E R T H ,  W e  

Z PFLANZENERNAEHR DUENG U BODENK 91, P. 5 3 - 6 2  ( 1 9 6 0 ) .  T H E  EFFECT O F  MANURING W I T H  CDMPDSTEO TOWN REFUSE WAS 
S T U D I E D  FOP 1 3  YEARS. FOR COMPARISON, S T A B L E  MANURE AN0 M I N E R A L  F E R T I L I Z E R  WERE USED. COMPOST W I T H  T H E  SAME C CONTENT 
WAS USED EVERY 2 N D  YEAR ON ROW PLANTS,  AND T H E  FOLLOWING YEAR CEREALS WERE P L A N T E D  TO D E T E R M I N E  POSTEFFECT.  F I E L D S  
WHERE THE COMPOSTED REFUSE WAS USED, GAVE A LOWER Y I E L D  THAN THOSE W I T H  MANURE, OWING T O  POOR N A V A I L A B I L I T Y .  THERE 

TO N R A T I O .  ALTHOUGH T h E  CDMPOST I N C R E A S E D  T H E  L I M E  AND H U M I C  A C I D  CONTENT OF T H E  S O I L ,  NO IMPROVEMENT I N  THE 
A B S O R P T I O N  C A P A C I T Y  COULD BE DETECTED. OWING TO I N S U F F I C I E N T  AMOUNTS OF A V A I L A B L E  N I N  T H E  S O I L ,  WHEN T H E  COMPOSTED 
REFUSE WAS USED, NO I N C R E A S E D  EFFECT OF THE E X I S T I N G  PHOSPHORUS P E N T O X I D E ,  K T  B, ZN, AND C U  COULD B E  DETECTED. ( C A I  

WAS A L S O  NO P O S I T I V E  POSTEFFECT ON CLOVER. T H E  DECOMPOSITION OF THE ORGANIC COMPOUNDS WAS PROBABLY DEPENDENT ON T H E  C 

p63kp1921 T H E  RESURGENCE OF HUMUS. ( COMPOST 1 
MARTIN-LEAKE,  He 

COMPOST S C I E N C E  7 ( 3 ) ,  P. 2 6 - 2 8  ( W I N T E R  1 9 6 7 ) .  THE S P E C I A L I Z E D  A G R I C U L T U R A L  PROBLEMS OF I N D I A  AND A F R I C A  ARE TOO 
OFTEN OVERLOOKED, I N T E N T I O N A L L Y  AND OTHERWISE, BY "EXPERTS"  I N T E N T  ON U S I N G  MODERN METHODS. BASED ON H I S  E X P E R I E N C E S  
I N  I N D I A ,  DR. M A R T I N - L E A K E  STRESSES T H E  NEED FOR RETURNING COMPOST TO S O I L .  

Qh=Qb=Q1912 REFUSE-SLUDGE COMPOST FOR S O I L  IMPROVEMENT AND F E R T I L I Z A T I O N  ( F E R T I L I Z E R - V A L U E  COMPOSTING 1 
STIEGERWALD,  E. 

P R A K T I  SCHE B L A T T E R  FUP P F L A h Z E N B A U  AND PFLANZENSCHUTZ 61  P. 2 1 0 - 2 1 7  1 1 9 5 6 ) .  B A V A R I A N  A G R I C U L T U R A L  PUB. THE 
B A V A R I A N  I N S T I T U T E  FOR P L A N T  CULTURE AND P R O T E C T I O N  A T  MUNICH H A S  CONDUCTED LONG-TERM T R I A L S  O F  F E R T I L I Z E R S  AT I T S  
E X P E R I M E N T A L  PLANT AT PUCH S I N C E  1 9 5 0  F E R T I L I Z E R S  I N C L U D E  - COMPLETE M I N E R A L  F E R T I L I Z E R S ,  F R E S H  REFUSE,  SEWAGE 
SLUDGE, PND REFUSE-SLUDGE COMPOST. I T  HAS PROVED THAT REFUSE, P A R T I C U L A R L Y  REFUSE-SLUDGE COMPOST, B R I N G S  ABOUT 
C O N S I D E R A E L E  Y I E L D  I N C R E A S E S  AS COMPARED TO N O N - F E R f I L I Z E D  TRACTS. I N  FOUR YEARS, D U R I N G  W H I C H  A COMPLETE M I N E R A L  
F E R T I L I Z E R  WAS D I R E C T L Y  A P P L I E D ,  T H I S  C H E M I C A L  F E R T I L I Z E R  SHOWED A CLEAQ S U P E R I O R I T Y  OVER REFUSE. 
NITROGEN-PHOSPHOROUS-POTASH ( N P K  1 F E R T I L I Z E R  I N C R E A S E D  THE Y I E L D  BY 5 7  PERCENT, W I T H  REFUSE-SLUDGE COMPOST THE 
I N C R E A S E  WPS ABOUT 4 5  PERCENT. T H E  SAME R A T E  OF I N C R E A S E  WAS O B T A I N E D  W I T H  A C T I V A T E D  SLUDGE, W H I L E  FRESH REFUSE WAS 
C L E A R L Y  I N F E R I O P  I N  THE YEARS W I T H  D I R E C T  A P P L I C A T I O N .  I N  T H E  YEARS WITHOUT D I R E C T  A P P L I C A T I O N ,  OR AFTER-EFFECT 
YEARS, T H E  URBAN REFUSE AND SLUDGE DEMONSTRATED T H E I R  NOTABLE AFTER-EFFECTS. THESE WASTES SHOULD THEREFORE NOT BE 
CONSIDERED AS F E R T I L I Z E R S  I N  T H E  NARROWER MEANING, BUT AS S O I L  B U I L D E R S .  T H E I R  E F F E C T  SHOULD NOT BE MEASURED ONLY 
D U R I N G  T H E  YEAR OF A P P L I C A T I O N  B U T  AFTER THE PASSAGE OF A LONGER P E R I O D  O F  OBSERVATION.  I N  T R I A L S  CONDUCTED I N  
P A R A L L E L  ON TRPCTS C F  VERY D I F F E R E N T  K I N D S  OF S O I L S ,  THE 7-YEAR E X P E R I M E N T S  AT PUCH ALSO SHOWED T H A T  T H E  REFUSE-SLUDGE 
COMPOST, C O N S I S T I N G  OF 2 PARTS SUMMER D C M E S T I C  REFUSE AND 1 P A R T  O F  D R I E D  SLUDGE ( M I X E D  AND COMPOSTED TOGETHER 
F U R N I S H E D  AN E F F I C A C E O U S  PRODUCT FOR S O I L  IMPROVEMENT AND A GOD0 F E R T I L I Z E R .  T H E S E  FACTS HAVE SO GREAT A S I G N I F I C A N C E  
FOR S U P P L Y I N G  HUMUS T O  AGRICULTURE,  AND, ABOVE ALL,  TO H O R T I C U L T U R E  THAT I T  CANNOT BE F U L L Y  GRASPED AT PRESENT BECAUSE 
THE P R E S E N T  SOURCES OF HUMUS FOP H O R T I C U L T U R E  I N  T H E  V I C I N I T Y  O F  C I T I E S  ARE BECOMING EVER L E S S E R  W I T H  I N C R E A S I N G  
M O T O R I Z A T I O N .  REFUSE-SLUDGE COMPOST, MADE I N  A FORM S U I T A B L E  FOP USE BY FARMERS AND GARDENERS AND SOLD AT A REASONABLE 
P R I C E ,  C A N  SERVE PERFECTLY TO F I L L  T H E  GAP I N  THE HUMUS SUPPLY. COLLABORATION OF URBAN AND RURAL D I S T R I C T S  IS REQUIRED 
TO SOLVE A L L  THE MAkY PROBLEMS. I N T E R E S T E D  C I R C L E S  I N  B A V A R I A  SHOULD NOW APPROACH AN AGREEMENT ON THE MANUFACTURE AND 
U S E  O F  REFUSE-SLUDGE CCMPOSTS. ( A U T H )  

p6=46=Q1918 INDUSTRY,  ORGANIC WASTES, AND A G R I C U L T U P E  ( CDMPOSTING 
TOTk,  S .  J .  

COMPOST S C I E N C E  l ( 4 ) T  P. 2 ( W I N T E R  1 9 6 1  1. P H Y S I C A L  D E T E R I O R A T I O N  OF U.S. S O I L S  SHOULD BE R E M E D I E D  BY A P P L I C A T I C N  
OF O R G A N I C  WASTES BEYOND T H E  AMObNT A V A I L A B L E  ON PRESENT-DAY FARMS. A WIDE RANGE OF ORGANIC WASTES FROM V A R I O U S  
I N D U S T R I E S  CAN PROVIDE S O I L  IMPROVEMENT AND T H E  D E T E P M I N A T I O N  O F  N T  PHOSPHOROUS P E N T O X I D E ,  AND P O T A S S I U M  O X I D E  IS 
I N S U F F I C I E N T  I N  A S S E S S I N G  THE VALUE OF SUCH WASTES. I T  IS U P  T O  INDUSTRY TO EVALUATE THE A G R I C U L T U R A L  P O T E N T I A L S  O F  
THESE R E S I D U E S  AND NOT A L L  T Y P E S  WILL IMPPOVE THE P H Y S I C A L  P R O P E R T I E S  OF S O I L .  I N  THE ABSENCE OF A C E N T R A L I Z E D  
INDUSTRY-SUPPORTED LABORATCRY 9 T H E  AUTHOR SUGGESTS USE O F  RESEPPCH I N S T I T U T E S  AND A G R I C U L T U R A L  E X P E R I M E N T  S T A T I O N S .  HE 
DEPLORES " T H A T  TREMENDOUS TONNAGES OF ORGANIC I N D U S T R I A L  WASTES, ARE BURNED OR DESTROYED AND NEVER DO GET BACK I N T O  
T H E  S O I L  FRCM W h I C H  I T  O R I G I N A T E G  ' I .  ( P H S )  

96=04=Q1985 T R I A L S  I N  E P O S I C N  P P E V E N T I O N  I N  VINEYARDS AND T H E I R  E V A L U A T I O N  ( COMPOST( S P R E A D I N G )  1 

SCHWEIZ Z E I T S C H P I F T  FUP OBST-UND WEINBAU 67, P. 2 4  ( 1 9 5 8 ) .  E X T E N S I V E  E X P E R I M E N T S  H A V E  BEEN CONDUCTED S I N C E  1 9 5 5  
W I T H  THE COLLABORATION O F  THE TWO RESE4RCH I N S T I T U T E S  A T  WADENSWIL AND ZURICH-OERLIKON AND THE E I D G  A N S T A L T  FUR 
WASSERVERSORGUNE, ABWASSERREINIGUNG UND GEWASSERSCHUTZ ( EAWAG ) e  THESE SHOULD I N D I C A T E  THE P O S S I B I L I T I E S  OF U S E  O F  

PEYER, E. 

REFUSE COMPOSTS I N  V I N I C U L T U R E .  PREVENTION OF EROSION DAMAGE BY TREATMENT O F  V I N E Y A R D  S O I L  W I T H  COMPOST I S  OF P R I M A R Y  
I N T E R E S T .  THE AUTHOR REPORTS ON THE F I R S T  YEARS OF THE T R I A L S  WHICH H A V E  TURNED OUT E X T R A O R D I N A R I L Y  FAVGRABLY. NOT 
ONLY WAS THE E R C S I O N  O F  F I N E  S O I L  REDUCED TO A M I N I M U M  B U T  THE F R I A B I L I T Y  OF THE VINEYARD S O I L  WAS ALSO CONSIDERABLY 
IMPROVED B Y  COMPOST TFEATMENT. ( A U T H )  

Qb=!l6=Ue88 SOME P R A C T I C A L  RESULTS W I T H  REFUSE COMPOST I N  VEGETABLE GARDENING ( C C M P D S T ( U T I L 1 Z A T I O N )  
MEYER, J. He 

SCHWEIZ GARTEN-BLATT 799 P. 46 ( 1 9 5 8 ) .  I N  1 9 5 6  THE AUTHOR R A I S E D  TOMATOES, PUMPKINS, AND CUCUMBERS OUTDOORS 
D I R E C T L Y  I N  A REFUSE COMPOST P I L E  30-40 CM H I G H  WITHOUT ANY S O I L .  TOMATO GROWTH WAS S A T I S F A C T O R Y ,  BUT PUMPKINS,  AND 
E S P E C I A L L Y  CUCUMBERS, SHOWED THE FOLLOWING I N I T I A L  I N J U R I E S  - PLANTS BECAME YELLOWISH,  FORMED ONLY SHORT INTERNODES AND 
VERY S M A L L  LEAVES, AND k I L T E D  S L I G H T L Y  DURING HOT AFTERNOONS BUT WITHOUT BURNED L E A F  EDGES. AFTER HEAVY R A I N S ,  T H E  
P L A N T S  A G A I N  BECAME GREEN AND SHOWED SOMEWHAT BETTER GROWTH. F R U I T  SET ON NORMALLY B U T  SOON DROPPED OFF. THESE 
N E G A T I V E  PHENOMENA D I S A P P E A R E D  I N  T I M E .  APPARENTLY T H E  DEGREE OF DECOMPOSITION ( R I P E N E S S  ) OF THE COMPOST WAS 
I N S U F F I C I E N T .  RHUBARB WAS P A R T I C U L A R L Y  S U I T E D  TO COMPOST TREATMENT, D E V E L O P I N G  OUTSTANDING HARVESTS EVEN WHEN P L A N T E D  
I N  IMMATURE COMPOST. T H E  AUTHOR RECOMMENDS SIMULTANEOUS A P P L I C A T I O N  OF A COMPLETE A C I D I F Y I N G  CCMMERCIAL F E R T I L I Z E R  TO 
GUARD A G A I N S T  ANY N I T R O G E N  R O B B I N G  B Y  IMMATURE COMPOST AND THE DANGER OF OVER A L K A L I Z I N G  W I T H  P L A I N  COMPOST. ( A U T H )  

Q6A&dUE?4 MUSFROOMS T MTCROBESt AN0 M A L N U T R I T I O N  ( COMPOSTING U T I L I Z A T I O N - W A S T E  1 

NEW SCIENTIST 44, P. 4 5 c - 4 5 2  (NOVEMBER 27, 1 9 6 9 ) .  MASS C U L T I V A T I O N  OF MUSHROOMS, A NEGLECTED SOURCE O F  H I G H  
Q U A L I T Y  P R O T E I N ,  COULD H E L P  T O  SOLVE PROBLEMS OF M A L N U T R I T I O N  I N  T H E  D E V E L O P I N G  COUNTRIES.  RECENT RESEARCH HAS 
H I G H L I G H T E D  THE IMPORTANCE OF B A C T E R I A  I N  T R I G G E R I N G  T H E  F O R M A T I O N  OF MUSHROOMS. ALSO, A F R E E L Y  A V A I L A B L E  SUPPLY OF 
SUBSTRATES WOULD BE NECESSARY. L I G N I N ,  CELLULOSE, AND H E M I - C E L L U L O S E  ARE THE MA1 N N U T R I E N T S  R E Q U I R E C  FCR GROWTH - THESE 
ARE THE M A I N  COMPONENTS OF MANY I N D U S T R I A L ,  URBAN, AND AGRICULTURAL S O L I D  WASTES. 

HAYES, A .  
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mSkQQ3.39 A N A L Y S I S  AND E V A L U A T I O N  OF THE Q U A L I T Y  OF REFUSE COMPCST ( COMPOST(PROPERT1ES 1 A N A L Y S I S  S A M P L I N G  T E S T I N G  
1 
DE GROCTET R. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U. S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

FOLLOWING CATEGORIES-  SAMPLING,  CHEMICAL A N A L Y S I S ,  P H Y S I C A L  A N A L Y S I S ,  M I C R O B I O L O G I C A L  A N A L Y S I S ,  PHOTOPHYSIOLOGICAL 
TESTS,  AND I N T E R P R E T A T I O N  OF T H E  RESULTS.  EACH I T E M  I S  D E S C R I B E D  I N  D E T A I L .  ( U C )  

I P G R  I N F O R M A T I O N  B U L L  3 1  (OCTOBER 1 9 5 7 ) .  A N A L Y S I S  AND E V A L U A T I O N  O F  REFUSE COMPOST I S  BROKEN DOWN I N T O  THE 

p6-AkQQ941 THE D E T E R M I N A T I O N  OF DOMESTIC C O A L  I N  REFUSE COMPOST 
GERRETSEN, F a  C. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  BULL 5 9  (AUGUST 1 9 5 8 ) .  THE CONTENT OF MORE OR L E S S  BURNED HOUSEHOLD COAL I N  REFUSE COMPOST V A R I E S  
FROM ABOUT 6 PERCENT TO 30  PERCENT, CEPENDING UPON THE T I M E  O F  T H E  YEAR I N  WHICH THE RAW M A T E R I A L  WAS COLLECTED. SUCH 
COAL R E S I D U E S  SHOULD h O T  B E  I N C L U D E D  W I T H  ORGANIC SUBSTANCES USEFUL TO AGRICULTURE.  TWO METHODS ARE G I V E N  FOR 
D E T E R M I N I N G  T H E  COAL CONTENT - I N  THE F I R S T  METHOD THE DECOMPOSABLE ORGANIC SUBSTANCES ( P R O T E I N ,  HUMUS, L I G N I N ,  
H E M I C E L L U L O S E )  AGE SEPAPATED BY B O I L I N G  THE COMPOST I N  D I L U T E  S U L F U R I C  A C I D  AND HYDROGEN PEROXIDE.  THE RESIDUE I S  
EXTRACTED W I T H  D I L U T E  SODIUM HYDROXIDE OR AMMONIUM HYDROXIDE. T H E  R E M A I N I N G  C E L L U L O S E  I S  D I S S O L V E D  I N  SCHWEITZER'S 
REAGENT (AMMONIACAL S O L U T I C N  O F  C U P R I C  H Y D R O X I D E ) .  DOMESTIC COAL AND ASHES ARE L E F T  AS RESIDUE.  T H E  CAReON CONTENT OF 
T H I S  R E S I D U E  I S  D E T E R M I N E D  BY COMBUSTION. I N  THE SECOND METHOD, T H E  DECOMPOSABLE ORGANIC SUBSTANCES ARE SEPARATED W I T H  
T H E  U S E  O F  THE SCHARPER-KUERSCHNER REAGENT ( A  M I X T U R E  OF T R I C H L O R A C E T I C  A C I D ,  A C E T I C  A C I D ,  AND N I T R I C  A C I D ) .  PROTEIN,  
L I G N I N ,  HUMUS, AND MOST OF T H E  HEMICELLULOSES D I S S O L V E  I N  T H I S  REAGENT OR B Y  H Y D R O L Y S I S  W I T H  D I L U T E D  S U L F U R I C  A C I D .  
T H E  R E S I D U E S  A P E  ASH AND COAL. ( U C )  

p61pZ=Wm S I C F L E  CONTROL TEST WHICH CAN BE MAOE B Y  COMPOST P L A N T  O P E R A T I O N S  
I N T E R N A T I O N A L  PESEAPCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
I R G R  I N F O R M A T I O N  B U L L  Q T  (SEPTEMBER 1960) THE A R T I C L E  L I S T S  SEVERAL CONTROL TESTS. AMONG THEM ARE- 1. 
D E T E R M I N A T I O N  OF HARD F A R T I C L E S  - T H E  REFUSE I S  PUT THROUGH A S I E V E  H A V I N G  ROUND HOLES AND MESH S I Z E  OF 6.8 MM. THE 
MAXIMUM PERCENT OF P A R T I C L E S  LARGER THAN 6.8 MM WHICH MAY B E  PRESENT I N  COMPOST D E S T I N E D  FOR GARDENING USE I S  GLASS - 
0.05 PERCENT, CERAMICS - 0.10 PERCENT, COAL AND S L A G  - 0 . 3 0  PERCENT, AND I 9 0 N  - C.05 PERCENT. 2 .  D E T E R M I N A T I O N  OF 
MOISTURE CONTENT - THE M A T E R I A L  I S  D R I E D  A T  105 DEGREES C. S P E C I A L  A T T E N T I O N  SHOULD B E  G I V E N  TO T H E  METHOD OF 
S A M P L I N G .  

p6=QZ=QQ31Q THE S I G h ' I F I C A N C E  AND METtODS OF E V A L U A T I O N  OF THE M A T U R I T Y  O F  REFUSE AND REFUSE-SLUDGE CCMFCSTS 
KELLER,  P. 

I N T E R N A T I O N A L  RESEARCH GRCUP ON REFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATIGN,  AND WELFARE, 
I RGR I N F O R M A T I O N  B U L L  l C  9 ( DECEMBER 1960 1 COMPOST I S  CONSIDERED TO BE MATURE WHEN THE A V A I L A B L E  CARBON HAS BEEN 
LARGELY CONSUMED AND T H E  D E C O M P O S I T I O N  PROCEEDS ONLY VERY SLOWLY. BETTER R E S U L T S  ARE O B T A I N E D  I N  AGRICULTURAL 
A P P L I C A T I O N S  W I T H  THE USE OF MATURE COMPOST RATHER THAN W I T H  IMMATURE COMPOSTS OR RAW WASTES. THE U L T I M A T E  A I M  OF 
COMPOST A P P L I C A T I O N ,  V I Z . 9  TO I N C R E A S E  THE HUMUS CONTENT OF S O I L ,  CAN BE A T T A I N E D  ONLY W I T H  T H E  USE OF MATURE 

M A T E R I A L ,  I .E.7 EARTHY ODOR, DARK COLOR, F L U F F Y  STRUCTURE, LOW S P E C I F I C  GRAVITY.  CONCLUSIONS DEPENDENT SOLELY ON THESE 
C R I T E R I A  CAN B E  Q U I T E  ERRONEOUS. COMPOST MAY BE JUDGED TO BE MATURE I F  AFTER T U R N I N G  AND M O I S T E N I N G ,  I T  NO LONGER 
SPONTANEOUSLY HEATS UP. T H I S  M E T t O O  I S  S I M P L E ,  P R A C T I C A L  FOR COMPOST P L A N T S ,  AND I S  R E L I A B L E .  DEGREE OF M A T U R I T Y  MAY 
BE BASED ON C H E M I C A L  A N A L Y S I S .  THE USE OF THE C T O  N R A T I O  HAS I T S  L I M I T A T I O N S  I N  OPERATIONS I N V O L V I N G  URBAN WASTES, 

COMPOSTS. T H E  DEGRFE OF M A T U R I T Y  CAN B E  DETERMINED BY R E L Y I N G  ON THE P H Y S I C A L  C H A R A C T E R I S T I C S  OF T H E  COMPOSTING 

BUT I T  CAN BE USED TC E V A L U A T E  COMPOSTING OF HOMOGENEOUS M A T E R I A L S .  R E L Y I N G  UPON N I T R I T E  AND N I T R A T E  TESTS CAN L E A D  TO 
U N R E L I A B L E  CONCLUSIChS.  CELLULOSE CONTENT I S  A GOOD I N D E X  AND I S  THE B E S T  S U I T E D  OF THE C H E M I C A L  TESTS.  HUMUS 
C H E M I S T R Y  I S  N O T  S U F F I C I E N T L Y  ADVANCED TO P E R M I T  I T S  USE I N  THE D E T E R M I N A T I O N  OF DEGR.EE O F  M A T U R I T Y  OF COMPOST. 
B I O L O G I C P L  TESTS B A S E 0  UPON T H E  PRESENCE O F  EARTHWORMS MAY BE VERY M I S L E A D I N G .  MICROORGANISM COUNTS, CARBON D I O X I D E  
PRODUCTION,  AND OXYGEN CONSUMPTICN MAY G I V E  COMPREHENSIVE I N D I C A T I O N S  - THE L A T T E R  TWO B E I N G  OF GREATEST IMPORTANCE. 
P L A N T  GROWTH T E S T S  ARE S U B J E C T  TO A P P R E C I A B L E  ERRORS, AND SHOULD BE USED ONLY I N  CONJUNCTION W I T H  OTHER TECHNIQUES.  
( U C )  

Pb=Q3=9Q318 D E T E R M I h A T I @ N  OF M A T U R I T Y  OF COMPOST 
HOPSTMANN, 0 .  

I N T E R N A T I O N A L  PESEAFCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

THE E X T E R N A L  C H A P A C T E R I S T I C S  OF T H E  COMPOST (COLOR, ODOR, AND STRUCTURE) T THE D E C O M P O S I T I O N  STATUS,  P H Y S I C A L  A N A L Y S I S ,  
C H E M I C A L  A N A L Y S I S ,  B I O L O G I C A L  A N A L Y S I S ,  AND CROP TESTS.  FACTORS OF IMPORTANCE I N  THE C H E M I C A L  A N A L Y S I S  ARE WEIGHT, 
VOLUME, PORE VOLUME, AND P A R T I C L E  S I Z E .  I N  THE P H Y S I C A L  A N A L Y S I S  THEY ARE C T O  N R A T I O ,  N I T R O G E N  F R A C T I C N S ,  C E L L U L O S E  
CONTENT, R E A D I L Y  DECOMPOSABLE ORGANIC SUBSTANCES, AND HUMUS M A T E R I A L S .  I N  THE B I O L O G I C A L  A N A L Y S I S  THEY ARE R A T I O  OF 
CONSUMPTION O F  OXYGEN TO T H E  PROCUCTICN OF CARBON D I O X I D E ,  S E L F - H E A T I N G  C A P A C I T Y  T NUMBER O F  T H E R M O P h Y L L I C  AND 
M E S O P H Y L L I C  B A C T E R I A ,  S H I F T I N G  O F  PH, I N H I B I T O R Y  A C T I O N  ON AZOTOBACTER, AND COUNT OF MICROORGANISMS 

I R G R  I N F O R M A T I O N  B U L L  13, (DECEMBER 1 9 6 1 ) .  D E T E R M I N A T I O N S  OF THE DEGREE OF M A T U R I T Y  OF A COMPOST MAY BE BASED ON 

fib=QZrM819 METHODS FOR THE E V A L U A T I O N  OF COMPOSTS ( A N A L Y S I S ( C O M P 0 S T )  1 

COMPOST S C I E N C E  L ( 1 ) ,  P. 2 0 - 2 5  ( S P R I N G  1963). A S O I L  S C I E N T I S T  PRESENTS H I S  OBSERVATIONS ON T H E  k E E D  FOR 

SHOULD B E  U T I L I Z E D  @Y COMPOSTING. USE OF COMPOST M A T E R I A L  H A S  TO BE ASSESSED FOR I T S  D I R E C T  ANC I N C I R E C T  EFFECT ON 

LENkARDv G. 

S T A V D A R D I Z I N G  COhPOZT A N A L Y S I  S. THERE HAS B E E N  MUCH CONTROVERSY OVER T H E  Q U E S T I O N  OF WHETHER ORGANIC, DOMESTIC WASTES 

CROP PRODUCTION,  S O I L  F E R T I L I T Y  T AND PRESERVATION.  T H E  DEVELOPMENT OF S U I T A B L E  PHYSICAL,  C H E M I C A L ,  AND B I O C H E M I C A L  
METHODS I S  A P R E R E Q U I S I T E  FOR E V A L U A T I O N .  THE BASE EXCHANGE C A P A C I T Y  7 H U M I C - A C I D  DETERMINATION,  A N I O N I C - A B S O R P T I O N  
C A P A C I T Y  9 EXTRACT I O N  METHODS, DEhYDROGENASE A C T I V I T Y  METHOD , S T A N D A R D I Z A T I O N  FOR THE D E T E R M I N A T I O N  OF B I G C H E M I C A L  
A C T I V I T I E S ,  AND S T A h D P R D I Z A T I O N  CF T H E  DEHYDROGENASE METHOD FOR T H E  D E T E R M I N A T I O N  OF M I N E R A L  N U T R I E N T  D E F I C I E N C I E S  I N  

PERFORMANCE OF T H E  TESTS DISCUSSED.  ( E I I  
COMPOST M I X T U R E S  ARE DISCUSSED.  THE AUTHOR HOPES THAT A BETTER UNDERSTANDING OF T H E  VALUE OF COMPOSTS W I L L  RESULT FROM 

Q6-07-Q1511 A V A I L A B I L I T Y  OF N I T R O G E N  I N  COMPOSTS PREPARED FROM WASTE M A T E R I A L S  ( F E R T I L I Z E R - V A L U E  1 
BOULD, C. 

E M P I R E  J E X P T L  AGR 16, P. 103-110 ( 1 6 4 8 ) .  FOUR METHODS O F  E S T I M A T I N G  A V A I L A B L E  N ARE DESCRIBED,  AND RESULTS G I V E N  

MANURE AND I N O R G A N I C  F, I N  VARIOUS FORMS ON T H E  GROWTH, Y I E L D ,  AND N STATUS OF 2 D I F F E R E N T  CROPS ARE G I V E h .  RESULTS OF 
AN E X P E R I M E N T  TO T E S T  THE E F F E C T  ON THE GROWTH AND RECOVERY OF N T  O F  D E C O M P O S I T I O N  OF STRAW-SLUDGE M I X T U R E S  O U T S I D E  AND 
W I T H I N  T H E  S O I L  ARE DESCRIBED.  ( C A I  

QMI=p1913 PROBLEMS I N  A N A L Y S I S  OF REFUSE, COMPOST, AND SEWAGE SLUDGE ( A N A L Y S I S ( C O M P 0 S T )  S A M P L I N G  

I N T E R N A T I O N A L  RESEARCH GRCUP CN REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 

D E S C R I B E S  FROBLEMS I N  S A M P L I N G  T t E  M A T E R I A L S .  HE D I S C U S S E S  THE NEED FOR THE USE OF VERY ACCURATE METHCDS OF A N A L Y S I S ,  
BUT P O I N T S  OUT THAT T H I S  I S  E X P E N S I V E  AND T I M E  CONSUMING, AND THAT THERE IS A P L A C E  FOR R A P I D ,  L E S S  ACCURATE METHODS 
FOR PROCESS O P E R A T I N G  CONTROL. HE ALSO D E F I N E S  THE NEED FOR STANDARD SAMPLING METHODS AND A N A L Y T I C A L  METHODS. 

FOR SOME R E P R E S E N T A T I V E  REFUSE AND STRAW COMPOSTS. RESULTS OF 2 F I E L D  E X P E R I M E N T S  I N D I C A T I N G  T H E  EFFECT OF ORGANIC 

ROLLE, G. 

I R G R  I N F O R M A T I O N  BULL 209 (MAY 1 9 6 4 ) .  THE AUTHOR D I S C U S S E S  T H E  PROBLEMS I N  A N A L Y S I S  OF REFUSE AND COMPOST AND 



108 

06 08 PROPERTIES OF C O M P O S T  

/- - 

I 

Q4=!2&rM33fi WHAT I S  A GOOD REFUSE COMPOST ( COMPOSTING COMPOST(PROPERT1ES)  
WESTSTRATE, W. A. G. 

I N T E R N A T I O N A L  RESEAFCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 

D U R I N G  T H E  F I R S T  TWO YEARS, M A I N T A I N  THE S O I L  I N  A GOOD C O N D I T I O N ,  AND I N C R E A S E  THE F E R T I L I T Y  O F  T H E  S O I L  OVER A LONG 
PERIOD.  THE B E N E F I C I A L  F F F E C T  DEPENDS UPON T H E  NATURE O F  THE S O I L ,  OF T H E  C L I M A T E ,  AND OF THE METHODS OF C U L T I V A T I O N .  

I E G R  I N F O R M A T I O N  B U L L  1, (NOVEMBER 1 9 5 6 )  A GOOD COMPOST SHOULD D I R E C T L Y  I N C R E A S E  THE P R O D U C T I V I T Y  OF THE S O I L  

T H E  COMPOST SHOULD B E  F R E E  OF I M P U R I T I E S .  W H I L E  THE I M P U R I T I E S  DQ NOT HAVE A D I R E C T  I N F L U E N C E  ON T H E  COMPOST A S  A 
F E R T I L I Z E R ,  THEY DO MAKE T H E  PRODUCT L E S S  A T T R A C T I V E  AND SOMETIMES UNUSABLE. A T O N  OF COMPOST I N T E N C E D  FOR 
H O F T I C U L T U P A L  USE SHOULD NCT C O N T A I N  MORE THAN 0.5 KG OF GLASS FRAGMENTS, NOT MORE THAN 0 .5  KG OF C E R A M I C  ( P O T T E R Y )  
FRAGMENTS, AND NOT MORE THAN E K G  OF COAL AND SLAG, AND NO IRON.  I F  USED FOR AGRICULTURE COMPOST, THE AMOUNTS OF T H E S E  
M A T E R I A L S  CAN BE 1C T I M E S  AS H I G k  WITHOUT R E N D E R I N G  THE PRODUCT UNUSABLE. ( U C )  

Q6=48=M33k THE E V A L U A T I O N  OF THE ORGANIC MATTER I N  HUMUS F E R T I L I Z E R S  

IRGP I N F O R M A T I O N  B U L L  1, (NOVEMBER 1 9 5 6 ) .  A COMMERCIAL HUMUS F E R T I L I Z E R  SHOULD BE REQUIRED TO HAVE A T  L E A S T  2 5  
PERCENT A C T I V E  OGGANIC SUBSTANCE. ( A C T I V E  ORGANIC SUBSTANCE I S  T H E  D I F F E R E N C E  BETWEEN T H E  T O T A L  ORGANIC SUBSTANCE AND 

V O L A T I L I Z E  D U R I N G  CCMBUSTION SHOULD BE E L I M I N A T E D  F I R S T .  THE CONCENTRATION OF PURE ORGANIC SUBSTANCE I S  D E F I N E D  A S  THE 
D I F F E R E N C E  BETWEEN THE T O T A L  LOSS FROM COMBUSTION AND THE C A L C U L A T E D  AMOUNT OF SALTS. A D E T A I L E C  D E S C R I P T I O N  I S  
G I V E N  OF A METHOD FCR T H E  D E T E R M I N A T I O N  OF T H E  PERCENTAGE O F  I N A C T I V E  M A T E R I A L .  ( U C )  

I N T E R N A T I O N A L  RESEAFCH GROUP ON RFFUSE DISPOSAL,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE. 

THE I N A C T I V E  SUBSTANCE, 1.E.r T H E  HUMUS CARBON.) T O T A L  ORGANIC SUBSTANCE I S  BASED ON LOSS ON CGMBUSTICN.  S A L T S  WHICH 

0 6 - 0 8 - 0 C 8 2 8  NITROGEIU REQUIREMFNT OF SOME M U N I C I P A L  COMPOSTS ( COMPOSTING 

COMPOST S C I E N C E  6 ( 2 ) ,  P. 2 6 - 3 2  (SUMMER 1 9 6 5 ) .  A D D I N G  N I T R O G E N  TO M U N I C I P A L  REFUSE COMPOSTS D I D  NOT SPEED UP 

S T A T I O N  I S  DISCUSSEG.  THREE COMFOST M A T E R I A L S  WERE S T U D I E D  FROM TWO SEPARATE PLANTS,  ONE I N  SACRAMENTO, C A L I F O R N I A  AND 

T H E I R  EXTENT OF MATURITY.  ( U C I  

Q4=QB=QQB9Q R E L A T I O N S h I P  BETWEEN MOISTURE CONTENT AND A C T I V I T Y  OF F I N I S H E D  COMPOST ( COMPOSTING 

COMPOST S C I E N C E  2 ( 2 ) ,  P. 3 2 - 3 4  (SUMMER 1 9 6 1 ) .  TO MEASURE THE SMALL OXYGEN U P T A K E  R A T E S  OF F I N I S H E D  COMPOSTS W I T H  

ACCURATELY MEASURED I N  BOTH W E I G h T  AND VOLUME. S P E C I F I C  G R A V I T Y  WAS O B T A I N E D  B Y  MEASURING VOLUME D I S P L A C E M E N T  OF 1 GM 

F U L L E R ,  h'. H. + BESMA, S a  

D E C O M P O S I T I O N  PROCESS O h C E  I N I T I A L  B I O L O G I C A L  A C T I V I T Y  HAD SUBSIDED.  RESEARCH A T  ARIZONA A G R I C U L T U R A L  EXPERIMENT 

OTHER I N  PHOENIX, ARIZONA.  BOTH P L A N T S  USE DANO-TYPE COMPOST DIGESTER.  COMPOST M A T E R I A L S  WERE SELECTED ON B A S I S  O F  

SCHULZE, K. L.  

V A R I O U S  M O I S T U R E  CONTENTS, THE WARBURG TECHNIQUE WAS USED. THE SMALL AMOUNTS OF F I N E L Y  GROUND SAMPLES USED HAD TO BE 

I N  B E N Z Y L  ETHER, AND T H I S  VOLUME WAS D I R E C T L Y  RELATED T O  THE COMPOST M O I S T U R E  CONTENT. OXYGEN UPTAKE V A R I E D  FROM 'I NO 
MEASURABLE R A T E  I' AT 1 1 . 2  PERCENT MOISTURE TO A MAXIMUM OF 0 . 7 5 6  MG/G OF V O L A T I L E  MATTER/HR AT 60.4 PERCENT MOISTURE.  
THE RATE A T  1 4 . 6  PEPCERT WATER WAS VERY LOW--O.O15 MG/G/HR, T H A T  A T  70.1 PERCENT WATER WAS 0.712 MG/G/HR. THE R A T E S  
FOR " F I N I S H E D  I' COMPOST WERE FOUND TO BE ABOUT 1 / 7  OF THE MAXIMUM RATE DURING A C T I V E  COMPOSTING. MOISTURE CONTENTS OF 
COMPOST BELCW 2'2 PERCENT SHOULD P E R M I T  STORAGE OR S H I P M E N T  W I T H  L I T T L E  OR NO OXYGEN U T I L I Z A T I O N .  ( P H E A )  

Qb=Q&Q.l22Q P R A C T I C P L  E V A L U A T I O N  OF GARBAGE COMPOST AS A F E R T I L I Z E R  ( F E R T I L I Z E R - V A L U E  C O S T ( C O M P 0 S T I  
LUGC-LOPEZ, M. A. + LANDRAU, P a t  JR. 

J A G R I C  U N I V ,  PbERTO P I C 0 9  409 P. 110-117 ( 1 9 5 6 ) .  COMMERCIAL GARBAGE COMPOST C O N T A I N E D  3 6 . 4  PERCENT ORGANIC 
YATTER, 2 . 2 8  PERCENT N, 2 .87  PERCENT PHOSPHATE, AND 4.71 PERCENT WATER SOLUBLE POTASH, A P P R O X I M A T E L Y  THE SAME 
C O M P O S I T I O N  AS SUGAk F I L T E R - P R E S S  CAKE. I T  I S  UNECONOMIC TO USE GARBAGE COMPOST AS COMPARED W I T H  I N O R G A N I C  F E R T I L I Z E R S  
AND PRESS-CAKE. THE L A T T E R  COSTS NOTHING, ( C A I  

06 09 H E A L T H  ASPECTS 

Q6-09-Q99.56 COMPGSTIIUG FROM THE I - Y G I E N I C  V I E W P O I N T  ( PATHOGEN 1 

I N T E R N A T I O N A L  RESEARCh GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, 
KNOLL,  K. He 

I R G R  I N F O R M A T I O N  BULL 7, ( J U L Y  1 9 5 9 ) .  T H E  AUTHOR CONCLUDES THAT H Y G I E N I C  REQUIREMENTS ARE LARGELY F U L F I L L E D  BY T H E  
PEGULATED COMPCSTING OF REFUSE A k D  SLUDGE. THE- B I O L O G I C A L - S E L F - P U R I F I C A T I O N  PROCESSE-S. ARE C A R R I E D  GUT B Y  COMPOSTING. 
THEY E L I M I N A T E  T H E  I iAZAPDOUS C H A R A C T E R I S T I C S  O F  WASTES. I T  MAY B E  P O S S I B L E  TO MEET SIMULTANEOUSLY THE REQUIREMENTS OF 

TREATED. (UC 1 

C4dSrQQ391. H Y G I E N I C  C R I T E R I A  O F  T H E  E V A L U A T I O N  O F  REFUSE COMPOST 

THE H Y G I E N I S T S ,  T E C H N I C I A N S ,  AND FARMERS BY R E G U L A T I N G  T H E  TEMPERATURE AND M O I S T U R E  CONTENT OF THE WASTES TO BE 

PARRAKOVP E. 
I N T E R N A T I O N A L  RESEAGCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U . S .  DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 
I P G R  I N F O R M A T I O N  B U L L  1 6 ,  (DECEMBER 1 9 6 2 1 .  EMPHASIS I S  P L A C E D  ON THE C O L I  T I T E R .  THE D E S T R U C T I O N  OF COLIFORM 
B A C T E R I A  P E R M I T S  THE A S S U M P T I O N  THAT THE L E S S  R E S I S T A N T  PATHOGENIC B A C T E R I A  ARE ALSO DESTROYED. I N  A D D I T I O N  TO THE 
C O L I  T I T F R ,  A T I T R A T I C N  FOR C L O S T R I D I U M  PERFRINGENS,  FOR M E S O P H Y L L I C  B A C T E R I A ,  F O R  MOLD F U N G I ,  AND FOR ACTINOMYCETES 

TOTAL CONTENT OF N I T P O G E N  AND A CORRESPONDING C O L I  T I T E R  OF L E S S  THAN 0.01. ( U C I  
SHOULD B E  MADE. AN U N O B J E C T I C N A B L E  PRODUCTION SHOULD HAVE AN AMMONIA CONTENT L E S S  THAN 1 PERCENT TO 2 PERCENT OF THE 

Ph=Q&m448 T H E  I N F L U E N C E  OF VARIOUS COMPOSTING PROCESSES NON SPOREFORMING PATHOGENIC B A C T E R I A  ( PATHOGEh 1 
KNOLL,  K. H e  

I N T E R N P T I O N A L  RESEAFCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY L. S. DEPARTMENT OF HEATH, EDUCATICN,  AND WELFARE, 
I RG? I NFORMATI  GN B U L L  15 ( DECEMBER 1 9 6 3  THE REMOVAL O F  R E S I D E N T I A L  REFUSE I S  P R I M A R I L Y  A H Y G I E N I C  TASK AND 
O B L I G A T I O N .  THE T P A G I C  S I T U A T I O N  I N  ZERMATT ( T Y P H O I D  E P I D E M I C  I N  WINTER OF 1 9 6 2 - 6 3 )  HAS CONTRIBUTEG GREATLY TO THE 
FACT THAT T H I S  TASK I S  NOW T A K E N  S E R I O U S L Y  B Y  THOSE WHO, T I L L  NOW HAD L I T T L E  TO DO W I T H  THE MATTER. I T  MAY SEEM 
I R O N I C A L  THAT SUCH TPAGEDY, CAUSED BY I N S A N I T A R Y  REFUSE D I S P O S A L ,  OCCURRED I N  A COUNTRY WHICH HAS EARNED MUCH C R E D I T  I N  
REFUSE D I S P O S A L  AND HAS BEEN TO US I N  GERMANY, THE EXAMPLE OF REGULATED REFUSE H A N G L I N G  P R A C T I C E S .  WE DC NOT W I S H  TO 
GLOSS OVER T H E  ZERMATT S I T U A T I O N ,  BUT WE CANNOT C L A I M  T H A T  SUCH A N  E X T E N S I V E  E P I D E M I C  I S  I M P O S S I B L E  I N  GERMANY. T H E S E  
SHORT-CUTS I N  PEFUSE D I S P O S A L  MAY OCCUR ANYWHERE AT ANY T I M E  TODAY, EVEN WHERE REFUSE D I S P O S A L  I S  CONDUCTED WITH A 

WASTES FROM HUMAN HCUSEHOLDS R E S U L T F D  FROM T H I S  E P I D E M I C .  I T  MUST BE E M P H A S I Z E D  THAT I T  I S  NOT ONLY THE REFUSE THAT 
POSES A H Y G I E N I C  PRCBLEM. I F  SUCH WERE TRUE, THEN WE COULD SOLVE THE CASE BY S T E R I L I Z A T I O N  AND VOLUME REDUCTION B Y  
I N C I N E R A T I O N .  I-OWEVER, T H E  PROBLEM ALSO E X I S T S  W I T H  SEWAGE SLUDGE. I N  SEWAGE, AND CONSEQUENTLY SEWAGE SLUDGE, WE F I N D  
THOSE PATHOGENS h H I C H  CAN CAUSE A LARGE E P I D E M I C ,  AS CLEARLY SHOWN I N  ZERMATT. SLUDGE MUST THEREFORE B E  C L A S S E D  AS A 
MOST IMPORTANT FACTOR, AND WE MUST B E  CAREFUL I N  OUR D I S C U S S I O N  T O  SPEAK ONLY OF REFUSE E L I M I N A T I O N  OR U T I L I Z A T I O N .  

SFRIOUSNESS S U I T A B L E  TO A B A S I C  S A N I T A T I O N  PROGRAM. A C L E A R  CHALLENGE FOR THE D E C O N T A M I N A T I O N  AND C I S I N F E C T I O N  O F  

BUT REFUSE PROVIDES AN I D E A L  WAY FOR US TO SOLVE THE SLUDGE D E C O N T A M I N A T I O N  PROBLEM BY THE COMBINED COMPCSTING OF 
REFUSF AND SLUDGE. T H I S  METHOD NOT ONLY MEETS A L L  H Y G I E N I C  REQUIREMENTS, BUT ENABLES BROAD C O N S I D E R A T I O N  OF THE 
I N D I V I D U A L  I N T E R E S T S  O F  A L L  P A R T I C I P A N T S .  B Y  WHAT MANNER CAN THE PATHOGENIC B A C T E R I A ,  E N T E R I N G  I N  SLUDGE W I T H  T H E  
REFUSE AS RAW CCMPOSTING M A T E R I A L ,  BE RENDERED A V I R U L E N T ,  WEAKER, OR BE E L I M I N A T E D ;  AND WHEN ARE THE S A N I T A R Y  
REQUIREMENTS O F  A COMPOSTED PRODUCT F U L F I L L E D ,  I S  D I S C U S S E D  
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Q&=Qp-004+9 P L A K T  PATHOLOGY PROBLEMS I N  REFUSE COMPOSTING ( PATHOGEN( P L A N T )  1 
MARTIN,  P a  

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U. S. DEPARTMENT OF H E A L T H ,  EDUCATION,  AND WELFARE, 

V E G E T A B L E  AND POTATO WASTES FROM THE K I T C H E N ,  OR W I T H  GARDEN WASTES. I N  V I E W  OF A P O S S I B L E  SPREAD O F  SUCH GERMS BY 
REFUSE COMPOST, I T  I S  IMPORTANT TO STUDY T H E  I N F L U E N C E  OF COMPOSTING ON THESE B A C T E R I A  AND TO KNOW WHAT COMPOSTING 

I R G R  I NFORMATI  ON B U L L  19 , (DECEMBER 1963 1 .  D I S E A S E  ORGANISMS OF CULTURED P L A N T S  CAN ENTER THE RFFUSE W I T H  

PROCESSES ASSURE COMPLETE D E S T R U C T I O N  OF THE PATHOGENS. NOT ONLY I S  S U R V I V A L  D U R A T I O N  OF P L A N T  PATHOGENS OF 

A S K  I F  T H E  D I S E A S E  TENDENCY I N  T H E  CROP P L A N T S  I S  I N F L U E N C E D  BY THE A P P L I C A T I O N  OF REFUSE COMPOST. A S P E C I A L  DANGER I N  
THE USE O F  REFUSE COMPOST I S  FORMED B Y  THOSE D I S E A S E  GERMS W H I C H  COULD PERMANENTLY CONTAMINATE THE S O I L .  I N  REPEATED 

IMPORTANCE? BUT ALSO T H E  EXTENT THAT REFUSE COMPOST ACTS TO H I N D E R  OR TO HELP D I S E A S E  GERMS I N  T H E  S O I L .  ONE MUST ALSO 

P L A N T I N G S  OF A S U S C E P T I B L E  CROP, A HEAVY I N C R E A S E  OF THE P A R T I C U L A R  D I S E A S E  ORGANISM COULD OCCUR. CNE SPEAKS I N  T H I S  
C A S E ?  OF A SUCCESSIVE CROP D I S E A S E .  I N  R E L A T I O N  TO SUCH D I S E A S E S ?  S P E C I A L  A T T E N T I O N  MUST BE FOCUSED UPON A L L  
VEGETABLES AND POTCTOES BECAUSE SCRAPS FROM THESE P L A N T S  ARE FREQUENTLY F W N D  I N  REFUSE. THE MOST IMPORTANT D I S E A S E  
ORGANISMS ARE L I S T E D  AND T H E I R  P O S S I B L E  S I G Y I F I C A N C E  B R I E F L Y  DESCRIBED.  I F  E X P E R I M E N T A L  RESULTS ARE A V A I L A B L E ,  T H E Y  
ARE L I S T E D .  

pt-C19-CQ&5l EXPERIMENTS ON THE E F F E C T  OF V A R I O U S  A D D I T I V E S  ON WINDRCW COMPOSTING OF REFUSE AND SLUDGE ( PATHOGEN 1 

I N T E R N A T I O N A L  RESEPRCH GROUP ON REFUSE DISPCISAL, E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ?  EDUCATION,  AND WELFARE , 
F A R K A S D I ?  G. 

I R G R  I N F O R M A T I C h  B U L L  15, (DECEMBER 19631. T H E ' U S E  OF ADDITIVES DID NOT SHOW ANY HYGIENIC ADVANTAGES. T H E  
D E S T R U C T I O N  OF PATHCGENIC ORGANISMS OCCURRED I N  EQUAL T I M E  SPANS FOR TREATED AND UNTREATED P I L E S .  THE INCREASED COSTS 
AND LABOR (OF T H E I R  U S E )  WOULD NOT BE J U S T I F I E D .  T H I S  CONCLUSION DOES NOT I N C L U D E  T H E  P O S S I B L E  U S E  OF N U T R I E N T S  OR 

I N O C U L A T I O N  OF RAW COMPOST WITH F I N I S H E D  COMPOST AS HAS BEEN DONE SUCCESSFULLY I N  SEVERAL PLANTS.  

9ozEkcLlft52 REUUIREMEhTS OF V E T E R I N A R Y  h Y G I E N E  I N  T H E  REMOVAL OF URBAN REFUSE ( PATHOGEN P A T H O G E N ( A h 1 M A L )  PATHOGEN ) 

A D D I T I V E S  I N  T H E  COMPOSTING OF S P E C I A L I Z E D  COMMERCIAL AND I N D U S T R I A L  REFUSE T H A T  I S  LOW I N  MICROORGANISMS, OR T H E  

STRAUCH, D. 
I N T E R N A T I O N A L  RESEAFCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF H E A L T H ?  EDUCATION,  AND WELFARE, 

REFUSE.  SUCH REFUSE C O N T A I N S  GERMS PATHOGENIC TO MAN AND A N I M A L S  WHICH ARE NOT DESTROYED ThROUGH P k Y S I C A L  TREATMENT. 
WHEN COMPOST FRCM SUCH I N F E C T I O U S  M A T E R I A L S  I S  USED I N  AGRICULTURE AND FORESTRY, THERE E X I S T S  A DANGER O F  I N F E C T I O N  FOR 
A G R I C U L T U P A L  WORKERS AND W I L D L I F E .  OUR OWN EXPERIMENTS SHOWED THAT I T  I S  P O S S I B L E  TO DECONTAMINATE URBAN REFUSE BY 

FORESTRY. W I T H  T H E  I N C R E A S I N G  U S E  O F  SUCH PRODUCTS FROM URBAN REFUSE I N  A G R I C U L T U R E ?  I T  I S  J U S T I F I A B L E  AND NECESSARY 

I R G R  I N F O R M A T I O N  B U L L  20 (MAY 1 9 6 4 ) .  COMPOSTING WILL BE I N C R E A S I N G L Y  USED I N  THE FUTURE FOR PROCESSING URBAN 

COMPOSTING THROUGH ADHERENCE TO C E R T A I N  REQUIREMENTS SO THAT SUCH COMPOST MAY BE USED WITHOUT DANGER I N  AGRICULTURE AND 

FOR V E T E R I N A R Y  A U T H O F I T I E S  TO E X A M I N E  T H E  COMPOST PLANTS WHENEVER D I S E A S E  OUTBREAKS OF SUCH T Y P E  ARE SUSPECTED. I T  
WOULD ALSO BE A C V I S A B L E  FOR THE A U T H O R I T I E S  TO MAKE THE L I C E N S I N G  OF COMPOSTING PLANTS DEPENDENT ON AN E X A M I N A T I O N  OF 

A COMPOST. I T  IS FUFTHER SUGGESTED T H A T  S U I T A B L E  G U I D E L I N E S  BE E S T A B L I S H E D  FOR THE H Y G I E N I C  E X A M I N A T I O N  OF COMPOSTS BY 
THE COMPOSTING O P E R A T I O N  BY A V E T E R I N A R Y  H Y G I E N I S T ?  S I N C E  ONLY SUCH AN E X A M I N A T I O N  CAN D E T E R M I N E  THE H Y G I E N I C  SAFETY OF 

C O O R D I N A T I O N  O F  P U B L I C  H E A L T H  AND V E T E R I N A R Y  A U T H O R I T I E S .  

Q6-@9-M13 S A N I T A R Y  ASPECTS OF COMPOSTED SEWAGE SLUDGE AND SAWDUST ( COMPOSTING PATHOGEN SLUDGE( SEWAGE) 

SEWAGE I N D U S  WASTES 1 1 ( 5 ) ?  P. 557-564 (MAY 19591. THE EASE W I T H  WHICH MEMBERS OF THE SALMONELLA AND S H I G E L L A  
GENERA WERE I S O L A T E D  I S  P R E S U M P T I V E  EVIDENCE OF T H E  DANGERS I N V O L V E D  I N  THE P O S S I B L E  D I S S E M I N A T I O N  OF D I S E A S E  THROUGH 
T H E  U S E  OF COMPOSTED SEWAGE SLUDGE AS A HUMUS. I N  T H I S  STUDY, 61 S T R A I N S  OF THE GENUS S H I G E L L A  WERE I S O L A T E D  I N  A I R  
D R I E D  SLUDGE AND HAFDWOCD SAWDUST COMPOST. NO APPARENT E F F E C T S  O F  MOISTURE CONTENT, A M B I E N T  TEMPERATURE , T O T A L  PLATE 
COUNT, AND COLIFCRM D E N S I T Y  WERE O B T A I N A B L E  UNDER THE T I M E  L I M I T  IMPOSED. HOWEVER, T H E S E  P R E L I M I N A R Y  S T U D I E S  FORMED 

REEVES, J. 6 .  

THE B A S I S  FOR C C N T I K U I N G  MORE D E T A I L E D  WORK TO DETERMINE I F  A P R A C T I C A L  AND ECONOMICAL METHCD OF CONTROL CAN BE 
0 B TA I NED 

Qh%9=001&I PATI-OGEP! S U R V I V A L  I N  COMPOSTING M U N I C I P A L  WASTES 

J WATER P O L L U T I O N  CONT F E D  2 4 ( ? ) ,  P. 80-9C ( J A N U A R Y  1 9 6 2 ) .  A REVIEW OF THE L I T E R A T U R E  ON PATHOGEN S U R V I V A L  I N  THE 
W I L E Y t  J. S. 

COMPOSTING OF VARIOUS M U N I C I P A L  WASTES. ( A U T H )  

!?6-09-01l&Q P U B L I C  h E A L T H  A h 0  REFUSE D I S P O S A L  ( PATPOGEN COMPOSTING 1 

COMPOST S C I E N C E  2 ( 1 ) 9  P. 35-40 ( S P R I N G  1 9 6 1 ) .  A EUROPEAN S C I E N T I S T  PRESENTS H I S  F I N D I N G S  ON RESEARCH I N T O  THE 
K N O L L ?  K. H. 

E F F E C T  OF COMPOSTING E N  PATHOGENS COMMONLY OCCURING I N  REFUSE AND SEWAGE SLUDGE. ( P H E A )  

Qfr=QP=&U&Q H Y G I E N I C  ASSESSMENT OF WASTE D E C O N T A M I N A T I O N  A T  A 6 1 0 - E N E R G E T I C  S T A T I O N  ( H E A L T H  PATHOGEN ) 

HYG AND S A N I T ,  MESCOW? 2 8 ( 8 ) ,  P. 19-23 ( 1 9 6 3 ) .  THE AUTHORS ASSESS T H E  H Y G I E N I C  ASPECTS O F  A METHOD OF T R E A T I N G  

F E F T I L I Z E R  B Y  MEANS OF METHANE FERMENTATION. RESULTS OF B A C T E R I O L O G I C A L  AND H E L M I N T H O L O G I C A L  ANALYSES SHOW THAT THERE 
IS A D E F I N I T E  CECREASE I N  THE NUMBER OF V I A B L E  H E L M I N T H  EGGS AND AN I N C R E A S E  I N  C O L I F O R M  NUMBERS DURING METHANE 

PRODUCE A COMPLETELY DECONTAMINATED F E R T I L I Z E R ,  T H E  AUTHORS SUGGEST THAT A S E R I E S  OF A P P R O P R I A T E  S A N I T A R Y  MEASURES BE 
C A R R I E D  OUT. (WPA)  

KHMALADZE, A. G. + C H I L I N G A R O V A ?  S. V a t  + GABELAYA, M. 1. + K A N D E L A K I ?  N. V. 

OPGANIC WASTES, S U C h  AS FARM WASTES AND REFUSE ( L I T T E R  STRAW, V A R I O U S  VEGETABLE R E S I D U E S ,  AND MANURE), T O  PRODUCE A 

F E R M E N T A T I O N  I N  THE O P T I C U M  V E S O P H Y L L I C  TEMPERATURE RANGE O F  32-34 DEGREES C. HOWEVER? S I N C E  T H I S  METHOD DOES NOT 

Qb=P9=Q1313 COMPOSTIRG AND T H E  S U R V I V A L  OF TY PHOIDI PARATYPHOID,  E N T E R I T I S  AND DYSENTERY B A C T E R I A  ( PATHOGEN 
BAETGEN, D e  

D I E  KOVPOSIERUhG UND DAS ABSTERBEN PATHOGENER B A K T E R I E N  D&R TPE-UND RUHRGRUPPE STAEDTEHYGIENE 1 2 ( 5 )  , P. 81-85 (MAY 

FROBLEMS OF R U e B I S H  AND REFUSE D I S P O S A L  AND OF SOME OF THE METHODS k H I C H  HAVE B E E N  D E V I S E D  FOR T H I S  PURPCSE. T H E  
E X P E R I M E N T S  CCNSISTED I h  T H E  STUDY OF T H E  S U R V I V A L  OF C U L T I V A T E D  T Y P H O I D ?  P A R A T Y P H O I D  6 ,  E N T E R I T I S  ( T P E )  9 AND DYSENTERY 

WAS FOUND THAT I N  CCMPOSTED R U B B I S H  C O N T A I N I N G  25 PERCENT OR MORE OF K I T C H E N  REFUSE, T H E  ADDED B A C T E R I A  L I E D  OUT I N  1-3 
DAYS I F  THE TEMPERATUPE H A D  P I S E h  TO ABOVE 6C DEGRFES C. THE COMPOSTING PROCESS I S ,  HOWEVER, ADVERSELY AFFECTED BY LOW 
ATMOSPHERIC TEMPERATURE, BY LONG P E R I O D S  OF R A I N F A L L ,  AND BY MUCH ASH I N  T H E  COMPOST HEAP. AT THE LOWER TEMPERATURES 
I N  U N S A T I S F A C T C K Y  CCMPOSTING, B A C T E R I A  MAY S U R V I V E  FOR A MUCH LONGER P E R I O D  THAN A FEW DAYS. HENCE I T  I S  CONSIDERED 

15'62). B U L L  OF H Y G I F N E  37, P. 927 (SEPTEMBER 1962) .  THE REPORT I S  INTRODUCED BY SOME ACCOUNT O F  THE MODERN 

ORGANISMS I N  COMPOSTS C!F D I F F E R E N T  T Y P E S  UNDER V A R Y I N G  C O N D I T I O N S .  T H E  DATA O B T A I N E D  ARE SET OUT I N  A FEW TABLES.  I T  

THAT F E P M E N T A T I O N  I N  A COMPOST SHOULD C O N T I N U E  FOR A P E P I O D  OF 1 TO 3 MONTHS ACCORDING TO THE SEASON TO ENSURE THE 
D E S T R U C T I O N  OF A L L  PATHOGENIC ORGANISMS ( P H E A I  

C ~ Z Q ~ = S U ~ ~  COMPOSTIhG CCNTROLS F L I E S  f VECTORS PEST AGRICULTUFAL WASTE 

P A C I F I C  POULTRYMAN? (FEGRUARY 1 9 6 3 ) .  T H E  PPOHOROFF RANCH AT SAN MARCOS, C A L I F O R N I A ?  I S  ONE OF C A L I F O R N I A ' S  LARGEST 
EGG PRODUCING U N I T S .  I T  HAS BEEN S I T U A T E D  I N  ONE L O C A T I O N  FOR SOME YEARS. THE OPERATION HAS NO F L Y  PROBLEM DUE TO A 
PROGRAM OF COMPOSTIhG T H E  DROPPINGS. FROM 70 PERCENT TO 75 PERCENT OF THE COMPOSTING T A K E S  PLACE BENEATH T H E  CAGES. 
THE PROCESS BEGUN UFJCER THE CAGES I S  COMPLETED W I T H I N  FOUR TO F I V E  WEEKS AFTER T H E  MANURE IS REMOVED AND STACKED 

HARTMAN, R. C. 

O U T S I D E  T H E  B I R D  S H E L T € F S .  REMOVAL OF THE MANURE FROM THE EGG ROOMS I S  A T W I C E  A YEAR TASK. AT T H E S E  T I M E S  T H E  MANURE 
I S  CARTED TO A SELECTED AREA AND THERE I S  STACKED I N T O  A MOUND 3 TO 4 F E E T  H I G H .  NOT A L L  OF THE MANURE I S  REMOVED FROM 
T H E  SHELTERS, HOWEVER. THE LOWERMOST S I X - I N C H  L A Y E R  OF MANURE I S  L E F T  I N  T H E  SHELTER. I T  I S  LOOSENED AND L E V E L E D  TO 
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FORM A PAD ABOUT S I X  I N C H E S  H I G H .  L E A V I N G  T H I S  LAYER I S  C d N S I O E R E D  TO B E  THE MORE I M P O R T A N T  ASPECT OF THE PROGRAM. 

S U F F I C I E N T L Y  BROKEN UP T O  P E R M I T  AEROBIC C O N D I T I O N S .  THE DROPPINGS ARE DUMPED I N  AN AREA T O  FORM A MOUND ABOUT 3 TO 4 
THE COMPOSTED MANURE PAD I S  F A I R L Y  DRY, AND THEREFORE CAN ABSORB EXCESS M O I S T U R E  FROM THE DROPPINGS.  THE PAD I S  

F E E T  H I G H .  PRCHOROFF E S T I M A T E S  THAT I F  HE FOLLOWED A WEEKLY C L E A N S I N G  PROGRAM, H I S  COSTS WOULD BE FROM $60,000 TO 
570,000 A YEAR. AS A R E S U L T  OF COMPOSTING, H E  HAS AN EASY-TO-HANDLE ORGANIC F E R T I L I Z E R ,  THE S A L E  O F  WHICH RETURNS 
ENOUGH MONEY TO COVER H I S  COSTS, OVERHEAD, AND MAINTENANCE OF EQUIPMENT TO HANDLE THE MANURE. ( U C )  

QhrQ9=p1aQ S U R V I V A L  OF B A C T E R I A  OF THE T P E  ( T Y P H O I D - P A R A T Y P H O I D )  AND DYSENTERY GROUPS I N  COMPOSTED C I T Y  AND A B A T T O I R  
REFUSE ( PATHOGEN 1 
BAETGEN, 0. 

ARCH HYG, B E R L I N ,  146, P. 2 9 2 - 3 2 0  ( 1 3 6 2 ) .  B U L L  HYG, LONDON, 3 8 ,  P. 11 (1963) .  THE R E S U L T S  ARE G I V E N  OF E X P E R I M E N T S  
ON T H E  E F F E C T  OF V A R I O U S  FACTORS ON THE D I S T R I B U T I O N  OF PATHOGENIC B A C T E R I A  I N  COMPOSTS. I T  WAS FOUND THAT B A C T E R I A  O F  
THE T Y P H O I D - P A R A T Y P H O I D  GROUP ARE MOSTLY K I L L E D  I N  1-3 DAYS I F  THE TEMPERATURE I N  THE COMPOST I S  OVER 6 0  DEGREES C, AND 
THE COMPOST CAN B E  CONSIDERED H Y G I E N I C A L L Y  S A F E  AFTER 2-3 MONTHS. T H E  COMPOSTING PROCESS I S  RETARDED B Y  LOW A I R  
TEMPERATURES D U R I N G  WINTER AND SPRING,  TOO MUCH OR TOO L I T T L E  MOISTURE,  TOO MUCH ASH I N  T H E  GARBAGE, OR TOO L I T T L E  
ORGANIC MATTER. (WPA) 

Qb-O+Ql$I& THE REQUIREMENTS OF HYGIENE I N  T H E  D I S P O S A L  OF TOWN WASTES ( PATHOGEN COMPOSTING ODOR I N S E C T  VECTOR ) 

STAEDTEHYGIENE 12, P. 5 5 - 0 9  ( 1 9 6 1 ) .  T H E  AUTHOR D I S C U S S E S  T H E  H Y G I E N I C  PROBLEMS OF D I S P O S A L  OF THE VARIOUS K I N D S  CF 
K N C L L t  K. He 

TOWN WASTE M A T E R I A L S  AND CONCLUDES THAT THE M A I N  PROBLEM I S  THE D I S P O S A L  OF S O L I 0  WASTES, E S P E C I A L L Y  REFUSE AND S E T T L E D  
SLUDGE. A T A B L E  I S  G I V E N  ShOWINC T H E  V I A B I L I T Y  OF V A R I O U S  PATHOGENIC B A C T E R I A  I N  SEWAGE, S C I L  AND REFUSE. T H E  
ADVANTAGES OF COMPOSTING REFUSE AND SLUDGE FOR A G R I C U L T U R A L  U S E  AND T H E  C O N D I T I O N S  I N  WHICH T H I S  METHOD CAN BE USED ARE 
CONSIDERED. EXPERIMENTS ARE D E S C R I B E D  I N  WHICH THE E F F E C T  OF COMPOSTING ON THE CONTENT OF P A T H O G E N I C  B A C T E R I A  I N  M I X E D  
SEWAGE AND REFUSE WAS EXAMINED.  PATHOGENIC B A C T E R I A  WERE INTRODUCED I N T O  COMPOST HEAPS I N  G L A S S  AMPOULES OR I N  THE 
COMPOSTING MATEP.IAL. T H E  R E S U L T S  SHOWED A D I S A P P E A R A N C E  OF T H E  B A C T E R I A  AT A L L  L E V E L S  I N  T H E  HEAPS.  T H I S  IS A S C R I B E D  
NOT ONLY TO T H E  HEAT DEVELOPED BUT T O  T H E  FORMATION OF A N T I B I O T I C A L L Y - A C T I V E  SUBSTANCES. EVEN SPORE-FORMERS WERE 
DESTROYED. NO NUISANCE FROM ODOP OR I N S E C T S  WAS EXPERIENCED.  (WPA)  

&-0S-Q1$12 COMPOSTING @ F  HOUSEHOLD GARBAGE WITH S P E C I A L  REFERENCE T O  H Y G I E N I C  ASPECTS ( H E A L T H  1 

S T A E D T E H Y G I E N E  14, P. 2 6 - 3 0  ( 1 9 6 3 )  THE AUTHORS R E V I E W  THE PROCESS KNOWN AS I' NATURAL COMPOSTING " W I T H  P A R T I C U L A R  
OESTERLE,  P. + RCHDE, G. + RUDAT, K. 

REFERENCE TO I T S  H Y G I E N I C  ASPECTS. T H I S  PROCESS I S  NOW W I D E L Y  U S E 0  I N  GERMANY. ( h P A I  

Qb=Q9=p1&81 A SURVEY OF THE PATHOGENIC ORGANISMS AND H E L M I N T H I C  OVA I N  COMPOSTS AND SEWAGE SLUDGE ( H E A L T H  
SLUCGE(SEWAGE1 1 
K R I G E ,  P. R. 

J PROC I N S T  SEW P U P I F ,  P A R T  111, P. 2 1 5 - 2 2 0  ( 1 9 6 4 1 .  T A B U L A T E D  RESULTS ARE G I V E N  S U M M A R I Z I N G  RESEARCH C A R R I E D  OUT 
BY T H E  SOUTH A F R I C A N  C O U N C I L  FOR S C I E N T I F I C  AND I N D U S T R I A L  RESEARCH ON THE S U R V I V A L  OF PATHOGENIC ORGANISMS AND 
H E L M I N T H  OVA I N  SEWPGE SLUDGE AND COMPOSTS. T H E  METHODS OF E X A M I N A T I O N  USED ARE I N D I C A T E D .  A N A L Y S I S  OF MATURED COMPOST 
FROM V A R I O U S  M U N I C I P A L I T I E S  I N  SOUTH A F R I C A  SHOWED THAT THERE WAS NO D I R E C T  R E L A T I C N  BETWEEN T H E  S U R V I V A L  O F  ESCH. C O L I  
AND THE S U R V I V A L  OF A S C A R I S  OVA. I N  AEROBIC SYSTEMS, SUCH AS THE MECHANICAL COMPOSTING P L A N T  OPERATED E X P E R I M E N T A L L Y  
B Y  C.S.I.R., THE NUMBERS OF ESCH. C O L I  WERE H I G H E R  T H A N  I N  ANAEROBIC SYSTEMS. W I T H  PROPER O P E R A T I O N  AND THE CORRECT 
P E R I O D  OF MATURATION,  T H E  C.S.1.R. MECHANICAL P L A N T  PRODUCED A COMPOST C O N S I S T E N T L Y  F R E E  FROM A S C A R I S  OVA, AND 

T H E  RESULTS,  I T  I S  CCNCLUDED THAT COMPOST PRODUCED FROM SEWAGE SLUDGE UNDER CONTROLLED C O N D I T I O N S  DOES NOT C O N S T I T U T E  A 
DANGER TO HEALTI-. (WPA)  

P O L I O M Y E L I T I S  V I R U S  k A S  E L I M I N A T E D  I N  T H E  S T A B I L I Z A T I O N  PLANT W H I L E  THE M A T E R I A L S  WERE P A S S I N G  THROUGH THE DRUM. FROM 

Qb=Q5=Q1-&5 THE A C T I V I T I E S  CF T H E  S T A T E  I N S T I T U T E  O F  H Y G I E N E  I N  T H E  YEAR 1961 ( H E A L T H  COMPOSTING POLLUTION(WATERL 1 
BUDAPEST ( 1 9 6 2  1 .  T H E  WORK O F  THE HUNGARIAN STATE I N S T I T U T E  OF H Y G I E N E  D U R I N G  1 9 6 1  I S  REVIEWED, W I T H  L I S T S  OF T H E  
RESEARCH PROJECTS O F  T H E  VARIOUS GROUPS, NAMELY MICROBIOLOGY ( I N C L U D I N G  THE SEROLOGICAL T Y P I N G  CF E h T E R I C  C O L I  B A C T E R I A  
FROM WATER AND S T U D I E S  ON. E N T E R I C  V I R U S E S  FROM WATER AND SEWAGE) IMMUNOLOGY AND SEROLOGY, E P I D E M I O L O G Y  ( I N C L U D I N G  
E N T E R I T I S  E P I D E M I C S  CAUSED BY D R I N K I N G  WATER, E P I D E M I C  H E P A T I T I S ,  AND THE E F F E C T  OF THE H I G H  C O N C E N T R A T I C N  OF N I T R A T E  
I N  D R I N K I N G  WATEF @ N  I N F A N T I L E  D I S E A S E S ) ,  COMMUNAL H Y G I E N E ,  PHYSIOLOGY,  AND DRUG CONTROL. THE WORK O F  THE GROUP ON 
COMMUNAL H Y G I E N E  HAS I N C L U D E D  S T U D I E S  ON H Y G I E N I C  PROBLEMS I N  THE DEVELOPMENT OF WATER-SUPPLY AND GARBAGE-DISPOSAL 
( I N C L U D I N G  COMPCSTING)  SYSTEMS FCR BUDAPEST; IMPROVEMENT O F  H Y G I E N I C  C O N D I T I O N S  I N  V I L L A G E S ;  E X A M I N A T I O N  OF WATER 
( I N C L U D I N G  C L A S S I F I C A T I O N  OF SURFACE WATERS FOR SEWAGE D I S P O S A L ,  M I N E R A L  AND M E D I C I N A L  C H A R A C T E R I S T  I C s  O F  HUNGARIAN 
WATERS, B I O L O G I C A L ,  C H E M I C A L  AND B A C T E R I O L O G I C A L  E X A M I N A T I O N  OF WATER I N  L A K E  VELENCE, FACTORS A F F E C T I N G  T H E  Q U A L I T Y  OF 
STORED WATER, TRACE ELEMENTS I N  NATURAL WATERS, AND NEW METHODS FOR WATER A N A L Y S I S  I N C L U D I N G  AN I N D I R E C T  METHOD FOR THE 
D E T E R M I N A T I O N  OF S U L P P A T E ) ,  S T U D I E S  ON SEWAGE D I S P O S A L  ( I N C L U D I N G  THE AREA OF C O N T A M I N A T I O N  ROUND D U M E S T I C  SUB-SOIL  
D I S P O S A L  SYSTEMS, R E G U L A T I C N S  C O N T R O L L I N G  I P R I G A T I O N  W I T H  SEWAGE, CHEMICAL,  B A C T E R I O L O G I C A L  AND B I  C L G G I C A L  E X A M I N A T I O N  
OF ACTIVATED-SLUDGE P L A N T S ,  TREATMENT OF SEWAGE AND TRADE WASTE WATERS W I T H  OZONE, AND THE USE OF A L G A L  CULTURES I N  
SEWAGE TREATMENT) .  AND R A D I O L O G I C A L  I N V E S T I G A T I O N S  ( I N C L U D I N G  S T U D I E S  ON R A D I O A C T I V I T Y  I N  R A I N F A L L ,  SURFACE AND GROUND 
WATER, AND A Q U A T I C  F L D P A  AND FAUNA, P R E V E N T I O N  O F  C O N T A M I N A T I O N  BY NUCLEAR REACTORS AND L A B O R A T O R I E S  U S I N G  R A D I O A C T I V E  
ISOTOPES,  TREATMENT OF WASTE WATERS FROM THE PROCESSING OF U R A N I U M  ORE, AND U S E  OF A HUNGARIAN P R E P A R A T I O N  OF A C T I V A T E D  
B E N T O N I T E  FOR T P E  REMOVAL O F  R A D I O A C T I V I T Y  FROM CONTAMINATED L I Q U I D S ) .  (WPA)  

06 10 MULCHING 

94rlQ3Q841 A G P I C U L T U P A L  USES FOR HARDBOARD PLUGS ( COMPOSTING MULCH 1 

COMPOST S C I E N C E  5 ( 2 ) ,  P. 2 4 - 2 8  (SUMMEP 1 9 6 4 ) .  E F F E C T I V E N E S S  OF HARDBOARD I N D U S T R Y  WASTES AS MULCHING MATER1 AL FOR 
VARIOUS CROPS WAS S T U C I E D  A T  RUTGERS U N I V E R S I T Y .  ATTEMPTS WERE MADE TO PREPARE S A T I S F A C T O R Y  COMPOST FROM HARDBOARD 

TOTI-, S.  J .  

PLUGS, WHEAT STRAW, PEAT MOSS, AND COMPOSTED HARDBOARD PLUGS TO D E T E R M I N E  VALUE OF PLUGS AS MULCH. RESULTS OF STUDY 
ARE DESCRIBED.  ( E 1 1  

06 1 1  USE ON AGRICULTURAL WASTES 

Q S - l l - Q Q 9 2 2  HUMUS F E R T I L I Z E R S  FRCM VEGETABLE RAW M A T E R I A L S  ( COMPCSTING 1 
S P I N D L E P ,  H. 

P A T E N T  GER. l , C 7 1 , 1 0 3  (DECEMBER 17, 1 9 6 9 ) ( C 1 .  1 6 ) .  STRAW I S  TREATED W I T H  D I L U T E D  N I T R I C  A C I D ,  N E U T R A L I Z E D  AT 100 
DEGREES, AND CONVERTED T O  COMPOST W I T H  MICROORGANISMS. THUS, 100 KG. DRY STRAW WAS STEEPEO I N  1000 KG. N I T R I C  A C I D  ( 1 1 2  

, G / L )  FOR 24  HOURS. THE WET STRAW C O N T A I N E D  45 PERCENT ( B A S E D  ON T H E  AMOUNT OF DRY WEIGHT)  D I L U T E D  h I T R I C  A C I D .  DRY 
STRAW ( 2 0 0  KG.) WAS B O I L E D  WITH A S O L U T I O N  OF 40 KG. POTASSIUM HYCROXIDE,  AND T H E  PRODUCT WAS M I X E D  AT 100 DEGREES W I T H  
T H E  N I T R I C  ACID-TREATED WET STRAW. F I N A L L Y ,  6 0  KG. ORTHO AMMONIUM PHOSPHATE WAS ADDED. T H E  PRODUCT WAS CONVERTED TO 
COMPOST I N  A C O N V E N T I O N A L  WAY. ( C A I  
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UdI=QQm WHEY AND kOED BARK WASTES MAKE F E R T I L E  COMPOST 

COMPOST S C I E N C E  4 ( 1 ) ,  P. 29-31 ( S P R I N G  1 9 6 3 ) .  ADVANTAGES OF P U T T I N G  THESE 2 BYPRODUCTS TOGETHER TO PRODUCE (I GOOD 
PRODUCT RATHER THAN PRODUCE 2 BYPRODUCT PROBLEMS Ii ARE DISCUSSED.  ( E 1 1  

04AkQQB87 COFFEE k A S T E S  ARE V A L U A B L E  ( COMPOSTING F E R T I L I Z E R - V A L U E  ) 

MIDGLEY,  A. R. 

XABREGAS, J. 
COMPOST S C I E N C E  2 ( 2 1 ,  P. 4 4  (SUMMER 1 9 6 1 ) .  ACCORDING TO T E S T S  I N  ANGOLA, 80 TCNS OF COFFEE HULLS, P C T E N T I A L L Y  

H U L L S  W I T H  NITROGEN,  PHOSPHORUS AND P O T A S S I U M  E Q U I V A L E N T  I N  C H E M I C A L  F E R T I L I Z E R S  T R A N S L A T I O N  FROM PORTUGUESE O F  
O R I G I N A L  A R T I C L E  A P P E A R I N G  I N  AGRICULTURAL J OF ANGOLA. ( E 1 1  

VALUABLE AS F E R T I L I Z E R  WHEN COMPOSTED ARE PRODUCED W I T H  EACH 100 TONS OF COMMERCIAL COFFEE.  COST COMPARISON OF COFFEE 

Q4=.l3;1plQS FOOD PRODUCTION E F F L U E N T S  - CASE FOR COMPOSTING 

COMPOST S C I E N C E  4 ( 3 ) ,  P. 14-15 (AUTUMN 1 9 6 3 ) .  THE AUTHOR G E N E R A L I Z E S  ABOUT THE D I S P O S A L  OF FOOD-PROCESSING WASTE 

TREATMENT PLANTS AFTER S C R E E N I N G  W I T H  A S  F I N E  A SCREEN A S  P R A C T I C A L .  SLUDGES FROM I N D U S T R I A L  S E D I M E N T A T I O N  P L A N T S  MUST 

U S U A L L Y  AMENABLE TO O R D I N A R Y  SLUDGE D I G E S T I O N  WITHOUT C H E M I C A L  TREATMENT TO PRODUCE A BALANCED COMPOSITION.  THE AUTHOR 
FAVORS A C E N T R A L I Z E D  D I S P O S A L  SYSTEM U S I N G  ONE O F  THE M E C H A N I C A L  ACCELERATED COMPOSTING PROCESSES FCR SLUDGE 
TREATMENT. S O L I D S  MAY P O S S I B L Y  BE REMOVED BY OTHER T H A N  NORMAL S E D I M E N T A T I O N  W I T H  V I B R A T O R Y  SCREENS OR kEDGE-WIRE 

D I C K  INSON D 

S O L I D S ,  SLUDGES, AND H I G H  BOD EFFLUENTS.  HE PREFERS DISCHARGE OF L I Q U I D  WASTES TO C E N T R A L I Z E D  M U N I C I P A L  WASTEWATER 

BE HANDLED R A P I D L Y  TO PFEVENT E X C E S S I V E  A C I D  FORMATION, BUT THEY THEN PRESENT UNSOLVED D I S P O S A L  PROBLEMS. THEY ARE NOT 

F I L T E R  BEDS. FOR FOOD-PROCESSING P L A N T S  I N  RURAL AREAS,  D I S P O S A L  BY SPRAY I R R I G A T I O N  APPEARS T O  B E  THE CHEAPEST 
S A T 1  SFACTORY METHOD. ( P H S  I 

Q&=,ll=P1432 COMPOSTING F A R M  AND GARDEN WASTES ( D I G E S T I O N ( A N A E R O B 1 C )  C O M P D S T I N G ( T Y P E S )  1 
GOLUEKE, C. G. 

C A L I F O R N I A  VECTOP V I E W S  2 ( 1 2 ) ,  P. 5 8  (DECEMBER 1 9 5 5 ) .  V A R I O U S  ASPECTS OF COMPOSTING ARE TREATED, BOTH A E R O B I C  AND 
ANAEROBIC.  FOUR M A I N  T Y P E S  O F  PROCEDURES ARE DESCRIBED,  V I Z . ,  THE I N D O R E  METHOD, A METHOD DEVELOPED BY THE U N I V E R S I T Y  
OF C A L I F O R N I A ,  MECHANIZED C I G E S T I O N ,  AND ANAEROBIC COMPOSTING OR D I G E S T I O N .  I T  D E S C R I B E S  THE USE OF ANAEROBIC MANURE 
D I G E S T I O N  I N  T H E  TREATMENT O F  A N I M A L  WASTES ON FARMS I N  EUROPE. GAS PRODUCTION PER TON OF MANURE RANGEC FROM 5.3 CU-FT 
A T  A D I G E S T E R  TEMPERATURE OF 60 DEGREES F TO 7.6 CU-FT AT 9 3  DEGREES F.  THE GAS CAN BE BURNED FOR H E A T I N G  THE D I G E S T E R  
AND FOR HOUSEHOLD USE. T H I S  PROCEDURE IS NOT FOLLOWED TO ANY EXTENT TODAY. ( U C )  

06 12 OTHER GENERAL ARTICLES 

a4=12=QQ2&8 U T I L I Z A T I O N  O F  ORGANIC I N D U S T R I A L  WASTES B Y  COMPOSTING 

COMPOST S C I E N C E  3 ( 3 ) ,  P. 34-41 (AUTUMN 1962). REPORT ON M A T E R I A L S  WHICH CAN @E TREATED BY COMPOSTING AND A N A L Y S I S  
B R A U N i  P. 

OF PROBLEMS INVOLVED.  EXAMPLES FOR U T I L I Z I N G  ORGANIC I N D U S T R I A L  WASTES B Y  MEANS OF COMPOSTING. WASTES GF FOOD AND 
R E L A T E D  I N D U S T R I E S ,  I N D U S T R I E S  EhGAGED I N  E X P L O I T A T I O N  OF V E G E T A B L E  AND A N I M A L  WASTES AND T E X T I L E  L E A T H E R ,  GLUE AND 
G E L A T I N E ,  PHARMACEUTICAL,  PETROLEUM AND WOOD AND PAPER I N D U S T R I E S  ARE DISCUSSED.  ( E 1  1 

06-17-0Q383 T E C H N I C A L  AND P R A C T I C A L  RESULTS AND DEVELOPMENTS I N  REFUSE PROCESSING AND COMPOST1 NG 
HORSTMARN, C. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P @ S A L ,  E N G L I S H  TRANS BY L. S. DEPARTMENT GF H E A L T H ,  EDUCATIGN,  AND WELFARE, 
I P G R  I N F O R M A T I O N  B U L L  1 4 ,  ( A P R I L  1 9 6 2 ) .  SOME O F  THE SUBJECTS OF THE A R T I C L E  ARE Q U A N T I T I E S  O F  D I F F E R E N T  TYPES OF 
REFUSE, E F F E C T S  O F  D I S T R I B U T I O N  AND S E L L I N G  P R I C E S ,  AND F I N A N C I A L  PRCBLEMS. GREPT S U R P R I S E S  CAN BE EXPECTED WHEN A 
PLANT I S  D E S I G h E D  ON T H E  B A S I S  O F  AVERAGE FIGURES.  THE SALE OF COMPOST RARELY DEVELOPS ACCORDING T O  PLAN. I T  I S  

I N C R E A S E S  THE C A P I T A L  COSTS, I N T E R E S T ,  AND A M O R T I Z A T I O N .  ( U C I  
D E S I R A B L E  TO HAVE A L T E P N A T E  OUTLETS FOR COMPOST SALES.  MANUAL LABOR SHOULD BE REPLACED B Y  MACHINES.  OF COURSE T H I S  

Q6-17-OO4QP M U h I C I P A L  SOLIC-WASTE D I S P O S A L  - PART V P L A N N I N G  M U N I C I P A L  COMPOSTING O P E P A T I O N S  ( COMPCSTING SALVAGE 
COMPOST ( A N A L  Y S I  SI  1 
GOTAAS, H. B. 

T H E  A M E R I C A N  C I T Y  7 7 ( 6 ) ,  P. 160 ( J U N E  1 9 6 2 ) .  A D I S C U S S I O N  OF COMPOSTING A S  A MEANS OF M U N I C I P A L  S C L I D  WASTE 
D I S P O S A L .  I N C L U D E S  (1) TWO DETERRENTS TO COMPOSTING M U N I C I P A L  WASTE. ( 2 )  THE ADVANTAGES OF A E R O B I C  DECOMPOSITION.  

I N  M U N I C I P A L  REFUSE AND T H E  C H E M I C A L  C O M P O S I T I O N  OF COMPOST. ( 4 )  THE M A R K E T I N G  OF COMPOST. ( P H S )  

MAkQBlQ M U N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  V I  - COMPOST P L A h T  D E S I G N  AND OPERATION ( COMPOSTING M A R K E T I N G  

( 3 )  T H E  Q U A N T I T Y  AND Q U A L I T Y  O F  REFUSE AND T H E  Q U A L I T Y  OF COMPOST, WITH T A B L E S  G I V I N G  T H E  AMOUNTS OF S A L V A B L E  M A T E R I A L S  

S L U C G E ( S E k A G E )  1 
GOTAAS? H. B. 

T H E  AMERICAN C I T Y  7 7 ( 7 1 ,  P. 103 ( J U L Y  19621.  A C O N T I N U A T I O N  OF THE D I S C U S S I O N  OF COMPOSTING AS A MEANS OF 
M U N I C I P A L  S O L I D  WASTE D I S P O S A L .  DISCUSSES T H E  D E S I G N  AND O P E R A T I O N  OF A COMPOST PLANT. I N C L U D E S  A L I S T  OF THE 
FUNDAMENTAL FACTORS WHICH A F F E C T  P L A N T  DESIGN,  AND G I V E S  T H E  FEATURES WHICH SHOULD BE I N C L U D E D  I N  T H E  S I X  B A S I C  
PROCESSES OF A PLANT - R E C E I V I N G  O F  T H E  REFUSE. S E P A R A T I O N  OF SALVABLE M A T E R I A L S .  REMOVAL OF NONCOMFOSTABLE 
M A T E R I A L S .  P R E P A R A T I O N  O F  THE REMAINDER BY SCREENING,  G R I N D I N G ,  AND SHREDDING. B I O L O G I C A L  D E C O M P O S I T I O N  AND 
S T A B I L I Z A T I O N  BY COHP@STING.  P R E P A R A T I O N  OF THE COMPOST FOR MARKETING BY SCREENING AND M I L L I N G ,  F O R T I F Y I N G  W I T H  
A D D I T I O N A L  N U T R I E N T S  WHEN DESIRED,  AND BAGGING. T A L K S  BP. IEFLY ABOUT COMPOSTING BOTH REFUSE AND SEWAGE SLUDGE. ( P H S )  

Q&-17-f?0415 M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I 1  - COMBINED C I S P O S A L  O F  SEWAGE SLUDGE AND REFUSE ( 
SLUCGE(SEWAGE)  I N C I N E R A T I O N  COMPOST I N G  1 
BLACK,  P. J. 

T H E  AMERICAN C I T Y  7 7 / 8 E ,  P a  139 (AUGUST 1 9 6 2 ) .  THE COMBINED D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE I S  AN EXAMPLE O F  
A P O S S I B L E  CHANGE I N  T H E  P R A C T I C E  OF S O L I D  WASTE D I S P O S A L  WHICH H A S  R E C E I V E D  L I T T L E  S E R I O U S  ATTENTIGN.  D I S C U S S E S  T H E  
COMBINED D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE BY S A N I T A R Y  L A N D F I L L I N G ,  I N C I N E R A T I O N ,  AND COMPOSTING, AND G I V E S  REPORTS 
FROM A FEW C I T I E S  TI-AT I-IAVE COMBINED THESE OPERATIONS.  I N  COMBINED D I S P O S A L  BY L A N D F I L L I N G ,  SEPARATE TRENCHES MAY BE 

D I G E S T E D  SEWAGE SLUDGE I S  USED TC MAKE A R T I F I C I A L  T O P S O I L  OVER COMPLETED S A N I T A R Y  L A N D F I L L S .  SEWAGE S O L I D S  ARE B U R I E D  

I N C I N E R A T E  SEWAGE S O L I D S .  HOWEVER, COMBINED D I S P O S A L  BY I N C I N E R A T I O N  CAN ONLY B E  USED WHERE THE I N C I N E R A T O R  AND SEWAGE 

SUCCESSFULLY U T I L I Z I N G  RAW OR D I G E S T E D  SEWAGE SLUDGE, AND RESEARCH I N D I C A T E S  T H A T  T H I S  P R A C T I C E  COULD ALSO BE 
SUCCESSFUL UNDER C O L D I T I O N S  I N  THE U N I T E D  STATES. 

EXCAVATED FOR S E P T I C  T A N K  SLUDGE OR THE SLUDGE MAY BE SPREAD ON TOP OF A LAYER OF COMPACTErD REFUSE. I N  NEW YORK 

ALONG W I T H  THE PEFUSE AT SOME L A N D F I L L S .  REFUSE I N C I N E R A T I O N  PRODUCES EXCESS H E A T  WHICH CAN B E  USED TO DRY OR 

TREATMENT PLANTS ARE L O C A T E D  W I T H I N  A REASONABLE D I S T A N C E  FROM EACH OTHER. A NUMBER O F  EUROPEAN COMPOSTING P L A N T S  ARE 

W-17-0C6QB P U B L I C  h E A L T H  ASPECTS OF WASTE D I S P O S A L  B Y  COMPOSTING 

AM J P U B L I C  H E A L T H  4 4 ( 3 ) ,  (MARCH 1 9 5 4 ) .  COMPOSTING I S  THE PRODUCTION OF A R E L A T I V E L Y  S T A B L E  HUMUS S U I T A B L E  FOR 
GOLUEKE, C. G. + GOTAAS, H. 8. 

A G R I C U L T U R A L  S O I L S  BY MEANS O F  B I O L O G I C A L  DECOMPOSITION.  I T  I S  USED MOST E X T E N S I V E L Y  I N  A S I A ,  EUROPE, AND S i l U T H  
A F R I C A ,  LANDS I N  WHICH THE P O P U L A T I O N  I S  DENSE AND T H E  NEED FOR FOCD PRODUCTION I S  MOST URGENT. KNOWN S I N C E  A N T I Q U I T Y ,  
COMPOSTING WAS F I R S T  S Y S T E M A T I Z E D  BY LORD HOWARD I N  THE INDORE PROCESS, WHICH HAS S I N C E  BECOME W I D E L Y  ACCEPTED I N  SOUTH 
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A F R I C A .  M E C H A N I Z A T I C N  OF CCCPCSTING L E D  TO T H E  APPEARANCE O F  A NUMBER O F  P A T E N T E D  D E V I C E S  I N  THE DECADE 1920-1930. 
COMPOSTING HAS NOT BFEN SUCCESSFUL I N  THE U.S. I N  COMPOSTING ORDINARY M U N I C I P A L  REFUSE THERE ARE FOUR IMPORTANT STEPS-  
G R I N D I N G 9  STACKING9 A E R A T I C N  BY TURNING,  AND R E G R I N D I N G .  T U R N I N G  I S  NOT NECESSARY U N T I L  THE T H I R D . D A Y  I F  THE I N I T I A L  
MOISTURE CONTENT I S  BELOW 70 PERCENT. SUBSEQUENT FREQUENCY O F  T U R N I N G  I S  DETERMINED B Y  THE MOISTURE CONTENT. W I T H I N  
2 4  HOURS AFTER G R I N D I N G  AND S T A C K I N G  THE I N T E R N A L  TEMPERATURE OF THE P I L E  R I S E S  TO ABOUT 60 DEGREES C AND SUBSEQUENTLY 
C O N T I N U E S  TO R I S E  LESS P A P I D L Y  U N T I L  A MAXIMUM OF 70 DEGREES TO 7 5  DEGREES C I S  REACHED. T H I S  MAY P E R S I S T  FROM 3 TO 6 
DAYS U N T I L  THE SUPPLY OF R E A D I L Y  A V A I L A B L E  N U T R I E N T S  D I M I N I S H E S  BECAUSE OF T H E  BREAKDOWN O F  ORGANIC MATTER, AND THEN 
THE TEMPERATURE D E C L I N E S .  WHEN A TEMPERATURE OF 5 0  DEGREES TO 5 5  DEGREES C I S  REACHED AGAIN,  A C T I V E  D E C C M P O S I T I O N  I S  
OVER AND THE M A T E R I A L  I S  S U F F I C I E N T L Y  S T A B I L I Z E D  FOR AGRICULTURAL PURPOSES. W I T H  M I X E D  M U N I C I P A L  REFUSE THE E N T I R E  
PROCESS L A S T S  FROM 1C. TO 2 1  DAYST DEPENDING ON THE C T O  N R A T I O .  T H E  H I G H E S T  TEMPERATURES DO NOT EXTEND TO THE SURFACE 
OF THE P I L E 9  AND T U R N I N G  I S  R E Q U I R E D  FOR COMPLETE DECOMPOSITION O F  A L L  THE REFUSE. SEWAGE SLUDGE MAY BE S A F E L Y  TREATED 
B Y  COMPOSTING. THERWOPHYLLIC TEMPERATURES O B T A I N E D  I N  A E R O B I C  COMPOSTING ARE S U F F I C I E N T  TO DESTROY PATHOGENS AND 
P A R A S I T E S ,  AS WELL AS F L Y  EGGS. S P E C I A L  CARE I S  NECESSARY WHEN N I G H T  S O I L  AND SEWAGE SLUDGE ARE ADDED T O  T H E  COMPOST 
I N  ORDER TO SAFEGUAFD T H E  I-EALTH OF THE WORKERS. S U F F I C I E N T  STANDBY EQUIPMENT SHOULD B E  A V A I L A B L E  TC PREVENT AN 
ACCUMULATION O F  REFUSE I N  CASE OF A BREAKDOWN. ( U C )  

Ed253136 MILWAUKEE CONSIDERS COMPOSTING GARBAGE ( C O S T ( O P E R A T 1  NGI 
HUBEL 9 J 

P U B L I C  WORKS 8 3 ( 1 0 ) 9  P. 1 0 4 - 1 0 6  (OCTOBER 1 9 5 2 ) .  I N  1 9 5 0  MILWAUKEE CONTACTED THE F R A Z E R  CORP. REGARDING COMPOSTING 
P L A N T S  A T  THE CHICAGO STOCKYARDS. I T  I S  E S T I M A T E D  T H A T  AN OUTDOOR P L A N T  WOULD COST $ 2 5 0 9 0 0 0  FOR 100 TONS PER DAY. I T  
I S  A N T I C I P A T E D  THAT I T  WOULD COST ABOUT $ 3 4  TO $ 3 5 / T O N  TO PRODUCE MARKETABLE COMPOST. 

2 6 - 1  7-uw COMPCSTING OF C I T Y  REFUSE ( DANO R A S P I N G  VAN-MAANEN HAMMERMILL-SYSTEM A P P L I C A T I O N ( C O M P 0 S T I  ) 

PR@C OF T H E  N A T I O N A L  CONF ON S O L I D  WASTE RESEARCH? AM P U B L I C  WORKS ASSOCT C H I C A G O 9  I L L I N O I S 9  P. 1 3 6 - 1 4 2  (DECEMBER 
1 9 6 3 1  T H E  MOST IMPORTANT P C I N T S  W H I C H  SHOULD BE I N V E S T I G A T E D  W I T H  REGARD T O  THE P R E P A R A T I O N  AND THE USE OF 
M U N I C I P A L  COMPOST ARE - ( 1 )  FROM A T E C H N I C A L  P O I N T  OF V I E W  - A H I G H  Y I E L D  COMBINED W I T H  A H I G H  DEGREE O F  P U R I T Y .  ( 2 )  
W I T H  RESPECT T O  F E R M E N T A T I O N  - ( A )  I N V E S T I G A T I O N  I N T O  THE ADVANTAGES AND D I S A D V A N T A G E S  OF A E R O B I C 9  S E M I - A E R O B I C  AND 
ANAEROBIC FERMENTATION9 ( B )  JUDGING THE R I P E N E S S  OF T H E  COMPOST. ( 3 )  W I T H  RESPECT TO THE USE OF COMPOST A S  MANURE - T O  
B U I L D  ON T H E  KNOWLEDGE AND E X P E R I E N C E  ALREADY GAINED.  I T  SHOULD BE BORNE I N  M I N D  THAT T H E  Q U E S T I O N  ON WHICH S O I L S  AND 
FOR WHAT PURPOSES T F E  U S E  CF COMPOST Y I E L D S  GOOD R E S U L T S T  HAS TO BE E X A M I N E D  FOR EACH COUNTRY I N D I V I D U A L L Y .  

D6-12=121219 REPORT ON T H E  CONSERVATION OF C I T Y  WASTE ( COMPOSTING COST(COMP0ST I SLUDGE(SEWAGE1 1 
J A U S T R A L I A N  I hST A G R I C  S C I E N C E  2 1  ( 3  1 ,  (SEPTEMBER 1 9 5 5 )  GARBAGE CAN B E  COMPOSTED SUCCESSFULLY W I T H  OR WITHOUT T H E  
A D D I T I O N  OF SEWAGE SLUDGE. P L A N T S  E Q U I P P E D  T O  D I S P O S E  OF GARBAGE BY COMPOSTING I T  ARE I N  O P E R A T I O N  I N  MANY PARTS OF 
T H E  WORLD. HOWEVERT MANY P L A N T S  HAVE BEEN CLOSED DOWN BECAUSE OF MECHANICAL D I F F I C U L T I E S  AND H I G H  COSTS. T H E  COMMITTEE 
CANNOT RECCMMEhD COMPOSTING AS A N  ECONOMICAL METHOD O F  GARBAGE D I S P O S A L  I N  V I C T O R I A  FOR THE F O L L O W I N G  REASONS - ( 1 )  T H E  
COMPOSTING P L A N T S  W h I C H  HAVE B E F N  DEVELOPED THUS FAR REQUIRE A LARGE LABOR FORCE FOR HAND SORTING,  AND GENERALLY G I V E  
R I S E  T O  A DUST AND CDOR N U I S A N C E  I N  CLOSELY S E T T L E D  AREAS. MOREOVER THE C A P I T A L  COST OF I N S T A L L A T I C N  I S  VERY H I G H .  
( 2 )  COMPOSTING kOULCl B E  AN A D D I T I O N A L  CHARGE UPON T H E  COST O F  GARBAGE D I S P O S A L 9  WHILE FARMERS ARE NGT PREPARED TO PAY A 
S U F F I C I E N T L Y  H I G H  P R I C E  FOR COMPOST TO COVER T H I S  EXTRA CHARGE. ( 3 )  MOREOVER T H E  METHOD USED AT PRESENT FOR T I P P I N G  
AND COVERING GARBAGE I S  SATISFACTORY,  AND THERE ARE S U F F I C I E N T  T I P P I N G  S I T E S  W I T H I N  THE MELBOURNE M E T R C P C L I T A N  AREA T O  
S A T I S F Y  T H E  DEMANDS CF MCST OF THE M U N I C I P A L I T I E S  FOR YEARS T O  COME. SEWAGE SLUDGE C O N T A I N S  MUCH USEFUL ORGANIC MATTER 
AND F E R T I L I Z E R  M A T E R I A L .  HOWEVER, THE PRESENT METHODS OF D I S P O S A L  OF SEWAGE ARE ECONOMICAL, AND H E A L T H  REGULATIONS 
PREVENT THE S A L E  OR G I S P O S A L  O F  SEWAGE PRODUCED I N  V I C T O R I A  A T  T H E  PRESENT TIME.  THE C O M M I S S I O N  OF P U B L I C  H E A L T H  WOULD 
NOT AGREE TO T H E  SALE OF COMPOST R E S U L T I N G  I N  THE COMBINED COMPOSTING O F  REFUSE AND SLUDGE. T H E  REASON FOR THE 

WESTSTRATE, W e  A. G. 

R E S T R I C T I O N  I S  T H E  D I F F I C U L T Y  OF P R O V I D I N G  T H E  S T R I C T  S U P E R V I S I N G  OF THE PROCESS NEEDED T O  I N S U R E  T H E  EXPOSURE OF A L L  
OF THE TREPTED M A T E R I A L S  TO TEMPERATURES L E T H A L  FOR PATHOGENIC ORGANISMS AND P A R A S I T I C  OVA. ( U C )  

Q6=lZ=Ql%P S A L E  OF COMPOST O B T A I N E D  FROM TOWN REFUSE AND GARBAGE ( C O M P O S I T I O N  LAW M A R K E T I N G ( C O M P 0 S T )  S P E C I F I C A T I O N  

L A  C O M M E R C I A L I S A T I O N  DES COMPOSTS DE R E S I D U E  MENAGERS OU R E S I D U S  U R B A I N S  OBTENUS A P A R T I R  DES ORDURES9 TECHNIQUES E T  
S C I E N C E S  M U N I C I P A L E S  6 1  ( 8 , 9 1 9  P. 3 3 4 - 3 3 7  (AUGUST-SEPTEMBER 1 9 6 6 ) .  THE WORK GROUP " T R A I T E M E N T  DES ORDURES 
MENAGERES" OF AGHTM h A S  E S T A B L I S H E D  CONTACT W I T H  T H E  M I N I S T R Y  OF AGRICULTURE AND THE S E R V I C E  O F  R E P R E S S I C N  OF FRAUDS TO 
E S T A B L I S H  A REGULATION O F  T H E  S A L E  OF HUMUS AND COMPOST OF D O M E S T I C  REFUSE I N  ORDER T O  A V O I D  T H E  D I F F I C U L T I E S  A R I S I N G  
FROM THE A P P L I C A T I O N  O F  T H E S E  COMPOSTS AND HUMUS T O  A R E G U L A T I O N  CONCEIVED FOR M I N E R A L  F E R T I L I Z E R .  THE T E S T  OF T H I S  
CIRCULAR S O L I D I F I E S  T h E  ACCORD TO WHICH THE THREE I N T E R E S T E D  P A R T I E S  HAVE A T T A I N E D .  I T  W I L L  P E R M I T  THE D E S I R E D  
DEVELOPMENT BY TI-E AGRONOMISTS AS BY THE M U N I C I P A L I T I E S  OF THE COST OF CGMPOST FRCM D O M E S T I C  REFUSE W H I C h  I-AS T A K E N  A 
P R O M I S I N G  START I N  FFANCE. 

0 6 - 1  3 - O L 3 9 . l  US E C F  SLUDGES FOR COMPOST PRODUCTION FROM GARBAGE ( SLUDGE(COMP0ST)  C O M P O S I T I O N ( C O M P 0 S T )  I 
ZAKPZEWSKI  J. 

GAZ WODA I TECH S A N I T  3 2 9  P. 240-243 ( 1 9 5 8 ) .  REQUIREMENTS FOR A L K A L I N E  COMPOUND, CN R A T I O 9  A E R A T I O N 9  AND 
PROCESSING OF GARBAGE ARE GIVEN.  ( C A I  

Q6=12=Q.l55u WARNING I S S U E D  BY COMPOST SUPPORTER ( CCMPOSTING DANO SLUDGE(SEWAGE1 1 

THAT THE VERY FUTURE OF OUR C I V I L I Z A T I O N  MAY DEPEND ON T H E  A D O P T I O N  OF SOUND COMPOSTING SYSTEMS I S  D I S C U S S E D  I N  
REFERENCE TO T H E  TEFv M I L L I O N  TONS OF ORGANIC WASTES PRODUCED PER YEAR I N  U.S. C I T I E S .  ( P H S )  

REFUSE REMOVAL JCURPaAL l ( 2 ) T  P. 10 (FEBRUARY 1 9 5 8 ) .  THE P R E D I C T I O N  OF MR. N. G. WILSON O F  EDINBURGH, SCOTLAND, 

-~ -~ ~ - ~ _ _ ~  

07 Sanitary Landfill (Tipping) 

07 01 CURRENT PRACTICES 

Ql=Q 1 -0OQIS REG I G N A L  REFUS E-DISPOS A L  SOLUTION ( SAN I T A R Y - L A N D F  I L L  I NC I N E R A T I  ON 

T H E  AMERICAN C I T Y  8 2 ( 1 2 ) 9  P. 9 6 - 9 7  (DECEMBER 1 9 6 7 ) .  I T  I S  SHOWN HOW TOWNSHIP OF S P A R T A T  N J T  ON METRCPOLITAN F R I N G E  
STARTED AREA-IUIOE S A N I T A R Y  F I L L  W I T H  PLANS FOR I Y C I N E R A T O R .  METHOD P R O V I D E S  LONG-TERM S O L U T I O N  TO PROBLEM OF 
SOLID-WASTE D I S P O S A L  FOR SURROUNDING REGION. L A N D F I L L  I S  WELL I S O L A T E D  FROM ANY URBAN GROWTH. ( E 1  1 

BRAUNt  P. 

QZzQLrELL2 HOR T O  MAKE A . L A N D F I L L  A T T R A C T I V E  ( S A N I T A R Y - L A N D F I L L  RECLAMATION-LAND 
SE XTON 9 J 

T H E  AMERICAN C I T Y  81(111, P. 9 2 - 9 3  (NOVEMBER 1 9 6 6 ) .  FOUR LARGE L A N D F I L L  S I T E S  NEAR C H I C A G O  ARE DESCRIBED.  T H E  
COST O F  D I S P O S A L  I S  $C.40/YD ( O N E - T H I R D  EXTRA FOR P A C K E R S ) .  ABOUT 2 5 , 0 0 0  TO 3 0 ~ 0 0 0  CU-YDS/DAY ARE HANDLED I N  FOUR 
D I S P O S A L  S I T E S .  NO FREF DUMPING I S  ALLOWED. R E C L A I M E D  LAND I S  USED FOR GOLF COURSES? ETC. C O N S I D E R A B L E  EFFORT I S  
MADE I N  P L A N T I N G  T R E E S T  GRADING, ETC. T O  MAKE THE S I T E  A S  P R E T T Y  AS P O S S I B L E .  

1.. 
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QZ=Ql=QQl33 OUR L A N D F I L L  P L A Y S  F A V O R I T E S  ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) COST(CHARGES1 LAND-RECOVERY I N C I N E R A T I O N  
1 
POUND? C. E. 

T H E  AMERICAN C I T Y  79( 1) 7 Pa 8 5 - 8 6  I JANUARY 1 9 6 4 ) .  A D E S C R I P T I O N  O F  L A N D F I L L  OPERATIONS I N  WESTCHESTER COUNTY, 
NFW-YORK. REFUSE I S  HANDLED AT $2.25 /TON AND I N C I N E R A T O R  R E S I D U E  AT 1 . 7 5  D O L L A R S  PER TON. A T A B L E  I N C I C A T E S  T H A T  A 
" S A V I N G "  I S  ACCCMPLISHED BY I N C I N E R A T O R  W I T H  R E S I D U E  D I S P O S E D  OF I N  A L A N D F I L L .  I T  I S  E S T I M A T E D  T H A T  WITHOUT 
I N C I N E R A T I O N ?  AREA I N  T h E  COUNTY FOR L A N D F I L L  W I L L  BE USED UP I N  LESS T H A N  2 0  YEARS. ( P H S )  

Q 7 - O l - O Q l 5 1 .  DEEP-HOLE METHOD EXTENDS L A N D F I L L  USE ( S A N I T A R Y - L A N D F I L L  
HERNANDEZ, G. 

T H E  AMERICAN C I T Y  82, P. 17 (MARCH 1 9 6 7 ) .  THE USE OF THE TRENCH METHOD OF D I S P O S A L  I N  THE C I T Y  OF L A F A Y E T T E ,  
L O U I S I A N A ?  I N V O L V E S  THE E X C A V A T I O N  OF A P I T  40 FT DEEP. A K O E H R I N G  D R A G L I N E  I S  USED TO E X C A V A T E  THE P I T .  THE S P O I L  I S  
CAST TO T F E  WINDWARD S I D E  TO SERVE AS B A R R I C A D E  TO ODORS AND WINDSWEPT D E B R I S .  A RUBBER T I R E D  HOUGH H - 1 0 0 A  PROVED A 
MUCH BETTER COMPACTOR T H A N  T H E  CRAWLER ?RACTOR. T H E  AREA REQUIREMENT H A S  DROPPED FROM 1 A C P E / Y R / 1 0 0 0  PECPLE T O  1 /4 
A C R E / Y R / 1 0 ? 0 0 0  PEOPLE. ( U C )  

pZ=Ql=m153 PLANNED L A N D F I L L S  CUT COSTS AND C O M P L A I N T S  ( I N C I N E R A T C R  COMPOSTING S A N I T A R Y - L A N D F I L L  1 

T H E  AMERICAN C I T Y  8 3 ( 1 2 )  T P. 102-104 ( 1 9 6 8 ) .  THE USE OF I N C I N E R A T O R S  AND OPEN DUMPS WAS T E R M I N A T E D  AND S A N I T A R Y  
D A V I S ?  K. 

L A N D F I L L S  ARE NOk USED T O  D I S P O S E  O F  REFUSE I N  FORT WORTH, TEXAS. THE I N C I N E R A T O R S  WERE OBSOLETE AND HAD NO E M I S S I O N  
C ONTRO L D E V I C E  S 

QJrQkQQ165 GET OUT OF T H E  DUMPS ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1KG)  1 

T H E  AMERICAN C I T Y  8 2 ( 6 ) 7  P. 100-191 ( 1 9 6 7 1 .  L A N D F I L L  OPERATIONS AT M E D I N A T  OHIO, ARE DESCRIBED.  THERE ARE ABOUT 
10,300 PEOPLE AhD ABOUT 1 6 0  CU-YCS O F  REFUSE ARE GENERATED PER DAY. CHARGES TO R E S I D E N T S  ARE $1.30 A MONTH FOR ONE 

H A T T E R Y ?  G. S .  

C O L L E C T I O N  PEP IUEEK. R A T E  SCHEDULE FOR OTHER USERS I S  PRESENTED. 

QkQ1=QQlB6 REVAMPED R E F U S E  DUMP DRAWS P R A I S E  ( S A N I T A R Y - L A N D F I L L  1 
ALBERTSON? L. Ma 

P U B L I C  WORKS 9 8 ( 1 (  1 T P. 8 8 - 8 9  ( J A N U A R Y  1 9 6 7 )  D E S C R I P T I O N  OF S A N I T A R Y  L A N D F I L L  I N  TOWN O F  SOUTHOLD? NEW-YORK. 
DUMP HAS TWO FENCES, ONE SURROUNDING L A N D  F I L L  AREA, AND SECOND FOR D I R E C T I N G  AND CONTROLLING T R A F F I C .  kOUGH MODEL 
H - 9 0  C PAYLCADER I S  USED FCP O O Z I N G  AND L I F T I N G  REFUSE.  JUNK CARS ARE L I F T E D  AND STACKED W I T H  FURTHER REMOVAL B Y  JUNK 
DEALERS. ( E 1 1  

Q i ' = Q m B z  O P E R A T I  CN OF S P N I T A R Y  L A N D F I L L S  ( SETTLEMENT-METHODS EQUIPMENT-LANDF I L L  
P U B L I C  WORKS 8 9 ( 9 ) ,  Pa 115-1171 2 0 6 - 2 0 9  (SEPTEMBER 1 9 5 8 ) .  FACTORS T O  BE CONSIDERED I N  E S T A B L I S H M E N T  AND PROPER 
O P E R A T I O N  C f  S A h I T A F Y  L A N D  F I L L S T  I N C L U D I N G  CONVERSION OF OLD OPEN DUMPS. S E L E C T I O N  OF S I T E .  PROPER S I Z E  OF AREA. 
P O S S I B I L I T Y  O F  O B J E C T I O N S  B Y  NEARBY RESIDENTS.  COST CONSIDERATIONS.  T Y P E  OF L A N D F I L L  DETERMINED BY K I N D  OF S O I L  AND 
EQUIPMENT TO B E  USED. U S E  OF TRENCH? RAMP? AND AREA METHODS. DRAINAGE AND TREATMENT OF R A V I N E S  ANG MARSHES. PROPER 
H A N D L I N G  O f  SETTLEMENT. S L C P I N G  OF SURFACE. S E E D I N G  OF COMPLETE PORTIONS OF AREA. PROPER P L A N N I N G  I S  E S S E N T I A L .  
( E 1 1  

QEQl=QQU9 REFUSE F I L L I N G  OF SWAMP I N  FRESH WATER L A K E  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT GAS-SEEPAGE P O L L U T I O N ( W A T E R )  
RECLAMATION(  L A N D )  1 
DUNNT W. L .  

C I V I L  ENGRG (NEW YORK) L ? 8 ( 1 ) ?  P. 6 0 - 6 2  (JANUARY 1 9 6 8 ) .  F I L L I N G  SWAMP W I T H  HOUSEHOLD WASTE AND R U B B I S H  HAS 
R E C L A I M E D  1 6 6  ACRES A D J A C E N T  TO U N I V E R S I T Y  OF WASHINGTON CAMPUS. L A N D  I S  S U I T A B L E  FOR P A R K I N G ,  P L A Y I N G  F I E L D S  AND 
L I G H T  STRUCTURES. SkAMP HAD CONSISTENCY OF SLUDGE FOR DEPTH AS GREAT AS 60 FT.  STARTED I N  1933 AS OPEN DUMP W I T H  OPEN 
R U B B I S H  F I R E S ?  F I L L  WAS UPGRADED TO CONTROLLED L A N D F I L L  S I T E .  SMALL AREAS WERE D I K E D  W I T H  RUBBISH.  DUMPED T I M B E R S  
P R O V I D E D  DRAINAGE CHANEUELS. GARBAGE WAS COVERED WITH H A U L E D - I N  D I R T .  Q U A L I T Y  OF LAKE WASHINGTON WATER WAS NOT 
S F R I O U S L Y  AFFECTED BECAUSE F I L L  D R A I N S  SLOWLY AND I S  NEAR L A K E  OUTLET. ( E 1 1  

QI31rQQ227 H O h  TO START A S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  1 
COPPA, F -  B. 

THE A M E R I C A N  C I T Y  8 3 ( 3 ) ?  P. 8 5 ,  8 7  (MARCH 1 9 6 8 ) .  D E S C R I P T I O N  OF S O L I D  WASTE PROBLEMS I N  GASTCNBURY , CONNECTICUT.  
AN J P E N  DUMP WAS CONVERTED TO A M O D I F I E D  S A N I T A R Y  L A N D F I L L .  I T  HAS NOW BEEN PEPLACED BY A S A N I T A R Y  L A N D F I L L .  

u=Q1-@0728 ECOhOMICS PND A E S T H E T I C S  OF NEW J E R S E Y  L A N D F I L L  REVIEWED ( S A N I T A R Y - L A N D F I L L  COST ( O P E R A T I N G )  

REFUSE REMOVAL JOURNAL l C ' ( 1 2 ) T  P. 2 2  (DECEMBER 1967). A D E S C R I P T I O N  OF SOME L A N D F I L L  O P E R A T I O N S  I N  NEW JERSEY.  
THERE ARE 417 L A N D F I L L S  OPERATING.  D I S C U S S I O N  OF U S E  O F  R E C L A I M E D  LAND I S  PRESENTED ALONG W I T H  SOME EXAMPLES OF T H E I R  

R E C L A M A T I O N (  L A N D )  1 

USE. 

Q I S k W L X  PLAEUS FOR 8 , 1 5 0  TONS PER DAY AT L A N D F I L L  

E X P E R I E N C E  O F  T k E  OFANGE COUNTY, C A L I F O R N I A  S A N I T A R Y  L A N D F I L L  OPERATIONS I S  DESCRIBED.  P O L I C I E S  GOVERNING CURRENT 
OPER A T I @ N S  AND SCME O P E P A T I  NG COSTS APE PRESENTED. 

( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 1 REFUSE REMOVAL JOURNAL l C ' ( 8 ) ~  P. 1 4  (AUGUST 1 9 6 7 ) .  T H E  P L A N N I N G  AND 

Q7-01-QQa5 A S A N I T A R Y  F I L L  I N S I D E  THE C I T Y  ( S A N I T A R Y - L A N D F I L L  1 

T H E  AMERICAN C I T Y  8 3 ( 1 ) ,  P. 9 0 - 9 2  ( A P R I L  1 9 6 8 ) .  A S A N I T A R Y  L A N D F I L L  I S  LOCATED I N S I D E  THE C I T Y  L I M I T S  OF 
SMITH,  C. D. 

CEDAR-RAPIDS,  ICWA, NFAR GOOD R E S I D E N T I A L  AREAS WITHOUT I N D I G N A N T  C I T I Z E N S  DEMANDING THE D I S P O S A L  OPERATIONS MOVE 
SOMEWHERE FLSE.  O P E P A T I O N S  ARE DESCRIBED.  

Q7-0 l -QQlp f t  D I S P O S A L  COMMENTS? DUMPS VERSUS F I L L S  ( S A N I T A R Y - L A N D F I L L  OPEN DUMP C C S T ( O P E R A T I N G 1  C O S T ( C 0 L L E C T  I O N  1 I 
B A S K C U S ?  A -  A. 

REFUSE REMOVAL JCURNPL 5 ( 5 l y  P. 24 (MAY 1 9 6 2 ) .  D I S C U S S E S  THREE T O P I C S -  T H E  OPEN DUMP AS A METHOD O F  REFUSE 
D I S P O S A L  I N  NEW YORK S T A T E ?  T H E  S A N I T A R Y  L A N D F I L L ?  AND WHAT THE STATE H E A L T H  DEPARTMENT CAN DO TO A S S I S T  I N  S O L V I N G  
SOME OF THE PROBLEMS CAUSED BY UNSATISFACTORY REFUSE D I S P O S A L .  OUT O F  5 5 0  INCORPORATED V I L L A G E S ?  9 3 2  TOWNS, AND 6 2  
C I T I E S  I N  THE S T A T E ?  ONLY 5 4  C O M M U N I T I E S  HAVE REFUSE D I S P O S A L  I N C I N E R A T O R S  AND ONLY 31  OPERATE S A N I T A R Y  L A N D F I L L S ,  
I N D I C A T I N G  T H A T  A LARGE PROPORTION C F  T H E  C O M M U N I T I E S  D E P O S I T  REFUSE I N  OPEN DUMPS. MANY OF THESE DUMPS CREATE 
N U I S A N C E  PROBLEMS. @VER 1 5 0  SUCH DUMPS S E R V I N G  3 M I L L I O N  PEOPLE ARE KNOWN TO E X I S T  I N  THE STATE. THE A R T I C L E  L I S T S  
SEVEN E S S E N T I A L  P R I N C I P L E S  ON WHICH A S A N I T A R Y  L A N D F I L L  SHOULD BE OPERATED? AND C I T E S  SEVERAL ADVANTAGES OF T H E  
L A N D F I L L -  RECLAMATION OF WASTELAND? M C B I L I T Y T  EASE OF O B T A I N I N G  NEW S I T E S ?  E L I M I N A T I N G  NUISANCES,  AND P O S S I B I L I T Y  OF 
R E D U C I N G  THE HAUL D I S T P h C E .  COST OF D I S P O S A L  BY L A N D F I L L  I S  ABOUT $ 1  PER TON WHERE T H E  HAUL I S  L E S S  THAN 10 M I L E S ,  B U T  
I F  I T  EXCEEDS 10 M I L E S  D I S P O S A L  BY I N C I N E R A T I O N  SHOULD B E  CONSIDERED. ALSO G I V E S  A SUMMARY OF RESULTS FROM A SURVEY BY 
THE AMEGICAN S O C I E T Y  CF C I ' V I L  E N G I N E E R S  OF T H E  OPERATION O F  OVER 2 5 0  L A N D F I L L S .  STATE HEALTH DEPARTMENTS SHOULD 
DEVELOP M I N I M U M  STAhOAPDS FOR REFUSE D I S P O S A L  TO PREVENT THE OCCURRENCE OF P U B L I C  H E A L T H  NUISANCES.  ( P H S I  
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UrPl=QQfi2 M U N I C I P A L  S O L I D - W A S T E  D I S P O S A L  - PART I 1  - THE S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  P O L L U T I C N ( W A T E R )  
MICHAELS,  A. 

T H E  AMERICAN C I T Y  7 7 ( 3 ) 9  P. 9 2  (MARCH 1 9 6 2 ) .  A COMPLETE D I S C U S S I O N  OF S A N I T A R Y  L A N D F I L L I N G  P R A C T I C E S .  I N C L U D E S  - 
(1) A B R I E F  H I S T O R Y  OF S A N I T A R Y  L A N D F I L L I N G .  ( 2 )  SHORT D E S C R I P T I O N S  OF T H E  AREA, TRENCH, AND RAMP L A N D F I L L I N G  METHODS. 

C R I T E R I A  SUCH AS T Y P E  AND FREQUENCY O F  REFUSE C O L L E C T I O N ,  A V A I L A B I L I T Y  OF COVER P A T E R I A L ,  ACCESS, C L I M A T E ,  DRAINAGE,  
FUTURE S I T E  USE, AND ( 5 )  R E G U L A T I O N S  GOVERNING P R I V A T E  DUMP AND L A N D F I L L S  I N  THE P H I L A D E L P H I A ,  P E N N S Y L V A N I A ,  AREA. 

( 3 )  T H E  P U B L I C  H E A L T H  C R I T E R I A  TO BE MET I N  A S A N I T A R Y  L A N D F I L L .  ( 4 )  IMPORTANT FACTORS TO CONSIDER I N  F U L F I L L I N G  THE 

(PHS 1 

QI=Ql=QUSP MUSCATINE SUCCESSFULLY USES IN-TOWN L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  1 

REFUSE REMCVAL JOUPNAL 5 (101, P. 10 (OCTOBER 1 9 6 2 1 .  D E S C R I B E S  S A N I T A R Y  L A N D F I L L I N G  O P E R A T I O N  W I T H I N  T H E  M U S C A T I N E  
PILGRAM,  W .  

IOWA C I T Y  L I M I T S .  AFTER A THREE-WEEK T E S T  W I T H  AN E X P E R I M E N T A L  IN-TOWN L A N D F I L L ,  R E S I D E N T S  WERE CONVINCED T H A T  SUCH 
OPERATIONS WOULD NOT CREATE A P U B L I C  NUISANCE,  AND AT THE PRESENT THERE ARE ACTUALLY 4 3  REQUESTS TO START L A N D F I L L S  I N  
THE C I T Y .  THE L A N D F I L L  OPERATIONS ARE VERY CAREFULLY HANDLED. T H E  GARBAGE AND R U B B I S H  I S  R O L L E D  DOWN AND COMPACTED 
EVERY DAY AND THEN CCVERED W I T H  A GOOD LAYER OF D I R T  OR SAND. THRCUGH I T S  IN-TOWN S A N I T A R Y  L A N D F I L L  OPERATIONS,  THE 
C I T Y  I S  E L I M I N A T I N G  LCW MOSQUITO I N F E S T E D  AREAS, CHANGING THEM I N T C  GOOD P O T E N T I A L  B U I L D I N G  S I T E S ,  AND I S  REDUCING 
H A U L I N G  COSTS. ( P H S )  

pL-@1-005.22 S A N I T A R Y  L A N D F I L L  PROVEN UNDER F I R E  
MCRAE , N. 

T H E  AMERICAN C I T Y  7 6 ( 5 1 ,  P. 94 (MAY 1 9 6 1 ) .  D E S C R I B E S  THE WAY I N  WHICH THE C I T Y  OF BIRMINGHAM,  ALABAMA, REOPENED 
TWO OLD DUMP S I T E S  AS S A N I T A R Y  L A N D F I L L S  D E S P I T E  P R E L I M I N A R Y  O P P O S I T I O N  BY AREA RESIDENTS.  G I V E S  T I P S  ON PREPARING AND 
O P E R A T I N G  A L A N D F I L L  WHICH B I P M I N G H A M  C I T Y  O F F I C I A L S  FOUND TO BE VALUABLE.  ( P H S )  

pLSlkQQ525 A CLEANER C I T Y  THROUGH TEAMWORK ( C O L L E C T I O N  S A N I T A R Y - L A N D F I  L L  PEST-CONTROL 1 

T H E  AMERICAN C I T Y  7 6 ( 9 ) ,  P. 113 (SEPTEMBER 1 9 6 1 ) .  D I S C U S S E S  IMPROVEMENTS MADE I N  REFUSE STORAGE, C O L L E C T I O N ,  AND 
D I S P O S A L  P R A C T I C E S  AS PART O F  A PROJECT FOR BETTER C I T Y - W I D E  S A N I T A T I O N  I N  ROCKY MOUNT, NORTH-CAROLINA.  ( P H S )  

OLMSTEAD, R. 0. 

Q73l=QM.21 A N N E X A T I O N  P E Q G I R E S  REFUSE CHANGES ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  ) 
GENTRY, R .  

THE A M E R I C A N  C I T Y  7 6 ( 3 ) ,  P. 2 9  (MARCH 1961). ANNEXATION O F  NEW AREA B Y  THE C I T Y  OF K N O X V I L L E ,  TENNESSEE, W I L L  
N E C E S S I T A T E  A COMPLETE' OVERHAUL OF REFUSE C O L L E C T I O N  ROUTES AND T H E  O P E N I N G  O F  A SECOND L A N D F I L L  FOR D I S P O S A L .  ( P H S )  

QI=Q.kQQ=B S A N I T A R Y  L A N D  F I L L  B Y  CONTRACT ( COST(OPERAT1NG) 1 

I L L I N O I S .  A P R I V A T E  COhTRACTOR P R O V I D E S  THE S E R V I C E  A T  AN ANNUAL PER C A P I T A  COST OF ONLY $3.06. ( P H S )  

u-ALrPp-2 L A N G F I L L  ENDS REFUSE D I S P O S A L  PROBLEMS ( COST(OPERAT1NG) R E C L A M A T I O N (  LAND)  1 

P U B L I C  WC!RKS 9 0 ( 3 ) r  P. 131 (MARCH 1 9 5 9 ) .  S A N I T A R Y  L A N D F I L L  WAS I N I T I A T E D  I N  H I G H L A N D  PARK, I L L I N O I S  I N  1 9 5 2 .  T H E  

CHICAGO AREA. THE S I T E  PRESENTLY USED WAS P R E V I O U S L Y  AN OPEN DUMP, AND THE S W I T C H  T O  A S A N I T A R Y  L A N D F I L L  O P E R A T I O N  H A S  

THE S A N I T A R Y  L A N D F I L L  S I T E ,  BUT EACH COLLECTS T H E I R  OWN REFUSE. AT T H E  S I T E ,  TRENCHES ARE DUG 15  F T  D E E P  AND TWO 
LAYERS O F  REFUSE ARE F I L L E D  I N T O  THE P I T .  WHEN THE REFUSE REACHES A H E I G H T  OF 7 FT, A FOOT OF EARTH CGVER I S  P L A C E D  
OVER THE REFUSE. AhOTHER 7 FT O F  REFUSE IS THEN PLACED UPON THE P I L E .  T H I S  L I K E W I S E  I S  COVERED W I T H  A FOOT OF EARTH. 
A NUMBER O F  S E R V I C E  B U I L D I N G S  HAVE BEEN B U I L T  ON COMPLETED F I L L  AREAS, I N C L U D I N G  A STORAGE SHED FOR REFUSE C O L L E C T I O N  
TRUCKS. T H E  COST O F  D I S P O S A L  AVERAGES $0.'?8/CU YD OF GARBAGE, AND $0.15 /CU-YD OF UNCOMPACTED REFUSE. ( U C )  

THE A M E R I C A N  C I T Y  7 6 ( 2 )  P. 104 (FEBRUARY 1 9 6 1 ) .  D E S C R I B E S  REFUSE C O L L E C T I O N  AND D I S P O S A L  O P E R A T I O N S  I N  P E O R I A ,  

GIESER,  F .  E. 

SYSTEM WAS RECOMMENCED A F T E R  I N T E N S I V E  STUDY AND PERSONAL I N V E S T I G A T I O N  OF METHODS USED B Y  OTHER M U N I C I P A L I T I E S  I N  THE 

E L I M I N A T E D  THE ODOR, F L Y  AND RAT PROBLEMS T H A T  PLAGUED THE C I T Y  UNDER THE O L D  SYSTEM. F I V E  N E I G H B O R I N G  COUNTIES U S E  

QI=Ql=QQsft4 S A N I T A R Y  L A N D F I L L  L I V E S  U P  T O  COUNTY'S E X P E C T A T I O N S  ( COST(OPERAT1NG) COST(COMPAR1 SONS) 1 
KOCt-, A. S .  

P U B L I C  WORKS 96 (7 ) ,  P. 70  ( J U L Y  1 9 6 5 ) .  L I B E R A L  USE IS MADE O F  CANYON BOTTOMS AS L A N D F I L L  S I T E S .  REFUSE PRODUCTION 
I N  THE COUNTY I S  2 9 3 0 C  TONS PER DAY. THE EQUIPMENT C O N S I S T S  OF 1 2  D 7 E  C A T E R P I L L A R  TRACTORS, 2 CAT 6 1 9 C  
TRACTOR-SCRAPERS, 1 kAGNER DOZER-COMPACTOR, FOUR O F  D 7 E ' S  ARE S T A T I O N E D  AT EACH OF THE THREE L A N D F I L L  S I T E S ,  TWO 
NORTHERN S I T E S  R E C E I V E  90 PERCENT OF T H E  R U B B I S H  VOLUME. BECAUSE OF T H I S ,  ONE 6 1 9 C  WORKS A T  EACH L O C A T I O N .  
PROCEDURE- THE F I L L  I S  BEGUN A T  THE LOWER END OF CANYON AND I S  T H E N  ADVANCED U P H I L L ,  W I T H  A BENCH FORMED ON AN AVERAGE 
OF EVERY 5 0  FEET.  I N D I V I D U A L  C E L L S  ARE 5 0  TO 6 0  F T  LONG, AND ARE F I L L E D  TO A D E P T H  OF 1 5  F E E T .  ( U C )  

Q I d l = Q Q 5 3  F U N L A M E h T A L S  OF S A N I T A R Y  L A N D F I L L  OPERATIONS ( S A N I T A R Y - L A N D F  I L L  COST(OPERAT1NG 1 ) 
SALES DEPARTMENT O F  C A T E R P I L L A R  TRACTOR COMPANY P U B L I C  WORKS 9 5 ( 1 2 )  t P. 88 (DECEMBER 1 9 6 4 ) .  T H E  A R T I C L E  C O N T A I N S  A 
D E S C R I P T I O N  OF METHODS @ F  L A N D F I L L .  A L I S T  IS G I V E N  OF T H E  R E Q U I R E D  E Q U I P M E N T  AND E S T I M A T E S  APE MADE CF THE COSTS. 
( U C )  

USl-00547 COUNTY L A N D F I L L  R E C L A I M S  MARSHLANDS ( R E C L A M A T I O N (  L A N D )  S A N I T A R Y - L A N D F I L L  1 

COUNTY'S 71 COMMUNITIES,  I.E.9 A P O P U L A T I O N  O F  6 0 0 , 0 0 0  AND A C O L L E C T I O N  OF H I G H L Y  DEVELOPED COMMERCIAL AND I N E U S T R I A L  
P U B L I C  WORKS 94(3)9  P. 117 (MARCH 1 9 6 3 ) .  THE BEPGEN COUNTY, NEW JERSEY,  S A N I T A R Y  LANDFILL-S_ERVES 5 2  OF THE 

COMPLEXES. THROUGH THE D I S P O S A L  OF 400 TRUCKLOADS OF A L L  TYPES O F  REFUSE PER DAY, LOW-VALUE T I D A L  MARSHLAND I S  
CONVERTED I N T O  P O T E N T I A L  R E C R E A T I O N  S I T E S  AT THE RATE OF 60 ACRES PER YEAR. OVER 14,000 CU YD OF COMPACTED M A T E R I A L  
ARE P L A C E D  I N  THE DUMP WEEKLY. S I N C E  A W I D E  V A R I E T Y  O F  T Y P E  AND S I Z E  OF M A T E R I A L  I S  HANDLED, A S I N G L E  L I F T  UP TO 1 5  

ARE 3 5  F E E T  WIDE AND FROM 2 5  TO 30 FEET LONG. BECAUSE OF THE DEEP F I L L S ,  A G I V E N  WORK F A C E  R E M A I N S  OPEN TWO TO THREE 
FEET T H I C K  I S  MORE F E A S I B L E  THAN M U L T I P L E  SHALLOWER L I F T S .  A M O D I F I E D  TRENCH AND COVER SYSTEM I S  USED. THE TRENCHES 

DAYS BEFORE B E I N G  COVEPED. THE T O T A L  L A N D F I L L  S I T E  COVERS NEAPLY 800 ACRES O F  COUNTY-OWNED MARSHLAND. I T  I S  BROKEN 
I N T O  A DOZEN I N D I V I D U A L  S I T E S  B Y  A NETWORK OF LOCAL ROADS AND E X P R E S S k A Y S  C R I S S C R O S S I N G  T H E  S E C T I O N .  HAUL ROADS ARE 
MADE OF CRUSHED RCCK TO PREVENT M I R I N G .  ( U C )  

Qk!llzQQ.533 L A N D F I L L  FROM EYESORE TO ASSET ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) I N C I N E R A T I O N  ) 
M A I L E Y ,  H. V .  

P U B L I C  WORKS 9 5 ( 1 1 )  P. 9 5  (NCVEPBER 1 9 6 4 ) .  T H E  S I T E  OF T H E  OPERATION WAS A T  WILKES-BARRE,  P E N N S Y L V A N I A .  S I X  
V I L L A G E S  J O I N E D  T O  OPERATE T H E  L A N D F I L L .  THE LOCALE OF THE F I L L  WAS AN ABANDONED COAL S T R I P P I N G  AREA. T H E  ANNUAL 
E X P E N D I T U R E  ( 5 - C A Y  WEEK) I S  E S T I M A T E D  AT 39 CENTS PEP C A P I T A  PER YEAR FOR A C O N T R I B U T I N G  P O P U L A T I C N  CF 9 3 , 0 0 0 .  AN 
UYEXPECTEDLY LARGE PEVENUE I S  O B T A I N E D  FROM COMMERCIAL HAULERS ANC COMMERCIAL AND I N D U S T R I A L  E S T A B L I S H M E N T S .  FOR 
EXAMPLE, I N  J U N E  1 9 6 4 ,  A T O T A L  O F  3 , 7 4 5  V E H I C L E S  ( O F  WHICH 6 8 7  WERE M U N I C I P A L  TRUCKS, 1,440 S M A L L  PICKUPS,  1 , 6 1 8  
COMMERCIAL HAULERS)  CAME TO T H E  S I T E .  COST OF P R E P A R I N G  T H E  S I T E  WAS $ 2 1 0 0 0 .  THE PRESENT COST TO WILKES-BARRE I S  
$ 2 5 , 2 5 7  PER YEAR. (WHEN AN I N C I N E R A T O R  WAS USED, THE COST WAS $ 6 0 , 7 9 8  PER YEAR.)  ( U C )  

p Z 5 I k ~ Z 1 6  A C I T Y  DUMPS I T S  C U M P S I T E  ( S A N I T A R Y - L A N D F I L L  1 

P U B L I C  WORKS 9 3 ( 3 ) ,  P. 117 (MARCH 1 9 6 2 ) .  U N T I L  1 9 6 2 ,  LOGANSPORT, I N D I A N A ,  HAD I T S  REFUSE D I S P O S E D  O F  BY OPEN DUMP, 
OPEN BURNING,  AND HOG F E E D I N G .  BECAUSE OF T H E  MANY H E A L T H  HAZARDS A S S O C I A T E D  W I T H  THESE METHODS, I T  D E C I D E D  TO S W I T C H  

R I N E H A R T ,  J 

TO S A N I T A R Y  L A N D F I L L .  A D E A L  WAS MADE I N  WHICH THE C I T Y  PURCHASED A 50-ACRE L A N D F I L L  S I T E  I N  A H I L L Y  WASTELAND W I T H I N  
A M I L E  OF T H E  C I T Y  L I M I T S .  J U R I S D I C T I O N  OVER THE O P E R A T I O N  O F  THE S I T E  W I T H I N  THE S P E C I F I C A T I O N S  OF A CGNTRACT W I T H  
THE C I T Y  WAS L E F T  TL) THE W I N N I N G  CONTRACTOP. THE I N T E R E S T I N G  FEATURE I S  T H A T  T H E  NEW CONTRACT ( C O L L E C T I O N  PLUS 
D I S P O S A L )  IS 629,OOC PER YEAR L E S S  THAN I T  HAD BEEN W I T H  THE OLD O B J E C T I O N A B L E  METHOD O F  D I S P O S A L .  ( U C )  
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-1-2 V I L L A G E  C F  16,000 SAVES $24r000/YP W I T H  S A N I T A R Y  L A N D F I L L  ( C O S T ( O P E R A T I N G 1  I 

P U B L I C  WORKS 86(2), P. 81 (FEBRUARY 19551. B Y  S W I T C H I N G  TO A S A N I T A R Y  L A N D F I L L  OPERATION,  MELRGSE PARK, I L L I N O I S  
A P P A R E N T L Y  SAVES UP TO $24,000 PER YEAR OVER OTHER MEANS OF D I S P O S A L .  T H E  C I T Y  PURCHASED A 10-ACRE S I T E  BACK I N  1941, 
AND S I N C E  I T  HAS A P O P U L A T I O N  OF ONLY 16~000, I T  HOPES TO M A I N T A I h  THE SAME S I T E  U N T I L  A P P R C X I M A T E L Y  1975. C O L L E C T I O N S  

KNU@SEN, E .  J. 

ARE MADE ONCE EACH k E E K  I N  T H E  R E S I D E N T I A L  S E C T I O N  O F  TOWN, AND ONCE D A I L Y  I N  THE COMMERCIAL SECTION.  CCMPACTED SLAG 

OPEN DUMP OPERATION.  ODORS ARE NOW ALMOST NONEXISTENT.  R A T S  ARE NO PROBLEM BECAUSE THEY DO NOT L I K E  T O  BURROW THROUGH 
COVER I S  USED A T  THE F I L L .  T H I S  USE H E L P S  A L L E V I A T E  T H E  PROBLEMS OF ODOR, RODENTS, AND VERMIN WHICH PLAGUED THE OLD 

THE G R I T T Y  SLAG, AND F L I E S  ARE A VERY PARE OCCURRENCE. ( U C )  

Qlzal.raQhQQ ONE BULLDOZER I N  A TRENCH ( S A N I T A R Y - L A N D F I L L  
VERDEN, J. 

THE A M E R I C A N  C I T Y  74(11) T P. 165 (NOVEMBER 1959). I N  1957 V I C T O R I A ,  TEXAS TURNED TO THE USE OF THE S A N I T A R Y  
L A N D F I L L .  A DEEP TRENCH W I T H  D A I L Y  COVER METHOD WAS SELECTED AS THE B E S T  S O L U T I O N  TO THE C I T Y ' S  WASTE D I S P O S A L  
PROBLEMS. GARBAGE I S  P I C K E C  UP T W I C E  A WEEK FROM RESIDENCES,  AND TPASH ONCE A WEEK. A BULLDOZER D I G S  TRENCHES 3 5  F T  
WIDE, 40 F T  LONG, ANC 1 5  TO 16 F T  D E E P  FOR T H E  REFUSE. THE SAME BULLDOZER COMPACTS THE REFUSE I N  THE TRENCH AND COVERS 
I T  EVERY N I G H T .  T H E  L A N D F I L L  S I T E  HAS 1,000 ACRES. I N  SUMMER, THE TRENCHES ARE SPRAYED W I T H  I N S E C T I C I D E S  T O  PROTECT 
T H E  AREA A G A I N S T  F L I E S .  ( U C )  

QEQl=QQhQA INCOME D E F R A Y S  COSTS A T  S A N I T A T I O N  FARM " . 

THE A M E R I C A N  C I T Y  7 4 ( 1 2 ) ~  P. 76 (DECEMBER 1959). I N  X E N I A ,  OHIO,  A S W I T C H  WAS MADE FROM A N  OPEN DUMP TYPE OF 
O P E R A T I O N  T O  ONE OF T H E  S A N I T A 9 Y  L A N D F I L L  TYPE FOR THE D I S P O S A L  OF S O L I D  WASTES. W I T H  T H E  USE O f  WARFARIN RAT POISON,  
ONE M I L L I O N  RATS WERE K I L L E C  I N  T H E  PROCESS O F  C L E A N I N G  UP THE DUMP. THE C I T Y  SERVES A P O P U L T I C N  GF ABCUT 20,000 AND 
HAS 116 ACRES A T  I T S  D I S P O S A L  FOR L A N D F I L L .  THE GARBAGE I S  COMPACTED AND COVERED U N T I L  A H E I G H T  OF ABOUT 40 F E E T  I S  
REPCHED. ABOUT 1/4 CF AN ACRE PER YEAR I S  U T I L I Z E D .  THE C I T Y  CHARGES $4.55 PER QUARTER PER R E S I D E N C E  FCR C O L L E C T I O N  
AND D I S P O S A L .  I T  CPARGES $0.35 AND U P  FOR P R I V A T E  DUMPING. COSTS O F  O P E R A T I O N  ARE MET B Y  T H I S  INCOME. ( U C )  

ROBERTSON, A. M. 

P I A k M 4 2 6  T H E  S A N I T A R Y  F I L L  ( COST(OPERAT1NG) VOLUME-REDUCTION Q U A N T I T Y  ECONOMICS 1 
THE A M E R I C A N  C I T Y  76(2), P. 84 (FE6RUAP.Y 1961). A D I S C U S S I O N  OF WHY THE S A N I T A R Y  L A N D F I L L  I S  THE ONLY P R A C T I C A L  
A L T E R N A T I V E  TO I N C I h E R A T I O N  FOR REFUSE D I S P O S A L  I N  T H E  U N I T E D  STATES.  PRESENTS A SUMMARY I N  T A B U L A R  FORM OF 
S I G N I F I C A N T  O P E R A T I h G  D E T A I L S  ANC OTHER P E R T I N E N T  DATA ON SOME OF THE A C T I V E  S A N I T A R Y  F I L L S  I N  THE U N I T E D  S T A T E S  ( 
A R I Z O N A  T O  M A I N E  1.  ( P H S l  

!2kQkQ.Q632 T H E  S A N I T A P Y  FILL--HOW I T  OPERATES PART I 1  ( S A N I T A R Y - L A N D F I L L  ECONOCICS CCST ( O P E R A T I N G  1 VOLUME-REDUCTION 

T H E  AMERICAN C I T Y  76(3), P. 98 (MARCH 1961). A D I S C U S S I O N  OF T H E  P R I N C I P L E S  I N V O L V E D  I N  E S T A B L I S H I N G  AND O P E R A T I N G  
A S A N I T A R Y  L A N D F I L L .  I N C L U D E S  S E L E C T I O N  OF S I T E ,  O P E R A T I O N  OF THE L A N D F I L L ,  COSTS, I N V O L V E D ,  EQUIPMENT NEEDED, FUTURE 
USE O F  THE R E C L A I M E D  LAND,  AND REFUSE D E C O M P O S I T I C N  AT T H E  F I L L .  PRESENTS A SUMMARY OF O P E R A T I O N S  A T  A D D I T I O N A L  
L A N D F I L L  S I T E S  FROM M A I N E  TO TENNESSEE. ( P H S )  

Ql-EQp633 THE S A N I T A R Y  FILL- -H@W I T  OPERATES PART I11 ( COST(OPERAT1NG) ECONOMICS COST(OPERAT1NG) VOLUME-REDUCTION 

THE A M E R I C A N  C I T Y  76(4), P. 84 ( P P R I L  1961). D E S C R I B E S  T H E  TRENCH, AREA, AND RAMP S A N I T A R Y  L A N D F I L L I N G  METHODS. 
SUMMARIZES OPERATIONS I N  TABULAR FORM A T  THE R E M A I N I N G  A C T I V E  L A N D F I L L  S I T E S  I N  THE U N I T E D  STATES FROM TENNESSEE TO 
W I S C O N S I N .  ( P I - S )  

97=Ql=QQ432 COUNTY PREPARES A MASTEG P L A N  FOR REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  
P U B L I C  WOPKS 9 1 ( 8 ) ,  P .  87-88 (AUGUST 1960). THE A R T I C L E  PRESENTS T H E  P L A N  FOR REFUSE D I S P O S A L  WHICH WAS PREPARED 
FOR C O N S I D E R A T I O N  BY ORANGE COUNTY, C A L I F O R N I A .  T H E  U S E  O F  ABANDONED SAND AND GRAVEL P I T S  AND THE PLANNED D I S P O S A L  
PROGRAM WERE DEVELOPED TO PREVENT T H E  DUMPING O f  REFUSE M A T E R I A L  ALCNG ROADSIDES I N  T H E  R A P I D L Y  GROWING COMMUNITY. 
T H I S  REPORT I S  ACTUALLY AN ABSTRACT O F  THE COMPLETE REPORT S U B M I T T E D  TO THE COUNTY FOR T H E I R  C O N S I D E R A T I O N .  T H E  F U L L  
REPORT D I S C U S S E S  I N  C O N S I D E R A B L E  D E T A I L  D I S P O S A L  BY I N C I N E R A T I O N ,  COMPOSTING, OCEAN DUMPING,  G R I N D 1  NG AND DISCHARGE TO 
SEWERS, F E E D I N G  TO SWINE AND O P E R A T I O N  OF S A N I T A R Y  L A N D F I L L S .  ( P H E A )  

= = Q L D & 3  STUDY OF HAZARDS I N  C I S P O S I N G  OF I N S E C T I C I D E  C O N T A I N E R S  A T  A C I T Y  L A N D F I L L  ( S 4 N I T A R Y - L A N D F I L L  H E A L T H  

P U B L I C  WORKS 91(7), P. 110-111 ( J U L Y  1960). THE PROBLEM OF D I S P O S I N G  OF C O N T A I N E R S  AND T O X I C  WPSTE M A T E R I A L S  
M A I L ,  G. A. + HARTWELL, W. V. + HAYES, G. Re, JR.9 + FUNCKES, A. J. 

R E S U L T I N G  F 9 0 M  THE MANUFACTURE, FORMULATION, AND USE O F  P E S T I C I D E S  FACES MANY M U N I C I P A L I T I E S .  P H O E N I X ,  A R I Z O N A ,  TO 
REDUCE T H E  P O S S I B L E  h P Z A R D t  HAD A STUDY MADE AND CRUSHED A T  THE I N S E C T I C I D E  P L A N T  A L L  F I B E R E D  DRUMS CESICNATED FOR 
D I S P O S A L  AT T H E  C I T Y  L A N D F I L L  W H I C H  HAD C A R R I E D  I N S E C T I C I D E  TO E L I M I N A T E  THE CLOUDS OF DUST WHICH M I G H T  A R I S E  I F  A 
L A N D F I L L  B U L L D O Z € R  D I D  THE CRUSHING. METAL CONTAINERS WERE WASHEC THREE T I M E S  W I T H  WATER AND RENDERED U N S E R V I C E A B L E  BY 
M U L T I P L E  PUNCTURFS BEFORE B E I N G  DISCARDED.  O B S E R V A T I O N S  MADE ON THE BULLDOZER OPERATOR AFTER FOLLOWING THESE 
P R E C A U T I O N S  I N C I C A T E D  THAT CONTAINERS FOR ORGANIC PHOSPHORUS I N S E C T I C I D E S  MAY BE D I S P O S E D  OF W I T H  SAFETY T @  L A N D F I L L  
PERSONNEL WHEN PROPER PH E C A U T I O N S  ARE OBSERVED. FLOOR SWEEPINGS AND OTHER S P I L L A G E  OF H I G H L Y  T O X I C  I N S E C T I C I D E S  SHOULD 

WASTE C C N T A I N E R S  FROM THE F C R M U L A T I N G  PLANTS C O N S I S T E D  O F  M U L T I W A L L E D  PAPER BAGS THAT C O N T A I N E D  M A T E R I A L S  T H A T  WERE 

( PHEA 1 

QI=Ql=QQO43 K E E P I N G  A S P N I  TARY L A N D F I L L  SANITARY 

P U B L I C  WORKS 92(91 T P. 112-114 (SEPTEMBER IS61 1 .  S A N I T A R Y  L A N D F I L L  I S  S T I L L  THE MOST S A T I S F A C T O R Y  AND ECONOMIC 

BE D I S P O S E C  OF BY T F A I N E D  PLANT PERSONNEL AND NOT SENT TO THE P U B L I C  L A N D F I L L .  I T  WAS FOUND T H A T  8 5  PERCENT OF T H E  

R E L A T I V E L Y  INNOCUOUS AND WOULD NOT, UNDER E X I S T I N G  D I S P O S A L  P R A C T I C E S ,  C O N S T I T U T E  A HAZARD AT T H E  D I S P O S A L  S I T E .  

BJCRNSOF, Be F. + BOGUEt M. D. 

S A N I T A R Y  METHOD OF GAPBAGE AND R U B B I S H  D I S P O S A L  FOR MOST C O M M U N I T I E S  UNDER lC0,OOO P O P U L A T I O N  A N 0  FOR MANY LARGER 
C I T I E S .  ALTHOUGH T H E  C P E P A T I O N  IS R E L A T I V E L Y  S I M P L E ,  THE S A N I T A R Y  L A N D F I L L  SHOULD BE PLANNED AND OPERATED AS AN 
E N G I N E E R I N G  PROJECT. THROUGH T I M E L Y  E D U C A T I O N  AND CCNTINUOUS H I G H  STANDARDS O F  O P E R A T I O N  THE P U B L I C  SHOULD LEARN THE 
MARKED D I F F E R E N C E  BETWEEN AN I' OPEN DUMP I' AND A TRUE S A N I T A R Y  L A N D F I L L .  ( P H E A )  

QIS!Opf& O P E P A T I O N  OF S A N I T A R Y  L A N D F I L L S  BY C O U N T I E S  
P U B L I C  WORKS 90(21~ P. 1 2 5  (FEBRUARY 1959). REPORT OF A Q U E S T I O N N A I R E ,  N A T I O N W I D E  SURVEY BY P U B L I C  WORKS M A G A Z I N E  
G I V I N G  D A T A  ON F I N A N C I N G ,  EQUIPMENT USED, CHARGES MADE, AND FUTURE P L A N S  FOR COUNTY OPERATED S A N I T A R Y  L A N D F I L L S .  ( P H S )  

QZAl=QQ631 D E T E F M I N I N G  E F F E C T S  OF RECOMPACTION ON A L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT 1 

P U B L I C  WORKS 99(1) P. 72-73 ( J A h U A R Y  1968). A D E S C R I P T I O N  O F  RESEARCH AT T H E  C I T Y  OF SANTA C L A R A ' S  S A N I T A R Y  
L A N D F I L L  T O  E S T A 6 L I S H  I f  E X C A V A T I O N  AND RECOMPACTION OF L A N D F I L L  WOULD ACCELERATE S T A B I L I Z A T I O N .  A F I L L E D ' C E L L  WAS 

STCFiE, R. + I S R A E L ,  Me 

OPENED, AND T H E  M A T E R I A L  WAS INSPECTED.  ODOR WAS PRESENT, AND APPARENTLY THEPE WAS L I T T L E  CHANGE I N  THE CHARACTER OF 
THE L A N D F I L L  M A T E R I A L .  THE M A T E R I A L  WAS RECOMPACTED AND SETTLEMENT MEASUREMENTS ARE B E I N G  TAKEN. 

QZ=QL=QQaZS OPERATION O F  S A N I T A R Y  L A N D F I L L S  ( METHODS E Q U I P M E N T  CCMPACTION 1 
P U B L I C  WOPKS 8 S ( ? ) ,  P. 115 (SEPTEMBER 1958). FACTORS T O  BE CONSIDERED I N  T H E  ESTABLI-SHMENT OF S A N I T A R Y  L A N D F I L L S ,  
D I S T A N C E  O F  HAUL, AREA NEEDED, NEIGHBORS, COST O F  LAND, TOPOGRAPHY, CONTROL OF DUMPING, COVER M P T E R I A L  A V A I L A B I L I T Y  ARE 
REVIEWED. PREPARATION CIF THE S I T E  AND THE TQENCHT PAMP, AND AREA METHODS OF O P E R A T I O N  ARE DESCRIBED.  ( P H S )  
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QJ-Ol-QQUZ SELF-SUPPORTING L A N D F I L L  HELPS ATTRACT I N D U S T R Y  ( S A N I T A R Y - L A N D F I L L  1 
P U B L I C  WORKS 98(3) P. 98, 116 (MARCH 1967). I N  SOLON, OHIO,  AN OPEN DUMP WAS CONVERTED I N T O  A S A N I T A R Y  L A N D F I L L .  
T H E  O P E R A T I N G  COST I S  P R E S E N T L Y  SUPPORTED BY DUMPING F E E S  FROM NONRESIDENT AND I N D U S T R I A L  USERS. ( P H E A )  

m=QkQQZS& L A L D F I L L  GPERATIONS BY L O S  ANGELES COUNTY ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 1 
P U B L I C  WORKS 91(9), P. 122-123 (SEPTEMBER 1960). T H E  B A N N I N G  OF BACKYARD I N C I N E R A T I O N  OF REFUSE B Y  THE ENACTMENT 

S A N I T A R Y  L A N D F I L L  AFEAS AND THE CCNSTRUCTlON OF SOUTH GATE TRANSFER S T A T I O N .  T H E  19 S A N I T A T I O N  D I S T R I C T S  R E S P O N S I B L E  
OF AN " ANTI-SMOG " ORDINANCE I N  OCTOBER 1957, I N  L O S  ANGELES COUNTY, C A L I F O R N I A ,  BROUGHT I N T O  F U L L - T I M E  O P E R A T I O N  TWO 

FOR T H E  O P E R A T I O N S  J O I N T L Y  SERVE MORE THAN 3 M I L L I O N  PEOPLE I N  57 C I T I E S ,  AS WELL AS A NUMBER O F  UNINCORPORATED 
COMMUNITIES.  S I T E S  APE OPERATED AS RAMP T Y P E  L A N D F I L L S ,  W I T H  REFUSE D E L I V E R E D  TO THE BOTTOM OF THE WORKING FACE. I T  
I S  PUSHED UP, PLACED, COMPACTED AND COVERED W I T H  EARTH BY TRACTORS EQUIPPED W I T H  BULLDOZER BLADES. A 12 I N C H  L A Y E R  OF 
D I R T  I S  COMPACTED OVER T H E  FACE OF THE RAMP AT THE END OF EACH DAY'S OPERATION.  THE PRIMARY COMPACTION OF T H E  REFUSE 
I S  ACCCMPLISHEC BY THE TRACK R O L L I N G  OF THE DOZER TRACTORS, AND T H E  EARTH COVER COMPACTED B Y  THE A P P L I C A T I O N  OF WATER 
AND T R A V E L  O F  REFUSE V E H I C L E S  AND EARTH-MOVING EQUIPMENT.  C O L L E C T I O N  O F  THE REFUSE I S  L E F T  TO EACH LOCAL AGENCY TO 
HANDLE AS I T  CkOOSES AND T H E  L A N D F I L L  AREAS MAY BE U T I L I Z E D  B Y  BOTH P U B L I C  AND P R I V A T E  HAULERS. A L L  COSTS, I N C L U D I N G  
THAT OF THE LAND, ARE B E I N G  COVERED BY THE $1.00 PER TON CHARGE. D E P R E C I A T I O N  O F  EQUIPMENT I S  23 CENTS PER TON. COST 
OF 3 P E R A T I O N  AND MAINTENANCE E X C L U S I V E  OF EQUIPMENT I S  43 CENTS PER TON. B I L L I N G  AND ACCOUNTING COSTS ARE 11 CENTS PER 
TON. WHEN THE L A N D F I L L S  ARE COMPLETED, THE S I T E S  W I L L  BECOME COUNTY-OPERATED R E G I O N A L  PARKS W I T H  G C L F  CCURSES AND 
OTHER R E C R E A T I O N A L  AND C U L T U R A L  F A C I L I T I E S .  

QZ=Ql=QQZS1 S A N I T A R Y  L A N D F I L L  O P E R A T I O N S  I N  NEW YORK S T A T E  ( COST(GPERAT1NG) SALVAGE F I N A N C I N G  1 

P U B L I C  H E A L T H  REPORTS 79(6), P. 543-548 ( J U N E  1964). D A T A  ARE PRESENTED ON 24 L A N D F I L L S  S E R V I N G  P O P b L A T I O N S  
PAGAN07 S. 

RANGING FROM 3,000 T O  250,000. COST DATA SHOWED PER C A P I T A  O P E R A T I N G  COSTS TENDED TO DECREASE AS T H E  S I Z E  OF T H E  
P O P U L A T I O N  SERVED I K C P E A S E D ,  BUT MANY V A R I A B L E  FACTCRS SUCH AS L A N E  COSTS, HOURS OF OPERATION,  AND TYPE CF EQUIPMENT 
USED MUST BE TAKEN I N T G  C O N S I D E R A T I O N .  N U I S A N C E S  WERE REPORTED FROM BURNING REFUSE, ODOR, SMOKE, F L I E S ,  AND I N  MANY 
CASES FRCM TOO MLCH T R A F F I C  ON T P E  F I L L ,  WHICH I N T E R F E R E D  W I T H  OPERATION.  A SUMMARY I S  I N C L U D E D  OF THE T Y P E  OF 

CREATED FEW PRCBLEMS. ( P H E A )  

QI=Pl=P9757 GRAVFL F I T  T O  L A N C F I L L  PARK W I T H  R O L L I N G  H I L L S  ( R E C L A M A T I O N ( L A N D )  1 

P U B L I C  WORKS 97(2), P. 105-106 (FEBRUARY 10661. THE C O M B I N A T I O N  OF GRAVEL M I N I N G  W I T H  S A N I T A R Y  L A N D F I L L  TO R E C L A I M  

OPERATION,  EQUIPMENT USED, DEPTHS OF F I L L S ,  AND ANNUAL COST OF OPERATION.  PROPERLY OPERATED L A N D F I L L S  APPARENTLY 

TAYLOR, R. N .  

LAND NEAP PHOErUIXt A F I Z O N A ,  I S  DESCRIBED.  

Q M k Q Q Z e z  A SURVEY C F  S A N I T A R Y  L A N D F I L L  P R A C T I C E S ,  T H I R T I E T H  PROGRESS REPORT ( PROHI B I T E D - I T E M S  F I N A N C I N G  EQUIPMENT 
PUBLIC-ACCEPTANCE R E C L A M A T I O N ( L A N D 1  Q U A N T I T Y  GROUND-WATER COMPACTION SALVAGE OPEN-BURNING 1 

COMMITTEE ON S A N I T A R Y  E N G I N E E R I N G  RESEARCH PROC OF AM SOC C I V I L  ENGRS J S A N I T  ENGRG D I V  87(SA4), PART 1, P. 65-84 ( J U L Y  
1961 I I N  TWE L I N I T E D  STATES, S A N I T A R Y  L A N D F I L L S  ARE A COMMON LOW COST REFUSE D I S P O S A L  METHOD. THEY CAN P R O V I D E  
S A T I  SFACTDPY, NU1 SANCE-FREE OPERATION.  THE GENERAL P O P U L A R I T Y  OF S A N I T A R Y  L A N D F I L L S  I S  ONLY P A R A L L E L E D  BY THE L I M I T E D  
A V A I L A B L E  T E C H N I C A L  I N F O R M A T I O N  D E S C R I B I N G  PROVEN OPERATING AND L A N D  R E C L A M A T I O N  EXPERIENCE.  T H E  T E C H N I C A L  DATA 
PRESENTED I N  T H I S  PEPORT WAS O B T A I N E D  FROM A Q U E S T I O N N A I R E  SURVEY OF SOME 250 OPERATING A G E N C I E S  AND MAY BE USED AS A 
GENERAL G U I D E  TO CURRENT S A N I T A R Y  L A N D F I L L  PRACTICES.  

Q3-01-QQI95 AN URBAh COUNTY ADOPTS A MASTER P L A N  S A N I T A R Y - L A N D F I L L  ) 
T H E  AMERICAN C I T Y  7 5 ( 5 ) ,  P. 29 (MAY 1960). ORANGE COUNTY, C A L I F . ,  AN AREA LARGELY URBAN W I T H  SOME 700,000 
P O P U L A T I @ N ,  RECENTLY ADOPTED A P L A N  DESIGNED TC! MEET I T S  U L T I M A T E  R E F U S E - D I S P O S A L  NEEDS. THE NEED FOR SUCH A P L A N  
BECOMES APPARENT WHEN ONE CONSIDERS A N T I C I P A T E D  GROWTH - BETWEEN 2 AND 2 112 M I L L I O N  PERSONS B Y  1980 AND MAXIMUM GROWTH 
O F  3 M I L L I O N  BY THE YEAR 2000. THE REPORT S E T S  FORTH THE F O L L O W I N G  CONCLUSIONS AND RECOMMENDATIONS - ( 1 )  T H E  COUNTY 
SHOULD R E T A I N  I T S  PFESENT P O L I C Y  OF P R O V I D I Y G  ADEQUATE AND E Q U I T A B L E  D I S P O S A L  F A C I L I T I E S  FOR T H E  COUNTY AS A WHOLE. 
( 2 )  C O L L E C T I O N  AND SHSRT-HAUL TRANSPORT OF REFUSE I S  BEST A D M I N I S T E R E D  ON T H E  LOCAL L E V E L  AS I S  B E I N G  DONE A T  PRESENT. 
(3) AN ORDINANCE ADCPTED I N  1946 WHEN GARBAGE WAS A MUCH LARGER COMPONENT OF D O M E S T I C  REFUSE T H A N  I T  I S  TODAY SHOULD B E  
AMENDED T C  P E R M I T  T h E  D I S P C S A L  C F  R E S I D E N T I A L  GARBAGE AT THOSE S I T E S  ( S A N I T A R Y  L A N D F I L L )  WHERE THE PRESEhCE OF T H I S  
M A T E R I A L  W I L L  NOT CAUSE P O L L U T I r N  OF SURFACE OR UNDERGROUND WATERS OR CREATE A P U B L I C  NUISANCE.  (4) BECAUSE OF THE 
I M M I N E N T  CLOSURE OF TWO MAJOR D I S P O S A L  S I T E S ,  STEPS SHOULD BE TAKEN TOWARD THE E S T A B L I S H M E N T  OF A TRANSFER S T A T I O N  I N  
THE AREA. B Y  1965 THREE TRANSFER S T A T I O N S  W I L L  B E  NEEDED. (5) NEW LONG-TERM F A C I L I T I E S  SHOULD BE LOCATED I N  ONE 
S E C T I O N  O F  THE CCUNTY A T  T H I S  T I M E  TO A V O I D  A C R I T I C A L  S I T U A T I O N  AT THE T I M E  O F  C L O S I N G  TWO S T A T I O N S ,  S E T  FOR THE NEAR 
FUTURE. (6) THE CCUNTY SHOULD RECOGNIZE THAT I T  I S  D I F F I C U L T  TO LOOK FAR I N T O  THE FUTURE,  CONSEQUENTLY THE P L A N  AS 
ADOPTED DO€S NOT F I X  THE F I N A L  SOLUTION TO THE PROBLEM BUT CAN BE ALTERED AS NEEDS AND E X P E R I E N C E  D I C T A T E .  

Qj'-@l-OCZ9& S I Z E  NC DETERRENT T O  GOOD REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  I 

METHOD OF D I S P O S A L  IS USED. THE REFUSE I S  COMPACTED AND I S  COVERED EACH DAY TO A DEPTH O F  4 I N C H E S  W I T H  EARTH. T H E  
T H E  AMERICAN C I T Y  75(4), Pa 47 ( A P R I L  1969). I N  F B R M V I L L E ,  V I R G I N I A  ( P O P U L A T I O N  4,700) T H E  S A N I T A R Y -  L A N D F I L L  

PERMANENT COVER I S  FFOM 2 TO 3 F E E T  DEEP. T H E  F I N A L  L E V E L  OF THE AREA W I L L  BE R A I S E D  FROM 15 F E E T  TO 18 FEET.  ( U C )  

PZ-Ol-OOPft4 F I V E - Y E A R  PROGRAM UPGRADES REFUSE S E R V I C E  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE 1 

T H E  AMERICAN C I T Y  75(4), P. 108-100 ( A P R I L  1960). A D E S C R I P T I O N  OF CHANGES MADE T O  I M P R Q V E  REFUSE C O L L E C T I O N  ANr 
ROSS17 R e  M. 

D I S P O S A L  I N  R I V E R S I C E ,  C A L I F O R N I A .  OVER F I V E  YEARS A L L  V E H I C L E S  WERE REPLACED W I T H  MODERN U N I T S .  THE METHOD OF 
L A N D F I L L  k A S  CHANGED T C  I N C R E A S E  THE L I F E  OF T H E  S I T E .  ABOUT 100 TONS O F  REFUSE ARE HANDLED P E R  DAY. A SCAVENGER 
ALLOWED TO SALVAGE CAFDEOARD FROM COMMERCIAL REFUSE A T  N I G H T .  C O L L E C T I O N  F E E S  ARE E I T H E R  $1.50 OR $2.00 PER MONTH 
DEPENDING ON T E R E A I N  AND D I S T A N C E  FROM THE L A N D F I L L .  C O L L E C T I O N  I S  TWICE PER WEEK. 

eZz!Jlrf!Q253 TEXANS CHOOSE S A N I T A R Y  L A N D F I L L  OVER BURNING DUMP 
P U B L I C  WORKS 97(7l, P. 92 (1966). GEORGETOWN, T E X A S  CONVERTED FROM OPEN DUMP AND BURN O P E R A T I O N  T O  S A N I T A R Y  
L A N D F I L L .  VOTERS APPROVED $369,000 BOND I S S U E  T O  ACQUIRE 73 ACRE S I T E  AND 10C FWHP CRAWLER LOADER. R E S I D E N C E S  ARE 
CHARGED $1.50 AND APARTMENTS $1.00 PER MONTH. B U S I N E S S E S  $2-$35 PER MONTH. 

41dJl=PlP41 ONE-MAN L A N D F I L L  SERVES 35,000 PEOPLE ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 1 
P U B L I C  WORKS 91(12), P. 99-10n (1960). J A N E S V I L L E ,  WISCONSIN,  EMPLOYS ONE MAN AND A S E R I E S  O F  ABANDONED GRAVEL 
P I T S  TO D I S P O S E  OF T H E I F  REFUSE. T H E  C I T Y  MAKES T H E  REFUSE AND GARBAGE P I C K - U P S  SEPARATELY A T  NO CHARGE TO THE 
C I T I Z E N S .  A D E T A I L E D  COST BREAKDOWN I S  I N C L U D E D  FOR THE YEARLY OPERATION.  

QZS!JAX€Qft J O I N T  CITY-COUNTY S A N I T A R Y  L A N D F I L L  ( COST(OPERAT1NG) ) 
P U B L I C  WORKS 91(2)~ P. 154 (1960). A COOPERATIVE AGREEMENT BETWEEN GLENDALE, C A L I F O R N I A ,  AND LOS-ANGELES COUNTY 
PROVIDES FOR T H E  O P E R A T I O N  OF A CITY-COUNTY L A N D F I L L ,  WHICH THE COUNTY W I L L  OPERATE. A CHARGE OF $1.25 PER TON W I L L  B E  
MADE TO THE C I T Y .  OF T H I S  75 C E L T S  W I L L  B E  USED FOR O P E R A T I O N  AND A M O R T I Z A T I O N .  THE R E M A I N I N G  50 CENTS W I L L  BE S P L I T  
BETWEEN THE TWO GOVERNMENTS AND W I L L  FORM THE B A S I S  FOR F I N A N C I N G  A D D I T I O N A L  NEEDED EQUIPMENT.  T H E  PROJECT 
CONTEMPLATES FUTURE U S E  O F  T H E  AREA FOR R E C R E A T I O N A L  PURPOSES. 

QIdlzIilQQb ANCTHER COUNTY OPERATES A S A N I T A R Y  L A N D F I L L  ( RODENT( CONTROL 1 

P U B L I C  WORKS 91(3) P. 125 (MARCH 1960) DESCRIBES T H E  CONVERSION O F  AN UNORGANIZED AND U N S A N I T A R Y  REFUSE D I S P O S A L  

I N D I V I D U A L S  ARE S T I L L  B R I N G I N G  T P E I R  GARBAGE TO THE L A N D F I L L  TO ESCAPE THE GARBAGE COLLECTORS FEES.  

THCVPSON, P. 

S I T E  I N T O  A S A N I T A R Y  L A N D F I L L  I N  DOUGLAS COUNTY, WASHINGTON. HOWEVER, DUE TO I N A D E Q U A T E  REGULATIONS AND R E S T R I C T I O N S ,  
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plZpJ.=p1QQS S A N I T A R Y  F I L L  R E C L A I  P S  VALUABLE LAND ( S A N I T A R Y - L A N D F I L L  1 
P U B L I C  WORKS 9 1 ( 4 ) ,  P. 156 ( A P R I L  19601. WHEN THE STATE PASSED A LAW P R O H I B I T I N G  OPEN DUMPS, BCRDENTOWN, N.J.9 
I N I T I A T E D  A PROGPAM FOR CONVERTING I T S  REFUSE DUMP I N T O  A S A N I T A R Y  L A N D F I L L .  T H E  NEW L A N D F I L L  HAS NOW BEEN COMPLETED 
AND SERVES 16,OOC; PECPLE I N  THE I M M E D I A T E  V I C I N I T Y .  ( P H S )  

, c  

QI=QL=QlQ31 SA N I T  AR Y L A N  D F I L L 0 P ER AT I ONS 
ARMSTRONG, C. A. 

P U B L I C  WORKS 9 2 ( 6 ) ,  P. 152 ( J U N E  1 9 6 1 ) .  A D E S C R I P T I O N  OF REFUSE C O L L E C T I O N  AND D I S P O S A L  P R A C T I C E S  I h  ROCHESTER, 
MINN.  E M P H A S I Z E S  THE S A N I T A R Y  L A N D F I L L  O P E R A T I O N  AND EQUIPMENT USED, AND PRESENTS A BREAKDOWN OF COSTS INVOLVED.  ( P H S J  

Q7-0l-QlQSZ COUNTY RUNS ECONOMICPL L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  C @ S T ( O P E R A T I N G )  1 
H I L L E R ,  J. P. 

P U B L I C  WORKS 9 2 ( 8 ) ,  P. 109 (AUGUST 1961) .  E X P L A I N S  REFUSE D I S P O S A L  OPERATIONS AT T H E  FOUR L A N D F I L L S  AND 28 
OPEN-BURNING DUMPS I N  S A N  BERNARDINO COUNTY, C A L I F .  ANNUAL REFUSE D I S P O S A L  COSTS I N  T H I S  COUNTY AVERAGE 50.72 PER 
C A P I T A .  L O h  D I S P O S A L  C C S T S  ARE A T T R I B U T E D  TO C O N S O L I D A T I N G  CITY-CCUNTY EFFORTS, P L A C I N G  THE D I S P O S A L  PROGRAM UNDER THE 
COUNTY HIGHWAY DEPARTMENT, L O C A T I N G  L A N D F I L L  S I T E S  TO ASSURE S U F F I C I E N T  VOLUME, AND U S I N G  R E L I A B L E ,  HEAVY-DUTY TRACTORS 
TO HANDLE LARGE VOLUMES E F F I C I E N T L Y  ( P H S  I 

Q1%1=ap33 R E A L I S T I C  APPROACH SOLVES REFUSE PROBLEMS ( COST(OPERAT1NG) S A N I T A R Y - L A N D F I L L  1 
WOCDt Ne 

P U B L I C  WORKS 9 3 ( 8 ) ,  P. 9 4  (AUGUST 1 9 6 2 ) .  DESCRIBES HOW A H I R E D  PROFESSIONAL REFUSE CONSULTANT SOLVED MANY OF THE 

PROGRAM I N C L U D E D  - (1) SECURING THE COOPERATION O F  T H E  REFUSE HAULERS I N  I N V E S T I N G  I N  BETTER E Q U I P M E N T  AND E L I M I N A T I N G  
REFUSE C O L L E C T I C N  AND D I S P O S A L  PROBLEMS I N  T H E  COUNTY OF SANTA-BARBARA, C A L I F O R N I A .  THE C O N S U L T A N T ' S  E;EW REFUSE 

O V E R L A P P I N G  ROUTES, ( 2 )  I N T R O D U C I N G  A RAMP METHOD A T  THE COUNTY L A N D F I L L ,  THEREBY PROLONGING I T S  L I F E  5 YEARS, ( 3 1  
C L O S I N G  THE WILDCAT DUMPS, ( 4 )  I N I T I A T I N G  A L I T T E R  PROGRAM, ( 5 1  D R A F T I N G  AN ORDINANCE FOR THE R E G U L A T I O N  AND D I S P O S A L  
OF REFUSE,  AND ( 6 1  E S T A B L I S H I N G  A SCHEDULE OF FEES FOR T H E  U S E  OF L A N D F I L L  S I T E S ,  A L I C E N S E  F E E  FOR REFUSE HAULERS, AND 
C O L L E C T I O N  FEES FOP R E S I D E N C E S .  I N C L U D E S  TWO DIAGRAMS OF THE COUNTY L A N D F I L L  S I T E .  ( P H S )  

QkQJ.=IzLQll THE RAMP-TYPE S A N I T A P Y  F I L L  
T H E  AMERICAN C I T Y  6 9 ( 1 ) ,  P. 8 8  (JANUARY 1954)  I N  A STEP-BY-STEP DEMONSTRATION, THE ST. L O U I S  COUNTY HEALTH 
DEPARTMENT AND THE U . S .  P U B L I C  H E A L T H  S E R V I C E  I L L U S T R A T E D  T H E  METHOD OF B U I L D I N G  A RAMP-TYPE F I L L  TC ABOUT 100 H E A L T H  
AND S A N I T A T I O N  O F F I C I A L S  FROM 65 NEARBY C I T I E S .  T H E  DEMONSTRATION TOOK PLACE ON R O L L I N G  GROUND TO SHOW THAT THE METHOD 

TOOK THE I N I T I A T I V E  I N  A D O P T I N G  THE S P N I T A R Y  F I L L  FOR REFUSE D I S P O S A L  AND THE RAMP METHOD FOR B U I L D I N G  I T .  IOWA C I T Y  
COULD BE OPERATED ON SUCH T E R R A I N .  BETWEEN 1952 AND 1954, TWO C I T I E S - -  I O W A - C I T Y ,  IOWA, AND C O L U M B I A ,  SOUTH-CAROLINA - 
CONVERTED AN O L D  13-ACRE "BURNING-DUMP" TO FILL-AND-COVER.  THE O P E R A T I O N  SERVES 30,000 PEOPLE. A TRACTOR TRANSVERSES 
A SHALLOW, V A L L E Y - L I K E  TRENCH COMPACTING THE REFUSE AND COVERING I T .  T H I S  ALLOWS A S U B S T A N T I A L  R E D U C T I O N  I N  T H E  AMOUNT 
OF MANEUVEPING T H A T  WOULD BE REQUIRED OF THE TRACTOR I N  OTHER METHODS O F  D I S P O S A L .  WHEN THE REPORT WAS MADE, IOWA C I T Y  
HAD USED T H E  R A M P - F I L L  FOR ONLY A YEAR, BUT THE R E S U L T S  HAD B E E N  SATISFACTORY.  THE I N S E C T - R I D D E N  R A T - R I D D L E D  OPEN 11 

EFFORT TO IMPROVE S A N I T A T I O N ,  THE C I T Y  ACQUIRED TWO NEW REFUSE C O L L E C T I O N  TRUCKS. A RAMP-TYPE O P E R A T I O N  I S  USED A T  
C O L U M B I A  T O  R E C L A I M  A P I T L I K E  APEA THAT A D J O I N S  R A I L R O A D  PROPERTY. BECAUSE OF T H E  DENSE P O P U L A T I O N  CONCENTRATION, T H E  
PPOCESS MUST B E  K E P T  F U N N I N G  I N  A MANNER T O  PREVENT N U I S A N C E S  OR O B J E C T I O N A B L E  ODORS. THE F I L L  R E C E I V E S  REFUSE FROM A 
P O P U L A T I O N  OF CBCUT 87,000,  AND EXTENDS OVER AN AREA OF APPROXIMATELY 3 ACRES. T H E  E N T I R E  S I T E  WAS EXCAVATED TO A 

BURNING-DUMP I* HAD BEEN REPLACED BY AN E F F I C I E N T  S A N I T A R Y  F I L L  T H A T  WAS NOT A NUISANCE PROBLEM AT A L L .  ALONG W I T H  T H I S  

DEPTH OF 1 6  FEET. T H E  REFUSE I S  COMPACTED I N T O  3 - F T  L A Y E R S  AND I S  COVERED EACH N I G H T  W I T H  3 OR 4 I N C H E S  OF EARTH. T H E  
COMPLETFO S E C T I C N S  OF THE F I L L  ARE COVERED W I T H  3 - F T  OF S O I L .  ( U C )  

P I 3 k Q l Q I 5  C I V I C  P R I D E  ( S A N I T A R Y - L A N D F I L L  
BASGPLL,  V. A. 

T H E  AMERICAN C I T Y  6 C ( 2 ) ,  P. 1P2 (FEBRUARY 1954) .  J U N C T I O N  C I T Y ,  KANSAS, ABANDONED T H E  OPEN DUMP SYSTEM OF REFUSE 
D I S P O S A L  I N  FAVOR OF T H E  S A N I T A R Y  L A N D F I L L  METHOD BECAUSE F I R S T L Y ,  THE C I T Y  WISHED TO R I D  I T S E L F  OF T H E  NUISANCE OF 
SMOKE AND ODOR, AND CF P A T S  AND I N S E C T  BREEDING PLACES NEAR T H E  C I T Y .  SECONDLY, T H E  S T A T E  PASSED A LAW P R O H I B I T I N G  THE 
U S E  OF RAW GARBAGE FOR h O G  FEEDING.  BECAUSE THE GARBAGE NOW HAD TO B E  D I S P O S E D  OF, AND S I N C E  I T  I S  H I G H L Y  P U T R E S C I B L E ,  
17 WAS NECESSAPY TO BURY I T .  T H E  C I T Y  USES T H E  TRENCH TYPE OF L A N D F I L L .  A L L  TRENCHES ARE DUG TO A DEPTH OF 6 F E E T  AND 
TO A W I D T H  OF 10-12 F E E T .  THE REFUSE I S  COMPACTED OFTEN D U R I N G  T H E  DAY AND I S  COVERED W I T H  4-6 I N C H E S  O F  EARTH EACH 
N I G H T .  T H E  F I N A L  CCVFP I S  2 FEET T H I C K .  THERE HAVE B E E N  NO C O M P L A I N T S  OF THE S I T E  B E I N G  A N U I S A N C E .  T k E  C I T Y  I N T E N D S  
TO CONVERT THE S I T E  I N T O  A C I T Y  PARK WHEN F I L L I N G  HAS BEEN COMPLETED. THE REFUSE CREWS C O L L E C T  GARBAGE TWICE EACH WEEK 
FROM A L L  HOMES, AND R U B B I S H  ONCE EACH WEEK. TWELVE THOUSAND PEOPLE C O N T R I B U T E  11,600 TONS O F  M I X E D  REFUSE PER YEAR. I N  
SOUTH BOSTON, V I R G I h I A ,  A COMMUNITY OF 7,000, THE AREA METHOD OF F I L L  I S  USED TO CCNVERT 2 3  ACRES O F  WASTELAND T O  
P R O D U C T I V E  PUPPOSES. S I N C E  THE F I L L  I S  I N  5 FOOT L I F T S ,  L I T T L E  SETTLEMENT TAKES PLACE. THE S I T E  R E C E I V E S  ABOUT 7,800 
CU Y D  O F  REFUSE CNNUPLLY.  I N  MARINETTE,  WISCONSIN,  WASTELAND I S  R E C L A I M E D  BY T H E  AREA METHOD O F  L A N D F I L L .  THE REFUSE 
I S  COMPACTED I N  6 FOOT L I F T S .  NEARLY 100,000 CU YD OF REFUSE ARE B U R I E D  ANNUALLY. THE REFUSE I S  GENERATED BY A 
P O P U L A T I O N  OF 15,OOC. ONE-FOURTH OF THE WASTE COMES FROM M U N I C I P A L  C O L L E C T I O N .  THE R E M A I N I N G  3/4 COMES FROM P R I V A T E  
CONTRACTORS. THE R E C L A I M E D  LAND I S  USED FOR PARKS, PLAYGROUNDS, AND OTHER RECREATIONAL PURPOSES. ( U C )  

Q7=91=QlQ14 ONE MAN, ONE MACHINE ( S P N T T A R Y - L A N D F I L L  1 
JOI-NSON, W .  F. 

THE A M E R I C A N  C I T Y  6 S ( 2 ) ,  P. 103  (FEBRUARY 1 9 5 4 ) .  ONE MAN OPERATING BUT ONE CRAWLER TRACTOR CAN KEEP A S A N I T A R Y  
L A N D F I L L  S I T E  RUNNIF\!G A T  PEAK E F F I C I E N C Y .  W I T H  A P O P U L A T I O N  OF 15,800,  THE C I T Y  O F  EMPORIA,  KANSAS,  I S  R E C L A I M I N G  LAND 

WRITTENT U T I L I Z I N G  THE TRENCH METHOD CF D I S P O S A L .  TRENCHES ARE DUG TO A DEPTH OF S I X  F E E T  AND TO A W I D T H  OF T E N  F E E T ,  
G I V I N G  T H E  TRACTOR P L E N T Y  OF ROOM TO MANEUVER I N  I T .  THE REFUSE I S  COVERED W I T H  18 I N C H E S  OF EARTH. THE TRACTOR, A 
C A T E R P I L L A R  0-4 k I T H  A TRAXCAVATOR FRONT-END SHOVEL, SPREADS AND COMPACTS THE REFUSE AND SPREADS T H E  F I N A L  COVER. I T  
H P U L S  21,000 C U  YD @F REFUSE ANNUALLY. THE AMOUNT OF SETTLEMENT ON T H E  F I L L  OVER THE E I G H T  Y,EARS OF O P E R A T I O N  H A S  BEEN 
N E G L I G I B L E .  COMPLETED AREAS HAVE BEEN USED FOR FARMLANDS, AT GREATLY IMPROVED L A N D  VALUES. ( U C )  

WITH ITS REFUSE. T F E  CITY H A D  BEEN USING THE SANITARY LANDFILL METHOD F O R  EIGHT Y E A R S  AT THE'TIME THE ARTICLE W A S  

Q7-Ol-QJ.CII COLD WEATHER I S  NO OBSTACLE TO FILL-AND-COVER ( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A T I N G )  I 

T H E  AMERICAN C I T Y  6C(6), P. 114-116 ( J U N E  1954) .  C I T I E S  WHICH ARE SUBJECTED TO SEVERE COLD H A V E  H E S I T A T E D  T O  ADOPT 
THE S A N I T A R Y  L A N D F I L L  CETHOD OF WASTE D I S P O S A L  BECAUSE FROSTS OFTEN MAKE WINTER E X C A V A T I O N  V I R T U A L L Y  I M P O S S I B L E .  

BOOTH, E. J. + BARTHOLOMEW, N. 

HOWEVER, BISMAPK,  NCPTH-DAKOTA, AND E A U - C L A I R E ,  WISCONSIN,  HAVE ADOPTED S A N I T A R Y  L A N D F I L L  WITHOUT ENCOUNTERING ANY 
S I G N I F I C A N T  PROBLEMS I N  BISMARK,  NORTH-DAKOT4 ( P O P U L A T I O N  22,0001 THE L A N D F I L L  OPERATION WAS STARTED I N  1951 ABOUT 
5r),C00 CU-YD O F  FEFUSE ARE D I S P O S E D  OF ANNUALLY. O P E R A T I N G  COSTS DO NOT EXCEED $25/DAY.  THE RAMP METPOD I S  USED. 
EACH A C T I V E  RAMP APEA MEASURES 5'2 FT I N  W I D T H  AND 100 F T  I N  LENGTH. WHEN THE D E S I R E D  E L E V A T I O N  OF REFUSE ON T H E  RAMP 
I S  REACHED, A 12-18 I N C H  BLANKET OF EPRTH I S  SPREAD FOP COVER. SETTLEMENT HAS BEEN N E G L I G I B L E ,  AND THE SANDY S O I L  OF 
T H E  V I C I N I T Y  HAS PRESENTED NO S E R I O U S  PROBLEM TO WINTER OPERATIONS.  D E S P I T E  A COLD C L I M A T E ,  A TRENCH-TYPE O F  L A N D F I L L  
I S  USED WITHOUT D I F F I C U L T Y .  I N  EAU C L A I R E ,  W I S C O N S I N  ( P O P U L A T I O N  3 6 , 0 0 0 ) .  
AN O L D  OPEN DUMP, B U T  WINTER E X C A V A T I O N  PROVED T O  B E  A PROBLEM. CONSEQUENTLY, I N  1951, THE C I T Y  AWARDED A CONTRACT TO 

L E V E L  OF F I L L  AT ANY ONE T I M E .  GARBAGE AND R U B B I S H  ARE HAULED B Y  P R I V A T E  CONTRACTORST AND MANY I N D I V I D U A L S  HAUL T H E I R  
OWN REFUSE.  T H E  O P E R A T I O N  R E Q U I R E S  THE E X C A V A T I O N  CF ABOUT 30,000 CU YO OF TRENCH PER YEAR--DUG ABOUT 1 5  F T  DEEP. THE 
TRENCH I S  30 F T  W I D E  AT T H E  BASE AND 60 F T  W I D E  A T  THE TOP. ( U C )  

THE C I T Y  PURCHASED A 1 6 0 - A C R E  S I T E  TO REPLACE 

AN EXCAVATOR FOR T H E  S A N I T A R Y  L A N D F I L L  TRENCH. THE TRENCH WAS TO BE K E P T  OPEN A T  LEAST 100 F T  I N  FRCNT OF T H E  PRESENT 
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p I % J . = Q l Q a  THE AREA METHOD OF L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  1 

T H E  A M E R I C A N  C I T Y  6 9 ( 4 ) ,  P. 116 ( A P R I L  1 9 5 4 ) .  I N  THE AREA METHOD OF S O L I D  WASTE D I S P O S A L ,  THE REFUSE I S  S I M P L Y  
PACKED I N  P L A C E  W I T H  A TRACTOR OR BULLDOZER AND T H E N  COVERED W I T H  EARTH EACH DAY. I F  THE L A Y E R S  OF REFUSE ARE K E P T  TO 
A MAXIMUM OF 6 FEET I N  DEPTH, L E S S  D I F F I C U L T Y  WILL BE ENCOUNTERED I N  COMPACTING THE REFUSE AND THEREFORE L E S S  
SETTLEMENT W I L L  TAKE PLACE. I T  I S  ONLY F E A S I B L E  FOR SANFORD, F L O R I D A ,  T O  USE T H E  RAMP METHOD O F  S A N I T A R Y  F I L L  DUE TO 

LEMON, T. J .  + POSS, R. J .  

MARSHY WASTELAND AND A GENERALLY H I G H  WATER TABLE. THE REFUSE F I L L  I S  B U I L T  I N  6 FEET LAYERS AND EACH DAY THE F I L L  I S  
COVERED W I T H  EARTH T O  A DEPTH O F  1 2  INCHES. I T  I S  C L A I M E D  T H A T  T H I S  COVER I S  T H I C K  ENOUGH TO PREVENT RATS FROM 
BURROWING THROUGH TO THE REFUSE AND TO P O S I T I V E L Y  K I L L  ANY F L Y  LARVAE T H A T  M I G H T  DEVELOP. ( U C )  

- -  0 1  O l u p  HOW TO B U I L D  A S A N I T A R Y  F I L L  I N  SWAMPLANDS ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D )  1 
PARKER, W. E. 

T H E  AMERICAN C I T Y  6 9 ( 5 ) ,  P. 1 1 2 - 1 1 5  (MAY 1 9 5 4 ) .  SWAMPLANDS AND OPEN DUMPS ARE P U B L I C  N U I S A N C E S  AND P O T E N T I A L  
B R E E D I N G  PLACES FOR D I S E A S E ,  YET BOTH CAN BE CONVERTED TO USABLE LAND AREAS BY MEANS OF S A N I T A R Y  L A N D F I L L .  SUCCESSFUL 
ENDEAVORS OF T H I S  NATURE H A V E  BEEN MADE I N  ROCHESTER, NEW H A M P S H I R E  AND I N  SEATTLE,  WASHINGTON- THE F A C E  OF THE F I L L  
AT ROCHESTER I S  NOT S E A L E D  O F F  EACH DAY, BECAUSE THE WORK HAS TO BE T A I L O R E D  SO THAT I T  CAN BE DONE FROM T H E  TOP OF T H E  
F I L L .  HOWEVER, ENOUGH COVER I S  SPREAC TO E F F E C T I V E L Y  ?EDUCE THE DANGER OF R A T  I N F E S T A T I O N  AND DEVELCPMENT OF 
NUISANCES.  T H E  F I L L  I S  OPERATED I N  F I N G E R S  THAT ARE ABOUT 7 5  F E E T  W I D E  AND W H I C H  REACH OUT I N T O  MUCK THAT MAY B E  A S  
DEEP AS 2C FEET AND HAVE WATER DEPTH OF MORE THAN 4 FEET.  SANDY F I L L  M A T E R I A L  I S  S T O C K P I L E D  ON EACH S I D E  O F  A F I N G E R  I N  
A WINDROW, SO T H A T  I T  MAY BE E A S I L Y  A C C E S S I B L E  FOP USE AS COVER. F I L L  I S  PLACED I N  THE MUCK AND COMPRESSED W I T H  THE USE 
O F  T H E  BUCKET C F  THE TRACTOR AS THCIROUGHLY A S  P O S S I B L E .  AS THE MUCKY UNDERBURDEh CONSOLIDATES,  T H E  COMPLETED F I L L  
S E T T L E S  I N T O  T H E  SWAMP, AT T I M E S  AS MUCH AS SEVERAL FEET.  T H I S  S E T T L I N G  P R O V I D E S  A SECOND OPPORTUNITY TO B U I L D  A F I L L  
@N TOP OF THE SETTLED F I L L ,  AND THUS FURTHER R E C L A I M  THE SWAMP AREA. I N  T H I S  MANNER, ROCHESTER I S  D I S P O S I N G  OF 36,000 
CU Y D  O F  REFUSE ANNLALLY.  S E A T T L E  H A S  BEEN R E C L A I M I N G  SWAMPLAND S I N C E  1 9 3 0 .  I N  2 TO 3 YEARS T H E  AMOUNT OF S E T T L I N G  H A S  
ONLY B E E N  S L I G H T .  T H E  C I T Y  HAS CONVERTED T H E  R E C L A I M E D  AREAS I N T O  PARKS, P L A Y F I E L D S ,  AND I N T O  I N D U S T R I A L  PROPERTY. I N  
T H E  OPERATION,  GARBAGE I S  SPREAD TO A DEPTH S U F F I C I E N T  T O  SUPPORT TRUCKS. I T  I S  THEN CC!VERED W I T H  EARTH. A D D I T I O N A L  
LOADS OF GARBAGE ARE SPREAD ON T H I S  BASE TO FORM AN 8-FT L I F T .  THE C I T Y  M A I N T A I N S  FOUR S E P A R A T E  F I L L S ,  WHICH SERVE 
5@C,OO(! PERSONS AND COVER A T O T A L  O F  120 ACRES. T H E  REFUSE R E C E I V E D  EXCEEDS 1 , 7 5 0 , 0 0 0  CU-YD PER YEAR. ( U C )  

m=QkmQBQ DO YOU R E A L I Z E  ( S A N I T A R Y - L A N D F I  LL COST(OPERAT1NG) 1 
SCHWALM, C. F. 

THE A M E R I C A N  C I T Y  6 9 ( 2 ) ,  P. 1 0 5  (FEBRUARY 1 9 5 4 ) .  I N  T H E  C I T Y  OF HAMILTON,  OHIO,  AN OLD OPEN DUMP LOCATED ON LAND 
NEXT T O  A R I V E R  HAS BEEN CONVERTED TO A S A N I T A R Y  L A N D F I L L  OPERATION.  T H E  R E C L A I M E D  L A N D  WILL B E  USED AS A PLAYGROUND. 
THE C I T Y  BCUGHT A F L E E T  O F  N I N E  NEW C O L L E C T I O N  V E H I C L E S  OVER A THREE-YEAR P E R I O D .  D A I L Y  WASTE C O L L E C T I O N S  ARE MADE I N  
T H E  DOWNTOWN AREA, ANC T W I C E  WEEKLY I N  R E S I D E N T I A L  SECTIONS.  T H E  COST O F  C O L L E C T I O N  AND D E L I V E R Y  T O  THE D I S P O S A L  S I T E  
AVERAGE $1.02 /CU-YD.  T H E  S I T E  R E C E I V E S  9,000 CU-YD OF REFUSE EACH MONTH. I T  COSTS AN AVERAGE OF $0.17 /CU-YD TO 
D I S P O S E  OF I T .  TRENCHES 20 FEET WIDE AND 10 FEET DEEP ARE DUG. T H E  DOZER COMPACTS THE REFUSE AS I T  I S  RECEIVED.  THE 
COMPACTED REFUSE I S  COVERED WITH 3 F E E T  OF D I R T ,  THEREBY P R O V I D I N G  A RAMP FOR T H E  NEXT D A Y ' S  OPERATION.  ( U C )  

Q 7 - O l - U Q 8 3  M U N I C I P A L  REFUSE S A N I T A T I O N  P R A C T I C E  I N  T E X A S  ( S A N I T A R Y - L A N D F I L L  ) 
T H E  AMERICAN C I T Y  6 9 ( 5 ) ~  P. 27 ( 1 9 5 4 ) .  THERE ARE FOUR A R T I C L E S  D E A L I N G  W I T H  T H E  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  
THREE T E X A S  C I T I E S ,  WACO, H U N T S V I L L E  AND L A K E  JACKSON. THE FOURTH A R T I C L E  COVERS THE A T T I T U D E  THE TEXAS S T A T E  
DEPARTMENT OF H E A L T H  F E E L S  I T  HAS I N  K E E P I N G  THE SMALLER C I T I E S  A S  WELL AS THE LARGER C I T I E S  INFORMED I N  MODERN 
S A N I T A T I O N  METBODS, P R A C T I C E S  AND ECONOMICS. 

Q 7 - 0 1 - Q m  A REPORT FRCM TWO MIDWESTERN C I T I E S  ( S A N I T A R Y - L A N D F I L L  1 
T H E  AMERICAN C I T Y  6 $ ( 9 ) ,  P. 114-115 (SEPTEMBER 1 9 5 4 ) .  HUTCH1 NSON, KANSAS T DEVELOPED AN I N N O V A T  I O N  I N  THE RAMP 
METHOD OF S A N I T A R Y  L A N D F I L L ,  W H I L E  LANSING,  M I C H I G A N ,  WAS FORCED BY P U B L I C  PRESSURE T O  B U I L D  A F I L L .  h U T C H I N S O N  TOOK 
OUT THE WASTE MOTION I N  I T S  L A N D F I L L  O P E P A T I O N  BY 5 U I L D I N G . A  RAMP-TYPE F I L L  THROUGH T H E  DEVELOPMENT OF A S P E C I A L L Y  
B U I L T  @LACE. TI-E TRACTOR L E V E L S  T H E  REFUSE WHEN I N  FORWARD M O T I O N  AND PUSHES D I R T  WHEN I N  REVERSE. T H E  BLADE I S  A 
STAYDARD 1 8 - I N C H  R I P P E R  I N S T A L L E D  ON T H E  REAR OF A TRACTOR. HUTCHINSON HAS BEEN U S I N G  THE S A N I T A R Y  F I L L  METHOD AS A 
FEATURE OF I T S  S E R V I C E  S I N C E  1944. ONE DOLLAR PER HOUSEHOLD PER MCNTH DEFRAYS T H E  COSTS OF OPERATION.  THE C I T Y  HAS 
R E C L A I M E D  MORE THAN 4 5  ACRES OF WASTELAND AND WAS WORKING ON A 50-ACRE S I T E  AT THE T I M E  OF T H I S  A R T I C L E .  T H E  F I L L  
R E C E I V E S  A P P R O X I h A T E L Y  150 TONS OF REFUSE PER DAY AND W I L L  R A I S E  T H E  F I N A L  L E V E L  OF THE L A N D  B Y  1 3  FEET.  L A N S I N G  WAS 
P R A C T I C A L L Y  FORCED TC! ADOPT THE S A N I T A R Y  F I L L  METHOD OF D I S P O S A L  BECAUSE OF THE P U B L I C  UPROAR AT T H E  OPEN DUMPS RUN BY 
THE C I T Y  ARD A FEW P R I V A T E  ENTREPRENEURS I N  T H E  C I T Y .  S I N C E  1 9 5 2  THE C I T Y  H A S  OPERATED THE F I L L ,  A h D  BY 1 9 5 4  HAD 
R E C L A I M F D  110 ACPES W I T H  THE REFUSE FROM 93,000 RESIDENTS.  TRENCHES ARE USED W H I C H  ARE 1 0 0 - F T  LONG, 30 TO 4 0 - F T  WIDE 
AND 6 - F T  DEEP. REFUSE C O N S I S T S  ONLY OF R U B B I S H  AND MANUFACTURERS' WASTES. GARBAGE I S  COLLECTED BY T H E  C I T Y  AND GROUND 
AND D I S P O S E D  OF W I T H  THE SEWAGE SLUDGE. ( U C )  

f!kQl=!??o9P BADLANDS BECOME GOOD NEIGHBClRS ( R E C L A M A T I O N ( L A N D )  S A N I T A R Y - L A N D F I L L  ) 
THE A M E P I C A N  C I T Y . 6 9 ( 1 3 ) ,  (OCTOBER 1 9 5 4 ) .  TWO C I T I E S  I N  T H E  CENTRAL U N I T E D  STATES HAVE B E E N  A B L E  TO CONVERT 
N U I S A N C E  LANDS I N T O  GOOD USABLE LAND. MADISON,  WISCONSIN,  BEGAN TO USE THE S A N I T A R Y  L A N D F I L L  AS A MEANS OF REFUSE 
D I S P O S A L  WHEN W I S C O N S I N  PASSED A LAW P R O H I B I T I N G  THE USE OF GARBAGE FOR F E E D I N G  HOGS. THE C I T Y  USES 5 7  ACRES OF 
TAX-DELINQUENT LAND ACJACENT TO AN E X I S T I N G  H I G H  SCHOOL FOR I T S  D I S P O S A L  S I T E .  AN A L L I S - C H A L M E R S  HD-5G CRAWLER TRACTOR 
W I T H  A 1-YARD FRONT-END SHOVEL I S  USED TO D O  THE WORK. THE U N I T  D I G S  THE TRENCHES AND COMPACTS T H E  GARBAGE, COVERING 
I T  W I T H  A TWO-FCCT LAYER OF GRAVEL PURCHASED AND D E L I V E R E D  TO THE S I T E .  SEMINOLE,  OKLAHOMA USED L A h D  CN THE O U T S K I R T S  
OF T H E  C I T Y  FOR A LPND-RECLAMATION S A N I T A R Y  L A N D F I L L  S I T E .  T H E  L A N D  WAS BADLY G U L L I E D  AND WAS DECREASING I N  VALUE 
P R I O R  TO T H E  I N I T I A T I O N  O F  T H E  R E H A B I L I T A T I O N  PROGRAM. REFUSE TRUCKS D E L I V E R  THE TRASH T O  C O N V E N I E N T  P C I N T S  AT T H E  HEAD 
OF THE GULLY. A BULLDOZER I S  USED I N  COMPACTING T H E  REFUSE AND I N  COVERING THE REFUSE W I T H  S O I L  REMCVED I N  E X C A V A T I N G  
T H E  TRENCH FOR THE h E X T  D A Y ' S  F I L L .  THE C I T Y  P L A N S  TO PUT THE COMPLETED LAND T O  U S E  AS PASTURE I N  ORDER TO PREVENT ANY 
FURTHER S O I L  ERCSION.  ( U C 1  

~E.QkQl.lU A S A N I T A R Y  F I L L  B U I L T  I N T O  PN OPEN DUMP ( S A N I T A R Y - L A N C F I L L  RECLAMATION(0PEN-DUMP)  1 
T H E  AMERICAN C I T Y  5 9 ( 1 2 1 ~  P. 1 5 9  (DECEMBER 1 9 5 4 ) .  A B R I E F  REPORT OF HOW WARREN TOWNSHIP, M I C H I G A N ,  SUCCESSFULLY 
U T I L I Z E D  A 1 0 - Y R  OLG DUMP AS A S A N I T A R Y  L A N D F I L L  SITE..  ( P H S )  

QIdlrQllQZ ALMCST EVERYBODY WANTED BETTER REFUSE S A N I T A T I O N  ( S A N I T A R Y - L A N D F I L L  ) 

DUMPS W I T H  A TREhCH-TYPE S A N I T A R Y  F I L L .  ( P H S )  

-@ZdkQllll S A N I T A R Y  F I L L  ROUNDUP ( S A N I T A R Y - L A N D F I L L  Q U A N T I T Y  ) 
THE A M E R I C A N  C I T Y  6 4 ( 1 1 ) ~  P. 9 4 - 9 5  ( 1 9 5 4 ) .  AN E X T E N S I V E  T A B U L A R  SUMMARY O F  S I G N I F I C A N T  O P E R A T I N G  D E T A I L S  I N  1 3 8  

THE AMERICAN C I T Y  5 9 ( 1 2 1 ~  P. 71 (DECEMBER 1 9 5 4 ) .  SALISAW, DKLA., GETS B A C K I N G  OF C I V I C  LEADERS TO R E P L A C E  OPEN 

A C T I V E  S A N I T A R Y  F I L L S  THROUGHOUT THE COUNTRY. SOME D E T A I L S  COVERED ARE THE P O P U L A T I O N  SERVED, VOLUME HANDLED, TYPE OF 
TRENCH, L A Y E R  DEPTH, T Y P E  O F  S O I L ,  EQUIPMENT USED, OPERATING CREWS, SOME REMARKS ABOUT LENGTH OF OPERATICNS.  

Q l r P k P 1 1 1 4  S A N I T A R Y  L A N D F I L L  ( VECTOR PEST R E C L A M A T I O N ( L A N D 1  COST(OPERAT1NG) C O S T ( C O L L E C T I O N 1  S I T E - S E L E C T I O N  ) 
A SUMMARY IS AM SOC C I V I L  EhGRS, HEADQUARTERS O F  T H E  SOC, NEW YORK, MANUAL OF E N G I N E E R I N G  P R A C T I C E  3 9 9  (1959) .  

SUBJECTS TREATED I N  THE MANUAL ARE P R E L I M I N A R Y  C O N S I D E R A T I O N S  I N  S E L E C T I N G  S I T E ,  METHODS OF OPERATICN,  S P E C I A L  
O P E R A T I O N A L  C O h S I D E P A T I O N ,  EQUIPMENT, P U B L I C  H E A L T H  AND N U I S A N C E  C O N S I D E R A T I O N S ,  D I S P O S I T I O N  AND USE OF F I L L E D  S I T E ,  
COST DATA, AND A D M I N I S T R A T I O N  O F  OPERATION. ( U C )  

G I V E N  OF THE P R I N C I P L E S  OF THE S A N I T A R Y  L A N D F I L L  METHOD. A G U I D E  TO PROPER P L A N N I N G  AND O P E R A T I O N  I S  I N C L U D E D .  THE 
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Qj'-Ol-Ql&4 S A N I T A R Y  L A N D F I L L  ( RESEARCH-NEEDS 1 

PROC OF T H E  N A T I O N A L  CONF ON S O L I D  WASTE RESEARCH, AM P U B L I C  WORKS ASSOCt  CHICAGO,  I L L I N O I S ,  P. 120-127 (DECEMBER 
1963). THE CUPPENT S T A T E  OF T H E  ART I S  SUMMARIZED. CURRENT RESEARCH AND RESEARCH NEEDS ARE REFERENCED. 

UIIllzQ1184 S A N I T A R Y  F I L L S  ARE THE ANSWER ( S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  A N I M A L - F E E D  I 

BLACK,  R. J. 

M A h T I N ,  De 
T H E  AMERICAN C I T Y  68(11I 9 P. 112-1137 179 (1953). OVER THE YEARS ST. L O U I S  COUNTY, MO.9 H A S  BEEN PLEASED TO DUMP 
T H E I R  REFUSE I N  OPEK DUMPS, R A V I N E S ,  ROCK QUARRIES.  ORDINANCES HAVE B E E N  ENACTED TO CONTROL THE D I S P C S A L  OF REFUSE FOR 
H E A L T H  HAZARDS,  N U I S A N C E S  AND F L Y  AND RODENT CONTROLS. A C O N S U L T I N G  E N G I N E E R I N G  GROUP HAS BEEN ENGAGED TO E V A L U A T E  THE 
PRESENT AND FUTURE NEEDS O F  THE COUNTY. PRESENT D I S P O S A L  RATES ARE 1 ,038  TONS PER DAY AND EXPECTS TO REACH 1,590 TONS 
PEP DAY BY 1973. BASED ON PRESENT GROWTH R A T E  AND P O T E N T I A L  GROWTH R A T E S  I N  THE FUTURE I T  I S  EXPECTED THAT 550 ACRES 
WILL B E  NEEDED I N  THE N E X T  20 YEARS. I T  I S  FURTHER E S T I M A T E D  T H E  COST O F  I N I T I A T I N G  A 20 YEAR P L A N  FOR L A N D F I L L  W I L L  
BE $850~000. ON T H E  B A S I S  O F  PRESENT L I V I N G  COSTS FOR O P E R A T I N G  A S A N I T A R Y  L A N D F I L L ,  I N C L U D I N G  A M O R T I Z A T I O N  OF F I R S T  
COSTS TO BE ABCUT $350,000 YEAR, AS COMPARED T O  $650,000 FOR I N C I N E R A T I O N .  I T  I S  RECOMMENDED T H A T  THE E N T I R E  AMOUNT OF 
L A N D  TO SUPPORT A 20 YEAR L A N D F I L L  O P E R A T I O N  BE PURCHASED AT ONE T I M E  AND THAT T H E  EQUIPMENT B E  PURCHASED TO COVER A 
F I V E  YEAR PERIOD. THERE I S  A T A B L E  G I V I N G  T H E  CONTENTS O F  T H E  WASTE A T  THE T I M E  OF THE STUDY. 

Qk.C!l=Q.l18~ GO HEAVY ON COMPACTION ( S A N I T A R Y - L A N D F I L L  I 
THE AMERICAN C I T Y  68(13-I~ P. 8 8  (DECEMBER 1953). I N  D A L L A S ,  TEXAS AND MEMPHIS,  TENNESSEE THE S I Z E  OF T H E  EQUIPMENT 
r lAS BEEN INCREASED.  THE R E S U L T  I S  THAT THE S A N I T A R Y  L A N D F I L L  S I T E S  NOW HAVE MUCH GREATER COMPACTION THAN THOSE I N  
OTHER S I T E S  WHERE SMALLER EQUIPMENT I S  USED. SEVEN S I T E S  ARE OPERATED I N  MEMPHIS, TENNESSEE FOR T H E  D I S P O S A L  OF T H E  
REFUSE GENERATED BY I T S  450~000 PEOPLE. ALMOST 6OOtCOC TONS OF M I X E D  REFUSE ARE D I S P O S E D  OF EACH YEAR. THE AREA OF 
T H E  F I L L  MAY VARY FROM 5 TO 150 ACRES, DEPENDING ON T H E  S I T E .  T H E  LAYERS VARY FROM 20 TO 90 F E E T  I N  DEPTH. EVERY F I L L  
I S  COVERED AT N I G H T .  T H E  F I N A L  EARTH COVER I S  A T  L E A S T  18 I N C H E S  DEEP. THE S I T E S  H A V E  BEEN I N  O P E R A T I O N  FOR 15 
YEARS. I T  HAS B E E N  FOUND T H A T  T H E  MOST IMPORTANT FACTOR I N  B U I L D I N G  A GOOD F I L L  I S  COMPACTION. EACH D A Y  THE REFUSE I S  
PACKED AND COVERED W I T H  HEAVY EQUIPMENT.  SETTLEMENT H A S  B E E N  L E S S  THAN 6 I N C H E S  I N  T E N  YEARS. T H E  COMPACTED F I L L S  
HAVE B E E N  USED FOR B A L L  F I E L D S ,  PARKS, ROADWAYS, AND EVEN FOR HOMES. D A L L A S  H A S  FOLLOWED A P O L I C Y  CF R E P L A C I N G  SMALL 
E Q U I P M E N T  WITH LARGER AND MORE M O B I L E  EARTH MOVING EQUIPMENT. T H E  REFUSE I S  S E A L E D  O F F  EACH DAY W I T H  ABOUT 4 I N C H E S  OF 
D I R T ,  AND TOPPEC O F F  k I T H  AN 1 8  I N C H  TO 24 I N C H  T H I C K  L A Y E R  WHEN THE F I L L  I S  COMPLETED. T H E  L A N D  I S  USED FOR PARKS, 
PLAYGROUNDS, H C U S I N G  DEVELCPMENTS, AND COMMERCIAL PROJECTS. F I V E  S I T E S  ARE I N  O P E R A T I O N  SIMULTANEOUSLY.  THE TRENCH, 
RAMP, OR AREA F I L L  I S  USED A S  NEEDED. THE I N D I V I D U A L  F I L L S  VARY FROM 4 TO 20 ACRES I N  S I Z E .  REFUSE I S  CONTRIBUTED B Y  
500~000 PERSONS. T h E  F I L L S  R E C E I V E  250~00C TONS OF REFUSE FROM THE C I T Y  AND 100~000 TONS OF CCMMERCIAL REFUSE 
ANNUALLY. ( U C  I 

p12nJ~Ql.186 DAYTON B U G I E S  NON-BURNABLES ( S A N I T A R Y - L A N D F I L L  1 
T H E  A M E R I C A N  C I T Y  73(4I, P. 29 ( A P R I L  19581. DAYTON, OHIO,  OPERATES THREE S A N I T A R Y  L A N D F I L L S  F C R  T H E  D I S P O S A L  OF 
NONBURNABLE M A T E R I A L  SUCH A S  GLASS, CANS, AND ASH. S E R V I N G  A P O P U L A T I O N  OF 283,0001 A P P R O X I M A T E L Y  550 C U  YD OF F I L L  PER 
DAY ARE R E Q U I R E D  FOR T H E  D I S P O S A L  O F  THE NONBURNABLE OBJECTS.  M A T E R I A L S  TO B E  USED I N  T H E  F I L L  ARE COLLECTED EVERY TWO 
WEEKS BY THE M U N I C I P A L  S A N I T A T I C N  DEPARTMENT. ( U C 1  

pI=Ql=QllBJ I T  MADE A B I G  D I F F E R E N C E  ( S A N I T A R Y - L A N D F I L L  I 
THE A M E R I C A N  C I T Y  ??(I), P. 107 (JANUARY 1958). PEOPLE I N  M I T C H E L L ,  SOUTH DAKOTA, ARE GRADUALLY BECCMING 
ACCUSTOMED TO THE N E k  S A N I T A R Y  L A N D F I L L  D I S P O S A L  S I T E  T H A T  REPLACED T H E  OLD OPEN DUMP. F I Q E S  I N  THE OLD, CANCEROUS 
DUMP H A V E  BEEN SNUFFED OUT AND THE FORMERLY ABUNDANT P O P U L A T I O N  O F  F L I E S  AND R A T S  HAS BEEN E L I M I N A T E D .  M I T C H E L L  NOW 
H A S  A HOUSING DEVELOPMENT W I T H I N  TWO BLOCKS OF T H E  L A N D F I L L  S I T E .  THE L A N D F I L L  S I T E  I S  35 ACRES I N  EXTENT. THE C I T Y  
I S  NOW D E P O S I T I N G  I T S  SECOND LAYER OF F I L L  A T  THE S I T E .  AS Y E T  NO S E T T L I N G  PROBLEMS HAVE BEEN ENCOUNTERED. W I T H  
D E P O S I T I O N  OF THE TWO LAYERS,  T H E  L E V E L  OF T H E  L A N D  HAS BEEN R A I S E D  35 FEET.  ( U C )  

QlrQJ.=Ql199 BUPY GAPBAGE ACCORD1 NG T O  P L A N  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D I  COST(OPERAT1NG) ) 
CARPENTER, J. M. + DOVE, L .  A. 

THE A M E R I C A N  C I T Y  73(6), P. 92 ( J U N E  1958). AMESt IOWA, I S  CONDUCTING S A N I T A R Y  L A N D F I L L  O P E R A T I C N S  CN A S I T E  B E I N G  
DEVELOPED FOR FUTURE I N D U S T R I A L  USE. THE DEVELOPMENT PLANS ARE O U T L I N E D ,  O P E R A T I O N A L  COSTS G I V E N ,  W I T H  THE P O I N T  MADE 
THAT W H I L E  T H E  L A N D F I L L  CANNOT B E  NOTED FOR LOW COST I N  OPERATION,  THE FACT OF P O S S I B L E  L A N D  V A L U E  I N  T H E  FUTURE, T H E  
NEA,TNESS OF T H E  APEA, AND THE L A C K  OF RODENTS AND V E R M I N  J U S T I F Y  THE EXPENDITURES.  ( P H S I  

mLQJ.2Q4 HOW TO GET GOOD COMPACTION I N  A S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L L  COMPACTION I 
T H E  A M E R I C A N  C I T Y  73(12)r P. 36 (DECEMBER 1958). THE MORE T I M E S  T H A T  REFUSE I N  A L A N D F I L L  I S  PUSHED AND RUN OVER, 
THE GREATER THE DEGFEE O F  COMPACTION. THE T H I N N E R  T H E  LAYER M A I N T A I N S  A CONSTANT PRESSURE. MOISTURE SOFTENS THE 
REFUSE AND DESTRCYS I T S  R E S I L I E N C Y ,  CONSEQUENTLY A F I L L  STARTED I N  A DRY SEASON WILL S H R I N K  D U R I N G  A WET SEASON. ( U C I  

91rQl=U2Q4 S A N I T A R Y  F I L L  WAS A CAMPAIGN PROMISE ( S A N I T A R Y - L A N D F I L L  I 

THE A M E R I C A N  C I T Y  73(11)1 P. 38 (NOVEMBER 19581. I N  B E L Z A N I ,  M I S S I S S I P P I ,  A S A N I T A R Y  L A N D F I L L  REPLACED A 
RODENT- INFESTED DUMP A S  A RESULT OF M C B R I D E ' S  CAMPAIGN PROMISE AND H I S  L A T E R  ELECTIOQ.  B R I E F  SKETCH OF I T S  O P E R A T I O N  
G I V E N .  ( P H S I  

MCBRIDE,  J. H. 

Q I = Q l = p 1 2 Q 9  J O I N T  PPOGPAM SOLVES REFUSE D I S P O S A L  PROBLEM ( S A N I T A R Y - L A N D F I L L  V E C T O R ( C O N T R 0 L I  I 
E D L E F S E N I  R. E. + HUNT, J. W. + OLSON, R. P. 

T H E  A M E R I C A N  C I T Y  7 1 ( 8 I ,  P. 161 (AUGUST 1958). A VECTOR CONTROL DEMONSTRATION PROJECT,  AS A C O C P E R A T I V E  PROGRAM 
BETWEEN T H E  CITY-COUNTY H E A L T H  DEPARTMENT ( B O I S E - P D A  COUNTY),  I D A H O  S T A T E  BOARD OF HEALTH, AND THE U.S. P U B L I C  H E A L T H  
SERVICE,  CCMMUNICABLE D I S E A S E  CENTER, WAS STARTED I N  1955. A S  A RESULT OF THE N E C E S S I T Y  FOR ABANDOhMENT OF T H E  OPEN 
DUMP, A S A N I T A R Y  L A K D F I L L  O P E R A T I O N  WAS ADOPTED AND HAS PROVED A SUCCESSFUL, COOPERATIVE UNDERTAKING.  ( P H S I  

37-@l-Q121& S A N I T A R Y  L A N D F I L L  PROVES F I N A N C I A L L Y  B E S T  
ANDEREGG, P. A. 

T H E  AMERICAN C I T Y  73(7)9 P .  159 ( J U L Y  19581. THE ESTABLISHMENT O F  A -SANITARY LANDFILL FOR G A R B A G E  DISPOSAL IN 
WYOMING, O H I O ,  HAS PROVED ECONOMICAL AND HAS E L I M I N A T E D  SMOKE AND RATS THERE. THE D E T A I L S  O f  THE H I G H L Y  SUCCESSFUL 
METHOD OF C O L L E C T I O N  AND D I S P O S A L  ARE GIVEN.  ( P H S )  

m = Q m U b  MONTGOMERY'S MULTI -DUMP L A N D F I L L  PROGRAM ( S A N I T A R Y - L A N D F I L L  C O L L E C T I C N  V E C T O R ( C O N T R 0 L I  I 
GREEN, L. 6. 

T H E  AMERICAN C I T Y  73(9I, P. 118 (SEPTEMBER 19581. SEVERAL C L A S S I F I E D  S I T E S  I h  MONTGOMERY ARE M A K I N G  P O S S I B L E  AN 
ECONOMICAL AND C O N V E N I E N T  MEANS OF D I S P O S A L  FOR GARBAGE AND REFUSE A T  NO D I R E C T  COST TO THE C I T I Z E N S  OR B U S I N E S S  
FIRMS.  T H E  D E T A I L S  OF T H E  C I T Y ' S  PROGRAM ARE O U T L I N E D .  ( P H S )  

QL3kU292 NEW PROBLEMS AND TECHNIQUES I N  CONTROLLED T I P P I N G  
OATES, E .  T. 

SURVEYOR 121(3667), P. 1141-1143 (SEPTEMBER 15, 1962). CONTROLLED T I P P I N G  AND COMPOSTING O F  REFUSE CISCUSSED.  
E F F E C T  OF CHANGE I N  NATURE OF REFUSE, M E C H A N I Z A T I O N  AND SHOqTAGE O F  COVERING M A T E R I A L .  TREATMENT O f  EXPOSED T I P  FACE. 

H E A L T H  INSPECTORS SCUTHPORT, SEPTEMBER 1962. ( E 1  1 
E X P E R I E N C E S  OF NORTHING RURAL D I S T R I C T  I N  S O L V I N G  THESE PROBLEMS ARE REPORTED. BEFORE ANNUAL CONF O F  ASSOC OF P U B L I C  
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PZrIlJ~Q1238 S P P I N G F I E L D ,  MO. TAKES OVER GARBAGE C O L L E C T I O N  ( S A N I T A R Y - L A N D F  ILL 1 
HEDGES, B. 

THE AMERICAN C I T Y  73 (11 ) ,  P. 1 8 9  (NOVEMBER 1 9 5 8 ) .  T H E  C I T Y  OF S P R I N G F I E L D  FGUND I T  NECESSARY T C  ADOPT S P N I T A R Y  
L A N D F I L L  METHOD OF GARBAGE D I S P O S A L  A S  O B J E C T I O N S  AROSE TO OPEN DUMP AND AS HOG F E E D I N G  OF GARBAGE DECREASED. THE 
D E T A I L S  OF T H E  SYSTEM, C O S T I N G  APPROXIMATELY- $ 1 0 0 ~ 0 0 0  ANNUALLY,  ARE G I V E N .  ( P H S  

Q1=Ql=Ql261 C H I C A G O  L A N D F I L L  I CCST I O P E R A T I N G )  S A N I T A R Y - L A N D F I L L  1 

P U B L I C  C L E A N S 1  NG 5 6  ( 2  1 T P. 6 2 3 - 6 2 4  ( 1 9 6 6  1. ONE OF FOUR L A N D F I L L  O P E R A T I O N S  OPERATED B Y  P R I V A T E  CCNTRACTORS I S  
DESCRIBED.  THE S I T E  I S  160 ACRES WHICH HAVE ABOUT A 20-YEAR L I F E .  AN AREA 2 0 0  FT WIDE B Y  6 TO 7 F T  DEEP I S  COVERED 

FRENCh, A. C. 

EACH DAY. WHEN T F E  L A N D F I L L  I S  COMPLETED I T  I S  TO BE USED A S  A GOLF COURSE FOR ABOUT 50 YEARS THEN I T  W I L L  BE 
DEVELOPED AS A CEHETEPY. BELOW ARE SOME COSTS FOR DUMPING AT THE L A N D F I L L .  ( 1 )  P R I C E  FOR DUMPING I S  40 CENTS PER 
CU-YDT ( 2 )  M I N I M U M  CHARGE I S  $2.00 PEQ LOAD (ALLOWED TO DUMP UP T O  F I V E  CU-YDS) .  

0 7 - P l - Q l 1 L P  S A N I T A R Y  L A N D F I L L  HAS MANY B E N E F I T S  ( S I T E - S E L E C T I O N  P O L L U T I O N (  WATER) 1 
CAN M U N I C I P A L  U T I L I T I E S  9 9 ( 9 ) ,  P. 2 3 - 3 1 ,  44-46, 4 8 9  5 0 - 5 1  (SEPTEMBER 1 9 6 1 ) .  PAPER D E F I N E S  TRUE S A N I T A R Y  L A N D F I L L  
AS ONE WHERF REFUSE I S  COMPACTED AND COVERED W I T H  M I N I M U M  OF 6 I N .  OF COMPACTED EARTH D A I L Y .  D I S C U S S I O N  O F  ADVANTAGES 
SH@WING T H A T  C A N A D I A N  P U N I C I P A L I T I E S  CAN B E N E F I T  FROM S A N I T A R Y  L A N D F I L L  OPERATIONS.  S I T E  S E L E C T I O N ,  EQUIPMENT NEEDED 
FOR PROPER S A N I T A R Y  L A N D F I L L  OPERATION,  TRENCH, AREA, AND RAMP-METHODS OF M A K I N G  F I L L S ,  ASPECTS O F  SURFACE WATER AND 
A Q U I F E R  P O L L U T I O N  BY L A N D F I L L S ,  DATA ON F I L L S  WHICH CREATED NEW PARKS I N  TORONTO. ( E 1 1  

QZ=QlzQl33Q THE S A N I T P R Y  F I L L  COMES F I R S T  ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP 1 

THE A M E R I C A N  C I T Y  6 8 ( 4 )  T P. 8 3 - 8 4  ( 1 9 5 3 ) .  CHEYENNE, WYOMING OPEN DUMP BECAME A N U I S A N C E  FROM F I R E S ,  R A T S ,  
SCATTERED T I N  CANS, AND BLOWING PAPERS. THE P O P U L A T I O N  BECAME OUTRAGED W I T H  THE METHOD AND VOTED A NEW S L A T E  O F  C I T Y  
O F F I C I A L S .  THESE C ! F F I C I A L S  WERE D E D I C A T E 0  T O  IMPROVE T H E  REFUSE D I S P O S A L  PROBLEM. W I T H  A M I N I M U M  CF EXPENSE, T H E  OPEN 

ADAMS, B. 

DUMP HAS CONVERTED I N T O  A CONTROLLED S A N I T A R Y  L A N D F I L L .  

aZ=QJ,.=QL3.34 S A N I T A R Y  F I L L  NEEDED - NOH 

O F F I C I A L S  THAT ThERE MUST BE A BETTER WAY OF D I S P O S I N G  T H E I R  REFUSE. AS A RESULT T H E  C I T Y  WENT T O  CONTROLLED S A N I T A R Y  
THE A M E R I C A N  C I T Y  6 6 ( 2 ) ~  P. 9 2  ( 1 9 5 3 ) .  AN UNCONTROLLED F I R E  I N  AN OPEN DUMP A T  NEWBURGH, N.Y. CONVINCED THE C I T Y  

L A N D F I L L .  

QI'FlJzQ134Q A P P L I E D  M U N I C I P A L  GECMETRY PAYS OFF ( S A N I T A R Y - L A N D F I L L  
T H E  A M E R I C A N  C I T Y  6 6 ( l ) i  P. 5 ( 1 9 5 3 1 .  U N T I L  1953  THE C I T Y  OF TUCSON, A R I Z O N A ,  SHARED A L A N D F I L L  O P E R A T I O N  W I T H  T H E  
COUNTY. I N  A R € V I E W  OF T H E  REFUSE D I S P O S A L  SYSTEMS BY T H E  C I T Y  MANAGER, I T  WAS DECIDED C O N S I D E R A B L E  S A V I N G S  COULD BE 
MADE BY D E V E L O P I N G  A L A N D F I L L  O P E R A T I O N  W I T H I N  THE C I T Y .  THEN BY OVERHAULING T H E  C O L L E C T I O N  SYSTEM THERE WAS EVEN A 
MORE C O N S I D E R A B L E  S A V I N G .  I -AULING M I L E A G E  HAS BEEN REDUCED B Y  17 PERCENT, C O L L E C T I O N S  HAVE B E E N  REDUCED BY 14 PERCENT, 
W I T H  AN OVERALL S A V I N G S  OF $3O,OOO/YEAR. 

QZAl=QJ.SB S A N I T P R Y  F I L L  R E P A I R S  FLOOD EROSION ( S A N I T A R Y - L A N D F I  L L  R E C L A M A T I O N (  L A h D )  C O L L E C T I O h  

T H E  AMERICAN C I T Y  6 6 ( 6 ) 1  P. 9 2 - 9 4  ( 1 0 5 3 ) .  P R I O R  TO T H I S  SAN BERNARDINO,  C A L I F . ,  OPERATED A& OPEN DUMP REFUSE 
POWERS, Re 0 .  

D I S P O S A L  O P E R A T I G h .  A F T E R  THE SANTA ANA R I V E R  FLOODED ANC CHANGEC I T S  COURSE T H E  S A N I T A T I O N  DEPARTMENT MOVED I T S  
D I S P O S A L  O P E R A T I O N  I N T O  T H E  FLOODED AREA AND STARTED A CONTROLLED S A N I T A R Y  L A N D F I L L  OPERATION. T H E  WASTE L A N D  I S  B E I N G  
R E C L A I M E D ,  THE FCRMER PROBLEMS OF SMGKE, ODORS, BLOWING TRASH AND MOSQUITOES H A V E  BEEN E L I M I N A T E D .  

QI=Qk01158 S A N I T A R Y  F I L L  - HOW I T  OPERATES - P A R T  I ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I 0 N )  ) 
THE A M E R I C A N  C I T Y  7 6 ( 2 ) ,  PART 1, P. 6 4 - 8 7  (FEBRUARY 1 9 6 1 ) .  SUMMARY OF O P E R A T I N G  D E T A I L S  AND CTHER P E R T I N E N T  DATA 
ON A C T I V E  S A N I T A R Y  F I L L S  THROUGHOUT COUNTRY. PERFORMANCE O F  REFUSE I N  F I L L  PROCESS OF D E C O M P O S I T I O N  AND EQUIPMENT 
USED I N  F I L L  OPERATICNS.  TRENCH, AREA AND RAMP METHODS OF F I L L  EVALUATED.  ( E 1 1  

QI-Ql~Q13.59 S A N I T A R Y  F I L L  - hOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  D E C O M P O S I T I O N ( P R 0 D U C T S I  C O S T ( O P E R A T 1 N G I  

THE A M E R I C A N  C I T Y  7 6 ( 3 l ,  P. 9 8 - 1 0 3 ,  PART I T  (MARCH 1 9 6 2 1 .  SUMMARY OF O P E R A T I N G  D E T A I L S  AND OTHER P E R T I N E N T  CATA ON 
R E C L P M A T I O N ( L A N D 1  

A C T I V E  S A N I T A R Y  F I L L S  THROUGHOUT COUNTRY. PERFORMANCE O F  REFUSE I N  F I L L ,  PROCESS OF D E C O M P O S I T I O N  AND EQUIPMENT USED 
I N  F I L L  OPERATICNS,  TREhCH,  AREA, AND RAMP METHODS OF F I L L  EVALUATED.  ( E 1 1  

LjEQl=QUBQ THE S A N I T A R Y  L A N D F I L L  - HOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  1 
T H E  AMERICAN C I T Y  7 6 ( 4 ) 1  P .  84-88. PART I 111  ( A P R I L  1961) -  SUMMARY OF O P E R A T I N G  D E T A I L S  AND OTHER P E R T I N E N T  DATA 
ON A C T I V E  S A N I T A R Y  F I L L S  THROUGHOUT CCUNTRYT PERFORMANCE OF R E F U S E  I N  F I L L .  PROCESS OF D E C O M P O S I T I C N  AND EQUIPMENT 
USED I N  F I L L  OPERATIONS,  TRENCH, AREA, AND RAMP METHODS OF F I L L  EVALUATED. ( E 1 1  

!XlAl=Ql26& MOSES L P K E  GETS R I D  OF I T S  OPEN DUMP ( S A N I T A R Y - L A N n C I L L  
RECTOR, R. C. 

T H E  AMERICAN C I T Y  7 2 ( 1 2 ) ,  P. 04  (DECEMBER 1957).  MOSES LAKE,  WASHINGTON, H A D  AN OPEN DUMP FOR TWENTY YEARS. T H E  
DUMP WAS A CONSTPNT SOUFCE CF A I R  POLLUTION,  RAT I N F E S T A T I O N ,  AND GENEPAL N U I S A N C E .  THE C I T Y  C O U N C I L  D E C I D E D  TO STUDY 
T H E  MATTER. A S  A RESULT I T  PURCHASED 4 P  ACRES OF LAND FOUR M I L E S  FROM T H E  CENTER OF T H E  C I T Y .  T H I S  L A N D  WAS USED FOR 
S A N I T A R Y  L A N D F I L L  PURPOSFS ONLY. T H E  P O P U L A T I O N  O F  1 1 , 4 9 5  HAD 3 , 0 2 8  R E S I D E N C E S  WHICH REQUIRED WEEKLY GARBAGE 
C O L L E C T I O N ,  AND 3C3 COMMERCIAL ACCOUNTS WHICH NEEDED S I X  C O L L E C T I O N S  PER WEEK. THE CONTRACTOR WHO RUNS THE DUMP MUST 
D I S P O S E  O F  THE FEFUSE BY S A N I T A R Y  L A N D F I L L  METHODS. F I L L  C E L L S  ARE NOT TO EXCEED 5 2  SQ F E E T  I N  AREA AND 6 F T  I N  
DEPTH. T H E  F I N A L  CCVER MUST BE AT L E A S T  2 F E E T  DEEP, AND A L L  GARBAGE AND REFUSE MUST BE COVERED AT THE END OF T H E  
DAY. THE C I T Y  B I L L S  A L L  CUSTOMERS A T  THE END OF THE MONTH ALONG W I T H  T H E  WATER B I L L S .  THE CONTRACTOR COLLECTS A L L  

S E R V I C E ,  AND THCSE O U T S I D E  T H E  C I T Y  MAY DO S O T  P R O V I D I N G  THEY P A Y  THE P R E S C R I B E D  DUMPING FEES. ( U C )  
DUMPING FEES FROM PErFUSE HAULED P R I V A T E L Y  BY C I T I Z E N S  TO THE DUMP. A L L  C I T I Z E N S  I N  T H E  C I T Y , M U S T  S U B S C R I B E  TO T H E  

QIrQlzP1345 S E A T T L E ' S  REFUSE D I S P O S A L  REFORMATION ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  

THE A M E R I C A N  C I T Y  7 2 ( 3 ) ,  P. 110 (MARCH 1 9 5 7 ) .  S I N C E  J U N E  1 9 5 6  T H E  C I T Y  OF S E A T T L E  HAS COMPACTED I T S  DOMESTIC 
REFUSE AND COMPLETELY COVERED I T  AT THE END OF EACH D A Y ' S  O P E R A T I O N  AT THE U N I O N  BAY S I T E .  T H I S  I S  A 7 0 - A C R E  SWAMP A T  
THE NOPTH END CF LAKE WASHINGTON, ADJACENT T O  THE CAMPUS OF T H E  U N I V E R S I T Y  OF WASHINGTON. THE C I T Y  D I S P O S E S  ABOUT 1 / 3  
OF I T S  WASTES A T  T H I S  S I T E .  ABOUT 2 5  C O L L E C T I O N  TRUCKS D E L I V E R  1 2 5  LOADS O F  DOMESTIC REFUSE MONDAY THROUGH F R I D A Y .  

I S  MOST D E S I R A B L E  BECAUSE I T  PROVIDES A CONVENIENT AND ECONOMIC PLACE FOR THE D I S P O S A L  OF MUCH OF S E A T T L E ' S  WASTES, AND 

DUA'N, W. L e  

LOADS ARE CUMPED AT T H E  TOE O F  THE SLOPE AND COVER D I R T  I S  D E P O S I T E D  AT THE TOP. REFUSE D I S P O S A L  AT T H E  U N I O N  BAY S I T E  

BY I T  I S  R E C L A I M E D  MUCH NEEDED LAND FOR USE B Y  THE U N I V E R S I T Y  OF WASHINGTON. ( U C )  

u=QLp11zft O P E R A T I C N  O F  T H E  REFUSE T I P  OF ANGOULEME ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  COMPOSTING 1 
F O N T P L I R A N D ,  P. 

L '  E X P L O I T A T I O N  DE L A  DECHARGE DES ORDURES D'ANGOULEME. TECHNIQUES E T  S C I E N C E S  M U N I C I  PALES 5 9 ( 3  T P. 9 5 - 9 6  (MARCH 
1 9 6 4 ) .  REFUSE I S  T I P P E D  FOR 1 YEAR, THEN DUG OUT AND SCREENED TO PRODUCE A F E R T I L I Z E R .  ( P H E A )  
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u=Ql=um H I G H L A N D  P A R K  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  1 

M U N I C I P A L  CONSTRUCTION 3(6), P. 82 ( J U N E  1 9 5 8 ) .  T H E  L A N D F I L L  METHOD OF REFUSE D I S P O S A L  WAS I N I T I A T E D  I N  H I G H L A N D  
G I E S E R ,  F. E. 

PARK I N  1952. I T  WPS S T A R T E D  B Y  COMPLETELY OVERHAULING THE P R E V I O U S  OPEN DUMP. I N  T H E  NEW OPERATION,  TRENCHES ARE 
DUG, F I L L E D  W I T H  WASTES I N  6-FT L I F T S ,  AND E A R T H  I S  SPREAC OVER EACH L I F T .  THE TRENCHES ARE 15-FT DEEP. MORE THAN 
13,00(! C U  YD O F  REFUSE ARE D I S P O S E D  OF EACH MONTH. T H E  COST I S  60.08 PER CU Y D  OF GARBAGE AND $0.15 PER CU YD OF 
RUBBISH.  T H E  F I L L  I S  B E I N G  USED TO R E C L A I M  LOW-VALUE LAND. I T  ALSO SERVES AS A SOURCE OF INCOME, INASMUCH AS NEARBY 
C I T I E S  ARE ALLCWED TO USE I T  ON A COST B A S I S .  ( U C )  

Q7-01-014Q.3 CEDAR R A P I D S ,  IOWA, EXPORTS GOOD S A N I T A T I O N  ( S A N I T A R Y - L A N D F I L L  ) 

L A N D F I L L  A T  CEDAR R A P I D S ,  IOWA. THE L A N D F I L L  WAS USED AS A DEMONSTRATION S I T E  T O  SHOW TRACTOR C O M P A N I E S '  S A L E S  
THE A M E R I C A N  C I T Y  7 1 ( 1 ) ,  P. 110 (JANUARY 1 9 5 6 ) .  A B R I E F  D E S C R I P T I O N  OF THE DEVELOPMENT OF THE USE OF THE S A N I T A R Y  

E N G I N E E R S  FROM 34 OVERSEAS COUNTRIES HOW A C I T Y  COULD B E N E F I T  FROM A GOOD S A N I T A R Y  L A N D F I L L  PROGRAM. ( P H S )  

QI-Al-EAQI AN OOLITE- -COVERED S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L L  1 
THE AMERICAN C I T Y  7 1 ( 2 ) ,  P. 119 (FEBRUARY 1 9 5 6 ) .  K E Y  WEST, F L O R I D A  OPERATES A S A N I T A R Y  F I L L  AND O B T A I N S  COVER 
M A T E R I A L  B Y  DREDGING " M I A M I  O O L I T E "  OR "MARL" FROM T H E  OCEAN BOTTOM. T H E  O O L I T E  I S  A SOFT ROCK E A S I L Y  P U L V E R I Z E D  T H A T  
CAN BE WORKED L I K E  CLAY BUT BECOMES HARD AND DENSE WHEN COMPACTED. ( P H S )  

Q ~ ~ l = ~ f t Q ~  THE S A N I T A R Y  L A N D F I L L  ( VECTOR BULKY-WASTE 1 

THE A M E R I C A N  C I T Y  7 1 ( 3 ) ,  PART 1, P. 123 (MARCH 1 9 5 6 ) .  F I P S T  PART OF A THREE-PART S E R I E S  ENCOMPASSING A 
WEAVER, L. 

COMPREHENSIVE R E V I E W  OF D E S I G N ,  OPERATIONAL,  AND ECON@MIC C R I T E R I A  O F  T H E  S A N I T A R Y  L A N D F I L L  METHOD. ( P H S )  

Q7-Ol-Q&12 T H E  S A N I T A R Y  L A N D F I L L  ( LAND-REQUIREMENTS P O L L U T I O N (  WATER) I 

T H E  AMERICAN C I T Y  7 1 ( 4 ) ,  P A R T  11, P. 132 ( A P R I L  l q 5 6 ) .  SECOND PART OF A THREE-PART S E R I E S  ENCOMPASSING A 
COMPREHENSIVE REVIEW OF DES I G N t  OPERATIONAL,  AN0 ECONOMIC C R I T E R I A  OF THE S A N I T A R Y  L A N D F I L L  METHOD. ( P H S )  

Ql=Ql=aftlk WE B U R I E D  OUR C O M P L A I N T S  W I T H  REFUSE ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) ) 

WEAVER, L. 

BOWMAN, K. L e  
THE A M E R I C A N  C I T Y  7 1 ( t ) i  P. 150  ( J U N E  1956) .  T P E  DEVELOPMENT OF A MODERN REFUSE C O L L E C T I O N  AND D I S P O S A L  SYSTEM A T  
S H E L B Y V I L L E ,  I N D I A N A  I S  DESCRIBED.  H I T  AND M I S S  C O L L E C T I O N  W I T H  AN OPEN DUMP AND U N S A N I T A R Y  METHODS OF F E E D I N G  GARBAGE 
T O  HOGS ARE REPLACEC BY A PLANNEC C O L L E C T I O N  SYSTEM AND THE S A N I T A R Y  L A N D F I L L  METHOD OF D I S P O S A L .  I N C L U C E D  I S  A 
D E S C T I P T I O N  OF R E G U L A T I O N S  PROMULGATED, A P U B L I C  R E L A T I O N S  PROGRAM USE O F  T H E  I N C E N T I V E  SYSTEM AND A BREAKDOWN OF COSTS 
FROM 1951 - 1954 I N C L U S I V E .  ( P H S J  

QI=Ql=Q1419 T H E  S A N I T A R Y  L A N D F I L L  ( COMPACTION-EQUIPMENT ECONOMICS 1 
T H E  AMERICAN C I T Y  7 1 ( 5 ) ,  P A R T  111, P .  134 ( M A Y  1956) .  PART THREE OF A THREE-PART S E R I E S  ENCOMPASSING A 
COMPREHENSIVE R E V I E h  OF DESIGN,  CPERATIONAL,  AND ECONOMIC C R I T E R I A  OF THE S A N I T A R Y  L A N D F I L L  METHOD. ( P H S )  

Qi'=QlrQ.l$ll PEAK REFUSE LOADS ARE NO PQOBLEM ( S A N I T A R Y - L A N D F I L L  1 
R I C E ,  C. M. 

THE A M E P I C A N  C I T Y  7 1 ( 1 0 ) ,  P. 24 (OCTOBER 1 0 5 6 ) .  B E L L A I R E ,  TEXAS REPORTS THE ADOPTION O F  A F L E X I B L E  S A N I T A R Y  
L A N D F I L L  PROGRAM TO COPE W I T H  T H E  REFUSE FROM A F A S T  GROWING P O P U L A T I O N  ( 1 8 , 0 0 0  TO 24,000 I N  TWO Y E A R S ) .  ( P H S )  

22=Ql=U3&1 K E E P  T H A T  S A N I T A R Y  L A N D F I L L  S A N I T A R Y  ( ECONCMICS ) 
T H E  BMERICAN C I T Y  71(111 ,  P. 1 3 0  (NOVEMBER 19561. THE AUTHOR DISCUSSES T H E  PROBLEM O F  THE D E T E R I O R A T I O N  OF 
S A N I T A R Y  L A N D F I L L  O P E R A T I N G  METHODS I N  MANY C I T I E S .  FUNDAMENTALS TO THE PERFORMANCE OF AN ADEQUATE J O B  ARE REVIEWED 
I N C L U D I N G  COMPETENT AND I N T E R E S T E D  S U P E R V I S I O N ,  AN INFORMED P U B L I C ,  AND ADEQUATE EQUIPMENT.  THE IMPORTANCE OF COST 
ACCOUNTING METHODS I S  E M P H A S I Z E D  AND A R E P R E S E N T A T I V E  COST PER TOK I S  REPORTED T O  BE $0.54. 

a Z s k u & & 2  S A R I T A R Y  L A N D F I L L  R E C L A M A T I O N  ( R E C L A M A T I O N ( L A N D 1  1 
T H E  AMERICAN C I T Y  71(121 9 f'. 15 (DECEMBER 1956) .  THE SUCCESSFUL USE FOR T E N  YEARS O F  T H E  S A N I T A R Y  L A N D F I L L  METHOD 
OF REFUSE D I S P O S A L  AT A U S T I N ,  TEXAS,  I S  DESCRIBED.  ( P H S )  

QI=Ql=QlA5.3  SANTA B A P B A F A  AWARDS 1 0 - Y E A R  REFUSE S E R V I C E  CONTRACT ( C O S T ( C O L L E C T I 0 N )  S A N I T A R Y - L A N D F I  L L  C O L L E C T I O N  1 
HOPKINS,  W .  T. 

THE A M E R I C A N  C I T Y  7 2 ( B ) ,  P. 1'37 (AUGUST 1957) .  AFTER CONDUCTING A P U B L I C  O P I N I O N  SURVEY, A S P E C I A L  CCMMITTEE 
REC3MMENDED REFUSE C P L L E C T I O N  AND D I  SPOSAL BY A P R I V A T E  CONTRACTOR FOR SANTA BARBARA, C A L I F O R N I A .  A F F I R M A T I V E  
Q U E S T I O N N A I R E  RESULTS I N C L U D E D  A D E S I R E  FOR P I C K U P  SERVICE,  TWICE WEEKLY C O L L E C T I O h ,  AND B A N N I N G  GF BACKYARD BURNERS. 
I N  A D E S C R I P T I O N  OF THE ORDINPNCE,  AND A CONTRACT, I T  I S  STATED THAT A L L  PERSONS SHALL S U B S C R I B E  TO REGULAR C O L L E C T I O N ,  

R F S T R I C T E D  BY T k E  C I T Y  CONCERNING T H E  S I T E  AND SCAVENGING RIGHTS.  A T A B L E  ON RATE STRUCTURE I S  I N C L U D E D  FOR 
T H E  CONTRACTOR I S  CCNTRCLLED BY THE M U N I C I P A L I T Y  ( I N C L U D I N G  PERSONNEL) .  D I S P O S A L  I S  BY S A N I T A R Y  L A N D F I L L  WHICH I S  

R E S I D E N T I A L  S P E C I A L  H A U L  AND COMMERCIAL CUSTOMEPS. M I N I M U M  R E S I D E N T I A L  RATE I S  $1.75 PER D W E L L I N G  U N I T  PER MONTH. 
( P H S  1 

C7-Ol-Qlftm BURBANK, C A L I F O R N I A ,  F I L L S  CANYON TO G A I N  NEEDED L A N D  ( R E C L A M A T I O N (  LAND)  S A N I T A R Y - L A N D F I L L  P U A N T I T Y  
C D L L E C T I O N - E Q U I P M E N T  1 
P A I G E ,  C .  W e  

THE A M E R I C A N  C I T Y  72(5E ,  P. 144 (MAY 19571. A CANYON LOCATED L E S S  THAN 2 M I L E S  FROM THE CENTER OF BURBANK, 
C A L I F O R N I A ,  AFFORDS P LARGE CONCEALED S I T E  FOR S A N I T A R Y  L A N D F I L L  OPERATIONS.  T H E  L A N 0  ADJACENT TO A PARK AND OPEN A I R  
THEATER I S  8 E I h i G  R E C L A I M E D  FOR U S E  AS A V I T A L L Y  NEEDED P A R K I N G  AREA. ( P H S )  

Q7-01-u+&l S A N I T A R Y  L A N D F I L L  EXTRA B E N E F I T S  ( R E C L A M A T I O N ( L A N D )  SALVAGE COST(OPERAT1NG) 1 

THE A M E R I C A N  C I T Y  7 2 ( 5 ) r  P. 122 (MAY 1957) .  WATERLOO, IOWA HAS COMBINED S A N I T A R Y  L A N D F I L L  O P E R A T I O N S  h I T H  FLOOD 
PROTECTION WORK, I S L A N D  REMOVAL, AND LAND R E C L A M A T I O N  PROTECT THE C I T Y ,  R A I S E  PROPERTY VALUES, AND CREATE NEW 
I N D U S T R I A L  S I T E S .  T H E  PROCEDURE AND EQUIPMENT USED ARE DESCRIBED.  ( P H S )  

FAGEKLIFUD, C. C. 

Q7-01-a3&1 S A N I T A R Y  L A N D F I L L  B Y  CONTRACT 

THE A M E P I C A N  C I T Y  7 2 ( 3 1 ,  P. 134 (MARCH 1957) .  BLOOMINGTON, I L L I N O I S  HAS CONVERTED A LARGE OPEN DUMP TO A S A N I T A R Y  
L A N D F I L L  BECAUSE SEVEGAL I N J U N C T I O N S  WERE R E C E I V E D  DUE TO THF RATS,  SMOKE, F I R E ,  AND ODOR AT T H E  DUMP. FOR LACK O F  
LARGE E A R T H M O V I K  EQUIPMENT,  A CGNTRACTOR WAS H I R E D  TO CLEAN UP T H E  DUMP AND TO OPERATE THE S A N I T A R Y  L A N D F I L L  AT A COST 
OF $17,500 FOR THE F I R S T  YEAR OF OPERATION.  THE RAT P O P U L A T I O N  WAS DEPLETED BY U S I N G  P O I S O N  M I X E D  W I T H  CHOPPED F I S H  

( P H S )  

GREENE, He P .  

AND BREAD AND 4 K I L L S  OVER A 60-DAY P E R I O D  D I D  THE J@B.  THE S O L U T I O N  TO THE F I L L I N G  OF A GRAVEL P I T  I S  INCLUDED.  

QIIpl-Ql3k9 THE LAFEDC STORY OF S A N I T A T I O N  PRCGRESS ( VECTOR PEST S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  R E C L A M A T I O N ( L A N D 1  ) 
M A R T I N ,  J. C. + HAMMERSTROM, R. J. + WALDROP, R. He 

THE A M E R I C A N  C I T Y  7 2 ( 2 ) ,  P. 116 (FEBRUARY 1 9 5 7 ) .  T H E  CTORY OF HOW LAREDO, TEXAS I N I T I A T E D  A WELL PLANNED PROGRAM, 
EMPLOYED T R A I N E D  PERSONNEL, AND USED STRONG P U B L I C  SUPPORT TO OVERCOME M U N I C I P A L  VECTOR CONTROL PROBLEMS. T H I S  WAS A 
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DEMONSTRATION FROJECT WHICH I N V O L V E D  FOUR P R I N C I P A L  STEPS.  ( 1 )  O R G A N I Z A T I O N  AND S A N I T A R Y  SURVEY, ( 2 )  REFUSE C O L L E C T I C N  
AND DISPOSAL,  ( 3 )  IMPROVED SEWERAGE S E R V I C E S  AND ( 4 )  SUPPLEMENTARY RODENT CONTROL. THE PROJECT WAS A C O O P E R A T I V E  
DEMONSTRATION W I T H  T H E  T E X A S  S T A T E  DEPARTMENT OF P U B L I C  H E A L T H  AND THE U.S. P U B L I C  H E A L T H  S E R V I C E .  ( P H S )  

&l=Ql=Q.L&1& THE S A N I T A R Y  L A N D F I L L  METHOD OF P E F U S E  D I S P O S A L  I N  NORTHERN S T A T E S  ( S I T E - S E L E C T I O N  COST(OPERAT1NG) 
VECTCR PEST 1 
WEAVER, L e  + KEAGY, D. M. 

U.S. P U B L I C  H E A L T H  S E R V I C E  PUB 2 2 6 ,  ( 1 9 5 2 ) .  T H I S  I S  A REPORT OF T H E  S T U D I E S  UNDERTAKEN BY THE NORTH DAKOTA STATE 
H E A L T H  DEPARTMENT, I N  COOPERATION W I T H  THE C I T Y  OF MANDEN, NORTH-DAKOTA, AND THE U.S. P U B L I C  H E A L T H  S E R V I C E .  T H E  
REPORT I S  CF S P E C I A L  I N T E R E S T  T G  NORTHERN C O M Y U N I T I E S  EXPOSED TO SEVERE WINTERS, INASMUCH AS THE C I T Y  OF MANDEN WAS 
ABLE TO CARRY ON I T S  L A N D F I L L  O P E R A T I O N S  A T  TWO D I F F E R E N T  S I T E S  FOR TWO YEARS WITHOUT ENCOUNTERING ANY PROBLEMS, E V E N  
THOUGH T H E  TEMPERATURE DROPPED T O  -44 DEGREES F A T  T I M E S .  ONE OF THE S I T E S  WAS ABOUT ONE M I L E  O U T S I D E  T k E  C I T Y .  T H E  
TPEYCH METHOD WAS USED. WINDBLOWN PAPER PROVED T O  BE A N U I S A N C E .  I T  COULD HAVE BEEN E L I M I N A T E D  BY SURROUNDING THE 
D I S P O S A L  S I T E  W I T H  A STPONG WIRE FENCE FROM 10 TO 1 2  F E E T  H I G H .  THE EXTENT OF COMPACTION O F  T H E  REFUSE D E P O S I T E D  
D U R I N G  THE WINTER MONTHS WAS GREATER THAN T H A T  B U R I E D  D U R I N G  THE REMAINDER OF THE YEAR. ( U C )  

Q7-Ol-Ql394 S A N I T A R Y  L A N D F I L L S  S E R V I N G  C A L I F O R N I A  COMMUNITIES I N  1 9 5 7  ( C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L )  O P E R A T I O N  I 

C A L I F O R N I A  VECTCP V I E W S  5 ( 5 ) ,  P. 2 7  (MAY 1 9 5 8 ) .  T H E  REPORT CONCERNS 5 1  S A N I T A R Y  L A N D F I L L  S I T E S  I N  C A L I F O R N I A .  I T  
BLACK, k. J. 

C O N T A I N S  FOUR PAGES OF CHARTS, L I S T I N G  2 1  D I F F E R E N T  ASPECTS OF EACH OF THE L A N D F I L L  S I T E S .  OF T H E  5 1  S I T E S ,  2 1  WERE 
A R E A - F I L L S ,  1 9  WERE CUT-AND-FILLS,  SEVEN WERE A R E A - F I L L S  U T I L I Z I N G  MOVING RAMPS, 1 WAS OF THE MCVING-RAMP F I L L  T Y P E ,  
AlrlD 1 WAS A COMBINEC O P E R A T I O N  - U S I N G  THE AREA METHOD FOR R U B B I S H  D I S P O S A L ,  AND THE C U T - A N D - F I L L  METHOD FOR M I X E D  
REFUSE. SCME OF THE S I T E S  WERE RUN B Y  P U B L I C  AGENCIES,  SOME B Y  S A N I T A T I O N  D I S T R I C T S ,  AND SOME @Y P R I V A T E  CONTRACTORS. 
CHARTS G I V E  A VEPY COMPLETE P I C T U R E  OF EACH O F  T H E  S A N I T A R Y  L A N D F I L L  S I T E S  I N  T H E  STATE. ( U C )  

m=Qlru5Q2 S A N I T A R Y  L A l u D F I L L  E F F I C I E N C Y  ( D E C O M P O S I T I O N ( R A T E )  S A K I T A R Y - L A N D F I L L  ) 
C H A N I N ,  G. 

REPORT - E A S T  BAY M U N I C I P A L  U T I L I T Y  D I S T R I C T ,  (SEPTEMBER 1 9 5 5 ) .  T H E  D I S T R I C T  HAS D I S P O S E D  OF BAR SCREENINGS,  G R I T ,  
GRASS C L I P P I N G S ,  R U B B I S H ,  ETC., I N  A CUT AND COVER S A N I T A R Y  L A N D F I L L  O P E R A T I O N  EVER S I N C E  T H E  SEWAGE TREATMENT P L A N T  

DUG I N  T H E  F I L L ,  EACH T A P P I N G  A P O R T I O N  OF THE F I L L  REPRESENTING A D I F F E R E N T  T I M E  OR C O N D I T I O N ,  AND EACH R E S U L T I N G  I N  
WENT I N T O  CPERATION.  T H I S  STUDY WAS MACE TO DETERMINE THE E F F I C I E N C Y  O F  T H I S  D I S P O S A L  P R A C T I C E .  FCUR PCST HOLES WERE 

D I F F E R E N T  SAMPLES. LABORATORY T E S T S  WERE PERFORMED ON THE SAMPLES TO D E T E R M I N E  T H E  DEGREE OF S T A B I L I Z A T I O N  T H A T  HAD 
OCCURRED. SOME G E N E F A L I Z A T I O N S  WERE MADE FROM T H E  RESULTS - (11 AN E Q U A T I O N  WAS SET UP TO E S T I M A T E  THE PERCENTAGE 
REDUCTION I N  V O L A T I L E  MATTER. O R D I N A R Y  M A T E R I A L S ,  G R I T ,  SCREENINGS,  ETC. , DECOMPOSED ALMOST E N T I R E L Y  AFTER ONE YEAR, 
ACCORDING TO T H E  EQbAT I C N .  ( 2 )  M A T E R I A L  C O N T A I N I N G  C A N N I N G  WASTES, E S P E C I A L L Y  TCMATO WASTES, DECOMFCSES MUCH MORE 
SLOWLY. THE AMCUNT WAS ONLY 5 3  PERCENT AFTER ONE YEAR. ( 3 )  F I E L D  OBSERVATIONS S U B S T A N T I A T E D  THESE RESULTS.  CANNERY 
WASTES HAD A STPONG ODCR O F  DECOMPOSITION AFTER A YEAR. OTHER SAMPLES HAD VERY L I T T L E  OR NO ODOR AT A L L .  ( 4 )  ALTHOUGH 
CANNERY WASTES DECOMPOSE SLOWLY, G R I T  BAR SCREENINGS,  GRASS C L I P P I N G S ,  R U B B I S H ,  AND OTHER M A T E P I A L  COLLECTED AT THE 
SEW4GE TREATMENT P L A N T  C A N  BE SUCCESSFULLY D I S P O S E D  OF-AT- SANLTARY F_ILL-S/T&. -THE ARTLCLE-_ INCLUDES _ T A B L E S  OF RESUI-TS 
OF S A M P L I N G S  MADE AT T H E  F I L L .  T O T A L  S U L F I D E S ,  A 5-DAY BOD SAMPLE, PERCENT T O T A L  S O L I D S  AND PERCENT T C T A L  V O L A T I L E  
S O L I D S  OF THE SAMPLES WERE MEASURED AND REPORTED. ( U C )  

p7-01-QJ.5~ AN A N A L Y S I S  O F  REFUSE C O L L E C T I O N  AND S A N I T A R Y  L A N D F I L L  D I S P O S A L  ( A N I M A L - F E E D  CONTAINERS Q U A N T I T I E S  
LABOR-REQUIREMENTS LAW MANAGEMENT ECONOMICS H E A L T H  VECTOR S A L V A G E  ) 
PEARSON, E. A. 

U N I V E R S I T Y  OF C A L I F O R N I A ,  BERKELEY, S A N I T A R Y  E N G I N E E R I N G  RESEARCH L A B ,  TECH B U L L  81 1.E.R. S E R I E S  371 I S S U E  8,  
(DECEMBER 1 9 5 2 ) .  F I E L D  S T U D I E S  OF REFUSE C O L L E C T I O N  AND D I S P O S A L  O P E R A T I O N S  I N  1 3  C A L I F O R N I A  C I T I E S  WERE MADE 
D U R I N G  T H E  SUMMER O f  195@ AND 1 9 5 1 .  AMONG THE SUBJECTS COVERED I N  T H E  B U L L E T I N  ARE - C O L L E C T I O N  O P E R A T I O N  - H A U L I N G  - 
A N A L Y S I S  AND D E S I G N  CF P E F U S E  C O L L E C T I O N  SYSTEMS - D I S P O S A L  O P E R A T I O N  - P U B L I C  H E A L T H  ASPECTS - A D M I N I S T R A T I O N .  T H E  
B U L L E T I N  D E F I N E S  V A R I C U S  TERMS I N  USE I N  REFUSE MANAGEMENT. I T  D I S C U S S E S  A L L  ASPECTS OF C O L L E C T I O N ,  I N C L U D I N G  
FREQUENCY, P O I N T  OF P I C K U P ,  AND PRESENTS METHODS FOR M A K I N G  SYSTEMS ANALYSES. V A R I C U S  METHODS OF L A N D F I L L  ARE D E F I N E D  
AND DISCUSSED.  C E S I G N  C R I T E R I A  ARE PRESENTED. T H E  STATUS O F  L A N D F I L L  I S  TREATED.  ( U C )  

QI -Ol -OLf l f t  REFUSE D I S P O S A L  ( SALVAGE S A N I T A R Y - L A N D F I  L L  TRANSFER-STATION 1 

REPORT I S  A REWORKING OF THE ABAG REPORT BROUGHT UP-TO-DATE, BUT W I T H  NO O R I G I N A L  DATA. A MAJOR CONCLUSION OF THE 
REPORT I S  - R A P I D  I N C R E A S E S  I N  P O P U L A T I O N  MEAN I N C R E A S I N G  WASTE D I S P O S A L  REQUIREMENTS. OVERALL,  PRESENT WASTE D I S P O S A L  
RESOURCES I N  T H E  BAY AREA ARE ADEQUATE FOR THE NEAR FUTURE. MEANWHILE, RESEARCH AND E X P E R I M E N T A T I O N  I S  B E I N G  

REPORT, SAN F R A N C I S C O  BAY CONSERVATION AND DEVELOPMENT COMMISSION,  S A N  FRANCISCO,  C A L I F O R N I A ,  (OCTOBER 1 9 6 6 ) .  THE 

UNDERTAKEN T O  USE IMPROVED METHODS OF WASTE MANAGEMENT W I T H I N  R E L A T I V E L Y  FEW YEARS. CTHER CONCLUSIONS ARE - SAN 
F R A N C I S C O  BAY I S  THE DOMINANT FEATURE OF THE BAY AREA. THERE NOW APPEARS TO BE NO P R E S S I N G  NEED TG P E R M I T  ANY FURTHER 
F I L L I N G  O F  THE EAY FCP A D D I T I O N A L  REFUSE D I S P O S A L  S I T E S .  FUTURE P E F U S E  D I S P O S A L  SYSTEMS WOULD B E  D E S I G N E D  TO P R O V I D E  
T H E  BEST P O S S I B L E  S E R V I C E  FOR T H E  BAY AREA W I T H  NO FURTHER I N F R I N G E M E N T  UPON THE BAY. ( U C )  

Q 7 - 0 1 - 0 1 2 B  NEW L E A S E  ON L I F E  FOR MOSES L A K E  AS OPEN DUMPING ENDS, L A N D F I L L  B E G I N S  ( S A N I T A R Y - L A N D F I L L  

REFUSE REMGVAL JOURNAL 1(1), P. 2 5  (JANUARY 1 9 5 8 ) .  THE R E F U S E  C O L L E C T I O N  AND D I S P O S A L  SYSTEM OF MOSES LAKE,  
WASHINGTON, WAS OVEFHAULED. A F I V E - Y E A R  CONTRACT WAS AWARDED AND A CITY-OWNED, CONTRACTOR-OPERATED S A N I T A R Y  L A N D F I L L  

COST COP ERATING) 

E S T A B L I S H E C .  (PHS 1 

QI=Q1=91539 P E C R I A ' S  E I G H T  YEARS OF P R I V A T E  D I S P O S A L  AN EXAMPLE TO OTHERS ( S A N I T A R Y - L A N D F I L L  C C L L E C T I C N  1 
REFUSE REMCVAL JOURKAL 1(1), P. 2 0  ( J A N U A R Y  1 9 5 8 ) .  P E O R I A  AND P E O R I A  H E I G H T S ,  I L L I N O I S ,  ARE SERVEC BY ONE 
CONTRACTOR. k E F U S E  I S  COLLECTED ONCE A WEEK FROM 33,000 HOMES, AND MORE FREQUENTLY AT ABOUT 300 COKMERCIAL 
ESTABLISHMENTS.  D I S F O S A L  I S  B Y  S A N I T A R Y  L A N D F I L L .  ( P H S )  

QZ=Ql=QL556 L A N D F I L L  NETHOD COMES TO C A P I T A L  O F  MALAYA ( S A N I T A R Y - L A N D F I L L  VECTOR(CONTR0L)  1 
REFUSE REMOVAL JOURNAL 1 ( 4 ) ,  P. 17 ( A P R I L  1 9 5 8 1 .  A D E T A I L E D  ACCOUNT OF T H E  1 9 5 0  I N T R O D U C T I O N  O F  S A N I T A R Y  L A N D F I L L  
METHODS I N  KUALA LUIV'PUR, T H E  C A P I T A L  OF THE F E D E R A T I O N  OF MALAYA. THE I N I T I A L  PRCJECT WAS THE F I L L I N G  O F  A WATERLOGGED 
POND. SPREADING OF THE REFUSE AND COVERING I T  W I T H  SAND WERE DONE BY TWO GANGS OF 32 MEN W I T H  RAKES. I P H S )  

U - O I - r ! l S Z 2  COMPBNY G I V E S  H I N T S  FOR BETTER L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  
REFUSE REMCVAL JOURhAL 1 ( 2 ) ,  Pa 1 2  (FEBRUAPY 1 9 5 8 ) .  A SUCCESSFUL S A N I T A R Y  L A N D F I L L  O P E R A T I O N  U S I N G  CRAWLER 
TRACTORS EQUIPPED W I T H  S P E C I A L L Y  DESIGNED FRONT END LOADERS. ( P H S )  

QZdlrQJ .58& P L A h N I N G  I S  T H E  KEY T U  A M E S I  L A N D F I L L  SUCCESS ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) R E C L A M A T I C h ( L A N 0 )  
REFUSE PEMUVAL JOURNAL 1 ( 7 ) ,  P. 9 ( J U L Y  1 9 5 8 ) .  THE C I T Y  OF AMES, IOWA, I S  CURRENTLY O P E R A T I N G  A S A N I T A R Y  L A N D F I L L  
WHICH W I L L  BECCME A 3 5 0 - A C R E  I N D U S T R I A L  PARK UPON I T S  COMPLETION.  AN OVER-ALL STREET P L A N  TO SERVE T H E  AREA HAS BEEN 
DEVELOPED. THE NECESSARY U T I L I T Y  S E R V I C E  HAS BEEN DES I G N E D  AND P A R T I A L L Y  I N S T A L L E D ,  A F I N A L  CONTOUR MAP E S T A B L I S H E D ,  
AND AN OVER-ALL S I T E  P L A N  HAS BEEN DEVELOPED. PRESENT COSTS FOR REFUSE D I S P O S A L  ARE $ 1 . 6 2  PER TON. ( P H S )  

D 7 - 0 1 - U %  C I T Y  E N G I N E E R  G I V E S  F U L L  STORY O F  L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A T I N G )  EQUIPMENT 1 

REFUSE REMCVAL JOURluAL 1 ( 5 ) ,  Pa 2 1  (MAY 1 9 5 8 1 .  THE S A N I T A R Y  L A N D F I L L  METHOD I S  D I S C U S S E D  I N  D E T A I L  ALONG W I T H  

PERCENT FOR OVERHEAD. ( P H S )  

MOEHF, L. H. 

LOCAL E X P E R I E N C E  I N  WYANDOTTE, M I C H I G A N .  TRENCH AND F I L L  METHOD I S  REPORTED TO COST $1.70 PER TON, I N C L U D I N G  10 

,(- 
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p7-Ol-QLs5.  B I G  D R I V E  FOR MODERN S A N I T A T I O N  GETS R E S U L T S  ( S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  ) 
REFUSE REMOVAL JOURNAL 1 ( 5 ) ,  P. 1 9  (MAY 1958) .  A SURVEY, WHICH REVEALED T H A T  ONLY 59 PERCENT O F  THE P R I V A T E  
R E S I D E N C E S  WERE H A N D L I N G  REFUSE I N  A S A N I T A R Y  MANNER, L E D  TO IMPROVEMENTS I N  REFUSE STORAGE AND D I S P O S A L  METHODS I N  
JOHNSON C I T Y ,  TENNESSEE. ( P H S I  

07-01-OL621 P R I V A T E  L A N D F I L L  SERVES LARGE I N D I A N A P O L I S  AREA S A N I  TARY-LANDF I L L  1 
REFUSE REMOVAL JOURIVAL 2 ( 1 ) ,  P. 10 (JANUARY 1 9 5 9 ) .  MARGINAL LAND I S  B E I N G  R E C L A I M E D  NEAR I N D I A N A P O L I S  THROUGH A 
S A N I T A R Y  L A N D F I L L  PROJECT.  T H E  USE OF T H I S  S I T E  B Y  BOTH I N D I V I D U A L S  AND P R I V A T E  CONTRACTORS IS D E T A I L E D .  ( P H S )  

QI=Ql=Ql435 NEW YORK KUNS WORLD'S LARGEST S A N I T A R Y  F I L L  ( BARGE S A N I T A R Y - L A N D F I L L  ) 
REFUSE REMOVAL JOURhAL 2 ( 3 ) ,  P. 7 (MARCH 1959) .  THE WORLD'S LARGEST S A N I T A R Y  L A N D F I L L  PROJECT AT FRESH K I L L S ,  
STATEN I S L A N D ,  NEW YORK C I T Y ,  I S  DESCRIBED.  I N  OPERATION NOW FOR TEN YEARS, THE F I L L  TAKES ONE-THIRD OF THE C I T Y ' S  
TOTAL REFUSE VOLUME. ( P H S I  

Q7-01-01644 CITY-COUNTY COOPERATION E L I M I N A T E S  B O I S E ' S  DUMP ( S A N I T A R Y - L A N D F I L L  ) 
REFUSE REMOVAL JOURNAL 1 ( 1 ) ,  P. 1 4 ,  15,  2 5  ( 1 9 5 9 ) .  THE C I T Y  CF B O I S E  I D A H O  AND ADA COUNTY ARE WORKING TOGETHER TO 
I N I T I A T E  AND GPERATE A SUCCESSFUL S A N I T A R Y  L A N D F I L L ,  R E C L A I M  LAND FOR USEFUL PURPOSES AND END THE N U I S A N C E  O F  AN 
U N S A N I T A R Y  DUMP. 

u=U=Ql&Q CONTRACTOR AND V I L L A G E  STOP NUISANCE ( S A N I T A R Y - L A N D F I L L  
REFUSE REMOVAL JOURNPL 2 ( 8 ) ,  P. 1 7  (AUGUST 1 9 5 9 )  T H E  C O M B I N A T I O N  OF S C I E N C E  AND HARD WORK H A S  E L I M I N A T E D  

( P H S  1 

QEQkp1661 BERPUDA H A S  I T  EASY ON D I S P O S A L  PROBLEMS - NONE ( S A N I T A R Y - L A N D F I L L  1 

O B J E C T I O N S  TO A GARBAGE DUMP NEAR E L K  GROVE V I L L A G E ,  I L L I N O I S .  P A R T I C U L A R S  OF T H I S  O P E R A T I O N  A R E  REVIEWED B R I E F L Y .  

REFUSE REMCVAL JOURNAL 2 ( 8 1 ,  P. 15  (AUGUST 1 9 5 9 ) .  A 35-ACRE AREA, PEMBROKE MARSH, P R O V I D E S  BERCUDA AN ALMOST 
I N E X H A U S T I B L E  S I T E  FOR R E F U S E  D I S P O S A L .  D E T A I L S  OF T H E  F I N E  S A N I T A T I O N  S I T U A T I O N  THERE ARE G I V E N .  ( P H S I  

Q-QJJIB S C I E N T I F I C  A N A L Y S I S  OF S A N I T A R Y  L A N D F I L L S  ( RESEARCH C O M P O S I T I O N  SURVEY OPEN-DUMP C O S T ( C P E R A T I N G 1  

REFUSE REMOVAL JCURNAL 4 ( 1 2 ) ,  P. 15  (DECEMBER 1961) .  D E S C R I B E S  TWO STUDIES--A POSTAL SURVEY O F  SEVERAL HUNDRED 
COMPACTION M O I  STURE-CONTENT 1 

L A N D F I L L  OPERATICNS,  AND AN A N A L Y S I S  OF A T E S T  L A N D F I L L .  THE R E S U L T S  OF THE L A N D F I L L  SURVEY ARE SUMMARIZED. I N  T H E  
TEST L A N D F I L L ,  S I X  SEPARATE C E L L S  hERE CONSTRUCTED UNDER V A R I E D  C C N D I T I O N S  O F  MOISTURE CONTENT 7 COMPACTICN, AND 
AERATION.  T H E  AUTHCPS CONCLUDE THAT A S C I E N T I F I C A L L Y  PLANNED, ENGINEERED,  AND OPERATED L A N D F I L L  CAN RESULT I N  
S U B S T A N T I A L  S A V I N G S  OVER GOCD NCPMAL PRACTICE.  ( P H S )  

m l = & l 1 3 9  SEVEN NEW J E R S E Y  C O M M U N I T I E S  P L A N  J O I N T  L A N D F I L L  VENTURE ( REGIONAL-APPROACH C O S T ( D 1 S P O S A L I  

REFUSE REMOVAL JOURNAL O ( I . 2 )  P. 28  (1963) .  A J O I N T  COMMITTEE ON S O L I D  WASTE D I S P O S A L  OF SEVEN C O M M U N I T I E S  HAVE 
ALLOCATED $603,000 T O  PURCHASE AND DEVELOP A S A N I T A R Y  L A N D F I L L .  
D I S P O S A L  PROGRAM I N  OPDER TO COMBAT THE UNUSUAL H I G H  COST O F  D I S P O S A L  B Y  P R I V A T E l Y  OWNED D I S P O S A L  S I T E S .  

QM1=U1& L A N D F I L L  BOOM1 NG I N  P E N N S Y L V A N I A  TOWN ( S A N I T A R Y - L A N D F  I L L  COST ( O P E R A T I N G )  RECLAMAT I O N (  L AND) 
REFUSE REMOVAL JOURNAL 6 ( 1 0 ) ,  P. 24 ( 1 9 6 3 ) .  THE SUCCESS O F  THE S A N I T A R Y  L A N D F I L L  O P E R A T I O N  A T  BETHLEHEM PA. I S  
D E S C R I B E D  ALONG W I T H  SOME OF THE COSTS AND METHODS OF C O L L E C T I N G  FEES. 

S I T E - S E L E C T I O N  1 

THE C O M M U N I T I E b  ARE B E I N G  FORCED T O  DEVELOP T H E I R  OWN 

p7-01-Q.lZ&9 GOVERNMENT OFFERS NEW L A N D F I L L  L E A F L E T  ( S A N I T A R Y - L A N D F I L L  1 

S A N I T A R Y  L A N D F I L L  OVEP T H E  OPEN DUMP METHOD. COST, CONSTRUCTION A h D  EQUIPMENT ARE DESCRIBED.  
REFUSE REMOVAL JCUPNAL 6 ( 9 ) ,  P. 38 (1963) .  T H E  B U L L E T I N  DESCRIBES HOW SMALL C O M M U N I T I E S  MAY T A K E  ADVANTAGE OF THE 

QLrpl.=PLBQ4 S A N  D I E G O  D I S P O S A L  P L A N  PROVIDES FOR A 20-YEAR P O P U L A T I O N  INCREASE ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I G N ( L A N D 1  
I 
GOODE, C. S. 

REFUSE REMOVAL JOURNAL 7 ( 1 2 ) ,  P. 18  (1964) .  S I N C E  THE S I T E S  FOR S A N I T A R Y  L A N D F I L L  APE R A P I D L Y  CECREASING SAN D I E G O  

OPERATED T O  HANDLE T H E  WASTE OF T H E  PRESENT 1.2 M I L L I O N  P O P U L A T I O N  AND U L T I M A T E L Y  P R C V I D E  FOR D I S P O S A L  S E R V I C E  FOR 
COU'JTY HAS J U S T  COMPLETED A REFUSE D I S P O S A L  P L A N  TO SPAN A TWENTY YEAR PERIOD.  TWENTY-ONE D I S P O S A L  S I T E S  ARE TO BE 

TWICE T H I S  POPULATICN.  

U = P l S & Q B  L A N D F I L L S  T H E  B E S T  FOR M I N N E A P O L I  S-ST. PAUL ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  COST ( O P E R A T I N G )  
C O S T ( C A P I T A L 1  1 

T H E  AMERICAN C I T Y  8 4 ( 4 ) ,  P. 117 ( A P R I L  1969) .  A STUDY OF REFUSE D I S P O S A L  I N  THE M I N N E A P O L I S - S T .  P A U L  AREA HAS 
SHOWN T H A T  S A N I T A R Y  L A N D F I L L  IS T H E  BEST METHOD TO USE. COST OF L A N D F I L L  AND I N C I N E R A T I O N  ARE G I V E N .  S U I T A B L E  S I T E S  
WERE FOUND TO L A S T  U N T I L  1988. 

Q7-01-QlUB COUNTY B A T T L E S  FOR L A N D F I L L  S I T E S  ( C D S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  P U L V E R I Z A T I O N  SALVAGE 1 
S O L I D  WASTE MANAGEMENT/KPJ 1 2 ( 3 ) ,  P. 26 (MARCH 1969) .  F A I R F A X  COUNTY, V I R G I N I A ,  W H I C H  MUST D I S P O S E  OF 2600 CU-YDS 
O F  R E F U S E  D A I L Y ,  I S  L C O K I N G  FOR I T S  F I F T H  L A N D F I L L  S I T E .  A STUDY OF REFUSE D I S P O S A L  H A S  RECENTLY BEEN COMPLETED 
COVERING P O T E N T I A L  SALVAGE CF M E T A L L I C S  AND PAPER, I N C I N E R A T I O N ,  AND P U L V E R I Z A T I O N .  

mkQl.LQ5 COUNTY I N  OPEGON OPENS L A N D F I L L  TO C I T I Z E N S  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D )  ) 

SEFUSE REMOVAL JCURNAL 8 ( 4 ) ,  P. 16 (1965) .  THE R A P I D  CHANGE I N  P O P U L A T I O N  AND I N D U S T R I A L  GROWTH PROMPTED THE C I T Y  
A T T I G ,  G .  K. + CLAY, J. 

OF S P R I N G F I E L D ,  OREGON, T O  PURCHASE A 60 ACRE S I T E  AND DEVELOP A S A N I T A R Y  L A N D F I L L .  ONE MAN D I R E C T S  FRCM 500 T O  800 
CAPS AND TRUCKS D A I L Y  TO THE PROPER DUMP S I T E .  T H E  L A N D F I L L  AREA W I L L  E V E N T U A L L Y  BECOME A R E C R E A T I O N  AREA. 

97-01-01&23 TEXAS HAULER OPERATES F ILL  J O I N T L Y  W I T H  M U N I C I P A L I T Y  ( S A N I T A R Y - L A N D F I L L  C O S T ( D I S P O S A L 1  

REFUSE REMOVAL JOURNAL 8 ( 3 ) ,  P. 18  (1965) .  A S A N I T A R Y  L A N D F I L L  NEAR FORT WORTH, T E X A S  I N  FARRANT COUNTY I S  J O I N T L Y  
OPERATED BY A P R I V A T E  CONTRACTOR AND FARRANT COUNTY. THE L A N D F I L L  O P E R A T I O N  I S  C A R R I E D  OUT ON A 42 ACRE S I T E  WHICH I S  
OPEN TO ANYONE I N  T h E  AREA ON A FEE B A S I S ,  F E E S  ARE L I S T E D .  T H E  CONTRACTOR SERVES 3 2  C O M M U N I T I E S  AS WELL A S  FORT 
WORTH. 

Q - J _ - Q l = ~ ~ ~ ~  D E h V E R ' S  NEW F I L L  T O  L A S T  40 YEARS ( S A N I T A R Y - L A N D F I L L  TQANSFER-STATION 
RFFUSE REMOVAL JOURNAL e ( 3 ) ,  P. 14  ( 1 9 6 5 ) .  THE M I L E  H I G H  C I T Y  I S  SPENDING A TOTAL OF $370,000 FOR T k E  E X P A N S I O N  O F  
I T S  REFUSE H A N D L I N G  F A C I L I T I E S .  ON A 26-ACRE S I T E  THE C I T Y  I S  B U I L D I N G  A $295,000 EQUIPMENT S E R V I C E  YARD AND A REFUSE 
TRANSFER S T A T I O N  AND ANOTHER $75,000 FOR THE E Q U I P M E N T  AND DEVELOPMENT OF A S A N I T A R Y  L A N D F I L L .  T H E  C I T Y  OWNS A 2,680 
ACRE PLOT W H I C F  T H E Y  EXPECT T O  L A S T  FOR THE N E X T  40 YEARS A S  A D I S P O S A L  OPERATION.  

pI-Ol-p1&83 CONTPOLLED T I P P I N G ,  PAST PRESENT AND FUTURE ( S A N I T A P Y - L A N D F I L L  

C O L L E C T I O N (  C O N T A I  NERS 1 C O L L E C T I O N  ( V E H I C L E  b ) 

SHELDON, S. K. 
P U B L I C  C L E A N S I N G  5 4 ( 1 C ) ,  P. 1229 ( 1 9 6 4 ) .  THE METHOD O F  CONTROLLED T I P P I N G  A S  DESCRIBED I N  THE PAST AND PRESENT ARE 
NOT TD@ D I F F E R E N T  IN T H A T  A T  THE PRESENT I T  I S  MORE M E C H A N I Z E D  AGAINST THE P A S T  MANUAL METHODS. NOW, A S  I N  THE PAST,  
T I P P I N G  I S  T H E  CbEAPEST METHOD OF D I S P O S A L  B U T  W I T H  THE LACK OF NEW S I T E S  C L E A N S I N G  O F F I C E R S  FORESEE MANY D I F F I C U L T I E S  
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S I N C E  COVERING M A T E P I A L S  ARE G E T T I N G  SHORTER AND SHORTER. PRESENTLY WASTES ARE R A P I D L Y  C H A N G I N G  I N  T Y P E  AND VOLUMES. 
CONTROLLED T I P P I N G  I N  T h E  FUTURE I S  SEEN TO BE AN O P E R A T I O N  I N  C O N J U N C T I O N  W I T H  MECHANICAL D I S P O S A L  WHEN THE 
NONCOMeUSTIBLE M A T E P I A L S  ANC NON-SALVAGEABLE M A T E R I A L  W I L L  BE D I S P O S E D  OF. A T A B L E  ON WASTE C O M P O S I T I O N  I S  G I V E N .  

Ql=.@lrQlSaZ N E k  J E R S E Y  D R A F T S  STRONG L A N D F I L L  RULES ( LAW S A N I T A R Y - L A N O F I L L  1 
REFUSE REMOVAL JCURNAL 8 ( 1 1 ) ,  P. 14 ( 1 9 6 5 ) .  THE NEW J E R S E Y  S T A T E  H E A L T H  DEPARTMENT HAS COMMANDED T t i A T  A L L  
M U N I C I P A L I T I E S  I N  THE S T A T E  REQUIRE L I C E N S I N G  AND BONDING FOR S A N I T A R Y  L A N D F I L L  OPERATORS. ALSO RECOMMENDED WAS 
ADVANCE APPROVAL OF PROPOSED L A N D F I L L  S I T E S  B Y  M U N I C I P A L  H E A L T H  O F F I C E R S  I N  C O N S U L T A T I O N  W I T H  S T A T E  H E A L T H  
REPRESENTATIVES.  SONE O F  T H E  K E Y  S E C T I O N S  O F  THE ORDINANCE ARE L I S T E D .  

9131=U9Q6 1,200 ACRE L A N D F I L L  CONTRACTOR BEGAN I N  1932 U S I N G  P I C K  AND SHOVEL ( S A N I T A R Y - L A N D F I L L  1 

SHOVEL TO F I L L  I N  BASEMENT O F  DEMOLISHED B U I L D I N G  NOW HAS ONE O F  THE MOST MODERN D I S P O S A L  O P E R A T I O N S  I N  THE NATION.  
REFUSE REMOVAL JOURNAL 8(1211 P. 8 ( 1 9 6 5 ) .  A CONTRACTOR WHO STARTED REFUSE D I S P O S A L  CONTRACTING U S I N G  A P I C K  AND 

THROUGH AN E X T E N S I V E  E N G I N E E R I N G  AND P U B L I C  R E L A T I O N S  C A M P A I G N  T H E  CONTRACTOR I S  ABLE TO OPERATE 4 L A N D F I L L  S I T E S  
W I T H I N  T H E  CHICAGO APEA. OVER A M I L L I O N  PEOPLE A DAY ARE S E R V I C E D  B Y  MORE THAN 600 HAULERS FROM 49 M U N I C I P A L I T I E S .  
EACH L A N D F I L L  S I T E  I S  S T R A T E G I C A L L Y  LOCPTED T O  SERVE A L L  AREAS OF THE C I T Y  AS WELL AS THE SURBURBAN AREAS. WHEN A S I T E  
IS TO OPEN A COMPLETE E N G I N E E R I N G ,  S O I L  SAMPLING,  WATER SAMPLING,  T R A F F I C  CONTROL, RAT CONTROL, P O L L U T I O N  CONTROL STUDY 
I S  DONE I N  ORDER T O  BECOME T H E  L E A S T  OBVIOUS TO THE R E S I D E N T I A L  AREAS B Y  WHICH THEY ARE BOUNDED. 

Q Z = U = a 9 Q I  Q U A R F I E S  EECOME L A N D F I L L S  I N  TEXAS ( S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  1 
REFUSE REMOVAL JCURNAL 8(10), P. 10 ( 1 9 6 5 ) .  BY T U R N I N G  UNHEALTHY ABANDONED QUARRIES I N T O  S A N I T A R Y  L A N D F I L L  S I T E S ,  
SAN ANTI INIO,  TEXAS, SQLVED TWO P R E S S I V G  NEEDS CREATED BY S O A R I N G  P O P U L A T I O N  AND R A P I D  I N D U S T R I A L  EXPANSION.  THE C I T Y  
DESPERPTELY R E Q U I R E D  b O T H  AN E F F E C T I V E  WASTE D I S P O S A L  SYSTEM AND OPEN SPACE TO B U I L D  P U B L I C  R E C R E A T I O N  AREAS. BY U S I N G  
QUARRIES ON A NC-PUPCHPSE AGREEMENT THE C I T Y  NOT ONLY F I L L E D  T H E S E  REQUIREMENTS,  BUT CREATED ONE OF THE MOST E F F I C I E N T  
AND ECONOMICAL M U N I C I P A L  L A N D F I L L  OPERATIONS I N  THE U N I T E D  STATES. 

P7-01-01933 S A N I T P R Y  L A N D F I L L ,  B I G  D E C I S I O N  FOR SMALL TOWNS ( VECTOR S I T E - S E L E C T I C N  1 
N A T I O N ' S  C I T I E S  5 ( 1 ) ,  P. 15-17 ( J A N U A R Y  19671. BECAUSE OPEN B U R I N G  DUMPS ARE BECOMING P U B L I C  N U I S A N C E S ,  S A N I T A R Y  
L A N D F I L L I N G  HAS ADVAhTAGES FOR T H E  SMALL C I T Y .  A P U B L I C  H E A L T H  S E R V I C E  PROGRAM I S  NOW UNDER WAY TO A S S I S T  LOCAL, 
STATE, AND P R I V A T E  AGENCIES I N  REDUCING H E A L T H  HAZARDS THROUGH IMPROVEMENT OF D I  SPOSAL PRACTICES.  I P H E A )  

P7-01-0LP4p D U h P I N G  AND L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  
ASCE COMMITTEE ON FEFUSE C O L L E C T I O N  AND D I S P O S A L ,  REPORT OF T A S K  COMMITTEE 2, ( J U L Y  31, 1 9 5 3 ) .  T H I S  REPORT I S  A 

ALREADY COVERED I N  THE " T E C H N I C A L  B U L L E T I N  NO. 8 OF T H E  S A N I T A R Y  E N G I N E E R I N G  RESEARCH PROJECT OF THE U N I V E R S I T Y  OF 
C O M P I L A T I O N  OF I N F O R M A T I C N  FURNISHED BY THE I N D I V I D U A L  MEMBERS OF THE 1953 T A S K  CCMMITTEE 2 ,  AND BY OTHERS. M A T E R I A L  

C A L I F O R N I A "  I S  INCLUDED I N  T H I S  REPORT. THE M A I N  T O P I C S  ARE: M A T E R I A L S  DUMPED, B U R N I N G  I N  OPEN DUMPS AND 
L A N D F I L L S ,  GENERAL O P E R A T I O N  OF DUMPS, P U B L I C  H E A L T H  ASPECTS OF DUMPING,  COSTS, S A N I T A R Y  L A N D F I L L S ,  C O P P A C T I O N  OF 
L A N D F I L L S ,  AND SALVAGING ON F I L L S .  ( U C )  

Q7-Ol-QZQ91 A NATIOKIAL SURVEY O F  S A N I T A R Y  L A N D F I L L  P R A C T I C E S  ( R E C L A M A T I O N ( L A N D 1  C O S T ( O P E R A T 1 N G )  1 

P U B L I C  WORKS 10@(8), P. 88-89 (AUGUST 1969) AN A R T I C L E  T A B U L A T E D  FROM D A T A  R E C E I V E D  FROM A SURVEY O F  120 L A N D F I L L  

G I V E N .  PROBLEPS EkCOUNTERED I N  L A N D F I L L  OPERATIONS ARE INCLUDED.  

27-G1-021&1 WORLD'S L A R G E S T  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  VECTOR R E C L A M A T I O N ( L A N D 1  1 
REFUSE REMOVAL JOURNAL 9 ( 2 ) ,  Pa 13, (FEBRUARY 1 9 6 6 ) .  NEW-YORK C I T Y ' S  3000 ACRE M A R I N E  D I S P O S A L  S I T E  I S  THE LARGEST 
L A N D F I L L  I N  THE WORLD. ABOUT TWO M I L L I O N  TONS OF REFUSE IS B U R I E D  THERE EACH YEAR AND I T  I S  E S T I M A T E D  T h E  L I F E  OF THE 
F I L L  T O  B E  ABOUT 1977. BY A SYSTEM OF DRAINAGE D I T C H E S  ABOUT 15 M I L E S  LONG, THE WATER I S  O P A I N E D  THROUGH T H E  FRESH 
K I L L S  OUT I N T O  THE A T L A N T I C  OCEAN WHERE THE F O R M A T I O N  OF MARSHES O F  STAGNANT WATER DOES NOT DEVELOP.  AN E X T E N S I V E  
PRCGRAM O F  D I S I N F E C T A N T S ,  I N S E C T I C I D E S ,  AND P E S T I C I D E S  I S  CONDUCTED TO PREVENT ODORS, I N S E C T S ,  PND RATS AT T H E  D I S P O S A L  
S I T E .  AFTER THE S I T E  I S  F I L L E D  T O  C A P A C I T Y  T H E  NEW-YORK C I T Y  PARKS DEPARTMENT I S  TO DEVELOP AN I N D U S T R I A L  PARK AND 

STONE P. + F P I  EDLAND, H. 

S I T E S  AND 102 GGVERhMENTAL AGENCIES.  TYPES O F  L A N D F I L L ,  P O P U L A T I O N  D E N S I T I E S ,  COST-PER-CAPITA L A N D F I L L  COSTS ARE 

A RECREATIONAL PARK ThERE.  

CZ3plrQ2.1~ C I T Y  ENGINEER G I V E S  F U L L  STORY O F  L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  
REFUSE REMOVAL JGURhAL l ( 5 )  P. 2 1  (MAY 1958) THE S A N I T A R Y  L A N D F I L L  METHOD I S  D I S C U S S E D  I N  D E T A I L  ALONG W I T H  
LOCAL E X P E R I E N C E  I N  WYAIVDOTTE, M I C H I G A N .  TRENCH AND F I L L  METHOD I S  REPORTED TO COST $1.70 /TON,  I N C L U D I N G  10 PERCENT 
FOR OVERHEAD. ( P H S )  

07 02 SPECIAL E Q U I P M E N T  

37-"7-QQmB PUT "TEETH"  I N T O  COMPACTION ( COST(OPERAT1NG) S A N I T A R Y - L A N D F I L L  

T H E  AMERICAN C I T Y  8 1 ( 3 ) ,  P. 88-90 (MARCH 1 9 6 6 ) .  COUNTY-OPERATED L A N D F I L L  S E R V I N G  EUGENE AND S P R I N G F I E L D ,  ORE. 
PUTS DOUBLF REFUSE I N T O  SAME SPACE W I T H  FWD WAGNER SF-17 AND HANCOCK S E L F - L O A D I N G  SCRAPER. SF-17 I S  CGMPACTOR-DOZER 
W I T H  GEAR-TOOTH COMPACTION BLADES E X E R T I N G  241 P S I  PRESSURE AT 1 - I N C H  PENETRATION.  MACHINE I S  E A S I L Y  MANEUVERABLE AND 

A T T I G ,  G .  K. + CLAY,  J. 

I T S  LARGE U-BLADE W I T H  TRASH GUARD P E R M I T S  MOVING AND SPREADING O F  LARGE Q U A N T I T I E S  O F  REFUSE AND COVER S O I L .  

C7-07-CQQSC T I  RE F A I L U R E  NO LONGER A PROBLEM ( S A N I T A R Y - L A N D F I L L  T I R E ( M A I N T E N A N C E 1  
KANDRA, G. A. 

T H E  AMERICAN C I T Y  8C(3), P .  104 (MARCH 1965) .  B A T A V I A ,  NEW YORK, A C I T Y  OF 19,000 B E G A N ' A  S A N I T A R Y  L A N D F I L L  I N  
1962, SPENDING 7,500 D O L L A R S  FOR 16.2 ACRES OF ABANDONED GRAVEL P I T  LAND,  21,788 DOLLARS FOR A 25,400 L B  TRACK-TYPE 
TRACTOR, AND 1,674 DOLLARS FOR A C H A I N - L I N K  FENCE. THE C I T Y  OPERATES T H E  L A N D F I L L  FOR A L L  S O L I C  WASTES EXCEPT GAR6AGE 
WHICH I S  HANDLED BY A P R I V A T E  CONTRACTOR W I T H  H I S  OWN D I S P O S A L  F A C I L I T I E S .  CUTS 25 TO 30 F E E T  CEEP ARE F I L L E D  I N  
LAYERS,  EACH ONE 2 TC 3 F E E T  DEEP. THESE ARE COVERED AT T H E  END OF EACH WORK PERIOD.  THE TRACTOR WAS UNABLE TG 
WORK S U F F I C I E N T L Y  OK W I N D Y  DAYS AND NEEDED A COMPLETE TRACK OVERHPUL AFTER 2,000 HOURS O F  O P E R A T I O N .  TO SOLVE T H E  
EQUIPMENT PROBLEM, A RUBBER-TIREC LOACER WAS ADAPTED FOR L A N D F I L L  USE AND TURNED OVER TO THE C I T Y  FCR A P I L O T  PROGRAM 
BY THE Y A L E  AND TOWhE CCMPANY. I T  WAS OPERATED FOR 1,300 HOURS BETWEEN DECEMBER 1963 AND J U L Y  1964. THE MACHINE HAD 

3 C C  HOUPS OF OPERATION.  F I V E  T I R E S  WERE PURCHASED AT A COST O F  1,020.50 DOLLARS. T I R E  R E P A I R S  COST A T O T A L  OF 204.04 
SEVEN T I R E  F A I L U R E S  DUE TO PUNCTURES AND TWO DUE TO D E F E C T I V E  VALVES. FOUR OF T H E  PUNCTURES OCCURRED C U R I N G  T H E  L A S T  

DOLLARS. TOTAL DOWNTIME DUE TO T I R E  TROUBLE WAS 2C HOURS. 

€7-"2-9WB F I L L  F I F S T ,  TH.EN COMPACT ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) E Q U I P M E N T ( C O M P A C T I 0 N )  1 

THE AMERICAN C I T Y  81151, P. 173 (MAY 1966).  BUCHANAN, M I C H I G A N ,  H A S  A P O P U L A T I O N  O F  5,500.  V E R S A T I L I T Y  IS 
TMPJRTANT INASMUCH C S  THE RUBBEP-TIRED LOADER SPENDS ONLY ABOUT ONE-FOURTH OF T I M E  COVERING REFUSE A T  THE L A N D F I L L .  T H E  
REFUSE, ALREADY COMPACTED I N  THE C O L L E C T I O N  V E H I C L E ,  I S  DUMPED I N  THE L A N D F I L L  T C  A DEPTH O F  FOUR F E E T .  THE LOADER 
DUMPS SAND OVER T H E  FiEFUSE BEFORE COMPACTING I T  FURTHER. T H I S  PROTECTS THE HARD-ROCK LUG TREAD T I R E S  FROM DAMAGE. 
WHEN THE PREVIOUS COMPACTION V E H I C L E ,  A CRAWLER TYPE,  WAS I N  USE, I T  REQUIRED 45 M I N U T E S  TO L O A D  I T  ONTO A T R A I L E R  AND 
TRANSPORT I T  T O  A L A N D F I L L .  THE RUBBER-TIRED LOADER C A N  D R I V E  TO THE L A N D F I L L  FROM T H E  GARAGE I N  10 MINUTES.  T H E  

H A N K I L A ,  M. 
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BUCHANAN LOADER A L S @  I S  USED I N  B A C K F I L L I N G  EXCAVATIONS,  L O A D I N G  S E A L C O A T I N G  AGGREGATE, AND FOR REMOVING SNOW. 
SPENDS ABOUT $ 2 2 t O O C / Y E A R  I N  A D D I T I O N  TO EQUIPMENT D E P R E C I A T I O N  T O  OPERATE L A N D F I L L .  OF T H I S  THE GREATER PART I S  
LABOR. ONLY O N E - F I F T H  I S  FOR FUEL AND O I L .  

? 
I )  

CU-aZ=QQ1gQ A F I R M  P P I C E  FOR S I X  YEARS OF S E R V I C E  4 S A N I T A R Y - L A N D F I L L  C O S T ( E Q U I P M E N T 1  C O S T ( O P E R A T I 0 N )  1 
FAHY, V. 

THE A M E R I C A N  C I T Y  8 1 ( 5 ) ,  P. 106 (MAY 1966). A TRACK-TYPE LOADER P R E V I O U S L Y  HAD BEEN USED I N  THE S A N I T A R Y  L A N D F I L L  
O P E R A T I O N  AT M I N O T ?  N’JRTH DAKOTA. THE DOWNTIME W I T H  THE MACHINE WAS E X T E N S I V E .  R E P A I R S  T O  T H E  AMOUNT O F  $20,000 HAD 
T O  B E  MADE OVER T H E  PAST 5 YEARS. T H E  C I T Y  PROVIDES R E S I D E N T I A L  P I C K U P S  T W I C E  A WEEK. T H I S  RESULTS I N  T H E  D E L I V E R Y  
OF AN AVERAGE OF 1 6 C  CU-YD OF M A T E R I A L  T O  THE F I L L  EACH DAY. E I G H T  P R I V A T E  H A U L I N G  F I R M S  SERVE THE COMMERCIAL AND 
I N D U S T R I A L  ESTABLISHMENTS A D D I N G  A P P R O X I M A T E L Y  1 5 0  CU-YD TO THE D A I L Y  LOAD. THE C I T Y  CHARGES $1.25/MONTH FOR EACH 
RESIDENCE.  M U L T I P L E - P E S I D E N C E  U N I T S  ARE CHARGED AN A D D I T I O N A L  DOLLAR FOR EACH A D D I T I O N A L  K I T C H E N  U N I T  I N  USE. THE 
1 9 6 4 - 6 5  BUDGET ALLOCATED $ 1 1 1 , 0 0 0  FOR REFUSE C O L L E C T I O N  AND D I S P O S A L  - $ 9 1 , 0 0 0  FOR H A U L I N G  AND $ 2 1 , 0 0 0  FOR O P E R A T I N G  
T H E  L A N D F I L L .  T h I S  DOES NOT I N C L U D E  D E P R E C I A T I O N  O F  C A P I T A L  GOODS. AVERAGE YEARLY COST I S  $4 .26 /TON,  OR $1.17 /YD FOR 
H A U L I N G ,  AND $ . 9 4 / T O N  OR $.26 /YD FOR D I S P O S A L .  T H E  U N I T  P R I C E  OF A NEW LOADER WAS $ 2 2 , 6 6 5  L E S S  A T R A D E - I N  OF 
$ 2 , 0 9 0  OR A NET O F  6 2 C 9 5 7 3 .  THE GUARANTEED R E P A I R  COST FOR S I X  YEARS OR 10,000 HOURS WAS $ 6 , 1 0 0 .  T b E  GUARANTEED 
T R A D E - I N  VALUE AFTEF S I X  YEARS OR 10,000 HOURS IS $ 9 , 0 0 0 .  THE ACTUAL C O S T  FOR S I X  YEARS OF USAGE I S  $ 1 7 , 6 7 5 .  

QI-92zQQ15b EQUIPMENT NEEDED FOR S A N I T A R Y  F I  L L  ( S A N I T A R Y - L A N D F I L L  COMPACTION-EQUIPMENT 1 

THE A M E R I C A N  C I T Y  B L ( l l ,  P. 100 ( 1 9 6 9 ) .  M O D I F I C A T I O N S  TO EARTH MOVING EQUIPMENT SUGGESTED BY THE S O L I D  WASTE 
PQOGRAM O F  THE OREGON S T A T E  BOARD OF HEALTH TO P E R M I T  THEM TO WORK WELL ON S A N I T A R Y  L A N D F I L L S  ARE PRESENTED. 

Q 7 - 0 7 - 0 0 3 5 8  L A N D F I L L  L O G I S T I C S  ( S A N I T A R Y - L A N D F I L L  COMPACTION 

T H E  AMERICAN C I T Y  7 7 ( 1 ) ,  P .  2 4  ( J A N U A R Y  1 9 6 2 ) .  P H O E N I X  RUNS TlnO S A N I T A R Y  L A N D F I L L  S I T E S ,  LOCATED ON O P P O S I T E  S I D E S  
OF THE C I T Y .  BEFORE, WHEN ONE S I T E  R E C E I V E D  TOO MUCH R U B B I S H ,  I T  TOOK HALF A D A Y  TO TRANSPORT A BULLDOZER FROM THE 
OTHER S I T E  TO HELP W I T H  D I S P O S A L .  A BULLDOZER W I T H  LARGE RUBBER T I R E S  HAS BEEN PURCHASED. I T  CAN TRAVEL THE 14  M I L E S  

REFUSE I N T O  THE SAME SPACE. T H I S  I S  E S P E C I A L L Y  IMPORTANT S I N C E  T H E  S I T E S  COST 4,000 D O L L A R S  TO 69000 
D@LL ARS/ ACP E THE C I T Y  SERVES 106,000 PEOPLE. I N  THE WINTER, WHEN MUD, SAND, AND S I L T  ACCUMULATE ON T H E  STREETS 
OF THE H I L L Y  NGRTHEFN S E C T I O N  OF T H E  C I T Y ,  T H E  BULLDOZER I S  SENT TO C L E A N  UP THE D E B R I S ,  AND Y E T  CAN BE BACK TO THE 

CULHAM, W e  Be 

MCSPADDEN, b. 

BETWEEN S I T E S  I h  4 5  R I N U T E S .  T H I S  DOZER GREATLY COMPACTS THE R U B B I S H  DUE TO THE T I R E S  - COMPACTING 15  PERCENT MORE 

L A N D F I L L  S I T E  I N  A SHDPT T I M E .  

CZzQkQQ586 L I G h T  EQUIPMENT FOR SMALL TOWN S A N I T A R Y  L A N D F I L L  OPERATIONS 

P U B L I C  WORKS 8 9 ( 2 ) ,  P. 89-91 (FEBRUARY 1 9 5 8 1 .  I N V E S T I G A T I O N S  C@VER P R A C T I C A e I L I T Y  O F  S U S T A I N E D  O P E R A T I O N  O F  L I G H T  
EQUIPMENT FOR CARRYING OUT A L L  PHASES O F  S A N I T A R Y  L A N D F I L L  OPERATIONS WITHOUT P R I O R  E X C A V A T I O N  BY H E A V I E R  EQUIPMENT.  

Q7-’?7-QQ592 ONE U N I T  C L E A R S  L A N D F I L L  S I T E  AND WORKS I T  

W I L L I A M S ,  E. R. + M A L L I S O N ,  G. F. + Y A I E R ,  P. P. 

T H E  A M E R I C A N  C I T Y  7 4 ( 8 ) 1  P. 3 2  (AUGUST 1 9 5 9 1 .  I N  E A S T  PENNSBORO TOWNSHIP, P E N N S Y L V A N I A  (P.OPULATION 8 , 5 0 0 )  , 2,000 
CU YD OF GARBAGE ARE D I S P O S E D  O F  WEEKLY I N  A 25-ACRE L A N D F I L L .  AN I N T E R N A T I O N A L  DROTT T D - 1 5  4 - I N - 1  U N I T  WAS USED FOR 
C L E A R I N G  T H E  TREES AND SHRUBS FROM THE S I T E .  I T  I S  USED TO R I P  SHALE M A T E R I A L  AND T O  COVER T H E  F I L L .  

Q1=Qz=QQZ94 H O h  PANY TRACTORS ARE NEEDED FOR S A N I T A R Y  F I L L  
T H E  AMERICAN C I T Y  7 4 ( 3 ) ,  P. 40 (MARCH 1 9 5 9 ) .  DATA S U P P L I E D  B Y  THE A L L I S - C H A L M E R S  MANUFACTURING COMPANY ARE AS 
FOLLOWS- A HD-6 CRAhLEP W I T H  1 - 1 / 2  Y D  BUCKET W I L L  BE S U I T A B L E  FOR A P O P U L A T I O N  OF 30,000, A H D - 1 1  TRACTCR W I T H  2 - 1 / 4  
YD BUCKET? FOR A P O P U L A T I O N  OF 30 TO 7 5 r O O 0 ,  AND TWO HD-11 TRACTORS FOR A P O P U L A T I O N  O F  100,000. FGR MORE THAN 100,000 
P O P U L A T I O N ,  AN bD-16 W I T H  A 3-YO BUCKET OR AN H D - 2 1  W I T H  A 4-YD BUCKET WOULD BE NEEDED. 

j)&Q2=QQ9m WHEELS CP TPACKS ( S A N I T A R Y - L A N D F I L L - E Q U I P M E N T  1 
P U B L I C  C L E A N S I N G  5 3 ( 8 ) ,  P. 4 1 C  (AUGUST 1 9 6 3 ) .  A D I S C U S S I O N  O F  THE R E L A T I V E  ADVANTAGES AND DISACVANTAGES OF T H E  
RUBBER-TIRED TRACTOF AND T H E  CRAWLER TRACTOR AS U S E D  I N  T H E  R E F U S E  D I S P O S A L  S I T E .  ADVANTAGES OF THE RUBBER-TIRED 
TRACTOR I N C L U D E  SPEED OF MOVEMENT, LESS DAMAGE TO ROAD SURFACES L E A D I N G  T O  AND FROM T H E  D I S P O S A L  S I T E ,  M A N E U V E R A B I L I T Y ,  
AND CHEAPEP MAINTENANCE.  T H E  M A I N  DISADVANTAGE I S  THE I N C O N V E N I E N C E  CAUSED BY C O N T I N U A L  PUNCTURING OF T I R E S .  T H E  CASE 
F O R  THE CRAWLER I S  EQUALLY STRONG SO AS T O  N E C E S S I T A T E  AN I N D I V I D U A L  D E C I S I O N  BETWEEN THE TWO I N  EVERY CASE. MANY 
A U T H O R I T I E S ,  CONFINEC BY EXPENSE C O N S I D E R A T I O N S  TO THE USE OF A S I N G L E  P I E C E  O F  MECHANICAL EQUIPMENT, HAVE TURNED TO 
THE USE OF A MECHANICAL SHOVEL I N  PREFERENCE TO A CRAWLER TRACTOR S I N C E  THE MODERN SHOVEL MEETS A L L  T H E  DEMANDS OF 
L O A D I N G  OPERATIONS.  

QLQkQlQ38 L A N D F I L L  FOR A WHEEL LOADER ( S A N I T A R Y - L A N D F I L L  
BURLESON, Re A. 

P U B L I C  WORKS 93 (11 ) ,  P. 113 (NOVEMBER 1 9 6 2 ) .  D E S C R I B E S  THE S A N I T A R Y  L A N D F I L L  OPERATIONS I N  GRAND P R A I R I E ,  TEXAS. 
T H E  C I T Y  LEASES I T S  L A N C F I L L  S I T E S  FROM A LOCAL SAND AND GRAVEL COMPANY. THE F I L L S  H A V E  PREDUG P I T S  AND NEARBY P I L E S  
O F  R E L A T I V E L Y  LOOSE COVER M A T E R I A L ,  E N A B L I N G  THE C I T Y  TO USE A RUBBER-TIRED LOADER RATHER THAN A TRACK LOADER AND S A V E  
ON MAINTENANCE COSTS. T H E R E  HAS BEEN N O  T I R E  DAMAGE FROM RUNNING OVER CANS AND BRaKEN GLASS, BECAUSE T H E  OPERATOR 
SPREADS THE REFUSE I N  SUCH A WAY T H A T  THE T I R E S  ARE ALWAYS ON D I R T .  

C7-@7-Ql331 L I G H T  TRACK-TYPE EQUIPMENT SHOWS USEFULNESS I N  S A N I T A R Y - L A N O F I L L  OPERATIONS ( COST ( C A P I T A L )  I 

T H E  AMERICAN C I T Y  6 8 ( 1 ) ,  P. 9 1 - 9 2  ( 1 9 5 3 ) .  I N  THE P A S T  E M P H A S I S  HAS BEEN P L A C E D  ON LARGE TRACK-TYPE EQUIPMENT I N  
BJCRNSON, B. F. 

T H E  $ 6 , 0 0 0  TO $ 1 5 , 0 C G  RANGE. BASED ON A RECENT SURVEY MOST C I T I E S  ARE L E S S  THAN 10,000 POPULATION,  ANC DO NOT HAVE T H E  
FUNDS TO PURCHASE SUCH E X P E h S I V E  EQUIPMENT. A DEMONSTRATION WAS MADE T O  D E T E R M I N E  THE USEFULNESS OF SMALLER, L E S S  
E X P E N S I V E  EQUIPMENT. 

27-07-Q.LaQ A B I G  M A C H I N E  FOR A L I T T L E  TOWN ( S A N I T A R Y - L A N D F I L L  COMPACTION-EQUIPMENT 
T H E  AMERICAN C I T Y  7 1 ( 3 ) ,  P. 1 9 5  (MARCH 1 9 5 6 )  * A GRADER E Q U I P P E D  W I T H  A LOADER I S  USED ON A P A R T - T I M E  B A S I S  ON A 
R U B B I S H  F I L L  AT HILLSBORO,  W I S C O N S I N  ( P O P U L A T I O N  1 9  5 0 0 )  

Qw2=U3.5Q RUBBER-TIPED TPACTOR SUCCESSFULLY HANDLES S A N I T A R Y  L A N D F I L L  O P E R A T I O N S  ( COMPACTION-EQUIPMENT 
C O S T ( C O L L E C T I 0 N )  C O S T ( O P E R A T I O N 1  BULKY-WASTE 
KEHNAUGh, J. H e  

T H E  AMERICAN C I T Y  72(9), P. 110 (SEPTEMBER 1 9 5 7 ) .  BUCHANAN, M I C H I G A N  REPORTS THAT AFTER S I X  MONTHS O f  E X P E R I E N C E  
W I T H  A RUBBER-TIREC TPACTOR, I T  HAS SHOWN I N C R E A S E D  SPEED AND M O B I L I T Y  AND USEFULNESS ON OTHER JOBS AS CCMPARED W I T H  
THE TRACK-TYPE TRACTOR P R E V I O U S L Y  USED. T I M E  AT T H E  L A N D F I L L  S I T E  HAS AVERAGED 1 /5  O f  T H A T  R E Q U I R E D  B Y  TRACK-TYPE 
EQUIPMENT.  YEFUSE I S  COVERED W I T H  SAND BEFORE COMPACTION TO REDUCE T I R E  WEAR. O P E R A T I O N A L  COSTS FOR C O L L E C T I O N  FOR 
OVER 1 , 6 5 0  PICK-UP P O I N T S  AVERAGES ABOUT $ 1 , 5 4 5  PER MONTH. D I S P O S A L  H A S  AVERAGED ABOUT $220  PER MONTH. FOR F I S C A L  
YEAR 5 6 - 5 7 ,  REFUSE C O L L E C T I O N  AND D I S P O S A L  COST EACH CUSTOMER $ 1 . 1 7  PER MONTH EXCLUDING INSURANCE AND D E P R E C I A T I O N .  

D74r7=o.L f l8  S A N I T A P Y  L A N D F I L L  ( COMPACTION-EQUIPMENT ) 
A L L 1  S-CHALMERS C ONSTRUC T I  CN MACHINERY D I V I S I O N ,  MILWAUKEE, W I S C O N S I N  THEORY AND P R A C T I C E  OF S A N I T A R Y  L A N D F I L L  
HOW I T  CAN BE DONE W I T H  T H E  USE OF A L L I S - C H A L M E R S  EQUIPMENT.  
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Q7-07-Q&p4 BUCHANAN'S L A N D F I L L  USES 4-WHEEL TRACTOR ( S A N I T A R Y - L A N D F I L L  COMPACTION-EQUIPMENT ) 
REFUSE REMOVAL JOURRAL 1 ( 9 ) ,  P. 2 4  (SEPTEMBER 1 9 5 8 1 .  D E T A I L S  ARE G I V E N  FOR T H E  U S E  O F  A RUBBER-TIRED,  FDUR- 
WHEELED TRACTOR SHOVEL O N  L A N D F I L L  WORK AT BUCHANAN, M I C H I G A N .  

Q7-07-QL434 REPCPT FFOM BUCHANAN ( S A N I T A R Y - L A N D F I L L  COMPACTION(EQU1PMENT)  COST( EQUIPMENT)  
KENNAUGh, J. H a  

REFUSE REMCVAL JOURNAL 2 ( 2 1 ,  P. 1 8  (FEBRUARY 1 9 5 9 ) .  MR. KENNAUGH COMMENTS ON BUCHANAN'S L A N D F I  L L  CPEPATIDN,  W H I C H  
EMPLOYS A R U B B E R - T I F E D  TRACTOR. THE METHOD USED AND EXPENSES ARE O U T L I N E D .  

47-02-QlJ.32 HEAVY EQUIPMENT I S  KEY TO L A N D F I L L  COMPACTION ( S A N I T A R Y - L A N D F I L L  1 

REFUSE REMOVAL JOURNAL t ( l ) ,  P. 6 ( J A N U A R Y  1 9 6 3 1 .  D E S C R I B E S  THE OPERATIONS AT A RECENTLY OPENED S A N I T A R Y  L A N D F I L L  
S I T E  I N  F A L L  TOWNSHIP, PA. T H E  L A N D F I L L  HANDLES A L L  REFUSE D I S P O S A L  FOR THE C I T I E S  OF TRENTON AND LAWRENCE TOWNSHIP, 
NEW JERSEY.  OIvNERS OF THE L A N D F I L L  HAVE FOUND I T  ADVANTAGEOUS TO U S E  HEAVY, RATHER THAN L I G H T ,  E Q U I P M E N T  I N  T H E I R  
OPERATION.  THE HEAVY EQUIPMENT I S  A B L E  TO CDMPACT REFUSE MORE T I G H T L Y ,  THEREBY I N C R E A S I N G  T H E  L I F E  O F  T H E  F I L L .  T H E  
E Q U I P M E N T  USED I N C L U D E S  A 50,000-POUND RUBBER-TIRED TRACTOR SHOVEL AND A 46,OCO-POUND T R A C K - L A Y I N G  TRACTCR, WHICH 
COMBINED TO G E T  A 90 PERCENT COMPACTION. ( P H S )  

HUGHES, L. F a  

Q7-07-07162 T H E  RESULTS O F  P A R T I C L E  S I Z E  R E D U C T I O N  OF REFUSE A T  S A N I T A R Y  L A N D F I L L  CPERATIONS 
TECH REPORT, ROTO-ShPEDDER D I V t  I N T E R N A T I O N A L  M A C H I N E  C o t  I N C T  C R E S T L I N E ,  O H I O  s THERE I S  A GROWING WEIGHT OF 
E V I D E N C E  THAT THE R E D U C T I O N  OF P A R T I C L E  S I Z E  OF REFUSE P R I O R  TO P L A C I N G  THE M A T E R I A L  I N  A L A N D F I L L  DOES I N D E E D  HAVE 
O U T S T A N D I N G  B E N E F I T S .  T H E  EVIDENCE HAS BEEN COMPILED BY P U B L I C  A G E N C I E S  AND B Y  MANUFACTURERS OF E Q U I P M E h T  BOTH I N  T H E  
U.S. AND ABROAD. TPE WEIGHT OF T H I S  E V I D E N C E  HAS I N  EFFECT PROVEN THAT P A R T I C L E  REDUCTION I N  C O N J U N C T I O N  W I T H  PROPER 
L A N D F I L L  D E S I G N  PND O P E R A T I O N  CAN G A I N  THE F O L L O W I N G  ADVANTAGES. (1) EXTENDED L A N D F I L L  L I F E  - GENERALLY ABOUT DOUBLE 

BREEDING.  ( 5 )  E L I M I N A T I O N  OF F I R E  HAZARDS. ( 6 )  REDUCTION I N  THE COST OF COVER S O I L .  ( 7 )  REDUCED V E H I C L E  MAINTENANCE 
THE NORMAL L I F E .  ( 2 )  GREATER D E N S I T Y  OF COMPACTION. ( 3 )  E L I M I N A T I O N  OF RODENT A C T I V I T Y .  ( 4 )  E L I M I N A T I O N  OF I N S E C T  

COSTS. (8) IMPROVEG V A L U E  O F  F I L L E D  AREA FOR OTHER PURPOSES. ( 9 )  R E D U C T I O N  I N  OVERALL COST OF OPERATION.  (101 
IMPROVED CONTROL OF P P I - L U T I  CN FRCM DRAINAGE. ( A U T H )  

07 03 SITE SELECTION 

&7-03-mu& INTERGOVFRNMENT AGREEMENT TO SOLVE D I S P O S A L  PROBLEM ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  1 

REFUSE REMOVAL JOURNAL 4 ( 5 ) ,  P. 2 7 - 2 9  ( 1 9 6 1 ) .  LAWS, REGULATIONS,  ECONOMICS, AND P U B L I C  O P I N I O N S  E F F E C T I N G  L O C A T I O N  
AND USE OF S A N I T A R Y  L A N D F I L L S  ARE B R I E F L Y  SUMMARIZED.  P E N N S Y L V A N I A  LAW P.L. 340, AS AMENDED MAY 21, 1943 WHICH GAVE 

K E P R t  D e  

A D J O I N I N G  M U N I C I P A L I T I E S  A U T H O R I T Y  TO J O I N  TOGETHER FOR FUNCTIONS THEY CANNOT PERFORM ALONE ALLOWS THESE C O M M U N I T I E S  TO 
OPERATE T H E I R  D I S P O S A L  F A C I L I T I E S  I N  A J O I N T  MANNER TO REDUCE THE COST OF OPERATION. T H E  C A S E  OF SHENANGO V A L L E Y  
L A N D F I L L  C O M M I S S I O N  I S  D E S C R I B E D .  

~=Q3-00702 S E L E C T I O N  O F  REFUSE D I S P O S A L  S I T E S  I N  NORTHEASTERN I L L I N O I S  ( S A N I T A R Y - L A N D F I L L  1 

I L L I N O I S  STATE G E O L C G I C A L  SURVEY, NO. 1 7  (SEPTEMBER 1 9 6 7 )  GEOLOGIC ENVIRONMENTS I N  NORTHEASTERN I L L I N O I S  WERE 
EVALUATED I N  TERMS CF RESULTS O F  S T U D I E S  ON REFUSE D I S P O S A L  AND GROUND-WATER C O N T A M I N A T I O N  THAT H A V E  B E E N  MADE 
ELSEWHERE. THE GEOLOGIC E A V I R O h C E N T S  COMMONLY CONSIDERED AS S A F E  FOR REFUSE D I S P O S A L  I N  T H I S  AREA ARE THOSE W I T H  
M A T E R I A L S  OF LOW P E R M E A B I L I T Y  AND THOSE THAT ARE R E L A T I V E L Y  DRY. A T H I R D  T Y P E  O F  ENVIRONMENT, ONE WHICH I S  
HYDROLOGICALLY PROTECTIVE,  ALSO SHOULD BE CONSIDERED FOR D I S P O S A L  PURPOSES. ( A U T H )  

HUGHES, G. Me 

Q7-03-QQ5fi  ABANDONED S T R I P  M I N E S  S T U D I E D  FOR S O L I D  WASTE D I S P O S A L  

P U B L I C  WORKS 9 8 ( 5 ) 7  P. 74  (MAY 1 9 6 7 ) .  T H E  STUDY I S  EXPECTED TO DEMONSTRATE THE P O T E N T I A L  I N  THE USE OF ABANDONED 
R E Y h C L D S t  W. F a  

S T R I P  M I N E  AREAS FOR WASTE D I S P O S A L .  THE L O C A T I O N  OF THE O P E R A T I O N  I S  I N  ALLEGANY COUNTY ( N E A R  FROSTBURG, MARYLAND) .  
A THREE-YEAR PRCGRAk I S  TO BE COMPLETED I N  1970. I T  W I L L  I N C L U D E  A D E T E R M I N A T I O N  OF U N I T  COST AND M I N E  C A P A C I T Y ,  OF 
GROUND AND SURFACE k A T E R  Q U A L I T Y  CHANGES, AND T H E  M A K I N G  OF AN INVENTORY OF A L L  ABANDONED M I N E S  I N  THE STATE. ( U C )  

Q Z r ~ 9 - O D Q  PLANN I N G  T H E  FUTURE OF SAN F R A N C I S C O  B A Y  ( S A N I T A R Y - L A N D F I L L  CONSERVATION 1 

C I V I L  ENGRGt ASCE 3 8 ( 1 ) ~  P .  70-72 ( J A N U A R Y  1 9 6 8 ) .  THE A R T I C L E  D E S C R I B E S  T H E  WORK O F  T H E  S A N  FRANCISCO BAY 
CONSERVATION AND DEVELOPMENT COMMISSION.  

Q k Q 3 A . l Z . U  H O h  TO P I C K  A S I T E  FCP A SANITARY L A N D F I L L  ( S I T E - S E L E C T I O N  1 

F E I B U S C H ,  H. A. 

T H E  AMERICAN C I T Y  71 (10 )1  P - 1 5  (OCTOBER 1 9 5 8 1 .  I N  T H I S  B R I E F  A R T I C L E ,  THE FOLLOWING P O I N T S  ARE E M P H A S I Z E D  FOR 
C O N S I D E R A T I O N  I &  THE S E L E C T I C N  OF A S I T E  - (1) T H E  AREA, ( 2 )  THE T R U C K I N G  REQUIRED,  (31 P R O T E C T I O N  FROM WEATHER 
ELEMENTS, ( 4 )  THE S O I L  C O N D I T I O N S ,  AND ( 5 )  THE P O S S I B L E  ADVANTAGES OF A SMALL S I T E .  ( P H S )  

WkQlzIl S T R I P  P I T S  AND T H E  S P N I T A R Y  L A N D F I L L  ( S I T E - S E L E C T I O N  L A N D ( R E C L A M A T I O N 1  I 

REFUSE REMOVAL JOURFuAL 4 ( 6 ) ,  P. 17 ( J U N E  1961).  ABANDONED B I T U M I N O U S  COAL S T R I P  P I T S  I N  WESTERh ANC CENTRAL 
P E N N S Y L V A N I A  SHGULD EE USED AS S A N I T A R Y  L A N D F I L L  S I T E S  FOR AREA P E F U S E  D I S F O S A L .  THE S T R I P  P I T S  ARE A C C E S S I B L E  TO 

DEASY, G .  F. + G R I E S S T  P. R. 

H I G H L Y  POPULATED AREAS, AND I T  H A S  BEEN E S T I M A T E D  T H A T  OVER A P E R I O D  OF 1 8 7  YEARS THEY COULD P R O V I D E  D I S P O S A L  
F A C I L I T I E S  FOP 4 M I L L I O N  PEOPLE. U T I L I Z A T I O N  OF THE ABANDONED P I T S  WOULD EASE THE F I N A N C I A L  BURDEN OF WASTE D I S P O S A L ,  
I N C R E A S E  STANDARDS OF S A N I T A T I O N ,  AND REMOVE UGLY B L E M I S H E S  FROM T H E  EARTH. ( P H S I  

QZ=2k!L.lL8-4 V A N I S H I A * G  L A N D F I L L  S I T E S  WORRY MOST C A N A D I A N  HAULERS ( S A N I T A R Y - L A N D F I L L  COST ( D I S P O S A L )  S I T E - S E L E C T I O N  

REFUSE REMOVAL JOURFAL 6 ( 1 1 ) ~  P. 10 (NOVEMBER 1 9 6 3 ) .  D E S C R I B E S  T H E  REFUSE D I S P O S A L  PROBLEM W H I C H  CONFRONTS 
LAND-REQUI RE MENTS I 

C A N A D I A N  C I T I E S  TODAY. ALTHOUGH I T  I S  NOT AS SEVERE AS I N  MANY AREAS I N  THE U N I T E D  STATES,  T H E  PROBLEM I S  A F O R M I D A B L E  
ONE, NONETHELESS. THE MCST FAVOPABLE D I S P O S A L  METHCD I S  T H E  S A N I T A R Y  L A N D F I L L ,  BUT A S  PRESENT S I T E S  ARE F I L L E D  AND AS 
P O P U L A T I O N  INCREASES,  ACCEPTABLE D I S P O S A L  S I T E S  ARE B E I N G  E S T A B L I S H E D  FURTHER AND FURTHER FROM T H E  URBAN CENTERS, AND 
CONSEQUENTLY T H E  COST OF H A U L I N G  T H E  REFUSE I S  I N C R E A S I N G .  D I S C U S S E S  B R I E F L Y  THE D I S P O S A L  S I T U A T I O N S  I N  TORONTO, 
VANCOUVER, MONTREAL, OTTAWA, WINNIPEG,  CALGARY, AND SASKATOON. ONE O F  T H E  MAJOR FACTORS B E H I N D  C A N A D A ' S  REFUSE D I S P O S A L  

P U B L I C .  
PROBLEM I S  T H E  LACK OF CONCERN FOR T H E  PROBLEM AND THE LACK O F  ACCEPTANCE OF THE S A N I T A R Y  L A N D F I L L  ON T H E  PART O F  THE 

QEQ3-Ql831 M I L h A U K E E  F A C I N G  SHAKE-UP DUE TO LACK OF D I S P O S A L  S I T E S  ( S A N I T A R Y - L A N D F I L L  1 
REFUSE REMOVAL J@URNAL 8 ( 2 ) 9  P. 2 4  ( 1 9 6 5 1 .  FOR THE P A S T  FOUR YEARS, MILWAUKEE O F F I C I A L S  H A V E  B E E N  UNABLE T O  F I N D  
S U I T A B L E  D I S P O S A L  S I T E  W I T H I N  30  M I L E S  OF THE C I T Y .  A REPORT FROM A C O N S U L T I N G  F I R M  SUGGESTS T H A T  A $2.3 M I L L I O N  
S A V I N G  COULD B E  R E A L I Z E D  BY R E O R G A N I Z I N G  THE C I T Y  GARBAGE C O L L E C T I O N  BUREAU AND BUREAU OF STREET S A N I T A T I O N  AND 
R E P L A C I N G  3 SMALL I N C I N E R A T O R S  W I T H  ONE LAPGE U N I T .  WHERE A V A I L A B L E ,  L A N D F I L L  METHODS COULD SERVE A S  A L T E R N A T I V E .  
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-3-p1&Q M A I N  C O N S E R V A T I O N I S T S  A I D  S O L I D  WASTE D I S P O S A L  ( S I T E - S E L E C T I O N  1 
P U B L I C  WORKS 98 ,  P. l h 1 - 1 4 2  ( J U N E  1967) .  T H E  S O I L  CONSERVATION S E R V I C E  P R O V I D E S ,  THROUGH S C I  L AIUD WATER 
CONSERVATION D I S T R I C T S ,  AN I N V E N T O R Y  OF LAND RESOURCES. T H I S  S E R V I C E  I N C L U D E S  A E R I A L  PHOTOGRAPHS ON WHICH S O I L  SURVEY 
I N F O R M A T I O N  I S  SUPERIMPOSED. ACCOMPANYING T H E  PHOTOGRAPHS ARE T E C H N I C A L  I N T E R P R E T A T I O N S  THAT I N D I C A T E  T k E  SUITABILITY 
O F  D I F F E R E N T  L A N D  AFEAS FOR ABOUT 3 0  D I F F E R E N T  USES. COLORS ARE USED TO I N D I C A T E  WHICH AREAS ARE GOOD, F A I R ,  POOR, OR 
U N S U I T E D  FOR V A R I O U S  USES, I N C L U D I N G  USE AS A DUMP. TOWN PLANNERS THEN MAKE O N - S I T E  I N S P E C T I O N S  OF T H E  D I F F E R E N T  AREAS 
TO I N S U R E  THAT FUTURE D U M P I N G  W I L L  GUARD AGAINST U N S I G H T L I N E S S  AND P O L L U T I O N  OF WATER S U P P L I E S .  ( P H E A )  

~11p3=~1952 SELECTICN OF SANITARY LAND FILL SITES. ( SITE-SELECTION POLLUTIDN(WATER) 
NICKERSON, He C .  

S A N I  TALK 9 ( 2 )  , P. 9-12 ( 1 9 6 1 )  THE AUTHOR O U T L I N E S  T H E  ADVANTAGES O F  T H E  S A N I T A R Y  LAND F I L L  METHOD OVER THE OPEN 
DUMP METHOD FOR D I S P O S A L  O F  GARBAGE AND G I V E S  I N D I V I D U A L  C O N S I D E R A T I O N  TO THE VARIOUS FACTORS I N V O L V E D  I N  P L A N N I N G  A 

S A N I T A R Y  L A N D  F I L L  SHOULD NOT B E  OPERATED I N  A S I T E  WHERE GROUND O F  SURFACE WATER I N T E R C E P T S  T H E  D E P O S I T E D  REFUSE 
U N L E S S  S U F F I C I E N T  EVIDEIUCE I S  A V A I L A B L E  TO SHOW T H A T  P O L L U T I O N  OF THE WATER W I L L  NCT CREATE A P U B L I C  H E A L T H  HAZARD, OR 
ADEQUATE P R O V I S I O N S  ARE MADE T O  PREVENT T H I S  POLLUTION.  AN EXAMPLE I S  G I V E N  OF THE P O L L U T I O N  O F  A SMALL STREAM B Y  
L E A C H I N G  FROM A S A N I T A R Y  LAND F I L L  OPERATION,  I N C L U D I N G  THE R E M E D I A L  MEASURES T A K E N  AND T A B U L A T E D  DATA SHOWING THE 
S E L F - P U R I F I C A T I O N  O F  T H E  STREAM. (WPA)  

LAND F I L L  S I T E ,  I N C L U D I N G  T H E  NEED FOR PRECAUTIONS TO A V O I D  P O L L U T I O N  OF GROUND OR SURFACE WATERS. I N  P A R T I C U L A R ,  A 

07 04 LAND REQUIREMENTS 

QIrPftrQl913 L A N D F I L L  SHORTAGES SPUR O F F I C I A L  A C T I O N  ( S A N I T A R Y - L A N C F I L L  LAND(SHORTAGE1 1 
REFUSE REMOVAL JOURNAL 8 ( 1 0 ) ,  P.  34 ( 1 9 6 5 1 .  A C R I T I C A L  SHORTAGE OF L A N D F I L L  AREA HAS PROMPTED MILWAUKEE, 
WISCONSIN,  COUNTY AND C I T Y  O F F I C I A L S  TO ATTEMPT T O  U N I T E  ON P L A N S  FOR A CENTRAL I N C I N E R A T I O N  SYSTEM. O F F I C I A L S  H A V E  
AGREED T H A T  A COUNTY-WIDE PROGRAM T H A T  W I L L  SERVE SOME 1.2  M I L L I O N  WOULD BE PREFERABLE TO A MORE L I M I T E D  C I T Y  
I N C I N E R A T I O N  PLAN. HOWEVER, TWO OF M I L W A U K E E ' S  LARGEST SUBURBS - WEST A L L I S  A N 0  WAUWATOSA - HAVE ALREACY I N D I C A T E D  
T H A T  THEY ARE NOT I h T E R E S T E D  I N  THE COUNTY-WIDE P L A N  I F  I T  W I L L  R A I S E  TAXES.  T H E  COUNTY'S P U B L I C  WORKS D I R E C T O R  
DECLARED T H A T  DUMP S I T E S  I N  THE COUNTY WERE F A S T  B E I N G  EXHAUSTED AND THAT ONE WAY TO S A V E  T F E M  WOULD BE TO I N C I N E R A T E  
E V E R Y T H I N G  T O  REDUCE O V E R A L L  VOLUME. H E  S A I D  T H A T  C O M M U N I T I E S  ON THE NORTH SHORE ALREADY HAD RUN OUT OF L A N D F I L L  
AREAS, AND THOSE SOUTH O F  THE C I T Y ,  WITHOUT I N C I N E R A T I O N ,  WOULD EXHAUST T H E I R  F I L L  W I T H I N  F I V E  YEARS. 

D7-04-0 lSU LOS ANGELES WARNED ABOUT S H R I N K I N G  D I S P O S A L  AREAS ( LAND(  SHORTAGE) S A N I T A R Y - L A N O F I L L  
REFUSE REMOVAL JOURhAL 8 ( 9 1  P. 2 9  ( 1 9 6 5 ) .  LOS-ANGELES COUNTY'S 7 M I L L I O N  P O P U L A T I O N  I S  NOW D I S P O S I N G  OF 8 .5  
M I L L I O N  TONS O F  REFUSE A T  32  P R I V A T E L Y  AND P U B L I C L Y  OWNED OPERATIONS. I T  HAS BEEN E S T I M A T E D  T H A T  B Y  1 9 8 0  THE A R E A ' S  
P O P U L A T I O N  W I L L  I N C R E A S E  T O  9 M I L L I O N  AND 1 2  M I L L I O N  TONS OF REFUSE TO DISPOSE.  AT L E A S T  S I X  MORE LAND F I L L  S I T E S  
SHOULD BE ACQUIRED TO K E E P  ABREAST OF T H E  GROWING POPULATION.  T H E S E  S I T E S  SHOULD BE ACQUIRED AND PUT I N T O  OPERATION 
W H I L E  L A N D  P R I C E S  ARE REASONABLE, AND WHILE THEY MAY S T I L L  BE ACQUIRED I N  AREAS OF NEED T O  REDUCE HAUL T I M E .  

07 05 PEST CONTROL 

QId5=QQlU 70,000 F L I E S  PER CU-FT O F  GARBAGE ( PEST-CONTROL S A N I  TARY-LANDF I L L  1 

REVIEWED. P E R T I N E N T  COMMENTS I N C L U D E  ( 1 )  A MAXIMUM O F  70,000 F L I E S  CAN BE EXPECTED TO PROPAGATE AND EMERGE FROM ONE 
CU-FT O F  GARBAGE. ( 2 )  F L I E S  CANNOT PASS THROUGH 2 . 6 2 5 - I N  OR MORE @ F  S O I L .  ( 3 )  I N  NEW YORK S T A T E  THERE ARE 60 S A N I T A R Y  
L A N D F I L L S ,  6 0  I N C I N E R A T @ R S ,  AND 1600 U N S A N I T A R Y  OPEN DUMPS. 

T H E  AMERICAN C I T Y  8 c ' ( 2 ) ,  P.  36 (FEBRUARY 1 0 6 5 ) .  H I G H L I G H T S  FROM THE S O L I D  WASTE S E M I N A R  H E L D  I N  N I A G A R A  F A L L S  WAS 

QI=Q5=QQla2 CONTROL C'F RODENTS AKD I N S E C T S  ON DUMPS ( OPEN-DUMPING 
FITZWATER,  W e  D. 

P U B L I C  WORKS 8 9 ( 7 ) ,  P. 90-92 ( J U L Y  1 9 5 8 ) .  D I S C U S S I O N  O F  R O D E N T I C I D E S  SUCH A S  - ANTICOAGULANTS,  CCPFCUND 1 0 8 0 ,  REC 
S Q U I L L ,  T H A L L I U M  SULPHATE, Z I N C  PHOSPHIDE - METHODS OF U S I N G  THEM I N  B A I T S  - SUCCESSION OF USE OF P O I S O N S  - B A I T  
S T A T I O N S  - USE OF GAS TO SUPPLEMENT P O I S O N I N G  OPERATIONS.  

QI=Q5=QQ191 E F F E C T  OF EARTH COVER ON FLY EMERGENCE FROM S A N I T A R Y  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  I N S E C T ( C O N T R 0 L )  ) 
BLACK, P .  J. + BARNES, A .  Me 

P U B L I C  WORKS 8 9 ( 5 ) ,  P. 91-94 (FEBRUARY 1 9 5 8 1 .  HOUSE F L I E S  WERE USED I N  LABORATORY T E S T S  TO D E T E R M I N E  WHAT EFFECT 
EARTH COVER H A S  O N  F L Y  EMERGENCE. THREE TO S I X  I N C H E S  OF COMPACTED EARTH COVER PREVENT F L Y  EMERGENCE. NO REASONABLE 
AMOUNT O F  UNCOMPACTED COVER WAS FOUND E F F E C T I V E .  C O N D I T I O N S  A T  SEVERAL S A N I T A R Y  F I L L S  ARE REVIEWED. 

pIdkQQ537 E F F E C T  CF EARTH COVER ON HOUSEFLY EMERGENCE 

P U B L I C  WORKS 8 7 ( 3 ) ,  P. 109 (MARCH 1 9 5 4 ) .  AN UNCOMPACTEO L A Y E R  OF S O I L  A S  DEEP AS 60 I N C H E S  D I D  NOT SERVE A S  AN 
E F F E C T I V E  DETERRENT TO THE EMERGENCE OF H O U S E F L I E S .  WHEN COMPACTED AT 8.5 PERCENT MOISTURE (DRY B A S I S )  THE S O I L  COVER 
PREVENTED FLY EMERGENCE AT A DEPTH O F  ONLY 1 - 1 / 8  I N C H E S .  TWO PHASES OF F L Y  CONTROL ARE OF IMPORTANCE I N  T H E  O P E R A T I O N  
OF S A N I T A R Y  L A N D F I L L S -  1) THE PREVENTION O F  O V I P O S I T I O N  BY THOROUGHLY COVERING A L L  EXPOSED REFUSE EACH DAY, AND 2 )  
T H E  P R E V E N T I O N  OF F L Y  EMERGENCE BY COMPACTING THE COVER AT OR NEAR THE OPTIMUM MOISTURE CONTENT. 

BLACK, I?. J. + BARNES, A. M. 

0 7 - 0 5 - 0 0 5 7 7  A P P L I C A T I O N  OF I N S E C T I C I D E S  AT DUMPS ( S A N I T A R Y - L A N D F I L L  PEST 
LABPECQUE, G. C. 

P U B L I C  WORKS 8 9 ( 7 ) ,  Pa 9 2 - 9 3  ( J U L Y  1 9 5 8 ) .  U S E  OF B A I T S  OR SPRAYS C O N T A I N I N G  ORGANOPHOSPHORUS I N S E C T I C I D E S  SUCH AS 
MALATHION,  D I P T E R E X ,  OR O I A Z I N O N .  L I Q U I D  AND DRY B A I T S ,  CONTACT SPRAYS, CONTROL OF MOSQUITOES, USE OF HAND OPERATED 
SPRAYERS, H Y D R A U L I C  @R P N E U M A T I C  POWER SPRAYERS AND THERMAL FOG GENERATORS. 

QI=Q5=Ql39l E F F E C T  CF E A R T H  COVER ON EMERGENCE OF THE VINEGAR FLY DQOSOPHILA MELANOGASTER M E I G E N  ( VECTOR(CONTROL1 1 
DOTY, R. E. + BARNES, A. M. 

C A L I F O R N I A  VECTCR VIEWS 8 ( 2 ) ,  P. 7 (FEBRUARY 1 9 6 1 ) .  S T U D I E S  OF THE E F F E C T  OF S O I L  COVER ON I N F E S T E D  M E D I A  FOR F L Y  
B Q E E D I N G  WERE MADE k I T H  THE VINEGAQ F L Y  A S  THE TEST ORGANISM. T H E  T E S T S  dERE DESIGNED TO EXPLORE THREE V A R I A B L E S  - 
S O I L  MOISTURE, DEPTH, AND COMPACTION OF S O I L .  T H E  A R T I C L E  D E S C R I B E S  THE METHOD CF P L A C I N G  THE LARVAE I N  TUBES B U R I E D  
I N  S O I L .  THE LARVAE EMERGED AND ATTEMPTED T O  BURROW THROUGH T H E  S O I L .  THE F I R S T  FOUR T R I A L S  I N D I C A T E D  THAT THE 
V I N E G A R  F L Y  ADULTS C I D  N O T  EMERGE THROUGH A 2 - I N C H  UNCOMPACTEO COVERING OF DRY S O I L  (C.9 PERCENT M O I S T U R E ) .  ONLY 0.5 
PFRCENT OF THE F L I E S  ACTUALLY S U P V I V E D  TO EMERGE FROM T H E I R  P U P A L  CASES. T H I S  WAS A T T R I B U T E D  TO THE D E S I C C A T I O N  OF T H E  
B R E E D I N G  MEDIUM B Y  THE S O I L  LAYER. I N  THREE SETS AT 6 PERCENT S O I L  MOISTURE,  3 2  PERCENT EMERGED FROM THE PUPAL CASES, 
AND 2 5  PERCENT EMERGED THROUGH THE 2 - I N C H  S O I L  LAYER. AT THE SAME MOISTURE L E V E L  BUT W I T H  A 4 - I N C H  S O I L  LAYER, 2 6  
PERCENT EMERGED FROM T H E  PUPAL CASES, BUT NONE EMERGE0 THROUGH THE S O I L .  THE PERCENTAGE OF F L I E S  THAT WERE ABLE TO 
EMERGE FROM THE PUPAL CASES V A R I E D  D I R E C T L Y  W I T H  THE S O I L  MOISTURE CONTENT. T H E  EMERGENCE OF THE V I N E G A R  F L Y  CAN BE 
PREVENTED BY AS L I T T L E  AS A 4 - I N C H  UNCOMPACTED S O I L  COVER. 
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Q1=Q5=Ql59Q F L Y  EMERGENCY CONTROL I N  S A N I T A R Y - L A N D F I L L S  ( V E C T O R ( C O N T R 0 L )  1 
REFUSE REMCVAL JOURNAL 1 ( 5 ) ,  P. 1 3  (MAY 1 9 5 8 ) .  A S E R I E S  OF TESTS A T  SEVERAL L A N D F I L L  OPERATIONS I N  C A L I F O R N I A  
I N D I C A T E S  F L Y  EMERGENCE DEPENDS ON ( 1 )  S O I L  COMPACTION ( 2 1  COMPACTION E Q U I P M E N T  ( 3 )  S O I L  MOISTURE ( 4 )  T H I C K N E S S  OF S O I L  
COVER 

QZ=Q5-0191& TRASI- MPDE I S L A N D  BURNED I N  J A P A N  ( VECTOR F L Y  1 
PEFUSE REMOVAL JOUFNAL 8 ( 1 0 ) ,  P. 3 0  ( 1 9 6 5 ) .  A 172-ACRE MAN-MACE I S L A N D  OF REFUSE I N  TOKYO BAY, JAPAN, PLANNED AS A 
FUTURE BEAUTY SPOT, & A S  DRENCHED I N  O I L  AND SET A F I R E  I N  AN ATTEMPT TO E R A D I C A T E  A PLAGUE OF F L I E S  THAT MADE NEARBY 
AREAS OF TOKYO A L L  BUT U N I N H A B I T A B L E .  T H E  F L Y  PROBLEM WAS APPARENTLY UNFORESEEN WHEN M U N I C I P A L  A U T H O R I T I E S  BEGAN THE 
REFUSE DISPOSAL PROJECT WHICH THEY POETIC'ALLY CALLED "DREAM ISLAND". THE PLAN W A S  T O  OUMP 6,000 TONS O F  REFUSE A DAY, 
THE AMOUNT T H E  C I T Y ' S  I N C I N E R A T O R S  COULD NOT HANDLE, W I T H I N  THE A R T I F I C I A L  BOUNDARIES OF THE PROJECTED I S L A N D .  T H E  NEW 
LAND WAS OF REFUSE AND EARTH, WHICH WHEN COMPACTED WOULD BE MADE I N T O  A PARK. HOWEVER, R E S I D E N T S  S A I D  T H A T  CLOUDS OF 
F L I E S  FROM T H E  R I S I t x G  MOUND TURNED "DREAM I S L A N D "  I N T O  A NIGHTMARE. I N S E C T I C I D E S  SPRAYED FROM H E L I C O P T E R S  HAD L I T T L E  
EFFECT.  WHETHER THE I S L A N C  B U I L C I N G  PROJECT W I L L  B E  C O N T I N U E D  I S  S T I L L  B E I N G  DEBATED. ( A U T H )  

I 

07 06 GROUNDWATER POLLUTION 

EI=Q6=QG18.5 I N F L U E N C E  OF S A N I T A R Y - L A N D F I L L  ON GROUND WATER Q U A L I T Y  ( P O L L U T I O N ( W A T E R I  1 

J AM WATER WORKS ASSOC 5 9 ( 4 ) 9  P. 457-470 ( A P R I L  1967). STUDY OF GROUNDWATER Q U A L I T Y  AS A F F E C T E D  BY LAND F I L L  
LOCATED I N  GRAVEL P I T  T H A T  PENETRATES H I G H  WATER TABLE.  METHOD OF CONTROLLED D I S P O S A L  WAS USED I N  L A N D  F I L L  OPERATION 

ANDEkSEN, J. Re + DORNBUSH, J. N. 

A T  BROOKINGS, S.D., REFUSE AREA. S A M P L I N G  P O I N T S  WERE I N S T A L L E D  TO AUGMENT E X I S T I N G  WELLS AND TO STUDY MOVEMENT OF 
GROUNDWATER, L E A C H I N G  O F  REFUSE DUMP AND E F F E C T S  OF SMALL POND I N  I M M E D I A T E  AREA OF F I L L  ON C H E M I C A L  Q U A L I T Y  OF WATER. 
STUDY P R O V I D E D  I N F O R M A T I O N  ON U T I L I Z A T I O N  OF I N A C T I V E  GRAVEL M I N I N G  AREA FOR REFUSE D I S P O S A L .  

QI=Qh=QQb.fjZ SYSTEM FOR E V A L U A T I  Ch OF C O N T A M I N A T I O N  P O T E N T I A L  OF SOME WASTE D I S P O S A L  S I T E S  ( S A N I T A R Y - L A N D F I L L  
P O L L U T I O N ( W A T E R )  1 
LEGRAND, He E. 

J AM WATER WORKS ASSOC 5 6 ( 8 )  P. 9 5 9 - 9 7 4  (AUGUST 1 9 6 4 ) .  T H E  A R T I C L E  D E S C R I B E S  A SYSTEM FOR E V A L U A T I N G  THE 

C E R T A I N  E N V I R O h M E N T P L  FACTORS ARE G I V E N  VALUES.  THE S U I T A B I L I T Y  O F  A G I V E N  S I T E  DEPENDS UPON THE T C T A L  VALUE OF T H E  

OF USE. T H E  A R T I C L E  PRESENTS CHARTS AND SCALES FOR G I V I N G  P O I N T  VALUES TO EACH OF T H E  FACTORS PS BASED ON I T S  
R E L A T I O N S H I P  TO T H E  OTHER FACTORS. EACH FACTOR TENDS TO HAVE A D I R E C T  OR I N V E R S E  R E L A T I O N  W I T H  EACH OF THE OTHER 

C O N T A M I N A T I O N  P O T E N T I A L  O F  ANY SOURCE O F  P O L L U T I O N ,  I N C L U D I N G  REFUSE D I S P O S A L .  I T  I S  A P O I N T  COUNT SYSTEM I N  W H I C H  

P O I N T S .  P O I N T  VALUES ARE ASSIGNED TO- WATER T A B L E ,  WATER T A B L E  GRADIENT,  SORPTION,  P E R M E A B I L I T Y ,  AND D I S T A N C E  TO P O I N T  

FACTORS. I T  A P P L I E S  TO NATURAL C O N D I T I O N S .  Q U A N T I T A T I V E  S T U D I E S  HAVE BEEN DRAWN UPON FOR P R E P A R A T I O N  O F  THE SYSTEM. 
HOWEVER, T H E  SCHEME I S  E M P I R I C A L  AND I S  DESIGNED TO G I V E  AN APPROXIMATE E V A L U A T I O N .  I T  WORKS BEST FOR A ONE-MEDIUM 
S I T E  ( W E L L S  AND D I S P O S A L  S I T E S  BCTH I N  LOOSE GRANULAR M A T E R I A L S )  AND F A I R  TO GOOD FOR TWO-MEDIA S I T E S .  

97-06-Pa662 GROUND-WATER C O N T A M I N A T I O N  I N  AN URBAN ENVIRONMENT ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP P O L L U T I O N (  WATER) 1 

GROUND-WATER 3(3), P. 27-30 (MARCH 1 9 6 5 ) .  THE MOST WIDESPREAD P O T E N T I A L  SOURCES OF GROUND-WATER C O N T A M I N A T I O N  I N  
T H E  H I G H L Y  URBAN1 ZED M E T R O P O L I T A N  AREA O F  YDRTHEASTERN I L L I N O I S  ARE I N D I V I D U A L  SUB-SURFACE SEWAGE D I S P O S A L  SYSTEMS 

HACKETT,  J. E. 

( A P P R O X I M A T E L Y  162,CCO) DUCPS AND L A N D F I L L S  THAT R E C E I V E  M I L L I O N S  O F  CU-YDS O F  REFUSE ANNUALLY,  AND SEhAGE E F F L U E N T  
AND I N D U S T R I A L  WASTES DISCHARGED I N T O  STREAMS THAT ARE HYD-ROLOGICALLY CONNECTED WITH _WIDELY U S E D  SHALLOW A Q U I F E R S  
C O N T A M I N A T I O N  A L S O  MAY B E  INTRODUCED FROM SURFACE AND SUBSURFACE STORAGE OF HYDROCARBON AND OTHER S C L U B L E  OR M O B I L E  

I N  THE URBAN AREA OF NORTHEASTERN I L L I N O I S .  I T  MUST BE C O N S I D E R E D  I N  M E T R O P O L I T A N  P L A N N I N G  NOT ONLY AS A HAZARD T O  
H E A L T H  AND SAFETY B U T  A S  A B A S I C  PART OF THE OVER-ALL PROGRAM OF DEVELOPMENT AND MANAGEMENT OF WATER RESOURCE 
P O T E N T I A L .  T H E  R E L A T I O N S H I P S  T H A T  E X I S T  BETWEEN GROUND WATER C O N T A M I N A T I O N  AND LAND U S E  REQUIREMENTS OF T H E  AREA MUST 
BE R E S a L V E D  I N  ANY E F F E C T I V E  PROGRAM. 

M A T E R I A L S  AND FROM WATER O F  POOR Q U A L I T Y  COMING FROM DEPTH. GROUND-WATER C O N T A M I N A T I O N  I S  A PROBLEM OF REGIONAL SCOPE 

QI=QbrQllBB F I N D I N G  MORE S I T E S  FOR CONTROLLED T I P P I N G  ( S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  1 
SURVP MUNIC CTR ENGR 1 2 1 ( 3 6 5 3 ) ,  P. 7 6 3 - 7 6 4  ( J U N E  99 1 9 6 2 ) .  R I S K  TO GROUND WATER FROM REFUSE T I P P I N G  I N T O  WET AND 
DRY D I T S  I S  DISCUSSED.  ( P H E A )  

U=04zplbBP L E A C H I N G  O F  A S A N I T A R Y  L A N D F I L L  ( P O L L U T I O N ( W A T E R )  1 
M E R Z ,  P. C. 

C A L I F O R N I A  STATE WATER P O L L U T I O N  CONTROL BOARD, PUB 10, ( 1 9 5 4 ) .  DUMPS H A N D L I N G  GARBAGE, R U B B I S h ,  AND M I X E D  REFUSE 
I N  I N T E R M I T T E N T  OR CONTINUOUS CONTACT W I T H  GROUND WATER W I L L  GROSSLY POLLUTE THE GROUND WATER I N  T H E  I M M E D I A T E  V I C I N I T Y  
OF THE L A N D F I L L  AND W I L L  MAKE I T  U N F I T  FOR DOMESTIC OR I R R I G A T I O N A L  USE. L O C A L  INCREASES OF M I N E R A L  ELEMENTS TO 
CONCENTRATIONS V A R Y I N G  FROM 20 T I M E S  THOSE FOUND I N  THE UNPOLLUTED GROUND WATER I N  T H E  CASE OF COMMON M I N E R A L S  UP TO 
10,OGG T I M E S  I N  THE CASE OF AMMONIA N ARE P O S S I B L E .  I T  MAY BE EXPECTED T H A T  CONTINUOUS L E A C H I N G  OF AN ACRE-FT OF 
S A N I T A R Y  L A N D F I L L  W I L L  R E S U L T  I N  A M I N I M U M  E X T R A C T I O N  OF 1.5 TONS OF N A  PLUS K, 1.0 TONS OF CA P L U S  MG, 0.91 TONS OF 
CHLORIDE,  0 . 2 3  TONS O F  SULFATE,  AND 3 .9  TONS OF BICARBONATE I N  L E S S  THAN ONE YEAR W I T H  DECREASED RATES I N  SUBSEQUENT 
YEARS. R A I N F A L L  ALONE I N  T H I S  AREA WILL NOT PENETRATE A 7 .5-FT L A N D F I L L  S U F F I C I E N T L Y  TO CAUSE ENTRY O F  LEACH I N T O  THE 
U N D E R L Y I N G  GROUNC WATER. ANAEROBIC C O N D I T I O N S  W I T H  PRODUCTION OF C O M B U S T I B L E  GAS W I L L  E X I S T  W I T H I N  A S A N I T A R Y  L A N D F I L L  

PERCENT METHANE AND 3C PERCENT CARBON D I O X I D E .  
I N  APPROXIMATELY ONE MONTH FOLLOWING D E P O S I T I O N  O F  THE F I L L .  THE C O M P O S I T I O N  OF T H I S  GAS W I L L  BE APPROXIMATELY 70 

D7-@6-€l6= EFFECTS OF R E F U S E  DUMPS ON GROUND WATER Q U A L I T Y  ( P O L L U T I O N ( W A T E R )  S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  
D E C C M P O S I T I O N  1 

ENGINEERING-SC I E N C E ,  I h C  THE RESOURCES AGENCY O F  C A L I F O R N I A ,  SACRAMENTO, C A L I F O R N I A ,  S T A T E  WATER P O L L U T I O N  CONTROL 
BOARD, PUB 2 4 ,  ( 1 9 6 1 ) .  T H E  FLOW PATTERN O F  P O L L U T I O N  I N  GROUND WATER DEPENDS GREATLY ON LOCAL GEOLOGIC 
C O N D I T I O N S .  THE P R I h C I P A L  PPCCESSES I N V O L V E D  I N  T H E  I N T R O D U C T I O N  OF P O L L U T A N T S  TO THE GROUND WATER THROUGH THE AGENCY 
OF REFUSE DUMPS ARE I N F I L T R A T I O N  AND PERCOLATION,  REFUSE DECOMPOSITION,  GAS PRODUCTION AND MOVEMENT, LEACHING,  AND 
GROUND WATER TRAVEL.  T H E  AMCUNT O F  WATER W H I C H  ENTERS A REFUSE F I L L  W I L L  B E  GOVERNED B Y  RATE OF WATER A P P L I C A T I O N ,  
NATUPE OF THE PEFUSE COVER, AND C L I M A T I C  C O N D I T I O N S .  I N  SOUTHERN C A L I F O R N I A ,  REFUSE DUMPS H A V I N G  U N I R R I G A T E D  S O I L  
COVERS DO NOT SEEM TLI T R A N S M I T  SURFACE-APPLIED MOISTURE I N  Q U A N T I T I E S  GREAT ENOUGH TO CAUSE N O T I C E A B L E  P O L L U T I O N .  I N  
AREAS OF H I G H E R  P R E C I P I T A T I O N ,  T H E  PERCOLATION O F  RAINWATER THROUGH REFUSE HAS D E F I N I T E L Y  BEEN CBSERVED, AND E S T I M A T E D  
WATER BALANCES I N D I C A T E  THAT HEAVY I R R I G A T I O N  AND OCCASIONAL YEARS OF H I G H  P R E C I P I T A T I O N  MAY PRODUCE S U B S T A N T I A L  
P E R C O L A T I O N  THRCUGH PERMEABLE DUMP COVERS EVEN I N  SOUTHERN C A L I F O R N I A .  THE APPEARANCE OF P E R C O L A T I C N  EVEN UNDER SUCH 

BECAUSE HEAT L I B E R A T E D  I N  THE DECOMPOSITION OF THE REFUSE MAY ACCELERATE EVAPORATION.  REFUSE C O N T A I N S  M I N E R A L  AND 
ADVERSE C O N D I T I O N S  MAY BE D E L A Y E D  FOR YEARS BECAUSE O F  T H E  H I G H  M O I S T U R E - R E T A I N I N G  C A P A C I T Y  OF C O M B U S T I B L E  R U B B I S H ,  AND 

ORGANIC SUBSTAhCES I N  Q U A N T I T I E S  CAPABLE OF S E R I O U S L Y  DAMAGING UNDERGROUND WATER S U P P L I E S .  CARBON D I O X I D E  PRODUCED I N  
THE BREAKDOWN CF ORGANIC MATTER CAN SERIOUSLY DEGRADE UNDERGROUND WATER BY D I S S O L V I N G  CA, MG, F E ,  AND OTHER SUBSTANCES 
WHICH ARE U N D E S I R A B L E  AT H I G H  CONCENTRATIONS. 

r' 
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Qz=Qb=ah93 S P E C I A L  S T U C I E S  OF A S A N I T A R Y  L A N D F I L L  - F I N A L  SUMMARY AND T H I R D  PROGRESS REPORT ( P O L L U T I C N ( W A T E R I  
S ETTL EM ENT-RAT E DECOMPOS I T I O N  GAS-PRODUCTION 1 

U.S. P U B L I C  H E A L T H  S E R V I C E ,  BUREAU OF S O L I D  WASTE MANAGEMENT, (MARCH 1 9 6 9 ) .  THE PURPOSES O F  T H E  F I E L D  

( 1 )  STUDY T H E  P E R C O L A T I C N  THROUGH T H E  L A N D F I L L  AS A R E S U L T  OF A P P L I C A T I O N  OF S U F F I C I E N T  WATER TO M A I N T A I N  A GOLF COURSE 
I N V E S T I G A T I O N ,  U T I L I Z I N G  L A N D F I L L  C E L L S  H A V I N G  A DEPTH OF APPROXIMATELY 20 F E E T  PND AN EARTH COVER O F  2 FEET, WERE TO 

TYPE TURF, ( 2 )  STUDY THE P E R C C L A T I O N  THROUGH THE L A N D F I L L  AS A RESULT OF A P P L I C A T I O N  OF S U F F I C I E N T  hATER T O  S I M U L A T E  
T H E  R A I N F A L L  PATTERN @ F  A TEMPERATE C L I M A T E  ( S E A T T L E ) ,  (3) STUDY THE EFFECTS OF A E R A T I N G  A L A N D F I L L ,  ( 4 )  MEASURE 
SETTLEMENT OF BOTH AEROBIC AND ANAEROBIC L A N D F I L L S ,  ( 5 )  STUDY THE Q U A L I T Y  OF G A S  PRODUCED I N  T H E  L A N D F I L L S  R E C E I V I N G  
THE V A P I O U S  TREATMENTS, AND ( 6 )  DETERMINE, THE VOLUME OF GAS PRODUCED BY A KNOWN Q U A N T I T Y  OF REFUSE DECOMPOSING UNDER 
ANAEROBIC C O N D I T I O N S .  D A T A  WERE DEVELOPED A S  A R E S U L T  OF THE CONSTRUCTION OF MODEL L A N D F I L L S  AND T H E I R  TREATMENT UNDER 
SELECTED E h V I R C N M E N T A L  C O N D I T I O N S .  P R A C T I C A L  A P P L I C A T I O N  O F  T H E  REPORTED DATA R E Q U I R E S  D E T A I L E D  KNOWLEDGE OF I N D I V I D U A L  
L A N D F I L L  C O N D I T I O N S  - E X I S T I N G  OR PROPOSED.- BEST KNOWN TO THE R E S P O N S I B L E  A U T H O R I T I E S .  

QMb=UQQI P O L L U T I O N  OF WATER B Y  T I P P E D  REFUSE 

6 4 T H  ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  CLEANSING,  H A S T I N G S T  ( J U N E  5 - 8 1  1 9 6 2 ) .  AN I N T R O D U C T I C N  TO THE REPORT 
SUMNER, J 

P U B L I S H E D  BY THE M I N I S T R Y  OF HOUSING AND LOCAl  GOVFRNMENT, O F  T H E  T E C H N I C A L  COMMITTEE ON E X P E R I M E N T A L  D I S P O S A L  OF 
REFUSE I N  WET AND DRY P I T S .  

07 07 SETTLEMENT 

Qz=QI=QQlB3 L A N D F I L L  SETTLEMENT RATES ( S A N I T A R Y - L A N D F I L L  1 
MERZ, R. C. + STONE, R. 

P U B L I C  WORKS 9 3 ( 9 )  , P. 1 0 3 - 1 0 6  (SEPTEMBER 1 9 6 2 ) .  STUDY O F  FACTORS C O N T R O L L I N G  USE OF S A N I T A R Y  L A N D F I L L  S I T E ,  BY 

I N T O  AN A V P I L A B L E  VCLUME AND AT SAME T I M E  P E R M I T  SHRINKAGE P R E D I C T I O N .  USE OF 6 CELLS,  EACH 50 F E E T  SQUARE BY 20 F E E T  
DEPT. OF C I V I L  ENGRG OF U N I V E R S I T Y  OF SOUTHERN C A L I F O R N I A  TO DETERMINE OPTIMUM MEANS BY WHICH THE MOST WASTE CAN BE P U T  

DEEP W I T H  VARIOUS C O N D I T I O N S  OF CONSTRUCTION I N  TESTS.  STUDY O F  I N F L U E N C E  OF C E L L S  ON B I O C H E M I C A L  DECOMPOSITION OF 
ORGANIC M A T E R I A L .  ( E 1  1 

u-=QpZrQQ2&P REFUSE VCLUME REDUCT I O N  I N  A S A N I T A R Y - L A N D F I L L  ( B I O L O G I C A L - A C T I V I T Y  1 
AM SOC C I V I L  ENGRG J S A N I T  ENGRG D I V  8 5 ( S A 6 ) ,  P. 37 ( 1 9 5 9 ) .  AN E N G I N E E R I N G  I N V E S T I G A T I O N  WAS UNDERTAKEN TO 
A S C E R T A I N  T H E  EXTENT O F  REFUSE VOLUME REDUCTION T H A T  CAN BE A C H I E V E D  I N I T I A L L Y  AND AFTER A LONG P E R I O D  O F  STORAGE I N  A 
S A N I T A R Y  L A N D F I L L .  THE TESTS WERE CONDUCTED AT MONTEREY PARK, C A L I F O R N I A ,  WHERE THE S O I L  C O N S I S T S  OF F I N E  
SANDY-SILT-CLAYS.  THE T E S T S  WERE R U N  I N  NOV-DEC 1 9 5 7 .  D U R I N G  T H I S  T I M E ,  T H E  S K I E S  WERE OVERCAST D U R I N G  ONLY A FEW 
DAYS. ON THESE DAYS A M I N O R  AMOUNT O F  R A I N F A L L  OCCURRED. R E S U L T S  OF THE TESTS, AND THE CONCLUSIONS T O  BE DRAWN 
A R E ' A S  FOLLOWS- 1. I N - P L A C E  VOLUME R E D U C T I O N  A C H I E V E D  AT THE S A N I T A R Y  F I L L  S I T E  UNDER TEST-OPERATING C O N D I T I O N S  WAS 2 5  
PERCENT O F  T H E  O R I G I N A L  TRUCKED REFUSE VOLUME. 2. AFTER F I V E  YEARS, AN A D D I T I O N A L  2 5  PERCENT I N - P L A C E  REDUCTION O F  
VOLUME OCCURRED. 3. S C I L  T U B E  I N V E S T I G A T I O N S  I N D I C A T E D  T H A T  THE I N T E N S I T Y  OF THE B I O L O G I C A L  K T I V I T Y  I N  THE F I L L  AFTER 
1 - 1 / 2  YEARS WAS GREATER THAN THAT I N  THE F I R S T  FEW WEEKS AFTER T H E  F I L L  WAS BEGUN. 4. I N  A T Y P I C A L  L A N D F I L L  O P E R A T I O N  
HOMOGENEOUS M A T E R I A L S  ACTUALLY MAY EXPAND AS A R E S U L T  OF FRACTURING AND MATTING,  OR OF POOR COMPACTICN. 

Q 7 - 0 7 - m p Q 2  S A N I T A R Y  L A N D  F I L L  T E S T S  I N V E S T I G A T I N G  REFUSE VOLUME R E D U C T I O N  AND OTHER PHENOMENA ( 

AM SOC C I V I L  ENGRS J S A N I T  ENGRG D I V  8 4 ( S A 6 ) ,  (NOVEMBER 1 9 5 8 ) .  T E S T S  PERFORMED A T  U N I O N  B A Y  S A N I T A R Y  L A N D F I L L  
DECGMPOSIT ION-PRODUCTS COVER(  AMOUNT) 1 

D I S P O S A L  S I T E ,  SEATTLE,  WASH. 9 T O  A S C E R T A I N  COMPACTION, SETTLEMENT, F I L L  TEMPERATURE AND GAS PRODUCTION.  C R I T I C A L  
REVIEW O F  T H E S E  D A T A  W I T H  REFERENCE TO O B T A I N I N G  OPTIMUM REFUSE D I S P O S A L  VDLUME I N T O  G I V E N  L A N D  F I L L  AREA. 

Cz-07-016a COMPACTION, SETTLEMEhT OF S P N I T A R Y  L A N D F I L L S  ( R E C L A M A T I O N (  L A N D )  1 
WINKLER,  T .  E. 

REFUSE REMCVAL JCURNAL 1 ( 1 2 ) ,  P. 8 (DECEMBER 1 9 5 8 ) .  V A R I O U S  METHODS OF OPERATING S A N I T A R Y  L A N D F I L L S  ARE 
DESCRIBED.  THE IMPORTANCE OF KNOWING THE I N T E N D E D  USE OF T H E  L A N D  BEFORE F I L L I N G  I S  BEGUN, I N  ORDER TO REDUCE 
CONSTRUCTION AND U T I L I Z A T I O N  COSTS, I S  STRESSED. 

07 08 D E C O M P O S I T I O N  PRODUCTS 

9z=QB=QU!B9 B U R I E D  2 5  YEARS AND S T I L L  L E G I B L E  ( S A N I T A R Y - L A N D F I L L  DECOMPOSITION 1 
BOOTb, € e  J. 

THE A M E R I C A N  C I T Y  8 C ( 7 ) ,  Pa 26 ( J U L Y  1 9 6 5 ) .  I N  THE PROCESS O F  CONSTRUCTING A NEW HIGHWAY NEAR BISMARCK,  SOUTH 
DAKOTA, AN O L D  L A N D F I L L  AREA WAS CUT THROUGH. I N S P E C T I O N  OF T H E  EXPOSED M A T E R I A L  SHOWED THAT L I T T L E  D E C O M P O S I T I O N  O f  
PAPER HAD OCCURRED. T H E  P R I N T  WAS S T I L L  L E G I B L E .  METAL I T E M S  ALSO WERE I N  GOOD C O N D I T I O N .  THERE WAS L I T T L E  E V I D E N C E  
OF SETTLEMENT, AND NO E V I D E N C E  CF GAS PRODUCTION OR OF RODENTS. 

m38=9Q129 DEC OM PO S I T  I 0 N OF LA ND- F I L L S  ( DE CO MP 0 SI T I  ON S AN I T ARY - LANDF I L L ) 

AM J P U B L I C  H E A L T H  32, P. 1023-1037 (SEPTEMBER 1 9 4 2 ) .  DECOMPOSITION OF S A N I T A R Y  L A N D F I L L S  AT F I V E  L C C A T I O N S  WAS 
DESCRIBED.  C O M P O S I T I O N  O F  RAW REFUSE B Y  WEIGHT I S  PRESENTED I N  F I G U R E S  AND TABLES.  T H E  PERCENTAGE OF O X I D I Z A B L E  

E L I A S S E N ,  R. 

M A T E R I A L  I N  T H E  L A N G F I L L  BY DEPTH AND AGE I S  TABULATED.  ORGANIC NITROGEN,  A C I D I T Y ,  ORGANISM COUNTS, F U N G I  COUNTS, 
MOISTURE,  ARE S I M I L A R L Y  PRESENTED. TEMPERATURES AND DECOMPOSITION RATES ARE ALSO PRESENTED 

QZS&=Q.QlBS GAS MOVEMENT I N  L A N D F I L L E D  R U B B I S H  ( S A N I T A R Y - L A N D F I L L  P O L L U T I O N ( W A T E R )  I 

P U B L I C  WORKS 9 6 ( 1 1 1 ,  P. 6 4 - 6 8  (NOVEMBER 1 9 6 5 ) .  W I T H  E S T I M A T E D  4 L B / C A P I T A  REFUSE TO BE D I S P O S E D  OF AND I T S  USE A S  

P O L L U T E  GROUNDWATER RESOURCES. S I N C E  1 9 6 2  T E S T S  HAVE BEEN CONDUCTED W I T H  GAS C O L L E C T I O N  PROBES I N S T A L L E D  I N  S A M P L I N G  

B I S H O P ,  W .  D. + CARTER, R. C., + LUDWIG,  H. F. 

L A N D F I L L  I N  AREA N@T P E R M I T T I N G  I N C I N E R A T I O N ,  SUCH AS LOS ANGELES, DECOMPOSING GASES BECOME H E A L T H  HAZARD WHERE THEY 

WELLS AND TEMPERATURE-MOISTURE PROBES. METHOD 9 T E S T  EQUIPMENT AND GRAPHS. RESULTS H E L P  P R E D I C T  AMOUNTS O F  CARBON 
D I O X I D E  E N T E R I h G  S O I L S  AND P R O T E C T I V E  PROCEDURES TO BE ADOPTED. 

QJ=QB=QQ19Q L A N D F I L L  G A S  BURNED FOR ODOR CONTROL ( S A N I T A R Y - L A N D F I L L  1 

C I V I L  ENGRG (NEh-YOPK)  T 11, P. 6 0 - 6 1  (NOVEMBER 1 9 5 7 ) .  METHANE GAS I N  L A N D F I L L  A T  U N I V E R S I T Y  OF hASHINGTON GROUNDS 
I G N I T E D .  I N E X P E N S I V E  BURNER MADE FROM 1 - I N C H  TUBING.  SHORT P I E C E  OF ONE-FOURTH I N C H  WIRE MESH SCREEN WELDED ONTO ONE 

FLAME R E T E N T I O N  GAS BURNER I N S E R T E D  ABOUT 2 I N C H E S  BELOW TOP OF P I P E .  P R I N C I P L E  I N V O L V E D  I N  B U R N I N G  REFUSE GAS I S  TO 

DUEIN, W. L. 

END OF P I P E .  SCREENED E N 6  CF P I P E  I S  S E T  I N T O  REFUSE 6 T O  1 2  INCHES, THEN EARTH I S  COMPACTED AROUND I T .  LOW PRESSURE 

M A I N T A I N  T I G H T  EARTH S E A L .  
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QZ=Qa=QQ233 STORM D R A I N A G E  AND GAS BURNING A T  REFUSE D I S P O S A L  S I T E  
DUNN, W. L e  

C I V I L  ENGRG (NEW-YOPK)  3 0 ( 8 ) ,  P. 68-69 (AUGUST 1 9 0 0 ) .  ON REFUSE D I S P O S A L  S I T E ,  LOANED B Y  U N I V E R S I T Y  OF WASHINGTON 
T O  C I T Y  OF SEATTLE,  FRENCH D R A I N S  ABOUT 2r! F T .  WIDE, 1C F T .  DEEP, AND SEVERAL HUNDRED FEET LONG WERE CONSTRUCTED TO 
ABDUCT STORM WATERS AND COLLECT GASES. CONTROLLED BURNING, AT S P E C I A L L Y  CONSTRUCTED I N L E T S ,  O X I D I Z E S  CETHANE AND 
DESTROYS FOUL ODORS. 

Q 7 - 0 8 - 0 1 0 B  GAS PROGUCT I O N  I N  S A N I T A R Y  L A N D F I L L  

P U B L I C  WORKS 9 5 ( 2 ) ,  P. 84-87, 174 (FEBRUARY 1964). THREE-YEAR STUDY OF FACTORS C O N T R O L L I N G  USE O F  S A N I T A R Y  
L A N D F I L L  S I T E  HAS BEEN CONDUCTED BY U N I V E R S I T Y  O F  SOUTHERN C A L I F O R N I A  AND D E S C R I B E D  I N  A R T I C L E  I N D E X E D  I N  E N G I N E E R I N G  

M E R Z t  R .  C. + STONE, R. 

I N D E X  1962, P. 1159, P A R A L L E L  STUDY I N V O L V I N G  Q U A L I T Y  OF GAS PRODUCED BY DECOMPOSING REFUSE CONDUCTED D U R I N G  SAME 
P E R I O D  AND CONTINUEC TO A P R I L  3 0 ,  1 9 6 3 .  GAS PRODUCTION DATA AND WARRANTED CONCLUSIONS ARE PRESENTED. 

Q7--08-QlQ.59 MEASURING GAS ESCAPE FROM A L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  1 
P U B L I C  WORKS 9 5 ( 9 ) ,  P. 1 6 3  ( 1 9 6 4 ) .  I N  ORDER T O  MEASURE T H E  CARBON D I O X I D E  ESCAPE FROM L A N D F I L L  COVER A D E V I C E  
I N C O R P E R A T I N G  COPPER WOOL SATURATED W I T H  ( K O H )  P O T A S S I U M  HYDROXIDE TO ABSORB ANY CARBON D I O X I D E  E S C A P I N G  FROM T H E  F I L L  

AMOUNTS COLLECTED I N  T E S T  RUNS D I D  NOT AGREE W I T H  T H E O R E T I C A L  D I F F U S I O N  EQUATIONS FOR CARBON D I O X I D E  E S C A P I N G  TO THE 
ATMOSPHERE. REFINEMENTS ARE B E I N G  MADE TO T H E  D E V I C E  AND MEASUREMENTS W I L L  BE C@NTINUED.  THE D E V I C E  I S  EXPECTED TO B E  

COVER. A D D I T I O N A L  WEIGHT OF THE ABSORBER REPRESENTED CARBON D I O X I D E  COLLECTED OVER A G I V E N  T I M E  PERIOD.  HOWEVER, THE 

U S E F U L  I N  D E T E R M I N I N G  THE NECESSARY T H I C K N E S S  OF L A N D F I L L S .  ~ 

~ 7 - n a - c i o ~ z  TEMPERATURE IS A T E S T  OF DECOMPOSITION ( SANITARY-LANDFILL RECLAMATICN(LAND) 
NEDRY, 0. E. 

T H E  AMERICAN C I T Y  6 9 ( 3 ) ,  P. 2 9  (PARCH 1 9 5 4 ) .  S A N I T A R Y  L A N D F I L L  HAS BEEN U S E E  AT COEUR D 'ALENE,  IDAHO,  NOT ONLY A S  

WRITTEN,  PROPERTY OWNED BY A LOCAL YACHT C L U B  WAS B E I N G  F I L L E D  FOR USE AS A STORAGE SPACE FOR BOATS AND A P A R K I N G  L O T  

YEAR I S  USED I N  T H E  OPERATION.  BY T E S T I N G  T H E  TEMPERATURE OF THE GROUND, I T  H A S  BEEN P O S S I B L E  TO JUDGE THE EXTENT OF 

A MEANS O F  REFUSE D I S P O S A L  BUT ALSO AS A METHOD OF R E C L A I M I N G  LAND I N  AND AROUND THE C I T Y .  AT THE T I M E  THE A R T I C L E  WAS 

FOR CARS. EACH LAYER O F  T H E  F I L L  I S  6 F E E T  DEEP AND I S  COVERED BY 2 F E E T  OF EARTH. APPROXIMATELY 1 / 2  ACRE OF AREA PER 

B A C T E R I A L  A C T I O N  I N  THE REFUSE AND TO D E T E R M I N E  T H E  DEGREE OF DECOMPOSITION OF B U R I E D  REFUSE. THREE MONTHS AFTER 
B U R I A L ,  T H E  TEMPERATURE I N  T H E  REFUSE IS AT L E A S T  2@ DEGREES WARMER THAN THAT I N  THE SURROUNDING GRCUNC. FROM 2 TO 3 
YEARS USUALLY PASS BY BEFORE T H E  REFUSE TEMPERATURE DROPS TO THAT OF THE SURROUNDING S O I L .  WHEN T H I S  STAGE HAS B E E N  
REACHED B A C T E R I A L  A C T I V I T Y  C E A S E S  TO POSE A PROBLEM. THE RAMP SYSTEM I S  USED. T H E  TRACTOR PUSHES T H E  REFUSE FORWARD, 
GRADING I T  UPWARD. T H E  REFUSE I S  COVERED EACH N I G H T .  

Qm8=Q,l.13Q S A N I T A R Y  F I L L  RE-USEC SAFELY ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N 0 )  1 
SCHNEIDER,  C. 

T H E  A M E R I C A N  C I T Y  6 8 ( 1 0 ) ,  P. 8 3  ( 1 9 5 3 ) .  CONTRARY TO WHAT NEW YORK AND C A L I F O R N I A  FOUND, NEW ORLfA lLS FGUND THE F I L L  
I N  I T S  L A N D F I L L  O P E R A T I O N  COULD B E  USED FOR COVER AFTER ONLY T H R E E  YEARS OF DECOMPOSITION.  APPARENTLY,  THE WARM 
C L I M A T E  AND H I G I -  R A I N F A L L  HASTENS THE DECOMPOSITION.  NEW ORLEANS USES BOTH L A N D F I L L  AND I N C I N E R A T I C N  D I S P O S A L  
OPERATIONS.  T H E  L A N D F I L L  COSTS ABOUT $ . 9 0 / T O N  AND T H E  I N C I N E R A T O R  COSTS ABOUT 8 2 . 8 0  PER TUN. 

Q7-08-Ql638 I N S E C T  AND ODOR CONTROL I N  S A N I T A R Y  L A N D F I L L S  
P A I N O ,  B. + OLSEN, C. E. 

REFUSE REMOVAL JOURNAL 2 ( 4 1 ,  P. 8 ( A P R I L  1 9 5 9 ) .  T H E  ODORLESS AND N U I S A N C E - F R E E  L A N D F I L L  A T  DOBBS FERRY,  NEW YORK, 
R E S U L T I N G  FROM RESEARCH AND E X P E R I M E N T A T I O N ,  I S  DISCUSSED.  C O M P L A I N T S  O F  NEIGHBORS WERE ENDED W I T H  T H E  USE OF 
CHEMICALS.  ( P H S )  

QI=Q&Ql49J I N - S I T U  I N V E S T I G A T I O N  OF MOVEMENTS OF GASES PRODUCED FROM DECOMPOSING REFUSE 
STATE WATER Q U A L I T Y  CONTROL BOARC, SACRAMENTO, C A L I F O R N I A ,  PUB 31,  ( 1 9 6 5 ) .  BECAUSE OF CONCERN ABOUT P O S S I B L E  
GQOUND WATER P O L L U T I O N  FROM USE OF ABANDONED GRAVEL P I T S  FOR D I S P O S A L  O F  S O L I D  WASTES, T H I S  STUDY WAS UNDERTAKEN TO 
E V A L U A T E  T H E  MOVEMENT O F  REFUSE DECOMPOSITION GASES, BOTH L A T E R A L L Y  AND V E R T I C A L L Y  THROUGH A REFUSE F I L L  AND ADJACENT 
STRATA. GARBOF( D I O X I D E  WAS T H E  ONLY D E C O M P O S I T I O N  GAS FOUND I N  S I G N I F I C A N T  Q U A N T I T I E S  I N  THE ADJACENT AND SURROUNDING 
S O I L .  ABOUT 1 8  T I M E S  THE Q U A N T I T Y  OF CARBON D I O X I D E  PASSED THROUGH T H E  1-FOOT S I L T  COVER I N T O  T H E  ATMOSPHERE AS PASSED 
I N T O  T H E  S O I L .  I F  I T  I S  DEEMED NECESSARY TO I S O L A T E  CARBON D I O X I D E  FROM GROUND WATER, CONTROL METHCDS MUST BE 
FORMULATED. 

Qi!=Q&QLZ91. E X P L O S I O N  AND F I R E  TRACED TO REFUSE GENERATED GASES ( S A N I T A R Y - L A N D F I L L  SAFETY 1 
REFUSE '?EMOVAL JOURhAL 6 1 8 1 1  P. 34 ( 1 9 6 3 ) .  METHANE, HYDROGEN AND AMMONIA ARE DANGEROUS GASES FORMED B Y  THE 
B A C T E R I A L  DECOMPOSITION O F  ORGANIC M A T E R I A L .  A RECENT REPORT FROM THE U.S. BUREAU OF M I N E S  MAKES T H I S  P O I N T  CLEAR AS A 
R E S U L T  OF STUDYING THE CAUSES B E I I I N D  S I X  CASES O F  F I P E  AND EXPLOSION.  AN E X P L O S I O N  T H A T  D E M O L I S H E D  A NEARBY HOUSE WAS 
TRACED TO GASES GENEKATED B Y  SEWAGE DUMPED I N T O  AN ABANDONED MINE.  GASES B U B B L I N G  THROUGH POOLS O F  WATER ON A SCHOOL 
CONSTRUCTION S I T E  WEFE FOUNC T O  BE FLAMMABLE, AND THERE WAS A VEGETABLE DECAY ODOR I N  THE AREA. THE I h V E S T I G A T I O N ,  BY 
THE BUREAU'S E X P L O S I V E S  RESEARCH LABORATORY FOUND THAT T H E  B U I L D I N G ' S  FOUNDATIONS WERE LOCATED D I R E C T L Y  OVER AN OLD 
GARBAGE DUMP. I N  ANOTHER I N V E S T I G A T I O N ,  I T  WAS DISCOVERED T H A T  AN I N F L A M M A B L E  GAS HAD BEEN A D M I T T E C  T O  A HOUSE THROUGH 
THE A C C I D E N T A L  CONNECTION OF A STORM SEWER T O  A S A N I T A R Y  D I S P O S A L  P I P E  L I N E .  

U5X!=QZl.I.Q I N - S I T U  I N V E S T I G A T I O N  OF MOVEMENTS OF GASES PRODUCED FROM DECOMPOSING REFUSE ( S A N I T A R Y - L A N D F I L L  1 
STATE WATER Q U A L I T Y  CONTROL BOARD, S T A T E  OF C A L I F O R N I A ,  PUB 3 5 1  1 9 6 7 .  A F I N A L  REPORT ON A FOLLCW-UP STUDY FROM A 
P R E V I O U S  I N V E S T I G A T I O N  TO D E T E R M I N E  THE RATE OF MOVEMENT AND M O N I T O R I N G  PROCEDURES FOR GASES MOVING I N  THE S O I L  AS A 
RESULT O F  REFUSE DECOMPOSING I N  A L A N D F I L L .  L I S T E D  ARE THE O B J E C T I V E S  O F  THE STUDY, D E S C R I P T I O N S  O F  EXPERIMENTS,  DATA 
O B T A I N E D  I N  THE STUDY, AND CONCLUSIONS AND RECOMMENDATIONS. 

07 09 COVER MATERIAL 

QIrC9=QQ>Q3 USE O F  I N C I N E R A T O R  ASH A S  COVER FOR L A N D F I L L S  ( R E S I D U E  S A N I T A R Y - L A N D F I L L  1 
REQUARDT, G. J .  + HARRINGT@N, W. Me, J R .  

REFUSE REMOVAL JOUPNAL 5 ( 1 1 ) ,  P. 2 5  (NOVEMBER 1 9 6 2 ) .  A REPORT ON T E S T S  CONDUCTED I N  B A L T I M O R E ,  M0.c ON THE 
S U I T A B I L I T Y  OF I N C I N E R A T O R  ASH A S  COVER M A T E R I A L  FOR A S A N I T A R Y  L A N D F I L L .  T E S T S  WERE MADE ON SANDY CLAY, WHICH HAS 
ALREADY BEEN ACCEPTED AS A SATISFACTORY COVER M A T E R I A L ,  I N C I N E R A T O R  ASH FROM A 2-YEAR-OLD S T O C K P I  LE,  A h D  I N C I N E R A T O R  

STANDARD AASHO TEST D E S I G N A T I O N  T 9 9 - 5 7 ,  METHOD D, S I E V E  A N A L Y S I S  FOR G R A I N  S I Z E  D E T E R M I N A T I O N .  F I E L D  MOISTURE CONTENT, 
P E R M E A B I L I T Y  O F  A CC'MPACTED SAMPLE, S P E C I A L  SWELL, SHRINKAGE, AND MOISTURE-ABSORPTION T E S T S  U S I N G  M O D I F I C A T I O N S  OF U.S. 
CORPS O F  ENGINEERS PROCEDURE FOR A N A L Y S I S  FOR COMPACTED F I L L S ,  AND ORGANIC CONTENT BY LOSS ON I G N I T I O N .  A T A B L E  
SUMMARIZES T E S T  PESULTS.  T H E  PRIMARY ADVANTAGE O F  ASH OVER ACCEPTABLE SANDY C L A Y  I S  I T S  C O M P A C T A B I L I T Y  OVER A BROAG 
RANGE OF WEATHER C O N D I T I O N S .  OTHER ADVANTAGES OF T H E  ASH ARE I T S  GREATER I N T E R N A L  STRENGTH AFTER COMPACTION,  I T S  
FREEDOM FROM S H R I N K A G E  UPON DRYING, THE GREATER SURFACE R I G I D I T Y  I T  AFFORDS AND THE LACK OF MUDDINESS D U R I N G  R A I N Y  

ASH FROM A lo -YEAR-OLD A S H  S P O I L  AREA. THE T E S T S  I N C L U D E -  COMPACTION TEST (MOISTURE,  D E N S I T Y  R E L A T I O N S )  BY THE 

WEATHER WHEN I T  I S  USED. ( P H S )  
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07 10 USE OF FILLED LAND 

QZrlQ-QQQ91 HOW TO USE YOUR COMPLETED L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT GAS-SEEPAGE U T I L I Z A T I O N  
THE A M E R I C A N  C I T Y  8 0 ( 8 ) ,  P. 9 1  (AUGUST 1 9 6 5 ) .  A SURVEY OF C O U N T I E S  THAT USED S A N I T A R Y  L A N D F I L L  FOR T H E I R  S O L I D  
H A S T E  D I S P O S A L  SHOWED T H A T  48  PERCENT OF THE 2 0 8  WHICH RESPONDED T O  T H E  SURVEY D I D  NOT HAVE ANY STRUCTURES ON THE 
COMPLETED L A N D F I L L  S I T E S ,  2 1  PERCENT HAD B U I L T  ON ONE OR MORE S I T E S ,  AND 31  PERCENT H A D  NOT AS YET COMPLETED ANY 
L A N D F I L L S .  SETTLEMENT OR G A S  PRCDUCTION OR BOTH HAVE ADVERSELY AFFECTED MANY OF THE STRUCTURES CONSTRUCTED ON 
COMPLETED S A N I T A R Y  L A N O F I L L S .  THE A R T I C L E  O E S C R I B E S  THE RESPONSES FROM MANY COUNTIES THROUGHOUT THE N A T I O N .  I N  
GENERAL, T H E  CGNSENSUS WAS THAT B U I L D I N G S  MUST HAVE ADEQUATE P R O T E C T I O N  FROM S E T T L I N G  AND GAS SEEPAGE. GNE C I T Y  
I N I T I A T E D  THE FOLLOWING REQUIREMENTS - A M O N O L I T H I C ,  S E L F - S U P P O R T I N G  FOUNDATION SLAB, K E Y E D  AND SEALED FOUNDATION 
WALLS, A P L A S T I C  SEAL UNDER THE I N T E R I O S  FLOOR, AND A 2 4 - I N C H  WIDE P O C K - F I L L E D  TRENCH AROUND T H E  FOUNDATION T O  COLLECT 
GAS. GOLF COURSES, PLAYGROUNDS, PARKS, AND P I C N I C  AREAS ARE S U I T A B L E  USES FOR COMPLETED L A N D F I L L S ,  ALTHOUGH GASES 
PRODUCED B Y  T H E  DECOMPOSING REFUSE OFTEN MAKE I T  D I F F I C U L T  FOR GRASS AND OTHER FLORA TO GROW. ( U C I  

Q k L k Q C l Z Z  WHY YOU S h O U L D  A V O I D  HOUSING CONSTRUCTION ON REFUSE L A N D F I L L S  I R E C L A M A T I O N ( L A N D )  S A N I T A R Y - L A N D F I L L  
OD CR (CONTROL)  COMPOS I T  I O N  SETTLEMENT ) 
E L I A S S E N ,  Re 

ENGRG NEWS-RECCRD 1 3 8 ,  P. 7 5 6  ( 1 9 4 7 ) .  E R E C T I O N  OF VETERANS'  EMERGENCY H O U S I N G  U N I T S  I N  NEW YORK C I T Y  C A L L E D  FOR 
THE USE OF A 13C-ACRE S I T E  THAT HAD B E E N  F I L L E D  W I T H  R U B B I S H  AND GARBAGE SOME F I V E  YEARS AGO. RE-GRADING OF THE S I T E  
AND T H E  O P F N I N G  O F  TRENCHES FOR U T I L I T I E S  EXPOSED DECOMPOSING GARBPGE W I T H  A R E S U L T I N G  STENCH. S E E K I N G  TO CONTROL 
THESE ODORS W I T H  VARIOUS C H E M I C A L  COMPOUNDS, I T  WAS DISCOVERED T H A T  T H I S  COULD B E  DONE SUCCESSFULLY U S I N G  A COMMERCIAL 
O X I D I Z I N G  AGENT SPRAYED ON THE EXPOSED REFUSE. T O  COPE W I T H  THE PROBLEM OF COMBUSTIBLE-GAS GENERATION W I T H I N  THE F I L L ,  
A L L  T H E  HOUSES WERE E L E V A T E D  ABOVE T H E  GROUND AND AN A L U M I N U M - F O I L  MEMBRANE WAS SECURED UNDER THE WOOD FLOORING. ON 
THE B A S I S  OF THESE E X P E P I E N C E S ,  THE CONCLUSION IS REACHED THAT L A N D F I L L S  SHOULD NOT B E  USED FOR PURPOSES R E Q U I R I N G  
E X C A V A T I O N  ( AUTH)  

QZAQZpp192 S A h I T A R Y  F I L L  PROVES OUT FOR P L A N T  S I T E S  ( S A N I T A R Y - L A N D F I L L  SALVAGE SETTLEMENT F O U N D A T I  t N S  ) 

ENGRG NEWS-RECORD 1 C 1 ( 2 5 ) ,  P. 4 4 - 4 6 ,  48 (DECEMBER l e ,  1 9 5 8 ) .  F ILL-AND-COVER REFUSE D I S P O S P L  METHOC OF SAN 
BOWERS, N. A. 

FPAMCISCO,  SUCCEEDED BEYOND MOST O P T I M I S T I C  EXPECTATIONS.  MORE THAN 7 5  M I L L I O N  CU-YDS OF REFUSE HAVE BEEN PLACED A T  
SAN FRANCISCO BAY T I C E L A N D .  SALVAGE OF BOTTLES,  PAPER, RAGS AND METALS. 1 TO 2 F T  COVER M A T E R I A L  S E A L S  OFF REFUSE. 
S E T T L I N G  PROCESS. I N D U S T R I A L  CONSTRUCT I O N  ON F I L L  P R O V I D E S  FOR SETTLEMENT,  BY A D A P T I N G  STOOPS, P I P E  EXTENS ION, AND 
A D J U S T A B L E  COLUMNS. ( E 1  1 

D7-lQ=Q!llP& S A N I T A R Y - L A N D F I L L  BECOMES MAJOR LEAGUE T R A I N I N G  F I E L D  ( R E C L A M A T I O N (  LAND) I 
GOOOROW, T. E. 

P U B L I C  WORKS 9 0 ( 8 1 ,  P. 124-126 ( A U G U S T  1 9 6 5 1 .  LAND F I L L  METHOD OF D I S P O S A L  WAS USED AT ST. PETERSBURG, 
R E C L A I M  S A L T  MARSH AND MANGROVE AREA I N  NORTHEAST S E C T I O N  O F  C I T Y .  LAPGE D I K E  WAS THROWN UP AROUND AREA TO 
WATER FROM I N U N D A T I N G  LAND. CANAL WAS DUG AROUND 210 ACRES W I T H  D I R T  CAST T O  O U T S I D E  TO FORM D I K E .  TRENCH 
WAS EMPLOYED. AFTEF T R E N C H I N G  AND D I K I N G ,  PUMPS REMOVED EXCESS WATER. ( E 1 1  

07-10-00595 WE REWOPK OUR S A N I T A R Y  L A N D F I L L  ( R E C L A M A T I O N ( L A N D 1  
HALL,  R. E. 

THE A M E R I C A N  C I T Y  7 4 ( 9 ) ,  P. 1 5 3  (SEPTEMBER 1959) .  H A V I N G  O N L Y  4 0 . 3  ACRES TO USE FOR S A N I T A R Y  L A N D F I L L ,  
C H A R L O T T E S V I L L E ,  V I R G I N I A ,  H A S  D E C I D E D  TO REWORK LAND, ALTHOUGH I T  HAS ALREADY B E E N  COMPLETELY U T I L I Z E D  FOR 

F L O R I D A ,  TO 
KEEP T I D A L  
F I L L  METHOD 

WASTE 
D I S P O S A L .  T H E  S I T E  WAS REUSED AFTER NO MORE THAN S I X  YEARS, W I T H  NO F O U L  ODORS NGTICEO. EXCEPT FOR SCME PAPER AND 
RAGS, A L L  OF THE MATTER HAD B E E N  DECOMPOSED BY T H E  T I M E  THE F I L L  WAS REWORKED. C O L L E C T I O N  BY THE C I T Y  I S  TWICE A 
WEEK. T H E  C O L L E C T I O N  A N 0  D I S P O S A L  O P E R A T I O N S  COST THE C I T Y  $4.50  PER PERSON PER YEAR. T H E  EXPENSES ARE P A I D  BY THE 
C I T Y ' S  GENERAL FUND. ( U C )  

QZAQ=QQ5P4 S A N I T A R Y  L A N D F I L L  EXTENDS U N I V E R S I T Y  CAMPUS ( R E C L A M A T I O N l L A N D l  1 

T H E  A M E R I C A N  C I T Y  7 4 ( 3 I ,  P. 97 (MARCH 1 9 5 9 ) .  T H E  F I L L  I S  LOCATED A T  THE CAMPUS OF THE U N I V E R S I T Y  CF WASHINGTON I N  
DUNN, W .  J. 

S E A T T L E .  THE L A N D F I L L  I S  OPERATED A T  THE U N I O N  BAY SWAMP ON L A K E  WASHINGTON. T O  DATE, ABOUT 2 8  ACRES OF F I L L  HAVE 
BEEN CONVERTED I N T O  P A R K I N G  AREA AND A P L A Y F I E L D .  O P E R A T I O N  D U R I N G  WET WEATHER I S  BESET W I T H  D I F F I C U L T I E S ,  AND THE 
E X T E N S I V E  S E T T L I N G  I S  A PROBLEM. NO O B J E C T I O N S  T O  T H E  O P E R A T I O N  HAVE B E E N  R A I S E D  BY NEARBY R E S I D E N T S .  ( U C I  

W Q = Q Q b U  D R A I N E D  C A N A L  I S A N I T A R Y - L A N D F I L L  1 

THE AMERICAN C I T Y  7 4 ( 4 ) ,  P. 102 ( A P R I L  1 9 5 9 ) .  THE S I T E  OF T H E  O P E R A T I O N  I S  N I A G A R A  F A L L S ,  NEW YORK. AN ABANDONED 
H Y D R A U L I C  POWEF CANAL, 90 F T  WIDE, 4@ F T  DEEP, AND 4,400 F T  LONG EXTENDS THROUGH THE C I T Y ' S  B U S I N E S S  D I S T R I C T .  T H E  
CANAL WAS DRAINED, AND A S A N I T A R Y  L A N D F I L L  WAS BEGUN I N  I T .  A 6 - F T  L A Y E R  OF H E A V Y  BROKEN CONCRETE WAS PLACED ON THE 
BOTTOM O F  THE D R A I N E D  C A N A L  TO P R O V I D E  FOR DRAINAGE.  COMPACTED 4 - F T  LAYERS OF RANDOM F I L L  WERE ALTERNATED W I T H  1-FT 
LAYERS OF D I R T .  T H E  T O P  6 - F T  L A Y E R  CONSISTED OF HEAVY ROCK AND H I G H - Q U A L I T Y  F I L L .  THE F I L L  I N C L U D E S  I N C I N E R A T O R  ASH 
AND NONCOMBUSTIBLE REFUSE. THE CANAL LAND BELONGS TO T H E  N I A G A R A  MOHAWK POWER GORP. THE C I T Y  DOES THE F I L L I N G .  I T  

POTTHOFF, E. He,  JR.  

HOPES Tb O B T A I N  THE R E C L A I M E D  L A N D  FOR USE I N  A REDEVELOPMENT PROGRAM, PARK DEVELOPMENT, AND C O M P L E T I O N  OF STREET 
P A T T E R N  AND PARKING. ( U C )  

PI=lQ=QQbU S A N I T A R Y  L A N D F I L L  PUSHED BACK THE R I V E R  ( R E C L A M A T I O N ( L A N D 1  C O S T ( C O L L E C T I 0 N  1 1 

THE A M E R I C A N  C I T Y  7 4 ( 1 2 ) 1  P. 9 2  (DECEMBER 1 9 5 9 ) .  T H E  C I T Y  OF TOPEKA HAS THREE S I T E S  ALONG THE KANSAS R I V E R  WHERE 
LUCE, R. 

FLOODLANDS ARE USED FOR S A N I T A R Y  L A N D F I L L .  J E T T I E S  ARE CONSTRUCTED OUT I N T O  THE R I V E R .  THE S E T T L I N G  POOLS THUS 
CREATFD Q U I C K L Y  F I L L  GJITH SEDIMENT.  T H E  AREA IS THEN A V A I L A B L E  FOR F I L L .  ONLY ONE OF THE S I T E S  I S  USED FOP GARBAGE AND 
REFUSE FROM M U N I C I P A L  C O L L E C T I O N .  T H E  CHARGE FOR C O L L E C T I O N  IS $1.35  PER MONTH PER S I N G L E  R E S I D E N C E  FOR T W I C E  WEEKLY 
COLLECTIONS.  R E S I D E N C E S  EQUIPPED W I T H  A GARBAGE D I S P O S A L  R E C E I V E  AN E X E M P T I O N  OF 60 CENTS PER MONTH. ALTHOUGH GARBAGE 

AT A L L  COMMERCIAL STOPS. ( U C )  

Q7-lO-QQ613 CONTROL CIF T O X I C  AND E X P L O S I V E  HAZARDS I N  B U I L D I N G S  ERECTED I N  L A N D F I L L S  ( S A N I T A R Y - L A N C F I L L  

MUST B E  SEPARATED FFOM OTHER M A T E R I A L ,  I T  I S  P I C K E D  UP I N  THE SAME TRUCK AS I S  THE R U B B I S H .  D A I L Y  C O L L E C T I O N S  ARE MAOE 

L A N D ( R E C L A M A T I O N 1  SAFETY 1 
F I R S T ,  M. W .  + V I L E S ,  F .  J . 9  JR. + L E V I N ,  S. 

P U B L I C  H E A L T H  REPORTS 8 1 ( 5 ) ,  P. 419 (MAY 1 9 6 6 ) .  T H E  P R I N C I P A L  HAZARD I N V O L V E D  I N  CONSTRUCTION ON R E F U S E - F I L L E D  
L A N D  A R I S E S  FROM THE ANAEROBIC PRODUCTION OF C O M B U S T I B L E  GASES. GAS-TIGHT CONSTRUCTION OVER L A N D F I L L S  I S  D I F F I C U L T  I F  
NOT I M P O S S I B L E  T O  A C H I E V E  BECAUSE OF T H E  GAS PRESSURES R E S U L T I N G  FROM B I O L O G I C A L  GAS PRODUCTION. D U R I N G  I N V E S T I G A T I O N S  

AT AN UNSAFE L E V E L  I N  A H I G H  PROPORTION OF THE B U I L D I N G S .  A CONCRETE S L A B  L A I D  ON TOP OF THE F I L L  D I D  NOT PREVENT 
OF G A S  L E V E L S  I N  A HC'USING DEVELCPMENT CONSTRUCTED ON S A N I T A R Y  L A N D F I L L S ,  T H E  CONCENTRATION OF METHANE h A S  FOUND TO BE 

GASES FROM P E N E T R A T I N G  I N T O  T H E  B U I L D I N G S .  SEVERAL SEALANTS ( F L I N T K O T E  C-13-A A S P H A L T  EMULSION,  F L I  k T K O T E  NO. 70 
A S P H A L T  EMULSION,  SCOIUM S I L I C A T E ,  WATER) WERE FOUND T O  BE INADEQUATE FOR T H E  PURPOSE. R E S U L T S  OF P E R I O D I C  S A M P L I N G  
OVER SEVERAL YEAPS I N  T H E  SUB-BASEMENT SPACES OF A NUMBER OF B U I L D I N G S  I N D I C A T E D  THAT ORGANIC F I L L  LCCATED AROUND AND 
UNDER THE HEATED B U I L D I N G S  BECAME COMPLETELY DEGRADE0 I N  APPROXIMATELY F I V E  YEAR S, R E L E A S I N G  METHANE A T  A 
PROPORTIONATELY R A P I D  PATE.  A S I T U A T I O N  SUCH AS T H I S  CAN C O N S T I T U T E  A SERIOUS E X P L O S I O N  HAZARD U N L E S S  S b I T A B L E  METHODS 
OF A E R A T I N G  AND V E N T I L A T I O N  ARE EMPLOYED. CONTINUOUS _MECHANJCAL AERATION-  A T - A  R A T E  OF ONE OR-TWO-A_IR CHANGES PER HOUR 
ADEQUATELY REDUCED THE METHANE CONCENTRATION. 



07-lO-QQfiL U S E  O F  CCMPLETED S A N I T A R Y  L A N D F I L L  S I T E S  ( COST SETTLEMENT R E C L A M A T I O N ( L A N D 1  ODOR 1 

P U B L I C  WORKS 71(1), P. 139-14P (JANUARY 1960). ABOUT 300 M I L L I O N  CU-YOS OF REFUSE H A V E  B E E N  PLACED I N  F I L L S  O F  
FROM 1 TO 2 7 0 0  ACRES A N 0  5 TO 30 F T  I N  DEPTH. T E N  THOUSAND ACRES OF T I D A L  AND MARSH L A N D  HAVE BEEN R E C L A I M E D  AND H A V E  
AN ASSESSED V A L U A T I O N  OF OVER $100 M I L L I O N .  CONSTRUCTION P R A C T I C E S  ON R E C L A I M E D  LAND I N C L U D E  P R O V I S I O N  FOR E X C L U S I O N  OF 
GAS E M I S S I O N S  FPCM T H E  F I L L .  ALLOWANCE FOR ABOUT 10 PERCENT I N  SETTLEMENT AFTER ABOUT F I V E  YEARS, AND P A R T I C U L A R  
A T T E N T I O N  TO FOUNDATIONS.  CURRENT OPERATING P R A C T I C E S  FOR S A N I T A R Y  F I L L S  P R O V I D E  PROTECTION A G A I N S T  RODENT HARBORAGE, 
F L Y  EMERGENCE, F I R E  HAZARDS, AND WATER P O L L U T I O N .  TOP S O I L  FOR F I N I S H E D  F I L L S  I S  B U I L T  UP W I T H  H Y D R A U L I C A L L Y  PUMPED 
SAND COVER, D I G E S T E D  SEWAGE SLUDGE, AND CLAY. ( P H E A I  

ROGUS, C. A. 

QZ-lO-QQbs TREATMENT P L A N T  LOCATED ON FORMER L A N D F I L L  S I T E  
GRCFF, G. + TAYLOR, W. A. 

P U B L I C  WORKS 95(6) 9 P. 105-107 ( J U N E  1964). M I S S O U L A f  MONTANA, HAS CONSTRUCTED I T S  SEWAGE TREATMENT PLANT ON AN 
OLD S A N I T A R Y  L A N D F I L L  S I T E .  T H I S  S I T E  WAS USED BECAUSE GOING R E G U L A T I O N S  WOULD NOT ALLOW I T S  CONSTRUCTION ELSEWHERE. 

UAkQQIn FOUNDATION PROBLEMS I N  S A N I T A R Y  LAND F I L L S  ( B E A R I N G - C A P A C I T Y  R E C L A M A T I O N (  LAND)  
SOkER, G. Fa 

AM SOC C I V I L  ENGRS J ENGR D I V  9 4 ( S A l ) ~  P. 103-1161 PROC PAPER 5811, (FEBRUARY 1968). I N  T H E  PAST, MARGINAL OR 
OTHERWISE USELESS LANCS H A V E  BEEN USED FOR S A N I T A R Y  L A N D F I L L  OPERATIONS.  THE GROWING S C A R C I T Y  OF B U I L D I N G  S I T E S  CLOSE 
TO C I T I E S  AS WELL A S  THE STEADY I N C R E A S E  I N  THE VOLUME OF WASTES B E I N G  GENERATED MAKE I T  I M P E R A T I V E  T H A T  COMPLETED 
S A N I T A R Y  L A N D F I L L S  BE U S E D  AS S I T E S  FOR FUTURE B U I L D I N G .  UNFORTUNATELY, THE F I L L S  ARE WEAK, COMPRESSIBLE,  AND ARE 
C H A R A C T E R I Z E D  B Y  A C G N T I N U I N G  PROCESS OF C H E M I C A L  AND B I O L O G I C A L  CETERIORAT ION.  B U I L D I N G  F O U N D A T I O N S  ARE WEAKENED B Y  
BREAKTHROUGHS I N T O  THE F I L L  AND BY CONSTANT S E T T L I N G .  DECAY AND D E C O M P O S I T I O N  RESULT I N  T H E  FORMATION OF N O X I O U S  AND 

E F F E C T I V E  U T I L I Z A T I C N  OF COMPLETED F I L L S  WOULD BE P O S S I B L E  I F  THEY WERE PLANNED AND OPERATED W I T H  T H E  P O S S I B I L I T Y  OF 

BREAKDOWN SHOULD BE SEGFEGATED F @ R  D I S P O S A L  I N  FUTURE B U I L D I N G  S I T E S .  T H I S  M A T E R I A L  SHOULD BE H E A V I L Y  COMPACTED A N 0  
P O S S I B L Y  SURCHARGED TO I N C R E A S E  I T S  STRUCTURAL STRENGTH AND DECREASE I T S  C O M P R E S S I B I L I T Y  B U I L D I N G  STRUCTURES MUST B E  
D E S I G N E D  TO COMPENSATE FOR SETTLEMENT,  OR TO BE SUPPORTED ON P I L E S  OR ON P I E R S .  T H E I R  SUBSTRUCTURE MUST BE D E S I G N E D  T O  

E X P L O S I V E  GASES. TI’E CONSTRUCTION OF FOUNDATIONS E X T E N D I N G  THROUGH THE F I L L  I S  D I F F I C U L T  AND E X P E N S I V E .  A MORE 

FUTURE B U I L C I N G  K E P T  I N  MIND.  I N  L I N E  W I T H  SUCH AN APPROACHt  M A T E R I A L  OF THE H I G H E S T  D E N S I T Y  AN0 R E S I S T A N C E  TO 

R E S I S T  THE CORROSION AND CARE F O P  T H E  GAS PRODUCTION C H A R A C T E R I S T I C  OF F I L L S .  ( U C )  

QldkQlQ93 MORE CRCPLAND FOR KEARNEY ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N 0 )  1 

T H E  AMERICAN C I T Y  6 ? ( 8 ) ,  P. 99-100 (AUGUST 1954). KEARNEY HAS BEEN R E C L A I M I N G  O L D  GRAVEL P I T S  FOR USE AS A L F A L F A  
LA NCA STER 7 P 

F I E L D S  BY MEANS OF S A N I T A R Y  L A N D F I L L .  S I N C E  1946, THE RATE OF R E C L A M A T I O N  HAS B E E N  ABOUT TWO ACRES PER YEAR. FROM A 
P O P U L A T I O N  OF 12,OOCT 3,000 CU-YD OF REFUSE ARE D I S P O S E D  OF ANNUALLY. AN A L L I S - C H A L M E R S  HD-7 TRACTOR I S  USED. ONLY 

APPROXIMATELY 40 FEET I N  DEPTH AND 300 FEET I N  WIDTH.  AS REFUSE I S  PUSHED I N T O  THE WATER, SAND F R O n  A L C N G S I D E  T H E  P I T  
I S  PUSHED I N  ALSO. WHEN THE P I T  I S  F I N A L L Y  F I L L E D  TO T H E  WATERLINE,  T H E  AREA RESEMBLES AN I N V E R T E D  CONE T H A T  MEASURES 
12 F E E T  I N  D E P T h  AT T H E  CENTER. AREA F I L L  I S  USED FROM THEN ON, M I X I N G  THE REFUSE W I T H  SAND AND D I R T  FROM O U T S I D E  T H E  
DEPRESSION.  T H E  CHARGE FOR S E R V I C E S  I S  $1 PER MONTH FOR S I N G L E  R E S I D E N C E S ,  $1.50 FOR DUPLEXES,  A N 0  AN A D D I T I O N A L  2 5  

I R R I G A T E D  BY A WELL LOCATED ON T H E  PROPERTY. ( U C 1  

ONE MAN I S  REQUIRED FOP K E E P I N G  THE F I L L  I N  A GOO0 A N 0  S A N I T A R Y  C O N D I T I O N .  THE ABANDONED GRAVEL P I T S  MEASURE 

CENTS FOR EACH A D D I T I C N A L  U N I T .  WHEN A F I L L  I S  COMPLETED I T  I S  L E V E L E D  AN0 I S  PLANTED W I T H  A L F A L F A .  T H E  CROP I S  

07-lO-QJJe6 REFUSE ElAKES A RUNWAY ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N 0 )  1 
G I L E S t  J .  H. L.  

THE A M E R I C A N  C I T Y  65(7), P. 87  ( J U L Y  1954). I N  2 OR 3 MORE YEARS, MERIDEN,  CONNECTICUTT,  W I L L  HAVE AN A I R P L A N E  
RUNWAY AT I T S  D I S P O S A L  S I T E .  TO ACCOMPLISH T H I S ,  T H E  GROUND E L E V A T I O N  MUST BE BROUGHT TO 30 F E E T  I N  THE COURSE OF THE 
F I L L  OPERBTION.  S I h C E  T H E  REFUSE I S  D E P O S I T E D  ONLY I N  6 F T  TO 8 F T  LAYERS,  S E T T L I N G  SHOULD NOT BE A PROBLEM. T H E  
REFUSE I S  SPPEAD OVEF A N  AREA ROUGHLY 20 FT LONG BY 50 F T  WIDE A N 0  I S  COMPACTED THOROUGHLY. THE COMPACTED REFUSE I S  
COVERED W I T H  A ONE-FCOT LAYER OF SAND AND GRAVEL. THE TOP L A Y E R  OF REFUSE I S  COVERED W I T H  A TWO-FOOT COVER. T H E  C I T Y  
HAS BFEN ABLE T O  D I S P O S E  OF T H E  REFUSE AT A COST OF ONLY $O.lO/CU-YD OF LOOSE REFUSE. THE C I T Y  SERVES A P O P U L A T I O N  OF 
4BOUT 4 5 1 0 0 0  PECPLE,  AND ANNUALLY D I S P O S E S  OF APPROXIMATELY 145,000 CU-YO O F  REFUSE.  ( U C )  

P ~ - ~ c \ - u ~ P Q  SANITARY FILLS PROVIDE MORE PLAYGROUNDS FOR RICHMOND ( SANITARY-LANDFILL RECLAMAT ION(LAND) ) 
HOPSON, P. S. 

T H E  AMFRICAN C I T Y  6 ? ( 8 ) ,  P. 98-99 (AUGUST 1954). RICHMOND, V I R G I N I A ,  S W I T C H E D  TO A S A N I T A R Y  L A N D F I L L  O P E R A T I O N  I N  
1047, AND THEREBY TRANSFORMED A SMOKY, OPEN DUMP I N T O  A NEAT, INSECT-FREE,  RAT-FREE D I S P O S A L  AREA. AS A RESULT OF T H E  
CHANGFOVER, WASTELANDS H A V E  B E E N  MADE PRODUCTIVE,  AREAS HAVE B E E N  ACQUIRED FOR PARKS, SWAMP AREAS HAVE BEEN E L I M I N A T E D ,  
A N 0  T H E  IMPORTANT PROBLEM OF D I S P O S I N G  O F  T H E  REFUSE C O N T R I B U T E D  B Y  NEARLY 2 5 0 , 0 0 0  PEOPLE HAS BEEN SOLVED. T H E  C I T Y  
RUNS AS MANY A S  S I X  F I L L S  A T  A T I M E .  EACH YEAR, AN A D D I T I O N A L  25 ACRES O F  L A N D  ARE REQUIRED F O R  THE D I S P O S A L  
OPERATION.  T H E  F I L L S  S E T T L E  ABOUT 5 PERCENT TO 10 PERCENT I N  F I V E  YEARS. DECOMPOSITION I S  E N T I R E L Y  COMPLETE I N  L E S S  
THAN F I V E  YEARS, WHEN T H E  F I L L  I S  OPERATED ACCORDING TO THE PROCEDURE FOLLOWED B Y  THE C I T Y .  WHEN NECESSARY, THE 
ALREADY DECOMPOSED REFUSE I S  EXCAVATED AND USED FCR COVER M A T E R I A L .  T H E  E N T I R E  COST OF O P E R A T I O N  I S  ABOUT 30.14 PER CU 
Y D  O F  REFUSE R E C E I V E D .  ( U C )  

! l E L Q = Q l l Q 1  MORE S H C R E L I N E  FOR BERKELEY ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  1 

THE A M E R I C A N  C I T Y  6 S ( 8 ) 1  P. 98 (AUGUSTY 1 9 5 4 ) .  BY CONSTRUCTING S A N I T A R Y  L A N D F I L L S T  BERKELEY H A S  R E C L A I M E D  WASTE 
S H O R E L I N E S  FOR B U S I N E S S  AND I N D U S T R I A L  USE. THE AREA T O  BE F I L L E D  I S  ENCLOSED BY BULKHEADS B U I L T  I N  THE BAY. THE AREA 
THUS ENCLOSED IS DEWATERED ACCORDING TO THE REQUIREMENTS OF THE C A L I F O R N I A  STATE H E A L T H  DEPARTMENT. T h E  C I T Y  M A I N T A I N S  

DWYER, 0 .  

TWC SEPARATE F I L L S ,  ONE F I L L  R E C E I V E S  ONLY R E F U S E  COLLECTED B Y  C I T Y  EQUIPMENT FROM THE C I T Y ’ S  115~000 PEOPLE,  THE OTHER 
F I L L  R E C E I V E S  REFUSE HAULED B Y  P R I V A T E  COLLECTORS. THE L A T T E R  C O A T A I N S  L I T T L E  ORGANIC GARBAGE. T H E  F I L L S  ARE 
CONSTRUCTED I N  S E C T I @ N S  T H A T  ARE 100 FEET WIDE, 600 F E E T  LONG AND 14 F E E T  DEEP. TWO S I X - F O O T  LAYERS OF REFUSE ARE 
COMPACTED I N  EACH SECTION,  T H E  F I R S T  COVERED W I T H  ONE-FOOT OF COVERT T H E  SECOND LAYER W I T H  TWO F E E T  OF COVER. 
APPROXIMATELY 57,OOC TONS OF REFUSE ARE DUMPED I N  THE TWO F I L L S  EACH YEAR. A SETTLEMENT OF 25  PERCENT I S  EXPECTED 
BEFORE THE F I L L  BECCMES S T A B I L I Z E D .  AFTER S E T T L I N G  COMES TO AN E N 0  THE LAND I S  USED FOP WHATEVER CCNSTRUCTION T H E  C I T Y  
M4Y REQUIRED. ( U C )  

Q7-lO-Cll3Z SWAMPS D I S A P P E A R  I N  GARY, I N D I A N A  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  1 

T H E  AMERICAN C I T Y  68(817 P. 101 (1953). THE C I T Y  O f  GARY, I N D I A N A ,  HAS R I D  THEMSELVES OF APPROXIMATELY 125 ACRES 
OF MOSQUITO AND OTHEK I N S E C T  LADEN LAND.  BY DUMPING THE REFUSE I N T O  THE SWAMP AND P A C K I N G  I T  I N T O  T H E  MUD, T H E N  
COVERING I T  W I T H  A LAYEP OF SANDY S I L T  AND ANOTHER L A Y E R  OF TOP S O I L  T H E  L A N D  I S  NOW B E I N G  U S E 0  AS A PLAYGROUND, 
F O @ T B A L L  S T A D I U M  ANC TRACK. 

S M I T H ,  G. 

Q Z = l Q z Q . L l ~ ~  AN PBANCONED S’TRIP M I N E  I S  TO F I L L  ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  1 
ENVIRONMENTAL SCIENCE TECH 2( 6 )  P. 402-405 (1968). ABANDONED S T R I P  MINES MAY BE THE ANSWER TO THE PROBLEM OF 
S O L I 0  WASTE D I S P C S A L .  T H E  I D E A  OF U S I N G  ABANDONED S T R I P  M I N E S  COULD A C T U A L L Y  SERVE THREE PURPOSES (1) P R O V I D E  A MEANS 
OF D I S P O S I N G  S O L I D  WASTES, ( 2 1  AKD ALSO A MEANS O F  RECOVERING USEFUL L A N D  AREAS, ( 3 )  STOP THE P O L L U T I O N  
THE A C I D  WATER FROM M I N E  DRAINAGE.  THERE ARE SEVERAL ADVANTAGES OF U S I N G  T H E  M I N E S  ALSO, THEY ARE WELL 
THE NEIGHBCRHOOD, T h E Y  ARE E A S I L Y  A C C E S S I B L E  BECAUSE THE ROADS ARE ALREADY CONSTRUCTED, THERE I S  PLENTY 
M A T E R I A L  FROM THE S P O I L S  OF THE S T R I P P I N G  O P E R A T I O N ,  THEY ARE ECONOMIC TO L E A S E  OR PURCHASE. FROSTBURG, 

OF STREAMS FRCM 
REMOVED FROM 
OF COVER 
MD. HAS A 
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P U B L I C  H E A L T H  S E R V I C E  GRANT O F  $126 ,000  TO CONDUCT A THREE YEAR DEMONSTRATION ON THE F E A S I B I L I T Y  OF U S I N G  ABANDONED 
MINES.  THE L A N D F I L L  I S  R E C E I V I N G  ABOUT 250 TONS OF REFUSE PER WEEK FROM 1 8 , 0 0 0  I N H A B I T A N T S .  ANOTHER USE OF THE LAND 
AFTER B E I N G  R E C L A I M E D  B Y  F I L L I N G  I S  TO DEVELOP I T  I N T O  A S K I  RESORT, WHICH WILL B E  W I T H I N  D R I V I N G  D I S T A N C E  OF 
WASHINGTON, D.C. 

Q1=J,Q=p1198 A S A N I T A R Y  F I L L  W I T H  A 'I M I S S I O N  ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  I 

HOPED T H A T  T H I S  POOR L A N D  MAY B E  TRANSFORMED I N T O  A F I N E  BOAT HARBOR AND AN A T T R A C T I V E  A Q U A T I C  R E C R E A T I O N A L  AREA. 
(PHS 1 

T H E  AMERICAN C I T Y  7 - 1 ( 2 1 ,  P. 27 (FEBRUARY 1 9 5 8 ) .  THE M I S S I O N  BAY S A N I T A R Y  L A N D F I L L  PROJECT I S  DESCRIBED.  I T  I S  

pZAQ-Ql&2.Q FRCM GAPBAGE TO GOLF COURSE ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D )  1 
T H E  AMERICAN C I T Y  7 1 ( 4 ) ,  P. 125  ( A P R I L  1 9 5 6 ) .  A B R I E F  REPORT OF HOW HOUSTON, TEXAS R E C L A I M S  1 4  ACRES PER YEAR W I T H  
T H E  S A N I T A R Y  L A N D F I L L .  ( P H S I  

C1=l.Q=QJ.BQl GOLF COURSE AND R E C R E A T I O N  AREA T O  R I S E  FROM L A N D F I L L  ( COST ( D I S P O S A L )  S A N I T A R Y - L A N D F I L L  
RECLAM AT I O N  t L A N D  ) I 

REFUSE REMCVAL JOURNAL 6 ( 6 ) ,  P. 20 ( 1 9 6 3 ) .  A 504-ACRE SWAMPY S I T E  ADJACENT TO THE HUDSON R I V E R ,  AT CROTON, N.Y. IS 
B E I Y G  R E C L A I M E D  FOR A R E C R E A T I O N A L  AREA. THE AREA WAS O R I G I N A L L Y  B E I N G  CONSIDERED FOR AN A I R F I E L D  BUT THE R E C R E A T I O N  
SUPPORTERS WON OUT. T H E  P E S I D E N T S  O F  WESTCHESTER COUNTY D I S P O S E  OF T H E I R  REFUSE AT T H E  L A N D F I L L .  A 5 2 . 2 5  F L A T  FEE I S  
CHARGED FOR EACH LOAD D I S P O S E D  AT T H E  F I L L .  

I I = l Q = Q 2 Q e 3 .  L A N D  AND R E C R E A T I O N A L  DEVELOPMENT THROUGH A ROCK AND S O L I D  WASTE D I S P O S A L  SYSTEM ( R E C L A M A T I O N ( L A N D 1  1 
BAUER ENGRG, I N C ,  CHICAGO, I L L I N O I S ,  (SEPTEMBER 1 9 6 7 1 ,  REPORT TO METROPOLITAN S A N I T A R Y  D I S T R I C T  OF GREATER 
CHICAGO. A C O N S U L T I N G  E N G I N E E R I N G  F I R M  OKS RECOMMENDATIONS FOR U T I L I Z I N G  T H E  REFUSE FROM URBAN RENEWAL, GARBAGE, 
AND DREDGINGS TO CREATE R E C R E A T I O N  PARKS. 

07 1 1  STANDARDS AND ORDINANCES 

QIr13;PQlLtl SUGGESTED L A N D F I L L  STANDARDS AND METHODS ( S A N I T A R Y - L A N D F I L L  (STANDARDS)  1 

REFUSE REMOVAL JCURlvAL 4 ( 1 0 I ,  P. 1 0 ,  20-217 25-29 ( 1 9 6 1 ) .  T H E  LACK OF S A T I S F A C T O R Y  L A N D F I L L  METHCDS I S  
BLACK, R .  J. 

SUMYARIZED.  SUGGESTED STANDARDS FOR S A N I T A R Y  L A N D F I L L S  AND METHODS ARE PRESENTED BY P U B L I C  H E A L T H  SERVICE.  

QZ=Ll=QQ156 ELEMENTS O F  AN ORDINANCE FOR REFUSE D I S P O S A L  ( LAW S A N I T A R Y - L A N D F I L L  1 
P U B L I C  WORKS 9 7 ( 2 ) ,  P. 1 5 1  (FEBRUARY 1 9 6 6 ) .  T H E  A R T I C L E  CONTAINS EXTRACTS FROM A MODEL ORDINANCE PRCPOSED B Y  THE 
NEW J E R S E Y  DEPARTMElvT @ F  H E A L T H  COVERING THE D I S P O S A L  OF REFUSE BY S A N I T A R Y  L A N D F I L L .  

m=ll=QQm C O U N C I L  TO PRESENT MCDEL L A N D F I L L  CONTRACT ( S A N I T A R Y - L A N D F I L L  

S O L I D  WASTE MAhAGEMENT/RRJ 2 1 ( 5 ) ,  P. 54 (MAY 1 9 6 8 ) .  THE N A T I O N A L  S O L I D  WASTES MANAGEMENT A S S O C I A T I O N  WILL SOON 
PRESENT I T S  MODEL " S A N I T A R Y  L A N D F I L L  CONTRACT" AND "MODEL I N S T R U C T I O N S "  TO B I D D E R S  I N  THE GOVERNMENT'S S O L I D  WASTES 

L A N D F I L L  I F  I T  CaNTPACTED FOR ONE. ONE SAFEGUARD I S  A P R O V I S I O N  THAT THE CONTRACTOR S H A L L  HAVE SOME DEGREE OF 

SHOULD B E  SUBJECT T C  P E R I O D I C  I N S P E C T I O N .  NO CONTRACT SHALL BE AWARDED TO ANY B I D D E R  WHO HAS AN UNSATISFACTORY RECORD 
OF PERFORMANCE. C E R T A I N  S P E C I F I C A T I a N S  OF PERFORMANCE ARE S P E L L E D  OUT. AMONG THEM ARE A REQUIREMENT THAT THE COVER BE 

EERSPOWITZ, H e  

PROGRAM. I N  P R E P A R I N G  T H E  MODELS, T H E  A I M  WAS TO PREPARE ONE WHEREBY A C I T Y  WOULD BE SURE TO GET A TRUE S A N I T A R Y  

E X P E R I E N C E  I N  L A N D F I L L S .  A SECOND REQUIREMENT I S  T H A T  THE B I D D E R  HAVE ADEQUATE EQUIPMENT. L A N D F I L L S  I N  OPERATION 

O F  LOAM, CLAY, SAND, OR OTHER I N E R T  MATTER, T H A T  A M I N I M U M  D E P T H  CF 6 I N C H E S  OF COMPACTED COVER AND F I N A L  SPREAD BE 
K F P T  ON A L L  I N A C T I V E  F A C E S  AT A L L  T I M E S ,  THAT T H E  F I N A L  COVER BE AT L E A S T  2 4  I N C H E S  DEEP AND OF COMPACTEC M A T E R I P L ,  AND 
THAT THE MAXIMUM DEGFEE OF SLOPE ON BANKS S H A L L  NOT EXCEED T H E  R A T I O  OF FOUR-TO-ONE OR TWO-TO-ONE T O  B E  DETERMINED B Y  
T H E  T E R R A I N  OF TI-E S I T E .  A L L  SALVAGE O P E R A T I O N S  ARE TO BE OPERATED I N  A S A N I T A R Y  MANNER REMOTE FROM T H E  O P E R A T I N G  F A C E  
OF THE F I L L .  ( U C I  

QZ=ll=l&!l53 A D V I S O R Y  BOARD H E L P S  D R A F T  MODERN L A N D F I L L  RULES ( S A N I T A R Y - L A N D F I L L  LAW STANDARDS 1 
REFUSE REMOVAL JOURFPL 9 ( 4 1 ,  P. 1 2 - 1 3 ,  53 ( A P R I L  1 9 6 6 ) .  THE GOVERNOR OF I L L I N O I S  H A S  CREATED A REFUSE D I S P O S A L  
A D V I S O R Y  BOARD WHO ALONG W I T H  THE STATE H E A L T H  DEPARTMENT W I L L  BE R E S P O N S I B L E  FOR S E T T I N G  UP T H E  M I N I M U M  RULES AND 
R E G U L A T I O N S  UNDER W I I I C H  M U N I C I P A L I T I E S  AND P R I V A T E  CONTRACTORS MAY OPERATE REFUSE D I S P O S A L  OPERATIONS.  UNDER T H E  NEW 
R E G U L A T I O N S  A L L  REFUSE D I S P O S A L  CPERATIONS MUST B E  R E G I S T E R E D  AND SUBJECT TO I N S P E C T I O N  AND CONTROL BY THE REFUSE 
D I S P O S A L  A D V I S O R Y  BCARD. BEFORE AN O P E R A T I O N  MAY BE R E G I S T E R E D  SUCH I T E M S  AS CONTOUR MAPS O F  T H E  AREA, P H Y S I C A L  S I T E  
IMPROVEMENTS, DRAINAGE PLANS,  F I R E  PROTECTION,  SALVAGE OPERATIONS,  AND THE T R A F F I C  PATTERNS MUST BE SUBMITTED.  

07 12 ECONOMICS 

Ql=.I.kmbfts S A N I T A R Y  L A N D F I L L  COSTS 6 8  CENTS PER TON FOR D I S P O S A L  
P U B L I C  WORKS 88(4), P. 177-178- T H E  C I T Y  OF TUCSON, ARIZONA,  HAS OPERATED A S A N I T A R Y  L A N D F I L L  FOR T H E  PAST F I V E  
YEARS. A L L  REFUSE I S  WEIGHED AND T H E  COST PER T O N  I S  C A L C U L A T E D  EACH MONTH. THE AVERAGE COST H A S  BEEN 68 CENTS PER 
TON. T H E  TRENCH METHOD I S  NORMALLY USED, BUT A PRESENT L A N D F I L L I N E  OF AN OLD CLAY P I T  I S  B E I N G  P R A C T I C E D .  

Q7-12-Ql191 S A K I T A R Y  L A N D F I L L  ECONOMICS ( I N C I N E R A T I O N  C O S T ( C O M P A R I S 0 N )  

T H E  AMERICAN C I T Y  6 8 ( 3 1 9  P. 96-97 ( 1 9 5 3 ) .  ANY M U N I C I P A L I T Y  MUST D I S P O S E  OF I T S  REFUSE BY SOME METHOD, WHETHER I T  
BE L A N D F I L L ,  COMFOSTING, OR I N C I N E R A T I O N .  S A N I T A R Y  L A N D F I L L  I S  USUALLY MORE ECONOMIC I F  S I T E S  ARE A V A I L A B L E  A T  

FOSTER, W. S. 

REPSONABLE DISTANCES,  AND I N  S I Z E  TO L A S T  FOP LONG P E R I O D S  OF T I M E .  SOME OF T H E  C R I T E R I A  ARE D I S C U S S E D  I N  T H I S  
A R T I C L E .  (PHS 1 

97=12=U6pZ H O h  P R I V A T E  HAULERS PAY AT M U N I C I P A L  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  CHARGE( L A N D F I L L  
REFUSE REMOVAL JOURNAL 2 ( 6 ) ,  (OCTOBER 1 9 5 9 ) .  CHARGES FOR D I S P O S I N G  REFUSE FROM P R I V A T E  HAULERS ARE L E V I E D  AT 
D I F F E R E N T  RATES I N  D I F F E R E N T  C I T I E S .  SOME O F  T H E  METHODS O F  L E V Y I N G  THESE F E E S  ARE DESCRIBED.  

=2=Q312Q HOW TO E S T I M A T E  HOURLY S A N I T A R Y - L A N D F I L L  COSTS ( C O S T ( O P E R A T 1 N G I  I 

V A R I A B L E  I N F L U E N C E S  A T  EACH I N D I V I D U A L  S I T E  MAKE I T  I M P O S S I B L E  TO A R R I V E  AT GENERAL F I G U R E S  A P P L I C A B L E  TO SEVERAL 
REFUSE REMOVAL JOUPNAL 3 ( 3 ) ,  P. 8 (MARCH 1 9 6 0 ) .  G I V E S  D E T A I L S  OF THE METHOD FOR E S T I M A T I N G  L A N D F I L L  COSTS. 

L O C A T I O N S  DISCUSSES COST O F  LAND, EQUIPMENT AND O P E R A T I N G  COSTS, AND MISCELLANEOUS EXPENDITURES.  E S T I M A T I O N  O F  
O P E R A T I N G  COSTS OF P $207000  TRACTOR I S  G I V E N  AS AN I L L U S T R A T I O N .  ( P H S )  

97-17-Ql121 S A N I T A R Y  L A N D F I L L  COST AND E Q U I P M E N T  FACTORS ( C O L L E C T I O N  
REFUSE REMCVAL JCURhAL 3 ( 2 ) ,  P. 8 (FEBRUARY 1 9 6 0 ) .  A STUDY O F  REFUSE S E R V I C E  I N  CANTON, OHIO,  REVEALS T H A T  T H E  
BEST MEANS O F  PEFUSE D I S P O S A L  I S  THE S A N I T A R Y  L A N D F I L L .  A SURVEY OF REFUSE OPERATIONS I N  OTHER C I T I E S  REVEALS 
I N T E R E S T I N G  FACTS ABOUT L A N D F I L L  P R A C T I C E S  AND C O L L E C T I O N  E O U I  PMENT. ( P H S l  
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07 13 LANDFILL MACHINES 

QIA3=QQ15ft A N E h  I D E A  I N  L A N D F I L L  OPERATION ( S A N I T A R Y - L A N D F I L L  1 

THE A M E R I C A N  C I T Y  82,  P. 114 (MARCH 1967) .  T H E  NEW METHOD I N V O L V E S  THE U S E  O F  A "MOLE" TO P L A C E  PRESSURE-COMPACTED 
EVANS, He, JR.  

REFUSE.  I T  I S  B E I N G  T R I E D  I N  K I N G  COUNTY, WASHINGTON. B A S I C A L L Y  THE METHOD C O N S I S T S  O F  H A U L I N G  T H E  REFUSE FROM 
TRANSFER S T A T I C h S  T O  T H E  D I S P O S A L  S I T E  I N  S P E C I A L L Y  CONSTRUCTED CONTAINERS,  E M P T Y I N G  THE C O N T A I N E R S  I N T O  A NEW M A C H I N E  
C A L L E D  A "MOLE", AND COMPRESSING THE REFUSE I N  T H E  TRENCH BEFORE COVERING I T .  T H E  MOLE - THE M A C H I N E  OPERATES I N  A 
TRENCH SOME 1 5  FT DEEP DUG BY A BACKHOE. I T S  HOPPER R E C E I V E S  THE CONTENTS FROM TWO CONTAINERS.  A H Y D R A U L I C  RAM 
COMPRESSES THE M A T E P I A L  T O  ONE-TENTH I T S  O R I G I N A L  VOLUME, DISCHARGES I T  FROM BACK OF T H E  M A C H I N E  I N T O  THE TRENCH I N  A 
CONTINUOUS E X T R U S I O N  L I N E  9 F T  SQUARE. A STANDARD TRACTOR W I T H  A COZER BLADE COVERS T H E  M A T E R I A L .  THE FORCE OF THE 
H O R I Z O N T A L  RAM PUSHING T H E  REFUSE I N T O  THE TRENCH MOVES THE MOLE FORWARD. 

QIdZ=QQ%3 O P E R A T I O N  '1 B I G  SQUEEZE I t  TAKES ON REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  1 
B I L L I N G S ,  C. H e  

P U B L I C  WORKS 9 7 ( 1 ) 1  P. 87 (JANUARY 1 9 6 6 ) .  D AND J PRESS HAS CONSTRUCTED A MACHINE WHICH COMBINES T H E  V A R I O U S  
E Q U I P M E N T  NEEDED FOR S A N I T A R Y  L A N D F I L L  I N T O  A S I N G L E  MACHINE. T H I S  MACHINE WEIGHS 7 5  TONS, I S  23 F E E T  WIDE, 70  F E E T  
LONG, 16 FEET B I N C h E S  H I G H ,  AND A L L  ON WHEELS. THE T Y P I C A L  C Y C L E  OF O P E R A T I O N  B E G I N S  W I T H  A TRUCK DUMPING I T S  REFUSE 
LOAD ONTO A S T E E L  APRON WHICH L I F T S  AND TRANSFERS T H E  L O A D  TO A R E C E I V I N G  C A V I T Y .  THE L O A D  I S  TUCKED AWAY B Y  A 
V E R T I C A L L Y  S W I N G I N G  P L A T E  WHICH CLOSES THE MOUTH It OF THE MACHINE.  T H E  LOAD I S  COMPRESSED A G A I N S T  A SkEAR.  A T  A 
PREDETERMINED PRESSURE, T H E  SHEAR LOPS OFF A CHUNK, A T  THE SAME T I M E  MANGLING LONG P I E C E S  OF M E T A L  AND WOOD. ABOUT 
THREE STROKES OF THE SHEAR CCCUR I N  EACH CYCLE. ANCTHER P L A T E N  SHOVES T H E  CHUNKS DOWNWARD, COMPRESSING THEM FURTHER. 
T H E  LOAD IS DISCHARGED FROM A CHUTE LOCATED ON THE S I D E  OF THE MACHINE O P P O S I T E  I T S  " MOUTH I t .  COMPRESSION I S  
C O N T I N U E D  W I T H I N  T H E  CHUTE BY ANOTHER PLATEN. T H E  COMPRESSED LOAD I S  EXTRUDED I N  A CONTINUOUS MASS 36 I R C H E S  SQUARE I N  
CROSS S E C T I O N  AND DUMPED I N T O  A TRENCH PREVIOUSLY DUG BY T H E  MACHINE.  COMPRESSION I S  M A I N T A I N E D  W H I L E  THE REFUSE I S  
COVERED W I T H  T H E  EARTH T H A T  WAS DUG OUT TO FORM THE TRENCH. THE COMPACTION R A T I O  V A R I E S  W I T H  T H E  T Y P E  O F  REFUSE AND I S  
B E L I E V E D  T C  RANGE FPOM 10 TO 1 T O  2 0  T O  1. T H E  M A C H I N E  CAN D I S P O S E  OF A 5 CU-YD LCAD OF REFUSE W I T H I N  AN AVERAGE OF 3 
M I N U T E S  T I M E  I N  A MANNER T H A T  WOULD RESULT I N  THE E L I M I N A T I O N  OF F L Y ,  RAT, AND OOGR PROBLEMS. THE O P E R A T I O N  I S  H I G H L Y  
AUTOMATED. TWO MEN ARE REQUIRED,  EACH TO SURVEY THE O P E R A T I O N  FROM O P P O S I T E  S I D E S  OF THE C H A S S I S .  

=-13-Q2= A N E k  I D E A  I N  L A N D F I L L  O P E R A T I O N  ( COMPACTION S A N I T A R Y - L A N D F I L L  T R A N S F E R - S T A T I O N  1 

THE A M E R I C A N  C I T Y  8 2 ( 3 1 ,  P. 114-115 (MARCH 1 9 6 7 ) .  AS L A N D F I L L  S I T E S  BECOME MORE D I F F I C U L T  TO O B T A I N ,  NEWER 
T E C H V I Q U E S  ARE NEEDED TO EXTEND THE L I F E  OF THE L A N D F I L L  S I T E S .  K I N G  COUNTY, WASHINGTON'S S A N I T A R Y  D I S T R I C T  I S  
O P E R A T I N G  A SYSTEM WHEREBY THE USE OF A TRANSFER S T A T I O N  WHICH ACCOMMODATES 8 EACH 4 2  CU-YD CONTAINERS W k I C H  ARE I N  
TURN H A U L E D  I N  ThO C O N T A I N E R S  OF 8 4  CU-YD EACH T O  T H E  L A N D F I L L .  THESE C O N T A I N E R S  ARE DUMPED I N T O  A COMPACTION MACHINE 

EVANS, h., JR. 

WHICH COMPRESSES THE REFUSE I N T O  A 9 FT-SQ E X T R U S I O N  WHICH REDUCES THE VOLUME T O  ABOUT ONE T E N T H  I T S  O R I G I N A L  S I Z E .  
S T U D I F S  ARE UNCEPWAY T O  I N V E S T I G P T E  THE ANAEROBIC C O N D I T I O N S  PRODUCED B Y  H I G H  COPPACTION. HOPEFULLY T H E  AREA CAN BE 
USED FOR B U I L D I N G  S I T E S  WITHCUT FEAR OF S E T T L I N G  OR GAS PRODUCTION. 

QL-l3=Q2163 H I G h  D E N S I T Y  L A N D F I L L  RECOVERY 
BQOCHURE, JOHNSTCN, CAMPANELLA, MURAKPMI, AND COT PENTON, WASHINGTON. T H E  H I G H  D E N S I T Y  L A N D F I L L  RECCVERY PROGRAM 
I S  A NEW I D E A  111 S O L I D  WASTE D I S P O S A L  PRESENTLY UNDER DEVELOPMENT BY K I N G  COUNTY AND T H E  P U B L I C  H E A L T H  S E R V I C E  N A T I O N A L  
CENTER FOR URBAN AND I N D U S T R I A L  HEALTP.  K I N G  COUNTY R E C E I V E D  THE N I N T H  GRANT I N  THE N A T I O N  P R O V I D E D  BY THE P U B L I C  
H E A L T H  SERVICE,  AND JOHNSTON-CAMPANELLA-MURAKAMI AND COS ARE T H E  PLANNERS O F  T H I S  METHOD. T H I S  PROGRAM U N L I K E  

S O L I D  WASTE C A h  BE ECONOMICALLY COMPRESSED UNDERGROUND TO 1 / 1 O T H  OF I T S  O R I G I N A L  VOLUME. D U R I N G  T H I S  COMPRESSION 

D E C O M P O S I T I O N  I S  SLOWED. A MACHINE D E S I G N E D  TO P L A C E  THE REFUSE UNDER 1 5 - F T  OF O N - S I T E  E X C A V A T I C N  W I L L  R A I S E  T H E  

OTHER S A N I T A R Y  L A N D F I L L  PROGRAMS, OPERATES ON THE P R I N C I P L E  THAT LAND CAN BE IMPROVED W I T H  T H E  D I S P O S A L  OF REFUSE.  

AND AT A P P R O X I M A T E L Y  200 P S I ,  T H E  M I X T U R E  I S  S O  T I G H T L Y  CRUSHED T H A T  ANAEROBIC C O N D I T I O N S  B E G I N  TO E X I S T  AND 

SURFACE I N  6 - F T  L I F T S .  O P E R A T I N G  L I K E  A MOLE, T H E  M A C H I N E  M A I N T A I N S  BUOYANCY AND SEEMS E M I N E N T L Y  D E S T I N E D  TO CONQUER 
SWAMPS AND LOW-LAND APEAS. THE T R I A L  S I T E  I S  NOT LOW-LAND, HOWEVER, AND W I L L  OFFER T H E  MOLE I T S  GREATEST 
CHALLENGE, OPERATING I N  G L A C I A L  T I L L  ON A MOUNTAIN TOP. WHETHER THE H.D.L.F. MACHINE ACCOMPLISHES I T S  MAJOR O B J E C T I V E  
OR NOT,  K I N G  CCUNTY W I L L  H A V E  G A I N E D  @NE OF T H E  CLEANEST D I S P O S A L  METHODS I N  THE COUNTRY A T  LOW COST PER TON ( 
E S T I M A T E D  6.80 TO $1.0@ LABOR AND MACHINE 1 .  D E S I G N E D  TO HANDLE 2 0 0  TONS PER HOUR C L E A R I N G  K I N G  COUNTY'S 2 9 0 0 0  
TONS I N  T E N  HOURS OF OPERATION.  EACH DUMP OF A C O N T A I N E R  I S  D E P O S I T E D  D I R E C T L Y  I N T O  THE M A C H I N E  AND CCNVEYED 1 5 - F T  
BELOW THE SURFACE. SURROUNDING THE MACHINE I S  C L E A N  EARTH OPERATION.  T H E  C P E R A T I O N  O F  HEAVY E Q U I P M E N T  W I T H  L I T T L E  
SPREAD W I L L  NOT EVEN C P E A T E  A DUST PROBLEM. WIND W I L L  BE CONTROLLED B Y  SCREENS PLACED D I R E C T L Y  ON T H E  M A C H I N E  WHEN T H E  
U N I T  I S  OPERATIONAL.  GAPBAGE W I L L  BE UNSEEN BY T H E  P U B L I C .  ( A U T H )  

07 14 OTHER GENERAL ARTICLES 

Q7-14-0Q632 COMMITTEE ON S A N I T A R Y  E N G I N E E R I N G  RESEARCH ( S E T T L E M E h T ( R A T E 1  1 
COMMITTEE ON S A N I T A R Y  E N G I N E E R I N G  RESEARCH PROC AM SOC C I V I L  ENGRS J S A N I T  ENGRG D I V  8 5 ( S A 6 ) ~  (NOVEMBER 1 9 5 9 ) .  AN 
I N V E S T I G A T I O N  OF REFUSE COMPACTION AND D I S P O S A L  I N  S A N I T A R Y  L A N C F I L L  HAS R E S U L T E D  I N  THE FOLLOWING CONCLUSIONS- 
S A N I T A R Y  L A N D F I L L  I S  AN ECONOMICAL METHOD OF REFUSE D I S P O S A L .  VOLUME R E D U C T I O N  ( I N - P L A C E  VOLUME R E D U C T I O N )  WAS 2 5  
PERCENT OF THE O P I G I N A L  TRUCKED REFUSE VOLUME. AN A D D I T I O N A L  REDUCTION OF 2 5  PERCENT I S  EXPECTED T O  T A K E  PLACE I N  F I V E  
YEARS. S O I L  T U B E  I N V E S T I G A T I O N S  SHOWED THAT THE EXTENT OF B I O L O G I C A L  A C T I V I T Y  WAS GREATER I N  A ONE AN0 ONE-HALF YEARS 

CORE SAMPLES I N D I C A T E D  T H A T  MUCH ORGANIC REFUSE R E M A I N E D  FOR FUTURE DECOMPOSITION.  

!lZrL&=QQ66ft SUBURB ATTEMPTS T O  H A L T  SAN FRANCISCO L A N D F I L L  P R O J E C T  ( S A N I T A R Y - L A N D F I L L  
REFUSE REMOVAL JOURNAL 10(1), P. 6 - 8  ( J A N U A R Y  1 9 6 7 ) .  A D E S C R I P T I O N  OF THE LEGAL F I G H T I N G  OVER A PROPOSED S A N I T A R Y  
L A N D F I L L  S I T E  FOR S A N  FRANCISCO,  C A L I F O R N I A .  THE S I T E ,  A T  B R I S B A N E  HAS ALREADY BEEN PREPARED AND DUMPING HAS BEEN 
STOPPED B Y  I N J U N C T I C N  BY PEOPLE WHO F E E L  THAT REFUSE SHOULD BE K E P T  FROM THE SHORES OF SAN F R A N C I S C O  BAY. I S S U E  I S  
S T I L L  I N  DOUBT. 

OLD F I L L  THAN T H A T  I N  TWO MGRE YCUTHFUL F I L L S  WHICH WERE R E S P E C T I V E L Y  ONE-HALF WEEK AND S I X  WEEKS OLD. A L L  THE F I L L  

O7-14-00708 HOW T O  h I N  F R I E N D S  AND GET A L A N D F I L L  S I T E  APPROVED ( S A N I T A R Y - L A N D F I L L  L E G A L I P R O B L E M S )  ) 
REFUSE REMOVAL JOURNAL 1 0 L 4 1 ,  P. 10, 37 ( A P R I L  1 9 6 7 ) .  A D E S C R I P T I O N  OF T H E  ACTIONS TAKEN BY P R I V A T E  CONTRACTORS I N  
SAGINAW, M I C H I G A N  T C  O B T A I N  P E R M I S S I O N  TO OPERATE, A S A N I T A R Y  L A N D F I L L .  

fLklkQ115.Q U T I L I Z A T I O N  OF S A N I T A R Y  L A N D F I L L  S I T E S  ( P L A N N I N G  R E C L A M A T I O N ( L A N D 1  S I T E - S E L E C T I O N  1 

PROC OF T H E  N A T I O N A L  CCNF CN S O L I D  WASTE RESEARCH, AM P U B L I C  WORKS ASSOC, CHICAGO,  I L L I N O I S ,  P. 1 2 6 - 1 3 1  (DECEMBER 
1 9 6 3 ) .  E V E N  THOUGH THERE ARE EXAMPLES OF THE U S E  OF WASTE M A T E R I A L S  TO CREATE LAND FOR D E S I R A B L E  IMPROVEMENTS, WE 

AREAS WHICH THEY OWN OR CONTROL. T O  OVERCOME THESE O B J E C T I O N S  AND CONVINCE THE P L A N N I N G  C O M M I S S I O N S  AND OTHER L O C A L  
O F F I C I A L S  O F  T H E  N E C E S S I T Y  FOR THE L O C A T I O N  OFTEN R E Q U I R E S  THE EFFCRTS OF A SUPER SALESMAN. I T  I S  D I F F I C U L T  TO S E L L  
ANY S I T E  UNLESS YOU HAVE A THOUGHT OUT AND DOCUMENTED MASTER PLAN.  THE C R E A T I O N  OF A MASTER P L A N  FCR A R A P I D L Y  GROWING 

I GOODE, C. S. 

S T I L L  ENCOUNTER O B J E C T I O N S  FROM PROPERTY OWNERS AND R E A L  E S T A T E  OPERATORS TO THE L O C A T I O N  O F  REFUSE C I S P C S A L  S I T E S  I N  

COMMUNITY I S  Q U I T E  A PP.OBLEM. 
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Qj'-14-U1= STUDY ADVOCATES ST. L O U I S  USE NEARBY S T R I P  M I N E S  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T  I O N  R E C L A M A T I O N ( L A N D 1  

S O L I D  WASTES MANAGEMENT/RRJ 1 2 ( 4 ) ,  P. 47 ( A P R I L  1 9 6 9 ) .  THE PROPOSAL I S  RECOMMENDED AS A MEANS OF SHARPLY R E D U C I N G  
THE COST OF S O L I D  C A S T E  D I S P O S A L  FOR T H E  C I T Y  AND E L I M I N A T I N G  I N C I N E R A T I O N .  ANOTHER ADVANTAGE IS T H A T  LAND D E S P O I L E D  
B Y  M I N I N G  O P E R A T I O N S  W I L L  BE RECLAIMED.  APPROXIMATELY 10,000 ACRES ARE LOCATED A SHORT D I S T A N C E  AWAY FRCM THE C I T Y .  
MOST P I T S  ARE W I T H I h  A R A D I U S  O F  3 5  M I L E S ,  AND ACCORDING TO THE I L L I N O I S  GEOLOGICAL S O C I E T Y ,  THERE SHOULD BE NO 
O B J E C T I O N  T O  T H E  USE OF T H E  S I T E S  S I N C E  THE COMPACT NATURE OF THE UNDERLYING ROCK WOULD ADEQUATELY PREVEhT 
C O N T A M I N A T I O N  OF THE GROUND WATER SUPPLY. I N  THE PAST YEAR, ST.  L O U I S  HAS SPENT $ 1 , 8 2 1 , 1 7 8  TO C O L L E C T  AND D I S P O S E  OF 
207,803 TONS O F  REFUSE, AN AVERAGE O F  ABOUT $9  A TON. ABOUT 8 2 5 0 , 0 @ 0  I S  NEEDED ANNUALLY T O  OPERPTE I T S  T k O  M U N I C I P A L  
I N C I N E R A T O R S .  BECAUSE T H E  VOLUME O F  REFUSE HAS NEARLY T R I P L E D  I N  THE L A S T  20 YEARS, P L A N S  FOR E X P A N D I N G  ONE OF THE 

Q U A N T I T Y  C O S T ( C P E R A T 1 N G )  1 

P L A N T S  ARE B E I N G  COkSIDERED.  T H E  COST WOULD BE I N  EXCESS O F  $ 1  M I L L I O N .  

07-14-Q1742 E S T I M A T E  R E S I D E N T I A L  COST AT $ 9  PER TON, D I S P O S A L  UP TO $ 3  ( C O S T ( O P E R A T 1 N G I  C O S T ( C O L L E C T I 0 N )  1 
S O L I D  WASTES MANAGEMENT/RRJ 1 2 ( 4 1 ,  P. 2 4 ,  44 ( A P R I L  1969) .  T H E  MAN-ON-THE-STREET AGREES T H A T  A DUMP OR L A N D F I L L  I S  
NECESSARY, BUT I N  T H E  NEXT TOWN OVER, NOT H I S ,  AS WE A L L  HAVE HEARD INNUMERABLE TIMES.  T H E  NEW YORK S T A T E  DEPARTMENT 
OF H E A L T H  RECENTLY BEGAN A CAMPAIGN T O  CHANGE T H I S  WIDESPREAD REACTION--AND I T  STARTED R I G H T  A T  THE GRASS ROOTS L E V E L ,  
A P U B L I C  R E L A T I O N S  SYMPOSIUM ON S E L L I N G  L A N D F I L L  AS A COMMUNITY ASSET. THE S E S S I O N  WAS ATTENDED BY 3 0 0  B U S I N E S S  AND 
COMMUNITY LEADERS FkOM T H E  FOUR COUNTIES AROUND ALBANY, N.Y.7 T H A T  BELONG TO THE C A P I T A L  D I S T R I C T  R E G I C N A L  P L A N N I N G  
COMMISSION,  CO-SPONSOP O F  THE M E E T I N G .  CHARLES Y. HITCHCOCK S T A T E D  I T  COST FROM $ 9  TO $ 1 4  A T O N  TO COLLECT REFUSE AND 
FROM ONE T O  THREE DCLLARS FOR D I S P O S A L  AT A L A N D F I L L .  THE C O M B I N A T I O N  REPRESENTS AN AVERAGE INVESTMENT OF $ 1 1  A TON. 
HE A L S O  CONTENDED T H A T  I T  COSTS T H E  AVERAGE F A M I L Y  I N  T H E  S T A T E  FROM F I V E  TO E I G H T  CENTS A DAY FOR TWO TCNS OF REFUSE 
PER YEAR. A T  S I X  CENTS PER DAY FOR 6 2 , 0 0 0  PEOPLE,  THE EXPENSE WOULD BE $744,000 A YEAR. T H E  C I T Y  OF TROY ( P O P U L A T I O N  - 6 2 , 0 0 0 )  HAS A CONTRACT W I T H  A S O L I D  WASTES HAULER FOR ONLY $ 5 4 4 , 0 0 0  ANNUALLY. THE P A N E L ' S  MODERATOR, DR. M E R E D I T H  H. 
THOMPSON, ASS1 STANT COMMISSIONER OF T H E  S T A T E  H E A L T H  DEPARTMENT, P O I N T E D  OUT T H A T  E Q U I P P I N G  I N C I N E R A T O R S  W I T H  NECESSARY 
A I R  P O L L U T I O N  CONTR@L EQUIPMENT COSTS AS MUCH AS THE I N C I N E R A T O R  I T S E L F ,  Y E T  S T I L L  LEAVES A 3 0  PERCENT R E S I D U E  TO 
D I S P O S E  OF. THEREFORE, T H E  PROBLEM B O I L S  DOWN TO B A S I C A L L Y  T H I S  - L A N D F I L L  MUST BE SOLD TO T H E  P U B L I C  AS BOTH MORE 
ECONOMICAL AND CF GPEATER ADVANTAGE TO THE C O M M U N I T I E S  INVOLVED.  HOWEVER, T H E  P I C T U R E  I S  NOT COMPLETELY BLACK. D U R I h G  
T H E  SAME WEEK AS T H E  SYMPOSIUM, THE TOWN OF WATERFORD, N.Y., S I G N E D  A CONTRACT W I T H  HALFMOON, N.Y.1 TOWNSHIP TO U S E  A 
NEW L A N D F I L L  AREA I N  HALFMOCN. R E S I D E N T S  OF BOTH C O M M U N I T I E S  WILL GET A P E R M I T ,  TO B E  ATTACHED TO T H E I R  CAR 
W I N D S H I E L D S ,  ALLOWING THEM TO ENTER THE S I T E  AND D I S P O S E  O F  R E F U S E  I N  T H E  ABANDONED GRAVEL P I T .  I T  I S  A T  L E A S T  
H E A R T E N I N G  FOR L A N D F I L L  ADVOCATES TO KNOW THERE ARE SOME C O M M U N I T I E S  AND P O P U L A T I O N S  THAT S E E  T H I N G S  T H E I R  WAY. 

121fikQ1821 F I L L E D  I N  LAND I S  RULED A D E D U C T I O N  BY T A X  COURT ( LAW TAX R E C L A M A T I C N ( L A N D 1  I 
REFUSE REMOVAL JOURhAL 8 ( 6 ) ,  P. 10 ( 1 9 6 5 ) .  AN A R T I C L E  D E S C R I B I N G  A 12-YR COURT PROCEEDING I N  WHICH THE U N I T E D  
S T A T E S  T A X  COURT HAS P U L E D  A L A N D F I L L  OWNEP MAY MAKE T A X  DEDUCTION I N  THE FORM O F  D E P R E C I A T I O N  OF LAND PURCHASED FOR 
U S E  I N  T H E  L A N D F I L L  B U S I N E S S .  

07-1 4 - Q l B Z  E F F I C I E N C Y  BEFORE ECCNOMY ( FLY VECTOR PATHOGEN S A N I T A R Y - L A N D F I L L  1 
P U B L I C  C L E A N S I N G  5 3 ( 1 2 ) ,  P o  6 1 1  ( 1 9 6 3 ) .  I N  A L E T T E R  TO THE C L E A N S I N G  COMMITTEE AT DUDLEY, T H E  QUESTION OF HOW TO 
OVERCOME THE I N C R E A S I N G  NUMBER OF D I F F I C U L T I E S  A R I S I N G  FROM WASTE C O L L E C T I O N  AND D I S P O S A L  WAS ASKED. T H E  CHANGE I N  
WASTE VOLUMES AND T Y P E S  HAVE OVER TAXED THE C O L L E C T I O N  AND D I S P O S A L  METHODS. SUGGESTIONS ON HOW TO OVERCOME THESE 
PROBLEMS AND OTkERS THAT MIGHT A R I S E  ARE DISCUSSED.  

Q 7 - 1 4 - Q Z l f t b  CONTROLLED T I  P P I  NG - HOW CAN I T  CONTINUE? ( SANITARY-LANDF I L L  C O M P O S I T I O N (  TRENDS)  1 

ANNUAL GEhERAL HEETING,  I N S T I T U T E  O F  P U B L I C  CLEANSING,  (MARCH 31, 1 9 6 7 )  A PAPER D E S C R I B I N G  THE H I S T O R Y  OF 
FEARENSIDE,  W .  H. 

"COUTROLLED T I P P I N G ' '  AND THE I M P A C T  T H A T  THE CHANGE OF REFUSE A N A L Y S I S  HAS HAD ON I T .  CHANGES I N  REFUSE A N A L Y S I S  OVER A 
3 2  Y R  P E R I O D  ARE L I S T E D .  AS T H E  REFUSE TYPES CHANGE, D I S P O S A L  METHODS MUST CHANGE FOR CBVIOUS REASONS. THE USE OF 
COMPOSTING, I N C I N E R A T I O N ,  AND P U L V E R I Z A T I O N  ARE D E S C R I B E D  ALONG W I T H  SOME COSTS ON V A R I O U S  T Y P E S  OF P U L V E R I Z I N G  PLANTS. 

Incineration 

08 01 APARTMENT HOUSE 

Qml=Qf!lftQ NO P O L L U T I N G  SMOKE AND NO ASH CANS ( I N C I N E R A T I O N  CHUTES(REFUSE1 ) 
THE A M E R I C A N  C I T Y .  7 S ( S ) ,  P. 2 5  (SEPTEMBER 1 9 5 4 ) .  A NEW APARTMENT B U I L D I N G  I N  NEW YORK ( 8 5 2  U N I T  P A V I L I O N  
APARTMEYT)  USES CHUTES AND AN A U T O M A T I C A L L Y  O P E R A T I N G  I N C I N E R A T O R  TO HANDLE I T S  REFUSE. S T A I N L E S S  S T E E L  ( T Y P E  430) I S  
USED FOR T H E  ChUTES SO T H E Y  CAN BE E A S I L Y  CLEANED. 

Q; )B-Ol -Qp l lQ PERFCFMANCE OF A FLUE-FED I N C I N E R A T O R  ( I N C I N E R A T O R ( A P A R T M E N T 1  C O M P O S I T I O N  Q U A N T I T Y  EM1 S S I C N  ) 

J A I R  P O L L U T I O N  CONTROL ASSOC 9 ( 2 ) ,  P a  8 5 - 9 1  (AUGUST 1 9 5 9 ) .  THE FLUE-FED I N C I N E R A T O R  I S  A C O N V E N I E N T  MEANS FOR T H E  
D I S P O S A L  AND REDUCTION O F  DOMESTIC R U B B I S H  AND GARBAGE I N  APARTYENT B U I L D I N G S .  A S I N G L E  F L U E  AND I N C I N E R A T O R  CAN SERVE 
AN E N T I R E  B U I L C I N G .  APPROXIMATELY 11,000 FLUE-FED I N C I N E R A T O R S  ARE I N  USE I N  NEW YORK C I T Y .  THEY CCNSUME AN E S T I M A T E D  
6 0 0 , 0 0 0  TONS O F  PEFUSE ANNUALLY. T H E  M A I N  D I S A D V A N T A G E  I N  T H E I R  USE I S  A I R  P O L L U T I O N .  AN I N V E S T I G A T I O N  WAS MADE 
O F  A S I N G L E  APARTMENT HOUSE I N C I N E R A T O R .  THE APARTMENT HOUSE WAS A 1 2 8 - U N I T  B U I L D I N G  HOUSING 2 9 9  OCCUPANTS. T H E  D A I L Y  

THE M A T E R I A L  T C  BE BURNED, THE I N C I N E Q A T O R  CHARGE PER PERSON PER DAY WOULD HAVE BEEN 1.7 L B .  T H E  FLUE-FED 
I N C I N E R A T O R  REDUCED THE APARTMENT REFUSE TO ABOUT 3 7  PERCENT OF I T S  O R I G I N A L  WEIGHT AND T O  10 PERCENT O F  I T S  O R I G I N A L  
VOLUME. THE BULK D E N S I T Y  O F  T H E  REFUSE AVERAGED 4.1 L B  PER CU F T  I N  THE I N C I N E R A T O R .  THE R E S I D U E  HAD A B U L K  D E N S I T Y  
OF 1 5 . 4  L B  PER CU F T  I N  THE ASH CAN. THE R E S I D U E  AVERAGED 64 PERCENT M E T A L  AND GLASS OVER 1/4 I N C H  I N  S I Z E ,  12 PERCENT 
ASH, 16 PERCENT COMBUSTIBLE,  AND 8 PERCENT MOISTURE,  E X C L U D I N G  QUENCH WATER. THE A I R  S U P P L I E D  TO T H E  FURNACE WAS 
10-20 T I M E S  THE T H E O P E T I C A L  REQUIREMENT 
TEMPERATURES. THE PEAK FURNACE TEMPERATURES V A R I E D  FROM 9 7 0 - 1 2 0 0  DEGREES F D U R I N G  T H E  P E R I O D  O F  R A P I D  BURNING.  THE 
AVERAGE TEMPERPTURES RANGED FROM 6 6 8 - 4 6 3  DEGREES F. THESE L A T T E R  ARE LOWER THAN THE TEMPERATURE AT WHICH BURNING OF 
ORGANIC COMPOUNDS V O L A T I  L I  ZED FRCM THE REFUSE I S  COMPLETE. T H E  E M I S S I O N S  OF P A R T I C U L A T E  MATTER TO THE ATMOSPHERE 
V I A  T H E  F L U E  GASES RANGED FROM 0 . 8 5  TO 1 . 5 5  PERCENT OF THE REFUSE WEIGHT. E M I S S I O N S  O F  E I G H T  NOXIOUS GASES T O T A L E D  0.9 
TO 3.0 L B  PER 100 L B  PEFUSE.  

K A I S E R ,  E. R .  + H A L I T S K Y ,  J. + JACOBS, Ma B. + MCCABE, L. C. 

REFUSE PRODUCTION AMCUNTED T O  430 L B  PER DAY, I .E.1 AN AVERAGE OF 1.44 L B  PER OCCUPANT. HAD NEWSPAPERS BEEN ADDED TO 

NECESSARY FOR COMPLETE COMBUSTION. T H I S  RESULTED I N  A R E D U C T I O N  OF FURNACE 

QB=Q1=QQ824 ROOF DAMPER O P E R A T I O N  FOR APARTMENT-HOUSE I N C I N E R A T O R S  ( SAFETY ( F I R E  1 CHUTE 
SVED, J. R .  

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CCNF, ASME, P. 1 5 3 - 1 5 6  (MAY 1 8 - 2 0 ,  1 9 6 4 ) .  SYSTEM OF ROOF DAMPER O P E R A T I O N  I N  
TWO-FLUE APARTMENT-POUSE I N C I N E R A T O R S  I S  ACCOMPLI  SHED B Y  STEP-BY-STEP A N A L Y S I S  O F  A L L  P O S S I B L E  C O N F I G U R A T I O N S  I N C L U D I N G  
TYPE OF TWC-FLUE I N S T A L L A T I O N ,  L O C A T I O N  OF ROOF DAMPER AND PROPER P O S I T I O N  I N  OPERATING CYCLE. P O S S I B L E  S G L U T I O N  I S  
SUGGESTFD TO UNSOLVED PROBLEM OF APARTMENT- HOUSE I N C I N E R A T O R ,  NAMELY F I R E S  I N  REFUSE CHUTES. 
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Q8-'Il-OQ&Q I N S T A L L A T I O N  O F  S M A L L  GAS-FIRED I N C I N E R A T O R S  ( D I S P O S A L (  I N - S I T U )  

J I N S T N  H E A T I N G  VENT ENGRS 2 8 ( 9 ) ,  P. 1 8 9 - 1 9 6  (SEPTEMBER 1 9 6 0 ) .  F L U E  LENGTH, OOWN DRAFT D I V E R T E R S  AND TREATED F L U E  

D I S P O S I N G  OF D C M E S T I C  R E F U S E  AND CCMMERCIAL AND S A N I T A R Y  WASTES FOR APARTMENT HOUSES AND O F F I C E  B U I L D I N G S .  METHOD FOR 
C A L C U L A T I N G  FAN REQUIREMENTS, CONTROL EQUIPMENT.  ( E 1  

W I L L S ,  D. Re + BLENCH, G. T .  

P I P E  AS WELL AS D E S I G N  OATA FOR MECHANICAL E X T R A C T I O N  ARE E X A M I N E D  R E L A T I V E  TO ADEQUATE V E N T I L A T I O N  FOR I N C I N E R A T O R S  

9&91=124932 M O D I F I C A T I O N S  TO REDUCE EMISS,IONS FROM FLUE-FED I N C I N E R A T O R  ( G A S - F I R E D  1 

J A I R  P O L L U T I O N  CONTKOL ASSOC 1 0 ( 3 ) ,  P. 183-197 ( J U N E  1960). PROGRAM OF 3 8  TESTS CONDUCTED ON FLUE-FED S I N G L E  
CHAYBER REFUSE I N C I N E R A T O R S  I N  THREE 16-STORY APARTMENT B U I L D I N G S  TO D E T E R M I N E  AMOUNT O F  ATMOSPHERIC P O L L U T I O N ,  AND 
E F F E C T I V E N E S S  O F  SEVERAL A P P L I A N C E S  I N  REDUCING E M I S S I O N  OF CONTAMINANTS. V A R I O U S  METHODS AND D E V I C E S  C E S C R I B E D  WHICH 
WERE FOUND E f F E C T I V E .  FACTORS T O  BE CONSIDERED I N  E V A L U A T I N G  D E V I C E S  FOR A P P L I C A T I O N  TO E X I S T I N G  I N C I N E R A T O R S  ARE 

K A I S E R ,  E. R .  + H A L I T S K Y ,  J .  + JACOBS, M. B. + MCCABE, L. C. 

G I V E N .  

QfJdl=QQ9X UNSCLVEO PSOBLEMS W I T H  FLUE-FED I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  

J A I R  P O L L U T I C h  CONTROL ASSCC 11, P. 2 5 4  (MAY 19611. I N C I N E R A T O R S  I N  THE BASEMENTS OF MULTI -STCRY APARTMENT 
B U I L D I N G S  GREATLY S I M P L I F Y  THE PROBLEM OF WASTE D I S P O S A L  BY R E D U C I N G  THE WEIGHT O F  REFUSE TO 3 5  PERCENT OF I T S  O R I G I N A L  
WEIGHT AND VOLUME T O  1C PERCENT. ONE OPERATOR CAN TEND 10 I N C I N E R A T O R S  I N  A GROUP OF AS MANY B U I L D I N G S  I-OUSING A T O T A L  

K A I S E R ,  E. R.  

OF 3,000 PEPSONS. S I N C E  T H E  I N C I N E R A T O R  CHIMNEY OR F L U E  ALSO SERVES AS THE REFUSE CHUTE, R E S I D E N T S  CAN D E P O S I T  REFUSE 
I N T O  T H E  CHARGING HOPPERS AT ANY T I M E  C O N V E N I E N T  TO THEM. G R A V I T Y  TRANSPORTS T H E  REFUSE TO T H E  I N C I N E R A T O R .  THE 
T Y P I C A L  SINGLE-CHAMBER I N C I N E R A T O R  FURNACE R E C E I V E S  REFUSE FROM A F L U E  T H A T  EXTENDS ABOVE ONE REAR CCRNER OF T H E  
FURNACE POOF. THE REFUSE ACCUMULATES I N  A S L O P I N G  P I L E  WHOSE TOP OFTEN REACHES THE F L U E .  WHEN T H I S  HAPPENS,  THE 
FURNACE C A P A C I T Y  I S  NOT PROPERLY U T I L I Z E D .  I N  I N S T A L L I N G  NEW U N I T S ,  I T  I S  RECOMMENDED THAT T H E  F L U E  B E  CENTRALLY 
LOCATED. S I N C E  T H E  FtEFUSE CAN ROLL AWAY I N  A L L  D I R E C T I O N S  FROM THE A P E X  OF THE P I L E ,  THE FUQNACE WCULD THEREBY BE MORE 
F U L L Y  U T I L I Z E D ,  ANG THE CLEARANCE BETWEEN THE APEX AND T H E  F L U E  WOULD B E  INCREASED. I N  COMPUTING FURNACE S I Z E ,  I T  I S  
A D V I S A B L E  T O  ALLOW FOR 1 L B  OR 0 . 2 5  CU F T  OF REFUSE PER OCCUPANT BETWEEN L A T E  AFTERNOON AND E A R L Y  T H E  FOLLOWING 

BURN R E F U S E  H A V I N G  A H I G H  PERCENTAGE OF NONCOMBUSTIBLES. VARIOUS TECHNIQUES O F  WHICH OUR KQOWLEDGE I S  I N C R E A S I N G  ARE 

OF P A R T I C U L A T E  MATTER TPAPPED I N  T H E  CHAMBERS BEYOND T H E  BRIDGEWALL OF THE M U L T I P L E  CHAMBER I N C I N E R A T O R  I S  S I G N I F I C A N T  

MORNING. A BY-PASS FLUE ALLOWS THE U S E  OF A MULTIPLE-CHAMBER INCINERATOR WITH A SINGLE FLUE. AIR FROM BELOW HELPS 

CONCERNED W I T H  I-OPPER L O C K I N G ,  A U X I L I A R Y  GAS F I R I N G ,  O V E R F I R E  A I R  JETS,  AND THE USE OF FLUE-GAS SCRUBBERS. T H E  AMOUNT 

BUT PROBABLY LCW I N  PROPORTION TO THE TOTAL S O L I D S  C A R R I E D  BY THE GASES. A PAPER TRAP PROTECTS T H E  SPARK ARRESTOR. 
COMMERCIAL SCRUBBERS ARE E F F I C I E N T ,  BUT THE E X H A U S T I N G  OF GAS I S  A PROBLEM I N  A BASEMENT I N S T A L L A T I C N  DUE TO C O O L I N G  
A N 0  C O N D E N S A T I C N  OF M O I S T U R E  ONTO A F L U E  THAT I S  AT B U I L D I N G  TEMPERATURE. ( E 1 1  

~ B d l - O - U Z 2  I N C I N E R A T I O N  O F  DOMESTIC REFUSE ( EM1 S S I O N ( C O N T R 0 L )  1 

P U B L I C  C L E A N S I N G  5 7 ,  P. 80-83 ( 1 9 6 7 ) .  ON S I T E  I N C I N E R A T I O N  MAY PROVE A S O L U T I O N  TO SOME T O  T H E  DOMESTIC REFUSE 
PROBLEMS A N 0  T h I S  A R T I C L E  G I V E S  SOME D E T A I L S  O F  AN I N S T A L L A T I O N  OF A GAS F I R E D  I N C I N E R A T O R  D E S I G N E D  TO HANDLE H I G H  
D E N S I T Y  AREA D C M E S T I C  PEFUSE.  MUCH OF THE WORK OCNE ON GAS F I R E D  I N C I N E R A T I O N  HAS BEEN DONE I N  THE U.S.A. B U T  DOES NGT 
MEET T H E  STANDARDS C F  T H E  B R I T I S H .  THERE ARE S T I L L  MANY R E F I N E M E N T S  TO BE MADE TO MEET T H E  REQUIREMENTS.  

Q U I N N ,  P. D. 

QB~zQkQl258 T H E  HGk, WHY AND WHEREFOR OF C L E A N S I N G  I N  NEW YORK ( I N C I N E R A T I O N  C O L L E C T I O N  
P U B L I C  C L E A N S I N G  56(4), P. 1 7 3 - 1 7 5  I 1 9 6 6 1 .  THE C O M P L E X I T Y  OF T H E  NEW YORK C I T v  DEPARTMENT O F  S A N I T A T I O N  DOES NOT 
A P I S E  FROM A D M I N I S T R A T I V E  I N T E N T I O N S  @UT BECAUSE OF T H E  IMMENSE TASK OF REMOVING REFUSE FROM MORE THAN 8,000,000 
R E S I D E N T S  AND 2 75C@,OOO O A I  CY V I S I T O R S .  THE DEPARTMENT I S  R E S P O N S I B L E  FOR DOMESTIC,  P U B L I C  I N S T I T U T I O N S  AND C H A R I T A B L E  
O R G A N I Z A T I O N S ,  SEPARATE C O L L E C T I O N  F A C I L I T I E S  AND RATES P R E V A I L  FCR COMMERCIAL ANC I N D U S T R I A L  R E F U S E  C O L L E C T I O N .  

CONSERVE LAND AREA, 16  1,000 TON/DAY I N C I N E R A T O R S  ARE B E I N G  B U I L T .  
M U L T I - S T O R I E D  B U I L D I N G S  HAVE CHUTE TO I N C I N E R A T O R  REFUSE D I S P O S A L  WHERE REFUSE I S  REDUCED B Y  8 5  TO 9 5  PERCENT. T O  

€&=DkLL261 NEW G A S - F I F E @  I N C I N E R A T O R  H E L P S  F I G H T  A I R  P O L L U T I O N  ( E M I S S I O N ( C O N T R O L 1  
GAS AGE 1 2 9 ( 2 2  1 ,  P. 28-29 9 5 1  (DECEMBER 1 9 6 2  1 FEATURES OF NEW YORK C I T Y  H O U S I N G  A U T H O R I T Y  D E S I G N  OF NEW T Y P E  OF 
I V C I N E R A T O R  F O R  APAFTMEIUTS I N C L U D E  H I G H  TEMPERATURE COMBUSTION CHAMBER, WHERE TEMPERATURES OF 1400-1500 F WILL 
COMPLETELY B U R h  MANY SCaLIDS WHICH ARE ONLY P A R T I A L L Y  BURNED I N  ORDINARY INCINERATORS.  E L E C T R O N I C  CONTRCL CENTER 
P R O V I D E S  FULLY-AUTOkATED O P E R A T I O N  OF I N C I N E R A T O R .  ( E 1  1 

88-91-01769 LONDON CENTRE DISCUSSES ON-SITE I N C I N E R A T I O N  I O N ( C O N T R 0 L )  ) 
P U B L I C  C L E A N S I N G  5 6 ( 1 1 )  P. 5 7 5 - 5 7 8  ( 1 0 6 6 ) .  AT A M E E T I N G  OF THE LONDON CENTRE OF P U B L I C  C L E A N S I N G  A R E P R E S E N T A T I V E  
O F  A I N C I N E R A T O R  MAIUUFACTURING COMPANY O U T L I N E D  THE EFFORTS H E  H A D  GONE TO, TO TRY TO S E L L  T H E  C L E A N S I N G  O F F I C I A L S  ON 
S I T E  I' R E F U M A T I C  I' I N C I N E R A T I O N ,  E S P E C I A L L Y  I N  M U L T I S T O R I E D  APARTMENTS. THE FOLLOWING ARE A L I S T  O F  IMPROVEMENTS T H A T  
HAVE B E E N  MADE AN0 H A S  CONVINCED OTHER C I T T E S  T H A T  T H I S  I S  AN ECONOMIC MEANS O F  D I S P O S A L .  IMPROVEMENTS WHICH HAVE 
T A K F N  P L A C E  - (1) WHEELED ASH P I T  TRAYS FOR STANDARD C O N T A I N E R S  I N S T E A D  OF S H O V E L L I N G  OUT OF ASHES. ( 2 )  MORE COMPACT 
APPANGEMENT OF PLPNT A L L O W I N G  I N S T A L L A T I O N  I N  SMALLER SPACE. ( 3 )  IMPROVEMENT I N  F A N  TO G I V E  Q U I E T E R  RUNNING. ( 4 )  
I h C P E A S F D  VOLUME OF COMBUSTION CHAMBER TO T A K E  GREATER Q U A N T I T Y  O F  R U B B I S H  WHICH MIGHT B E  CHARGED OVER A SHORT P E R I O D  
OF T I M E .  ( 5 )  GATE V A L V E  INCORPORATED A T  B3TTOM O F  DISCHARGE CHUTE. CLOSED ON SHUT DOWN AND I N  A L L  I N S T A L L A T I O N S  4 
M I N U T E S  BEFORE M P I N  CHAWBER DOOR CAN BE OPENED FOR RAKING.  ( 6 )  LOCK P R O V I D E D  ON M A I N  DOOR WHICH CANNOT BE OPENED U N T I L  
CONTROL PANEL KEY HAS GEEN REMOVED FROM PANEL. ( 7 )  IMPROVED HOPPER F I T T E D  W I T H  STOPS H A V I N G  I N C R E A S E D  I N T E R N A L  
C A P A C I T Y  BUT NET ALLOWING D I R E C T  CHARGING @ F  R U B B I S H  I N  THE CHUTES. ( 8 )  PURGE C Y C L E  INTRODUCED AND O R I G I N A L L Y  USED 
ONCE PEP DAY ON P L L  CHUTES THROUGH MULTI -STOREY B U I L D I N G S  BUT NOW A V A I L A B L E  W I T H  ONE PURGE PER WEEK. ( 9 )  DEVELOPMENT CF 
I N C I N E R A T O R  FOR L A M B E T H  W H I C H  ALLOWS D I 9 E C T  F A L L  OF R E S I D U A L  ASHES I N T O  LARGE P A L A D I N  CONTAINER.  (10) SOMEWHAT S I M I L A R  

FLOOR W I T H  WHEELED P A L A D I N  I M M E D I A T E L Y  BELOW I T .  ( 1 1 I - E X T R A  4 I R  I N L E T S  AT A A C K  O F - A S H  P I T  AND A I R  BOX A T  BASE OF 
S L O P I N G  HEPRTH T @  G I V E  IMPROVED D E S T R U C T I O h  AND E L I M I N A T I N G  T H E  N E C E S S I T Y  OF RAKING.  

PB=Ql=Ql289 ON S I T E  I N C I N E R A T I O N  

P U B L I C  C L E A N S I N G  5 6 ( 2 )  P. 8 1 - 8 8  ( 1 9 6 6 )  T O  DATE TOO FEW PLANTS HAVE BEEN P R O V I D E D  I N  T H I S  COUNTRY FOR D E A L I N G  

ARRANGEMENT FOR L.C.C. S I N C E  M O D I F I E D  FOR A NUMBER OF LONDON BOROUGHS TO ALLOW I N C I N E R A T O R  TO BE I N S T A L L E D  A T  M E Z Z A N I N E  

MARCHANT, A. J 

H I T H  REFUSE AT I T S  SCURCE, I N  CONSEQUENCE, THERE I S  A T  THE MOMENT I N S U F F I C I E N T  T E C H N I C A L  DATA T O  PRODUCE A 
COMPREHENSIVE REPORT. T H E  GAS C G U N C I L  HAVE BEEN CONDUCTING E X P E R I M E N T S  W I T H  AN ON S I T E  I N C I N E R A T O R  U N I T  I N S T A L L E D  AT 
WOLVEQTON AND W I L L  BE P U B L I S H E D .  I T  I S  D I F F I C U L T  T O  ASSESS T H E  ADVANTAGES O F  T H E S E  TESTS AS N O T H I N G  I S  KNOWN A S  TO THE 
EXTENT OF T H E  GAS CCUh'CIL 'S  EXPERIMENTS,  BUT WHATEVER R E S U L T S  MAY BE FORTHCOMING THEY W I L L  SURELY P R O V I D E  A B A S I S  UPON 
WHICH A COMPREkENSIVE STUDY CCNCERNING ON S I T E  I N C I N E R A T I O N  CAN B E  MADE. THE IMPROVEMENTS MADE TO THE METHODS OF ON 
S I T E  I N C I N E R A T I O N  A F E  SUCH THAT THE SYSTEM R E Q U I R E S  VERY SERIOUS C O N S I D E R A T I O N  AS A MORE ADVANTAGEOUS METHOD O F  REFUSE 
TREATMENT AND STORAGE T H A N  E X I S T S  AT T H E  PRESENT T I M E .  

QfJ=.Ql.=Ql3= REFUSE D I S P O S A L  AT T H E  SOURCE I N C I N E R A T I O N  1 
P U B L I C  C L E A N S I h G  5 5 ( 1 ) ,  P. 12-13 ( 1 9 6 5 ) .  AN A R T I C L E  D I S C U S S I N G  SOME OF THE METHODS OF D I S P O S I N G  OF THE WASTES 
GENERATED E S P E C I A L L Y  I N  M U L T I - S T C R I E D  HOUSING PROJECTS. T H E  PROS AND CONS OF SEVERAL SMALL U N I T S ,  OR FEWER LARGE U N I T S  
INCORPORATING A CONTINUOUS TRANSPORTING SYSTEM, P O S S I B L Y  A PNEUMATIC ONE. 
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mAkQL372 UNSOLVED PROBLEMS OF H Y G I E N E  FOR WASTE REMOVAL I N  I N S T I T U T I O N S  OF P U B L I C  H E A L T H  ( I N C I N E R A T I C N  1 
HA R MS EN 

U NGELOEST E HY G I  EN I S  CHE PRO BL EME B E 1  DER A B F A L L  B E S E I  T I  GUNG I N  E I N R I  CHTUNGEN DES GESUNDHE I T S D I  ENSTES STA ECT E kY G I E N E  
l l ( 1 0 )  T P. 205-2C7 ( l S 6 C ) .  AS T H E  C O M B U S T I B L E  M A T E R I A L  I N  WASTES I S  I N C R E A S I N G ,  THE REMOVAL OF DOMESTIC WASTES BY 

TOWNS, BUT FOR P P I V A T E  PURPOSES TOO. ( T A L L  D W E L L I N G  HOUSES, O F F I C E S  AND A D M I N I S T R A T I O N  B U I L D I N G S ,  LARGE SHOPS AND 
E S P E C I A L L Y  H O S P I T A L S  AND S A N I T A R Y  I N S T I T U T I O N S . )  W H I L E  T H E  CONSTRUCTIVE SYSTEMS O F  SUCH FURNACES ARE D I F F E R E N T ,  I T  I S  
NECESSARY T O  MAKE SCME P O S T U L A T E S  REGAQDING T H E I R  H Y G I E N I C  AND T E C H N I C A L  MANAGEMENT, FOR I N S T A N C E  T H E  HEIGHT OF 
TEMPERATURE, CHIMNEYS h I T H  F I R E P R O O F  M A T E R I A L ,  S T E R I L E  ASHES, NO PERSONAL DANGER T E S T A B L I S H M E N T  I N  R O C M S  W I T H  F I R E P R O O F  
DOORS AND WALLS, P O S S I B I L I T I E S  O F  AN EASY C L E A N I N G ,  NO P O L L U T I O N  O F  A I R ,  THE AVOIDANCE OF HANDWORK, ETC. ( P H E A )  

COMBUSTION IS AN ECONOMIC AND H Y G I E N I C  P O S S I B I L I T Y .  I N S T I T U T I O N S  FOR T H I S  PROCESS HAVE NOT ONLY BEEN E S T A B L I S H E D  FOR 

Q&5l=QU92 APARTMENT HOUSE I N C I N E R A T O R S  ( P O L L U T I O N ( A 1 R )  1 
N A T I O N A L  PESEARCH COUNCI L T  3 8  PP. ( 1 9 6 5 ) .  STUDY WAS C A R R I E D  OUT TO DEVELOP PERFORMANCE REQUIREMENTS AND E V A L U A T I V E  
PROCEDURES FOR APARTMENT B U I L D I N G  I N C I N E R A T O R S  C O N S I S T E N T  W I T H  REDUCING A I R  P O L L U T I O N  TO M I N I M U M .  REPORT I S  I N T E N D E D  
TO COVER NEW CONSTRUCTION AS WELL AS CONVERSION O F  E X I S T I N G  U N I T S ,  AND WAS PREPARED ON A S S U M P T I O N  T H A T  APARTMENT 
B U I L D I N G  I N C I N E P A T O F S  R E L E V A N T  T O  A I R  P O L L U T I O N  PROBLEM ARE, FOR P R A C T I C A L  PURPOSES, FLUE-FED U N I T S .  ( E I )  

Q&SLU529  SMOKELESS I N C I N E R A T O R  - SEALED F L A M E  U N I T  
MACHY MARKET 3388,  P. 28 (OCTOBER 2 1  T 1965)  U N I V E R S A L  MACHINERY AND SERVICES,  L T D .  D E V I S E D  SEALED FLAME D I S P O S A L  
U N I T  W H I C H  HAS NO ThPOUGH DRAFT, AS SMOKE I S  GENERATED I T  R E T A I N S  I T S  F U L L  HEAT AND MOST O F  I T  I S  BURNED I N  FURNACE, 
AFTERBURNER I N  COUBLE S L E E V E  BOTTOM STACK STOPS SMOKE FROM R E A C H I N G  ATMOSPHERE, U N I T  WILL DESTROY RAkDCM M I X T U R E  OF 
M A T E P I A L S  I N C L U d I N G  PUBBER, P L A S T I C S  AND A N I M A L  MATTER, WITHOUT E M I S S I O N  OF SMOKE, G R I T ,  OR F L Y  ASH, AND H A S  ALSO BEEN 
Q F F I C I A L L Y  ACCEPTED FGR O I S P O S A L  OF R A D I O A C T I V E  M A T E R I A L S ,  AND FOR SMOKELESS RECOVERY OF METAL FROM I N S U L A T E D  CABLE.  
( E 1 1  

Q&Ql=QlBBQ UNDER CCVER AGENT - THE CASE OF THE S E A L E D  FLAME AND CLEAN A I R  ( I N C I N E R A T O R  ) 
P U B L I C  CLEANSI fuG 5 4 ( 1 2 ) ~  P. 1360 ( 1 9 6 4 ) .  AN A R T I C L E  D E S C R I B I N G  FOUR MODELS OF SEALED F L A M E  D I S P O S A L  U N I T S .  T H E  
U N I T S  ARE DESIGNED TO G I V E  COMPLETELY SMOKELESS AND ODORLESS D I S P O S A L  O F  ANY T Y P E  OF C O M B U S T I B L E  M A T E R I A L  OF ANY S I Z E .  

08 02 COMMERCIAL 

Q.&-07-CaQ12 I N C I N E R A T O R  H E L P S  HEAT SHOPPING CENTER ( SCRUBBER(WATER) HEAT-RECOVERY H E A T I N G ( S P A C E 1  ) 
MUNSON, J. S. 

A I R  ENGRG 5 ( 2 ) ~  P. 18, 5 2  (FEBRUARY 1963).  I N C I N E R A T O R  SYSTEM AT WOODWARDS OAKRIDGE S H O P P I N G  CENTER I N  VANCOUVER, 
B R I T I S H  COLUMBIA,  HAS B U R N I N G  C A P A C I T Y  OF 3 0 0 0 - L B  O F  REFUSE PER HOUR I N  WHICH HOT GASES, UP TO 1600 F, GO THROUGH 
I N G E N I O U S  H E A T  EXCHANGER I N  HOT hATEP B O I L E R  TO P R O V I D E  H E A T I N G  FOR CENTER. ( E I )  

2&=Q2-(?0496 COMMERCIAL I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  EM1 S S I  ON( CONTROL) ECONOMICS PROJECT I O N S  P A C K A G I N G ( T R E N D S )  
1 
Z I N N ,  R. E. + NIESSEN,  W. R. 

PROC OF T H E  1968 N A T I O N A L  I N C I N E R A T O R  CONFT ASME, P. 337-347 (MAY 5-87 19681. UPGRADING C A P A B I L I T I E S  OF COMMERCIAL 
A M 0  I N D U S T R I A L  I N C I N E R A T O R S  I S  NECESSARY I N  VIEW OF PROJECTED TRENDS I N  P A C K A G I N G  M A T E R I A L S  WHICH HERALD I N C R E A S E D  
AMOUNTS OF P L A S T I C S ,  M E T A L  F O I L S  AND GLASS I N  REFUSE. THESE M A T E R I A L S  CAN CAUSE MUCH MAINTENANCE AND EVEN F A I L U R E  OF 
I N C I N E R A T O R  GRATES, S U P P O R T I N G  STRUCTURES AND O P E R A T I N G  MECHANJSM. COMBUSTION A I R  S O N T R O L - W I T H  S U I  T A B L E  A G I T A T I O N  OF 
R E S I D U E  TO A T T A I N  GCOD BURNOUT I S  SHOWN TO BE NECESSARY D E S I G N  PARAMETER. THUS, FUTURE D E S I G N S  OF I N C I N E R A T O R S  MUST 
A V O I D  USE OF GRATE SYSTEMS, YET MUST P R O V I D E  ADEQUATE S T O K I N G  OF BURNING MASS TO O B T A I N  COMPLETE O X I D A T I O N .  ( E 1 1  

C'8-07-U1QQ ASH REMOVAL SYSTEM I S  B U I L T  FOR S M A L L  PLANTS ( I N C I N E R A T O R  D E S I G N  ) 
REFUSE REMOVAL J C U R h A L  3 ( 1 0 ) ,  P. 8 (OCTOBER 1960) .  D E S C R I B E S  AND I L L U S T R A T E S  A NEW ASH REMOVAL SYSTEM D E S I G N E D  FOR 
I N C I N E R A T O R S  I N  SMALL I N D U S T R I A L  PLANTS,  H O S P I T A L S ,  HOTELS, MOTELS, SCHOOLS, AND I N S T I T U T I O N S .  ( P H S )  

08 03 MUNICIPAL 

2&=!21=QflCQ5. O P E R A T I C N  O F  L O U I S V I L L E ' S  NEW I N C I N E R A T O R  ( SLUDGE(SEWAGE1 K I L N (  ROTARY) 1 

P U B L I C  WORKS 8 8 ( 1 2 ) ,  P. 110-111 (DECEMBER 1957) .  B U I L D I N G  AND A L L  EQUIPMENT I S  CONSTRUCTED FOR FOUR I N C I N E R A T O R  
U N I T S  OF 250 T@NS C A P A C I T Y  PER 24 HOURS. U N I T S  P R O V I D E  CONTINUOUS FEED, CONTINUOUS ADVANCE AND T U M B L I N G  OF REFUSE W I T H  
CONTINUOUS DISCHARGE OF RESIDUE.  EACH U N I T  USES Y E C I P R O C A T I N G  T Y P E  D R Y I N G  AND I G N I T I O N  GRATES, ROTARY K I L N  AND 
CDMBUSTION CHAMEIER. CAN HANDLE HEAVY T I M B E R S  AND LOGS UP TO T H I R T Y  I N C H E S  D I A M E T E R  W I T H  S P E C I A L  G R I N D I N G  EQUIPMENT. 
( E 1 1  

QB=QZrm9Cb I N C I N E R A T O R  NEAR R E S I D E N T I A L  AREA I S  N U I S A N C E  F R E E  ( C O S T ( C A P 1 T A L )  1 
P U B L I C  WORKS 8 9 ( 6  1 ,  P. 60-61 ( J U N E  1958 1 TWO HUNDRED TON I N C I N E R A T O R  I N  E A S T  HARTFORD,?CCNN,  HAS D A I L Y  LOAD O F  80 
TC 101) TONS. TWC RECTANGULAR FURNACES HAVE H Y D R A U L I C  STOKERS AND CUMPING GRATES. THREE FLOOR L E V E L S  USED FOR CHARGING, 
S T O K I N G  AND ASH H A N C L I N G .  AUTOMATIC P R I N T E D  RECORDING OF I N C O M I N G  LOADS. E X P A N S I C N  CHAMBER A N 0  REFRACTORY B A F F L E  WALL 
SLOW F L U E  GASES AND P E R M I T  P A R T I C L E S  TO DROP OUT. CHIMNEY E M I S S I O N S  PROVED SATISFACTORY.  ( E 1 1  

u=Q3=QQQQB H E A i  RECOVERY FROM I N C I N E R A T O R S  ( REFUSE FURNACES E M I S S I O N ( C G N T R 0 L )  HEAT-BALANCE, D E S A L I N A T I O N  

GATES,  H. J. 

H E A T 1  NG (PROCESS 1 H E A T I N G (  SPACE)  1 
L I E B E R G ,  0 .  S. 

A I R  C O N D I T I O N I N G ,  H E A T I N G  AND VENT 6 2 ( 6 ) ,  P. 53-57 ( J U N E  1965) AND P. 73-74 ( J U L Y  1 9 6 5 ) .  P O S S I B I L I T I E S  O F  REFUSE 
D I S P O S A L  AND I T S  R E L A T I C N  TO WASTE HEAT RECOVERY, GENERAL T Y P E  AND D E S I G N  OF EQUIPMENT REQUIRED,  AND OTHER A S S O C I A T E D  
PROBLEMS ARE EXAMINED.  D I S C U S S I O N  D E A L S  WITH REFUSE HANDLING,  FURNACES, WASTE HEAT RECOVERY, F L Y  ASH CONTROL, AND H E A T  
BALANCE. GENERATION O f  S E R V I C E  HOT WATER AND LOW, MEDIUM AND H I G H  TEMPERATURE WATER FOR SPACE AND PROCESS h E A T I N G .  
I E I I  

Q&S1(19=MQJ.Q N U I S A N C E  F R E E  O P E R A T I O N  FOR NEW I N C I N E R A T O R  I N  WASHINGTON, D.C. ( LAW SEPARATION-REQUIREMENTS 1 

C I V I L  ENGRG 2 6 ( 4 )  9 P. 50 ( A P R I L  1956) THE D E S I G N  O F  THE D I S T R I C T ' S  NEW 500 TON R U B B I S H  I N C I N E R A T O R  I S  O U T L I N E D .  

S I M I L A R  TO OTHEF P I T  AND CRANE T Y P E  PLANTS, EXCEPT THAT UNUSUALLY LARGE F L U E S  WERE CONSTRUCTED (209  CU-FT/TON)  FOR 
BETTER F L Y  ASH CONTROL. ALSO I N C L U D E D  I S  A RESUME OF THE D I S P O S A L  PROBLEMS AND C H A R A C T E R I S T I C S  OF REFUSE PRODUCED. 
(1 ,100  L B S  CF TRASH PER C A P I T A  I S  NOW PRODUCED. T H I S  I S  MORE THAN DOUBLE T H A T  OF 1945.) D E N S I T Y  OF R U B B I S H  V A R I E S  FOR 
T H E  AVEQAGE FROM 2CC TO 230 LB/CU-YD. ( P H S )  

X A N T E N t  W. A. 

SCHEMATIC DIAGRAMS, P I C T U R E S  AND A T A K E  O F  D E S I G N  AND EQUIPMENT D E T A I L S  ARE INCLUDED.  B A S I C  D E S I G N  I S  S A I D  T O  B E  
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QB43-QQQU SURVEY O F  M U N I C I P A L  REFUSE I N C I N E R A T O R  D E S I G N  P R A C T I C E S  ( E M I S S I O N ( C O N T R O L 1  ) 

PAPER PRESENTED BEFORE T H E  OR0 ENVIRONMENTAL P O L L U T I O N  TASK FORCE OAK RIDGE,  TENNESSEE, ( J U L Y  13, 1967) .  CURRENT 
M U N I C I P A L  I N C I N E R A T C R  P R A C T I C E  WAS REVIEWED. I T  WAS APPARENT T H A T  MODERN I N C I N E R A T O R  D E S I G N S  WOULD @E REQUIRED T O  MEET 
THE NEW F E D E R A L  A I R  P O L L U T I C N  REGULATIONS.  T H E  MAJOR I T E M S  WHICH APPEARED TO B E  E S S E N T I A L  FOR ACCEPTABLE F L Y  ASH 

FURNACE CHAMBERS. 4. WATER SCRUBBER, BAG F I L T E R ,  OR E L E C T R O S T A T I C  P R E C I P I T A T O R  F L U E  GAS C L E A N I N G  D E V I C E S  I N  

S P E A S T  I. G. 

CONTROL HERE 1. CONTINUOUS REFUSE CHARGING TO THE FURNACE. 2. M I N I M A L  EXCESS A I R  W I T H  P O S I T I V E  CONTROL. 3. M U L T I P L E  

EUROPE T H E  ALL-REFRACTORY FURNACE-BO1 LER APPEARS T O  BE OBSOLETE AND I S  B E I N G  REPLACED W I T H  A WATER-WALLED FURNACE 
B O I L E R .  O B V I O U S L Y  A L L  M U N I C I P A L  I N S T A L L A T I O N S  CANNOT ECONOMICALLY J U S T I F Y  WASTE HEAT RECOVERY B C I L E R S ,  E S P E C I A L L Y  
SMALLER P L A N T S  AND LARGER PLANTS NDT O P E R A T I N G  24  HOURS PER DAY. MANY P L A N T S  H A V E  NO MARKET FOR S O  MUCH STEAM. THE 
COST FOR A COMPLETE I h C I N E R A T O R - B O I L E R  P L A N T  APPEARS TO B E  NOT E X C E S S I V E L Y  GREATER THAN T H E  COST FOR AN I N C I N E R A T O R  
P L A N T  W I T H  A REFRACTORY FURNACE. W I T H  T H E  FEWER OUTAGES EXPECTED, L E S S  M A I N T E h A N C E  COST, AND LONGER L I F E  SPAN PLUS T H E  
VALUE OF THE STEAM GENERATED, AN I N C I N E R A T O R - B O I L E R  P L A N T  SHOULD B E  G I V E N  C A R E F U L  C O N S I D E R A T I O N .  THE F I R S T  COST OF 
T H E  E L E C T R O S T A T I C  P R E C I P I T A T O R  I S  H I G H E R  THAN FOR A WATER SCRUBBER AND LESS THAN FOR A BAG F I L T E R  SYSTEM. HOWEVER, 
S I N C E  T H E  E L E C T R O S T A T I C  P R E C I P I T A T O R  O P E R A T I N G  COSTS ARE ONLY ABOUT 60 PERCENT OF THOSE FOR THE WATER SCRUBBER AND BAG 
F I L T E R ,  T H E  P R E C I P I T A T O R  APPEARS TO BE THE MORE S U I T A B L E  ASH COLLECTOR. 

Q8-03-QQP14 HEAT FROM I N C I N E R A T I O N  - A V A I L A B L E  Q U A N T I T I E S  AND U T I L I Z A T I O N  ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  t E A T  RECOVERY 
WATER-WALL E M I S S I C N ( C O N T R 0 L )  I 
M E I S S N E P ,  H. G. 

COMBUSTION 30(8), P. 5 7 - 6 3  (FEBRUARY 1 9 5 9 1 .  H E A T I N G  VALUES OF I N G R E D I E N T S  USUALLY PRESENT I N  M U N I C I P A L  REFUSE. 

SCRUBBERS, W I T H  INDUCED ORAFT FANS AND SHORT STACKS. A V A I L A B L E  ENERGY FROM V A R I O U S  REFUSE M A T E R I A L S ,  AND P O S S I B L E  MEANS 
D E T E R M I N A T I O N  O F  A V A I L A B L E  HEAT. S T R A I G H T  I N C I N E R A T I O N .  F L Y  ASH CONTROL EY MEANS O F  MECHANICAL DUST COLLECTORS OR 

OF P U T T I N G  H E A T  ENEFGY T O  WCRK. ( E I I  

Q&Q1=QW6 MODERN LOOK AT R E F U S E  I N C I N E R A T I O N  ( C O M P O S I T I O N  E M I S S I O N ( C O N T R O L 1  1 

P U B L I C  WORKS 9 C ( 9 1  9 P. 1 2 3 - 1 2 5 9  1 8 4 - 1 8 6 7  1 8 8  (SEPTEMBER 1 9 5 9 ) .  PRESENT TRENDS I N  D E S I G N  AND OPERATI@N.  FORMER 65 
V P K  K L E E C K t  L. W e  

PERCENT GARBAGE AND 35 PERCENT R U B B I S H  BY WEIGHT CHANGED TO ONLY 20 PERCENT GARBAGE I N  T O T A L  WEIGHT.  EFFECTS OF CHANGE 
ON I N C I N E R A T O R  CESIGN. STORAGE, I -ANDLING AND CHARGING OF REFUSE, I G N I T I O N  CHAMBERS, ASH H A N D L I N G ,  A h D  IMPROVEMENTS I N  
SAFETY AND O P E R A T I O N  P R A C T I C E .  F A C I L I T I E S  OF CHICAGO, I L L I N O I S ,  P H I L A D E L P H I A ,  P E N N S Y L V A N I A ,  MARYLAND, AND HEMPSTEAD, 
NEW-Y ORK PLANTS ( E 1  1 

QB-03-QQQ17 H E A T  FRCM REFUSE ( HEAT RECOVERY C O S T ( O P E R A T I N G 1  ) 

H E A T I N G  A I R  TREATM EhGR 2 2 ( 1 ) T  P. 1 6 - 1 s  (JANUARY 1 9 5 9 ) .  I N C I N E R A T I O N  P L A N T  A T  BFRNE, S W I T Z E R L A N D  BURNS GARBAGE TO 
P R O V I D E  H E A T  I N  FORM OF STEAM OR HOT WATER FOR SPACE H E A T I N G  OR I N D U S T R I A L  PURPOSES. GARBAGE BUNKER K E P T  
SUB-ATMOSPHERIC PRESSJRE TO PREVENT ESCAPE O F  DUST OR ODORS. UNLOADING AND CHARGING PROCEDURES. EACH FURNPCE C E S I G N E D  
TO PRODUCE 4-9 TONS OF STEAM PER HOUP. 1 5 3  KW GENERATING SET U T I L I Z E S  STEAM FOR SPACE H E A T I N G  AND GENERATES 
E L E C T R I C I T Y  A T  PEAK LOADS I N  WINTER. I N  1 9 5 6 ,  TWO I N C I N E R A T O R  FURNACES D E A L T  W I T H  2 9 , 2 0 0  TONS OF GARBAGE PRODUCING 
3 8 ~ 0 0 G  TONS OF STEAM. 10,700 TONS OF STEAM WERE PRODUCED B Y  O I L - F I R E D  VELOX B O I L E R .  E L E C T R I C  @ C I L E R  WAS NOT USED AT 
A L L .  T O T A L  H E A T  PRODUCED AMCUNTED TO 4 8 T T n @  TONS OR ABOUT 2 9 , 2 0 0  M E T R I C  THERMAL U N I T S .  2 0 T 8 0 0  M E T R I C  THERMAL U N I T S  

SUMMER AND ABOUT 70 PERCENT I N  WINTER, WHEN A LARGE Q U A N T I T Y  OF H E A V Y  DOMESTIC H E A T I N G  R E S I D U E  HAS TO BE D I S P O S E D  OF. 
ON AN AVERAGE, THE Q U A N T I T Y  OF C L I N K E R  TO BE D I S P O S E D  OF I S  5 2  PERCENT O F  T H E  GARBAGE WEIGHT, DUE T O  THE LARGE VOLUME 
OF WPTER T O  BE REMOVED W I T H  THE F L Y  ASH SLUDGE. I N  1 9 5 6 ,  O P E R A T I N G  COSTS AMOUNTED TO S W I S S  FRANCS 6 3 4 1 0 0 0  AND 

GRINDROD, J. 

WERE S U P P L I E D  T O  P A Y I N G  H E A T  CONSUMERS. C L I N K E R  AND F L Y  ASH E F F L U X  MEASURE 2 5 - 3 0  PERCENT O F  GARBAGE WEIGHT I N  

INCOME TO SWISS FRAKCS 5 9 4 ~ 0 0 0 ,  CF WHICH SWISS FRANCS 5 4 5 , 0 0 0  CAME FROM H E A T  SALES. THE P R I C E  CF HEAT I S  COMPOSEC 
OF A F I X E D  R A T E  BASED ON I N S T A L L A T I O N  COST T H A T  THE H E A T  CONSUMER WOULD HAVE HAD TO LAY OUT ON A H E A T I N G  SYSTEM OF H I S  
OWN, P L U S  A V A R I A B L E  R A T E  DEPENDING ON CURRENT P R I C E S  FOR COKE OR O I L .  ( E 1 1  

Q B S k Q Q Q l B  I N C I N E R A T I O N  P L A N T  - P L U S  ( HEAT RECOVERY H E A T I N G ( S P A C E 1  POWER C A L O R I F I C - V A L U E  1 

POWER 111(1), P. 6 2 - 6 4  (JANUARY 1 9 6 7 ) .  LARGEST PLANT I N  WORLD FOR I N C I N E R A T I O N  OF HOUSEHOLD REFUSE AT 
ISSY-LES-MOULINEAUX,  SUBURB OF P A R I S ,  OPER4TES 24 HR/DAY AND I T S  NOMINAL C A P A C I T Y  I S  4 0 0 ~ 0 0 0  TONS/YR. H E A T  CREATED B Y  
I N C I N E R A T I O N  O F  GARBAGE I S  USED TO GENERATE STEAM. A T  9 2 8  P S I  AND 770 F ,  STEAM I S  PASSED THROUGH BACK-PRESSURE T U R B I N E  
( A B 3 U T  2 9 0  P S I )  W H I C h  D P I V E S  9000 KW GENERATOR. WINTER USAGE INCLUDES 285,OOC LB/HR STEAM FOR D I S T R I C T  HEATING.  
CONDENSING T U R B I N E  PRODUCES 1 5 , 0 0 0  KW I N  SUMMER. REFUSE RANGES FRCM 1 6 9 0  T O  4 5 0 0  BTU/LB.  ( E 1 1  

BENDER, R e  J 

Qk211QQcLp I N C I N E R A T O R  USES TRASH AS FUEL TO PRODUCE E L E C T R I C I T Y  I N  ROTTERDAM ( HEAT-RECOVERY POWER CCST(GPERAT1NG) 

REFUSE REMOVAL JOURNAL 10(11) ,  P .  61 7, 3 2  (NOVEMBER 1 9 6 7 ) .  CONSTRUCTION AND O P E R A T I O N  O F  AN I h C I N E R A T O R  TO BURN 
REFUSE I N  ROTTERDAM I S  DESCRIBED.  COMPOSTING WAS CONSIDERED BUT RULED-OUT I N  FPVOR O F  I N C I N E R A T I O N .  BY-PRODUCT POWER, 
C L I N K E R S ,  T I N  CAMS, AND OTHER METAL I T E M S  ARE SOLD TO P A R T I A L L Y  DEFRAY O P E R A T I N G  COSTS. PLANS FOR CONSTRUCTION OF A 
SECOND I N C I N E R A T O R  T O  BE COMPLETED I N  1970 ARE DESCRIBED.  

!l833=QQQ2!! C O M b U S T I B L E  R U B B I S H  CONTENT FAVORS U S I N G  HEAT RECOVERY I HEAT-RECOVERY POWER C O S T ( C A P 1 T A L )  

PEFUSE REMOVAL JOURKAL 1 0 ( 1 1 ) ~  P. 3 2  (NOVEMBER 1 9 6 7 ) .  C A S I M I R  A. ROGUS V O I C E D  THE VIEW T H A T  REFUSE I N C I N E R A T O R S  

CAN(  SALVAGE-VALUE)  C O S T ( C A P 1 T A L )  COMPOSTING C O L L E C T I O N  1 

E M I S S  I C R ( C C N T R C L  1 

SHOULD INCORPORATE E Q U I P M E N T  TO USE THF HEAT FOR THE PRODUCTION O F  E L E C T R I C I T Y  C A L O R I F I C - V A L U E  OF AMERICAN REFUSE 
E S T I M A T E D  TO B E  3 9 5 C O  T O  5 , 0 0 0  B T U l L B .  I N C O R P O R A T I O N  OF STEAM-ELECTRIC G E N E R A T I N G  F A C I L I T I E S  WCULD I h C R E A S E  THE CCST CF 
I N C I N E R A T O R S  B Y  ABOUT 2 5  PERCENT. I N  A REPORT RECENTLY W R I T T E N  U R G I N G  HEAT RECOVERY FOR POWER PRODUCTION,  MR. ROGUS 
I N D I C A T E S  THAT MOST EUROPEAN I N C I N E R A T O R S  B U I L T  S I N C E  WORLD WAR I I INCORPORATE POWER G E N E R A T I N G  F A C I L I T I E S .  

Q&Ql=QQPZ2 GARBAGE CAN BURN C L E A N  W I T H  ENGINEERED I N C I N E P A T I O N  ( D E S I G N  ) 

C O N S U L T I N G  ENGR ( S T ,  JOSEPH, M I C I - I G A N )  1 7 ( 2 ) 1  P. 1 0 6 - 1 1 2  (AUGUST 1 9 6 1 ) .  I T E M S  I N  REFUSE A C C U M U L A T I C N  CAN BE 
EXPRESSED I N  POUNDS OF E Q U I V A L E N T  PURE DRY ASH-FREE C E L L U L O S E I H R  OF I N C I N E R A T O R  O P E R A T I O N  ( P C H ) .  HOUSEHOLD REFUSE PER 

MCGRATH, W e  M. 

C A P I T A  PER DAY, COMMERCIAL ? € F U S E  PER DOLLAR OF AVERAGE GROSS B U S I N E S S  PER DAY, I N D U S T R I A L  REFUSE I N  S P E C I F I C  
QUANTITY/WEEK A S  D E T E R M I  NED BY SURVEY. REFUSE STORAGE AND H A N D L I N G .  I G N I T I O N  AND COMBUSTION. F A C T O R S  A F F E C T I N G  LAYOUT 
AND EQUIPMENT. B E L M O N T t  MASSACHLSETTS, I N C I N E R A T O R  SYSTEM, D E S I G N E D  ON BAS I S  O U T L I N E D .  D I S P O S A L  O F  R E S I D U E .  ( E 1  

QBdP3=MQ23 WASTE H E A T  U T I L I  Z A T I  CN I HEAT RECOVERY C A L O R I F I C - V A L U E  DES I G N  POWER USAGE 

POWER ENGRG 6 3 ( 9 )  P. 96-99 (SEPTEMBER 1 9 5 9 ) .  REVIEW OF S O L I D  WASTE I N C I N E R A T I O N  P R A C T I C E S  I N  AMERICAN C O M M U N I T I E S  

I N S T A L L A T I C N S  AND T H E I R  A U X I L I A R Y  EQUIPWENT D I S C U S S E D  FROM P O I N T  OF VIEW OF D E S I G N  AND A P P L I C P T I C N .  CIAGRAMS AND 

BLANKET J. H. D. 

AS SOURCE OF H E A T  FOR STEAM GENERATION,  USED FOR B U I L D I N G  H E A T I N G  AND PRODUCTION O F  E L E C T R I C  POWER. V A R I O U S  

SKETCHES. ( E 1  1 

9Bd&QQ&5 CONTROLLED COMBUSTION FOR S O L I D  W4STES D I S P O S A L  ( C O M P C S I T I O N  Q U A N T I T Y  D E S I G N  H I S T O R Y  E M I S S I O N ( C O N T R O L 1  
C O S T ( O P E R A T I N G 1  C O S T ( C A P I T A L 1  STATUS 1 
F I F E ,  J. A. 

HEATING,  P I P I N G  AND A I R  COND 4 0 ( 3 1 ,  P .  140-147 (MARCH 1 9 6 8 ) .  D E S C R I P T I O N  OF STATUS OF AMERICAN I N C I N E R A T O R S .  
FURNACE H E A T  BALANCE, A I R  P O L L U T I O N  P O T E N T I A L ,  P A R T I C U L A T E  E M I S S I O N  CONTROL, AND ECONOMICS OF P O L L U T I C N  CONTROL ARE 
DISCUSSED.  COMPAPISOR OF A I R  P O L L U T I C N  CONTROL SYSTEMS FOR M U N I C I P P L  I N C I N E R A T I O N .  ( E 1 1  
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WkQQQa ANOThER LOOK AT EUROPEAN I N C I N E R A T I O N  P R A C T I C E S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY C O M P O S I T I O N  
E M I S S I O N ( C O N T R 0 L )  R E S I D U E  POWER 
D V I R K A ,  M. + ZANFT, A. 6. 

P U B L I C  WORKS 98 (7 )  P. 99-100 ( J U L Y  1967).  DATA I S  PRESENTED ON FOUR EUROPEAN C I T I E S  U S I N G  I N C I N E R A T I O N  THEY ARE 
DUESSELDORF, ROTTERDAM, P A R I S ,  AND VIENNA.  C A P A C I T I E S  OF U N I T S  AND D E S I G N  FEATURES ARE PRESENTED. A L L  OF T H E  
I N C I N E R A T O R S  ARE P R O V I D E D  W I T H  STEAM GENERATION EQUIPMENT.  E L E C T R I C I T Y  I S  PRODUCED OR, I N  THE CASE OF V I E N N A ,  T H E  STEAM 
I S  SOLD. E M I S S I O N  CONTROL I S  DISCUSSED ALONG W I T H  R E S I D U E  HANDLING.  C O M P O S I T I O N  AND HEAT VALUES ARE PRESENTED FOR THE 
FOUR C I T I E S .  

QB-07-QQ428 F U N  C I T Y  STF I K E S  AT P O L L U T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N (  CONTROL) J 
ENGRG NEWS-RECORD, P a  6 8  (NOVEMBER 91 1 9 6 7 ) .  NEW YORK C I T Y  PROPOSES TO B U I L D  THE WORLD'S LPRGEST I N C I N E R A T O R  ( 5 0 0 0  
T O N S / D A Y I  PS PART OF A COMBINED SEWAGE TREATMENT - REFUSE D I S P O S A L  PLANT.  H E A T  WOULD BE RECOVERED AND SOLD T O  
C O N S O L I D A T E D  E D I S O N  FOR T H E I R  D I S T R I C T  H E A T I N G  SYSTEM. A I R  P O L L U T I C N  CONTROLS WILL B E  P R O V I D E D  FOR P A R T I C U L A T E ,  
N I T R O G E N  D I O X I D E  AND S U L F U R  D I O X I D E  CONTROL. 

QadlzQQQzlQ D E M C N S T F A T I C N  I N C I N E R A T O R  TO H A V E  E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C 0 N T R Q L  1 D E S I G N  
SETTEDUCATO, N. M. 

P U B L I C  WORKS 9 9 ( 3 1 ,  P. 99-100 (MARCH 1968) .  T H E  DEMONSTRATION PROJECT U S I N G  AN E L E C T R O S T A T I C  P R E C I P I T A T O R  AT THE 
NEW STAMFORD, C C N N E C T I C U T  I N C I N E R A T O R  I S DESCRIBED.  T H E  I N C I N E R A T O R  I S  DESIGNED TO HANDLE LARGE I T E M S  WHICH BECAUSE OF 
S I Z E  CANNOT B E  HANDLED I N  THE E X I S T I N G  INCINERATOR.  C A P A C I T Y  I S  ABOUT 1 7 5  TONS OF O V E R S I Z E  WASTE PER DAY. 

PB=Ql=QQQ32 POkER I F l  GARBAGE ( PCWER I 
ENGRG NEWS-RECORD, P. 27 (FEBRUARY 6 7  1 9 6 7 ) .  C O N S O L I D A T E D  E D I S O N  COMPANY ASKED T O  STUDY F E A S I B I L I T Y  O F  BURNING 
M U N I C I P A L  GARBAGE FCP POWER PPODUCT ION.  

QB=Q%QQ933 C I T Y  SELECTS I N C I N E R A T I O N  TO MEET ABOUT 6 0  PERCENT REFUSE R I S E  BY 1 9 8 0  ( C O S T ( C A P 1 T A L I  COMPOSTING 
S A N I T A R Y  L A N D F I L L  DES I G N  G R I N D I N G  1 

S O L I D  WASTES MANAGEWENT/RRJ 1 1 ( 7 ) ,  P. 3 4 ,  39 ( J U L Y  1 9 6 8 ) .  D I S T R I C T  OF BARROW-UPON-SOAR I N  L E I C E S T E R S H I R E  ENGLAND 
S E L E C T S  I N C I N E R A T I O N  OVER S A N I T A R Y  L A N D F I L L ,  P U L V E R I Z A T I O N ,  AND COMPOSTING AS D I S P O S A L  METHOD. L A N D F I L L  W I T H  
P U L V E R I Z A T I O N  WOULD S T I L L  R E Q U I R E  LARGE LAND AREAS. W I T H  COMPOSTING THE Y I E L D  AND THE S A L E A B I L I T Y  CF T H E  PRODUCT WAS 
QUESTIONED.  

12kQkQQQ95 I N C I N  ERAT@RS S E R V I C E  METROPOLITAN CHICAGO ( D E S I G N  SALVAGE(  M E T A L )  C O S T ( C A P 1 T A L )  COST (OP E R A T I N G J  

S O L I 0  WASTES MANAGEMENT/RRJ 1 1 ( 5 ) ,  P. 1 2 ,  1 6 ,  2 6 ,  70, 779 7 8  (MAY 1968) .  O P E R A T I O N  O F  THREE CONTRACTOR OWNED 
HEAT(PRGCESS1 H E A T ( S P A C E 1  ) 

I N C I N E R A T O R S  S E R V I N G  T H E  CHICAGO METROPOLITAN AREA I S  DESCRIBED.  A T  ONE PLANT REFUSE I S  NOT C L A S S I F I E D  PRIOR T O  
I N C I N E R A T I O N ,  BUT T I N - C A N S  AND OTHER METAL I T E M S  ARE REMOVED FROM T H E  ASH AND SOLD. PROCESS AND H E A T I N G  STEAM I S  
PRODUCED AND SOLD. P L A S T I C  P A C K A G I N G  AND R E L A T E D  I T E M S  ARE CURRENTLY A D I F F I C U L T  PROBLEM. 

98-03 -QQQa I N C I K E R A T I O N  CAN BE C L E A N  AND E F F I C I E N T  ( H E A T ( S P A C E 1  POWER D E S I G N  1 

POWER 111(11J, P. 8 1 - 8 5  (DECEMBER '19671.  COMPARISON OF EUROPEAN AND A M E R I C A N  EQUIPMENT AND P R A C T I C E  FOR 
ROGUS, C. A. 

I N C I N E R A T I O N  OF DOMESTIC,  CCMMERCIAL AND M U N I C I P A L  WASTES. C H A R A C T E R I S T I C S  OF REFUSE. PERFORMANCE OF NEW 
I N C I N E R A T O R S .  W E I G h I N G  SYSTEMS, HOPPERS, CRANES AND CHUTES. E L E C T R O S T A T I C  P R E C I P I T A T O R S  AND A I R  P O L L U T I O N  CONTROL. 
EXHAUST HEAT RECC!VEFY A N 0  U T I L I Z A T I O N  AS STEAM OR E L E C T R I C  POWER. ( E 1 1  

Q&Q.kQ9Q19 MONTREAL I N C I N E R A T O R  I S  TWOFOLD INNOVATOR ( H E A T ( S P A C E 1  E M I S S I O N ( C O N T R O L 1  E L E C T R O S T A T I C  - P R E C I P I T A T O R  1 

POWER 1 1 2 ( 1 ) ,  P. 6 3 - 6 5  (JAAUARY 1 9 6 8 ) .  M U N I C I P A L I T Y  I S  T O  BE E Q U I P P E D  W I T H  I N S T A L L A T I O N  FOR SIMULTANEOUS 
I N C I N E R A T I O N  O F  D O M E S T I C  REFUSE, GENERATION OF STEAM FOR I N D U S T R I A L  PLANTS, AND FOR C L E A N I N G  F L U E  GASES BY MEANS O F  
E L E C T R O S T A T I C  F R E C I P I T A T I O N .  FOUR U N I T S  WILL HAVE C A P A C I T Y  OF 3 0 0  TONS OF REFUSE PER DAY. EACH U N I T  W I L L  SUPPLY 

H O T T I ,  G. 

ino,ooo LB/HR OF SUPERHEATED STEAM A T  2 2 5  PSI, 5 0 0  F DEPENDING ON HEAT VALUE O F  REFUSE. S T E A M  WILL BE USED B Y  
I N D U S T R I A L  PLANTS A L L  YEAR AROUND, AND FOR C I T Y  H E A T I N G  D U R I N G  LONG MONTREAL WINTER. ( E I I  

QB=QkQQQ&Q THE GREAT TRASH E X P L C S I O N  ( I N C I N E R A T I O N  Q U A N T I T Y  C O L L E C T I O N  P O L L U T I O N  J 
LATbAM,  A. + PINCUS,  W. 

THE WASHINGTON POST (POTOMAC), P. 14 (SEPTEMBER 17, 1 9 6 7 ) .  T H E  S O L I D  WASTE E X P L O S I O N  I N  WASHINGTON, D.C.9 I S  
REVIEWED.  C O L L E C T I O N  P R A C T I C E S  AND D I S P O S A L  BY I N C I N E R A T I O N  ARE DESCRIBED.  

Qfl-03-mQfl S Q U E E Z I N G  HEAT FROM GARBAGE W I T H  MODERN M U N I C I P A L  I N C I N E R A T O R S  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  D E S I G N  

POWER ina(31,  P. 6 8 - 7 0  ( M A R C H  1 9 6 4 ) .  V A R I O U S  T Y P E S  OF STOKER D E S I G N  FOR GAREAGE I N C I N E R A T I O N  ARE FEATURES. D E S I G N  

GARBAGE I S  F I R S T  BURNED ON BARREL GRATES, T H E N  D E L I V E R E D  TO TRAVELING-GRATE STOKER. FEATURES O F  MORE ELABORATE B O I L E R  

BARREL GRATES BUT WILL B E  B U I L T  WITHOUT T R A V E L I N G  GRATES. (GAPBAGE IS A C T U A L L Y  M U N I C I P A L  REFUSE.) ( € 1 )  

m-03-QQQft2 REFUSE I N C I N E R A T I O N  P L A N T  A T  DEEPHAMS WORKS ( HEAT-RECOVERY POWER D E S I G N  R E S I D U E  
E N G I N E E R  2 2 3 ( 5 8 0 5 ) ,  P. 6 4 1 - 6 4 2  ( A P R I L  2 8 ,  1967) .  PLANT,  DESIGNED TO HANDLE UP TO 700 V E H I C L E  LCADS/OAY W I L L  U S E  
CONTINUOUS T O T A L  I N C I N E R A T I O N  FOR GENERATING E L E C T R I C  CURRENT FOR SALE. I T  W I L L  HAVE NORMAL CONTINUOUS THROUGHPUT OF 
1 3 3  TONS O F  CGUDE REFUSE EVERY 2 4  HR AND PEAK OF 1 6 6 7  TONS. DEPENDING ON HEAT VALUE OF REFUSE, E L E C T R I C A L  OUTPUT I S  
EXPECTED TI2 BE BETWEEN 27  AND 40 MW. S P E C I F I C A T I O N  C A L L E D  FOR F I V E  B O I L E R S ,  EACH CAPABLE OF COMPLETELY BURNING 14 TONS 
O F  REFUSE/HR AND PRGDUCING STEAM A T  6 2 5  P S I  AND 8 5 0  F. P L A N T  L A Y O U T  I S  SHOWN I N  DRAWING. ( E 1 1  

Q&d&Qu&& D E S I G N  AND O P E R A T I O N  OF B I G  I N C I N E R A T O R  FURNACES ( C O S T ( C A P I T A L 1  COST(OPERAT1NG) WATER WALL FEAT-RECOVERY 

STOKERS E M I S S I C N ( C O N T R 0 L )  

OF BARREL GRATE T Y P E  NOW O P E R A T I N G  FOR STEAM GENERATION I N  F L I N G E R N ,  NEAR DUESSELDORF, WEST GERMANY, I S  DESCRIBED.  

W I T H  SUPERHEATER AND ECONOMIZER PLANNED AS L A T E S T  A D D I T I O N  TO DUESSELDORF I N C I N E R A T I O N  PLANT.  U N I T  W I L L  BOAST LONGER 

BLANKE, J .  H. D. 
POWER ENGRG 6 3 ( 1 1 ) ,  P. 9 6 - 9 7  (NOVEMBER 1 9 5 9 ) .  COMMUNITY S O L I D  WASTE I N C I N E R A T O R S  ARE SUBJECTED TO SEVERE O P E R A T I N G  
PRACTICE.  WASTE RAFlGING FROM LOW T O  H I G H  C O M B U S T I B I L I T Y  I N  ONE DAY I N T E R M I T T E N T  OPERATION,  ADMITTANCE OF TOO MUCH 
EXCESS A I R ,  AND P E R I O D I C  SHUTDOWN R E S U L T S  I N  H E A T  SHOCK AND S P A L L I N G  OF FURNACE REFRACTORY. RECOMMENCATIONS FOR 
O P E R A T I O N  I N C L U D E  CHPNGES I N  FURNACE DESIGN AND REFRACTORY, U S E  O F  A U X I L I A R Y  BURNING EQUIPMENT,  AND B L E N D I N G  OF REFUSE 
TO A V O I D  F L A S H  BURNING. COMPLETE WATER COOLED ENCLOSURE SEEN AS U L T I M A T E  FURNACE CESIGN. ( E 1 1  

QB931aTp45. STOKERS FOR I N C I N E R A T O R S  - NEW TRENDS TO T R A V E L I N G  GRATES 

POWER ENGRG 64(2), P. 82-83 (FEBRUARY 1 9 6 0 ) .  I N S T A L L A T I O N  C O N S I S T S  E S S E N T I A L L Y  OF D R Y I N G  STOKER I N C L I N E D  2 5  
DEGREES WHICH DROPS REFUSE TWO AAD ONE-HALF FEET T O  H O R I Z O N T A L  BURNING STOKER. EACH STOKER I S  C H A I N  D R I V E N  BY E L E C T R I C  

RFFUSE. C I T Y  OF NEW YORK HAS I N S T A L L E D  F I R S T  LARGE SCALE T R A V E L I N G  GRATE STOKER I N  I N C I N E R A T O R .  R O C K I N G  ARM CONE 

BLANKE,  J. H. D. 

MOTOR. STOKER SPEED I S  CONTROLLED MANUALLY, AND B U R N I N G  STOKER I S  T R A V E L L E D  AT HIGHER SPEED TO O B T A I N  T H I N N E R  LAYER OF 

STOKER, AND R O T A T I N G  APM TUYERE STOKER APE D E S C R I B E D  ( E 1 1  
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Q8-03-000&6 I N C I N E R A T G R  TO U T I L I Z E  WASTE H E A T  FOR STEAM G E N E R A T I O N  ( HEAT-RECOVERY HEAT (PROCESS E M I S S I O N ( C O N T R O L 1  1 

P U B L I C  WORKS 9 4 ( 5 ) 9  P. 100-101 (MAY 15631. F U L L  HOT GAS FLOW U T I L I Z A T I O N  I S  ONE O F  S E V E R A L  I N N O V A T I O N S  OFFERED I N  

CHAMBER AREAS TC M I N I M I Z E  A I R  P O L L U T I C N  FROM FLY ASH. NEW P L A N T  HAS NUMBER O F  AUTOMATIC FEATURES I N C L U D I N G  F U L L  
E L E C T R O N I C  CONTROLS ON T R A V E L I N G  CRANES WHICH L O A D  CHARGING HOPPERS FROM R E C E I V I N G  P I T .  PLANT HAS A C A P A C I T Y  O F  

GEPHARDT, Pa 

D E S I G N  OF CHICAGO'S NEW SOUTHWEST I N C I N E R A T O R  USE OF "WETBOTTOM" THROUGHOUT COMBUSTION, SUBSIDENCE,  SPRAY AND D R Y I N G  

1200 TONS PER DAY, CONTINUOUS FEED. T H E  FOUR FURNACES HAVE STEAM GENERATION C A P A C I T Y  OF 50,000 LBS PER HOUR EACH. ( E 1 1  

Q&Q3=QQQa CHICAGO P L A N S  T h o  I N C I N E R A T O R S  ( G R I N D I N G  Q U A N T I T Y  
S O L I D  WASTES MANAGEMENT/RRJ 10 (2  1 9 P 32  ( F E B R U A 9 Y  1967 ) CHICAGO HAS APPROVED A 1 5  M I L L I O N  D O L L A R  BONO I S S U E  TO 
B U I L D  2 NEW I N C I N E R A T O R  PLANTS. THE C I T Y  I S  ALSO G I V I N G  C O N S I D E R A T I O N  TO S I Z E  R E D U C T I O N  BEFORE BURNING. MORE THAN 3 
M I L L I O N  T@NS O F  REFUSE A R E  PRODUCED PER YEAR I N  CHICAGO OR ABOUT 4 AND ONE-HALF POUNDS PER C A P I T A .  I N  2000 I T  I S  
E S T I M A T E D  THAT 10  M I L L I O N  TONS OR F I V E  AND ONE-HALF POUNDS PER PERSON WILL BE PRODUCED. ( E I )  

QB-f7?-wQ_48 ENERGY FROM REFUSE - I N  P A P T I C U L A R ,  C O N S I D E R A T I O N  OF I T S  U T I L I Z A T I O N  FOR SLUDGE D R Y I N G  (- SLUDGE(SEWAGE) 
HE A T (  PRCCE S S 1  HEAT-RECCVERY FERT I L I  ZER I 
J O A C h I M ,  H. 

E N E P G I E  AUS MUELL UlLTER BESCNDERER BETRACHTUNG DER NUTZUNG ZUR KLAERSCHLAMMTROCKNUNG, A U F B E R E I T U N G S - T E C H h I K  6 ( 5 )  P -  
179-284 ( M A Y  1965) .  ENERGY FROM REFUSE, W I T H  P A R T I C U L A R  CONS I D E R A T I O N  O F  I T S  U T I L I Z A T I O N  FOR SLUDGE DRYING.  
PROCESS HAS BEEN DEVEL@PED TO DRY SLUDGE BY MEANS O F  F L U E  GASES FROM REFUSE I N C I N E R A T I O N  PLANT.  D R I E D  M A T E R I A L  CAN B E  
E I T H E R  BURNT I h  REFUSE I N C I N E R A T O R  OR U S E D  AS F E R T I L I Z E R .  T H I S  PROCESS WAS F I R S T  A P P L I E D  I N  REFUSE I N C I h E R A T O R  AT 
GFUECKSTADT, H @ L S T E I N ,  WEST GERMANY. ( € 1 )  

18-03-QQt.51 REFUSE BURNING PLANT AT V I E N N A  ( O I L - C O N T A I N I N G  HEAT-RECOVERY H E A T ( S P A C E J  I 

D I E  WIENER MUELLVERBRENNUNGSANLAGE, BRENNSTOFF-WAERME-KRAFT 16(  8 )  P. 392-396 (AUGUST 1964)  D E S C R I P T I O N  I S  
PRESENTED OF P L A N T  D E S I G N E D  T O  BURN 600 TONS OF REFUSE/DAY AND WHICH CAN ALSO BURN WASTE O I L  PRODUCTS. THREE STEAM 

YEAR ARE DESCRIBED.  ( E 1 1  

QB-n3-QQQ% E M I S S I O h  PEDUCTICn i  OF SMALL REFUSE I N C I N E R A T O R S  BY U S I N G  CONSTRUCTIONAL AND CONTROL MEASURES ( 

F ISCHER,  F .  

GENERATORS SUPPLY 15 T P H  MAXIMUM OF STEAM FOR D I S T R I C T  H E A T I N G  AND POWER GENERATION. O P E R A T I N G  EXPERIENCES OF F I R S T  

E M I S S I O N ( C O N T R 0 L )  D E S I G N  1 
A L B I N U S ,  G. 

E M I S S I O N S M I N D E R U N G  B E 1  K L E I N E R E N  ABFALLVERBRENNUNGSANLAGEN DURCH K O N S T R U K T I V E  U N D  REGELTECHNISCHE MASSNAHMEN, STAUB 

REACHING SATISFACTORY E M I S S I O N  REDUCTION I S  SHOWN. IMPORTANCE O F  SECONDARY I N C I N E R A T I O N  AND R E L I A B L E  MAINTENANCE OF 
2 5 ( 1 1 ) ,  P. 462-465 (NOVEMBER 1965) .  THE CAUSES OF D E F E C T I V E  REFUSE I N C I N E R A T I O N S  ARE G I V E N  AND P O S S I B I L I T Y  O F  

I N C I V E R A T I O N  P L r i N T S  I S  E M P H A S I Z E D  I N  PARTICULAR.  I N F L U E N C E  OF COMBUSTION TEMPERATURE ON FURNACE D E S I G N  I S  E X P L A I N E D  

WFT SEPARATORS APE REPORTED. I N  GERMAN. ( E 1 1  

Ud9=Q!X% NEk REFUSE D R E S S I N G  P L A N T  A T  ST. GEORGEN ( BLACK FOREST ) ( G R I N D I N G  I N C I N E R A T O R  SLUDGE(SEWAGE1 

FOR TEMPERATURE RANGE CF 8@0 TO 1000 C. DUST REMOVAL I N S T A L L A T I O N S  ARE D I S C U S S E D  AND SUCCESSFUL RESULTS A C H I E V E D  W I T H  

FRANZ,  h. 
F I N E  NEUE MUELLVERWERTUNGSANLAGE I N  ST. GEORGEN ( SCHWARZWALD 1 AUFBEREITUNGS-TECHNIK 5 ( 3  I ,  P 130-134 (MARCH 
1 9 6 4 ) .  A TOWN W I T H  121000 I N H A B I T A N T S ,  REFUSE DRESSING P L A N T  OF BUEHLER SYSTEM WAS SELECTED I N  CONJUNCTION W I T H  

C O N S T I T U E N T S  O F  REFUSE A R E  P U L V E R I Z E D  I N  DOUBLE-ROTOR M I L L  AND SUBSEQUENTLY SCREENED OFF. SCREEN O V E R S I Z E  I S  SENT TO 
REFUSE I N C I N E R A T O R .  F E F U S E  I S  F I R S T  PRECRUSHED I N  HAMMER M I L L  ANC I R O N  PARTS ARE SEPARATED B Y  DRUM MAGNET. HARD 

I N C I N E R A T O R ,  WHEREAS SCF EEN THROUGHS ARE M I X E D  W I T H  R E A D I L Y  ROTTEN SEWAGE SLUDGE I N  DOUBLE-SHAFT MIXER.  H @ R I  ZONTAL 
C H A I N  CCNVEYOR TRANSPORTS CRUDE COMPOST I N T O  OPEN A I R .  ( E I )  

h8=!JLQ€Q69 I N C I N E R A T I O N  SHOULD BE A L L I E D  W I T H  L A N D F I L L  TO PROLONG THE USE OF D I S P O S A L  S I T E S  ( HEAT-RECOVERY 
H E A T (  PRCCE SS 1 SALVAGE(MET AL 1 1 
DEBOER, J. G. 

S O L I D  WASTES MANAGEMENT/RRJ 11(8), P. 16 ,  18,  20, 30 ( A U G U S T  1968)  I N C I N E R A T O R ,  I N C .  I S  AN O R G A N I Z A T I O N  I N  CHICAGO 

CHEMICAL COMPANY. THE I N C I N E R A T O R  I S  OPERATE0 24 HOURS A DAY, 365 DAYS A YEAR. OVER T H E  PAST 10 YEARS AN AVERAGE OF 
156,133 TONS O F  REFUSE H A V E  BEEN BURNED EACH YEAR. T I N  CANS ARE SALVAGED AND SOLD FOR USE I N  T H E  CCPPER INDUSTRY.  ( S E E  

WHICH OPERATES A PRIVATELY-OWNED I N C I N E R A T O R .  HEAT RECOVERY I S  P R A C T I C E D  AND THE STEAM PRODUCED I S  SOLD TO AN ADJACENT 

AC SO ENTR Y 08-03-OCO34) 

W3S!N.b5 GARBAGE P 9 0 C E S S I N G  METHOD3 - ADVANTAGES OF REFUSE I N C I N E R A T I O N  ( COMPOSTING S A N I T A R Y - L A N D F I L L  
HEAT-PECOVEPY 1 
BRAUN, P. 

D I E  T E C H N I K  DER MUELLAUFBEREITUNG,  AUFBEREITUNGS-TECHNIK l ( 4 )  P. 153-163 ( A P R I L  1960)  I T  I S  E S S E N T I A L  T O  O B T A I N  
A H Y G I E N I C A L L Y  S A T 1  SFACTORY AND U T I L I Z A B L E  F I N I S H E D  PRODUCT BY ADEQUATE TREATMENT OF THE HOUSEHOLD REFUSE. GARBAGE AND 
T H E  SLUDGE O F  SEWAGE-TREATMENT PLANTS.  I N C I N E R A T I O N  I S  E S P E C I A L L Y  S U I T A B L E  FOR B I G  TOWNS, W H I L E  T H E  D E C O M P O S I T I O N  
PROCESS I S  THE MOST ECONOMIC S O L U T I O N  O F  THE GARBAGE PROBLEM FOR MEDIUM AND S M A L L  COMMUNITIES.  REFUSE I N C I N E R A T I O N  
I S  THE MOST H Y G I E N I C  METHOD. T H E  H E A T  PRODUCED CAN BE SOLD AND THUS, T H E  O P E R A T I N G  COSTS CAN BE M A I N T A I N E D  ON A RATHER 
LOW LEVEL.  FORTY T O  F I F T Y  PERCENT BY WEIGHT OF THE RAW GARBAGE MUST BE D I S P O S E D  OF I N  FORM O F  ASHES AND SLAG.  AS A 
R U L E ,  I T  I S  P O S S I B L E  T O  BURN T H E  SEWAGE SLUDGE TOO, BUT THE P R E C E D I N G  D R Y I N G  OF THE SLUDGE WI-LL C O N S I D E R A B L Y  I N C R E A S E  
THE COSTS. MODERN D E C O M P O S I T I O N  PROCESSES Y I E L D  A H Y G I E N I C A L L Y  S A T I S F A C T O R Y  PRODUCT WHICH MAY BE USED FOR 
P E L I O R A T I N G  T H E  S O I L .  TWO D I F F E R E N T  PROCESSES ARE F E A S I B L E  - NATURAL D E C O M P O S I T I O N  OF T H E  M E C H A N I C A L L Y  D I S I N T E G R A T E D  
OR NOT D I  S I N T E G P A T E C  GARBAGE I N  T H E  OPEN-AIR AND ACCELE9ATED D E C O M P O S I T I O N  I N  CLOSED F E R M E N T A T I O N  C E L L S .  ( A U T H )  

!X-O+!J!lQIl REFUSE C I S P O S A L  WORKS A T  GLASGOW ( I N C I N E R A T I O N  S A L V A G E ( M E T A L S 1  R E S I C U E  1 
THE E N G I N E E R  2 0 6 ( 5 3 6 8 ) ,  P. 935-936 (DECEMBER 127 1 9 5 8 ) .  A NEW REFUSE D I S P O S A L  WORKS H A S  B E E N  OPENED AT GLASGOW AT 
A COST OF ABOUT 1,668,0(3'0 POUNDS. THE REFUSE PLANT INCORPORATES 4 I N C I N E R A T O R S  EACH W I T H  A C A P A C I T Y  OF 100 TONS PER 
EIGHT-HOUR S H I F T .  THERE I S  ALSO A SEPARATE P L A N T  W I T H  A 3 TON PER HOUR C A P A C I T Y  k H I C H  CYUSHES,  SCREENS, AND GRADES T H E  
C L I N K E R S  WHICH AFE PPODUCED. THREE P L A N T S  ARE NORMALLY I N  O P E R A T I O N  W I T H  ONE AS A STAND BY. 

Q & d k Q Q B . I I  HAMILTON,  CANADA CONSIDERS RECOMMENDATIONS OF STUDY TO REVAMP S A N I T A T I O N  SYSTEM ( S A N I T A R Y - L A N D F I L L  
C O S T ( G P E R A T 1  NG) I N C I N E R A T I O N  1 

S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 7 ) ,  P. 24 ( J U L Y  1 9 6 8 ) .  D I S P O S A L  TECHNIQUES AT HAMILTON,  CANADA HAVE BEEN REVIEWED.  
CONSTRUCTICN C F  I N C I N E R A T O R S  TO REDUCE L A N D F I L L  REQUIREMENTS WERE RECOMMENDED. COSTS OF L A N D F I L L  O P E R A T I O N  ARE 
PRESENTED. 

Q8-03-0@Q4$ L E S S  THAN 3, COO DOLLARS PER TON ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I 0 N )  Q U A N T I T Y  1 

T H E  AMERICAN C I T Y  8 @ ( 1 0 ) ,  P. 99 (OCTOBER l Q 6 5 ) .  B Y  U S I N G  A SIb 'PLE DESIGN,  A 250 TON PER DAY I N C I N E R A T O R  COULD BE 
B U I L T  I N  EWING TOWNSHIP, NEW JERSEY, FOR L E S S  THAN 3,000 D O L L A R S  PER TON OF CAPACITY.  A LOW A I R  V E L O C I T Y  I N  T H E  
COMBUSTION CHAMBER ALLOWS A L A Z Y  FLAME, WHICH ACCORDING T O  T H E  A R T I C L E  WOULD M I N I M I Z E  A I R  P O L L U T I O N .  O P E R A T I N G  COSTS 
HAVE BEEN ABOUT 2.5C D O L L A R S  PER TON. THE I N C I N E R A T O R  I S  OPERATED ONLY ON ONE S H I F T  PER DAY. A D D I T I O N A L  S H I F T S  AND 
PERHAPS EVEN A N  EXTRA FURNACE W I L L  BE ADDED AS T H E  POPULATION I N C R E A S E S  FROM I T S  PRESENT 32,000 TO PN U L T I M A T E  OF 

GRUENWALD, A. .+ REYNCLDSt  J. A. 

55,090 AND AFTER I N C U S T P Y  MOVES I N .  APPARENT PER C A P I T A  REFUSE PRODUCTION I S  5.2 T O  6.1 POUNDS PER DAY. ( U C )  
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Q8-03-QQlQl 'I S M I L E  - YOUR I N C I N E R A T O R  I S  ON T V  " ( INCINERATOR-CONTROL C O S T ( C A P 1 T A L )  1 

T H E  AMERICAN C I T Y  81 (4 ) ,  P. 110-112 ( A P R I L  1 9 6 6 ) .  OYSTER B A Y T  NEW-YORKT NEW PLANT USES C L O S E D - C I R C U I T  T E L E V I S I O N  

M O N I T O R I N G  CONSOLE WITH TWO SCREENS, CONTROL POWER U N I T S  AN0 MULTICONDUCTOR CONTROL CABLES.  TWO CAMERAS COVER F I N A L  
GRATE SECTION,  PART OF P R E C E D I N G  GRATE SECTION,  AND LARGE EXPANSE OF WALLS ON EACH S I D E .  INDEPENDENT COMPRESSED A I R  

C E R N I G L I A ,  V. J. + F R I E D L A N D ,  A. 

U N I T S  TO MONITOR O P E R A T I O N  FRCM REFUSE-STORAGE B I N  THROUGH TWO FURNACES. SYSTEM C O N S I S T S  OF FOUR L I G H T  WEIGHT CAMERAS, 

SYSTFM FOR C O O L I N G  OF CAMERAS. ALARM SYSTEM AND OPERATIONAL FEATURES O F  PLANT.  C A P A C I T Y  I S  1000 TONS/DAY. SERVES 
35C,000 PEOPLE. COST I S  J U S T  UNDER $5000/TON.  ( E I )  

Q&=23=QQB B I G  I K C I N E R A T O R  NEARS COMPLETION 
T H E  AMERICAN C I T Y  8 0 ( 4 ) ,  P. 2 1  ( A P R I L  1 9 6 5 ) .  THE MONTGOMERY COUNTY I N C I N E R A T O R  I N  R O C K V I L L E ,  MARYLAND, WILL 
C O N T A I N  THREE FURNACES, EACH W I T H  A C A P A C I T Y  O F  3 5 0  TONS PER 2 4  HOURS. THE FURNACES ARE AMONG THE LARGEST I N  T H E  
COUNTRY AND W I L L  FEATURE THE LARGEST TRAVELING-GRATE STOKERS EVER I N S T A L L E D  I N  A M U N I C I P A L  PLANT. 

C!k!XkSQlQ6 SWISS E N G I N E E R S  E X P L A I N  I N C I N E R A T O R  INCOME ( WATER-WALL HEAT (PROCESS 1 POWER HEAT-RECOVERY 

T H E  AMERICAN C I T Y  8 1 ( 6 ) ,  P. 24 ( J U N E  1 9 6 6 ) .  ALMOST A L L  EUROPEAN I N C I N E R A T O R S  EMPLOY WATER-WALLS AND B O I L E R S  FOR 

E L E C T R O S T A T I C  P R E C I P I T A T O R S  FOR FLY-ASH CONT90L.  

C k Q k Q Q J J 3  NEW I N C I N E R A T O R  TO FEATURE E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P 1 T A L )  1 

E M I S S I G N ( C 0 N T R C L )  1 

STEAM PRODUCTICN. STEAM I S  S O L D  T O  NEARBY I N D U S T R I E S  OR CONVERTED I N T O  E L E C T R I C I T Y .  MOST EUROPE I N C I N E R A T O R S  HAVE 

THE A M E R I C A N  C I l Y  B l ( 1 2 ) ~  P. 36 (DECEMBEQ 1 9 6 6 ) .  A NEW I N C I N E R A T O R  I S  B E I N G  B U I L T  FOR I N D I A N A P O L I S ,  I N D I A N A  A T  A 
COST O F  ABOUT 5 , 5 0 0  D O L L A R S  PER TON OF C A P A C I T Y .  THE SATED C A P A C I T Y  WILL B E  1000 TONS, AND T H E  U N I T  W I L L  FEATURE AN 
E L E C T R O S T A T I C  P R E C I P I T A T O R  FOR F L Y  ASH CONTROL. 

u=Q3=QQ114 AN I N C I N E R A T O R  CAN B E  A T T R A C T I V E  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P 1 T A L )  1 

THE A M E R I C A N  C I T Y  7 8 ( 3 )  9 P. 9 6 - 9 8  (MARCH 1 9 6 3 )  A D E S C R I P T I O N  O F  A NEW I N C I N E R A T O R  CONSTRUCTED FOR hAUlrATOSA, 
W I S C O N S I N .  COST WAS 8 8 1 ~ 5 0 0  DOLLARS AND I N C I N E R A T O R  I S  RATED AT 1 6 5  TONS/DAY (5400 DOLLARS PER T O N ) .  

m-03-QQuQ B U I L T  T C  F I T  T E E  S I T E  ( I N C I N E R A T I O N  C O S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R 0 L )  1 

KUCKUCK, F a  D. 

GEWECKE, G. 
T H E  AMERICAN C I T Y  7 8 ( 6 ) ,  P a  1 2 0 - 1 2 1  ( J U N E  1 9 6 3 ) .  D E S C R I P T I O N  OF I N C I N E R A T O R  FCR T H E  TOWN OF I S L I P ,  LONG I S L A N D ,  
N.Y. P L A N T  C A P A C I T Y  I S  3 0 0  TONS ( 2  FUYNACES)  AND THE COST WAS l r 2 0 0 , O O O  DOLLARS (4000 D O L L A R S  PER TON). 

Q k Q k Q Q 1 2  HOW TO S E L E C T  I N C I N E R A T O R  BUCKET 

THE A M E R I C A N  C I T Y  7 S ( P ) ,  P. 8 0 - 8 2  (AUGUST 1 9 6 4 ) .  SURVEY OF DEVELOPMENTS I N  BUCKET AND GRAPPLE D E S I G N  I N C L U D E S  
CONSTRUCTION O F  BUCKETT CORNER BARS, BUCKET HEAD AND SCOOPS USED I N  I N C I N E R A T O R  SERVICE.  BUCKET S I Z E  AND WEIGHT. 
M A T E R I A L  SPEC1 F I C A T I O N S .  ( E I )  

@ = Q k M I 3 I  HAULERS INCORPORATE TO CONSTRUCT T E P E E  BURNER ( I N C I N E R A T O R  1 
REFUSE REM13VAL JOURhAL 4 ( 9 1  P. 14, 2 4 7  2 8  (SEPTEMBER 1 9 6 1 ) .  A GROUP OF MINNEAPOLIS REFUSE COLLECTORS COOPERATE TO 
CONSTRUCT P R I V A T E L Y  OWNED I N C I N E R A T O R .  

a-03-OQl.18 WASTE HEAT U T I L I Z A T I C N  FROM I N C I N E R A T O R  P L A N T  ( HEAT-RECOVERY H E A T ( S P A C E I  H E A T ( P R 0 C E S S )  ) 

REFUSE REMCVAL JOURNAL 4 (10 ) ,  P. 8, 2 2  (OCTOBER 1 9 6 1 ) .  P L A N S  FOR THE A T L A N T A  I N C I N E R A T O R  T C  RECCVER WASTE HEAT AS 
STEAM ARE DESCRIBED.  ONE PCUND CF STEAM AT 1 7 5  P S I G  CAN BE O B T A I N E D  FOR EACH POUND OF GARBAGE BURNED. P O T E N T I A L  

CHESAREK, R. F. 

GRAYDON, S. W. 

A P P L I C A T I O N S  I N C L U D E  POWER PRODUCTION, T U R B I N E  D R I V E N  PUMPS I N  THE WATER WORKS, AND PROCESS AND H E A T I N G  STEAM FOR THE 
SEWAGE P L A N T  AAD OThER NEARBY USERS. 

Q&2.1=QQ.,l2$ I N C I N E R A T I O N  D I S P O S A L  OF M U N I C I P A L  REFUSE ( I N C I N E R A T O P  E M I S S I O N ( C O N T R 0 L I  HEAT-RECOVERY SALVAGE(METAL1 I 

REFUSE REMCVAL JOURNAL 4 ( 2 1 ,  P. 101 1 2 1  28 (FEBRUARY 1961). CURRENT P R A C T I C E  AND RECENT CHANGES I N  REFUSE AND 
A S S 3 C I A T E D  D I S P O S A L  METHODS ARE SUMMARIZED. BECAUSE OF THE PROGRESSIVE DECREASE I N  GARBAGE AND ASH CONTENT, THE 
C A L O R I F I C - V P L U E  HAS I N C P E A S E D  T O  ABOUT 6 0 0 0  B T U / L B .  THE ADVANTAGES OF I N C I N E R A T I O N  OVER OTHER D I S P O S A L  METHODS ARE 
DISCUSSED.  

& 3 - 0 3 - ~ 1 3 3  RAM-FED I N C I N E R A T O R  ( COMPOSTING C O S T ( C A P 1 T A L )  C O S T ( D I S P 0 S A L )  E M I S S I C N ( C O N T R 0 L  I 1 
THE 4 M E R I C A N  C I T Y  7 6 ( 1 2 ) ,  Pa 69-72 (DECEMBER 1 9 6 4 ) .  FEATURES OF NEW I N C I N E R A T O R  B U I L T  AT CLEARWATER, F L O R I D A ,  
I N C L U D E  RAM FEEDER THAT P L A C E S  REFUSE I N  FURNACE UNDER CONTROLLED C O N D I T I O N S  WITHOUT M A K I N G  MAJOR D I S R U P T I O N S  TO 
F I R E B E D  ANC BUPNING, C H A R G I N G  HOOPERS, UNUSUAL C O M B I N A T I O N  OF PRIMARY AND SECONDARY S E C T I O N S  O F  COMBUSTIGN CHAMBER, 
QUENCH TANK AND DRAG CONVEYOR, U S E  OF E F F L U E N T  FROM ADJACENT SEWAGE TREATMENT P L A N T  AS PROCESS WATER FOR E N T I R E  

LEAKE,  J. W .  

OPERATION,  AND RETURN OF A L L  WASTE WATER TO SEWAGE TREATMENT P L A N T  BEFORE I T S  DISCHARGE I N T O  BAY. P L A N T  C A P A C I T Y  I S  
300 TONS PER GAY ( 2  FURNACES)  AND WAS CONSTRUCTED A T  A COST OF 7 7 3 , 6 6 0  DOLLARS. CCMPOSTING WAS CONSIDERED BUT 
E L I M I N A T E D  BECAUSE OF S O I L  PLUGGING BY P L A S T I C  FRAGMENTS I N  T H E  COMPOST. ( E 1 1  

98-q3-@Ql.52 LONDCN TC GENERATE POWER FROM REFUSE ( POWER HEAT-RECCVERY I N C I N E R A T C R  COST ( C A P I T A L  1 1 
THE A V E R I C A N  C I T Y  6 2 ( 5 ) 7  P. 5 2  (MAY 1 9 6 7 ) .  T H E  GREATEP. LONDON C O U N C I L  RECENTLY ORDERED CONSTRUCTION OF THE F I R S T  

19707 WILL HAVE A C A P A C I T Y  OF 1 , 3 3 3  TONS OF REFUSE PER DAY. FOUR DIRECT-COUPLED TURBINE-GEhERATORS EACH H A V I N G  A 
C A P 4 C I T Y  OF 1 2 , 5 0 0  KW W I L L  SERVE AS THE BASELOAD GENERATING PLANT OPERATING THROUGHOUT T H E  WEEK. T H E  DEEPHAMS 

MAJOR P L A N T  I N  THE U N I T E D  KINGDOM TO GENERATE POWER FROM REFUSE I N C I N E R A T I O N .  T H E  PLANT,  SCHEDULED FOR COMPLETION I N  

REFUSE D I S P O S A L  P L A h T ,  T O  BE B U I L T  I N  YORTH LONDON, WILL COST AN E S T I M A T E D  N I N E  M I L L I O N  POUNDS. 

48=1)3=QQlbft THE WOPLDWIDE RUSH T C  I N C I N E R A T I O N  ( HEAT-RECOVERY SLUDGE( SEWAGE) H E A T ( S T E A M )  POWER S A L V A G E ( M E T A L S 1  
R E S I D U E  1 
S E B A S T I A N ,  F. 

THE AMERICAN C I T Y  8 2 ( L O ) t  P. 40 (DECEMBER 1 9 6 7 ) .  T H E  AUTHOR C L A I M S  THAT C L E A N  I N C I N E R A T I O N  I S  THE ANSWER TO THE 
WORLD'S SEWAGE9 SLUDGE, AND S O L I D  WASTE D I S P O S A L  PROBLEMS. HE G I V E S  EXAMPLES OF MODERN I N C I N E R A T O R S  1. P A R I S  - T H E  
P A R I S  P L A N T  H A S  A C A P A C I T Y  OF 1400 TONS OF REFUSE PER DAY. T E L E V I S I O N  CAMERAS MONITOR A L L  IMPORTANT P L A N T  OPERATIONS.  

AND I N D U S T R I A L  FEFUSE PER CAY. I T  USES FXCESS HEAT TO GENERATE STEAM TO PRODUCE E L E C T R I C I T Y .  I T  I S  EQUIPPED W I T H  
E L E C T R O S T A T I C  P R E C I P I T A T O R S  ARE USED. 2 .  DUESSELDORF - T H I S  P L A N T  HAS A C A P A C I T Y  FOR H A N D L I N G  960 TONS OF M U N I C I P A L  

E L E C T R O S T A T I C  P R E C I P I T A T O R S .  I T S  STACK GASES READ LESS T H A N  RINGLEMAN NC). 1 - NEVER MORE THAN NO. 2. M E T A L L I C  SCRAP 
I S  M A G N E T I C A L L Y  SEPPRATED FROM BURNED R E S I D U E S ,  AND I S  B A L E D  FOR S A L E  AT 1 2 . 5 0  DOLLARS TO 2 5  DOLLARS PER TON. T H E  
BALANCE OF R E S I D U E  I S  SCREENED AND SOLD FOR F I L L  A T  10 TO 20 CENTS PER TON. THE C I T Y  R E C E I V E S  3.45 DOLLARS PER TCN OR 
70'3,Or)O D D L L A R S  PER YEAR. ' 3 .  LEVERKUSEN - HERE, REFUSE I S  BURNED I N  A ROTARY K I L N .  STEAM I S  PRODUCED AND IS 
TRANSPORTED 2 M I L E S  FOR USE. 4. LONDON - A 1 6 0 0 - T O N  PER DAY P L A N T  I S  B E I N G  B U I L T .  I T  W I L L  GENERATE STEAM WORTH 
1,40(',"00 DOLLARS PEP YEAR. R E C L A I M E D  R E S I D U E  PER YEAR WILL B E  WORTH 2 8 0 , 0 0 0  DOLLARS. 5. OSAKA, J A P A N  - TWO NEW PLANTS 
ARE B E I V G  B U I L T  B Y  T H I S  C I T Y .  BOTH W I L L  PRODUCE STEAM. TOKYO HAS A 10'I-TON PER CAY SLUDGE I N C I N E R A T O R .  6.  KYOTO, 
JAPAN - SEWAGE I h C I h E F A T O R S  ARE BURYING SLUDGE NEXT DOOR TO FARMERS WHO CAN'T BE BOTHERED W I T H  U S I N G  SLUDGE. THEY USE 
C H E M I C A L  F E R T I L I Z E R S  I N S T E A D .  ( U C )  
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pS*mx POWER FROM REFUSE ( HEAT-RECOVERY I N C I N E R A T I O N  C A L O R I F I C - V A L U E  ECONOMICS I 

T H E  AMERICAN C I T Y  8 3 ( 9 ) 9  P. 120-122, 124 (SEPTEMBER 1968) .  A D I S C U S S I O N  O F  T H E  ECONOMICS OF POWER PRODUCTION FROM 
I N C I N E R A T O R S .  BECAUSE C F  T H E  CHANGING C O M P O S I T I O N  O F  REFUSE I T  H A S  BECOME MORE A T T R A C T I V E  AS A FUEL.  C A L C U L A T I O N S  ARE 
PRESENTED TO I L L U S T F A T E  WHAT A L T E R N A T I V E  F U E L  COSTS OR POWER COSTS NEED TO BE TO MAKE HEAT RECOVERY ECONCMICAL. 

Q&33-@07Q5 T H E  GAREAGE I N C I N E R A T I O N  P L A N T  A T  SAINT-OUEN 

L ' U S I N E  D ' I N C I N E R A T I O N  D E  SAINT-OUEN8 TECH WETENSCH T I J D S C H R  3 2 ( 3 )  T P. 1 0 1 - 1 1 2  (MARCH 1 9 6 3 )  MOST O F  THE HOUSE 
REFUSE O F  GREATER P P F I S  I S  B E I N G  D I S P C S E D  OF BY BURNING I N  FOUR P L A N T S  O F  WHICH THE SAINT-OUEN ONE I S  THE MOST 
IMPORTANT.  T H I S  I N S T A L L A T I O N  I S  E Q U I P P E D  W I T H  FOUR VOLUND FURNACES WHICH ARE I N  CONTINUOUS O P E R A T I O N  A L L  THE YEAR 

ENGDAHL, Re Be + HUMPELL, J. D. 

B A L L I S ,  M. F .  

ROUND. T H I S  A R T I C L E  CONVEYS I N F O R M A T I O N  ON THESE FURNACES, THE O P E R A T I O N  OF THE P L A N T  AND SOME OF THE RESULTS 
O B T A I N E D .  ( I N  FRENCH). ( A U T H )  

u=QkQQal SAN F R A N C I S C O ' S  S O L I D  WASTES C R I S I S  ( I N C I N E R A T I O N  COMPOSTING SEWERS C O S T ( C A P I T A L 1  POWER 1 

C I V I L  ENGRG ( N E k - Y O R K )  3 7 (  1 0 )  P. 5 3 - 5 5  (OCTOBER 1 9 6 7 ) .  REPORT OF THREE ENGINEERS SENT TO EUROPE B Y  SAN F R A N C I S C O  
S E B A S T I A N ,  F. P. 

CHAMBER OF COMMERCE SHOWS THAT EUROPEAN INCINERATORS,  W I T H  T H E I R  E L E C T R O S T A T I C  P R E C I P I T A T O R S  FOR C L E A N I N G  STACK GASES, 
ARE M E E T I N G  AND SURPASSING SAN F R A N C I S C O  C L E A N  A I R  CODE. NEW PLANTS,  E N T I R E L Y  ENCLOSED, ARE ALSO SPOTLESSLY C L E A N  AND 
ODOR-FREE. P F E C I P I T A T O R S  ARE E X P E N S I V E ,  BUT T H I S  COST I S  LESSENED I N  EUROPE BY COOLING STACK GASES, THUS H A L V I N G  GAS 
VOLUME, SMALLER GAS VOLUME MEANS SMALLER AND CHEAPER P R E C I P I T A T O R .  GASES ARE COOLED I N  WHAT I S  E S S E N T I A L L Y  
WATER-WALLED B O I L E R .  H E A T  DRAWN OFF BY WATER I S  REUSED AS STEAM, OR STEAM I S  USED I N  GENERATING E L E C T R I C I T Y .  REVENUES 
FROM S A L E  OF STEAM OR E L E C T R I C I T Y  A N 0  R E S I D U E S  REDUCE COST OF S O L I D  WASTE D I S P O S A L .  ( E 1 1  

Q&Q3=QQ293 THE NEW GARBAGE I N C I A E R A T I O N  P L A N T  OF ROTTERDAM 

DE NIEUWE VUILVEPBRANDINGSINRICHTING VAN ROTTERDAM TECH. WETENSCH T I J D S C H R  3 2 ( 3 )  7 Pa 5 3 - 5 7  (MAPCH 1 9 6 3 ) .  S I N C E  A 
FEW YEARS THE GARBAGE I N C I N E R A T I O N  P L A N T  OF ROTTERDAM HAS BECOME INADEQUATE BECAUSE OF THE CONSTANT E X T E N S I O N  OF THE 
TOWN AND T H E  EVER I N C R E A S I N G  AMOUNT OF GARBAGE TO B E  D I S P O S E D  OF.  THE WHCLE PROBLEM CF HOUSE REFUSE D I S P O S A L  WAS 
THEREFORE RECONSIDERED AND I T  WAS D E C I D E D  TO B U I L D  A NEW I N C I N E R A T I O N  PLANT.  WORK WAS STARTED THEREON A T  THE END OF 
1 9 6 0  AND WILL B E  F I N I S H E D  I N  1964. A REVIEW OF THE PROJECT AND A D E S C R I P T I O N  OF T H E  NEW PLANT ARE G I V E N  I N  T H I S  

DUKShOORN, R 

A R T I C L E .  ( A U T H )  

Q&Q3=QQ3= HOW GREASE I S  BURNED I N  CANTCN, O H I O  ( I N C I N E R A T O R  GREASE(SEWAGE1 SLUDGE(SEWAGE1 1 
W A L K E N S t A k ,  G. 

WATER AND WASTES ENGPG 3 ( 9 ) 1  P. 7 1 - 7 3  (SEPTEMBER 1 9 6 6 1 .  I N C I N E P A T I N G  FURNACE I S  C Y L I N D E R  OF 5 - F T  I C  AND E Q U I V A L E N T  
H E I G H T ,  L I N E D  W I T H  4 - 1 / 2 - I N  OF 2 8 0 0  F F I R E B R I C K  PLUS 2 - I N  OF ROCKWOOL. I T S  C O N I C A L  ROOF C O N T A I N S  CENTRAL F L U E  O P E N I N G  
AND 1 2  SURROUNCING A I R  NOZZLES,  P R E V I O U S L Y  I' F L U I D I Z E D  1' GREASE TO BE I N C I N E R A T E D ,  C O N T A I N S  WATER, ASH, AND F I B R O U S  
TRASH, C A L O R I F I C - V A L U E  PANGES FROM 8000 TO 1OtOOO B T U / L B .  WATER CONTENT I S  GENERALLY 3 0 - 4 5  PERCENT BY WEIGHT, WATER 
BURSTS I N T O  STEAM AND A S S I S T S  I N  I N C I N E R A T I O N  BY P H Y S I C A L  D I S I N T E G R A T I O N  AN0 BY D I S S O C I A T I O N  ANC C H E M I C A L  REACTION,  
2 - I N  PUMP THAT S U P P L I E S  HOMOGENIZED F E E D  TO FURNACE I S  OF P O S I T I V E - D I S P L A C E M E N T  R O T A T I  NG-WORM TYPE.  THREE TAKEOFFS ARE 
BETWEEN I T  AND GREASE B U P N I K G  I N C I N E R A T O R .  ( E 1 1  

Q 8 - 0 3 - Q Q 3 ~  T H E  REFUSE PROBLEM O F  SWISS RESORT TOhNS ( I N C I N E R A T I C N  ) 
VOGEL, H. E. 

I N T E R N A T I O N A L  RESEARCH GROUP ON REFUSE D I S P O S A L ,  E N G L I S H  TRANS BY U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE 
I R G R  I N F O R M A T I C h  B U L L  16, (DECEMBER 1 9 6 6 ) .  THE REFUSE PROBLEM I N  T O U R I S T  CENTERS IS VERY URGENT. T h E  PROBLEM I S  
C O M P L I C A T E D  SINGE P S M A L L  LCCAL F O P U L A T I O N  HAS T O  CARRY T H E  COSTS O F  REFUSE TREATMENT FOR MANY TOURISTS.  A F E d  C I T I E S  
HPVF I N C I N E R A T T C N  PLANTS,  I N  OTHER C O M M U N I T I E S  THE REFUSE I S  S I M P L Y  DUMPED. THE L A T T E R  CANNOT BE TOLERATED ANY MORE. 
( U C )  

Q 8 4 3 ~ Q Q 3 9 . b  THE TOWN O F  DART-.N, CONNECTICUT,  ENLARGES I T S  I N C I N E R A T O R  
REFUSE REMGVAL JOURNAL 5 ( 3 1 ,  P. 2 8  (MARCH 1 9 6 2 ) .  THE TOWN OF D A R I E N ,  CONNECTICUT,  RECENTLY AWARDED CONTRACTS FOR 
THE P E N O V A T I O N  AND M O C E P N I Z A T I O N  OF THE E X I S T I N G  M U N I C I P A L  I N C I N E R A T I O N  PLANT.  THE ENLARGEMENT AND IMPROVEMENT OF THE 
I N C I N E R A T O R ,  O R I G I N A L L Y  CONSTRUCTED I N  1941, W I L L  RESULT I N  A RATED C A P A C I T Y  OF 1 3 0  TONS PER 2 4  HOURS CF OPERATION.  
THE CONTRACT FCR T H E  P E H A B I L I T A T I O N  OF THE TWO E X I S T I N G  I N C I N E R A T O R S  AND I N S T A L L A T I O N  OF A NEW U N I T  WAS AWARDED TO 
MORSE-BOULGES, I N C .  OF NEW YORK C I T Y ,  A D I V I S I O N  OF HAGAN I N D U S T R I E S ,  CORONA 6 8 ,  NEW YORK. T H E  CONTRACT W I L L  I N C L U D E  
MECHANICALLY-OPERATED ASH CONVEYING EQUIPMENT AND A MONORAIL TYPE OF CRANE. COST OF T H E  E N T I R E  PRCJECT W I L L  BE 
$3CO,OOO. A BOND I S S U E  WAS APPROVED AND P U B L I C  B I D D I N G  FOLLOWED. THE M O D E R N I Z A T I O N  PROJECT,  EXPECTED TO BE COMPLETED 
D U P I N G  1 9 6 2 ,  W I L L  G I V E  D A R I E N  ONE OF THE MOST MODERN I N C I N E R A T I O N  F A C I L I T I E S  I N  T H E  EAST. 

!3&5?.3~2Q328 A MCDERN I N C I N E R A T O R  FOR $ 2 1 2 8 0  A TON ( I N C I N E R A T I O N  COST(ODERAT1NG) C O S T ( C A P 1 T A L )  1 
SCHNE'IDER, C. 

T H E  AMERICAN C I T Y  7 7 ( 9 ) ,  P.  104 (SEPTEMBER 1 9 6 2 ) .  D E S C R I B E S  THE D E S I G N  AND P H Y S I C A L  FEATURES OF T H E  NEW SEVENTH 
STREET I N C I N E R A T O R  I h  NEW ORLEANS, LA. THE C I T Y  HAD ONLY $1 M I L L I O N  W I T H  N H I C H  TO CONSTRUCT T H E  I N C I N E R A T O R ,  AND 
ECONOMIES HAD TO BE R E A L I Z E D  I N  THE B U I L D I N G  P O R T I O N  OF THE PLANT.  A B I D  OF $ 7 7 5 , 6 2 9  WAS ACCEPTED FOR T t E  PROJECT,  AND 
AFTEQ T H E  PURCI-ASE OF T h E  EXTRA NEEDED I T E M S  THE TOTAL COST CAME TO $ 9 1 2 , 0 5 8  OR APPROXIMATELY $ 2 , 2 8 0  PER TON. 
O P E R A T I O N  OF THE N E k  P L P N T  H A S  BOTH BEEN SATISFACTORY AND ECONOMICAL. A T A B L E  G I V E S  PERFORMANCE AND COST DATA. ( P H S I  
C O M P L I C A T E D  S I N C E  A S M A L L  LCCAL P O P U L A T I O N  HAS T O  CARRY T H E  COSTS O F  REFUSE TREATMENT FOR MANY TOURISTS.  A FEW C I T I E S  
HAVE I N C I N E R A T I O N  PLANTS,  I N  OTHER C O M M U N I T I E S  THE REFUSE I S  S I M P L Y  DUMPED. THE L A T T E R  CANNOT BE TOLERATED ANY MORE. 
( U C )  

P8=nlz!X399 THERE'S NO U G L I N E S S  HERE ( I N C I N E R A T I O N  
R A I S C H t  W. 

T H F  AMERICAN C I T Y  7 7 ( 1 0 ) ,  P .  1 5 5  (OCTOBER 1 9 6 2 ) .  D E S C R I B E S  THE NEW 2 0 0 - T O N  I N C I N E R A T O R  I N  EASTCHESTER, N. Y. 
D E S I G N E P S  TOOK S P E C I A L  CARE I N  B L E N D I N G  THE I N C I V E R A T O R  I N  W I T H  T H E  R E S I D E N T I A L  SURROUNDING. A E S T H E T I C  C O N S I D E R A T I O N S  
I N C L U D E  CAREFUL L A N D S C A P I N G ,  REFUSE DISCHARGE W I T H I N  THE B U I L D I N G ,  A M I S T  C U R T A I N  AND VACUUM SYSTEM TO CONTROL OUST, 
AND A F L Y - A S H  REMOVAL SYSTEM. T H E  I N C I N E R A T O R  C O N T A I N S  TWO FURNAC€S, EACH OF WHICH H A S  A NEW H Y D R A U L I C A L L Y  OPERATED 
ROCKER-TYPE STCKER. THE STCKERS FEATURE-  (1 M I N I M U M  I' DEAD 'I SPACE ALONG T H E  S I D E S  AND CENTER OF THE GRATE 9 ( 2 )  
GREATER DEPTH OF GRATE S E C T I O N S  TO P R O V I D E  LONG TRAVEL ARCS T H A T  ASSURE THE REFUSE W I L L  MOVE DOWN T H E  GRATES, AND ( 3 )  
REMOVABLE GRATE T E E T H  W H I C H  P E R M I T  REPLACEMENT OF WORN OUT GRATE ELEMENTS WITHOUT REMOVAL OF THE E N T I R E  GRATE BARS. 
( P H S  1 

Q . k Q 3 = 9 2 9 D l  AN I N C I k E R A T O R  WITHOUT F R I L L S  ( I N C I N E R A T I O N  C O S T ( C A P 1 T A L I  1 
ESTEY,  H. S. 

T H E  AMERICAN C I T Y  7 7 ( 1 2 ) ,  P. 9 5  (DECEMBER 1 9 6 3 ) .  D E S C R I B E S  T H E  NEW 1 5 0 - T O N  M U N I C I P A L  I N C I N E R A T O R  I N  WELLESLEY,  
MASS., E M P H A S I Z I N G  T H E  MANNER I N  W H I C H  I T  WAS CONCEIVED,  OESIGNED,  AND CONSTRUCTED. A 51-ACRE S I T E  I N  WELLESLEY NEAR 
THE NEEDHAM T O k h  L I N E  WAS CHOSEN. E I G H T Y - F I V E  PERCENT OF T H E  L A N E  CAN B E  CLEARED I F  NEEDED FOR D I S P O S A L  OF I N C I N E R A T O R  
R E S I D U E .  WELLESLEY MAY N E G O T I A T E  FOR THE J O I N T  USE OF THE I N C I N E R A T O R  W I T H  NEEDHAM U N T I L  T H E  C I T Y  REQUIRES USE OF T H E  
F A C I L I T Y  AT F U L L  CAPACITY.  TO K E E P  CONSTRUCTION COSTS MODEQATET E X P E N S I V E  G R I N D I N G ,  WEIGHING,  AND RECORD-KEEPING 

I N C I N E R A T O R ,  T E E  C I T Y  AhARDED S I X  SEPARATE CONTRACTS FOR K E Y  I T E M S .  ( P H S )  
EQUIPMENT WERE NOT INCLUDED.  RATHER THAN AWARDING A CONTRACT T O  A S I N G L E  LOW B I D D E R  FOR CONSTRUCTION OF THE 
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QB=Q2.=QQLt19 M U N I C I P P L  SOLID-WASTE D I S P O S A L  - PART 111 - I N C I N E R A T O R  D E S I G N  ( I N C I N E R A T I O N  C D S T ( C A P I T A L 1  
C O S T ( O P E R A T I N G 1  D E S I G N  R E S I D U E  ) 
ROGUS, C. A. 

T H E  AMERICAN C I T Y  77(4)1 P. 104 ( A P R I L  1962). A D I S C U S S I O N  O F  I N C I N E R A T I O N  AS A MEANS O F  REFUSE D I S P O S A L .  G I V E S  
FOUR MAJOR C I S  ADVANTAGES O F  I N C I N E R A T I N G  REFUSE, B R I E F L Y  R E V I E W S  THE B A S I C  ELEMENTS OF I N C I N E R A T I O N  I N  I T S  PRESENT 

F A C I L I T I E S  FURlrrACES, RESIDUE-REMOVAL SYSTEY 7 FLY-ASH-REMOVAL SYSTEM, AND EXHAUST-GAS SYSTEM. A T A B L E  COMPARES T H E  
FORM, AND PINPCINTS FURTHER NEEDED ADVANCEMENTS. INCLUD'ES PLANT CAPACITY, REFUSE-STORAGE FACILITIES, REFUSE-HANDLI NG 

COST OF C O N S T R U C T I O h  AND O P E R A T I O N  O F  CONTINUOUSLY FED AND BATCH-FED FURNACES. ( P H S )  

Q8=0..3=D0414 M U N I C I P P L  SOLID-WASTE D I S P O S A L  - PART I V  - I N C I N E R A T O R  D E S I G N  ( E M I S S I O N ( C O N T R O L 1  C O S T ( C A P 1 T A L )  1 

THE A M E R I C A N  C I T Y  77(5), P. 106 (MAY 1962). A C O W T I N U A T I O N  O F  T H E  D I S C U S S I O N  OF I N C I N E R A T I O N  A S  A MEANS OF REFUSE 
ROGUS, C. A. 

D I S P O S A L .  D I S C U S S E S  T H E  CONTROL OF A I R  P O L L U T I O N  FROM I N C I N E R A T O R S ,  WASTE HEAT U T I L I Z A T I O N ,  COST OF I N C I N E R A T O R  
CONSTRUCTICN,  AND I N C I h E R A T O R  MAINTENANCE.  E M P H A S I Z E S  THE F A C T  T H A T  C O S T L I E R  DESIGN,  MORE E X P E N S I V E  EQUIPMENT, AND 
HIGH-GRADE CONSTRUCTION M A T E R I A L S ,  W H I L E  A D D I N G  T O  T H E  O R I G I N A L  COST, U S U A L L Y  G I V E  THE P L A N T  LONGER USEFUL L I F E  AND 
LOWER O P E R A T I N G  AND M A I h T E N A N C E  COSTS, THAT BEST PERFORMANCE R E Q U I R E S  S K I L L E D  O P E R A T I O N  AND S U P E R V I S I O N  BASED ON 
M E A N I N G F U L  O P E R A T I N G  D A T A  GATHERED W I T H  PROPER INSTRUMENTATION,  AND THAT MAINTENANCE SHOULD BE BOTH P R E V E N T I V E  AND 
ROUTINE.  A T A B L E  G I V E S  T H E  D I S T R I B U T I O N  OF CONSTRUCTION COSTS. ( P H S )  

Q&Q3=QQ?ft29 P U B L I C  F E L A T I O N S  C O N S I D E R A T I O N S  I N  I N C I N E R A T O R  P L A N T  L O C A T I O N  

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  C D N F t  ASME, P. 105-106 (MAY 1-49 1966). E N G I N E E R S  ARE CHARGED W I T H  THE 
R E S P O N S I B I L I T Y  FOR L O C A T I N G  P U B L I C  WORKS F A C I L I T I E S  REQUIRED TO P R O V I D E  V I T A L  S E R V I C E S  NECESSARY TO THE HEALTH AND 
WELFARE O F  T H E  P U B L I C .  

HARRINGTON, W. Me, J R .  

THEY ARE BECOMING AWARE OF THE NEED FOR A S P E C I A L  P U B L I C  R E L A T I O N S  EFFORT I F  PROPOSED PLANS ARE 
TO G A I N  P U B L I C  ACCEPTANCE. T H I S  P U B L I C  R E L A T I O N S  EFFORT I S  P A R T I C U L A R L Y  NECESSARY WHEN THE PROPOSED F A C I L I T Y  I S  AN 
I N C I N E R A T O R .  PROBLEMS I N  B A L T I M O R E ,  MARYLAND, ARE DISCUSSED.  T H I S  PAPER D E S C R I B E S  ONE APPROACH TO THE PROBLEM AND 
D E S C R I B E S  SOME OF T H E  P I T F A L L S  T O  AVOID.  ( A U T H )  

Q8=119=fW38 AN A P P R A I S A L  OF REFUSE I N C I N E R A T I O N  I N  WESTERN EUROPE ( Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T O R (  TYPES)  
COST(OPERAT1NG) C O S T l C A P I T A L  1 R E S I D U E  E M I S S I O N ( C 0 N T R D L )  C A L O R I F I C - V A L U E  I 
ROGUS, C. A. 

PROC O F  T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 114-123 (MAY 1 - 4 7  1966). EUROPEAN I N C I N E R A T I O N  OF COMMUNITY 
REFUSE HAS REACHED AN ADVANCED S T A T E  OF THE ART. THE AUTHOR V I S I T E D  13 LARGE MODERN I N C I N E R A T O R S  I N  7 COUNTRIES.  T H E  
THREE MOST NOTEWORTHY O P E R A T I N G  PLANS ARE DESCRIBED,  W I T H  EMPHASIS ON STEAM GENERATION,  LOW D U S T  E M I S S I O N  FROM THE 
STACKS, AND P R I N C I P A L  F E A T U R E S  OF DESIGN.  A P P L I C A B I L I T Y  TO AMERICAN P R A C T I C E  I S  EVALUATED. ( A U T H )  

QB-03-QQal  EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  B Y  I N C I N E R A T I O N  ( C O M P O S I T I O N  C A L O R I F I C - V A L U E  
HEAT-RECOVERY COMPOSTING P L A S T I C  
EBERkAROT, H. 

PRDC OF THE 1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 124-143 (MAY 1-41 19661. AMERICAN A N 0  EUROPEAN I N C I N E R A T I O N  
STARTS FROM TW@ D I F F E R E N T  P R E R E Q U I S I T E S .  I N  AMERICA,  VOLUME REDUCTION OF T H E  REFUSE I S  S T R I V E 0  FOR. I N  EUROPE THE A I M  
I S  TO COMPLETELY BURN OUT T k E  REFUSE, T O  U T I L I Z E  THE WASTE HEAT,  AND TO M I N I M I Z E  A I R  P O L L U T I O N  AS FAR AS P O S S I B L E  
THROUGH THE USE OF E X P E N S I V E  FLUE-GAS C L E P N I N G  EQUIPMENT.  TODAY, VALUES THAT MUST BE A T T A I N E D  ARE 3 PERCENT 
COMBUST1 B L E  C O N S T I T U E N T S  I N  T H E  R E S I D U E  0.1-0.2 PERCENT PUTREFY1 NG SUBSTANCE, 0 -04 G R A I N S  OF DUST PER STANDARD CU-FT 
OF F L U E  GAS. T H E  C C M B I N A T I O N  O F  REFUSE I N C I N E R A T I O N  AND LARGE POWER-STATION B O I L E R S  I S  BECOMING MORE A N 0  MORE 
FREQUENT. T H I S  CAN BE A T T R I B U T E D  TO THE FAVORABLE F I N A N C I N G  P O S S I B I L I T I E S  BY T H E  STATES FOR E L E C T R I C  COMPANIES W I T H  
A D D I T I O N A L  I N C I N E R A T I O N  O F  HOUSEHOLD AND I N D U S T R I A L  REFUSE. T H I S  E X P L A I N S  OUR DEVELOPMENT OF LARGE B O I L E R  PLANTS W I T H  
H I G H  STEAM TEMPERATURES AND PRESSURES WHICH HAVE BEEN COMBINED W I T H  REFUSE I N C I N E R A T I O N .  ( A U T H I  

QkfLkQQ432 SURVEY CF EUROPEAN E X P E R I E N C S  W I T H  H I G H  PRESSURE B O I L E R  OPERATION BURNING WASTES AND FUEL ( I N C I N E R A T I O N  
WATEP-WALL HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L  1 
STABENOW, G. 

PROC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 144-160 (MAY 1-41 1966). A NUMBER O F  LARGE I N C I N E R A T O R S  I N  
EUROPEAN M U N I C I P A L  S E R V I C E  HAVE STOKER-FIRED WATER-WALLED FURNACES AND B O I L E R S  FOR POWER GENERATION.  T H E  PAPER 
D I S C U S S E S  THE P R I N C I P L E S ,  STOKER D E S I G N ,  BURNING RATES, B O I L E R  D E S I G N  AND H I G H  E F F I C I E N C Y  OUST C O L L E C T I O N .  DATA ON N I N E  
EUROPEAN AND TWO B R A Z I L I A N  P L A N T S  OF EUROPEAN D E S I G N  ARE G I V E N .  kATER-WALLED FURNACES ALLOW THE U S E  OF LOW EXCESS A I R ,  
WHICH REDUCES THE VOLUME OF F L U E  GAS TO BE CLEANED. ( A U T H )  

08-03-0043$ T H E  MEASUREMENT OF A I R  AND GAS FLOW AND PRESSURE AS A P P L I E D  TO MODERN M U N I C I P A L  I N C I N E R A T O R S  

PROC O F  T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 171-175 (MAY 1-41 1966). T H E  PERFORMANCE OF AN I N C I N E R A T O R  
NORWARK, H. R .  

DEPENDS ON T H E  CCNTROL O F  T H E  A I R  FLOW TO T H E  STOKER ZONES AND O V E R F I R E  NOZZLES, THE FURNACE DRAFT,  A N 0  THE PRESSURE 
DROP ACROSS A U X I L I A P I E S .  THE AUTHOR DESCRIBES S I M P L E ,  RUGGED PRESSURE T A P S  FOR FANS, DUCTS AND CHAMBERS, WHICH PROVIDE 
T H E  I N P U T  TO INSTRUMENTATION.  THE O B J E C T I V E  I S  TO P R O V I D E  THE I N C I N E R A T O R  OPERATOR W I T H  R E L A T I V E  VALUES OF FLOW FOR 
GUIDANCE AS 9 TO It7 L B  OF A I R  MAY BE S U P P L I E D  TO AN I N C I N E R A T O R  FOR EACH L B  OF REFUSE BURNED, AND THE A I R  MUST BE 
PROPORTIONED DEPENDING ON F U E L  C O N D I T I O N ,  FLOW I N S T R U M E N T A T I O N  I S  NECESSARY TO G U I D E  THE I N C I N E R A T O R  OPERATOR. 
MOST I N C I N E R A T O R  OPERATORS ARE NOT I N T E R E S T E D  I N  ABSOLUTE VALUES OF FLOW, B U T  NEED R E L A T I V E  VALUES,  AS I N  PERCENT O F  
MAXIMUM FLOW. THE MEASURING EQUIPMENT AND T H E  I N S T A L L A T I O N  I S  THUS S I M P L I F I E D ,  AND CAN BE MADE MORE RUGGED AN0 
R E L I A B L E  T P A N  P R E C I S E  T E S T  EQUIPMENT. ( A U T H I  

m-03-QQfi5 A L G I E R S  I N C I N E R A T O R  HAS A MODERN STOKER SYSTEM ( I N C I N E R A T I O N  STOKER E M I S S I O N ( C O N T R 0 L )  
REFUSE P.EMOVAL JOURNAL 5(91, P. 42 (SEPTEMBER 1962). A 7 0 - T O N  STOKER SYSTEM, WHICH HAS llt000 I N D I V I D U A L  A L L O Y  
C A S T - I R O N  GRATES AND IS CAPABLE OF H A N D L I N G  200 TONS OF M U N I C I P A L  REFUSE D A I L Y ,  I S  THE HEART OF T H E  RECENTLY B U I L T  
A L G I E R S  I N C I N E R A T O R  P L A N T  I h  NEW ORLEANS, LA.  T H E  STOKER C O N S I S T S  OF TWO CONVEYORS--ONE WHICH I S  26 F E E T  LONG AND 
O P E R A T I N G  HORIZONTALLY,  AND THE OTHER 20 F E E T  LONG AND OPERATING CN A S L O P I N G  PLANE. D E S C R I B E S  T H E  OPERATION OF THE 
STOKER SYSTEM. T H E  I N C I N E R A T O R  WILL REDUCE C O M B U S T I B L E  REFUSE TO ONE-TENTH OR L E S S  OF I T S  O R I G I N A L  VOLUME, AND A I R  

E L I M I N A T E  F L Y  PSH A h D  SMOKE NUISANCE.  ( P H S )  

m-03-Ol4a B I G  T R A I L E R S  HOLD THE KEY TO C I T Y ' S  PROBLEM ( I N C I N E R A T O R  C O L L E C T I O N  ) 
REFUSE REMCVAL JOURNAL 5(9), P. 1 8 ,  26, 40 (SEPTEMBER 1962). C O L L E C T I O N  B Y  COMPACTION T R A I L E R S  AND D I S P O S A L  BY 
I N C I N E R A T I O N  I N  NEW OPLEANS ARE DESCRIBED.  THREE I N C I N E R A T O R S  ARE I N  O P E R A T I O N  AND MORE ARE PLANNED. 

Q & d a a f t 6 1  A SALVAGE F U E L  B O I L E R  PLANT FOR MAXIMUM STEAM PRODUCTION ( I N C I N E R A T I O N  HEAT-RECOVERY 1 

PROC O F  T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 252-258 (MAY 1-47 1966). HEAT RECOVERY FROM I N C I N E R A T O R  

P O L L U T I O N  CONTROL WILL BE VASTLY IMPROVED BECAUSE OF T H E  SUPERIOR BURNING E F F I C I E N C Y  AND S P E C I A L  D E V I C E S  D E S I G N E D  TO 

MO@PE, H. C. + REARDCN, F. X. 

FURNACES I N  T H I S  COUNTRY HAS IMPROVED AS THE ADVANCES I N  THE I N C I N E R A T I O N  PROCESS HAVE T A K E N  PLACE. A D E S I G N  T O  
FURTHER IMPROVE T H I S  FECOVERY HAS RECENTLY B E E N  MADE. FEATURES O F  THE DESIGN,  A N 0  THE A N T I C I P A T E D  PERFORMANCE O F  AN 
I N S T A L L A T I O N  FOR MAXIMUM STEAM PRODUCTION U S I N G  WATER WALLS I N  T H E  I N C I N E R A T O R  FURNACE I N T E G R A L  W I T H  A STEAH t l O 1 L E R t  
ARE E X P L A I N E D  AND DISCUSSEO.  THESE R E L A T E  TO THE PROJECT NOW UNDER CONSTRUCTION FCR T H E  NAVY P U B L I C  WORKS CENTER, 
NORFOLK, V I R G I N I A .  ( A U T H )  
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Qfj=QkQC%64 EFFECTS OF O P E R A T I N G  V A R I A B L E S  AND REFUSE T Y P E S  ON E M I S S I O N S  FROM P I L O T - S C A L E  TRENCH I N C I N E R A T O R  ( 
E M I S S I O h ( C O N T R O L 1  1 
BURCKLE, J. 0. + DORSEY, J. A. + R I L E Y ,  8. T .  

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 34-31 (MAY 5 - 8 7  1 9 6 8 ) .  BASED ON T H E  DATA O B T A I N E D  T O  DATE FOR T H E  
O P E R A T I O N  OF P TRENCH I N C I N E R A T O R  ON A BATCH B A S I S ,  THESE CONCLUSIONS ARE D R A W N - ( l )  THE USE OF THE TRENCH I N C I N E R A T O R  
FOR T H E  D I S P O S A L  OF H I G H  ASH CONTENT REFUSE OF E I T H E R  H I G H  OR LOW HEAT CONTENT R E S U L T E D  I N  P A R T I C U L A T E  E M I S S I O N S  WHICH 
I N  A L L  CASES EXCEEDED 1.0 G R A I N  PER STANDARD CU-FT AT 1 2  PERCENT CARBON D I O X I D E .  ( 2 )  T H E  TRENCH I N C I N E R A T O R  MAY B E  
A P P L I C A B L E  TO THE D I S P O S A L  OF LOW ASH, H I G H  HEAT CONTENT REFUSE UNDER R I G I D L Y  CONTROLLED O P E R A T I N G  C O N D I T I O N S  WHERE THE 

P A R T I C U L A T E  E M I S S I O N S  CAN E A S I L Y  BE EXCEEDED WITHOUT A N O T I C E A B L E  CHANGE I N  P L U C E  APPEARANCE, STANDARD METHODS AND 
C R I T E R I A  TO O B T A I N  GOOD O P E R A T I N G  CONTROL OF P A R T I C U L A T E  E M I S S I O N S  MUST BE DEVELOPED. ( 3 )  FOR THE D I S P O S A L  OF 
M U N I C I P A L  REFUSE, THE TRENCH I N C I N E R A T O R  I S  S I G N I F I C A N T L Y  I N F E R I O R  TO T H E  MULTIPLE-CHAMBER M U N I C I P A L  I N C I N E R A T O R ,  I N  

NATURE AND THE Q U A L I T Y  O F  THE REFUSE ARE CAREFULLY CONSIDERED. S I N C E  I T  I S  APPARENT THAT ACCEPTABLE L E V E L S  OF 

REGARD T O  BOTH P A R T I C U L A T E  E M I S S I O N S  AND GASEOUS P O L L U T A N T  E M I S S I O N S .  ( 4 )  F E D E R A L  E X E C U T I V E  ORDER 1 1 2 8 2  E S T A B L I S H E S  A 
R I G I D  E M I S S I O N  CODE FOR A L L  FEDERAL F A C I L I T I E S .  T H E  P O I N T  OF I N T E R E S T  READS AS FOLLOWS- "---FOR I N S T A L L A T I O N S  B U R N I N G  
2 C O  POUNDS O F  REFUSE OR MORE PER HOUR, E M I S S I O N S  SHALL NOT EXCEED 0.2 G R A I N S  OF P A R T I C U L A T E  MATTER PER STANDARD C U B I C  
FOOT OF DRY F L U E  GAS CORRECTED T C  1 2  PERCENT CARBON D I O X I D E  ( W I T H O U T  THE C O N T R I B U T I O N  OF A U X I L I A R Y  FUEL)---" .  T H I S  
D I R E C T I V E  PRECLUDES THE USE OF THE TRENCH I N C I N E R A T O R  AT F E D E R A L  F A C I L I T I E S  FOR A L L  EXCEPT PERHAPS S P E C I A L  A P P L I C A T I O N S  
T O  LOW ASH, H I G h  HEAT CONTENT M A T E R I A L  WHERE I T  CAN BE DEMONSTRATED THAT E M I S S I O N  LEVELS W I L L  NOT EXCEED T H I S  FEDERAL 
STANDARD. 

0 8 - 0 ? - 0 @ 4 6 1  C O N S I D E P A T I O N S  I N  I N C I N E R A T O R  D E S I G N  W I T H  RESPECT TO CCMMUNITY ACCEPTANCE ( S I T E - S E L E C T  I O N  
CAMPBELL,  Ha J., JR. + F R I E D L A N D ,  A. L. 

PPOC O F  T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 4 2 - 4 9  ( M A Y  5 - 8 1  1 9 6 8 ) .  S I T E S  SHOULD BE SELECTED,  I F  P O S S I B L E ,  I N  
R E L A T I O N  T O  CURPENT P O P U L A T I O N  D E N S I T I E S ,  A N T I C I P A T E D  P O P U L A T I O N  E X P A N S I O N  PATTERNS,  PROJECTED LAND USE I N  AREA UNDER 
C O N S I D E R A T I O N ,  H E A L T P  AND CCMFORT OF THOSE PRESENTLY L I V I N G  I N  AREAS ADJACENT TO PLANT,  AND PROJECTED T O T A L  
I N C I N E P A T I O N  NEEDS OF COMMUNITY. S I N C E  AVERAGE L I F E  OF PLANT I S  ABOUT 20  YEARS, THOUGHT MUST B E  G I V E N  T O  FUTURE U S E  O F  
S I T E ,  WHEN I T  PAY BE NO LCNGER ECONOMICALLY F E A S I B L E  TO OPERATE BECAUSE OF OBSOLESCENCE, E X H A U S T I O N  GF SURROUNDING 
AREAS R E Q U I P I N G  L A N D F I L L ,  OR S H I F T  I N  P O P U L A T I O N  D E N S I T Y .  ( E 1 1  

a a 1 = Q Q s p  EXPERIENCES W I T h  REFUSE I N C I N E R A T O R S  I N  EUROPE - P R E V E N T I O N  OF A I R  AND WATER .POLLUTION, O P E R A T I O N  O F  
REFUSE I N C I N E R A T I O N  P L A N T S  COMBINED W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N G  ( D E S I G N  E M I S S I O N ( C O N T R 0 L I  
HEAT- RECOVERY CORROSION SALVAGE(  METAL)  
EBEFHARDT, H e  + MAYER, W .  

PROC OF THE N A T I C N A L  I N C I N E R A T O R  CONF, ASME, P. 7 3 - 8 6  (MAY 5 - 8 1  1 9 6 8 ) .  EUROPEAN STEAM GENERATORS k I T H  REFUSE 

E F F I C I E N C Y .  D I F F I C U L T  P H Y S I C A L  AND C H E M I C A L  PROBLEMS W I T H  F U E L  AND W I T H  B O I L E R  A V A I L A B I L I T Y  ARE MET BY A T T E N T I O N  TO 
E N G I N E E R I N G  D E T A I L S .  CORROSION OF B O I L E R  A N 0  SUPERHEATER TUBES I S  LARGELY PREVENTED BY M A I N T A I N I N G  O X I D I Z I N G  

WATER C O N T A M I N A T I O N  FROM R E S I D U E .  ( E I )  

F I R I N G  MUST MEET S T R I N G E N T  L E G A L  REQUIREMENTS FOR FNVIRONMENTAL CONTROL, F L U E  DUST COLLECTORS HAVE OVER 98 PERCENT 

C O N D I T I O N S  I N  C R I T I C A L  AREAS. L E A C H I N G  T E S T S  OF RAW REFUSE, COMPOSTED REFUSE, AND I N C I N E R A T O R  R E S I D U E  SFOW L E S S  GROUND 

Q&QkQQ413 S E R V I C E  REQUIREMENTS OF MODERN, LARGE REFUSE I N C I N E R A T I O N  PLANT ( VOLUME-REDUCT I O N  D E S I G N  HEAT POWER 
S A L V A G E t M E T A L )  HEAT-RECOVERY ECONOMICS 
F I C H T N E R ,  W. + M A R T I N ,  F. 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 1 1 7 - 1 2 8 7  (MAY 5-87 1 9 6 8 ) .  TECHNIQUE OF GARBAGE AND WASTE 

COMBUSTION OF REFUSE WITHOUT C A U S I N G  N U I S A N C E  B Y  DUST OR ODOR. LCW D I S P O S A L  COSTS BY E R E C T I N G  LARGE PLANTS W I T H  HEAT 
U T I L I Z A T I O N .  C O N T I N U A L  IMPROVEMENT OF COMBUSTION TECHNIQUES BY M A K I N G  USE OF E X P E R I E N C E  G A I N E D .  TWO I D E A L I Z E D  CASES 
OF STEAM GENERATION W I T H  REFUSE ARE I N V E S T I G A T E D .  HOW H I G H  COSTS OF C A P I T A L ,  R E P A I R S  AND S T A F F  ARE OFFSET BY PROCEEDS, 
W I T H  ONLY SMALL PART O F  COSTS NOT RECOVERED, WAS SHOWN FOR E L E C T R I C  POWER G E N E R A T I O N  AND HEAT S U P P L I E D  T O  D I S T R I C T  
H E A T I N G  NETWORK, E L E C T R I C  POWER GENERATION AND SEAWATER D E S A L T I N G .  ( E 1  1 

Q&=C.2=QQftZe P R A C T I C E  OF REFUSE I N C I N E R A T I O N  I N  J A P A N  - BURNING OF REFUSE W I T H  H I G H  M O I S T U R E  CONTENT AND LOW 

I N C I N E P A T I O N  H A S  DEVELOPED I N  DENSELY POPULATED COUNTRIES O F  EUROPE. AVOIDANCE OF WATER AND A I R  P O L L U T I C N  BY COMPLETE 

C A L O R I F I C - V A L U E  ( C O P P O S I T I O N  CORROSION 1 
MATSUMOTO, K. + ASUKATA, R. + KAWASHIMA T. 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 1 8 0 - 1 9 7  ( M A Y  5-81  1 9 6 8 ) .  A S  I N  EUROPE AND U N I T E D  STATES,  STRENUOUS 
E F F O R T  H A S  RECENTLY B E E N  MADE TO IMPROVE AND EXPAND ENVIRONMENTAL S A N I T A T I O N  EQUIPMENT AND F A C I L I T I E S  I N  JAPAN. 
H I S T O R Y  AND DEVELOPMENT O F  JAPANESE REFUSE I N C I N E R A T O R  F A C I L I T I E S  UP TO PRESENT DATE. ALSO D I S C U S S E D  ARE I N C I N E R A T O R  
V A R I A T I O N S  TO D E A L  W I T H  HIGHER MOISTURE CONTENT AND LOWER C A L O R I F I C - V A L U E  OF JAPANESE REFUSE, SEVERAL JAPANESE 
I N C I N E R A T O R  PLANTS,  AND OTHER R E L A T E D  TOPICS.  ( E 1 1  

(18r(?l--M483 S P E C I A L  FACTORS I N V O L V E D  I N  S P E C I F Y I N G  I N C I N E R A T O R  CRANES ( D E S I G N  I 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONFt  ASME, P. 2 1 1 - 2 1 5  ( M A Y  5-89 1 9 6 8 ) .  IMPORTANT COMPONENTS ARE OVERHEAD BUCKET 
O'MALLEY,  W. R. 

CRANES USED TO TRANSPORT REFUSE FROM STORAGE B I N S  THROUGH R E H A N D L I N G  AND M I X I N G ,  THEN ON TO I N C I N E R A T O R  FURNACE 
HOPPERS. M A T E R I A L - h A N D L I N G  DUTY CYCLE I S  CONTINUOUS. DUTY CYCLE I S  R E L A T E D  T O  CRANE S P E C I F I C A T I O N S .  ( E 1  

2!3=83=CCz1485 LARGE PLANTS FOR I N C I N E R A T I O N  O F  DOMESTIC REFUSE I N  P A R I S  M E T R O P O L I T A N  AREA ( HEAT-RECOVERY k E A T ( S P A C E )  
POWER Q U A N T I T Y  C O M P O S I T I O N  1 
ROUSSEAU, H. 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONFt  ASME, P. 2 2 5 - 2 3 1  (MAY 5-81 1 9 6 8 ) .  FOUR MAJOR I N C I h E R A T I O N  PLANTS WHICH 
CONSUME 1.6 M I L L I O N  M E T R I C  TONS ANNUALLY FROM 4.8 M I L L I O N  I N H A B I T A N T S  ARE DESCRIBED.  C O M P O S I T I O N  OF REFUSE I S  
TABULATED.  D A I L Y ,  k E E K L Y ,  AND SEASONAL V A R I A T I O N S  I N  Q U A N T I T Y  AND C O M P O S I T I O N  ARE ACCOUNTED FOR. STEAM RECOVERY, DUST 
COLLECTORS AND OPERATING METHODS ARE DISCUSS ED. ( E 1  I 

z18"3=Cp988 MECHPNICAL D R A F T  F A N S  FOR MODERN I N C I N E R A T O R  ( D E S I G N  1 

PPOC OF THE N A T I O N A L  I N C I N E R A T C R  CONF, ASME, P. 2 7 3 - 2 7 7  (MAY 5-81 1968) .  PERFORMANCE C H A R A C T E R I S T I C S  OF FORCED AND 
I N D J C E D  DRAFT FANS ARE PRESENTED W I T H  S P E C I A L  YEFERFNCE TO I N C I N E R A T O R  A P P L I C A T I O N S .  FORMULAS AND G U I D E L I N E S  W I L L  B E  
E S P E C I A L L Y  H E L P F U L  I N  P L A N T  D E S I G N  ANC M O D I F I C A T I O N .  S P E C I A L  B L A D I N G  AND F A N  CONSTRUCTION FOR USE UNDER CORROSIVE 

S I L V P ,  P .  

C O N D I T I O N S  ARE DISCUSSED.  ( E 1 1  

QB=Q1=QOA2ft EXPERIENCE I N  CONDUCTING I N C I N E R A T O R  TECHNOLOGY COURSE 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 322-326 (MAY 5-8 ,  1 9 6 8 ) .  MODERN M U N I C I P A L  AND I N D U S T R I A L  
I N C I N E R A T O R S  R E Q U I R E  Q U A L I F I E O t  T E C H N I C A L L Y  T R A I N E D  MEN FUR T H E I R  E F F I C I E N T  O P E R A T I O N  MAINTENANCE.  I N C I N E R A T O R  
COMMITTEE OF AM SOC MECH ENGRS O R G A N I Z E D  AND SPONSORED 1 5  LECTURE COURSES I N  1 9 6 6  AND 1 9 6 7  FOR I N C I N E R A T O R  OPERATORS 
AND OTHERS. PAPER C U T L I N E S  COURSE AND D I S C U S S E S  ENROLLMENT AND OTHER FACTORS. 

WEBER, C. E. 

A D V I C E  CN I N C I N E R A T I O N  D I S P O S A L  OF S O L I D  WASTE ( E M I S S I O N ( C O N T R 0 L )  1 
STENBURG, R e  L. 

REFUSE REMOVAL JOURNAL 5 ( 1 2 ) ,  P.  2 7  (DECEYBER 1 9 6 2 ) .  D I S C U S S E S  SOME OF THE PROBLEMS I N V O L V E D  W I T H  I N C I N E R A T I O N ,  
WHICH I S  BECOMING M@RE AND MORE W I D E L Y  USED AS A MEANS O F  REFUSE D I S P O S A L .  I N C I N E R A T I O N  CAN REDUCE A COMMUNITY'S 
REFUSE BY 80 TO 90 PERCENT, B U T  TO DO THE JOB PROPERLY WITHOUT C R E A T I N G  A I R  P O L L U T I O N  PROBLEMS, I N C I N E R A T O R S  MUST BE 
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PROPERLY OPERATED I N  ACCORDANCE W I T H  T H E I R  D E S I G N  S P E C I F I C A T I O N S .  P U B L I C  O F F I C I A L S  SHOULD RECOGNIZE AND REMEDY T H E  
PROBLEMS CREATED THFOUGH OVERLOADING AND OTHER IMPROPER OPERATING P R A C T I C E S  GOOD MANAGEMENT, W I T H  COMPETENT 
S U P E R V I S O R S  AND Q U A L I F I E D  O P E R A T I N G  PERSONNEL, W I L L  BE NECESSARY TO S A T I S F Y  T H E  OVERALL I N T E R E S T S  O F  T H E  COMMUNITY. 
BETTER COMBUSTION P R A C T I C E S  AND BETTER HOUSEKEEPING AROUND THE P L A N T  W I L L  DO MUCH TO REMOVE THE O B J E C T I O N S  T O  
I N C I N E R A T O R S .  IMPROVEMENT W I L L  PAY OFF I N  LESS A I R  POLLUTION,  BETTER P U B L I C  ACCEPTANCE OF I N C I N E R A T O R S ,  AND GREATER 
REDUCTION OF REFUSE VOLUME. ( P H S )  

Qa=Q3--Qc2Q1 T H E  CONSULTANT'S R O L E  I N  FURNACE CESIGN AND S E L E C T I O N  ( I N C I N E R A T O R  1 
C E R N I G L I A ,  V. J. 

PROC OF T H E  N A T I O N A L  I h C I N E R A T O R  CONFt  ASME, P. 5 0 - 5 2  (MAY 5 - 8 1  1 9 6 8 ) .  THE AUTHOR EXPRESSES H I S  D P I h I O N S  ON T H E  
PPOBLEMS CURRENTLY F A C I N G  THE C O N S U L T I N G  E N G I N E E R  I N  T H E  D E S I G N  AND CONSTRUCTION O F  M U N I C I P A L  I N C I N E R A T O R  PLANTS. 
S P E C I F I C  C O N S I C E R A T I O N  I S  G I V E N  TO T H E  ROLE OF THE ENGINEER I N  THE D E S I G N  AND S E L E C T I O N  OF THE VARIOUS I T E M S  OF 
COMPONENT EQUIPMENT AND THE E X P E C T A T I O N S  U L T I M A T E L Y  T O  BE D E R I V E D  FROM AN O P E R A T I N G  STANDPOINT.  M U N I C I P A L  O F F I C I A L S  
ARE DEMANDING MORE COMPLETE PROGRAMMING OF THE PROJECT,  S T A R T I N G  WITH F E A S I B I L I T Y  S T U D I E S ,  P U B L I C  PRESENTATIONS,  
P L A N N I N G  FOR I T S  C C N S T R U C T I C N  COSTS AND I N  SOME INSTANCES,  A D V I S I N G  I N  THE ACTUAL F I N A N C I N G .  THE CONSULTANT I S  B E I N G  
PRESSURED NOT O N L Y  F@R I N C R E A S E D  ACCURACY I N  COST E S T I M A T E S ,  BUT I S  EXPECTED T O  ASSUME A GREATER R E S P O N S I B I L I T Y  I N  
REGARD T @  T H E  CCNTRACTOFS' AND MANUFACTURERS' PERFORMANCE AS WELL AS THE S U P E R V I S I O N  OF CONSTRUCTION AND THE U L T I M A T E  
O P E R A T I O N  OF THE E N T I P E  F A C I L I T Y .  T H E  AUTHOR REPORTS A TREMENDOUS NEED FOR A FREER EXCHANGE OF I N F O R M A T I O N  BETWEEN 
CONSULTANTS ON PAST E X P E R I E N C E  W I T H  CONTRACTORS, S U P P L I E R S ,  AND/OR MANUFACTURERS OF I T E M S  O F  R E L A T I V E L Y  NEW CONCEPT AND 
DESIGN.  LARGE S A V I h G S  WOULD RESULT.  ( A U T H )  

Q&Q3=QQ11Q R E G I O N A L  D I  S T R I C T S  FOR I N C I N E R 4 T I  ON ( ECONOMICS E M I S S  I O N ( C O N T R 0 L )  S I T E - S E L E C T I O N  I M P L E M E N T A T I O N  

PROC OF THE N A T I O N A L  I N C I N E R A T C R  C O N F t  PSME, P. 1 2 3 - 1 2 8  (MAY 5-81 1 9 6 8 ) .  THERE ARE GREAT ADVANTAGES TO BE O B T A I N E D  

S U B S T A N T I A L  S A V I N G S  FCR U T I L I Z I N G  I N C I N E R A T O R S  UP T O  1200 TONS PER DAY C A P A C I T Y  AND S E R V I N G  P O P U L A T I O N S  UP TO 4 2 5 , 0 0 0  
PERSONS. THE MAXIMUM AREA O F  AN E F F I C I E N T  D I S T R I C T  HAS BEEN E S T A B L I S H E D  AS THAT R E Q U I R I N G  UP TO 45 M I N U T E S  FOR THE 

HEANEY, F. L. 

I N  FORMING O F  REGIONAL D I S T R I C T S  FOR I N C I N E R A T I O N .  COST DATA PREPARED FOR RECENT E N G I N E E R I N G  S T U D I E S  I N D I C A T E  

C O L L E C T I O N  TRUCKS TO MAKE A ROUND T R I P  TO THE I N C I N E R A T O R .  THE S I Z E  OF THE S E R V I C E  AREA MAY B E  EXTENDED THROUGH T H E  
USE OF TFANSFER S T A T I O N S .  NEW A I R  P O L L U T I O N  CONTROL C F I T E R I A ,  SUCH AS THOSE NOW A P P L I C A B L E  TO FEDERAL I N S T A L L A T I O N S ,  
HAVE INCREASED CONSTRUCTION AND OPERATING COSTS OF I N C I N E R A T O R S  AND HAVE ACCENTUATED T H E  D I F F E R E N T I A L  BETWEEN LOCAL AND 
R E G I O N A L  I N C I N E R A T O R S .  S I T E  S E L E C T I O N  R E M A I N S  THE MOST D I F F I C U L T  OBSTACLE TO BE OVERCOME. A WEIGHTED CCMPARISON O F  
A V A I L A B L E  S I T E S  PROCUCES A METHOD OF R A T I O N A L I Z I N G  AND S E T T L I N G  T H I S  D I S P U T E .  

Q 8 - 0 3 - Q Q 1 2 1  R E V O L V I N G  GRATES MAKE THE D I F F E R E N C E  ( I N C I N E R A T I O N  1 

T H E  AMERICAN C I T Y  7 6 ( 6 ) ,  P. 109 ( J U N E  1 9 6 1 ) .  A D E S C R I P T I O N  OF THE R O T A T I N G  GRATES USED AT T H E  PRINCETON,  NEW 
JERSEY, I N C I N E F A T O R .  T H E  GRATES I N C R E A S E  THE B U R N I N G  RATE OF THE FURNACES B Y  AS MUCH A S  200 PERCENT AND REDUCE 
MANPOWER REQUIREMENTS. ( P H S I  

BROKAW, A. T. + SLABY,  S. M. 

QB=Ql=QQSlS I N C I N E F A T O R  SOLVES BURNABLE WASTE PROBLEM ( C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L )  1 

P U B L I C  WORKS 8 8 ( 2 ) ,  P. 96 (FEBRUARY 1 9 5 7 ) .  A 1 0 0 - T O N  PER DAY REFUSE I N C I N E R A T O R  WAS P L A C E D  I N  OPERATION I N  SOUTH 
WALDSCHMIDT, M. 

E U C L I D ,  OHIO,  I N  1 9 5 5 .  I T  I S  LOCATED ADJACENT TO A R E S I D E N T I A L  AND B U S I N E S S  SECTION. THE COST WAS ABOUT $200,000. T H E  
P L A N T  H A S  TWO DIRECT-CHARGED FURNACES, MECHANICAL S T O K I N G  AND GRATES. D U R I N G  MAY 1 9 5 6 ,  6 6 8 . 3 7  TONS OF WASTE REFUSE 
WERE I N C I N E R A T E D  AT A T O T A L  COST OF $ 1 . 8 1  PER TON, EXCLUDING D E P R E C I A T I O N ,  E L E C T R I C I T Y ,  GAS, AND WATER COSTS. ( U C )  

MrP3-Or?594 I N C I N E R A T O R  W I L L  SOLVE MANY REFUSE PROBLEMS ( C O S T ( C A P I T A L 1  ) 
HIRSCH,  P. 

P U B L I C  WORKS 8 8 ( 4 ) ,  P. 119 ( A P R I L  1 9 5 7 ) .  4 NEW REFUSE I N C I N E R A T O R  WAS COMPLETED I N  EVANSTON, I L L I N O I S ,  I N  1 9 5 7 .  
I T S  C A P A C I T Y  I S  180 TCNS PER 2 4  HOURS. I T  HAS TWO FURNACES, H Y D R A U L I C  STOKER BARS, AND A LARGE C A P A C I T Y  TO P E R M I T  A 
LOW B U R N I N G  R A T E  AND LOW GAS SPEED, AS WFLL AS SPACE FOR MAXIMUM FALLOUT I N  T H E  COMBUSTION AND S U B S I D E N C E  CHAMBERS. 
T H E  S U B S I C E N C E  CHAMEEP CAN BE OPERATED BOTH WET AND DRY-BOTTOMED. F L Y  ASH I S  REPOVED B Y  A (1 VACUUM CLEANER 11 SYSTEM. 
A C E N T R I F U G A L  SEPARbTCR REMOVES THE COLLECTED ASH. T H E  CHIMNEY I S  1 7 5  F T  H I G H  AND 8 F T  I N  I N T E R N A L  DIAMETER.  THE COST 
MAS $ 7 4 5 , 0 0 0 .  FROM A P O P U L A T I O N  OF 7 5 , 0 0 0 ,  EVANSTON COLLECTED 9 , 8 2 0  TONS OF M I X E D  REFUSE AND 1 0 1 1 8 8 6  CU-YD OF 
NONCOMBUSTIBLE REFUSE (UC 

Q8-@3-QQ.531 I N C I h E F A T C R  MODEL CONVINCES P U B L I C  
HAYDEN, J. L e  

P U B L I C  WORKS 9 5 ( 7 )  P. 9 4  ( J U L Y  1 9 6 4 ) .  A 400 TON PER DAY I N C I N E R A T O R  HAS BEEN CONSTRUCTED I N  LOWELL,  
MASSACHUSETTS. I T  I S  A P I T  AND CRANE I N C I N E R A T O R  D E S I G N E D  TO OPERATE I N  TWO S H I F T S ,  F I V E  DAYS PER WEEK. T H E  C A P A C I T Y  
I S  P R E D I C T F D  ON T H E  B A S I S  OF A PROJECTED 100,OQO P O P U L A T I O N  O F  LOWELL B Y  1980. AFTER WEIGHING 500 TRUCKS LOADED W I T H  
REFUSE, I T  WAS CONCLUDED T H A T  REFUSE I S  GENERATED AT T H E  RATE OF 2.84 L B  PER C A P I T A  PER DAY. ONE-THIRD OF THE REFUSE 
I S  COLLECTED P R I V A T E L Y ,  AND T H E  R E M A I N I N G  TWO-THIRDS B Y  C I T Y  FORCES. D E S I G N  S P E C I F I C A T I O N S  - T H E  R E C E I V I N G  P I T  I S  
2 6 - F T  WIDE, 8 1 - F T  LC'NG, AND 2 6 - 1 / 2 - F T  DEEP. T H E  I N C I N E R A T O R  B R I D G E  CRANE HAS A 4-TON C A P A C I T Y  AND I S  EQUIPPED W I T H  A 
2 - 1 / 2  CU YD BUCKET. THE P L A N T  H A S  TWO D R Y I N G  GRATES ( 8  F T  BY 20 F T ) ,  TWO B U R N I N G  GRATES ( 8  F T  BY 2 5  F T ) .  THE 
COMBUSTION CHAMBER I S  D E S I G N E D  T O  OPERATE AT 1 8 0 0  DEGREES F.  THE GASES ARE COOLED TO 600 DEGREES F I N  SPRAY WATER 
CHAMBERS. OTHER S P E C I F I C A T I O N S  ALSO ARE G I V E N  I N  T H E  A R T I C L E .  COSTS - T H E  TOTAL COST OF LAND AND CONSTRUCTION WAS $ 1 . 5  
M I L L I O N .  THE B I D  FCR CONSTRUCTION H A S  $ 1 , 2 3 8 , 6 7 6 .  A SCALE MODEL OF THE I N C I N E R A T O R  WAS USED T O  IMPROVE P U B L I C  
R E C E P T I V I T Y  T O  T H E  I N C I N E R A T O R .  ( U C I  

Q&=Q3=QQ552 4@ MUNI C I P A L  I T I  E S J O  I N  I N  C OUNTY - W 1  DE I NC I N E  RAT I ON PL AN ( COST ( CAP I T A L  1 COS T I  OP ER AT I NG) EM1 S S I  ON ( CONTROL ) 

FOX, E. 6.9 JR. 
P U B L I C  WORKS 9 4 ( 2 ) ,  P. 100 (FEBRUARY 1 9 6 3 ) .  DELAWARE COUNTY HAS 49 SEPARATE M U N I C I P A L I T I ' E S  AND A P O P U L A T I O N  OF 
OVFS H A L F  A M I L L I O N .  LAND 4REA A V A I L A B L E  FOR L A N D F I L L  I S  SCARCE. T H E  OUTPUT O F  REFUSE I S  2 0 0 1 0 0 0  TONS ANNUALLY. THE 
DELAWARE COUNTY INCIb iERATOR A U T H O R I T Y  WAS FORMED I N  1 9 5 4 ,  AND WAS ABSORBED BY T H E  DELAWARE COUNTY CCMMISSIONERS I N  
1 9 5 8 .  THREE I h C I N E F A T C R  P L A N T S  HAVE BEEN CONSTRUCTED. T H E  F I R S T  WAS COMPLETED I N  1960. OPERATING COSTS ARE $ 2 . 2 6  PER 
TON, AND C A P I T A L  COSTS ARE 51-46 PER TON ( 2 5  YEARS AT 3.2 PERCENT I N T E R E S T ) .  D E S C R I P T I O N S  OF A L L  THREE I N C I N E R A T O R S  AS 
G I V E N  I N  THE A R T I C L E  I N C L U D E  GRATE DESIGN,  FURNACE CONSTRUCTION, A I R  SUPPLY 9 ASH HANDLING,  AND INSTRUMENTATION.  SEWAGE 

PSH CHAMBERS. THE CHAMBER H A S  A DRY BOTTOM I N  NO. 1, AND A WET BOTTOM I N  NO. 2. I N C I N E R A T O R  NO. 3 ALSO HAS A I' 

WETSCRUB " FLY ASH E L I M I N A T I N G  SYSTEM. I T  U S E S  E F F L U E N T  FROM THE RADNOR-HAVERFORD SEWAGE PLANT.  ( U C )  

Q & Z ~ ~ = Q Q ~ ~ B  I N C I N E R A T O R  I N S P E C T I C N ,  WHAT TO LOOK FOR 

E F F L U E N T  I S  USED FOP PROCESS WATER I N  I N C I N E R A T O R  PLANT NO. 2 I N  DARBY TOWNSHIP. I N C I N E R A T O R S  NO. 1 AND NO. 2 H A V E  F L Y  

WEBER, C .  C. 
P U B L I C  WORKS 9 8 ( 5 ) ,  P. 133  (MAY 1 9 6 7 ) .  GENERAL R U L E S  O F  THUMB ARE G I V E N  D E V I S I N G  A PROGRAM OF I N C I N E R A T I O N  
I N S P E C T I O N .  T H E  I N S P E C T I O N  SHOULD I N C L U D E  A D E T E R M I N A T I O N  OF COMPLIANCE W I T H  REGULATIONS,  AN I N V E S T I G A T I O N  OF 
COMPLAINTS,  A GATHERING O F  INFORMATION,  A D E T E R M I N A T I O N  OF THE EXTENT OF THE COMPLIANCE OF THE CONSTRUCTION W I T H  
APPROVED PLANS,  A P L A N T  E F F I C I E N C Y  ESTIMATE,  SUGGESTIONS FOR I M P R O V I N G  T H E  OPERATION,  AND A D E T E R M I N A T I O N  OF THE NEED 
FOR P L A N T  M O D I F I C A T I O N  CR EQUIPMENT. ( U C )  
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Q&Q?I=QQ= SUBURBAN C O M M U N I T I E S  J O I N  TO P L A N  REFUSE D I S P O S A L  ( I N C I N E R A T O R  C O S T ( C A P I T A L 1  REGIONAL-APPROACH I 

P U B L I C  WORKS 9 6 ( 2 ) ,  P. 8 8  (FEBRUARY 1 9 6 5 ) .  F I V E  C O M M U N I T I E S  I N  THE D E T R O I T  AREA J O I N E D  T O  FORM T H E  CENTRAL WAYNE 
WINKLER, T.  E. 

COUNTY S A N I T A T I O N  AUTHORITY.  T H E  T O T A L  P O P J L A T I O N  I N  1963 WAS 2 3 5 , 0 0 0 ,  THE PROJECTED P O P U L A T I O N  FOR 1 9 8 0  I S  3 3 0 ~ 0 0 0 .  
T H E  A U T H O R I T Y  HAS CONSTRUCTED TWO 250-TON CONTINUOUS FEED I N C I N E R A T O R S  AND HAS P R O V I D E D  FOR A T h I R D .  AFTER THE F I R S T  
J U L Y  FOLLOWING ONE F U L L  YEAR OF OPERATION O F  THE I N C I N E R A T O R  P L A N T ,  EACH D I R E C T O R  (ONE D I R E C T O R  P L U S  AN ALTERNATE PER 
COMMUNITY)  I S  E N T I T L E D  T O  CNE V O T E / 3 0 0 0  TONS REFUSE OR MAJOR F R A C T I O N  THEREOF D E L I V E R E D  TO THE P L A N T  D U R I N G  THE 
P R E C E D I N G  YEAR. SURPLUS C A P A C I T Y  WILL B E  A V A I L A B L E  T O  NONMEMBERS. ( U C )  

LOW-COST R E F U S E  BURNER E L I M I N A T E S  DUMP ( I N C I N E R A T I O N  TEPEE-BURNER 
Q U I L L E N ,  6 .  D. 

P U B L I C  WORKS 9 6 ( 3 ) 9  P. 96-97 (MARCH 1 9 6 5 ) .  D E S I G N  F E A T U R E S  AND O P E R A T I O N  OF 'I BURN-0-MATIC R E F U S E  BURNER 
YANUFACTURED B Y  I N D U S T R I A L  BLOW P I P E  CO. USED FOR REFUSE D I S P O S A L  AT DODGE C I T Y ,  KANSAS ARE DESCRIBED,  I N C I N E R A T O R  I S  
C O N I C A L  SHAPED S T E E L  T Y P E  H A V I N G  FORCED DRAFT SYSTEM. WALL CONSTRUCTION I S  16-GAGE A L U M I N I Z E D  S T E E L  WELDED TO 
FRAMEWORK OF S T E E L  ANGLES. C E N T R I F U G A L  BLOWERS SUPPLY U N D E R F I R E  A I R  THROUGH UNDERGROUND P I P I N G ,  B R A N C h I N G  OUT AND UP 
THROUGH STATICINAPY CAST I R C N  GRATES. ( E 1  1 

u - 0 3 - 0 C 5 a  M U N I C I P A L  I N C I N E R A T O R  TRENDS ( E M 1  S S I O N ( C O N T R 0 L )  1 
S T E R N I T Z K E ,  Re Fa 

P U B L I C  WORKS 8 9 ( 9  1 ,  P. 1 1 2 - 1 1 4  (SEPTEMBER 1 9 5 8 ) .  TRENDS I L L U S T R A T E D  BY D E S C R I P T I O N  O F  NEW M U N I C I P A L  P L A N T  AT 
BINGHAMTON, N.Y. TWO CIRCULAR,  MECHANICALLY STOKED I N C I N E R A T O R S  HAVE C A P A C I T Y  OF 300 TONS PER DAY. CRANE BUCKET 
D E L I V E R S  REFUSE T O  HOPPER CN CHARGING FLOOR. F A C I L I T I E S  FOR S U P E R V I S I O N  AND CONTROL, CHARGING GATE OPERATION,  F L Y  ASH 
CONTROL. ( E 1  1 

Q8-03-Qe542 U N I C U E  I N C I N E R A T O R  DEVELOPS POWER A N 0  PROVIDES S A L T  WATER CONVERSION ( HEAT-RECOVERY D E S I G h  

P U e L I C  WORKS 9 5 ( 4 ) (  P. 9 0 - 9 5  ( A P R I L  1 9 6 4 1 .  NEW B I N  AND CRANE TYPE 7 5 0  TPD REFUSE D I S P O S A L  P L A N T  B U I L T  FOR TOWN O F  

WATER CONVERSION. E M P H A S I S  WAS PLACED ON A R C H I T E C T U R A L  TREATMENT AND LAYOUT OF PLANT D U R I N G  D E S I G N  DUE TO I T S  L O C A T I O N  

V E L Z Y t  C. R. + VELZY,  C. 0. 

HEMPSTEAD A T  OCEANSIDE , LONG I S L A N D ,  N.Y., I N C L U D E S  WASTE H E A T  RECOVERY COMPLEX P R O V I D I N G  POWER G E N E R A T I O N  AND S A L T  

NEAR R E S I O E N T I A L  APEAS. D E S I G N  AND OPERATION OF REFUSE B U R N I N G  F A C I L I T I E S  ARE D E S C R I B E D  I N  D E T A I L .  ( E I )  

Q&Qa=maB3 NEW I N C I N E R A T O R  D E S I G N E D  TO REDUCE F L Y  ASH E M I S S I O N  ( C O S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R 0 L )  
WATSON, J. W e  

P U B L I C  WORKS 8 S ( 4 ) ,  P. 9 7 - 9 8  ( A P R I L  1 9 5 8 ) .  HOLLYWOOD, F L O R I D A ,  P L A N T  C O N S I S T S  O F  SCALE HOUSE, CHARGING FLOOR, H I G H  
C A P A C I T Y  V I B R A T I N G  GRATE STOKER, ASH H A N O L I Y G  F A C I L I T I E S ,  AND 75-TON COVERED STORAGE B I N .  TWO FURNACES, EACH H A V I N G  
C A P A C I T Y  OF 2 2 5  TGNS PER OPY, ANC TWO STACKS9 6 5  FEET HIGH.  ( E I )  

Q8-03-QQSBI I N C I N E R A T O R  SERVES SUBURBAN C O M M U N I T I E S  ( C O S T ( C A P I T A L 1  REGIONAL-APPROACH ) 
WINKLER,  T. E. 

P U B L I C  WORKS 9 6 ( 1 2 1  9 P. 74-77 (DECEMBER 1 9 6 5 ) .  CENTRAL WAYNE COUNTY S A N I T A T I O N  A U T H O R I T Y ' S  I N C I N E R A T O R ,  PLACED I N  
O P E R A T I O N  I N  1964, OFFERS S O L U T I O N  FOR REFUSE D I S P O S A L  I N  S M A L L  COMMUNITIES.  TWO FURNACES ARE RECTANGULAR I N  SHAPE, 
EACH H A V I N G  TOTAL E F F E C T I V E  VOLUME OF 4800 CU-FT. E F F E C T I V E  GRATE AREA I S  3 1 2  SP-FT. REFRACTORY WALLS ARE OF 
I N S U L A T E D ,  S E C T I O N A L L Y  SUPPORTED TYPE. FURNACE ROOFS ARE F L A T  ARCH T Y P E  OF PREBURNED T I L E .  A 5 0 0 - T O N  PER DAY 
I N C I N E R A T O R  D E S I G N E D  T O  SERVE A P O P U L A T I O N  O F  3661000 COST, I N C L U D I N G  L A N D S C A P I N G ,  $ 2 , 0 3 6 , 3 3 4 .  THE PLANT IS I N T E N D E D  TO 

2 5 0 - T O N  PER DAY I N C I N E R A T O R S .  A STORAGE P I T  HOLDS TWO DAYS'  C O L L E C T I O N .  A TRUCK-WEIGHING S C A L E  I S  AT HAND. 

!)&Q3=QQzBB REFUSE I N C I N E R A T I O N - - T R E N D S  AN0 DEVELOPMENTS C O S T t C A P I T A L )  COST( O P E R A T I N G )  HEAT-RECOVERY D E S I G N  

SEPVE F I V E  C O M M U N I T I E S  NEAR D E T R O I T .  THE U L T I M A T E  C A P A C I T Y  OF T H E  PLANT W I L L  BE 750-TONS PER DAY. PRESENTLY I T  H A S  TWO 

R A T I N G (  I N C I N E R A T O R )  1 
ROGUS, C. A. 

T H E  AMERICAN C I T Y  74(71T P. 94 ( J U L Y  1 9 5 9 ) .  T H E  ASH AND GARBAGE CONTENT (NORTHERLY S T A T E S )  OF REFUSE H A S  DROPPED 
BY ABOUT 40 PERCENT AND 7@ PERCENT, R E S P E C T I V E L Y .  THE Q U A N T I T I E S  OF REFUSE ARE I N C R E A S I N G ,  BUT T H E  AMOUNT COLLECTED I S  
ONLY 70-80 PERCENT CF T H A T  PRODUCED, S I N C E  S E L F - D I S P O S A L  BY INDUSTRY,  COMMERCIAL E S T A B L I S H M E N T S ,  AND APARTMENTS I S  ON 
THE I N C R E A S E  FCG REASONS OF ECONOMY AND CONVENIENCE. THE THERMAL CONTENT HAS I N C R E A S E D  FROM 3 , 5 0 0  BTU PER L B  A DECADE 
AGO T O  A PRESEKT L E V E L  OF 4 9 5 0 0  8TU PER LB.  MODERN FURNACES NO LONGER REQUIRE SEGREGATED REFUSE,  SG T H A T  THE EXPENSE 
OF SEPARATE C O N T A I N E P S  AND C O L L E C T I O N  I S  NO LONGER NECESSARY. I N C I N E R A T I O N  O F  REFUSE USES UP 1 / 3  TO 2 / 3  OF I T S  THERMAL 
VALUE.  T H E  EXCESS CGULD BE U T I L I Z E D .  TRUCK SCALES ARE VALUABLE FOR P L A N N I N G  OPERATIONS.  C A P A C I T Y  R A T I N G S  SHOULD BE 
I N  TONS PER WEEK, S I N C E  D E N S I T Y  AND PATTERN O F  O P E R A T I O N S  VARY W I T H  L O C A T I O N .  ( U C )  

QB-A1=MS1 C U STO M-DE SI G N E D 
WATSON, J. W .  

I NC I NE RAT 09 ( EM I S S I 0 N ( CONT RO L 1 1 

THE AMERICAN C I T Y  7 4 ( 2 ) ~  P. 102-104 (FEBRUARY 1 9 5 9 ) .  I N C I N E R A T O R  AT HOLLYWOOD, FLA.7 COMPRISES TWO FURNACES OF 4 5 0  
TON D E S I G N  C A P A C I T Y  AND 5 7 6  TON ACTUAL C A P A C I T Y ,  COST HAS ONLY $ 1 , 5 4 0  PER DESIGN-TON,  STRUCTURE I S  2 S T O R I E S  H I G H  AND 
H A S  11 F T  WIDE,  6 5  FEET H I G H  STACKS. D I R E C T  CHARGING SYSTEM SECURES COST SAVING.  ( € 1 )  

S ! , ~ Z Q ~ = M S ~ ~  J E R S E Y  C I T Y  SOLVES I T S  REFUSE D I S P O S A L  PROBLEM ( I N C I N E R A T I O N  C O L L E C T I O N ( M U N I C I P A L 1  HEAT-RECOVERY) 

THE A M E R I C A N  C I T Y  7 4 ( 9 ) ,  P. 8 9  (SEPTEMBER 1 9 5 9 ) .  JERSEY C I T Y ,  NEW J E R S E Y  D E C I D E D  AFTER AN E N G I N E E R I N G  STUDY TO 
COLLECT REFUSE I T S E L F  RATHER THAN L E A V E  I T  TO P R I V A T E  CONTRACTORS. I N  1957 A 60Cl-TON/DAY REFUSE I N C I N E R A T O R  WAS 
COMPLETED. I T  HAS FOUP 1 5 0 - T O N  FURNACES. T H E  I G N I T I O N  CHAMBER H A S  1 , 6 5 0  C U - F T  PER U N I T ,  THE COMBUSTICN CHAMBER, 2 , 2 5 0  
CU-FT PER U N I T ,  AND THE E X P A N S I O N  CHAMBER, 4 9 2 8 0  CU-FT FOR TWO U N I T S .  A H Y D R A U L I C  DUMPING GRATE SYSTEM WAS I N S T A L L E D  
I N  1 9 5 8 .  FLY ASH I S  CONTROLLED BY 1 2 5  P S I  WATER SPRAYS AND TWO 1 2 7 - F T  STACKS. TWO WASTE-HEAT B O I L E R S  SUPPLY STEAM AT 

L Y h C H t  F. J. 

1 5  P S I  TO 1 8  BLOWER-TYPE HEATERS I N  T H E  M A I N  B U I L D I N G .  ( U C )  

QB.B3=QQ599 40C TONS PER 8-HOUR S H I F T  ( C O S T ( C A P I T A L 1  
THE AMERICAN C I T Y  7 & ( 1 0 )  , P. 9 8  (OCTOBER 1 9 5 9 ) .  GLASGOW'S NEW REFUSE I N C I N E R A T O R ,  THE LARGEST I N  GREAT B R I T A I N ,  
SERVES A C I T Y  CF OVEP l t n O O t O 0 O  I N H A B I T A N T S  W I T H  I T S  4 0 0 - T O N  PER 8-HOUR S H I F T  C A P A C I T Y .  THE P L A N T  I S  D I V I D E D  I N T O  FOUR 
INDEPENDENT SECTIONS,  EACH H A V I N G  A C A P A C I T Y  OF 100 TONS PER 8-HOUR S H I F T .  TRUCKS ENTER T H E  SECOND FLOOR, ARE WEIGHED, 
AND THEN DUMP THE REFUSE I N T O  HOPPERS. THE REFUSE PROCEEDS TO P R I M A R Y  R O T A T I O N  SCREENS T O  SEPARATE OUT SCREENINGS 
UNDER 1 - 1 / 2  I N C H E S  I N  S I Z E .  SALVAGEABLE M A T E R I A L S  ARE SEPARATED ON S O R T I N G  BELTS.  B A L I N G  EQUIPMENT PREPARES T I N  CANS 
AND OTHER SCRAP METAL, PAPER9 AND T E X T I L E S  FOR SALVAGE. THE REMAINDER,  C A L L E D  T A I L I N G S ,  ARE F E D  I N T O  I N C I N E R A T O R S .  

H Y D R A U L I C  GRATES. A I R  P O L L U T I O N  I S  CONTROLLED B Y  G R I T  COLLECTORS T I N C O R P O R A T I N G  AN I N D U C E D  DRAFT FAN, C E N T R I F U G A L ,  
PRIMARY,  AND SECONDAFY COLLECTORS, AND G R I T  S E T T L I N G  TANKS. THE TWO C H I M N E Y S  ARE 220 F E E T  HIGH.  T H E  COST WAS $ 5  
M I L L I O N .  ( U C )  

M E C H A N I C A L  S U C T I O N  U N I T S  PREVENT T H E  D I S S E M I N A T I O N  OF DUST AT THE R E C E P T I O N  HOPPERS. THE FURNACES EACH HAVE F I V E  

!2&3kQQbQ1 DIRECT-CHARGE I N C I N E R A T O R S  CAY DO A GOOD JOB 

T H E  AMERICAN C I T Y  74(5), P. 197 (MAY 1 9 5 9 ) .  THE FOUR 1 5 0 - T O N  FURNACE PLANT I N  DURHAM, NORTH C A R O L I N A ,  HAS BEEN 
R E B U I L T  AND TW@ hEW 1 7 0 - T O N  FURNACES HAVE BEEN ADDED TO I T ,  THEREBY I N C R E A S I N G  I T S  C A P A C I T Y  FROM AN O R I G I N A L  OF 6 0 0  
TONS PER DAY TO A N E k  OF 8 8 0  TONS/DAY. THE T O T A L  C@ST I N V O L V E D  F I V E  CONTRACTS AND AMOUNTED TO $ 3 6 3 , 1 3 3  ( $ 3 8 6 / T O N  OF 
T O T A L  C A P A C I T Y  1 .  E S T I M A T E D  COST OF A COM,PARABLE NEW P L A N T  I S  6 1 ~ 5 0 @ / T O N .  THE FURNACES ARE O F  T H E  B E E H I V E  T Y P E  AND ARE 
D I R E C T L Y  CHARGED THROUGH AN O P E N I N G  I N  T H E  DOME. O P E R A T I O N  COSTS APE L E S S  THAN 6 1 - 0 0  PER C A P I T A  PER YEAR. B E E H I V E  

WHEELER, C. F. 

FURNACES R E Q U I R E  L I T T L E  M E C H A N I C A L  EQUIPMENT. A T A B L E  O F  D E S I G N  DATA I S  G I V E N .  
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W-OT-QQ4QI BINGHAMTCN'S I N C I N E R A T O R  AFTER ONE YEAR ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P I T A L 1  D E S I G N  ) 

C I V I L  ENGRG, AM SOC C I V I L  ENGRS, 2 8 ( 6 ) ,  P. 41 ( J U N E  1 9 5 8 ) .  BINGHAMTON, NEW YORK, HAS A 3 0 0 - T O N  M U N I C I P A L  
I N C I N E Q A T O R .  A LARGE S E T T L I N G  CHAMBER WAS ADEQUATE FOR C O N T R O L L I N G  F L Y  ASH. T H E  S I N G L E  CHIMNEY I S  145 FT H I G H ,  AND 
H A S  AN I N S I D E  D I A M E T E R  OF 10 FT. D U R I N G  1 9 5 7 ,  A T O T A L  OF 2 8 , 4 7 4  TONS WERE HANDLED. THE T O T A L  COST FOR WAGES AND P L A N T  
SUPERINTENDENCE k A S  6 6 7 , 7 7 6 ,  OR 6 2 . 3 7  PER TON. OTHER RECURRING COSTS T O T A L E D  66,300. R E P A I R S  CAME TO $2,700. T H E  
COST OF LABOR I N  1 9 5 8  WAS 6 2 - 0 8  FER TON. T H E  T O T A L  CONSTRUCTION COST WAS $ 8 8 7 , 7 6 1 .  STACK E F F L U E N T  WAS GENERALLY L E S S  
THAN R I N G L F M A N  NO. 1/2. NO A I R  P O L L U T I O N  N U I S A N C E  HAS B E E N  REPORTED. ( U C I  

WEGMAN, L. S. 

0 8 - 0 3 - W Q  M U h l C I P A L  I N C I N E R A T I O N  O F  REFUSE - FOREWORD 4ND I N T R O D U C T I O N  ( S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L )  
RE SEARCH-N EE D S  

AM SOC C I V I L  ENEPS J S A N I T  ENGRG D I V  9 0 ( S A 3 ) ,  P. 1 3  ( J U N E  1 9 6 4 1 .  T H E  USE OF I N C I N E R A T O R S  FOR T H E  D I S P O S A L  O F  LARGE 
Q U A N T I T I E S  OF M U N I C I P A L  REFUSE HAS LONG BEEN FAVORED, S I N C E  THE COSTS AND D I F F I C U L T Y  OF O B T A I N I N G  L A N D  FOR S A N I T A R Y  
L A N D F I L L S  C O N T I N U E  TO INCREASE.  METHODS OF D I S P O S A L  OTHER THAN L A N D F I L L  AND I N C I N E R A T I O N  HAVE BEEN T R I E D ,  I N C L U D I N G  
D E P O S I T I N G  I N  WATER, DUMPING ON LAND, REDUCTION,  P I G G E R I E S ,  G R I N D I N G ,  DOMESTIC I N C I N E R A T I O N y  AND COMPOSTING, BUT 

M A I N T E N A N C E  OF S A T I S F A C T O R Y  H E A L T H  STANDARDS. OF THE L A T T E R  TWO, I N C I N E R A T I O N  SEEMS T O  BE T H E  BETTER ANSWER FOR T H E  
FUTURE,  AS WELL AS FOP T H E  PRESENT FOR WASTE D I S P O S A L .  S A N I T A R Y  L A N D F I L L  I S  THE ONLY D I S P O S A L  METHOD BY WHICH A L L  S O L I D  
WASTE, I R R E S P E C T I V E  OF S I Z E ,  MOISTURE,  OR OTHER C l - A R A C T E R I S T I C S ,  CAN BE D I S P O S E D  OF. HOWEVER, AS C I T I E S  GROW I N  S I Z E ,  
A V A I L A B L E  LAND BECOMES MORE AND MORE SCARCE AND COSTLY, AND H A U L I N G  COSTS TO AREAS O U T S I D E  T H E  C I T Y  NEGATE ANY S A V I N G S  
OVER THE COSTS OF O P E R A T I N G  A M U N I C I P A L ,  CENTRALLY LOCATED I N C I N E R A T O R .  " I N C I N E R A T I O N  I S  COMPLETE ''7 L E A V I N G  ONLY 2 0  
PERCENT TO 2 5  PERCENT B Y  WEIGHT TO BE D I S P O S E D  OF A T  S A N I T A R Y  F I L L S .  T H E  MAJOR CISADVANTAGES O F  I N C I N E R A T I O N  ARE THE 
H I G H E R  I N I T I A L  COSTS GF CONSTRUCTION, H I G H  O P E R A T I O N  AND MAINTENANCE COSTS, AND THE PROBLEM O F  T H E  F I N A L  D I S P O S A L  O F  
R E S I D U E .  THE PAPER R E L A T E S  THE H I S T O R Y  OF I N C I N E R A T I O N  I N  THE U N I T E D  STATES,  AND P O I N T S  OUT T H E  FACTORS TO BE 
CONSIDERED WHEN D E C I D I N G  UPON THE C A P A C I T Y  OF A PLANT. APPROXIMATE COSTS OF CONSTRUCTION AND O P E R A T I O N  OF AN 

S A N I T A R Y  F I L L S  AND I N C I N E R A T I O N  ARE THE ONLY TWO METHODS BY WHICH ALMOST ANY M U N I C I P A L  REFUSE CAN B E  HANDLED W I T H  THE 

I N C I N E R A T O R  APE DISCUSSED,  AND T P E  AREAS I N  NEED OF RESEARCH I N  T H E  F I E L D  OF I N C I N E R A T I O N  ARE P O I N T E D  OUT. ( U C I  

!28-93=M419 THREE I N C I  NE RATOR S SOLVE RE FUSE PR OBLEM ( COMPOST I NG S AN I T  ARY-L AN D F  I L L ADVANTAGES ( I NC I N ERAT I ON 1 

THE A M E R I C A N  C I T Y  7 t ( 8 ) ,  P. 1 0 2  (AUGUST 1 9 6 1 ) .  D E S C R I B E S  THE THREE I N C I N E R A T O R S  WHICH ARE B E I N G  USED FOR THE 
C O S T ( C A P I T P L 1  C C S T ( O P E R A T I N G 1  

D I S P O S A L  OF DELAWARE COUNTY, PA., REFUSE. COUNTY O F F I C I A L S  E X A M I N E D  V A R I O U S  METHODS O F  REFUSE D I S P O S A L  AND CHOSE 
I N C I N E R A T I C N  OVER S P N I T A R Y  L A N D F I L L I N G  AND COMPOSTING. THE THREE I N C I N E R A T O R S  COST I N  EXCESS OF $ 5 . 6  M I L L I O N .  ( P H S )  

08sP33Q.621 REFUSE F I R E D  STEAM GENERATOR AT NAVY BASE, NORFOLK, V I R G I N I A  ( I N C I N E R A T I O N  HEAT-RECOVERY WATER-WALL 
E M I S S I O N  (CCNTROL I COST ( C A P I T A L  
MOCRE, H. C. 

I N C I N E R A T I O N  OF S O L I D  WASTES, PROC OF THE MECAR SYMPOSIUM, NEW-YORK, NEW-YORK, P .  10 (MARCH 2 1 9  1 9 6 7 1 .  THE NEW 
REFUSE I N C I N E R A T O R  AT T H E  NORFOLK, V I R G I N I A  NAVAL BASE I S  DESCRIBED.  TWO FURNACES H A V I N G  A C A P A C I T Y  OF 1 8 0  TONS EACH 
ARE PROVIDED.  EACH FUPNACE CAN BE O I L - F I R E D  I F  NECESSARY. THE WATER-WALL FURNACES ARE CAPABLE OF P R O V I D I N G  100,000 
POUNDS OF STEAM PER HCUR. WATER-WALL FURNACES WERE SELECTED BECAUSE OF AN I N C R E A S E  I N  STEAM PRODUCTION OVER REFRACTORY 
FUPNACES W I T H  STEAM B O I L E R S .  D E S I G N  OF T H E  FURNACES I S  PRESENTED. 

P ~ , = ! U Z Q C ~ U  NEW I N C I N E R A T O R  A T  MUNICH,  WEST GERMANY ( HEAT-RECOVERY POWER H E A T I N G ( S P A C E 1  C O S T ( O P E R A T I N G 1  ) 
STABENOW, G. 

I N C I N E R A T I O N  OF S O L I D  WASTES, PROC OF THE MECAR SYMPOSIUM, NEW-YORK, NEW-YORKt P. 2 2  (MARCH 2 1 1  1 9 6 7 1 .  THE 
I N C I N E R A T O R  AT MUNICH, WEST GERMANY I S  DESCRIBED.  REFUSE I S  BURNED AND STEAM I S  PRODUCED T O  GENERATE E L E C T R I C I T Y .  
P U L V E R I Z E D  C O A L  I S  M I X E D  W I T H  T H E  REFUSE FOQ FUEL. TWO B O I L E R S  ARE PROVIDED,  EACH A B L E  TO GENERATE 2 2 C 9 0 0 0  L B S  PER 
HOUR OF STEAM AT 26DQ P S I G .  R A T I O  OF REFUSE TO COAL I S  40 PERCENT REFUSE TO 60  PERCENT COAL. FURNACES ARE WATER-WALL 
TYPE W I T H  M A R T I h  GPPTES. L A T E P  AN A D D I T I O N  WAS MADE TO THE P L A N T  TO I N C R E A S E  I T S  C A P A C I T Y .  REFUSE TC C C A L  R A T I O  WAS 
CHANGED TO 2 0  PERCENT REFUSE,  80 PERCENT COAL. 

p8=QkQE.421 AN I N C I N E R A T O R  W I T H  REFRACTORY FURNACES AN0 ADVANCED STOCK GAS C L E A N I N G  SYSTEMS ( E M I S S I C N ( C C N T R O L 1  
C A P A C I T Y  I N S T P U M E N T A T I O N  
WEGMAN, L. S .  

I N C I N E R A T I O N  O F  S O L I D  WASTES, PROC O F  T H E  MECAR SYMPOSIUM, NEW-YORK, NEW-YORK, P. 3 4  (MARCH 2 1 7  1 9 6 7 ) .  NEW 

D E S I G N  O F  T H E  A I R  P O L L U T I O N  CONTSOL EQUIPMENT AND THE CONTROLS ARE G I V E N .  
I N C I N E R A T O R  A T  NORTH HEMPSTEAD, NEW YORK I S  DESCRIBED.  PLANT CONTAINS THREE FURNACES, EACH RATED A T  200 TONS PER DAY. 

08-93-00fi4 DISPOSAL N E E D S  NEW METHODS ( INCINERATION SANITARY-LANDFILL 
HANSEN, N. 8.  

REFUSE REMCVAL JCURNAL l C ( 5 1 ,  P. 34 (MAY 1 9 6 7 1 .  THE PROBLEMS F A C I N G  SAN F R A N C I S C O  AND SAN MATED CCUNTY, C A L I F O R N I A  
ARE D U T L I N E D .  B A S I C A L L Y  BECAUSE OF O B J E C T I O N S  TO USE O F  T H E  SHORE APEA AND OTHER AREAS FOR L A N D F I L L  OPERATIONS,  
A L T E R N A T I V E  D I S P O S A L  METHODS OR S I T E S  MUST B E  DEVELOPED. AFTER STUDY I T  WAS RECCMMENDED T H A T  A S I T E  BE SELECTED AND AN 
I N C I N E R A T O R  BE B U I L T .  I T  IS RECOGNIZED THAT T H I S  S O L U T I O N  W I L L  S T I L L  REQUIRE L A N D F I L L  FOR R E S I C U E  C I S P O S A L .  

QB=.Q&QQJ3 REFUSE C C L L E C T I C N  AND D I S P O S A L  I N  WESTERN EUROPE-- PART I V -  REFUSE D I S P O S A L  B Y  I N C I N E R A T I O N  ( 

HEAT-RECOV EPY SALVAGE COST(0PERAT I N G l  C O S T ( C A P 1 T A L  B R I Q U E T T E (  F U E L  CALOR1 F I C - V A L U E  
ROGUS, C. A. 

P U B L I C  WORKS 91 (7 ) ,  P a  7 2 - 7 6  ( J U L Y  1 9 6 2 ) .  HIGH-TEMPERATURE I N C I N E R A T I O N  OF M U N I C I P A L  REFUSE WAS DEVELOPED NEARLY 
1CO YEARS AGO I N  ENGLAND, AND BY 1920 OVER 2 3 0  P L A N T S  WERE I N  OPERATION I N  B R I T A I N .  I N C I N E R A T I O N  LAGGED ON THE 
CONTINENT.  HDkEVEP,  I N  THE 1 R 9 0 ' S ,  A LARGE 2 7 0 - T O N  PER DAY P L A N T  WAS CONSTRUCTED I N  HAMBURG. SUBSEQUENTLY, MANY OTHER 
PLANTS WERE CONSTRUCTED. MOST OF THEM WERE E Q U I P P E D  W I T H  STEAM B O I L E R S  AND E L E C T R I C  POWER GENERATORS. BY 1940, OVER 
2 5 0  REFUSE I N C I N E R A T C P  P L A N T S  HAD B E E N  B U I L T  I N  T H E  U.S. T H E  I N D I V I D U A L  C A P A C I T I E S  OF THE U.S. P L A N T S  RANGED UP TO 7 5 0  
T0N.S PER DAY. FOLLCWING WORLD WAR 1, R I S I N G  LABOP COSTS, E M P H A S I S  ON SALVAGING,  CHEAPER SOURCES O F  U T I L I T Y  POWER, AND 
NUISANCES CREATED BY T H E  STILL-NOT-PERFECTED D E S I G N  OF I N C I N E R A T O R S  L E D  TO A R E V I S E D  USE OF I N C I N E R A T O R S .  HOWEVER, T H E  
N E A R L Y  COMPLETE M E C H A N I Z A T I O N ,  H I G H E R  AND MORE EVEN B U R N I N G  TEMPERATURES, AND THE BULK AND H I G H  CONTENT OF 
NONDECOMPOSABLE S Y N T H E T I C S  I N  T O D A Y ' S  REFUSE ARE B R I N G I N G  ABOUT A RETURN I N  THE P O P U L A R I T Y  OF T H E  I N C I N E R A T O R  AS A 
D I S P O S A L  DEVICE.  I N C I N E R A T I O N  ACCOUNTS FOR ABOUT 3 5  PERCENT O F  REFUSE D I S P O S A L  I N  AMERICA AND FOR 12  PERCENT T O  8 5  
PERCENT I N  EUROPE, k I T H  A M E D I A N  OF ABOUT 43  PERCENT I N  WESTERN EUROPE. S E P A R A T I O N  OF S A L A B L E  COMPONENTS AND 

E X T E N T  ELSEWHERE. PECOVERY OF WASTE HEAT FOR STEAM AND E L E C T R I C  POWEP G E N E R A T I O N  I S  P R A C T I C E D  E X T E N S I V E L Y  ON THE 
CONTINENT.  T H E  USE OF I N C I N E R A T O R S  A S  AN I N T E R M E D I A T E  D I S P O S A L  PROCESS TO REDUCE T H E  VOLUME O F  REFUSE BEFORE F I N A L  

I N C I N E R A T I O N  O F  THE T A I L I N G S ,  OR REMAINDER, I S  DONE MOST E X T E N S I V E L Y  I N  ENGLAND AND SCOTLAND, BUT ONLY T C  A N E G L I G I B L E  

D I S P O S A L  BY L A N D F I L L I N G  OR OTHER METHODS I S  NOT USED MUCH A S  YET, BUT I T  MAY BECOME MORE A T T R A C T I V E  DUE TO T H E  
I N C R E A S I N G  B U L K I N E S S ,  B U P N A B I L I T Y ,  AND P L A S T I C S  CONTENT OF MODERN REFUSE. COMPLETE I N C I N E R A T I O N ,  I N  WHICH THE REFUSE 

O R I G I N A L  I N P U T  I S  MGST POPULAR I N  T H E  U.S., BUT SELDOM P R A C T I C E D  ABROAD. THROUGHPUT T I M E  I S  NO LONGER THAN FOR 

I N C I N E R A T I O N  I N  EUROPE AND THE U.S. ARE PRESENTED. A T A B L E  OF D A T A  FOR STEAM AND POWER G E N E R A T I O N  I N  P A R I S ,  HAMBURG? 
AND Z U R I C H  ALSC I S  FROVIOED. A M E D I A N  F I G U R E  FOR POUNDS O F  STEAM PER POUND OF REFUSE SEEMS TO BE ARCUND 1.40 FOR 
MODERN REFUSE AND PECENT PLANTS.  F U E L  B R I Q U E T T E S  CAN BE MANUFACTURED FROM REFUSE BY S O R T I N G  OUT N O N C O M B U S T I B L E S t  
G R I N D I N G  TO SECURE GFEATER U N I F O R M I T Y ,  DRYING, AND E X T R U D I N G  THE B R I Q U E T T E  UNDER PRESSURE. AN AVERAGE HEAT OUTPUT O F  
7, 5 0 0  B T U / L B  C A N  BE PFODUCED WITHOUT ANY N O T I C E A B L E  SMOKE. SEVERAL S P E C I A L  FEATURES O F  EUROPEAN I N C I N E R A T O R S  ARE 

I S  BUQNED SO THOROUGhLY T H A T  THE R E S I D U E  C O N T A I N S  NO P U T R E S C I B L E S  AND I T S  VOLUME I S  REDUCED TO 5 PERCENT OF THE 

I N T E R M E D I A T E  D I S P O S A L .  THE VOLUND A N 0  THE DE R O L L  SYSTEMS OF I N C I N E R A T I O N  ARE DESCRIBED.  COMPARATIVE COST D A T A  FOR 

NOTED- ( 1 )  EXHAUST STACKS SEEM TO B E  HIGHER THAN THOSE I N  ,THE U.S. ( 2 )  F I X E D  CRANE CABS W I T H  A I R  C O N D I T I O N I N G  AND GLASS 
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ENCLOSURES, CENTRALLY LOCATED, G I V E  GOO0 V I S I B I L I T Y  AND CONTROL OF CRANE AND P I T  OPERATIONS.  ( 3 1  THE P R O V I S I O N  OF 
LARGE STORAGE P I T S  W I T H  UP TO 48 HR O F  O P E R A T I N G  C A P A C I T Y  I S  T H E  USUAL P R A C T I C E .  14)  ECCENTRICALLY-SHAPED METAL 

SHEAR-GATES I N  V E R T I C A L  METAL F E E D I N G  CHUTES I N S U R E  CLOSURE A N 0  G I V E  P O S I T 1  VE P R O T E C T I O N  A G A I N S T  BACKDRAFTS AND 

U S E  OF I N S P E C T I @ N  DCORS GUARD A G A I N S T  EMERGENCE OF FURNACE DUST AND THE I N T A K E  OF UNWANTED EXCESS A I R .  ( 7 )  P U L L I N G  I N  

CHARGING HOPPERS REDUCE OR E L I M I N A T E  CLOGGING AND B R I D G I N G  OF REFUSE. (5) H Y D R A U L I C A L L Y  OPERATED H O R I Z O N T A L  

B A C K F I R E S .  ( 6 )  A I R T I G H T  SHEET METAL C A S I N G S  FOR FURNACES COUPLED W I T H  E L I M I N A T I O N  OF S T O K I N G  DOORS AND ONLY N O M I N A L  

COMBUSTION A I R  FFOW T I P P I N G  FLOOR AND STORAGE P I T S  SO AS TO PRODUCE A S L I G H T  VACUUM I N  THESE AREAS E F F E C T I V E L Y  REDUCES 
DUST. (8 THE SUCCESSFUL USE OF ORANGEPEEL T Y P E  CRANE BUCKETS I N  H A N D L I N G  REFUSE DESTROYS T H E  MYTH THAT ONLY 
CLAM-SHELL BUCKETS k G R K  WELL. ( U C 1  

9 8 3 3 1 Q W  S A L I N E  WPTEP C C h V E R S I O N  AT NO COST FOR FUEL ( HEAT-RECOVERY HEAT(PROCESS1 

P U B L I C  WOPKS 97(1), P. 62-63 ( J A h U A R Y  1966). A D I S C U S S I O N  O F  THE P O S S I B I L I T Y  OF U S I N G  REFUSE I N C I N E R A T O R S  FOR THE 
CONVERSION OF S A L I N E  WATER TO F R E S H  WATER AND STEAM FOR E L E C T R I C  POWER GENERATION.  THERE I S  A T A B L E  AND F I G U R E  

POPE, M e  + DEMING, L .  F .  

D E T A I L I N G  T b E  COST PND D F S I G N  FEATURES O F  M U L T I - S T A G E  F L A S H  TYPE EVAPORATORS. 

Qf=mQM1 NEW P E S I D U E  COMBUSTION I N S T A L L A T I O N  ( I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L  1 1 
F A B I A N ,  h .  + WEBER, H a  0 .  

D I E  NEUE RUECKSTANOVERBRENNUNGSANLAGE DER FAPBENFABRIKEN BAYER AG, LEVERKUSEN, BRENNSTOFF-WAERME-KRAFT 19(10) P. 
484-486 (OCTOBER 19671. COMBUSTION I N S T A L L A T I  CN FOR PRODUCTION R E S I D U E S  WAS B U I L T  I N  ACCORDANCE W I T H  MOST RECENT 
T E C H N I C A L  CEVELCPMENTS. I T  I S  C 4 P A B L E  OF B U R N I N G  ABOUT 100 TPD O F  REFUSE OF A L L  TYPES. METHOD CHOSEN I S  D E S C R I B E D  AND 
MEASURES TI2 PRCTECT NEIGHBCRHOOD A G A I N S T  N U I S A N C E  AND DANGER ARE PRESENTED. ( E 1  I 

Q,&Q3=Qa.1?9 REFUSE D I S P O S A L  I N  THE C I T Y  OF B I R M I N G H A M  ( Q U A N T I T Y  C H A R A C T E R I S T I C S  C O M P O S I T I O N  C A L O R I F I C - V A L U E  
VOLUME-REDUCTION SALVAGE I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L  SLUDGE(  I N D U S T R I A L )  
HARVEY, K. 

P U B L I C  C L E A N S I N G  57(12), P .  622-644 (DECEMBER 19671 THE O R G A N I Z A T I O N  AN0 SOME O F  THE METHODS U T I L I Z E D  BY T H E  C I T Y  
OF B I R M I N G H A M  SALVAGE DEPARTMENT T O  CARRY OUT REFUSE D I S P O S A L  I N  AN E F F I C I E N T  AND NUISANCE FREE MANNER ARE O U T L I N E D .  
TO D I S P O S E  O F  THE HUGE AMOUNT O F  REFUSE PRODUCED I N  T H E  C I T Y  EACH YEAR, PRESENTS A TASK OF ENORMOUS MAGNITUDE AND 
IMPORTANCE, AN OPERATION MADE MORE D I F F I C U L T  B Y  THE F A C T  THAT REFUSE I S  A M A T E R I A L  W H I C H . I S  CONSTANTLY Cl-ANGING I N  

P U B L I C  HEALTH.  I T  MUST BE ACCEPTED T H A T  NO S I N G L E  SYSTEM HAS BEEN EVOLVED WHICH I S  T H E  PANACEA TO A L L  REFUSE D I S P O S A L  
PPOBLEMS. C O N D I T I O N S  P R E V A I L I N G  I N  A P A R T I C U L A R  L O C A L I T Y  MUST O B V I O U S L Y  HAVE CONSIDERABLE I N F L U E N C E  I N  D E T E R M I N I N G  T H E  
P O L I C Y  AND METHODS TO B E  ADOPTED. I T  I S  E A S I E R  TO RECORD WHAT HAS BEEN DONE I N  T H E  PAST RATHER T H A N  FORECAST FUTURE 
DEVELOPMENTS, BUT THERE SEEMS EVERY REASON TO B E L I E V E  T H A T  THE VERY GREAT BURDEN ALREADY PLACED ON THE REFUSE D I S P O S A L  
F A C I L I T Y  WILL CONTINUE T O  INCREASE.  I N C I N E R A T I O N  I S  L I K E L Y  T O  GROW I N  IMPORTANCE AS AN E F F E C T I V E  METHOD OF D E A L I N G  
W I T H  T H E  E V E R - I N C R E A S I N G  VOLUME OF REFUSE PRODUCED B Y  THE P O P U L A T I C N  AND CHANGES I N  REFUSE C O M P O S I T I O N  AND THE D E C L I N E  
I N  THE DEMAND FOR S A L V A G I N G  OPERATIONS ARE L I K E L Y  T O  RESULT I N  R A D I C A L  CHANGES I N  THE TYPE OF I N C I N E R A T O R  D E S I G N  
CONSIDERED S U I T A B L E  FOR THE FUTURE. A GREAT D E A L  REMAINS T O  BE DONE I N  ADVANCING THE P R A C T I C E  OF REFUSE D I S P O S A L  AND 
C E R T A I N L Y  AS TEChNOLOGY PROGRESSES, I T  W I L L  BECOME A H I G H L Y  S P E C I A L I Z E D  BRANCH O F  ENGINEERING.  MANY I N T E R E S T I N G  
DEVELOPMENTS ARE PRCMISED,  AND I 4M Q U I T E  C E R T A I N  T H A T  AS I N  T H E  PAST, T H E  SALVAGE COMMITTEE W I L L  C C N T I N U E  TO BE I N  THE 
FOREFRONT O F  PROGRESS WHEN D E T E R M I N I N G  FUTURE P O L I C Y  I N  ORDER THAT T H E  SALVAGE DEPARTMENT MAY MEET THE TREMENDOUS 
CHALLENGE SET BY THE T A S K  OF REFUSE D I S P O S A L  I N  THE C I T Y  OF B I R M I N G H A M  B Y  THE A P P L I C A T I O N  O F  T H E  MOST ADVANCED METHODS 
AND E Q U I P M E N T  A V A I L A B L E .  

PMkQ!2691 B U I L D  I N C I N E R A T O R  N E X T  TO D I S P O S A L  S I T E  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  C A P A C I T Y  ) 

C O M P O S I T I O N  AND CHAPACTER, AN0 WHICH IS P O T E N T I A L L Y  CAPABLE O f  G I V I N G  R I S E  TO NUMEROUS L A T E N T  N U I S A N C E S  AND HAZARDS T O  

HUMMELL, J. D. 
REFUSE REMOVAL JOURNAL 10(1), P. 20, 30 (JANUARY 1967). M I A M I  COUNTY, O H I O  HAS APPROVED P L A N S  AND S P E C I F I C A T I O N S  
FOG A NEW I N C I N E R A T I O N  F A C I L I T Y .  T H E  S I T E  I S  LARGE ENOUGH FOR BOTH THE I N C I N E R A T O R  AND A L A N D F I L L  FOR THE RESIDUE.  
Q U A N T I T Y  O F  REFUSE PER WEEK WAS E S T I M P T E D  TO BE 550 TONS I N  1968, 1100 TONS I N  1980, A N 0  1600 TONS I N  1990. D E S I G N  OF 
B U I L D I N G S ,  ETC. WAS FDF E X P A N S I O N  TO TWO T I M E S  THE OUTPUT I N  1990. F I R S T  STAGE I N C I N E R A T O R  HAS A C A P A C I T Y  O F  150 TONS 
PER DAY. 

!?..B=!l3=@21Q3 A GOOD I N C I N E R A T O R  S I T E  ( COST(USER1 D E S I G N  
GARC, G. W .  

THE A M E R I C A N  C I T Y  74(5)1 P. 1 0 8  (MAY 1959). A 2 0 0 - T O N  I N C I N E R A T O R  HAS BEEN B U I L T  I N  L E X I N G T O N ,  KENTUCKY, W I T H  
F d C I L I T I E S  S I Z E D  FOR A 5r! PERCENT INCREASE I N  C A P A C I T Y  A T  A COST OF A P P R O X I M A T E L Y  $705~000. T H E  E N T I R E  OPERATIONAL 
PROCEOURET EXPEKGITURES,  AND INCOME ARE REVIEWED.  ( P H S )  

c8d!p9=~IQ9 NEW TYPE OF M U N I C I P A L  I N C I N E R A T O R  ( E M I S S I O N ( C O N T R O L 1  SLUDGE(SEWAGE) C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  1 
GLACE, 1. M a r  JR. 

THE A M E R I C A N  C I T Y  74(11) P. 89 (NOVEMBER 1959). WHITEMARK TOWNSHIP, P E N N S Y L V A N I A ,  HAS CONSTRUCTED THE N A T I O N ' S  
F I R S T  " H O R I Z O N T A L  FL3W-THROUGH " I N C I N E R A T O R ,  C O M B I N I N G  I T  W I T H  SEWAGE P U R I F I C A T I O N .  THUS AN E F F I C I E N T  A N 0  
ECONOMICAL SYSTEM FCR BOTH. T H E  IMPORTANT CONSTRUCTIONAL AND O P E R A T I O N A L  F E A T U R E S  ARE DESCRI  BED, ALCNG W I T H  T H E  
FACTDSS WHICH HAVE MADE I T  A GOOD I N V E S T M E N T  FOR T H E  COMMUNITY. C A P A C I T Y  IS 300 TONS PER DAY. ( P H S I  

fX=Q3.=QC.2&$ CHOOSING T H E  R I G H T  I N C I N E R A T O R  ( D E S I G N  S A N I T A R Y - L A N O F I L L  C O S T ( C A P 1 T A L )  S I T E - S E L E C T I O N  1 
HEAREY, F. L. 

C I V I L  FNGRG, P. 651 (SEPTEMBER 1$58). NO ONE FORMULA CAN BE A P P L I E D  I N  D E T E R M I N I N G  W H I C H  T Y P E  OF I N C I N E R A T O R  
J N S T A L L A T I O N  WOULD BE B E S T  FOR ALL COMMUNITIES.  EACH TYPE MUST B E  I N V E S T I G A T E D .  S T U D I E S  MUST B E  S U F F I C I E N T L Y  THOROUGH 
TO D E T E R M I N E  THE PRCPER O P E R A T I N G  METHODS, T O  D E C I D E  UPON T H E  BEST A V A I L A B L E  S I T E ,  AND TO D E C I D E  UPON THE MOST 

AMATEURS. I N  T H I S  F I E L D ,  AS I N  MANY OTHERS, CAREFUL P L A N N I N G  I S  THE F I R S T  R E Q U I S I T E  TO ECONOMY, E F F I C I E N C Y ,  AND A GOOD 
I N S T A L L A T  I O N  ( U C  1 

S A T I S F A C T O R Y  METHOD CF F I N A N C I N G .  CONSTSUCTION COSTS ALONE MAKE I T  E V I D E N T  THAT THE S E L E C T I O N  SHOULD NOT B E  MADE BY 

Q8-03-Q2153 EXPERIENCE I N  O P E R A T I N G  STUTTGART GARBAGE I N C I N E R A T I N G  P L A N T  ( D E S I G N  I N C I N E R A T O R  I 
NOWAK, F. 

ERFAHRUNGEN AN CER MUELLVERBRENNUNGSANLAGE STUTTGART. BPENNSTOFF-hAERME-KRAFT 19(2) P. 71-76 (FEBRUARY 1967 
V A R I E D  EXPERIENCE WAS G A I N E D  D U R I N G  I8 MONTHS OF OPERATION.  TROUBLES I N  COMPARABLE PLANTS,  AND P O S S I B I L I T I E S  OF HOW TO 
COPE W I T H  THESE PROBLEMS BY IMPROVEMENT OF SEVERAL COMPONENTS OF PLANT ARE D E A L T  WITH.  CONCLUSIONS ARE DRAWN FOR 
FUTURE PLANTS. ( E 1 1  

!Xj;r_Q3=QQI53 STEAC G E N E R A T I  CN FROM I N C I N E R A T I O N  ( HEAT-RECOVERY 

P U B L I C  WORKS 95(6), P a  92-94 (AUGUST 1964). T H E  I N S T A L L A T I O N  OF A B O I L E R  I N  AN I N C I N E R A T O R  P L A N T  AOT ONLY P R O V I D E S  

T H E  PRODUCTS O F  COMBUSTIOV SO THAT A STANDARD COMMERCIAL DUST COLLECTOR MAY BE USED. A CONTINUOUS FEEC PROCESS RESULTS 

SHFQUINE,  E. R. 

ENERGY AT A C O M P A R A T I V E L Y  LOW F U E L  COST, BUT ALSO S I M P L I F I E S  PROBLEMS O F  A I R  P O L L U T I O N  CONTROL B Y  A U T O M A T I C A L L Y  C O O L I N G  

I N  FAP GREATER E F F I C I E N C Y  THAN A BATCH F E E D I N G  PROCESS. I T  I S  B E L I E V E D  THAT 450 P S I  AND 725 DEGREES F ARE R E S P E C T I V E L Y  
T H E  MAXIMUM PRESSURE AND TEMPERATURE NHICH SHOULD B E  CONSIDERED FOR T H E  FUEL UNDER D I S C U S S I O N .  I N D U S T R I A L  P L A N T S  O F T E N  
NEED STEAM, ANC THEY GENERATE REFUSE WHICH MUST B E  D I S P O S E D  OF. I N  THE PAST, MOST M U N I C I P A L  I N C I N E R A T O R S  HAVE BEEN 
LOCATED I N  AREAS WHEFE THERE WAS L I T T L E  P O S S I B I L I T Y  OF U S I N G  STEAM. I T  I S  B E L I E V E D  T H A T  I N  THE FUTURE MORE 
I N C I N E R A T I N G  P L A N T S  WILL B E  LOCATED SO THAT THE STEAM-GENERATING P O T E N T I A L  MAY BE U T I L I Z E D ,  AS T H I S  P O T E N T I A L  BECOMES 
MORE F A M I L I A R .  ( U C )  
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Q&=Q3=QQ.I65 I N S T A L L A T I O N  OF C I T Y  OF LAUSANNE FOR COMBUSTION OF SEWAGE SLUDGE U S I N G  F L U I D I Z A T I O N  PROCESS ( 
SLUDGE(SEWAGEI  I N C I N E R A T I O N  1 
WEIAND, H. + KALMBACH, K. 

D I E  ANLAGE DER STADT LAUSANNE ZUR VERBRENNUNG VON ABWASSERSCHLAMM NACH DEM WIRBELSCHICHTVERFAHREN,  
BPENNSTOFF-WAERME-KPAFT 1 8 ( 5 1  P. 231-235 (MAY 1 9 6 6 )  COMBUSTION P L A N T  I N  O P E R A T I O N  S I N C E  1965  CAN HANDLE SEWAGE 
SLUDGE FROM POPULATION OF 200,0c1)  TO 250,000 IN ONE UNIT. FLUIDIZATION PROCESS, MODIFIED FOR THIS PURPOSE, HAS PROVED 
I T S E L F .  T O  S U S T A I N  CONTINUOUS COMBUSTION, A V A I L A B L E  SLUDGE CAN B E  M I X E D  W I T H  OTHER WASTE PRODUCTS W I T H  k I G H E R  
C A L O P I F I C - V A L U E .  D E T A I L S  OF OPERATIONAL E X P E R I E N C E  ARE G I V E N .  ( I N  GERMAN) I E I )  

pB-03-QQz61 I D E A S  ON COMBINED COMBUSTION OF SLUDGE AND WASTE PRODUCTS I N  GRATE F I R E S  ( I N C I N E R A T I O N  1 

BRENNSTOFF-WAERME-KR-AFT 18( 51 ,  P. 223-236 (MAY 1 9 6 6 )  SPEC1 A L  D I F F I C U L T I E S  ENCOUNTERED FROM P O I N T  WHERE CHARGE I S  
PALM, Re 

PREPARED, I G N I T I O N  AND COMBUSTION PROCESS THROUGH T O  END PRODUCT. NUMBER OF T Y P E S  OF SLUDGE ARE D I S C U S S E D  FROM P O I N T  OF 
VIEW OF C O M P O S I T I O N  A N 0  T H E I R  I G K I T I O N  AND COMBUSTION. FROM PRESENT KNOWLEDGE, CONCLUSIONS ARE DRAWN FOR D E S I G N  OF 
U N I V E R S A L  FURNACE. ( I N  GERMAN) ( E 1  

08-07-QQ111 I N C I N E R A T O R  PROGRAM ( SCRUBBER(WATER)  D E S I G N  SEWAGE(EFFLUENT1 1 

C I V I L  ENGRG (NEW-YORK), 3 3 ( 6 ) ,  P. 64-66 ( J U N E  19631.  D E S I G N  FEATURES OF THREE I N C I N E R A T O R  PLANTS I N  DELAWARE 
M I T C H E L L ,  R. J .  

COUNTY, P E N N S Y L V A N I A ,  W I T H  C A P A C I T Y  OF 54P T P D  EACH. A L L  P L A N T S  ARE OF TRAVELING-GRATE TYPE,  W I T H  S P E C I A L  FLY-ASH 
C O L L E C T I O N  SYSTEMS TO MEET S T R I C T E S T  A I R  P O L L U T I O N  STANDARDS. TWO PLANTS HAVE WET-BOTTOM S E D I M E N T A T I O N  CHAMBERS, 
U T I L I Z I N G  TREATED E F F L U E N T  FROM NEARBY SEWAGE TREATMENT' P L A N T S  A T  CONSIDERABLE S A V I N G  I N  WATER COST. PLANT NO. 3 I S  
D I S C U S S E D  I N  D E T A I L ,  S P E C I A L  I N T E R E S T  C E N T E R I N G  ON FLY-ASH H A N D L I N G  AND E L I M I N A T I O N  EQUIPMENT.  ( E 1  1 

W-03-QQLZ3 SLUDGE I N C I P ' E R A T I O N  P L A N T  I N  STUTTGART-MUEHLHAUSEN SEWAGE TREATMENT WORKS 
VATEP, W. 

D I E  SCHLAMMVERASCHUNGSANLAGE I M  HAUPTKLAERWERK STUTTGART MUEHLHAUSEN, BRENNSTOFF-WAERME-KRAFT 1 8 ( 5 )  P. 240-243 (MAY 
1966 1 .  L U R G I  S L U D G E I A S H  PROCESS W I T H  M U L T I - S T A G E  ROTARY FURNACE H A S  PROVED I T S E L F ,  AFTER C E R T A I N  M O D I F I C A T I O N S ,  AS 
PIONEER PLANT. I N  T H I S  PRCCESS, ASH PROCUCED I S  USED AS A D D I T I O N A L  F I L T E R  MEDIUM. CONSTRUCTION,  O P E R A T I C N ,  CONTROL AND 
R U N N I N G  OF PLANT ARE I L L U S T R A T E D .  I N I T I A L  D I F F I C U L T I E S ,  AND WAY I N  WHICH THEY WERE OVERCOME, ARE D I S C U S S E D  AND SOME 
D E T A I L S  ON COST OF O P E R A T I O N  GIVEN.  ( I N  GERMAN) ( E 1 1  

eB=P3=2Q!IIb SEWAGE D I S P O S A L  PROJECT OF C I T Y  OF NUREMBERG 

D A S  SCHLAMMENTWAESSERUNGSPRQJEKT DER STACT NUERNBERG, BRENNSIOFF-WAERME-KRAFT 18(  51, P 249-251 ( M A Y  1 9 6 6 ) .  SEWAGE 
D I S P O S A L  I N S T A L L A T I C N  FOR M A I N  TREATMENT P L A N T  FUCHASTRASSE W I L L  HAVE I N I T I A L  WEEKLY THROUGHPUT OF 2300 TONS OF 
DECOMPOSED SEWPGE. AUTOCLAVE PROCESS @ F  VON ROLL,  M H I C H  HAS BEEN TESTED I N  LARGE T R I A L  I N S T A L L A T I O N  I S  DESCRIBED W I T H  
REFERENCE TO F L O k  SHEET. LAYOUT AND METHOD OF O P E R A T I O N  ARE D I S C U S S E D  AND WEEKLY BALANCE SHEET G I V E N .  ( I N  GERMAN) 
( E I I  

9B=Q3=9818!J REFUSE I N C I N E R A T I O N  I N  HAMBURG AND I T S  E X T E N S I O N  W I T H  VON-ROLL FURNACES ( HEAT-RECOVERY PGWER E M I S S I O N  

FREY, H. 

EM I S S  I O N  ( CONTROL 
KAMPSCHULTE, J. 

D I E  MUELLVERBRENNUNG I N  HAMBURG UND THRE ERWEITERUNG DURCH VON-ROLL-OEFEN, BRENNSTOFF-WAERME-KRAFT 14(  5 )  9 P. 228-231 
(MAY 1 9 6 2 ) .  COMBUSTION 3 4 ( 4 ) ,  P .  54 (OCTOBER 1 9 6 2 ) .  REFUSE I N C I N E R A T I O N  COMBINED W I T H  STEAM AND POWER GENERATION 
H A S  B E E N  P R A C T I C E D  I N  HAMBURG FOR 66  YEARS. T H E  F I R S T  E X T E N S I O N  W I T H  2 VON-ROLL FURNACES AND WASTE-HEAT B O I L E R S  WAS 
D E C I D E D  UPON I N  1 9 5 6 ,  T H E  SECOND W I T H  3 I D E N T I C A L  U N I T S  I N  1961 .  THE VON-ROLL FURNACE ( 2 0 0  TONS R E F U S E / 2 4  H R )  C O N T A I N S  
A D R Y I N G  AND A COMBUSTION GRATE FOLLOWED BY A SLAGGING GENERATOR S U P P L I E D  W I T H  A STEAM-AIR M I X T U R E  FOR THE COMPLETE 
B U R N I N G  OUT OF THE ASH. THE GRATES CAN BE S U P P L I E D  W I T H  R E C I R C U L A T E D  F L U E  GASES, COLD A I R  OR PREHEATED A I R .  EACH 
WASTE-HEAT B O I L E R  GENERATES 3 4  K L B / H R  OF STEAM A T  256 P S I  AND 608 DEGREES F. T H E  E L E C T R O S T A T I C  P R E C I P I T A T O R S  H A V E  AN 
E F F I C I E N C Y  OF 98.8 PERCENT. STEAM I S  GENERATED A T  A R A T E  OF 1.5 TONS PER TON REFUSE I N  SUMMEP AND 1.32 TONS PER TON 
REFUSE I N  WINTER. kHEN THE NEW P L A N T  I S  I N  O P E R A T I O N  (PROBABLY L A T E  I N  1 9 6 2 )  MORE THAN 1 M I L L I O N  CU-M/YR CAN BE BURNED 
AND 60-70 G I G A  WATTS GENERATED. A NEW D E S I G N  OF COMBINED FURNACE AND B O I L E R  W I T H  3 GRATES (ONE R E P L A C I N G  T H E  S L A G G I N G  
GENERATOR) I S  B E I N G  I N S T A L L E D  I N  FRANKFURT ( 2  X 3CO TONS R E F U S E / 2 4  H R I .  ( P H E A )  

Q-&QQ781 M U N I C H  PEFUSE POWER S T A T I O N  ( HEAT-RECOVERY POWER H E A T ( S P A C E 1  I N C I N E R A T O R  ) 

MUELLKRAFThERK MUENCHEN, BRENNSTCFF-WPEPME-KRAFT 1 4 ( 5 ) ,  P. 232-233 (MAY 1 9 6 2 ) .  COMBUSTION 3 4 ( 4 )  P. 54-55 (OCTOBER 
ANDRITZKY,  M. 

l q 6 2  1 .  T H E  AMOUNT O F  REFUSE COLLECTED I N  M U N I C H  I S  ABOUT 40 M I L L I O N  CU F T / Y E A R  AND I S  EXPECTED T O  INCREASE TO 6 4  
MILLION cu FT IN 1971 .  ITS A V E R A G E  NET cv rs 2,700 BTUILB. IT WILL BE BURNED IN 2 BENSON BOILERS ( 2 2 0  KLBIHR., 2,560 
P S I ,  1,005/1 ,0C5 DEGREES F.)  EACH W I T H  2 SEPARATE FURNACES, ONE E Q U I P P E D  W I T H  A M A R T I N  STOKER ( 6 0 0  SQ. FT.  GRATE A R E A )  
B U P N I N G  25  TONS/HR. CF P E F U S E  ANC A U X I L I A R Y  O I L  BURNER, THE OTHER W I T H  P U L V E R I Z E D  COAL BURNERS. OF THE T O T A L  STEAM 
OUTPUT, THE M A R T I N  STOKER PRODUCES 4 0  PERCENT AND T H E  P U L V E R I Z E D  COAL 6 0  PERCENT. THE F L U E  GASES ARE COMBINED A T  A 
TEMPERATURE OF 192OC DEGREES F. WHICH I S  BELOW THE ASH S O F T E N I N G  P O I N T  OF THE REFUSE ASH. THE E F F I C I E N C Y  OF T H E  B O I L E R  
I S  9 2  PERCENT k H E N  COAL F I R E D  AND 8 5  PERCENT WHEN COMBINED F I R E D .  THE STEAM I S  S U P P L I E D  TO A 6 8  MW TURBOGENERATOR W I T H  
AN E X T R A C T I O N  STAGE FOR A D I S T R I C T  H E A T I N G  SYSTEM. THE F I R S T  E X T E N S I O N  W I T H  A 100 MW U N I T  I S  PLANNED FOR O P E R A T I O N  I N  

( P H E A  
1 9 6 6 / 7  WHEN A L L  REFUSE COLLECTED AT T H A T  T I M E  WILL BE BURNED. THE F I N A L  S I Z E  OF THE POWER S T A T I O N  IS T O  B E  368 MW. 

0 8 - 0 3 - C u S 2  CALUMET I N C I N E R A T O R  - CHICAGO'S SECOYD, N A T I O N ' S  LARGEST ( E M I S S I O N I C O N T R O L )  C O M P O S I T I O N  ) 
STELLWAGEN, Re H. 

T H E  AMERICAN C I T Y  7 5 ( 2 ) ,  P. 96-08 (FEBRUARY 19601.  CHICAGO'S CALUMET I N C I N E R A T O R  I S  C H I C A G O ' S  SECOND I N  A 
LONG-TERM I N C I N E R A T O R  CONSTRUCTION PROGRAM AND I S  THE LARGEST B U I L T  SO FAR I N  THE U N I T E D  STATES.  I T  CONTAINS S I X  
FUQNACES, EACH RATED A T  200 TCNS PER 24 HOURS, IS R E Q U I R E D  TO D I S P O S E  OF A L L  R U B B I S H  AND MEET S T R I C T  A I R  P O L L U T I O N  
CONTROL ORDINANCES. EACH O F  THE S I X  FURNACES I S  D I V I D E D  I N T O  THREE C E L L S  W I T H  I N D I V I D U A L  CHARGING AND ASH REMOVAL. 
M A T E R I A L  ENTERS T H F  FURNACE THROUGH PNEUMATIC-POWERED GATES. THE FURNACES ARE DESIGNED ON A B A S I S  OF M I X E D  REFUSE OF 
46  PERCENT COMBUSTIBLE,  1 5  PERCENT MOISTURE AND 29 PERCENT NON-COMBUSTIBLE. R E F U S E  AVERAGES 400 TO 500 POUNDS PER 
CU-YD AND 4,OOC B T U / L B .  A SPRAY SYSTEM WITH F I V E  WET-BAFFLE SURFACES AND A WET BOTTOM I S  USED TO REMOVE F L Y  ASH. T E S T S  
SHOW T H A T  NO S I G N I F I C A N T  AMOUNT OF CARBON D I O X I D E  IS REMOVED FROM THE E F F L U E N T  GAS STREAM B Y  THE USE OF THE WET 
COLLECTOR SYSTEM. (PHEA 

Q k Q - Q Q Z U  V I E W P O I N T S  FOR T H E  D E S I G N  OF MODERN REFUSE COMBUSTION PLANTS ( HEAT-RECOVERY E M I S S I O N ( C C N T R O L 1  
I N C I N E R A T O R  1 
KERN, A. 

GESICHTSPUNKTE FUER D I E  AUSLEGUNG N E U Z E I T L I C H E R  VERBRENNUNGSANLAGEN FUER STADTMUELL, BRENNSTOFF-WAERME-KRAFT 1 4 ( 5  P. 

U T I L I Z A T I O N  REQUIRES L A R G E  F L U E  GAS COOLING AND C L E A N I N G  PLANTS,  I T  I S  MORE ECONOMICAL T O  I N S T A L L  B C I L E R S  FOR T H E  
G E N E P A T I O N  OF HOT WATER OR STEAM AND TURBOGENERATORS WHEREVER USE CAN BE FOUND FOR THE HOT WATER AND E L E C T R I C I T Y .  THE 
P L A N N I N G  O F  A S T A T I O N  SHOULD B E  PRECEDED B Y  A STUDY OF THE REFUSE PPOPERTIES,  I . E . 1  CV I N  WINTER AND SUMMER, ASH F U S I O N  
P O I N T ,  MOISTURE CONTENT, AND AMOUNTS COLLECTED. THE D E S I G N  OF THE P L A N T  MUST EXCLUDE THE P O S S I B I L I T Y  OF ANY S M E L L  

226-127 ( M A Y  1 9 6 2 ) .  COMBUSTICIN 3 4 ( 4 )  , P. 54 (OCTOBER 19621 .  S I N C E  REFUSE I N C I N E R A T I O N  WITHOUT WASTE H E A T  

REACHING THE I N S I D E  OR O U T S I D E  OF THE S T A T I O N .  GAS V E L O C I T I E S  I N  T H E  B O I L E R  SHOULD BE LOW TO A V O I D  EROSION B Y  THE SAND 
C O N T A I N E D  I N  T b E  REFUSE. H I G H - E F F I C I E N C Y  F L U E  GAS C L E A N I N G  P L A N T S  AND H I G H  CHIMNEYS ARE R E Q U I R E D  T O  PREVENT A I R  
P O L L U T I O N .  THE M A R T I N  R E C I P R O C A T I N G  GRATE HAS PROVED SUCCESSFUL I N  A REFUSE I N C I N E R A T I O N  P L A N T  I N  S A 0  P A U L 0  WHICH I S  
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NOW B E I N G  EXTENDED. THE ROTTERDAM REFUSE POWER S T A T I O N  W I L L  C O N T A I N  4 B O I L E R S  W I T H  M A R T I N  STOKERS, AND, I N  THE NEW 
MUNICH POWER S T A T I O N ,  2 BENSON B O I L E R S  ( 2 2 0  KLB/HR.,  29900 P S I ,  1 , 0 0 5 / 1 , 0 0 5  DEGREES F.1 ARE B E I N G  E Q U I P P E D  W I T H  

B O I L E R S  SUPPLY STEAM TO 6 5  MW TURBOGENERATOR. ( P H E A )  

Q 8 - 0 3 - 0 0 7 & &  T H E  CELL-GRATE REFUS E D I S P O S A L  P L A N T  ( HEAT-RECOVERY I N C I N E R A T O R  1 

D I E  ZELLENROST-MUELLVERNICHTUNGSANLAGE, BRENNSTOFF-WAERME-KRAFT 1 4 (  5 )  T P. 224-225 (MAY 1 9 6 2  ) -  COMBUSTION 3 4 ( 4 ) T  P. 54  
(OCTOBER 1 9 6 2  1 .  THE H E E N A N - D I D I E R  SYSTEM I S  M A I N L Y  CONCERNED W I T H  BURNING T H E  REFUSE, W I T H  STEAM GENERATION 
P L A Y I N G  ONLY A SECONDARY ROLE. THE REFUSE I S  TRANSPORTED TO THE HCPPERS FROM W H I C H  I T  F A L L S  ONTO A F I R S T  GRATE ON WHICH 
I T  I S  D R I E D  AND I G N I T E D  BY R A D I A T I O N  FROM N E I G H B O R I N G  C E L L S  AND HOT F L U E  GASES. THE GRATE I S  THEN OPENED, AND T H E  
I G N I T E D  REFUSE F A L L S  O N  A SECCND GRATE FGR COMPLETE BURNING OUT AND FROM T H I S  I N T O  A C O L L E C T I N G  VESSEL. EACH C E L L  CAN 
BURN 1 TON/HR. OF PEFUSE.  T H E  F L U E  GAS A T  A TEMPERATURE OF ABOUT 1,470 DEGREES F. I S  PASSED THROUGH CYCLONES, A WASTE 
H E A T  B C I L E R ,  AND F I h A L L Y  THROUGH AN E L E C T R O S T A T I C  P R E C I P I T A T O R .  DUST I S  DRAWN OFF A T  V A R I O U S  P O I N T S  AND HEATED TO 
1 , 4 7 0 - 1 , 6 5 0  DEGREES F. TO MAKE I T  GERM-FREE. A PLANT W I T H  A C A P A C I T Y  O F  1 7 5  T O N S / 2 4  HR. O P E R A T I N G  ON T H I S  SYSTEM WAS 
B U I L T  AT TWICKENI-AM I N  1 9 5 2 .  E N G L I S H  P L A N T S  GENERALLY OPERATE WITHOUT, GERMAN PLANTS GENERALLY WITH,  HEAT 
U T I L I Z A T I O K .  ( P H E A )  

SEPARATE FURNACES, ONE FOR B U P N I N G  P U L V E R I Z E D  COAL, T H E  OTHER FOR 600 T O N S / 2 4  HOUR OF REFUSE ON M A R T I N  STOKERS. THE 

ZANKL,  W. 

REFUSE I N C I N E R A T I O N  BY THE VOLUND SYSTEM ( VOLUND I N C I N E R A T I O N  1 
MUELLER, Ha J. 

MUELLVERBRENNUNG NACH DEM SYSTEM VOLUND. BRENNSTOFF-WAERME-KRAFT 1 4 ( 5 ) ,  P. 2 1 9 - 2 2 3  (MAY 1 9 6 2 ) .  COMBUSTION 34 (4 )  I P. 5 4  
(OCTOBER 1 9 6 2 ) .  T H E  LARGEST EUROPEAN P L A N T  O P E R A T I N G  ON THE VOLUND SYSTEM I S  THAT AT ST.  OUEN WHERE 323,000 TONS, 
A T H I R D  OF THE T C T A L  REFUSE COLLECTED I N  P A R I S ,  WAS BURNED I N  1 9 6 1 .  I T  C O N S I S T S  OF 4 FURNACES I N  WHICH THE REFUSE I S  
D R I E D  O Y  THE F I R S T  GRATE, I G N I T E D  AND PARTLY BURNED ON A SECOND GRATE, AND COMPLETELY BURNED OUT I N  A R O T A T I N G  DRUM. 
PART O F  T H E  COMBUSTION GASES SERVE A S  D R Y I N G  MEDIUM. THE GASES FROM THE TWO GRATES AND T H E  DRUM ARE M I X E D  I N  A CHAMBER 
AND T H E I R  TEMPERATURE FEDUCED T O  1,830 DEGPEES F. BEFORE T H E Y  ENTEP THE B O I L E R ,  RATED A T  3 3  K L B / H R .  AT 3 7 5  P S I  AND 6 6 2  
DEGREES F. FROM 1 KG REFUSE,  1 . 3 5  KG STEAM CAN BE GENERATED. I T  HAS NOT PROVED NECESSARY TO U S E  T H E  O I L  BURNERS I N  
THE M I X I N G  CHAMBER. NO CORROSION HAS OCCURRED DURING 45,000 HR. OF OPERATION.  A S I M I L A R  P L A N T  I S  UNDER CONSTRUCTION 
AT LYON.  ( P H E A )  

O&=Q3-0078& I N C I N E R A T I O N  O F  SEWAGE SLUDGE I N  M U L T I S T A G E  ROTARY FURNACE ( SLUDGE(SEWAGE) C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  
1 
GENERLICH, K 

VERASCHUNG VON ABWASSEPSCHLAMM I M DREHETAGENOFEN, BPENNSTOFF-WAERME-KRAFT 18( 5 )  T P. 2 3 5 - 2 3 9  ( M A Y  1 9 6 6 )  A L L  
E F F L U E N T S  ( A T  PRESENT ABOUT 4 0 C  CU M/HR)  FROM R H I N E  O L E F I N  WORKS AT WESSELING ARE COLLECTED I N  CENTRAL TREATMENT 
PLANT.  SEWAGE SLUDGE PkODUCED THERE--APPROXIMATELY 1 TPD, AVERAGE LOWER C A L O R I F I C  VALUE A P P P O X I M A T E L Y  1 3 3 0  KCAL/KG,  I S  
CONCENTRATED, F I L T R A T E D  AND I N C I N E R A T E D  I N  5-LAYER ROTARY FURNACE. RE-CYCLING O F  ASH FOR USE AS A D D I T I O N A L  F I L T E R  
M E D I U M  I S  NOT EMPLOYED. I N D I V I D U A L  S E C T I @ N S  OF P L A N T  ARE D E S C R I B E D  AND D E T A I L S  O F  O P E R A T I O N A L  E X P E R I E N C E  GIVEN.  
I N V E S T C E N T  AND C P E R A T I G N A L  E X P E N D I T U R E  ARE SUMMARIZED. ( I N  GERMAN) ( E I )  

QB=P1=QQ191 REFUSE I N C I N E R A T I O N  P L A N T  COMBINED W I T H  D R Y I N G  AND COMBUSTION O F  SEWAGE SLUDGE ( HEAT-RECOVERY ) 
MUELLVERBRENNUKGSANLAGE K O M B I N I E R T  M I T  TROCKNUNG UND VERBRENNUNG VON KLUARSCHLAMM, BRENNSTOFF-WAERME-KRAFT 14, P. 2 3 1  
(MAY 1 9 6 2 ) .  COMBUSTION 3 4 ( 4 ) ,  P. 5 4  (OCTOBER 1 9 6 2 1 .  THE TOWN O F  GLUECKSTADT W I T H  14,000 I N H A B I T A N T S  I S  I N S T A L L I N G  
A PLANT FOR T H E  P E R I O D I C  BURNING OF REFUSE AND SEWAGE SLUDGE. THE REFUSE I S  BURNED ON 2 COMPARTMENTED RAM-STOKER 
GRATES A S S I S T E D  BY A U T O M A T I C A L L Y  CONTROLLFD O I L  BURNERS, AND THE ASH F A L L S  I N T O  A WATES B A T H  FROM WHICH A SCRAPER 
CONVEYOR TRANSPORTS I T ,  V I A  A MAGNETIC DRUM SEPARATOR, TO A BUNKER FOR FURTHER U T I L I Z A T I O N .  P A R T  O F  THE F L U E  GAS I S  
USED T O  DRY T H E  SEWAGE SLUDGE WHICH I S  THEN M I X E D  W I T H  THE REFUSE. THE F L U E  GASES ARE C O M B I N E 0  AND CLEANED I N  A 
M U L T I C Y C L O N E  SEPAPATOR. T H E  S M A L L  PLANT AND I N T E R M I T T E N T  O P E R A T I O N  00 NOT J U S T I F Y  THE EXPENSE OF A B O I L E R  FOR STEAM 
GENERATION ( PHEA I 

Q-1-00797 WHEN TO @ U I L D  AN I N C I N E R A T O R  ( S A N I T A R Y - L A N D F I L L  D E S I G N  P E S T  VECTOR 1 

T H E  AMERICAN C I T Y  7 5 ( 3 ) 9  P. 118 (MARCH 1 9 6 0 ) .  OF 1 7 5  C I T I E S  THAT HAVE B U I L T  I h C I N E R A T O P S t  60 ( 3 4  PERCENT)  HAVE 
ABANDONED THEM FOR OTHER METHODS C)F D I S P O S A L .  A L T E R N A T I V E S  TO I N C I N E R A T I O N  ARE THE OPEN DUMP AND THE S A N I T A R Y  
L A N D F I L L .  (11 F L I E S ,  RATS,  AND DOGS ABOUND I N  OPEN DUMPS. UNCONTROLLED F I R E S  ARE COMMON. SUCH DUMPS ARE BOTH 
U N S I G H T L Y  AND UNHEALTHFUL.  ( 2 )  A PROPERLY OPERATED L A N D F I L L  I S  S A N I T A R Y  AND CHEAPER THAN A N  I N C I N E R A T O R ,  BUT ENOUGH 
L A N D  FOR THE NEXT 2 5  Y E A R S  MUST BE A V A I L A B L E .  I F  NO STORAGE P I T  I S  AT HAND, AN I N C I N E R A T O R  MUST H A V E  THE C A P A C I T Y  TO 
BURN T H F  PEAK REFUSE L O A D  W I T H I N  ABOUT S I X  HOURS. I F  COLD REFUSE I S  TO BE DROPPED D I R E C T L Y  ONTO T H E  F I R E  BED, T H E  
GRATE AREA SHOULD BE 0.8 SQ F T  PER TON O F  R A T E D  C A P A C I T Y ,  AND THE FURNACE AND COMBUSTION CHAMBER 3 0  CU F T  PER T O N  OF 

WHEN S I T E S  FOR L A N D F I L L  ARE ABOUT TO BECOME N O N E X I S T E N T ,  WHEN H A U L  COSTS EXCEED 51.50 PER TON O F  REFUSE,  AND T H E  

FOSTER, W. S. 

F A T E D  C A P A C I T Y .  A I R  P O L L U T I O N  BECOMES A PROBLEM WHENEVER T H E  FURNACE IS OVERLOADED. AN I N C I N E R A T O R  SHOULD BE B U I L T  

D I S T P N C E  TO THE F I L L  I S  10 T O  1 5  M I L E S  LONGER T H A N  TO AN I N C I N E R A T O R  S I T E .  ( U C )  

(LR-n3=QQ796 BOSTON'S I N C I N E R A T O R  I S  A STEAM PRODUCER ( HEAT-RECOVERY H E A T ( S P A C E 1  ECONOMICS F L A M E I D E O D O R I Z I N G )  ) 

THE A M E R I C A N  C I T Y  75(61 ,  P. 104 ( J U N E  1960). BCSTON'S NEW 9 0 0 - T O N  I N C I N E R A T O R  SERVES 3 6 0 ~ 0 0 0  PERSONS, OR ABOUT 1 / 3  
I T S  AREA AND 1 / 2  I T S  P O P U L A T I O N .  WASTE HEAT GENEPATES STEAM FOR THE BOSTON C I T Y  H O S P I T A L ,  THEREBY R E D U C I N G  T H E  C I T Y ' S  
F U E L  AND POWER B I L L  BY 5 1 1 5 , 0 0 0  ANNUALLY. T H E  PLANT HAS S I X  1 5 0 - T O N  FURNACES E Q U I P P E D  W I T H  M E C H A N I C A L  S T O K I N G  GRATES. 
THE THREE B O I L E R S  GENERATE 7 5 , 0 0 0  L B  OF STEAM PER HOUR AT 2 5 0  P S I  GAUGE. T H E  CHIMNEY I S  1 7 5 - F T  H I G H  d Y  1 0 - 1 . 2 - F T  
I N S I D E  DIAMETER.  FLY ASH I S  CONTROLLED B Y  S I X  CYCLONE F L Y  ASH ARRESTORS P L U S  A SPRAY C O O L I N G  SYSTEM TO COOL THE GASES 
WHEN THE WASTE HEAT B O I L E R S  ARE NOT I N  USE. THE TOTAL COST WAS $5.5 M I L L I O N .  THE E S T I M A T E D  O P E R A T I N G  COST, I N C L U D I N G  
AMORTIZATION,  MAINTENANCE,  AND D E D U C T I N G  INCOME, I S  $ 7 8 3 1 0 0 0  PER YEAR. COST OF D I S P O S A L  UNDER P R E V I O U S  METHODS P L U S  
THE COST OF O P E R A T I N G  T H E  H O S P I T A L  STEAM GENERATING P L A N T  WAS 5 7 8 4 , 0 0 O / Y R .  ( U C )  

FLAHERTY , J F 

Q8%3=QQ191 ONLY ONE ANSWER - I N C I N E R A T I O N  ( SALVAGE G R I N D I N G  S A N I T A R Y - L A N O F I L L  COST(OPERAT1NG) 1 
GOFF, C. D. 

THE AMERICAN C I T Y  7 4 ( 4 ) T  P. 94  ( A P R I L  1 9 6 0 ) .  I N  A STUDY ON THE S O L I D  WASTE D I S P O S A L  PROBLEM I N  MILWAUKEE, I T  WAS 
CONCLUDED THAT I N C I N E R A T I O N  I S  THE ONLY LONG-RANGE ANSWER. I T  WAS NOTED THAT T H E  OPEN DUMP AND HOG F E E D I N G  P R A C T I C E S  
APE BECOMING L E S S  COMMON. T H E  U S E  O F  THE S A N I T A R Y  L A N D F I L L S  I N V O L V E S  THE COSTS OF I N C R E A S I N G L Y  LONGER HAULS T O  THE 
D I S P O S A L  S I T E .  THE USE OF GARBAGE GQINDERS--COMMERCIAL AND DOMESTIC- - IS  I N C R E A S I N G .  THE P R A C T I C E  I S  R E S U L T I N G  I N  A 
REDUCTION OF THE S I Z E  OF THE WET GARBAGE F R A C T I O N  FROM 6 5  PERCENT OF T H E  T O T A L  REFUSE I N  1 9 5 2  TO 10 PERCENT I N  1960. 
AT PRESENT, SALVAGE I S  NOT B E I N G  DONE AT I N C I N E R A T I O N  PLANTS. E X P E R I M E N T A L  ATTEMPTS ARE B E I N G  MADE T O  U S E  I N C I N E R A T O R  
H E A T  TO GENERATE STEAM FOR C L E A N I N G  AND HEATING.  T H E  A L T E R N A T I V E S  TO I N C I N E R A T I O N  A V A I L A B L E  TO THE C I T Y  OF MILWAUKEE 
WOULD BE- (1) T O  F I L L  I N  T H E  SHALLOWS O F  LAKE M I C H I G A N ,  ( 2 )  TO H A U L  T H E  REFUSE T G  SOME FAR-OFF S I T E  BY WAY OF LARGE 
TRUCKS OR R P I L R C A D  GONDOLAS, ( 3 )  TO BURN AND CRUSH REFUSE A T  THE L A N D F I L L  S I T E  TO EXTEND THE L I F E  OF THE F I L L .  THE 
BEST S O L U T I O N  I S  TO RESORT TO I N C I N E R A T I O N ,  U S I N G  AN I N C I N E R A T O R  EQUIPPED W I T H  A MECHANIZED FURNACE. THE USE OF SUCH A 

WITHOUT A MECHANIZED FURNACE. H E A T  RECOVERY WOULD BE A P O S S I B I L I T Y .  CONCLUSIONS REACHED I N  T H E  STUDY WERE- (1) THE 
D I S P O S A L  COSTS PER TON O F  REFUSE DECREASED W I T H  I N C R E A S E  I N  P L A N T  S I Z E  AND L E N G T H  OF O P E R A T I O N  T I M E .  ( 2 )  A GOOD 
D E S I G N ,  PRCPER CPERATION,  AND CAREFUL MAINTENANCE ARE NECESSARY. ( 3 )  EVENTUALLY THE COUNTY W I L L  H A V E  TO B U I L D  AND 
OPERATE A LARGE I N C I N E R A T O R  TO HANDLE M U N I C I P A L ,  CCMMERCIAL, AND I N D U S T R I A L  COMBUSTIBLES ON A F E E  B A S I S .  ( U C )  

FURNACE RESULTS I N  BETTER B U R N I N G  A N 0  THE P S O D U C T I O N  OF L E S S  SMOKE AND OF A BETTER R E S I D U E  T H A N  COULD B E  PRODUCED 
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QkQhQQ8QQ T H E  S W I S S  DON'T M I S S  I N C I N E R A T O R  T H R I F T  ( HEAT-RECOVERY H E A T ( S P A C E )  ECONOMICS 1 
T H E  AMERICAN C I T Y  7 5 ( 2 ) ,  P. 3 2  (FEBRUARY 1960). RECENTLY I N  BERNE, SWITZERLAND,  AN I N C I N E R A T O R  WAS CONSTRUCTED 
WHICH CONVERTS I T S  k A S T E  HEAT I N T O  STEAM FOR USE B Y  THO F A C T O R I E S  AND A 1 , 2 0 0 - B E D  GENERAL H O S P I T A L ,  A 1 2 0 - B E D  
C H I L D R E N ' S  H O S P I T A L ,  A D E N T A L  I N S T I T U T E ,  AND A SCHOOL. THE P L A N T  BURNS 30,000 TONS OF REFUSE PER YEAR, AND FROM T H I S  
PRODUCES 30,000 TONS OF STEAM, R E S U L T I N G  I N  AN ANNUAL COAL S A V I N G  OF 5,000 TONS. ANNUAL O P E R A T I N G  COSTS ARE 650,000 
SWISS FRANCS, WAGES ARE 360,000 FRANCS, AND INCOME, M A I N L Y  FROM THE SALE OF HEAT,  I S  ABOUT 560,000 FRANCS. ( U C )  

QkQIi=QQBQA P L A N N I N G  NEW I N C I N E R A T O R  ( Q U A N T I T I E S  C H A R A C T E R I S T I C S  S I T E - S E L E C T I O N  1 

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 1-7 (MAY 16-20, 1964). C A P A C I T Y  I S  F U N C T I O N  OF AREA AND P O P U L A T I O N  
T O  B E  SERVED, FUTURE YEAR FOR WHICH TO DESIGN,  AND VOLUME OF WASTE, W I T H  DUE REGARD TO CHANGING CHARACTER OF WASTE 
M A T E R I A L .  FACTCRS T O  C C N S I D E R  I N  S E L E C T I N G  L O C A T I O N  I N C L U D E  L E N G T H  OF HAUL, TOPOGRAPHY OF PROPOSED S I T E ,  AND U T I L I T I E S  
A V A I L A B L E .  OTHER C O N S I D E R A T I O N S  ARE PREVENT1 ON OF A I R  AND WATER POLLUTION,  S U B S O I L  EXPLORATIONS,  R E S I D U E  D I  SPOSAL, 
STORAGE B I N  S I Z E ,  AND COSTS. ( E 1 1  

WEGMAN, L. S .  

Q B d k Q Q B Q f i  S P E C I F I C A T I O N S  AND R E S P O N S I B I L I T Y  FOR I N C I N E R A T O R  P L A N T  PERFORMANCE ( D E S I G N  I 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 8 - 1 2  (MAY 18-20, 1964). P U B L I C  H E A L T H  C O N S I D E R A T I C K S  REQUIRE 
GREATER CONTROL O F  R E F U S E  D I S P O S A L  B Y  P U B L I C  AGENCIES. V IEWS OF R E L A T I V E  R E S P O N S I B I L I T Y  OF S T A T E  H E A L T H  DEPARTMENTS, 
D E S I G N I N G  ENGINEERS,  AND CONTRACTORS F O 9  PROPER D E S I G M  AND O P E R A T I O N  OF M U N I C I P A L  I N C I N E R A T O R S  EXAMPLES OF 
PERFORMANCE-TYPE S P E C I F I C A T I O N  REQUIREMENTS I N  U S E  WHICH ARE NOT CONSISTENT W I T H  BEST E N G I N E E R I N G  P R A C T I C E .  ( E I )  

QkQl=QQU5 STEAM GElVERATION FROM I N C I N E R A T I O N  ( HEAT-RECOVERY D E S I G N  I 

STEPHENSON, J. W. 

SHEQUINE,  E. R. 
PQOC OF THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 90-94 (MAY 18-20, 1964). S E E  ALSO P U B L I C  WORKS 8 ( 8 1 ,  P. 92-94 (AUGUST 
1964). I N C R E A S E D  E V A P O R A T I O N  RATES ARE P O S S I B L E  TO A T T A I N .  REASONS FOR CURRENT LOW RATES ARE G I V E N .  P R A C T I C A L  
FURNACE-BCILER C O M B I N A T I O N  I S  I L L U S T R A T E D  T O  SHOW ONE MEANS OF G E T T I N G  U S E F U L  STEAM PRODUCTION FROM I N C I N E R A T I O N .  
P O I N T S  O F  D I F F E R E N C E  I N  FURNACE O P E R A T I O N  BETWEEN R E F U S E - F I R E D  U N I T  AND NORMAL POWER B O I L E R  ARE DISCUSSED.  ( E 1  1 

Q&-03-tQ4U WASTE HEAT U T I L I Z A T I O N  A T  HEMPSTEAD-MERRICK REFUSE D I  SPOSAL P L A N T  ( HEAT-RECOVERY I N C I N E R A T O R  ) 

PPOC O F  T H E  N A T I O N A L  I N C I N E R A T O R  C O N F t  ASMET P. 95-98 (MAY 18-20, 1964). SUMMARY OF E X P E R I E N C E  O B T A I N E D  I N  
L A R K I N ,  J. F. 

O P E R A T I O N  OF M U N I C I P A L  REFUSE I N C I N E R A T O R  W I T H  WASTE H E A T  RECOVERY AND U T I L I Z A T I O N ,  AS CASE STUDY. SOME OF I T E M S  
D I S C U S S E D  ARE S P E C I F I C A L L Y  R E L A T E D  T O  T H I S  P L A N T ,  W H I L E  OTHCRS ARE R E L A T E D  TO PROCESS AND HAVE GENERAL A P P L I C A T I O N .  
( E 1 1  

m k Q Q U 2  PROBLEMS ENCOUNTERED I N  O P E R A T I O N  'IF LARGE I N C I N E R A T O R  P L A N T  ( STORAGE OVERHEAD-CRANES BULKY-WASTE 
ASH-REMOVAL E M I S S I O N ( C O N T R 0 L )  MA1 NTENANCE I 
LYNCH, F.  J. 

PQOC OF THE N A T I O N A L  I N C I N E R A T O R  C O N F t  ASME, P. 132-134 (MAY 18-20, 1964). PROBLEMS ENCO UN TERE D I N I NC I NE RATOR 
O P E R A T I O N  ARE DESCRIBED.  WEIGH S C 4 L E  I S  SOMETIMES TOO SMALL, DUST AND F I R E S  I N  STORAGE B I N  MAY BE PROBLEM, AND 
A T T E N T I O N  PUST BE G I V E N  T O  MAINTENANCE O F  REFRACTORY I N  I G N I T I O N  AND COMBUSTION CHAMBERS. I G N I T I O N  AND A I R  SUPPLY 
PROBLEMS OCCUR I N  FURNACE OPERATION.  CRANES NEED CAREFUL MAINTENANCE. P R O V I S I O N  FOR BURNING LARGE OBJECTS MAY BE 
REQUIRED.  REMOVAL O F  F L Y  ASH AND R E S I D U E  NEEDS FURTHER STUDY. ( E 1 1  

98-03-QQ824 I N C I N E R A T O R  C P E R A T I N G  PERSONNEL ( C O S T ( L A B O R 1  LABOR(REQU1REMENTS)  1 

PROC O F  T H E  N A T I @ N A L  I N C I N E R A T O R  C O N F t  ASMET P. 143-147 ( M A Y  18-20, 19641. D U T I E S  OF V A R I O U S  P O S I T I O N S  ON S T A F F  
ARE DESCRIBED.  EXAMPLES ARE G I V E N  OF P O S I T I O N S  AND NUMBERS O F  MEN EMPLOYED I N  EACH P O S I T I O N  FOR NUMBER OF C I T I E S .  ( E 1 1  

FOX, E. 5.9 JR. 

QMq=QQ825 E S S E h T I A L S  O F  GOOD P L A N N I N G  ( I N C I N E R A T O R  

PROC OF THE N A T I O N A L  I N C I N E Q A T O R  C O N F t  ASME, P. 148-1-52 (MAY 18-20, 1964). P L A N N I N G  OF F A C I L I T I E S  FOR I N C I N E R A T I O N  

REQUIREMENTS. AS A I D  T O  T H I S  P L A N N I N G  I N C I N E R A T O R  I N S T I T U T E  OF AMERICA P R E S C R I B E S  E I G H T  P O I N T S  TO BE C O h S I D E R E D .  

VOELKER, E. M. 

OF WASTE I S  R E S P O N S I B I L I T Y  OF A R C H I T E C T  OR ENGINEER,  WHILE MANUFACTURER OF I N C I N E R A T O R  MUST SUPPLY EQUIPMENT TO MEET 

T H E S E  P O I N T S  COVER Q U E S T I O N S  OF L O C A T I O N ,  LAYOUT,  A I R  SUPPLY AND DRAFT, FEATURES OF ENVIRONMENT, AND A T T E N T I O N  TO LOCAL 
CODES AND ORDINANCES. REFERENCE IS MADE T O  TYPES OF WASTE AND SOME OF PROBLEMS I N  H A N D L I N G  AND B U R N I N G  SUCH WASTE. 
( E 1 1  

Q8-03-QQBitI S O M E R V I L L E  B U I L D S  AN I N C I N E R A T O R  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R O L 1  I 
THE A M E R I C A N  C I T Y  75(5)r P. 219-221 (MAY 196C'). S O M E R V I L L E ,  MASSACHUSETTS HAS RECENTLY CONSTRUCTED A NEW 450 TON 
PER DAY I N C I N E R A T I O N  F A C I L I T Y .  THERE ARE THQEE FURNACES. S A N I T A R Y  L A N D F I L L  HAS BEEN USED BUT HAULAGE D I S T A N C E  AND 
OTHER PROBLEMS LE.D T C  A D E C I S I O N  T O  PROVIDE I N C I N E R A T I O N .  THE COST I S  S L I G H T L Y  OVER $3COO/TON. 

U=Q&QQB23 N E h  k E F U S E  I N C I N E R A T O R  OF L. VON R O L L  
TAFthER, R .  

J A I R  P O L L U T I O N  CONTRGL ASSOC 12(61r P. 285-290 ( J U N E  1962). DESIGN AND DEVELOPMENT OF NEW T Y P E  FURNACE, P R O V I D I N G  

FAN. SYSTEM I S  F U L L Y  AUTOMATIC AND OPERATES CONTINUOUSLY, H A V I N G  H I G H  GRATE L O A D I N G  C A P A C I T Y .  GAS I S  D I R E C T E D  I N  ONLY 
S P E C I A L  PREDRYING BY A P P L I C A T I O N  OF COMPRESSED A I R  I N J E C T O R S  THAT HAVE L E S S  S E N S I T I V I T Y  T O  D I R T  AND CORRCSION THAN 

ONE PASS. G R A P H I C A L  COMPARISON OF SYSTEM AND FURNACE D I M E N S I O N S  W I T H  THOSE O F  C E L L  T Y P E  AND CONTINUOUS FURNACES. ( E I )  

2 8 9 l r Q Q f i 4  AN E X A M I N A T I O N  OF SEWAGE S O L I D S  I N C I N E R A T I O N  COSTS t C O S T ( O P E R A T I 0 N )  C O S T ( C A P I T A 1 )  C O M P O S I T I O N  
M U L T I  PLE-HEARTH 1 
M I C K ,  K. L.  + L I N S L E Y ,  S. E. 

MATER AND SEWAGE WOPKS 104(11), P. 479 (NOVEMBER 1957). A D D I T I O N A L  DEWATERING OF SLUDGE BEYOND THAT OF NORMAL 
C O N C E N T Q A T I O N  I S  NECESSARY FOR S U S T A I N E D  COMBUSTION. T H I S  I S  COMMONLY ACCOMPLISHED BY VACUUM F I L T R A T I O N .  THE SEWAGE 
TREATMENT PLANTS AT BUFFALO, NEW YORK C I T Y ,  CLEVELAND,  D E T R O I T ,  AND M I N N E A P O L I S - S T .  PAUL WERE SELECTED FOR COMPARISON 
OF COST DATA BECAUSE T H E Y  A L L  OPERATE I N C I N E R A T O R S ,  P U B L I S H  E X T E N S I V E  ANNUAL D A T A ,  AND ARE OF S I M I L A R  MAGNITUDE. I T  I S  
NECESSARY TO COMPARE THE E N T I R E  SYSTEMS, S I N C E  T H E  CC!MPONENTS ARE NOT T H E  SAME, AND I N  FACT THE SYSTEMS THEMSELVES 
REVEAL D I F F E R E N C E S .  FOUR T A B L E S  OF DATA AND REFERENCES ARE PRESENTED. ( U C )  

Q&QIi=QQ9& EURCPE'S L A T E S T  P L A N T  ( I N C I N E R A T O R  C O S T ( C A P I T A L 1  POWER HEAT-RECOVERY E M I S S I O N ( C O N T R O L 1  

P U B L I C  C L E A N S I N G  52(2), P. 80 (FEBRUARY 1962). D E S C R I B E S  THE NEW REFUSE I N C I N E R A T O R  PLANT I N  RCTTERDAM, 
NETHERLANDS.  THE P L A N T  C O N S I S T S  OF FOUR I N C I N E R A T O R S ,  EACH W I T H  A MAXIMUM C A P A C I T Y  OF 16 TONS PER HOUR. EACH H A L F  OF 
T H E  P L A N T  IS I N G E P E k D E N T  OF T H E  OTHER S O  T H A T  WHEN THE ANNUAL SUMMER OVERHAUL TAKES PLACE, THE P L A N T  CAN C O N T I N U E  TO 
OPERATE. L I S T S  THE E Q U I  PMENT I N S T A L L E D  I N  T H E  I N C I N E R A T O R ,  I N C L U D I N G  STEAM AND E L E C T R I C  GENERATING EQUIPMENT,  WATER 
TUBE B O I L E R S ,  E L E C T R O S T A T I C  P R E C I P I T A T O R S ,  ASH REMOVAL EQUIPMENT,  OVERHEAD CRANES, A PNEUMATIC OUST-CONVEY I N G  SYSTEM, 
TURBO ALTERNATORS, A CARCASS I N C I N E R A T I N G  CHAMBER, AND A GRINDER FOR REDUCING B U L K Y  M A T E R I A L .  ( P H S )  

EL ECT ROST AT I C-PR EC I P I T  A T  OR BULK- W A ST E-GRI  ND I NG 
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Q&Q3=QQ933 BELMCNT, MASSACHUSETTS, I N C I N E R A T O R  G I V E S  COMPLETE F L Y - A S H  CONTROL ( COST( C A P I T A L  1 EM1 S S I O N ( C O N T R O L 1  
SCRUBBEF(WATER)  
HAYOEN, J. L. 

T H E  AMERICAN C I T Y  7 5 ( 1 ) ,  P. 76-78 ( J A N U A R Y  1 9 6 0 ) .  A NEW I N C I N E R A T O R  HAS B E E N  B U I L T  I N  BELMONT, MASSACHUSETTS. TWO 
7 5  T @ N  MORSE-BOULGER C Y L I N D R I C A L  FURNACES ARE I N S T A L L E D .  AN AUTOMATIC SPRAY SYSTEM I S  USED T O  COOL THE FURNACE GASES 
FOLLOWFD B Y  A C E N T R I F U G A L  F L Y  ASH COLLECTOR WHICH REMOVES OVER 99 PERCENT BY WEIGHT OF A L L  E N T R A I N E D  MATTER. A L L  
OFF-GAS EQUIPMENT I S  I N S T A L L E D  O U T S I D E  THE I N C I N E R A T O R  B U I L D I N G .  I N  A T E S T  OF T H E  SYSTEM 3 5 , 1 0 0  POUNDS OF REFUSE WAS 
BURNED I N  2 4 4  M I N U T E S  AND NO SMOKE OF D E N S I T Y  GREATER THAN NO. 1 Q I N G L E M A N  WAS G I V E N  OFF FOR A LONGER CONTINUOUS P E R I O D  
THAN 30 SECONDS. T @ T A L  ASH AND NON- COMBUSTIBLES AT T H E  END O F  T H E  P E R I O D  WAS 1 1 1 0 0 2  POUNDS. 

p e - 0 3 - 0 0 9 6 Q  H I S T O R Y  O F  EFFORTS A T  I N C I N E R A T I O N  I N  THE L O S  ANGELES AREA ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 

J A I R  P O L L U T I O N  CONTROL ASSOC 1 7 ( 5 ) ~  P. 308-309 ( M A Y  1967) .  THE H I S T O R Y  OF I N C I N E R A T I O N  I N  L O S  ANGELES FROM 1943 
TO T H E  PRESENT I S  R E V I E N E D  AS R E P R E S E N T A T I V E  O F  A L L  SOUTHERN C A L I F O R N I A  AREAS. P R I O R  TO 1960 THERE WERE MORE T H A N  A 

COST OF I N C I N E R A T I O N  WAS $5.57 /TON A T  ONE I N C I N E R A T O R  AND $ 3 . 6 0 / T O N  AT ANOTHER. A STUDY OF L A N D F I L L  OPERATIONS AT AN 
E S T I M A T E D  CCST CF $ l . O C / T O N  CONVINCED O F F I C I A L S  T H A T  T H I S  METHOD OF D I S P O S A L  WOULD B E  CHEAPER E V E N  AT A ROUND T R I P  ROAD 

EM I S S I  @N(CONTP OL)  1 

D@ZEN M U N I C I P A L  I N C I N E F A T O R S  I N  CPEPATION,  AT T H E  T I M E  T H E  A R T I C L E  WAS WRITTEN THERE WAS ONLY ONE L E F T  I N  OPERATION.  

HAUL OF 30 M I L E S ,  MCRE THAN CURRENTLY NEEDED. 

Q8337W982 COMBUSTIBLE R U B B I S H  CONTENTS FAVORS U S I N G  HEAT RECOVERY ( E M I S S I O N ( C G N T R 0 L )  E L E C T R O S T A T I C - P R E C I P I T A T O R S  
SCRUBBEG(WATER1 POWER BULKY-WASTE C O S T ( C A P 1 T A L )  1 

S O L I D  WASTES MANAGEMENT/RRJ 10(11), P .  3 2  (NOVEMBER 1 9 6 7 ) .  ACCORDING TO C. ROGUS, AMERICAN REFUSE HAS 3 5 0 0  TO 5 0 0 0  
B T U  PER L B e  I F  BURNED, T H I S  COULD Y I E L D  1.4 L B  STEAM - ENOUGH TO GENERATE 0.10 KW-HR OF E L E C T R I C I T Y .  ( C O A L  H A S  1 3 , 5 0 0  
B T U  PER L B ,  AND O I L ,  18Tr)@'3.) THE I N C O R P O R A T I O N  GF STEAM AND E L E C T R I C  GENERATORS WOULD I N C R E A S E  THE C A P I T A L  COST OF AN 
I N C I N E R A T O R  PLANT BY 2 5  PERCENT, OR FQOM $ ? O t O C O  PER TON C A P A C I T Y  TO 5 1 2 , 5 0 0  PER TON. I N  NEW YORK, A 2 5  PERCENT TO 40 

DUMPING FUPNITURE,  MATTRESSES, CONSTRUCTION LUMBER, AND OTHER SUCH B U L K Y  I T E M S  I N  L A N D F I L L S  ( U C )  
PERCENT S A V I N G  COULD R E S U L T  I N  I N C I N E R A T I O N  COST THROUGH THE S A L E  OF E L E C T R I C I T Y .  ROGUS C R I T I C I Z E S  THE P R A C T I C E  OF 

C&Q.kQC981 $ 2 5  M I L L I O N  I N C I N E R A T O R  W I L L  BE B R I T A I N ' S  LARGEST ( POWER HEAT-RECOVERY C O S T ( C A P 1 T A L )  

PEFUSE REMCVAL JOURNAL l O ( 7 ) ~  P. 16 ( J U L Y  71 1 9 6 7 1 .  THE C A P A C I T Y  I S  700 TRUCKLOADS PER DAY, I.E., 2 , 8 8 0 ~ 0 0 0  TONS 
PER YEAR ( 1 / 5  LONDON'S C U T P U T ) .  THE I N C I N E R A T O R  W I L L  HANDLE DOMESTIC AND COMMERCIAL REFUSE.  T H E  A R T I C L E  D E S C R I B E S  THE 
D E S I G N  ANC O P E R A T I O N  O F  T H E  PLANT.  THE P L A N T  W I L L  HAVE A S I N G L E  H O R I Z O N T A L  GAS-FLOW P L A T E  E L E C T R O S T A T I C  P R E C I P I T A T O R .  
I T S  B O I L E R  I N C C P P O R A T E S  A STEAM R I S I N G  U N I T  OF T H E  SINGLE-DRUM WATER-TUBE TYPE W I T H  A P A R T I A L L Y  WATER-COOLED COMBUSTION 
CHAMBER. THE TEMPEPATURE O F  THE F L U E  GASES W I L L  BE REDUCED BY A TANGENT TUBE-WALLED R A D I A T I O N  SHAFT ABOVE T H E  

EL ECTROST AT I C-PREC I P  I T A T O R  SALVAGE( M E T A L )  1 

CCMBUSTION CHAMBER. T H E  O P T I M A L  ROUTE FOR C O L L E C T I O N  V E H I C L E S  WAS FOUND TO BE 1 2  M I L E S .  ANY ROUTE LESS THAN B M I L E S  
L@NG WOULD BE U N P R O F I T A B L E .  ( U C )  

B & - 0 3 - 0 2 9 8 p  EUR@PEAN DEVELOPMENTS I N  REFUSE I N C I N E R A T I O N  
ROGUS, C. A. 

P U B L I C  WORKS 9 7 ( 5 ) ,  P. 113-117 (MAY 1966). REFUSE I N C I N E R A T I O N  POSES A V A R I E T Y  OF PROBLEMS. HOWEVER, MANY OF 
THESE PROBLEMS hAVE BEEN SCILVED I N  EUROPE'S NEWEST PLANTS,  AND I T  SEEMS THAT THESE EUROPEAN S O L U T I O N S  ARE LARGELY 
A D A P T A B L E  TO A M E P I C A N  C O N D I T I C Y S .  I N  T H I S  A R T I C L E  THE AUTHOR REVIEWS AND D I S C U S S E S  D E S I G N  FACTORS OF LARGER 
I N C I N E R A T O R  U N I T S  ON T H E  CONTINENT.  I N  SUMMARY, THE MAJOR O V E R A L L  TRENDS OBSERVED I N  EUROPE'S I N C I N E R A T O R S  ARE T H E  
FOLLOWING-  (1) THERE ARE FEWFR BUT LARGER CENTRAL I N C I N E Q A T O R S  W I T H  P R O G R E S S I V E L Y  LARGER FURNACES, UP T O  500 T P D  EACH. 
( 2 )  T Y P I C A L  I N S T A L L A T I O N S  USE RUGGED GRATES OF DESIGNS P R O V I D I N G  CONTINUOUS, M I L D  M I X I N G  AND A G I T A T I O N  OF B U R N I N G  
REFUSE. (3.1 FURNACE CHAMBERS ARE HIGH-ROOFED. ( 4 )  USE OF WATER COOLED WALLS AND ARCHES I S  WIDESPREAD. (5) MANY WASTE 
H E A T  B C I L E R S  W I T H  STEAM AND POWER GENERATION ARE I N S T A L L E D .  ( 6 )  RAW GAS C L E A N S I N G  I S  PERFORMED B Y  E L E C T R O S T A T I C  
P R E C I P I T A T I O N .  ( 7 )  THEGE I S  EVER I N C R E A S I N G  USE OF AUTOMATION AND M E C H A N I Z A T I O N ,  AND AN ATTENDANT DEPENDENCE ON MORE 
S O P H I S T I C A T E D  I N S T R U M E N T A T I O N .  ( 8 )  FEWER (ONE OR TWO PER P L A N T )  B U T  MUCH H I G H E R  EXHAUST STACKS ARE CUSTOMARY. (9) 
SHREDDING OF O V E R S I Z E D  WASTES P E R M I T S  I N C I N E R A T I O N  OF T H E S E  P A R T I C L E S  W I T H  NORMAL REFUSE. COMPARISON OF C A P I T A L  AND 
O P E R A T I N G  COSTS OF P L A N T S  BURNING M I X E D ,  UNSEGREGATED REFUSE I N  SEVERAL EUROPEAN AND U.S. P L A N T S  HAS B E E N  MADE. 

8832=QQP!2& I N C I N E R A T O R  PROGRESS B E H I N D  THE I R O N  C U R T A I N  ( HEAT-RECOVERY C A L O R I F  I C - V A L U E  1 

REFUSE REMOVAL J@URNAL 1 1 ( 6 1 ,  P. 1 5 - 1 6 ,  28 ( 1 9 6 8 ) .  AN I N C I N E R A T O R  I N S T A L L A T I O N  I N  PRAGUE, CZECHOSLOVAKIA COMPLETED 
I N  1 9 6 4  I S  D E S C P I B E D -  H E A T  I S  PECOVFRED AS STEAM. T H E  SYSTEM HANDLES 4 8 0  TO 600 TONS OF REFUSE D A I L Y .  

M I L A N ,  D. 

2 P - 0 3 - m 2 p  BETTER MAINTENANCE FOR WA,STE-HEAT BO1 LERS A T  I N C I N E R A T C R  
TPAUTWEIN,  F. W .  

P U B L I C  WOPKS ?1(10) ,  P. 2 0 7  (OCTOBER 1 9 6 0 ) .  A I R - D R I V E N ,  LONG RETRACTABLE SOOT BLOWERS HAVE B E E N  I N S T A L L E D  I N  THE 
WASTE-HEAT ROILEF-S O F  T H E  HEMPSTEAD, N. Y e t  I N C I N E R A T O R  TO I N C R E A S E  L I F E  OF THE BLOWERS AND T O  P R O V I D E  BETTER C L E A N I N G  
O F  T H E  B O I L E R S .  ( P H S )  

O_a=Q.3=plQQI I N C I N E P A T O P  NEAR R E S I D E N T I A L  AREA I S  COMMUNITY SHOWPLACE ( C D S T ( C A P I T A L 1  E M I S S I O N ( C 0 N T R G L )  R E S I D U E  1 
P U B L I C  WORKS 9 1 ( 2 ) ,  P. 117 (FEBRUARY 1 9 6 0 ) .  A D E S C R I P T I O N  OF THE CONSTRUCTION AND O P E R A T I O N  OF A NEW M U N I C I P A L  
I N C I V E Q A T O F  S E R V I N G  TWO SOUTHEASTERN P E N N S Y L V A N I A  C O M M U N I T I E S .  T H E  NEW I N C I N E R A T O R  BURNS UP TO 1 2  112 TONS OF REFUSE 
P F P  HOUR AND I S  GPEFATED BY ONLY FOUR MEN. THE B U I L D I N G  HOUSING THE I N C I N E R A T O R  AND T H E  L A N D S C A P I N G  HAVE BEEN D E S I G N E D  
TO BLEND W I T H  THE SURFOUNDING R E S I D E N T I A L  AREA. ( P H S )  

Q8r?3=01Q21 REFUSF BURNER SUPPLEMENTS TOWN L A N D F I L L  ( I N C I N E R A T O R  T E P E E  ) 
WHITMAN, De, JR. 

P U B L I C  WORKS ? 2 ( 3 ) ,  P. 117 (MARCH 1 9 6 1 ) .  A D E S C R I P T I O N  O F  T H E  P H Y S I C A L  FEATURES, OPERATION,  AND COST OF A REFUSE 

C I T Y  ALSO PASSED A NEW C R D I N A N C E  R E Q U I R I N G  T H E  S E P A R A T I O N  OF C O M B U S T I B L E S  AND NONCGMBUSTIBLES,  AN ANNUAL $ 1 0  L I C E N S E  
FEE FOR REFUSE TFUCKS, THE COVERING OF A L L  REFUSE V E H I C L E S ,  AND T H E  P R O H I B I T I O N  OF THE DUMPING OF M A T E R I A L S  FROM OUT OF 
TOWN. ( P H S )  

BURNER RECENTLY I N S T A L L E D  AT T H E  NEWTON, YEW JERSEY,  S A N I T A R Y  L A N D F I L L  TO BURN C O M B U S T I B L E  W A S T E S  BEFORE B U R I A L .  THE 

98=i3zU422 BACKHOE SOLVES I N C I N E R A T O R  PROBLEM 
P U B L I C  WORKS 9 2 ( 3 ) ~  P. 123 (MARCH 1961). TWO NEW STORAGE B I N S ,  H Y D R A U L I C A L L Y  OPERATED CHARGING GATES, AND A 
BACKHOE T O  HANDLE ACCUMULATED REFUSE HAVE IMPROVED BURNING CHARACTER I S T I C S  AND E L I M I N A T E D  T I M E - W A S T I N G  T I E U P S  OF LOADED 
REFUSE TRUCKS A T  THE WALTHAM, MASSACHUSETTS, I N C I N E R A T O R .  ( P H S )  

!28-C3-01@72 NAVY TO I N C I N E R A T E  R U B B I S H  FOR POWER HEAT-RECOVERY C A L O R I F I C - V A L U E  C C M P O S I T I O N  C O S T ( C P P I T A L 1  WATER-WALL 
E M I S S I G N ( C O N T R 0 L )  1 

REFUSE REMCVAL JCUPhtAL 1 @ ( 4 ) ~  P. 18,  3 4  ( A P R I L  1967) .  ANOTHER D E S C R I P T I O N  OF THE STEAM GENERATING,  WATER WALLE-F 
REFUSE I N C I N E R A T O R  TC BE B U I L T  A T  NORFOLK, VA., TWO FURNACE U N I T S  WILL BURN 1 8 0  TONS OF REFUSE PER DAY AND GENERATE 
5 @ T o @ o  POUKDS O F  2 7 5  P S I G  STEAM PER HOUR. COST I S  E S T I M A T E D  TO B E  2.2 M I L L I O N  DCLLARS. HEAT V A L U E  CF T k E  REFUSE I S  
ASSUMED TO B E  5 0 @ 0  B T U  PER PCUND. A D E S C P I P T I O N  OF P L A N T S  I N  EUROPE AND THE U.S. H A V I N G  H E A T  RECOVERY SYSTEMS I S  
INCLUDED.  A T A B L E  I S  PRESENTED G I V I N G  AN AVERAGE C C M P O S I T I O N  OF M U N I C I P A L  REFUSE. 
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L!!3~!2kQlp29 D O h ' T  ABANDON THAT OLD INCINERATOR--YET ( D E S I G N  ) 

P U B L I C  WORKS 9 2 ( 1 0 ) ,  P. 1 C 9 - 1 1 2  (OCTOBER 1 9 6 1 ) .  MANY M U N I C I P A L I T I E S  HAVE HAD TO R E D E S I G N  T H E I R  I N C I N E R A T O R  P L A N T S  
BECAUSE OF THE GPEAT CHANGE THAT HAS TAKEN P L A C E  I N  T H E  C O M P O S I T I O N  OF REFUSE. FORMERLY I N C I N E R A T O R S  WERE D E S I G N E D  
W I T H  S P E C I A L  HEARTHS OR OTHER P R O V I S I O N S  FOR D R Y I N G  THE REFUSE BECAUSE T H E  M U N I C I P A L  REFUSE C O N T A I N E D  5 0  PERCENT OR 

ABPLANALP,  G. H. + STEPHENSON, J. W. 

MORE OF GARBAGE AND WAS WET, HEAVY A N 0  COMPACT. PREHEATERS, A U X I L I A R Y  BURNERS, AND OTHER D E V I C E S  lJERE PROVIDED I N  T H E  
CONSTANT STRUGGLE T O  M A I N T A I N  THE TEMPERATURES R E Q U I R E D  FOR SATISFACTORY,  ODOR-FREE COMBUSTION. TODAY D R Y I N G  HEARTHS 
AND PREHEATERS ARE NO LONGER REQUIRED,  THE PROBLEM I S  ONE OF H O L D I N G  TEMPERATURES DOWN BECAUSE T H E  M U N I C I P A L  REFUSE I S  
L I G H T  AND BULKY, FREQUENTLY C C N T A I N I N G  8 5  TO 90 PERCENT OR MORE COMBUSTIBLE R U B B I S H ,  AND 10 TO 1 5  PERCENT OR L E S S  
GARBAGE. FOR S A T I S F A C T O R Y  OPERATION,  TODAY'S I N C I N E R A T O R  P L A N T  MUST BE CAPABLE OF H A N D L I N G  A GREATER VOLUME PER TON OF 
REFUSE AS R E C E I V E D  A h D  AS CHARGED TO THE FURNACES, HIGHER COMBUSTION TEMPERATURES, AND GREATER VOLUMES OF GASES O F  
COMBUSTION AND COMBUSTION A I R .  UNQUEST IONABLY,  T H E  MOST FREQUENT M O D I F I C A T I O N  OF I N C I N E R A T O R S  I N  RECENT YEARS H A S  BEEN 

C A P A C I T Y  W I T H  A S U B S T A N T I A L  REDUCTION I N  MANUAL STOKING.  REFUSE STORAGE I S  ANOTHER PROBLEM I N  MANY PRESENT-DAY 
I N C I N E R A T O R S .  THE NOST ECOlvOMICAL S O L U T I O N  I S  CONSTRUCTION OF A REFUSE STORAGE P I T  OF ADEQUATE S I Z E ,  USUALLY W I T H  A 

T H E  REPLACEMENT C F  F I X E D  MANUALLY STOKED GRATES W I T H  MODERN MECHANICAL GRATES R E S U L T I N G  I N  AN I N C R E A S E  I N  B U R N I N G  

CRANE AND BUCKET TO TRANSFER REFUSE FROM P I T  TO CHARGING HOPPERS. THE AUTHORS HAVE C I T E D  THREE EXAMPLES T O  I L L U S T R A T E  
THE V A P Y I  NG EXTENT OF A L T E R A T I O N S  OR RECONSTRUCTION R E Q U I R E D  TO MODERNIZE D I F F E R E N T  I N C I N E R A T O R  PLANTS.  

QB=QkQlQ33  I N C I N E R A T O R  AND SEWAGE TREATMENT PLANT WORK TOGETHER ( E M I S S I O N  ( P A R T I C U L A T E )  1 

P U B L I C  WORKS 9 2 ( 7 1 ,  P. 1 C 9  ( J U L Y  1 9 6 1 ) .  DESCRIBES A NEW I N C I N E R A T O R  AND SEWAGE TREATMENT P L A N T  RECENTLY 

NEW OPERATION. ( P H S )  

QB=QlrQlQ!jQ I N C I N E R A T O R  TO U T I L I Z E  WASTE HEAT FOR STEAM GENERATION ( D E S I G N  HEAT-RECOVERY HEAT (PROCESS)  

R E I L L Y ,  Be B. 

CPNSTRUCTED I N  WHITEMARSH TOWNSHIP, PA. PRESENTS DATA ON I T S  PERFORMANCE AND SOME O F  T H E  PROBLEMS INCURRED W I T H  T H E  

S A L V A G E ( M E T A L 1  1 
GERHARDT, Pa JR. 

P U B L I C  WORKS ? 4 ( 5 ) 1  P. 100 (MAY 1 9 6 3 ) .  A D E S C R I P T I O N  OF SOUTHWEST I N C I N E R A T O R ,  THE T H I R D  I N C I N E R A T O R  TO BE B U I L T  
I N  T H E  REFUSE D I S P O S A L  PROGRAM I N  CHICAGO, I L L .  THE P L A N T  C O N T A I N S  FOUR 300-TON-PER-DAY FURNACES, EACH OF WHICH ARE 
SUPPLEMENTED B Y  A STEAM GENERATING B O I L E R  OF 50,000-POUNDS-PER- HOUR C A P A C I T Y .  SALE OF STEAM TO N E I G H B O R I N G  I N D U S T R I E S  
I S  EXPECTED TO NET 9 1 2 5 , C C O  TO 9 1 5 0 , 0 0 0  ANNUALLY. STEAM PRODUCTION I S  ONE OF SEVERAL I N N O V A T I O N S  I N  T H E  D E S I G N  O F  
C H I C A G O ' S  NEW SCUTHWEST I N C I N E R A T O R ,  T H E  L A T E S T  OF THREE I N C I N E R A T O R  P L A N T S  TO B E  CONSTRUCTED B Y  THE C I T Y  S I N C E  1956. 
THE STEAM, PRODUCED FROM THE WASTE H E A T  NORMALLY E M I T T E D  I N  T H E  GAS STREAM, I S  B E I N G  SOLD T O  N E I G H B O R I N G  I N D U S T R I E S  FOR 
APPPOXIMATELY $125,@CO TO 8 1 5 0 , 0 0 0  ANNUALLY. A FEATURE WHICH H E L P S  M I N I M I Z E  A I R  P O L L U T I O N  FROM F L Y  ASH I S  T H E  U S E  O F  A 
"WET-BOTTOM" THRCUGH@UT T H E  COMBUSTION, SUBS1 DENCEt SPRAY AND D R Y I N G  CHAMBER AREAS. TO M A I N T A I N  A "WET-BOTTOM" FLOOR 
TH90UGHOUT THESE AREAS, SEVERAL I N C H E S  OF WATER CONSTANTLY FLOW OVER T H E  FLOOR. THE MEASURE SUPPLEMENTS THE USE OF 
WATER SPRAYS AND A k E T - I M P I N G E M E N T  T Y P E  B A F F L E  WALL. I N  A D D I T I O N  THE NEW I N C I N E R A T O R  HAS A NUMBER O F  AUTOMATIC FEATURES 
I N C L U D I N G  F U L L  E L E C T R O N I C  CCNTROLS ON THE T R A V E L I N G  CRANES WHICH LOAD T H E  CHARGING HOPPERS FROM THE R E C E I V I N G  P I T .  THE 
1 2 0 9 - T O N  PER 24-HOUR-DAY P L A N T  C O N S I S T S  OF FOUR 3 0 0 - T O N  PER DAY FURNACES EACH O F  WHICH I S  SUPPLEMENTED BY A STEAM 
GENERATING BOILER CF 5 0 , 0 0 0  LBS. PER HOUR CAPACITY. COLLECTION TRUCKS ARE WEIGHED, THEN THE UNSEPARATED REFUSE IS 
R E C E I V E D  I N  A 256-FT.  LONG STORAGE P I T  WHICH I S  6 0  FT. WIDE AND 30 FT. DEEP, W I T H  E S T I M A T E D  C A P A C I T Y  OF 1 , 8 0 0  TONS, 
W I T H  A T I P P I N G  FLOOR AREA W I T H  S U F F I C I E N T  B A Y S  TO ACCOMMODATE 2 4  TRUCKS A T  A T I M E .  THREE 5-TON CRANES W I T H  

AND CONVEYED B Y  MEANS OF C H A I N  DRAWN STEEL DRAG F L I G H T S  T O  PERFORATED S T E E L  C Y L I N D E R S  WHERE SCRAP M E T A L S  ARE SEPARATED 
A I R - C O N D I T I O N E G  CABS W I T H  3-CU. YD. GRAPPLING BUCKETS ARE USED TO FEED THE CHARGING HOPPERS. THE R E S I D U E  I S  QUENCHED 

FROM T H E  ASH F@R SALVAGE.  T H E  ASH I S  HAULED AWAY B Y  TRUCKS FOR I N O R G A N I C  F I L L .  PERFORMANCE T E S T S  H A V E  REVEALED T H A T  
T H I S  P L A N T  IS CAPABLE OF O P E R A T I N G  W I T H  A I R  P O L L U T I O N  DUST L O A D I N G  PERFORMANCES RANGING FROM 53.3 TO 82.2 PERCENT BELOW 
T H E  ADJUSTED L I M I T P T I O N  ON P A R T I C U L A T E  E M I S S I O N  P E R M I T T E D  BY THE CHICAGO A I R  P O L L U T I O N  ORDINANCE.  

$&=Q3=aLu& I N C I N E R A T I N G  PLANT AT SAINT-OUEN ( S E I N E  1 ( I N C I N E R A T O R  HEAT-RECOVERY D E S I G N  A S H ( C O M P O S I T I 0 N )  VOLUND 
SULZER, F .  + B A L L I S , + F .  

L ' U S I N E  D ' I N C I N E R A T I C N  DES ORDURES MENAGERES DE SAINT-OUEN ( S E I N E )  9 GENTE C I V I L  141(13-14, 1 5 - 1 6 ) ,  P. 2 6 4 - 2 7 6 1  2 8 4 - 2 9 5  
( J U L Y  1 - 1 5 ,  1964, AUGUST 1 - 1 5 ,  1 9 6 4 1 .  T H I S  MOST MODERN ( 1 9 5 4 )  OF FOUR I N C I N E R A T I N G  P L A N T S  S E R V I N G  P A R I S  CAN 
PROCESS 370,000 TONS OF REFUSE WITHOUT P R I O R  S O R T I N G  4ND I S  E Q U I P P E D  W I T H  FOUR U N I T S ,  EACH C O N S I S T I N G  O F  ONE ROTARY 
VOLUND FUQNACE OF 12 TO 1 5  TONS/HR C A P A C I T Y  AND ONE HEAT-RECUPERATING FORCED-DRAFT B O I L E R  D E L I V E R I N G  22 TO 2 5  TONS/HR 
O F  STEAM A T  2 6 . 4  B A P S  2 6 5  C. D E T A I L E D  D E S C R I P T I O N  OF PLANT,  A U T O C A T I C  CONTROLS, AND OPERATION.  ( E 1 1  

n 8 - 0 3 - U c b l .  REFUSE I N C I N E R A T I O N  METHODS W I T H  S P E C I A L  REFERENCE TO S I T U A T I O N  I N  GERMANY ( HEAT-RECOVERY 1 

D I E  VERFAHREN DER MUELLV ERBRENNUNG UNTER BESONDERER BERUECKSICHTIGUNG DER DEUTSCHEN VERHAELTNISSE,  

RECONSTRUCTION OF P L A N T S  I N  HAMBURG. PROJECT OF BURNING I N S T A L L A T I C N  FOR I N D U S T R I A L  GARBAGES. PROJECT I N  R H I N E  
W E S T P H A L I A N  I N D U S T R I A L  AREA I S  C I T E D .  ( € 1 )  

4814331Q42 REFUSE I N C I N E R A T I O N  ACCORDING TO DUESSELDORF SYSTEM ( HEAT-RECOVERY ) 

U I F  MUELLVERBPENNUNG N A C H  SYSTEM DUESSELDORF, AUFBEREITUNGS-TECHNIK 1( 5) 7 P. 199-202 (MAY 1 9 6 2 )  DEVELOPMENT OF 
GOLLER GRATE FCR REFUSE I N C I N E R A T I O N .  GRATE C O N S I S T S  OF NUMBER O F  SLOWLY R E V O L V I N G  ROLLERS ARRANGED I N  SERIES.  R O L L E R S  
A Q E  F I T T E D  W I T h  GRATE BARS. DIAMETER O F  EACH ROLLER I S  1 .5  M. A I R  FOR COMBUSTICN ENTERS ROLLERS A X I A L L Y  THUS C O O L I N G  
THEM. STPEAM CF HOT GASES I S  D I P E C T E D  AGAINST FLOW OF GARBAGE. L A S T  ROLLER DISCHARGES R E S I D U E S  ON T R A V E L I N G  GRATE. 
( E 1 1  

Q&dl=--Q42 EXPEP I E & C E  k I T H  PERFORMANCE O F  T I L T I N G  STAGE REFUSE I N C I N E R A T O R  A T  P L A h T  OF STUTTGART-MCEHRINGEN 

ERFAHRUNGEN UND B E T R I E G S W E I S E  DER NEUEN KIPPSTUFEN-MUELLVERBRENNUNG I M KOMPOSTWERK STUTTGARTLMOEHRINGEN, 
AUFBERETTUNGS-TECHNIK 3 ( 1 1 )  9 P. 490-494 (NOVEMBER 1 9 6 2 )  T I L T I N G - S T A G E  GRATE C O N S I S T S  OF 1 2  TO 2 0  TURNING,  
ARC-SHAPED ROWS OF GRATE RODS. BY SUCCESSIVE T I L T I N G  OF D I F F E R E N T  ROWS OF GRATE RODS, GARBAGE I S  PASSED DOWNWARD. 
BASE OF FURNACE I S  6.5 X 2.5 M, I T S  H E I G H T  I S  9.9 Me ACCORDING TO K I N D  OF GARBAGE TO BE PROCESSED, P L A N T  CAN HANDLE UP 
TO 2 2 C  KG/HR, W I T H  COMPLETE BURNING OUT OF GARBAGE SLAG.  ( E 1 1  

98-@3-@LQ&$ S O L I C  WASTE R E D U C T I O N  U N I T  PROM1 SES TO BE A BETTER MOUSETRAP ( I N C I N E R A T I O N  S I Z E - R E D U C T I O N  

PETERS, k. 

A U F B E P E I T U N G S - T E C H N I K  l ( 8 )  P. 3 2 9 - 3 3 9  (AUGUST 1 9 6 0 ) .  H I S T O R I C A L  REVIEW OF GARBAGE B U R N I N G  I N  GERMANY. 

NUBER, K.  

EBERHARDT, H. + WEIAND, H. 

S A L V A G E ( M E T P L S 1  HEAT-RECOVERY C O S T ( C A P 1 T A L  1 Q U A N T I T Y  
S U T I N ,  G. L. 

P U B L I C  WORKS 1 0 0 ( 2 ) 9  P. 72-74, 1 3 8  ( 1 9 6 9 ) .  D I S P O S A L  OF S O L I D  WASTE C O N T I N U E S  TO GROW W I T H  THE I N C R E A S E  I N  
POPULATION.  THE C I T Y  OF H A M I L T O N ,  CANADA, HAS EMBARKED ON AN E X T E N S I V E  E N G I N E E R I N G  STUDY ON WAYS AND MEANS OF REDUCING 
T H F  VOLUME Of REFUSE BEFORE D I S P O S A L .  P U L V E R I Z A T I O N  AND I N C I N E R A T I O N  SEEMS T O  B E  THE MOST L O G I C A L  METHOC. THERE IS A 
T A B L E  OF A L T E R N P T I V E  PRCPOSALS AND COSTS. THEY EXPECT TO, HAVE AN O'PEPATIONAL U N I T  B Y  1971. SOME C C N C L U S I C N S  OF THE 
I N V E S T I G A T I O N  ARE - ( 1 )  I P k I N E R A T O R S  OF THE F I X E D  GRATE TYPE (MONO HEARTHS)  ARE R E L A T I V E L Y  LOW C A P I T A L  COST, HAVE VERY 
H I G H  LABOR COSTS. ( 2 1  I N C I N E R A T O R S  O F  O S C I L L A T I N G  GRATES HAVE H I G H  C A P I T A L  COSTS AS WELL AS H I G H  LABOR COSTS. ( 3 )  
COMPLETE COMBUST1 ON AND E L E C T R O S T A T I C  P R E C I P I T A T O R S  I S  BEST S O L U T I O N  T O  A I R  P O L L U T I O N  PROBLEMS RELATED TO 
I N C I N E R A T I O N .  ( 4 )  THE 1700 DEGREES F. GASES MUST B E  REDUCED TO ABOUT 5 0 0  DEGREES F BEFORE E N T E R I N G  P R E C I P I T A T O R S -  ( 5 )  
DUE T O  DEPTH OF T H E  B U R N I N G  REFUSE BED, PROPER COMBUSTION AND COMPLETE BURN UP ARE D I F F I C U L T  T O  A C H I E V E  I N  CONVENTIONAL 
I N C I N E R A T O R S .  ( 6 )  OVERHEAD L C A D I N G  CRANES I N C I N E R A T O R S  ARE H I G H  C A P I T A L  COSTS. ( 7 )  NO I N C I N E R A T O R  PROCESSES D E M O L I T I O N  
LUMBER OR BULKY WASTE WITHOUT SOME P R E P A R A T I O N  B Y  SHREDDING OR CRUSHING EQUIPMENT. ( 8 )  STEAM GENERATION I S  NOT 
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ALTOGETHER ECORCMICAL BECAUSE O F  T H E  D I S T A N C E  O F  THE FURNACE B E D  FROM THE B O I L E R  TUBES AS WELL AS T H E  H I G H  COST OF 
REFRACTORY M A T E R I A L .  ( 9 )  CRUSHING AND P U L V E R I Z A T I O N  OF REFUSE REDUCES VOLUME BY ABOUT 5 0  PERCENT A S  WELL AS ENHANCING 
B A C T E R I A L  A C T I O N  TO PEDUCE ODORS, RODENTS AND F L I E S  WHEN A P P L I E D  TO COMPOSTING ( 1 0 )  REMOVAL O F  FERRCUS METALS, E I T H E R  
BEFORE OF AFTER B U R N I N G  I S  E A S I L Y  ACCOMPLISHED. 

pBIplsQlQ9.5 A REFUSE-SEWAGE TREATMENT WORKS ( I N C I N E R A T O R  SLUDGE(SEWAGE) C O S T ( C A P I T A L 1  1 

THE A M E R I C A N  C I T Y  7 5 ( 8 )  , P. 8 9  (AUGUST 1 9 6 0 1  THE REFUSE I N C I N E R A T O R  AND T H E  SEWAGE TREATMENT P L A N T  I N  NEW ALBANY,  

DEHYDRATED T O  ABOUT A 70-PERCENT M O I S T U R E  CONTENT B Y  VACUUM F I L T R A T I O N  AND THEN D R I E D  I N  A FLASH-DRYING SYSTEM 
U T I L I Z I N G  THE WASTE H E A T  FROM THE I N C I N E R A T O R .  I N  A D D I T I O N  T O  D I S P O S I N G  OF T H E  COMMUNITY'S REFUSE,  THE TWO 80-TON/DAY 
TRAVELING-GRATE I N C I N E R A T O R S  ALSO BURN UNWANTED D R I E D  SLUDGE. ( P H S )  

QB=Q3=91113 P H I L A D E L P H I A  DOUSES I T S  DUMPS ( I N C I N E R A T O R  D E S I G N  ) 

THE A M E R I C A N  C I T Y  6 0 ( l l ) ,  P. 6 9  (NOVEMBER 1 9 5 4 ) .  REPORT O U T L I N I N G  PROGRESS ON THE CONSTRUCTION OF OhE NEW 

E D L I N ,  Me 

I N D I A N A ,  APE BOTP LOCATED ON THF SAME S I T E  TO E N A B L E  COMBINED P L A N T  F U N C T I O N S  WHEREVER P O S S I B L E .  T H E  SEWAGE SLUDGE I S  

B A I L E Y ,  J .  A. 

I N C I N E R A T O R  AND T H E  RECONSTRUCTION OF TWO OLD ONES. ( P H S I  

Q M k U u B  T H E  INCINERATOR--A M A C H I N E  OF BEAUTY ( S I T E - L O C A T I O N  ) 
THE A M E R I C A N  C I T Y  6 9 ( 8 )  P. 8 5  (AUGUST 1 9 5 4 ) .  REPORT ON BROOKLINE,  MASS., M U N I C I P A L  I N C I N E R A T O R ,  WHICH WAS 
COMMENDED BY T h E  A.I.A. S P E C I A L  REFERENCE WAS MADE TO THE F A C T  T H A T  T H I S  P L A N T  I S  E Q U I P P E D  W I T H  BRUSH D I S P O S A L  
F A C I L I T I E S  WHICH (I C H I F S  TREES AND @RANCHES T O  F A C I L I T A T E  FURNACE CHARGING. REFERENCE I S  MADE TO 3 I N C I N E R A T O R  PLANTS 
U T I L I Z I N G  WASTE H E A T  TO GENERATE STEAM (ROCHESTER, N.Y. T MANCHESTER, N.H.9 AND ATLANTA, G E O R G I A ) .  ( P H S )  

QB-03-01124 T H E  U T I L I Z A T I O N  OF WASTE M A T E R I A L S  FOR HEAT PRODUCTION ( I N C I N C R A T I O N  E M I S S I O N ( C O N T R 0 L )  R E S I D U E  
HE AT- R EC D VE R Y 1 
S M E L L I E ,  J .  H. 

THE S A N I T A R I A N  7 0 ( 9 ) 9  P. 387-394 ( J U N E  1 9 6 2 1 .  A L L  C O M B U S T I B L E  REFUSE H A S  C A L O R I F I C  VALUE, AND HENCE I T  MAY BE USED 
AS FUEL.  T H I S  A R T I C L E  D E S C R I B E S  CURRENT P R A C T I C E S  I N  ENGLAND I N  T H E  D I S P O S A L  O F  COMBUSTIBLE WASTE BY I N C I N E R A T I O N  AND 
T H E  RECOVERY O F  hEAT.  P R A C T I C A L  PROBLEMS I Y  THE D E S I G N  AND O P E R A T I O N  OF BURNERS FOR WOCD WASTE ARE D I S C U S S E D  I N  

P L A S T I C S ,  AND A L L  MANNER O F  S O L I D  ORGANIC R E S I D U E S  MAY BE I N C I N E R A T E D  E I T H E R  ALONE OR I N  C O N J U N C T I O N  W I T H  SUPPLEMENTARY 

C )  TO ASSURE COMPLETE D E S T R U C T I O N  OF ORGPNIC MATTER AND M I N I M U M  OCORS. M E C r l A N I C A L  PROBLEMS I N V O L V E D  ARE - OVERHEATING 

D E T A I L ,  AND SEVERAL T Y P E S  OF I N S T A L L A T I O N S  APE D E S C R I B E D  AND I L L U S T R A T E D .  M U N I C I P A L  REFUSE, GENERAL I N D U S T R I A L  WASTES, 

FUELS SUCH AS COKE, COAL, OR O I L .  I T  I S  E S S E N T I A L  THAT TEMPERATURES OF COMBUSTION BE S U F F I C I E N T L Y  H I G H  (112c0 DEGREES 

AND DAMAGE T O  GRATES, U N I F O R M  F E E D I N G ,  D I S P O S A L  OF " SANDER DUST " 1  ASHES, AND C I N D E R S 7  HEAT EXCHANGERS, STACK GASES, 
AND G R I T  E M I S S I C N .  METhODS BY WHICH THESE PROBLEMS MAY BE HANDLED ARE D E S C R I B E D  FOR V A R I O U S  PROPRIETARY BURNERS. 
I PHEA 

SB=QEQ.l139 AN I N C I N E R A T O R  T H A T  I N V I T E S  I N S P E C T I O N  ( D E S I G N  ) 
THE A M E P I C A N  C I T Y  6 8 ( 9 ) 7  P. 1 0 2  ( 1 9 5 3 ) .  T H E  C I T Y  O F  LONG BEACH, N.Y., INCORPORATED THE H E L P  O F  A CONSULTING 
E N G I N E E R I N G  CO. AND AN A R C H I T E C T  TO A S S I S T  I N  THE D E S I G N I N G  AND B U I L D I N G  OF AN I N C I N E R A T O R  THAT WOULD NOT B E  A B L I G H T  
TO THE COMMUNITY WHICH DEPENDS LARGELY ON T O U R I S T S  I N  THE SUMMER TIME.  THE I N C I N E R A T O R  I S  D E S I G N E D  TO D I S P O S E  O F  7 2  
TONS PER DAY W I T H  A 1 0 0 - T O Y  STORAGE C A P A C I T Y  WHICH W I L L  T A K E  CARE OF T H E  P O P U L A T I O N  F L U C T U A T I O N .  

Oa-03-r!LI&& A OUST-FkEE I N C I N E R A T O R  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY POWER 1 
THE A M E R I C A N  C I T Y  73 (1 ) ,  P. 9 2 - 9 5  (JANUARY 1 9 5 8 ) .  T H E  L O C A T I O N  OF THE I N C I N E R A T O R  I S  I N  OYSTER BAY, LONG I S L A N D ,  
NEW YORK. I T S  C A P A C I T Y  I S  50cI TONS PER DAY. A I R  P O L L U T I O N  EQUIPMENT - FLY ASH I S  REMOVED I N  TWO TROUGHED WATER BOTTOM 
E X P A N S I C N  CHAMBERS E Q U I P P E D  W I T H  A D E F L E C T I N G  DAMPER AND A WATER-SPRAY ARRANGEMENT W I T H  LOW PRESSURE STEAM AT T H E  HEAD 
OF THE CHAMBER. F L Y  ASH I N  THE STACK-DISCHARGE AVERAGES 0 . 2 9 6  L B  P A R T I C U L A T E  MATTER OF 1-MICRON S I Z E  AND LARGER PER 
ltCIf'0 L B  OF F L U E  GAS DISCHARGED.  THE COSTS AMOUNT TO $ 1 ~ 6 9 9 , 0 0 0  PLUS L E G A L  FEES AND A D M I N I S T R A T I O N .  C E S I G N  FEATURES - 
THE STORAGE P I T  OUST I S  I N T E R C E P T E D  BY I N L E T  PORTS ALONG THE TOP WHICH DRAW A I R  ACROSS THE P I T  AND CARRY AWAY THE 
DUST. R A D I A N T  H E A T I h G  OF P A R T  OF THE A I R  CHARGE I S  PROVIDED.  T H E  I N C I N E R A T O R  HAS A H Y D R A U L I C  ASH C O L L E C T I O N  AND 
REMOVAL SYSTEM. ABOUT 13,000 L B  OF 2 5 0  P S I  STEAM ARE PRODUCED EACH HOUR TO GENERATE 400 KW OF E L E C T R I C I T Y  FOR T H E  
P L A N T  AND OTHEP TOWN B U I L D I N G S .  WASTE HEAT ALSO I S  U S E D  I N  O P E R A T I N G  A 6 0  HP DEEP-WELL PUMP OF 5 0 0  GPM C A P A C I T Y .  THE 
PLANT HAS FOUR 125-TON FURNACES EQUIPPED W I T H  SEMI-AUTOMATIC STOKERS. ( U C )  

P8-03-Qllp5 WE I N C I N E R A T E  OUR REFUSE NOW ( HEAT-RECOVERY E M I S S I D N ( C D N T R 0 L )  I 
BENDER, D. 0. 

T H E  AMERICAN C I T Y  7 3 ( 4 ) 7  P. 167 ( A P R I L  1 6 5 8 1 .  T H I S  A P T I C L E  COVERS THE L A T E S T  STAGE I N  THE OVER-ALL, LONG RANGE 
Y O D E R N I Z A T I O N  PPOGRAM OF C O L L E C T I O N  AND D I S P O S A L  I N  I N D I A N A P O L I S ,  I N D I A N A .  ALSO D E S C R I B E D  I S  THE NEWEST I N C I N E R A T O R  I N  
S E R V I C E  THERE. ( P H S )  

!2852!3r!llZCl WEST HARTFORD, CONNECTICUT, MODERNIZES REFUSE S E R V I C E  ( I N C I N E R A T I O N  C C L L E C T I O N  ) 

T H E  AMERICAN C I T Y  7 3 ( 9 ) ,  P. 190-191 (SEPTEMBER 1 9 5 8 1 .  NEW I N C I N E R A T O R  CONS1 STS OF TWO 1 7 5  TON N I C H O L S  MONOHEARTH 
U N I T S .  APEA UNDER TRUCK DUMPING PLATFORM I S  U T I L I Z E D  AS A GARAGE. USE O F  H Y D R A U L I C  GRATE O P E R A T I N G  MECHANISM. FOUR 

KENNEDY, E .  R. 

TRUCKS CAN UNLOAD SIMULTANEOUSLY ON DUMPING FLOOR. W E I G H I N G  EQUIPMENT I N C L U D E S  HOWE S C A L E  W I T H  MEChANOPRINT.  FORCE OF 
2 @  MEN HANDLES D I S P O S A L  OPERATIONS.  C O L L E C T I O N  EQUIPMENT D E T A I L E D .  ( E I )  

,"8-43=Q1223 L O A D I N G  P I E R  AND C I T Y  REFUSE D I S P O S A L  PLANT I N  GENEVA ( I N C I N E R A T I O N  TRANSPORTATION(BARGE)  
C O M P O S I T I O N ( C O M P 0 S T )  D E S I G N  
PERRETEN, P. + JEHEBER, T.  4. + GUEX, E. 

Q U A I  D E  CHARGEMENT E T  U S I N E  DE TRAITEMEN? D E S  R E S I D U E  U R B A I N S ,  BUL TECHNIQUE DE L A  S U I S S E  ROMANDE 9 1 ( 1 5 ) r  P.  229-242 

I N T O  BARGES FOR REFUSE T R A N S P O R T A T I O N  T O  I N C I N E R A T I N G  PLANT.  CONSTRUCTION O F  L A T T E R  I S  D E S C R I B E D .  S P E C I A L  A T T E N T I O N  
( J U L Y  2 4 ,  1 9 6 5 ) .  D E S C R I P T I O N  OF F L U V I A L  PORT AND I T S  I N S T A L L A T I O N S  FOR DUSTLESS U N L O A D I N G  OF S A N I T A T I O N  TRUCKS 

B E I N G  G I V E N  TO 1C5 M H I G H  REINFORCED CONCRETE SMOKESTACK AND I T S  DESIGN.  ( E 1 1  

QC'd.llrQL224 P L A N N I N G  AND CCNSTRUCTION OF REFUSE I N C I N E R A T I O N  P L A N T  I N  MANNHEIM, WEST GERMANY ( HEAT-RECOVERY POWER 
I N C I N E R A T I O N  H E A T ( P R 0 C E S S I  C A L O R I F I C - V A L U E  1 
WINKENS, H. P. + G E I P E L t  W. 

PLANUNG UND B A U  DER MUELLVERBRENNUNGSANLAGE I N  MANNHEIM, V E P E I N I N G U N G  DER GRDSSKESSELBESITZER-MITTEILUNGEN lOC(2) P. 
14-22 (FEBRUARY 1 9 6 6  1. P L A N T  WILL SUPPLY A D D I T I O N A L  H E A T  AND E L E C T R I C A L  ENERGY T O  N E I G H B O R I N G  C I L  R E F I N E R Y  AND 
Y U N I C I P A L  GAS- AND WATER-WORKS. I N  I T S  F I N A L  DEVELOPMENT STAGE I T  W I L L  HANDLE 220,000 TONS REFUSE/YR AND W I L L  BE 
EQUIPPED W I T H  THREE B O I L E R S  W I T H  COMBINED REFUSE-  AND O I L - F I R I N G ,  EACH D E L I V E R I N G  40 T P H  STEAM AT 136 ATM 5 2 5  C. 
D E T A I L E D  D E S C R I P T I O N  O F  I N C I N E R A T I N G  B O I L E R S ,  STOKER, AND A N C I L L A R Y  EQUIPMENT. ( E 1 1  

QBzQ3=Ql225 E L E C T R I C A L  AND MECHANICAL EQUIPMENT O F  REFUSE I N C I N E R A T I N G  P L A N T  I N  GENEVA ( P O L L U T I O N  I N C I N E R A T I O N  POWER 
HEAT-RECOVERY L U B R I C A N T S (  I N C I N E R A T I O N )  C O M P O S I T I O N  I 
WUETHRICH, F .  + BOPPI R. 

EQUIPEMENT ELECTPOMECANIPUE DE L'USINE D'INCINERATION D E S  ORDURES MENAGERES DE L A  VILLE DE GENEVET auL TECHNIQUE DE L A  
S U I S S E  ROMANDE 9 1 ( 1 5 ) ,  P. 2 4 3 - 2 5 0  ( J U L Y  24, 1 9 6 5 1 .  P L A N T  HAS TWO VON R O L L  I N C I N E R A T O R S  OF 200 TPD C A P A C I T Y .  B R I E F  
D F S C R I P T I O N  O F  P L A N T  I S  FOLLOWED B Y  D I S C U S S I O N  OF SOME S P E C I A L  PROBLEMS SUCH AS D I S P O S A L  OF U S E D  L U B R I C A N T S  AND OTHER 
HYDROCARBONS, REFUSE COMMINUTORS, AND I N C I N E R A T I O N  OF REFUSE W I T H  A D D I T I O N  OF R E S I D U A L  SLUDGE. ( € 1  I 
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Q8-n?-U229 CRANES FOP REFUSE I N C I N E R A T I O N  P L A N T S  

KRANE FUER MUELLVEPBRENNUNGS-ANLAGEN, FOERDERN U HEBEN 1 7 ( 5 ) ,  P. 2 7 5 - 2 7 8  ( A P R I L  1 9 6 7 )  s S U I T A B I  L I T Y  OF CLAM-SHELL 

REPSONS ALTHOUGH CRANES EQUIPPED W I T H  THESE L I F T I N G  GEARS ARE BOTH H E A V I E R  AluD MORE E X P E N S I V E .  MOTORIZED BUCKETS ARE 

CONTROL SYSTEMS ARE EMPLOYED AND MAY BE S E M I A U T O M A T I C  W I T H  HOPPER P R E S E L E C T I O N  GEAR. ( E 1 1  

08-02rQlZ.36 CONSTRUCTION AND O P E R A T I O N  O F  REFUSE I N C I N E R A T I O N  P L A N T  ( E M I S S I O N ( C C N T R 0 L )  ) 

F R I T S C H E ,  R e  

AMD M U L T I - S H E L L  BUCKETS. L I F T I N G  GEARS W I T H  E P I C Y C L I C  GEARS ARE PREFERRED TO D I F F E R E N T I A L  L I M I T  SWITCHES FOR O P E R A T I N G  

SOMETIMES USED FOR SMALL I N C I N E R A T I O N  PLANTS.  T R A V E L I N G  GEARS CAN B E  C E N T R A L L Y  D R I V E N  OR ON TWO CORNERS. CONTACTOR 

R I E D L I N G E R ,  R. A. 
CONSTRUCTION ET E X P L O I T A T I O N  D'UNE I N S T A L L A T I O N  D ' I N C I N E R A T I O N  D'ORDURES MENAGERES, I N D U S T R I E S  THERMIQUES ET 
A E R A U L I Q U E S  1 3 ( 3 )  P. 131-140 (MARCH 1 9 6 7 ) .  STUDY O F  O P E R A T I O N  OF TOWN REFUSE I N C I N E R A T I O N  P L A N T  B U I L T  I N  C I T Y  OF 
DUESSELDORF, WEST GERMANY, WHICH H A S  700,000 I N H A B I T A N T S .  ( E 1  1 

Q B - 0 3 - 0 1 7 4 3  MODEL I N V E S T  I G A T I O N  OF OPTIMUM LAYOUT O F  REFUSE I N C I N E R A T I O N  P L A N T S  FOR SMALL AND M E D I U M - S I Z E  TOWNS ON 
B A S I S  O F  EXAMPLE OF REFUSE I N C I N E R A T I O N  P L A N T  AT NEUSTADT I N  H O L S T E I N  ( D E S I G N  HEAT-RECOVERY POWER 
ECOhOMICS(POWER1 ) 
GERHARDT, R. + ERMER, Ha 

MODELLUNTERSUCHUNG DER O P T 1  MALEN AUSLEGUNG VON MUELLVERBRENNUNGSANLAGE NEUSTADT I N  H O L S T E I N .  AUFBEREITUNGS-TECHNIK 
5(3) P. 110-119 (MPACH 1 9 6 4 ) .  REFUSE I N C I N E R A T I O N  P L A N T  A T  NEUSTADT DOES NOT I N C L U D E  HEAT U T I L I Z A T I O N .  P L A N N I N G  

C A L C U L A T I O N  I T  I S  SHCWN T H A T  P L A N T  EQUIPPED W I T H  I T S  OWN POWER S T A T I O N  W I T H  AND WITHOUT S A L E  OF POWER AND HEAT CAN BE 
OPERATED MORE ECONOMICALLY THAN I N C I N E R A T I O N  P L A N T  WITHOUT H E A T  U T I L I Z A T I O N .  ( E 1  1 

QB.~Q1=~233 REFUSE I N C I N E R A T I O N  P L A N T  OF M U N I C I P A L I T Y  OF GLUECKSTACT I N  H O L S T E I N  ( HEAT-RECOVERY SLUDGE(  D R Y I N G )  

D I E  MUELLVERBRENNUNGSANLAGE DER STADT GLUECKSTADT I N  H O L S T E I N ,  AUFBEREITUNGS-TECHNIK 5 ( 3 )  P. 126-129 (MARCH 
1964 1 .  AS I N C I N E R A T I N G  GRATE, C L A U D I U S  PETERS M U L T I P L E - Z O N E  PUSHING GRATE W I T H  AVERAGE C A P A C I T Y  OF 3 T P H  AT 
AVERAGE VOLUMETRIC WEIGHT OF REFUSE O F  330 KG/CU METER WAS SELECTED. ASH AND SLAG DISCHARGE I S  EFFECTED W I T H  A I D  OF 
WET-TYPE ASH REMOVAL P L A N T .  SCRAP I N  R E S I D U E S  I S  SEPARATED BY DP.UM MAGNET AND COMPACTED I N  PRESS TO 1 TO 5 - 1 TO 13, 
FOR U T I L I Z A T I O N  O F  WASTE HEAT, SEWAGE SLUDGE D R Y I N G  P L A N T  I S  COORDINATED W I T H  I N C I N E R A T I O N  PLANT. ( E 1 1  

AND CONSTRUCTION OF PLANT.  CCMPARATIVE COST STUDY I S  MADE FOR PLANTS O F  D I F F E R E N T  D E S I G N S .  ON B A S I S  OF MODEL 

JOACHIM,  H. 

QB=Q3=p1ZSb L U L E A  PEFUSE I N C I N E R A T I O N  AND SLUDGE D R Y I N G  P L A N T  ( SLUDGE(SEWAGE1 Q U A N T I T Y  
P U B L I C  C L E A N S I N G  5 8 ( 4 ) ,  P. 192-199 ( 1 9 6 8 ) .  AS A RULE, SWEDISH REFUSE I N C I N E R A T I O N  PLANTS HAVE NOT BEEN CONSTRUCTED 
I N  C O M B I N A T I O N  W I T H  P L A N T S  I N T E N D E D  FOR OTHER REFUSE. HOWEVER, L U L E A ,  I N  NORTHERN SWEDEN, 4 REFUSE I N C I N E R A T I O N  PLANT 
IS  B E I N G  B U I L T  AT THE SAME P L A C E  A S  A SEWAGE TREATMENT PLANT,  A N I G H T  SOIL-TREATMENT PLANT AND A DESTRUCTION P L A N T  FOR 
WASTE O I L .  THUS, I T  W I L L  B E  P O S S I B L E  T O  COMBINE T H E  D I F F E R E N T  O P E R A T I O N S  AND MAKE I T  P O S S I B L E  TO U S E  T h E  HEAT O F  
COMBUSTION FOP D R Y I N G  T H E  SEWAGE SLUDGF I N  ROTARY DRYERS AS WELL AS TO BURN WASTE O I L  PRODUCTS I N  THE REFUSE FURNACES 
AND I N  T H E  SLUDGE-DRYING PLANT.  

~~~=~~ HEENAN-NICHOLS CONTINUOUS GRATE I N C I N E R A T O R  AT B I P M I N G H A M  ( E M I S S I O N ( C O N T R 0 L )  1 
P U B L I C  C L E A N S I N G  5 8 ( 2 ) ,  P. 76-84 ( 1 9 6 8 ) .  THE BATCH FED T Y P E  OF I N C I N E R A T O R  HAS BEEN SUCCESSFULLY OPERATED FOR MANY 
YEARS AT P R A C T I C A L L Y  EVERY LARGE REFUSE D I S P O S A L  OPERATION,  B U T  THE CONTINUOUS T Y P E  FURNACE I S  G A I N I N G  MORE P O P U L A R I T Y  
APOUND T H E  COUNTRY. I T  WAS F E L T  THAT I T  WOULD B E  U N D E S I R A B L E  AS WELL AS D I F F I C U L T  TO A P P L Y  THE R E S U L T S  O f  ONE TYPE TO 
ANOTHER. I T  HAS TAKEN MANY MONTHS OF qESEARCH TO A C H I E V E  THE D E S I R E D  RESULT.  OBVIOUSLY MANY O F  T H E  PROBLEMS P E C U L I A R  
TO T Y S E L E Y  W I L L  NOT A R I S E  ON NEW PLANTS,  NEVERTHELESS THE DATA COLLECTED W I L L  BE I N V A L U A B L E  I N  D E S I G N I N G  T H E  
HEENAN-NICHOLS I N C I N E R A T O R S  FOR SUTTON C O L D F I E L D  AND YORK, BASED AS I T  I S  ON FIRST-HAND INFORMATION.  IMPORTANCE I S  
PLACED ON THE DUST BURDEN TESTS AT T Y S E L E Y  AS THERE I S  A LACK OF SUCH P R A C T I C A L  I N F O R M A T I O N  I N  T H I S  CCUNTRY. AT T H E  
T I M E  OF T H E  T E S T S  T H I S  WAS ONLY CONTINUOUS I N C I N E R A T O R  HERE D E A L I N G  W I T H  D O M E S T I C  REFUSE SO O B V I O U S L Y  THERE WAS A 

OF CONTINUOUS I N C I N E R A T O R S  ARE F I T T E D  W I T H  B O I L E R S  AND THUS 00 NOT P R O V I D E  AN E F F E C T I V E  COMPARISON. THE DUST BURDENS 
U N I Q U E  OPPORTUNITY TO O B T A I N  F I E L D  F I G U R E S  U N A V A I L A B L E  ELSEWHERE I N  GREAT B R I T A I N .  E V E N  ON T H E  CONTINENT,  T H E  M A J O R I T Y  

SHOWN I N  T H I S  REPORT ARE,  OF COURSE, LOW COMPARED W I T H  C E R T A I N  DESIGN PARAMETERS WHICH HAVE BEEN ADOPTED I N  THE PAST. 

Q&Ql.=QLzIS TAILOR-MADE FOR D E A L I N G  W I T H  TRADE WASTES ( BULKY-WASTE I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  
AMBROSE, J. A. 

P U B L I C  C L E A N S I N G  5 6 ( 6 ) ,  P. 2 9 2 - 2 9 6  ( 1 9 6 6 ) .  I N  T H I S  A R T I C L E  THE AUTHOR D E F I N E S  THE TERM "TRADE WASTE", I N  R E L A T I O N  
TO D O M E S T I C  WASTES. HE G I V E S  A GENERAL D I S C U S S I O N  OF T H E  V A R I O U S  DESIGNS OF I N C I N E R A T O R S  USED FOR THE D I F F E R E N T  TYPES 
O F  WASTES AND WHY THE D E S I G N  MUST B E  AS SUCH. 

Q&=QkU;L241 REFUSE I N C I N E R A T I O N  ACCORDING TO VOLUND SYSTEM ( VOLUND 

MUELLVERBRENNUNG NACH DEM SYSTEM VOLUND, A U F B E P E I T U N G S - T E C H N I K  5(  3 )  9 P. 1 2 0 - 1 2 5  (MARCH 1 9 6 4 )  VOLUND REFUSE 
BLOCK, Ha + DUHME, A. 

I N C I N E R A T I O N  P L A N T  I S  F U L L Y  MECHANIZED F 9 0 M  REFUSE F E E D I N G  P O I N T  TO S L A G  DISCHARGE,  THROUGHPUT RATE OF REFUSE B E I N G  
CONTROLLED I N  I N D I V I D U A L  ZONES. D R Y I N G  OF REFUSE I S  EFFECTED ON D R Y I N G  AND I G N I T I N G  GRATES D E S I G N E D  AS PUSHING GRATES. 
FROM I G N I T I N G  GRATE REFUSE I S  SENT I N T O  ROTARY DRUM WHICH, ACCORDING TO FURNACE OPERATION,  I S  ROTATED AT I N F I N I T E L Y  
V A R I A B L E  SPEED. SLAG F A L L S  FROM DRUM END I N T O  WET-TYPE SLAG REMOVAL I N S T A L L A T I O N .  O P E R A T I O N  OF SOME EUROPEAN REFUSE 
I N C I N E R A T I O N  P L A N T S  U S I N G  VOLUND SYSTEM. ( E 1 1  

~ ~ - n + o i 7 6 4  PRCBLEMS OF INCINERATION PLANNING 
HIGGINSCN,  A. E. 

P U B L I C  C L E A N S I N G  5 6 ( 1 2 ) ,  P.  6 3 0 - 6 3 3  ( 1 9 6 6 ) .  A SUMMARY OF A M E E T I N G  OF P U B L I C  C L E A N S I N G  O F F I C E R S  ANC ENGINEERS ON 
THE P 9 0 B L E M S  F A C I N G  THEM I N  REFUSE D I S P O S A L .  OF PRIMARY IMPOPTANCE WAS S I T E  S E L E C T I O N ,  ECONOMICS, AND H Y G I E N I C  
PROBLEMS 

08-03-QL248 I N C I N E R A T C R  I N S T A L L A T I O N  AT HONG KONG ( R O T A R Y - K I L N  D E S I G N  
P U B L I C  C L E A N S I N G  5 6 ( 1 2 )  P. 6 1 1 - 6 1 4  ( 1 9 6 6 ) .  HONG KONG'S P O P U L A T I O N  D E N S I T Y  HAS BROUGHT ON AN EVER I N C R E A S I N G  
REFUSE D I S P O S A L  PROBLEM. HARBOR P O L L U T I @ N ,  DDOR AND DEMAND FOR I N D U S T R I A L  AND R E S I D E N T I A L  LAND HAS REQUIRED THEiM T O  
L@@K A T  OTHER METHODS OF D I S P C S A L .  T H E  P U B L I C  WORKS DEPARTMENT D E C I D E D  TO GO TO LARGE I N C I N E R A T I O N  PLANTS.  FOUR U N I T S  
O F  1 0 . 5  TONS/HR. ARE B E I N G  B U I L T .  I T  I S  PLANNED TO USE THE H E A T  T O  POWER A 1.2 MW GENERATOR, DEVELOP PROCESS STEAM, 
D E S A L I N A T I O N .  A L L  CPERATIONS WILL T A K E  P L A C E  I N S I D E  T H E  B U I L D I N G  TO REDUCE THE DUST AND R E L A T E D  ODCR PRCBLEMS. T H E  
F I R S T  TWO P L A N T S  SHOULD BE I N  O P E R A T I O N  I N  1 9 6 7 .  

pB3LQJ.m NEW CONTINUOUS GRATE P L A N T  FOR DERBY ( D E S I G N  I N C I N E R A T I O N  1 
P U B L I C  C L E A N S I N G  5 6 ( 1 2 )  9 P. 6 Q 3 - 6 0 7  ( 1 9 6 6 ) .  T H I S  I S  A D E T A I L E D  D E S C R I P T I O N  OF THE O P E R A T I O N S  AND EQUIPMENT OF AN 
f l L "  T Y P E  T R A V E L I N G  GRATE STOKER. THERE ARE TWO 7.5 TONS PER HOUR FURNACES E Q U I P P E D  W I T H  TWO TANDEM T R A V E L I N G  GRATES. 
THE TANDEM GRATES ALLCW A DROP O F  7 - F T  BETWEEN T H E  PRIMARY AND SECONDAPY BURNERS DRAUGHT BLOWERS ARE LCCATED BENEATH 
THE GRATES TO H E L P  MOVE THE HOT GASES AND TO ASSURE COMPLETE COMBUSTION. T H E  A S H  C L I N K E R S  AND NONCOMBUSTABLE M A T E R I A L  
ARE DISCHARGED TO A SUBMERGED CONVEYOR I N T O  7-TON C A P A C I T Y  CONTAINERS AND TRANSPORTED T O  D I S P O S A L  AREAS. 

Q893=p1279 E X P E R I E N C E  W I T H  CENTRAL REFUSE D I S P O S A L  AT ESSEN-KARNAP ( I N C I N E R A T I O N  C O L L E C T I O N  HEAT-RECOVERY 
C O S T ( C A P 1 T A L  1 SLUDGE(SEWAGE) 
MOEGLING, E. 

P R A X I S  DER ZENTRCLEN MUELLVERBRENNUNG AM B E I S P I E L  ESSEN-KARNAP, BRENNSTOFF-WAERME-KRAFT 17( 8 )  P. 3 8 3 - 3 9 1  (AUGUST 
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1 9 6 5  1 .  POWER S T A T I O N  OF RHEINISCH-WESTFAELISCHES E L E K T R I Z I T A E T S W E R K  AG (RWE)  OPERATES LARGEST CENTRAL D I S P O S A L  
PLANT FOR REFUSE AS WELL A S  2n00 TONS O F  S E W A G E  SLUDGE ARE TRANSFORMED INTO ASH E V E R Y  DAY. LAYOUT OF PLANT AND FLOW OF 

m-n3- r l~zu  ELECTROSTATIC PRECIPITATOR INCLUDED IN L A T E S T  R E F U S E  DISPOSAL PLANT ( INCINERATOR COST(CAPITAL) 

I' PEFUSE-FUEL I' ARE DESCRIBED.  OPERATING E X P E R I E N C E S  ARE G I V E N .  ( E I )  

E M 1  S S I  O N ( C O N T R 0 L )  1 
SURVR M U N I C  CTR ENGP 1 2 8 (  3 8 7 7 )  , P. 2 9 - 3 1  ' (SEPTEMBER 1 9 6 6 )  B I R M I N G H A M  CORPORATION'S REFUSE D I S P O S A L  WORKS AT 

TO B E  I N S T P L L E D  I N  A REFUSE I N C I N E R A T I O N  P L A N T  I N  B R I T A I N .  ( P H E A )  

Q433=U29Q R O L L I N G  ALONG TO DESTRUCTION ( I N C I N E R A T I O N  D E S I G N l G R A T E l  1 
P U B L I C  C L E A N S I N G  5 6 ( 3 )  P. 106-107 ( 1 9 6 6 ) .  A NEW SYSTEM OF WASTE D I S P O S A L  W H I C H  OPERATES A T  A VERY LOW COST. T H E  
SYSTEM I S  A R D L L I N G  GRATE I N C I N E R A T O R  WHICH REDUCES REFUSE TO C L I N K E R  AND ASH, W H I L E  S U P P L Y I N G  HEAT FOR SUPER-HEATED OR 
SATURATED STEAM. I T  HAS A C A P A C I T Y  O F  1 , 5 0 9  TONS PER DAY. THE MANUFACTURER C L A I M S  THE O P E R A T I N G  COSTS ARE S O  LOW T H A T  

CASTLE BROMWICH, OPENED ON SEPTEMBER 9 7  1 9 6 6 .  I T  I N C L U D E S  THE F I R S T  E L E C T R O S T A T I C  P R E C I P I T A T O R  FOR F L U E  GAS C L E A N I N G  

4 PROFIT M A Y  B E  HAD FGOM THE S A L E  OF SURPLUS HEAT.  

Q&=Ql-O179a T I P  T C P  C I T Y  GET NEW REFUSE D I S P O S A L  P L A N T  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C O S T ( C A P 1 T A L  ) SALVAGE I 
P U B L I C  C L E A N S I N G  5 5 ( 3 1 ,  P. 1 5 1 - 1 5 4  ( 1 9 6 5 1 .  THE C L E A N S I N G  COMMITTEE CHAIRMAN D E T A I L S  T H E  SUCCESS BRADFORD H A S  HAD 
I N  T H E  P A S T  W I T k  T I P P I N G ,  BUT DUE TO THE LACK OF SPACE, ECONOMICS, LABOR PROBLEMS, NEW R E G U L A T I C N S  AND ETC., THEY WERE 
FORCED TO SEEK A D I F F E R E N T  T Y P E  OF D I S P O S A L .  I N  S E L E C T I N G  A NEW SYSTEM, THEY H A V E  GONE TO A S E P A R A T I O N  AND SALVAGE 
SYSTEM TEAMED W I T H  I N C I N E R A T I O N  TO MEET THE D I S P O S A L  NEEDS. 

Q&Q1=QUQQ B U I L T  F@R GPOWTY ( I N C I N E R A T I O N  1 

C O N S I D E R A B L E  EFFORT AND MUCH APPREHENSION ON THE PART OF C O U N C I L  MEMBERS AN I N C I N E R A T O R  WAS B U I L T .  T H E  I N C I N E R A T O R  
P U B L I C  C L E A N S I N G  5 5 ( 2 1 ,  P. 8 1 - 8 4  ( 1 9 6 5 1 .  AS K I D D E R M I N S T E R ' S  P O P U L A T I O N  GREW SO D I D  T H E  PROBLEMS O F  T I P P I N G .  AFTER 

D E S I G N  I S  SUCH THAT I T  MAY BE ENLARGED AT A L A T E 9  DATE AS DEMAND N E C E S S I T A T E S ,  FROM A 3 4 , 0 0 0  P O P U L A T I O N  TO A 70,000 
POPULATION.  I T  I S  AN I N C I N E R A T I O N  AND SALVAGE T Y P E  O P E R A T I O N  W I T H  A H I G H L Y  E F F I C I E N T  GAS C L E A N I N G  D E V I C E .  

QB-93rpL3p5 DEVELOPMENT OF VON ROLL I N C I N E R A T O R S  ( HEAT-RECOVERY 
TANNER, R. 

V AR IOU's D I E  ENTWICKLUNG DER VON ROLL-MUELLVERBRENNUNGSANLAGEN, SCHWEIZ BAUZTG 9 3 ( 1 6 )  9 P. 2 5 1 - 2 6 0  ( A P R I L  22, 1 9 6 5 ) .  
D E S I G N S  OF RECENTLY B U I L T  SHAFT-TYPE VON ROLL I N C I N E R A T O R S  W I T H  WASTE HEAT B O I L E R S  ARE I L L U S T R A T E D ,  AND T H E I R  O P E R A T I O N  
I S  DISCUSSED.  E X P E R I E N C E  G A I N E D  FROM VON R O L L  I N S T A L L A T I O N S  I N  VARIOUS COUNTRIES ( T O T A L  O F  19 U N I T S )  I N D I C A T E S  
S U P E R I O R I T Y  OF T H I S  SYSTEM OVER BATTERY-TYPE AND ROTARY DRUM I N C I N E R A T O R S .  ( E I I  

Qz=Q3=Q.l2@ PROBLEMS CF REFUSE D I S P O S A L  I N  BAS EL R E G I O N  ( COMPOST I N G  I N C I N E R A T I O N  ECONOMICS HEAT-RECOVERY 

PROBLEMS DER A B F A L L B E S E I T I G U N G  DER R E G I O N  B A S E L t  SCHWEIZ BAUZTG 8 3 ( 2 5 )  7 P. 437-447 ( J U N E  24, 1 9 6 5 1 .  STORAGE, 
COMPOSTING AND I N C I N E R A T I N G  PROBLEMS, AS WELL AS ECONOMIC ASPECTS OF COMPOSTING VS. I N C I N E R A T I N G  ARE DISCUSSED.  
D E S C R I P T I O N  OF NEW I N C I N E R A T I N G  PLANT D E S I G N E D  FOR PROCESSING C A P A C I T Y  OF 1 4 5 , 0 0 0  TONS REFUSE/YEAR PER GROUP OF TWO 
FURNACES, AND FOP D E L I V E R Y  OF 7 5  TONS STE4M PER HOUR AT 40 ATM 3 5 0  C. ( € 1 )  

KATZ,  P. 

38-03-Q.laQ AMERICA'S L A R G E S T  I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  R O T A R Y - K I L N  1 
P U B L I C  C L E A N S I N G  5 6 ( 1 ) ,  P. 2 0 - 2 4  ( 1 9 6 6 ) .  C H I C A G O ' S  T H I R D  MODERN I N C I N E R A T O R  WAS P U T  I N T O  S E R V I C E  I N  1 9 6 2 .  T H E  

FURNACES W I T H  C A L O R I F I C - V A L U E S  FROM 2 , 7 0 0  B T U / L B  TO 3,600 BTU/LBS.  I T  H A S  A STORAGE C A P A C I T Y  O F  1,880 TONS. THE P L A N T  
WAS B U I L T  AT A COST OF $ 6 , 8 2 5 , 0 0 0 .  

PLANT H P S  A CAPACITY O F  1,20n TONS. IT IS THE MOST MODERN PLANT IN T H E  U.S. THERE A R E  FOUR 300 TON ROTARY KILN 

Q8=Q3=Q1333 WATERBUFY'S SEWAGE-REFUSE D I S P O S A L  P L A N T  ( HEAT-RECOVERY I N C I N E R A T I O N  1 

THE A M E R I C A N  C I T Y  t E ( 3 ) ,  P. 8 3 - 8 4  ( 1 9 5 7 ) .  E X C E S S I V E  Q U A N T I T I E S  O F  M E T A L L I C  I N D U S T R I A L  WASTES THAT ARE E M P T I E D  I N T O  
M I T C H E L L ,  Re D e  

T H E  SEWAGE SYSTEM PREVENT COMPLETE D I G E S T I O N .  T H I S  PROMPTED THE C I T Y  MANAGERS T O  SEEK A MORE P R A C T I C A L  SYSTEM. A 
SEWAGE TREATMEhT PLANT WAS DESIGNED TO DEWATER T H E  SEWAGE TO L E S S  THAN 10 PERCENT MOISTURE,  WHERE I T  CCULD B E  BURNED I N  
THE I N C I N E R A T O R  WHICH WAS AN I N T E G R A L  PART OF THE SYSTEM. I T  HANDLES T H E  S O L I D  WASTES AS WELL AS T H E  SEWAGE WASTES. 
THERE IS A C E S C P I P T I C N  O F  THE P L A N T .  

Q & Q ~ z Q ~ ~ & . ] .  H I S T O R Y  CF EFFORTS AT I N C I N E S A T I O N  I N  T H E  L O S  ANGELES AREA ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) I 

PROC A I R  P C L L U T I O N  CONTROL ASSOC 5 9 9  ( J U N E  1 9 6 6 1 .  A PAPEP D E S C R I B I N G  THE EFFORTS AND EXPENSE T H E  LOS ANGELES C I T Y  
S A N I T A T I O N  BUREAU E X P E R I E N C E D  I N  B U I L D I N G  I N C I N E R A T O R S  T O  COPE W I T H  T H E  REFUSE D I S P O S A L  PROBLEM. T H E  TOPOGRAPHY AND 

HUME, N. B. 

C L I M A T I C  C O N D I T I C N S  P E C U L I A R  T O  THE LOS ANGELES AREA APE NOT THE I D E A L  S I T U A T I O N  FOR AN I N C I N E R A T O R  D I S P G S A L  SYSTEM. 
THERE APE SOME COSTS OF T H E  I N C I N E R A T O R  SYSTEM COMPARED TO T H E  L A N D F I L L  SYSTEM. 

QE-q3-PJ3&5 WE BCRPCWED FROM STEEL I N D U S T R Y  TO REDUCE PROBLEMS OF I N C I N E R A T O R  MAINTENANCE 
C E R N I G L I A ,  V. J. + CAMPBELL, H. J e t  JR.  

THE A M E R I C A N  C I T Y  7 S ( 5 ) ,  P. 8 9 - 9 1  (MAY 1 9 6 4 ) .  HOW RENOVATION OF OYSTER BAY, NY.1 5 0 0  TPD I N C I N E R A T O R  P L A N T  
INCREASED FURNACE C A P A C I T Y  B Y  2 0  PERCENT. I N V E S T I G A T I O N S  I N D I C A T E D  THAT T H I N N E R ,  AIR-COOLED WALL SOLVES E X C E S S I V E  HEAT 

A I R  SPACE NOW SEPARATES I N S U L A T I N G  CEMENT AND 3 / 1 6 - I N .  S T E E L  P L A T E  C A S I N G .  ( € 1 )  

C 8 - 3 3 - 0 1 3 4 6  COMPLETE C n M B U S T I O N  W I T H  M I N I M U M  EXCESS A I R  ( EM1 S S I O N ( C C N T R 0 L )  C O S T ( C A P I T A L 1  

T H E  AMERICAN C I T Y  8 0 ( 2 ) ,  P. 99 ( F E B R U A R Y  1 9 6 5 ) .  SCRUBBER WASH WATER I S  B E I N G  SUCCESSFULLY RECYCLED I N  THE NO. 1 

S T O R A G E  PROBLEM AND FACILITATES CLEANIWG BY REDUCING S L A G  BUILDUP AND TIME REQUIRED FOR CLEANING CHAMBERS. 3-112-IN 

EA S T E R L I N E  J. D. 

I N C I N E P A T O R  OF BROhARD COUNTY, F L O R I D A .  LARGE AMOUNTS OF Q U I T E  M O I S T  YARD TRASH ARE BURNED AND A GOOD R E S I D U E  I S  
PRODUCED. THE I N C I N E R A T O R  HAS A LOW STACK P A R T I C U L A T E  E M I S S I O N  RATE. T H E  P L A N T  HAS TWO RAM-FED FURNACES, D E T R O I T  
STOKERS B U I L T  ON A TANDEM DESIGN, CHARGING HOPPERS THAT CAN BE LOADED B Y  CRANE OR TRUCK, AND S T A T I O N A R Y  CRANE 
CONTROLS. THE T O T A L  C A P A C I T Y  I S  3cIO TONS PER DAY. I N  NORMAL OPESATIONS,  T H E  T E S T  VALUE FOP P A R T I C U L A T E  E M I S S I O N  I S  
0 . 9 6  G R 4 I N / C U  FT. THE CONSTRUCTION COST WAS $ 1 , 3 C 9 , 0 0 0 .  A WATER S E A L  CONTROLS U N D E R F I R E  A I R .  A SECOND PLANT WAS 
B U I L T  I N  1 9 6 4  AT A COST OF $ 1 , 1 9 4 , 0 0 9 .  ( U C )  

2833=g331 CREMATOF Y FOR A N I  MAL D I  SPOS4L 

THE A M E P I C A N  C I T Y  8 5 ( 8 ) ,  P. 1 2 1 - 1 2 2  (AUGUST 1 9 6 5 1 .  Q U I C K  AND S A N I T A R Y  METHOD OF D I S P O S A L  B Y  CREMATING CORPSES OF 
SPEER, P. 0. 

SMALL A N I M A L S  I N  S P E C I A L ,  P A T H O L O G I C A L  I N C I N E R A T O R  AT A T L A N T A ,  GA., BY I N C O R P O R A T I N G  S M A L L  GAS-FIRED FURNACE AT 
I N C I  NFRATOR S I T E  IS DESCRIBED.  CREMATORY HAS T O T A L  C A P A C I T Y  OF 1000 L B / H R  AFTER FURNACE REACHES B U R N I N G  TEMPERATURE. 

BTU/CU-FT AND I T S  S P E C I F I C  G R A V I T Y  I S  0.6. F I V E  BURNERS OF B L A S T  TYPE W I T H  E L E C T R I C  I G N I T I O N  AND STARTERS E Q U I P P E D  
TRUCKS DUMP D I R E C T L Y  ONTO T h O  C H A R G I N G  CHUTES ON FLOOR D I R E C T L Y  ABOVE FURNACE. NATURAL-GAS F U E L  C O N T A I N S  1040 

WITH 4UTOMATIC FLAME- F A I L U R E  CONTROLS OPERATE SYSTEM. ( E 1 1  

QBzQ9=Q1148 A N E k  I D E A  I N  I N C I N E R A T C R  S T O K I N G  ( COMBUSTION 1 
FAFINON, W .  P .  

THE A M E R I C A N  C I T Y  6 8 ( 4 ) r  P *  1 1 4 - 1 1 5  ( 1 9 5 3 ) .  DUE T O  A STUDY AT A BALTIMORE,  MD. I N C I N E R A T O R ,  WHICH WAS FORMERLY A 
HAND STOKED FURNACE, T H E  FURNACE HAS BEEN E Q U I P P E D  WITH A S P E C I A L L Y  D E S I G N E D  I N C L I N E D  GRATE AND H Y D R A U L I C A L L Y  POWERED 
STOKER BARS. THE R E N O V A T I O N  HAS LOWERED THE MAN POWER R E Q U I R E D t  I N C R E A S E D  THE C A P A C I T Y  OF THE I N C I h E R A T C R  AS WELL AS 
DECREASED MAINTENANCE COSTS. 
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Q k Q 1 = ~ 3 ~  THREE I N C I N E R A T O R S  SOLVE REFUSE PROBLEM ( COST(  O P E R A T I N G )  C O S T ( C A P 1 T A L )  1 
FOX,  E. 6.9 JR. 

T H E  AMERICAN C I T Y  7 6 ( 8 ) ,  P. 1 0 2  (AUGUST 1 9 6 1 1 .  I N  DELAWARE CCUNTY, PENNSYLVANIA,  THREE S E P A R A T E  I N C I N E R A T O R S  WERE 
B U I L T ,  EACH W I T H  A C A P A C I T Y  O F  5 0 0  TONS PER 2 4  HOURS. I N C I N E R A T I O N  WAS CHOSEN OVER L A N D F I L L I N G  BECAUSE - ( 1 )  THE 
LARGEST A V A I L A B L E  S I T E S  WERE TOO F A R  REMOVED FROM T H E  P O P U L A T I O N  CENTERS TO BE ECONOMICAL, ( 2 )  MANY OF THE S I T E S  L A Y  I N  
WATERSHED AREAS O F  RESERVOIRS S U P P L Y I N G  D R I N K I N G  WATER, ( 3 )  E X P E N S I V E  FLOOD CONTROL MEASURES WOULD BE NECESSARY P R I O R  
TO USE OF SWAMPY LOWLANDS ADJACENT T O  T H E  DELAWARE R I V E R ,  ( 4 )  L A N D F I L L S  WOULD SOON CONSUME A V A I L A B L E  LAND. THE 

I N A B I L I T Y  CF SEWERAGE F A C I L I T I E S  T O  H A N D L f  T H E  A D D I T I O N A L  LOAD. ( U C )  
POPULATION W A S  5 5 0 , c o c  IN i96n. FORTY-NINE MUNICIPALITIES ARE CONCERNED. G A R B A G E  GRINDERS A R E  NOT PERMITTED DUE TO 

98=Q3=Q19.54 WHAT GOOC I N C I  N E R A T I C N  MEANS ( C A L O R I F I C - V A L U E  R E S I D U E  E M I S S I O N ( C O N T R 0 L )  I 
M I C h A E L S ,  A. 

THE A M E R I C A N  C I T Y  83(5)p P. 6 3  (MAY 1 9 6 8 ) .  T H I S  I S  THE F I R S T  OF A THREE-PART PAPER ON I N C I N E R A T I C N .  THE F I R S T  
I Y C I N E R A T O R  P L A N T  WAS B U I L T  I N  1 8 8 5  FOR AN ARMY I N S T A L L A T I O N .  ALTHOUGH A FEW P L A N T S  WERE CONSTRUCTED D U R I N G  THE N E X T  
1 5  YEARS, T H E  I D E A  O F  U S I N G  I N C I N E R A T I O N  I N  THE D I S P O S A L  OF M U N I C I P A L  REFUSE D I D  NOT G A I N  ANY A P P R E C I A B L E  DEGREE O F  
ACCEPTANCE. E V E N  I N  THE 2 0 T H  CENTURY, THE ACCEPTANCE O F  I N C I N E R A T I O N  PROGRESSED Q U I T E  SLOWLY. THUS, I N  1 9 5 2 ,  BOWERMAN 
AND L U D W I G  ( T H E  AMERICAN C I T Y  67, MARCH 1 9 5 2 )  REPORTED THAT OF THE 1 7 5  C I T I E S  T H A T  HAD OPERATED I N C I N E R A T O R S ,  OVER 
O N E - T H I R D  (1.E. 60 )  H A D  ABANDONED T H E I R  P L A Y T S .  CHANGES I N  A M E R I C A N  L I V I N G  H A B I T S  WHICH TOOK P L A C E  AFTER WORLD WAR I 1  
BROUGHT ABOUT THE PFESSURES NEEDED TO IMPROVE I N C I N E R A T O R  D E S I G N  T O  A L E V E L  AT W H I C H  I N C I N E R A T I O N  COULD BE P R A C T I C E D  

I N C I N E R A T O R  FURNACES AND T H E I R  APPURTENANCES TO MEET PERFORMANCE S P E C I F I C A T I O N S  LOOSELY D E F I N E D  BY THE TCNNAGE OF T H E  
REFUSE TO BE HANDLED. I N V A R I A B L Y  T H E  I N C I N E R A T O R  MANUFACTURER USED AN E X I S T I N G  FURNACE C O N F I G U R A T I O N  A S  THE B A S I S  FOR 

E N G I N E E R I N G  CONTRACT GENERALLY C C N T A I N S  A L I S T  O F  C R I T E R I A  DESIGNATED B Y  THE M U N I C I P A L I T Y  AS B E I N G  E S S E N T I A L  I N  THE 

WITHOUT P L A C I N G  AN I N T O L E R A B L E  BURDEN UPON THE ENVIRONMENT. " P R I O R  T O  1 9 5 0 ,  THE MANUFACTURERS ACTUALLY DESIGNED MOST 

DESIGN....AN A R C H I T E C T  OR ENGINEER WOULD THEN D E S I G N  A STRUCTURE TO HOUSE THE I N C I N E R A T O R  EQUIPMENT." TODAY'S 

D E S I G N I N G  OF THE PLANT.  EXAMPLES OF THE C R I T E R I A  ARE - ( 1 )  T H E  Q U A N T I T Y  AND C H A R A C T E R I S T I C S  O F  T H E  WASTE TO BE BURNED, 
( 2 )  T H E  A I R  P O L L U T I O N  REQUIREMENTS O F  T H E  PLANT,  ( 3 )  THE Q U A L I T Y  OF THE RESIDUE,  ( 4 )  T H E  TYPE O F  MANPOWER T O  BE USED 
FOR P L A N T  OPERATIONS,  ( 5 )  THE PLANT S I T E ,  ( 6 )  THE MONEY A V A I L A B L E  FOR CONSTRUCTION. D E T E R M I N A T I O N  OF THE H E A T  VALUE OF 
REFUSE GENERALLY I S  BASED UPON THE ASSUMPTION THAT C O M B U S T I B L E  REFUSE GENERALLY I S  C E L L U L O S I C  I N  NATURE. HOWEVER, 
S I N C E  T H F  PERCENTAGE O F  P L A S T I C  I S  INCREASING,  I T S  H I G H  HEAT VALUE ( U P  TO 19,000 B T U )  SHOULD B E  CONSIDERED I N  NEW 
DESIGNS.  ( U C )  

Q8=!23==355. YOU DON'T N E E D  A T A L L  STACK ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  
TAYLOR, M. G., JR. 

T H E  AMERICAN C I T Y  76( 1 2 1  P. 7 4 - 7 5  (DECEMBER 1 9 6 0 ) .  THE L O C A T I O N  OF T H E  P L A N T  I S  I N  WINCHESTER, KENTUCKY. I T S  
C A P A C I T Y  I S  1OC TONS/DAY.  A I R  P O L L U T I O N  E Q U I P M E Y T  - I N C I N E R A T O R  GASES PASS THROUGH A BREACHING I N T O  A CHAMBER I N  W H I C H  
C O O L I N G  I S  ACCOMPLISHED B Y  WATER SPRAY AND D I L U T I O N  W I T H  EXCESS A I R .  T H E  STACK TEMPERATURE OF THE GASES I S  350 DEGREES 
F. D E S I G N  FEATURES - T H E  I N C I N E R A T O R  P L A N T  C O N S I S T S  OF TWO FURNACES, WHICH ARE RAM-SHAPED AND HAVE N E I T H E R  STORAGE P I T  
NOR CRANE. T H E  D E S I G N  TEMPERATURE O F  T H E  P R I M A R Y  COMBUSTION FURNACE I S  1600 DEGREES F ,  AND T H A T  AT THE I N C I N E R A T O R  
E X I T ,  1200 DEGREES F. T H E  P L A N T  HAS A TWO-MAN STAFF,  BUT APPARENTLY ONE MAN WOULD S U F F I C E .  ( U C )  

Q&=EkQ.l3= REFUSE I N C I N E R A T I O N  - - TRENDS AND DEVELOPMENTS ( Q U A N T I T Y  C A L O R I F I C - V A L U E  C O S T ( C A P I T A L 1  HEAT-RECOVERY 
COST(OPERAT1NG) F U E L ( A U X I L I A R Y 1  
ROGUS, C. A. 

THE A M E F I C A N  C I T Y  7 4 ( 7 ) 7  P. 9 4 - 9 8  ( J U L Y  1 9 5 9 ) .  T H E  ASH AND GARBAGE CONTENT (NORTHERLY S T A T E S )  OF REFUSE HAS 
DROPPED BY ABOUT 40 PERCENT AND 70 PERCENT, R E S P E C T I V E L Y .  THE Q U A N T I T I E S  OF REFUSE ARE I N C R E A S I N G ,  BUT THE AMOUNT 
COLLECTED I S  ONLY 7 C  PERCENT TO 80 PERCENT O F  T H A T  PRODUCED, S I N C E  S E L F - D I S P O S A L  BY INDUSTRY,  COMMERCIAL 
E S T A B L I S H M E N T S ,  AND APARTMENTS I S  ON THE I N C R E A S E  FOR REASONS OF ECONOMY AND CONVENIENCE. THE THERMAL CCNTENT H A S  
I N C R E A S E D  FROM 3 9 5 0 C  BTU PER L B  A DECADE AGO TO A PRESENT L E V E L  OF 4 , 5 0 0  B T U  PER LB. MODERN FURNACES NO LONGER R E Q U I R E  
SEGREGATED REFUSE, SO T H A T  THE EXPENSE OF SEPARATE CONTAINERS AND C O L L E C T I O N  I S  NO LONGER NECESSARY. I N C I N E R A T I O N  OF 
REFUSE U S E S  UP 1 / 3  TO 2 / 3  OF I T S  THERMAL VALUE. THE EXCESS COULD B E  U T I L I Z E D .  TRUCK SCALES ARE V A L U A B L E  FOR P L A N N I N G  
OPERATIONS.  C A P A C I T Y  R A T I N G S  SHOULD BE I N  TONS PER WEEK, S I N C E  D E N S I T Y  AND P A T T E R N  OF OPERATIONS VARY W I T H  L O C A T I O N .  
( U C )  

Q8-03-Ql341 L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCTION L I N E  B A S I S  ( S A L V A G E ( M E T A L )  E M I S S I O N ( C O N T R 0 L I  BULKY-WASTES 
HEAT-RECCVERY C O S T ( C A P I T 4 L )  
LEAKE,  J. W. 

T H E  AMERICAN C I T Y  7 2 ( 1 1 ) ,  P.  104-107 (NOVEMBER 1 9 5 7 1 .  TWO 5-TON OVERHEAD CRANES TRANSFER REFUSE FROM B I N  TO 
CHARGING HOPPERS, HCPPERS ARE OF CONSTANT FEED TYPE,  D I S C H A R G I N G  REFUSE D I R E C T L Y  ONTO P A I R  OF O S C I L L A T I N G  D R Y I N G  
GPATES. HOT GASES P A S S I N G  OVER M A T E R I A L  REMOVE 5 0  PERCENT OF MOISTURE BEFORE I T  DROPS ONTO SECOND SET O F  O S C I L L A T I N G  
GPATES. METAL SALVAGE AND SLUDGE D R Y I N G  ARE S P E C I A L  FEATURES. ( E I )  

Q&Q3-013fjb B R I D G E P C P T  I N C I N E R A T O R  U T I L I Z E D  SEWAGE PLANT EFFLUENT ( C O S T ( C A P I T A L 1  1 

H A S  OPERATED ON AN AVEPAGE OF 90 PERCENT C A P A C I T Y  F I V E  DAYS PER WEEK S I N C E  I T S  OPENING I N  1 9 5 8 .  NO BAD EFFECTS FROM A 
T H E  AMERICAN C I T Y  7 4 ( 1 ) ,  P. 8 2  ( J A N U A R Y  1 9 5 9 ) .  THE BOSTWICK AVENUE I N C I N E R A T I O N  PLANT I N  BRIDGEPORT,  CONNECTICUT,  

2 9  PERCENT OVERLOAD WERE NOTED, EVEN THOUGH I T  WAS DESIGNFD TO HANCLE ONLY A 25-PERCENT OVERLOAD. T h E  RATED C A P A C I T Y  
OF T H E  I N C I N E R A T O R  I S  3 0 0  TONS. T H E  PLANT USES E F F L U E N T  FROM A SEWAGE TREATMENT PLANT FOR R E S I D U E  QUENCC.ING, F L Y  ASH 
CONTROL, AND OTHEP PLPNT USES NOT R E Q U I R I N G  POTABLE WATER. I T  HAS TWO 1 5 0 - T O N  FURNACES, EACH W I T H  1 5 0  S Q  F T  OF GRATE 
AREA. O P E R A T I N G  TEMPERATURES 4 R E  BETWEEN 1400 DEGREES F AND 1 8 0 0  DEGREES F. T O T A L  COST, I N C L U D I N G  ROADS, PAVING,  
FENCING,  BUT E X C L U D I N G  E N G I N E E R I N G  AND LEGAL FEES, CAME TO 6 1 , 1 7 0 r 0 0 0 .  ( U C )  

g&Q.&Q1ZhI T H E  REFUSE I N C I N E R A T I O N  P I L O T  P L A N T  I N  DUESSELDORF ( E M I S S I O N ( C O N T R 0 L )  1 

M I T T  VGB 7 7 ( 4 ) ,  P. 1 0 5 - 1 0 7  ( A P R I L  1 9 6 2 1 .  COMBUSTION 3 4 ( 4 ) ,  P. 5 5  (OCTOBER 1 9 6 2 ) .  THE P I L O T  P L A N T  WAS B U I L T  I N  
FRONT OF AN E X I S T I N G  B O I L E R  W I T H  T R A V E L I N G  GRATE AND C O N S I S T S  OF STORAGE SHAFT, A FEEDER AND 4 ROLLERS I N  S T E P - W I S E  
FORMATION. T H E  FEEGER S U P P L I E S  T H E  F I R S T  R O L L E R  W I T H  A LAYER OF REFUSE OF 4 F E E T  T H I C K N E S S  FROM WHICH I T  TURNS OVER I N  
F A L L I N G  ON THE NEXT ROLLER SO THAT I T S  CONTENTS ARE D R I E D  AND T H E  COMBUSTIBLE MATTER I G N I T E D .  F I N A L  BURNING OUT T A K E S  

WEIHE,  A. V. 

P L A C E  ON T H E  T R A V E L I N G  GRATE, WHICH HAS NOT PROVED S A T I S F A C T O R Y  AND W I L L  BE REPLACED BY 2 OR 3 ROLLERS I N  THE PROJECTED 
LARGE SCALE PLANT. THE ROLLERS ARE COVETED BY GRATE BARS, AND H A L F  OF THESE APE A T  4 N Y  ONE T I M E  I N  THE FURNACE AND THE 
!ZITHER H A L F  I N  THE WINDBOX FROM WHICH AN A D J U S T A B L E  A I R  VOLUME I S  A D M I T T E D  A X I A L L Y  T O  T H E  ROLLERS. T E S T S  AFTER 3 ,000-HR 
OF O P E R A T I O N  O U K I N G  W H I C H  OVER 4 M I L L I O N  CU-FT OF REFUSE WERE BURNT SHOWED THAT THE COMBUSTION E F F I C I E N C Y  WAS 6 3  
PERCENT, THE B C I L E R  E F F I C I E N C Y  5 7  PERCENT, T H E  CARBON D I O X I D E  CONTENT O F  THE F L U E  GAS 12-13 PERCENT, THE OXYGEN CONTENT 
6 - 7  PERCENT, C O M B U S T I B L E S  I N  THE ASH 5 - 6  PERCENT, C O M B U S T I B L E S  I N  THE F L Y  ASH 5 PERCENT, T H E  ASH FREE OF GERMS, AND T H E  
F L U E  GAS FREE CF SMELL.  T H E  P I L O T  P L A N T  PRESENTLY BURNS 35,OOC CU-FT/DAY O F  REFUSE. THE F U L L  SCALE PLANT I S  D E S I G N E D  
FOR A YEARLY I N C I N E F A T I O N  OF 2 0 0 9 3 0 0  TONS OF REFUSE. ( P H E A )  

0 8 - 0 3 - U s 8  T H E  ROTTEPDAM REFUSE POWER S T A T I O N  I I N C I N E R A T I O N  HEAT-RECOVERY POWER 1 

M I T T  VGB 7 7 ( 4 ) ,  P .  1 0 8 - 1 1 1  ( A P R I L  1 9 6 2 ) .  THE POWER S T A T I O N  UNDER CONSTRUCTICN CONTAINS FOUR B O I L E R S  EACH RATED A T  
60,7!?r? L B / H R  OF STEAM AT 400 P S I  AND be0 F W I T H  A FEEDWATER TEMPERATURE OF 2 6 0  F E Q U I P P E D  W I T H  M A R T I N  R E C I P R O C A T I N G  

( E F F I C I E N C Y  97.7-99 .6  P E R C E N T ) .  THE B O I L E R  C O N T A I N S  A LARGE, S U B D I V I D E D  R A D I A N T  WATER COOLED FURNACE T O  COOL T H E  F L U E  

V E L 3 C I T Y  I S  K E P T  BELOlJ 1 5  F T / S E C  TO A V O I D  E R O S I O N  OF B O I L E R  TUBES.  ECONOMIZERS AND A I R  PREHEATER ARE P R O V I D E D  W I T H  

(COMB) 

D I  JKSHOCPN, R. * 

GRATES FOR F I R  IPUG 12.8 TONS/HR O F  REFUSE, ECONOMIZER, SUPERHEATER, A I R  PREHEATER AND E L E C T R O S T A T I C  P R E C I P I T A T O R  

G A S  AND A S H  PARTICLES OF L a w  SOFTENING POINT BELOW 1 6 5 0  F B E F O R E  THEIR E N T R Y  INTO THE CONVECTION SECTION, T H E  FLUE G A S  

S T E E L  SHOT CLEANERS. I T  I S  EXPECTED THAT THE A S S O C I A T E D  TURBO-GENERATORS W I L L  GENERATE 5 5 . 5  M I L L I O N  KW-kR/YR NET.  
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QB-07-Ql369 A REFUSE I N C I N E R A T I O N  PLANT FOR THE RUHR R E G I O N  ( HEAT-RECOVERY 1 
VDI-NACHR ( 8 1 ,  P. 8 (MAY 1 9 6 2 ) .  S I X  LARGE TOWNS I N  THE RUHR W I T H  A P O P U L A T I O N  OF 1 8  M I L L I O N  AND A N  ANNUAL 
PRODUCTION O F  3 6 @ , 0 0 0  TONS OF REFUSE ARE P L A N N I N G  I N  C O L L A B O R A T I O N  W I T H  THE RWE T H E  I N S T A L L A T I O N  O F  A REFUSE 
I N C I N E R A T I O N  P L A N T  I N  FRONT O F  5 OUT OF A T O T A L  O F  10 P U L V E R I Z E D  COAL F I R E D  B O I L E R S  OF THE ESSEN-KARNAP POWER S T A T I O N .  
THE REFUSE V E H I C L E S  UNLOAD THE REFUSE FREE OF DUST AND S M E L L  V I A  AN A I R  LOCK I N T O  BUNKERS H E L D  UNDER VACUUM FROM WHICH 
CONVEYORS TRANSPGRT I T  V I A  A MAGNETIC SEPARATOR TO A SYSTEM OF T R A V E L I N G  GRATES I N  A FURNACE I N  FRONT OF T H E  B O I L E R  
PROPER. I G N I T I C N  I S  SUPPORTED BY A U X I L I A R Y  F U E L  F I R I N G .  THE T R A V E L I N G  GRATE P A S S E S  A L S O  THROUGH THE M A I N  FURNACE TO 
ENSURE COMPLETE B U R N I N G  OUT OF THE ASH AND A TEMPERATURE OF 3300 F O F  T H E  F L U E  GASES TO MAKE THEM COMPLETELY FREE OF 
S M E L L  AND TO DESTROY A L L  GERMS. I F  T H I S  I N S T A L L A T I O N  I S  SUCCESSFUL THE OTHER B O I L E R S  WILL ALSO BE CCNVERTED TO R E F U S E  
I N C I N E R A T I O N  A S  DEMAND PEQUIRES.  (COMB) 

Q8-07-Ql386 NEW POTARY CONE REFUSF I N C I N E R A T O R  
SURVEYOR 1 2 2 ( 3 7 2 C )  P. 1 1 8 3 - 1 1 8 4  (SEPTEMBER 2 1 9  1 9 6 3 ) .  NEW COMBUSTION CONE AND AFTERBURNER CHAMBER I S  D E S I G N E D  S O  
THAT BULKY I T E M S  PASS SLOWLY AND SMALL P I E C E S  MORE Q U I C K L Y  THROUGH FLAME,  S M A L L  BURNED P I E C E S  AND A S H  ARE REMOVED 
CONTINUOUSLY W H I L E  V O L A T I L E  M A T E R I A L  AND F I N E  DUST ARE E F F E C T I V E L Y  BURNED I N  S P E C I A L  AFTERBURN CHAMBER, I N C I N E R A T O R  
D E S I G N  AND O P E R A T I O N  DESCRIBED.  ( E 1 1  

pB-07-01781 FULhAM'S NEW REFUSE DESTRUCTOR ON S I T E  O f  TWO P R E V I O U S  P L A N T S  ( SALVAGE SEGREGATION I N C I N E R A T I O N  
HEAT-RECOVERY COMPACTION(BALERS1 

SURVEYOR 1 2 3 ( 3 7 3 7 ) ,  P. 2 4 - 2 5  ( J A N U A R Y  1 8 ,  1 9 6 4 ) .  RECONSTRUCT1 ON OF REFUSE DESTRUCTOR AT FULHAM, ENGLAND. NEW 
MECHANICAL PLANT PROVIDES S A T I S F A C T O R Y  TREATMENT OF REFUSE BY SEPARATION,  SALVAGE AND I N C I N E R A T I O N .  REFUSE C O L L E C T I O N  

BEAM T O  PRODUCE E V E h  FLOW THROUGH PLANT.  D E S I G N  C A P A C I T Y  I S  1 5 0  TONS OF REFUSE I N  8 HOUR P E R I O D .  ( E 1 1  
V E H I C L E S  DISCHARGE CONTENTS I N T O  140-CU-YD HOPPER E Q U I P P E D  W I T H  FEEDER CONVEYOR AND H Y D R A U L I C A L L Y  OPERATED R E G U L A T I N G  

9kQ3rplhQ2 AN I N C I N E R A T O R  IS A GOOD INVESTMENT ( C O S T ( C A P 1 T A L )  

THE A M E R I C A N  C I T Y  7 1 ( 1 ) ,  P. 8 8  (JANUARY 1 9 5 6 ) .  THE BACKGROUND OF THE F I N A N C I N G  AND C O N S T R U C T I O L  OF A 375 TON RATED 

AND O P E R A T I N G  C E T A I L S .  ( P H S  1 

Q&Q3=Ql&Q5 SPRAY SYSTEM SUPPRESSES I N C I N E R A T O R  ODORS 

MASSACHUSETTS M U N I C I P A L  I N C I N E R A T O R  OF A CHEMICAL SPRAY SYSTEM TO CONTROL DDOPS AND A L L A Y  DUST. ( P H S )  

!lk!2lrQJ,3Q4 433 PERCENT LARGER ( I N C I N E R A T O R  
THE A M E R I C A N  C I T Y  7 1 ( 2 ) ,  P. 1 C 6  (FEBRUARY 1 9 5 6 ) .  BABYLON, NEW YOPK R E B U I L D S  I T S  TEN-YEAR OLD 9 0 - T O N  I N C I N E R A T O R  TO 
3 9 0  TON C A P A C I T Y .  I N C L U D E D  ARE D E S I G N  DATA ON P I T  VOLUME, FURNACE APPURTENANCE, GRATE AREA, CRANE I N S T A L L A T I O N ,  AND 
DEVELOPMENT O F  Ak I N C I V I D U A L  WATER SUPPLY. C A P I T A L  COST WAS $ 2 ~ 5 6 4 / T O N  OF RATED C A P A C I T Y .  ( P H S )  

U L R I C h t  He H a  

C A P A C I T Y  I N C I N E R A T O R  A T  OMAHA, NEBRASKA 7 BY A NON-PROFIT P R I V A T E  CORPORATION I S  PRESENTED. I N C L U D E D  ARE DESIGN,  COST, 

T H E  AMERICAN C I T Y  7 1 ( 1 ) ,  P.  13 ( J A N U A R Y  1 9 5 6 ) .  AN ACCOUNT OF THE I N S T A L L A T I O N  I N  THE STORAGE P I T  OF T H E  BROOKLINE,  

Q8=91=Qlftll I N C I N E R A T O R  VACUUM CLEANER CUTS LABOR COSTS 

M U N I C I P A L  I N C I N E R A T O R  P E R M I T S  R A P I D  AND CONVENIENT C L E A N I N G  OF COMBUSTION CHAMBERS AND THE C H I M N E Y  BASE. ( P H S )  

QkQ3=QM21 THE TOWN CF HUNTINGTON LOOKS AHEAD--NITH I N C I N E R A T I O N  ( C O S T ( C A P I T A L 1  ) 

T H E  AMERICAN C I T Y  7 1 1 3 1 ,  P. 1 3 6  (MARCH 1 9 5 6 ) .  A S T A T I O N A R Y  VACUUM C L E A N I N G  SYSTEM AT T H E  ROYAL OAK, M I C H I G A N  

SCUDDER, G. He 
THE A M E R I C A N  C I T Y  7 1 ( 4 ) ,  P. 106 ( A P R I L  1 9 5 6 ) .  HJNTINGTON,  NEW YORKt  B U I L D S  AN I N C I N E R A T O R  AFTER THE APPARENT COST 

ARE D E T A I L S  OF T H E  I N C I N E R A T O R  D E S I G N  C R I T E R I A  USED I N  THE CONSTRUCTION OF A 1 5 0 - T O N  P L A N T  AT A COST OF 5 2 , 7 0 0  PER TON 
OF RATED C A P A C I T Y  ( B U I L D I N G  AND EQUIPMENT) .  FURNACE GRATES WERE CESIGNED ON T H E  B A S I S  OF 5 6  L B S  OF REFUSE BURNED PER 
SQ-FT OF GRATE AREA, COMBUSTION CHAMBER AND FURNACE VOLUME WERE 13.4 CU-FT AND 1 5 . 8  CU-FT/TON R E S P E C T I V E L Y  AND T H E  S I Z E  

AND R I G I D  S P E C I F I C A T I O N S  SET UP BY THE C I T Y  DISCOURAGED THE A D O P T I O N  OF COMPOSTING AS THE METHOD OF D I S P O S A L .  I N C L U D E D  

OF THE STORAGE P I T  CrAS 3 2  BY 19 AND 3 4 - F T  DEEP. ( P H S )  

eBAn3Zaft29 I N C I N E R A T I O N  O F  REFUSE ON RCLLER GRATES 

MUELLVERBRENNUNG AUF WALZENQOSTEN, E L E K T R I Z I T A E T S W I R T S C H A F T  6 1 ( 2 1  1 ,  P. 8 0 9 - 8 1 0  (NOVEMBER 5, 1 0 6 2 )  E X P E R I E N C E  W I T H  

REFUSE D A I L Y  T C  GENERATE STEAM AT 500 C AND 106 ATM FOR DUESSELDORF STEAM POWER PLANT. ( E I )  

V @ N  WEIHE, A. 

P I L O T  P L A N T  PUT I N T O  O P E R A T I O N  I N  DUESSELDORF I N  1961. NEW LARGE I N C I N E R A T O R  P L A N T  I S  D E S I G N E D  T O  BURN 1440 TONS OF 

Q B - 0 3 - p I 3 3 1  ST. L O U I S  TURNS TO I N C I N E R A T I O N  
THE AMERICAN C I T Y  7 1 ( 7 ) ,  P. 1 2 4  ( J U L Y  1 9 5 6 ) .  THE AUTHOR TRACES THE BACKGROUND DEVELOPMENT OF T H E  NEED FOR AN 
I N C I N E R A T O R  PROGRAM I N  ST. L O U I S .  I N C L U D E D  A 9 E  D E S I G N  D E T A I L S  OF T H E  NEW S O U T H S I D E  I N C I N E R A T O R .  I T  I S  REPORTED THAT 
T H E  O R I G I N A L  100 7 O N  D E S I G N  C A P A C I T Y  WHICH WAS BASED ON 5 0  POUNDS OF REFUSE BURNED PER SQUARE FOOT CF GRATE AREA W I T H  A 
FURNACE VOLUME OF 14 CU-FT/TON HAVE BEEN EXCEEDED BY AS MUCH AS 70 PERCENT. T H E  S I N G L E  E X P A N S I O N  CHAMBER WHICH SERVES 
FOUR FURNACES I S  D E S I G N E D  TO REDUCE GAS V E L O C I T I E S  TO 7-112 F T  PER SECOND. ( P H S )  

TWC P L A N T S  FCR T H E  P R I C E  CF ONE ( I N C I N E R A T O R  SLUDGE(SEWAGE1 
EVERS, H. J. 

THE AMERICAN C I T Y  7 1 ( 7 ) ,  P. 101 ( J U L Y  1 9 5 6 ) .  M E R R I L L ,  W I S C O N S I N  CONSTRUCTS A 3 5  TON PER DAY I N C I N E R A T O R  I N  

PERCENT T O  70 PERCENT M O I S T U R E  ALONG W I T H  THE REFUSE. ( P H S )  
CONJUNCTION W I T H  I T S  SEWAGE TREATMENT WORKS. THE FURNACE I S  D E S I G N E D  TO I N C I N E R A T E  DEWATERED SLUDGE CAKE H A V I N G  6 5  

Q.8*2=Ql535 TWO NEW I N C I  NFQATORS ( COST ( C A P I T A L )  C O S T ( O P E R A T I N G 1  E M I S S I O N ( C O N T R O L 1  C O L L E C T I O N  ASH-DISPOSAL R A I L - H A U L  
1 
L E W I S ,  J. V. + NUSSBAUMER, N. L e  

THE AMERICAN C I T Y  7 1 ( 9 ) ,  P. 1 0 5  (SEPTEMBER 1 9 5 6 ) .  A R E V A M P I N G  PROGRAM TO IMPROVE REFUSE C O L L E C T I O N  AND D I S P O S A L  

FROM Q E D U C T I O N  I' AS A PRIMARY METHOD OF D I S P O S A L  TO I N C I N E R A T I O N  I S  REPORTED. THE CONSTRUCTION OF T k O  NEW 
I N C I N E R A T O R  P L A N T S  PND M O D E R N I Z A T I O N  OF A T H I R D  I S  DESCRIBED.  THE NEW PLANTS (CONSTRUCTION HAS BEEN COMPLETED)  WERE OF 

METHODS AT ROCHESTER, NEW YORK I S  DESCRIBED.  C O L L E C T I O N  ROUTES WERE REWORKED, MODERN EQUIPMENT OBTAINEC,  AND A S W I T C H  

4 5 0  AND 6 0 0  T O N / 2 4  HR. C A P A C I T Y  R E S P E C T I V E L Y .  COST PER TON OF C A P A C I T Y  FOR CONSTRUCTION WAS $ 3 , 2 4 0 .  OPERATING COSTS 
ARE REPORTED A T  6 2 . 3 9  AND $ 2 . 8 4  FFR TON FOR T H E  PLANTS.  EQUIPMENT AND T E S T S  TO MEET L O C A L  A I R  P O L L L T I O N  REQUIREMENTS 
ARE PLSO DESCRIBED.  ( P H S )  

QM~=Q+ ALEXANDPIA'S INCINERATOR RETAINS THE COLONIAL TOUCH ( COST(CAPITAL) 
AHLL,  P. B. 

T H E  AMERICAN C I T Y  7 1 ( 1 1 ) ,  P. 109 (NOVEMBER 1 9 5 6 ) .  A GENERALLY D E S C R I P T I V E  REPCRT OF T H E  C G h S T R U C T I O N  OF A 200 TON 
PER 2 4  HOUR REFUSE I N C I N E R A T O R  AT ALEXANDQIA,  V I R G I N I A .  THE B I N  AND CQANE T Y P E  PLANT WAS P L A C E D  I N  O P E R A T I O N  I N  1 9 5 6 ,  
AND WAS CONSTRUCTED A T  A C O S T  OF 53,73O/TON OF RATED C A P A C I T Y .  ( P H S I  

lB-C?S-Qlft&5 PROGRESS I S  T H E  KEY ( I N C I N E R A T I O N  H I S T O R Y  C O L L E C T I O N  1 

T H E  AMERICAN C I T Y  7 1 ( 1 2 ) ,  P. 8 2  (DECEMBER 1 9 5 6 ) .  AN ACCOUNT OF THE 4 6  YEAR H I S T O R Y  OF THE DEVELOPMENT OF 
GE ISHEKER B J. 

I N C I N E R A T I O N  ANG REFUSE C O L L E C T I G N  METHODS AT YILWAUKEE,  W I S C O N S I N .  ( P H S )  
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QMl=Q.l5-41 OBSERVATIONS ABOUT M U N I C I P A L  I N C I N E R A T O R S  ( EM1 S S I O N (  CCNTROL) D E S I G N  R E S I D U E ( D I S P 0 S A L  COST( O P E R A T I N G )  
T H E  A M E R I C A N  C I T Y  7 2 ( 1 1 ) ,  P. 31 (NOVEMBER 1 9 5 7 ) .  CONCLUSIONS OF A PANEL D I S C U S S I O N  B Y  THE S A N I T A R Y  E N G I N E E R I N G  
S E C T I O N  O F  THE AMERICAN S O C I E T Y  OF C I V I L  E N G I N E E R S  ARE SUMMARIZED. I T E M S  COVERED I N C L U D E  I N C I N E R A T O R  L O C A T I O N ,  S I Z E  OF 
S I T E ,  STORAGE P I T  DESIGN,  FURNACE D E S I G N ,  F L Y  ASH CONTROL, I N C I N E R A T O R  R E S I D U E  AND COSTS. ( P H S )  

48149=QJ,334 LOU1 S V I  L L E  I NCINERATCR OPERATES ON PRODUCT I O N  L I N E  B A S I S  ( R O T E R Y - K I L N  SALVAGE(  FERROUS) C O S T ( C A P 1 T A L )  
C O L L E C T I O N  
LEAKE,  J. W. 

THE A M E R I C A N  C I T Y  721111, P. 104  (NOVEMBER 1 9 5 7 ) .  L O U I S V I L L E ,  KENTUCKY'S NEW I N C I N E R A T O R ,  R A T E 0  A T  750 TONS PER 24 
HOURS, I S  S I M I L A R  T O  T H A T  USED I N  ATLANTA,  GEORGIA. I T  EMPLOYS METAL SALVAGE AND SLUDGE D R Y I N G  W H I C H  ARE REPORTED TO 
BE MONEY SAVERS. T H E  T O T A L  COST O F  THE H I G H L Y  MECHANICAL I N C I N E R A T O R  WAS $3.7 M I L L I O N .  A CREW OF 53 OPERATES ON A 
24-HR DAY, 7-DAY WEEK B A S I S .  EQUIPMENT TYPES AND S I Z E S  ARE S T A N D A R D I Z E D  TO S I M P L I F Y  MAINTENANCE.  E L A B O R A T I O N  I S  MADE 
ON F L Y - A S H  CONTROL, WOOD HOGS, INCOME AND S A V I N G S  AND THE C O L L E C T I O N  SYSTEM FOR T H I S  S I T E .  ( P H S I  

QB=QQl=Ql53S I N C I N E R P T O R S  ARE CHEAPER ( COST( C A P I T A L )  R E S I D U E (  D I S P O S A L  1 C A L O R I F I C - V A L U E  1 

THE A M E R I C A N  C I T Y  7 2 ( 1 1 ) ,  P. 172 (NOVEMBER 1 9 5 7 ) .  T H E  NEW NEW ORLEANS I N C I N E R A T O R  W I L L  COST 8750,000 AND I S  RATED 
AT 400 TONS PER 24 HOURS. ECONOMICAL FEATURES, I N C L U D I N G  HOLLOW T I L E  B U I L D I N G  WALLS AND A GROUND FLOOR WITHOUT WALLS, 
ARE DESCRIBED.  T H E  T O T A L  VOLUME OF THE I N C I N E R A T O R  WHICH I S  TO B E  I N  O P E R A T I O N  BY THE END OF THE YEAR, I S  9,444 CU-FT 

SCHNEIDER,  C. 

OR 23.4 CU-FT/TON OF R A T E D  C A P A C I T Y .  ( P H S 1  

a8%3-01454 AN EXTRA-FEATURE I N C I N E R A T O R  ( C O L L E C T I O N  1 

THE A M E R I C A N  C I T Y  7 2 ( 7 ) ,  P. 119 ( J U L Y  19571. ABINGTON, P E N N S Y L V A N I A  REPORTS ON O P E R A T I O N  OF I T S  NEW 200 TON PER 
DAY I N C I N E R A T O R .  T H E  H I G H L Y  MECHANICAL P L A Y T  FEATURES A F I R E  J E T  SYSTEM FOR E X T I N G U I S H I N G  STORAGE P I T  F I R E S .  DATA ON 
A B I N G T O N ' S  I N C E N T I V E  T Y P E  C O L L E C T I O N  SYSTEM ARE A L S O  INCLUDED.  ( P H S )  

a8=Q3=Q.lA2S THREE F L O R I D A  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY H E A T ( S P A C E 1  1 

HETTENBACH, C. F. 

SLEEGER, W. He 
T H E  AMERICAN C I T Y  7 2 ( 6 ) ,  P. 138 (JUNE 1957) .  A COMPARISON OF I N C I N E R A T O R S  AT M I A M I ,  F T .  LAUDERDALE,  A N 0  CORAL 
GABLES IS PRESENTED W I T H  AN E N G I N E E R I N G  E X P L A N A T I O N  O F  WHY THEY D I F F E R .  M I A M I  AND CORAL GABLES BECAUSE CF T H E I R  
CENTRAL L O C A T I O N ,  TAKE S P E C I A L  P R E C A U T I C N  TO I N S U R E  C L E A N  STACK GASES. I N  A D D I T I O N ,  M I A M I  PRODUCES POWER FROM I T S  
I N C I N E R A T O R  OPERATION. FORT LAUDERDALE HAS AN UNUSUAL M I N I M U M  D E S I G N  T A K I N G  ADVANTAGE O F  I T S  F A I R L Y  REMOTE L O C A T I O N .  
( PHS 1 

QB=9I=Q13IQ TORONTO'S NEWEST I N C I N E R A T O R  ( D E S I G N  1 

THE A M E R I C A N  C I T Y  7 2 ( 2 ) ,  P. 1'37 (FEBRUAQY 19571. REPORT ON T H E  COMPLETION O F  A NEW 900 TON RATED C A P A C I T Y  REFUSE 
BRADLEY, He 0. 

I N C I N E R A T O R  I N  TORONTO, CANADA. TOTAL COST OF THE P L A N T  WAS $2.2 M I L L I O N .  NOTE WAS MADE OF AN I N C R E A S E  I N  THE AMOUNT 
OF G A R B A G E  AND COMBUSTIBLE RUBBISH T O  B E  INCINERATED FROM 1.4 L a /  CAPITAIDAY IN 1917 TO 1 .65  LBICAPITAIDAY IN 1956. 
( P H S  

Q8-03-U&12 CHICAGO COMPLETES F I R S T  OF FOUR I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P I T A L 1  1 

T H E  AMERICAN C I T Y  7 2 ( 1 ) ,  P. 96 ( J A N U A R Y  1957) .  THE M E D I L L  I N C I N E R A T O R ,  T H E  F I R S T  OF FOUR I N C I N E R A T O R S  PLANNED FOR 
C H I C A G O  I S  DESCRIBED.  T H E  720 TON PER DAY P L A N T  WAS B U I L T  A T  A COST OF $2,507,000.  REFUSE HANDLED D U R I N G  T H E  PLANTS 
ACCEPTANCE AVERAGE 400 LBS/CU-YD AND C O N T A I N E D  ONLY 3 PERCENT BY VOLUME OF GARBAGE. D E S I G N  S P E C I F I C A T I O N S  I N C L U D E  
STORAGE P I T  195'  X 22' X 24' OR 4250 CU-YDS, 6 5  L B S / S Q - F T / H R  B U R N I N G  RATE FOR T H E  GRATES, 70 CU-FT VOLUME PER TON PER 
DAY FOR CCMBUSTION AND S U B S I D E N C E  CHAMBER AND 250 F E E T  I N  H E I G H T  AND 12 '  D I A M E T E R  STACKS. H E A T  V A L U E  OF T H E  REFUSE 
AVERAGED 4,000 B T U / L B  A T  1 5  PERCENT MOISTURE. F L Y  ASH REMOVAL IS ACCOMPLISHED B Y  WATER SPRAYS. HOWEVER, DUST L O A D I N G S  
WERE REPORTEDLY HIGPER THAN '3.35 G R A I N S  PER CU-FT OF GAS MEASURED A T  60 DEGREES F. ADJUSTED T O  12 PERCENT CARBON 
D I O X I D E .  (PHS 1 

GERHAPDT, P. 

Q€!=Q3=Ql5Q5 S P E C I A L  S T U D I E S  FOR I N C I N E R A T O R S  FOR THE GOVERNMENT OF T H E  D I S T R I C T  OF COLUMBIA ( E M I S S I O N ( C O N T R 0 L )  
P O L L U T I O N (  A I R )  C O M P O S I T I O N  CORROSION I N C I N E R A T I O N  LABORATORY(CONTR0L)  SI ZE-REDWCTI ON BULKY-WASTE 
C O S T ( C A P I T A L 1  ECONOMICS C O S T ( O P E R A T I N G 1  COMPACTION HEAT-RECOVERY SALVAGE(  FERROUS)  

T H E  SCOPE O F  T H I S  U.S. DEPARTMENT O F  HEALTH, EDUCATION,  AND WELFARE P U B L I C  H E A L T H  S E R V I C E  REPORT 1748 ( 1 9 6 8  1 
STUDY I N C L U D E S  AN E S T I W A T I C N  OF THE CHEMICAL C O N S T I T U E N T S  O F  M U N I C I P A L  I N C I N E R A T O R  E F F L U E N T  GASES, THE P O T E N T I A L  A I R  
P O L L U T I O N  HAZARD OF SUCH CHEMICALS,  AND THE E V A L U A T I O N  OF VARIOUS ABATEMENT D E V I C E S  A P P L I C A B L E  TO T H E  GAS STREAM 
L E A V I N G  T H E  FURNPCES O F  A PROPOSED 800 TON PER DAY I N C I N E R A T O R  PLANT.  THE E F F L U E N T  STREAM WAS FOUND TO CONTAIN 
I N O R G A N I C  AN0 ORGANIC SUBSTANCES I N  THE FORM OF BOTH GASES A N 0  P A R T I C U L A T E S .  SOME OF THESE C O N S T I T U E N T S  I N  THE 

P R E C I P I T A T O R S  AND. H I G H  ENERGY SCRUBBERS ARE TWO TYPES OF P O L L U T I O N  CONTROL EQUIPMENT A P P L I C A B L E  TO T H I S  P A R T I C U L A R  
PLANT.  E L E C T P O S T A T I C  P P E C I P I T A T O R S  PRECEDED BY MECHANICAL COLLECTORS ARE RECOMMENDED FOR THE A I R  P O L L U T I O N  CONTROL 

O B J E C T I O N S  TO THE VAPOR PLUME AND PROBABLE THERMAL P O L L U T I O N  O F  THE WATER SOURCE RULE OUT T H I S  A P P L I C A T I C N  A T  THE 

OF COMPRESSION PRESSES T O  REDUCE THE VOLUME OF THESE O B J E C T S  WAS I N V E S T I G A T E D  AND FOUND T O  BE ACCEPTABLE UNDER C E R T A I N  

E F F L U E N T  STREAM WEPE FOUND TO B E  BOTH T O X I C  AND CORROSIVE WHEN PRESENT I N  A P P R E C I A B L E  AMOUNTS. E L E C T R O S T A T I C  

EQUIPMENT.  T H E  U S E  O F  H I G H  ENERGY SCRUBBERS I S  CONSIDERED ACCEPTABLE FROM A PERFORMANCE S T A N D P O I N T ,  BUT E S T H E T I C  

D I S T R I C T  O F  C O L U M B I A  L O C A T I O N .  T H I S  REPORT D I S C U S S E S  METHODS FOR M U N I C I P A L  D I S P O S A L  OF B U L K Y  METAL OBJECTS.  THE USE 

C O N D I T I O N S .  C A P I T A L  I N V E S T M E N T  E S T I M A T E S  AND E V A L U A T I O N  OF O P E R A T I N G  COSTS FOR METAL PRESSES I N S T A L L E D  AT TWO SEPARATE 
L O C A T I O N S  ARE REPORTED. THE AMOUNT OF METAL TO BE HANDLED I N  THE D I S T R I C T  OF COLUMBIA I S  NOT S U F F I C I E N T  TO A C H I E V E  A 
GOOD ECONCMY OF OPERPTION.  T H E  ALTERNATE USE OF O U T S I D E  CONTRACTORS OR METAL SHREDDING AS A P O T E N T I A L L Y  MORE 
ECONOMICAL S O L U T I O N  I S  PECOMMENDED. D I S P O S A L  OF O V E R S I Z E  BURNABLE WASTE I N  T H E  D I S T R I C T  OF C O L U M B I A  I S  PRESENTLY 

D I R E C T L Y  I N  T H E  FURNACES W I T H  NORMAL M U N I C I P A L  REFUSE DOES NOT PRODUCE ACCEPTABLE BURNOUT. THE I N V E S T I G A T I O N  OF 
METHODS FOR S I Z E  R E D U C T I O N  OF THESE OBJECTS T O  P I E C E S  T H A T  W I L L  BURN C O M P A T I B L Y  W I T H  NORMAL M U N I C I P A L  REFUSE I S  

DESCRIBED.  THE I N S T P L L A T I O N  OF A SHREDDER FOR S I Z E  REDUCTION IS RECOMMENDED. T H I S  REPORT PRESENTS I T E M I Z E D  L I S T S  OF 
I N S T R U M E N T A T I O N  AND LABORATORY EQUIPMENT AND T H E I R  E S T I M A T E D  I N S T A L L E D  COSTS. T H I S  EQUIPMENT WAS SELECTED TO P E R M I T  
NORMAL M O N I T O R I N G  OF P L A N T  O P E R A T I O N  AND TO A I D  I N  THE PERFORMANCE OF T E S T S  FOR DEVELOPMENT OF I N C I N E R A T C R  D E S I G N  AND 
O P E R A T I N G  TECHNIQUES. REFERENCES T(J E X I S T I N G  TEST PROCEDURES ARE PRESENTED TO A I D  I N  THE PROPER A P P L I C A T I O N  OF THE 
EQUIPMENT I T E M S  SUGGESTED. SEVERAL APPARENTLY SUCCESSFUL EUROPEAN A P P L I C A T I O N S  OF STEAM B O I L E R S  TO M U N I C I P A L  REFUSE 

CONDUCTED BY D I R E C T  B U R I A L  OR B U R N I N G  O F  THESE LARGE OBJECTS I N  L A N D F I L L  OPERATIONS.  THE I N C I N E R A T I O N  OF THESE O B J E C T S  

D E S C R I B E D .  AN ALTERNATE METHOD OF D I S P O S A L  B Y  B U R N I N G  DENSE OBJECTS I N  S P E C I A L L Y  D E S I G N E D  I N C I N E R A T O R S  I S  ALSO 

I N C I N E R A T O R S  HAVE PRCMPTED C O N S I C E R A T I O N  O F  S I M I L A R  I N S T A L L A T I O N S  FOR AMERICAN I N C I N E R A T O R S .  AMERICAN OPERATING 
E X P E R I E N C E  W I T H  I N C I N E R A T O R  H E A T  RECOVERY BO1 LERS HAS B E E N  L I M I T E C ,  AND NO OUTSTANDING PATTERN OF SUCCESSFUL O P E R A T I O N  
HAS BEEN E S T A B L I S H E D .  I N  ORDER TO EVALUATE T H I S  D I S P A R I T Y  BETWEEN EUROPEAN A N 0  AMERICAN P R A C T I C E ,  T H I S  REPORT COMPARES 
THE T Y P I C A L  REFUSE COMPOSITIONS,  REFUSE H E A T I N G  VALUES,  AND T H E  A P P L I C A T I O N S  OF H E A T  RECOVERY E Q U I P C E N T  TO I N C I N E R A T O R  
FURNACES. C O N S I D E R A T I O N  I S  G I V E N  TO BOTH REFRACTORY AND WATER-COOLED FURNACES, T H E I R  EFFECT ON EXCESS A I R  
REQUIFEMENTS, AND T k E  ECONOMICS OF T H E  S A L E  O F  STEAM OR OTHER METHCDS OF H E A T  D I S S I P A T I O N .  FOR T H E  PROPOSED 
WASHINGTON, D.C.1 I N C I N E R A T O R  NO. 5, T H E  REPORT REVIEWS T H E  A P P L I C A T I O N  OF A B O I L E R  P L A N T  CAPABLE OF BURNING 800 TONS 

OF H E A T  F.ECOVERY EQUIPMENT.  
O F  R E F U S E  PER DAY W I T H  FnUR I N C I N E R A T O R  FURNACES. THE ECONOMICS OF T H E  PROPOSED PLANT DO NOT J U S T I F Y  T H E  I N S T A L L A T I O N  
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Q 8 - 0 1 - 0 1 5 1 9  M U N I C I P A L  I N C I N E R A T I O N  - A F I E L D  STUDY OF PERFORMANCE OF THREE M U N I C I P A L  I N C I N E R A T O R S  ( C A L O R I F I C - V A L U E  
HEAT-RECOVERY E M I S S I  CN F U E L  ( A U X I L I A R Y  C R I T E R I A ( A N A L Y  S I S )  1 

U N I V E R S I T Y  O F  C A L I F O R N I A ,  BERKELEY, S A N I T A R Y  E N G I N E E R I N G  RESEARCH PROJECT, I E R  S E R I E S  37, T E C H  BULL 6 (NOVEMBER 
1 9 5 1  1 e I N  1 9 5 0 ,  T E S T S  WERE MADE ON THREE C A L I F O R N I A  I N C I N E R A T O R S  - S I G N A L  H I L L ,  B E V E R L Y  H I L L S ,  AND PASADENA. T H E  
PURPOSE OF THE STUDY WAS TO DEVELOP METHODS FOR O B T A I N I N G  PERFORMANCE DATA ON M U N I C I P A L  I N C I N E R A T O R S ,  TO E X A M I N E  
E X I S T I N G  C R I T E R I A ,  AND TO SUGGEST NEW C R I T E R I A  FOR I N T E R P R E T I N G  PERFORMANCE DATA ON M U N I C I P A L  I N C I N E R A T O R S .  F U E L  V A L U E  
OF REFUSE,  MOISTURE, AND EXCESS A I R ,  TEMPERATURE, GAS A N A L Y S I S ,  H E A T  AND MASS BALANCES,  AND STACK DISCHARGES WERE 
STUDIED.  ALSO OF CONCERN WERE U T I L I Z A T I O N  OF WASTE HEAT, A U X I L I A R Y  FUELS,  STACK DISCHARGES AND O P E R A T I O N  OF 
I N C I N E R A T O R S .  MEASURING TECHNIQUES AND ACTUAL PERFORMANCE OF EACH I N C I N E R A T O R  ARE DISCUSSED.  ( U C )  

n s = ~ k a r u  MUNICIPAL INCINERATOR SELECTION ( DESIGN EMISSION COMBUSTION(CALCULATIONS~ 
MEISSNER,  H a  G. 

P U B L I C  WORKS 9 0 ( 1 1 ) ,  P. 99-105 (NOVEMBER 1 9 5 9 ) .  PROS AND CONS OF V A R I O U S  D E S I G N S  - D E T E R M I N A T I O N  OF AVERAGE AMOUNT 
OF REFUSE TO B E  BURNED, A S  WELL AS I T S  GENERAL C H A R A C T E R I S T I C S ,  AND V A R I A T I O N S  FROM DAY TO DAY AND BY SEASONS, ASPECTS 
OF REFUSE HANDLING,  U S E  O F  CRANES, REFUSE SORTING,  AND S E L E C T I O N  OF FURNACES - COMBUSTION C A L C U L A T I C N S  C C N S I D E R I N G  BTU 
VALUE O F  REFUSE, BATCH F E E D  AND CONTINUOUS FLOW HOPPER HEAD FURNACES ARE COMPARED, S E L E C T I O N  OF COMBUSTION CONTROL 
EQUIPMENT. ( E 1  1 

Q 8 - 0 3 - u S 2 f t  D E S I G N  C'F I N C I N E R A T O R  FOR NUT I S L A N D  SEWAGE TREATMENT P L A N T  ( SLUDGE (SEWAGE) M U L T I P L E - H E A R T H  

J BOSTON SOC C I V I L  ENGRS 4 9 ( 4 ) (  P. 2 9 7 - 3 1 1  (OCTOBER 1 9 6 2 ) .  T H I R T Y - S I X  TPD C A P A C I T Y  9 M U L T I P L E  HEARTH, V E R T I C A L  T Y P E  
I N C I N E R A T O R  I N S T P L L E D  I N  E X I S T I N G  B U I L D I N G  I N  QUINCY, MASS, N I C H O L S  HERRESHOF SLUDGE FURNACE FLOW D I A G R A M  SHOWN, 
D E T E R M I N A T I O N  O F  D E S I G N  Q U A N T I T I E S ,  B A S I S  OF D E S I G N ,  I N C I N E R A T O R  D E T A I L S ,  I N S T R U M E N T A T I O N  AND CONTROLS, B R E A K I N G - I N  
P E R I O D ,  I N I T I A L  O P E R A T I O N  AND TESTS,  PRESENT STATUS OF OPERATION.  ( E 1 1  

GINDER,  C. J. 

QB-03-Q15= BOSTON SOUTH BAY I N C I N E R A T O R  ( C O S T ( C A P I T A L 1  ECONOMICS D E S I G N  ) 

J BOSTON SCC C I V I L  ENGRS 4 6 ( 3 ) ,  P. 2 4 6 - 2 6 3  ( J U L Y  1 9 5 9 ) .  D E S I G N  AND CONSTRUCTION OF P L A N T  FOR B U R N I N G  M I X E D  
EDDY, H e  P., JR.  

f i U N I C I P A L  REFUSE, C O N S I S T I N G  OF GARBAGE AND R U B B I S H ,  THERE ARE S I X  FURNACES, EACH O F  RATED C A P A C I T Y  OF 1 5 0  TONS PER DAY 
AND T H R E E  WASTE HEAT B O I L E R S ,  EACH H A V I N G  A C A P A C I T Y  OF 75,000 L B  OF STEAM PER HOUR. BUI -LDING I S  2 4 1 - F T  LONG BY 2 0 0 - F T  
WIDE AND THEPE APE THREE LAQGE CHIMNEYS.  ( E 1 1  

r S - O ? - a 5 3 f t  STUTTGART R E F U S E  I N C I N E R A T I O N  P L A N T  - LAYOUT AND O P E R A T I  ON E X P E R I E N C E  ( HEAT-RECOVERY O I L - R E F U S E - F U E L  
H E A T t S P A C E )  D E S I G N  SALVAGE ECONOMICS C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  1 
F I C H T N E R ,  W. + MAURER, K. G. + MULLER, H. 

ASME PAPER 6 6 - W A / P I C - 1 0  FOR M E E T I N G  NOVEMBER 27-DECEMBER 1, 1 9 6 6 .  P L A N T  WAS PLACED I N  O P E R A T I O N  J U N E  2, 1965 AND 
WAS INCORPORATED I N T O  E X I S T I N G  PCWER PLANT MUNSTER. HEAT GENERATED B Y  I N C I N E R A T I O N  OF REFUSE I S  U T I L I Z E D  FOR STEAM 
PRODUCTION B Y  B C I L E R S  H A V I N G  2 2 0 r 0 0 0 / 2 7 5 ~ 0 0 0  L B / H R  C A P A C I T Y  W I T H  COMBINED O I L / R E F U S E  F I R I N G  SYSTEM. S I Z E  O F  B O I L E R S  
WAS GOVERNED BY REQUIREMENTS OF D I S T R I C T  H E A T I N G  SYSTEM. REPORT OF OPERATING RESULTS EXPERIENCED,  MECHANICAL D E S I G N  
FEATURES OF PLANT.  ( E 1 1  

Q8-fI3-0J5.35 DEVELOPMENT OF CREWE'S REFUSE D I S P O S A L  P L A N T  ( I N C I N E R A T O R  D E S I G N  1 
P U B L I C  C L E A N S I N G  5 3 ( 1 0 )  T P. 4 9 5  (OCTOBER 1 9 6 3 ) .  A D E S C R I P T I O N  OF T H E  R E F U S E  I N C I N E R A T O R  I N  CREWE, ENGLAND. THE 

OF REFUSE GENERATED BY T H E  TOWN. D I S C U S S I O N  FOLLOWS THE REPORT. ( P H S )  
O R I G I N A L  PLANT WAS 6 U I L T  I N  193@ AND RECENTLY H A S  UNDERGONE A MAJOR RECONSTRUCTICN TO ACCOMMODATE T H E  I N C R E A S I N G  AMOUNT 

O&Ql=Q12&3 CHICAGO H A U L E R S  MAKE H I S T O R Y  BY B U I L D I N G  F I R S T  P R I V A T E  I N C I N E R A T O R  ( C O S T ( C A P I T A L 1  HEAT-RECOVERY 

REFUSE REMOVAL JOURNAL l ( 1 ) ~  P. 7 (JANUARY 1 9 5 8 ) .  T H E  WAY I N  WHICH F O R T Y - F I V E  CHICAGO CONTRACTORS SOLVED T H E I R  
GROWING D I S P O S A L  PROBLEM THROUGH THE CONSTRUCTION OF A P R I V A T E  I N C I N E R A T O R  I S  REVIEWED. AN I N V E S T I G A T I O N  OF U.S. 
I N C I  N E P A T I C N  PLANTS ENABLEC T h E  PLAN FORMATION. F I N A N C I A L  D I F F I C U L T I E S  AND THE S I T E  PROBLEM WERE WGRKED OUT, 
CONSTRUCTION BEGAN. THE MANY ADVANTAGES OF T H I S  P R I V A T E  CONCERN ARE DESCRIBED.  THE $ 2  M I L L I O N  P L A N T  WILL HAVE A 
C A P A C I T Y  O F  5 0 0  TONS PER 2 4  HOURS, AND I S  COMPOSED OF TWO 2 5 0 - T O N  U N I T S .  ( P H S )  

SALVAGE (METALS 1 

Q,&Q&flS&5 HAPTFORD AN EXAMPLE CF COOPERATION ( C O S T ( O P E R A T I 0 N A L  1 S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  ) 
REFUSE REMOVAL JOURNAL l ( 2 1 9  P. 2 6  (FEBRUARY 1 9 5 8 ) .  I N  HARTFORD, CONNECTICUT,  C I T Y  FORCES COLLECT R E S I D E N T I A L  
REFUSE, AND P R I V A T E  CCLLECTORS SERVE COMMERCIAL AND I N D U S T R I A L  ESTABLISHMENTS.  D I S P O S A L  U N I T  COSTS REPORTED AS $2.41 
PFR TON FOR 60C-TON B I N  AND CRANE I N C I N E R A T O R  AND $ 0 . 3 5  PER TON FOR S A N I T A R Y  L A N D F I L L .  ( P H S )  

QB=Q3=41419 S I N G L E  P R I V A T E  HAULER B U I L D S  OWN I N C I N E R A T O R  ( HEAT-RECOVERY 1 
REFUSE R E M W A L  JCURNAL 1 ( 1 2 ) ,  P.  6 (DECEMBER 1 9 5 8 ) .  A 400-TON-PER-DAY I N C I N E R A T O R  I S  B E I N G  B U I L T  BY A CHICAGO, 
I L L I N O I S ,  F I R M  TO HANDLE T H E  DISPOSAL O F  REFUSE FROM 5 4 , 0 0 0  HOMES SERVED BY THE COMPANY. ( P H S I  

QB=23=Q1428 I N C I N E R A T I O N  H I S T O R Y  TOOK FORM I N  ENGLAND 
Q E F U S E  REMOVAL JOURANL 2 (1 ) T  P. 18  (JANUARY 1 9 5 9 ) .  A B R I E F  H I S T O R Y  OF THF DEVELOPMENT OF MODERN I N C I N E R A T O R S  I S  
PPESENTED - OF I N T E R E S T  TO A L L  I N  THE S A N I T A T I O N  F I E L D  'I. ( P H S )  

n 8 + 3 - 0 A h 3 2  TOWN OF HEMPSTEAD RUNS A MODEL D I S P O S A L  P L A N T  ( I N C I N E R A T I O N  1 
REFUSE QEMOVAL JOURNAL 2 ( 2 ) ,  P. 14 (FEBRUARY 1 9 5 9 ) .  T H E  E F F I C I E N T  O P E R A T I O N  O F  HEMPSTEA0,'S D I S P O S A L  P L A N T  I S  
DESCRIBED.  AN I N T E R E S T I N G  FEATURE I S  THE E X T E R N A L  'I O F F I C E  B U I L D I N G  I' APPEARANCE OF T H E  I N C I N E R A T I O N  PLANT.  ALSO 
NOTED I S  T H E  U S E  OF BAY S A L T  WATER RATHES THAN TOWN WATER I N  THE OPEPATION. ( P H S I  

W-03zQl63-9 R A I L R O A D ,  R E F U S E  HAULER COOPERATE ON D I S P O S A L  ( HEAT-RECOVERY I N C I N E R A T I O N  C O M P O S I T I O N  ) 

COMPANY AND A RAILRCAD.  THE R E S U L T  - A MODERN AND E F F I C I E N T  MEANS O F  REFUSE D I S P O S A L  FOR THE SUBURBAN AREAS, A BETTER 
METHOD AND PERMANENT L O C A T I O N  FOR GARBAGE D I S P O S A L  FOR THE REFUSE C O L L E C T I N G  COMPANY, AND STEAM A V A I L A B L E  AS A 
BY-PRODUCT FOR USE BY T H E  RAILROAD.  D E T A I L S  O F  T H E  OPERATION G I V E N .  ( P H S )  

REFUSE REMCVAL JOURhAL 2 ( 5 ) ,  P. 8 (MAY 1 9 5 9 ) .  A U N I Q U E  ARRANGEMENT HAS B E E N  MADE I N  C H I C A G O  BETWEEN A D I S P O S A L  

WzQ3=QJ.456 BURNER NOW F E A T U R E S  A L U M I N I Z E D  S T E E L  S K I N  ( TEPEE BURNER I N C I N E R A T I O N  1 
RFFUSE REMOVAL JOURNAL 2 ( 7 1 7  P. 2 1  ( J U L Y  1 9 5 9 ) .  A L U M I N I Z E D  STEEL,  MANUFACTURED BY A NEW AND E X C L U S I V E  PROCESS, I S  
NOW B E I N G  USED I N  ONE T Y P E  OF BURNER. THE IMPORTANT FEATURES O F  T H I S  BURNER, W I T H  A L U M I N I Z E D  S K I N ,  ARE DESCRIBED.  
(PHS 1 

88=93=81~44 C L E V E L A N D  I N C I N E R A T O R  HAS NEW FLOOR T O P P I N G  ( D E S I G N  1 
REFUSE REMOVAL JOUREL'AL 2 ( 1 2 ) 1  P a  10 (DECEMBER 1 9 5 9 ) .  A COMPLETE D E S C R I P T I O N  OF T H E  C O k S T R U C T I O N  AND U S E  OF A NEW 
A L L - I R O N  AGGREGATE, CONCRETE T O P P I N G  ON THE P I T  FLOOR O F  AN I N C I N E R A T O R  P L A N T  I N  CLEVELAND,  OHIO.  T H I S  NEW FLOOR 
T O P P I N G  REPORTECLY W I L L  E N A B L E  THE P I T  BOTTOM TO WITHSTAND THE COhTINUOUS BRUTAL PUNISHMENT A S S O C I A T E D  W I T H  NORMAL 
O P E R A T I O N  O F  T t I S  5OC-TON I N C I N E R A T O R .  ( P H S )  

08r113zQlIQ9 I N C I N E R A T I O N  D I S P O S A L  I N  MODERN C O M M U N I T I E S  ( D E S I G N  HEAT-RECOVERY I 
KUPE, C. J. 

REFUSE REMCVAL J O U R k P L  3 ( 9 1 9  P. 2 5  (SEPTEMBER 1 9 6 0 ) .  A D I S C U S S I O N  OF THE H I S T O R Y  OF I N C I N E R A T I G N ,  I N C I N E R A T O R  
DESIGN,  FOUR T Y P E S  OF STOKERS, REFRACTORIES,  AND WASTE HEAT U T I L I Z A T I O N .  COMPARES THE CALUMET I N C I N E R A T O R  I N  CHICAGO T 

I L L . ,  W I T H  T H E  E U C L I O  I N C I N E R A T O R  I N  E U C L I D ,  OHIO. ( P H S )  
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PB9352111ft I N C I N E R A T G R  D I S P U T E  E N L I V E N S  ROSYLN, LONG I S L A N D  ( S I T E - S E L E C T I O N  I 
REFUSE REMOVAL JOURNAL 1 ( 6 ) ,  P. 8 ( J U N E  1 9 6 0 ) .  THE ROSLYN, LONG I S L A N D ,  D I S P U T E  OVER T H E  S E L E C T I O N  O F  A S I T E  FOR 
THE NEW I N C I N E P A T O R  R E M A I N S  UNSETTLED.  THE NORTH HEMPSTEAD TOWN BOARD O F  SUPERVISORS H A S  O B T A I N E D  A REFERENDUM VOTE T O  
B U I L D  T H E  P L A N T  ON A B L U F F  OVERLOOKING THE HARBOR. C I T I Z E N S  WHO T H I N K  T H I S  L O C A T I O N  W I L L  H I N D E R  A NEARBY BEACH ARE 
C O N T I N U I N G  T H E I R  STRUGGLE FOR RELOCATION.  ( P H S )  

98=99=Ql1129 TOWNSHIF H A S  V A R I E T Y  OF C O L L E C T I O N  SYSTEMS ( HEAT-RECOVERY E M I S S I O N (  CONTROL 1 I N C I N E R A T I O N  ) 
REFUSE REMOVAL JOURKAL 3 ( 3 ) 1  P. 6 (MARCH 1 9 6 0 ) .  D E S C R I B E S  THE O R G A N I Z A T I O N  O F  REFUSE S E R V I C E S  I N  HEMPSTEAD, NEW 
YORK. TODAY'S TENDENCY I S  TOWARD COMMUNITY BREAKUP I N T O  REFUSE D I S T R I C T S  SERVED B Y  P R I V A T E  CONTRACTORS. A L L  HAULERS, 
HOWEVER, CAN U S E  THE NEWLY IMPROVED I N C I N E R A T O R  P L A N T  OWNED BY T H E  TOWNSHIP. ( P H S )  

XzQ1=Ql&l.2 F U T U R I S T I C  I N C I N E R A T O R  PLANNED FOR H A M I L T O N  ( G R I N D I N G  ( E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T I O N  BULKY-WASTE ( 

S O L I D  WASTES MANAGEMENT/RRJ 1 2 ( ? ) ,  P .  14-16, 3 1  (MARCH 1969). A NEW I N C I N E R A T O R  H A V I N G  A C A P A C I T Y  O F  600 TONS PER 
C O S T ( C A P 1 T A L  1 COST(  O P E R A T I N G )  SALVAGE ( M E T A L S )  HEAT-RECCVERY 1 

D A Y  AND AN U L T I M A T E  C A P A C I T Y  OF 1 5 0 0  TONS PER DAY I S  B E I N G  PLANNED FOR HAMILTON,  ONTARIO.  THE I N C I N E R A T O R  I S  NEEDED 
BECAUSE L A N D F I L L  S I T E S  ARE BECOMING SCARCE. REFUSE WILL BE C O N T I  hUOUSLY CHARGED BY S E M I - A U T O M A T I C  EQUIPMENT. A L L  

P 4 P T I C U L A T E  CONTROL. STEAM W I L L  BE PRODUCED BY THE WATER WALL FURNACE D E S I G N  AND W I L L  B E  USED TO POWER THE G R I N D E R S  
AND FANS. MAGNETIC S E P A R A T I O N  O F  M E T 4 L S  W I L L  BE P R A C T I C A L  P R I O R  TO BURNING BUT AFTER G R I N D I N G .  COST OF T H E  I N I T I A L  
U N I T  I S  EXPECTED TO BE $ 6 , 2 5 0 , 0 0 0 -  O P E R A T I N G  COST I S  E S T I M A T E D  A T  $ 2 . 2 5  PER TON FOR THE 6 0 0 - T C N  C A P A C I T Y  PLANT. 

Q k Q k Q l B 2 6  DUTCH I K C I N E R A T O R  TO BURN 1,000 TONS D A I L Y  ( POWER I N C I N E R A T I O N  HEAT-RECOVERY I 
REFUSE REMCVAL JGURhAL 8 ( 4 ) ,  P. 2 2  ( A P R I L  1 9 6 5 ) .  THE HAGUE, NETHERLANDS, I S  B U I L D I N G  A N  I N C I N E R A T O R  CAPABLE OF 
D E S T R O Y I N G  1,000 TONS OF HOUSEHOLD REFUSE D A I L Y .  T H E  PLANT WILL BE E Q U I P P E D  W I T H  THREE FURNACES. THE STEAM PRODUCED 
W I L L  B E  CONVERTED I N T O  E L E C T R I C I T Y  THROUGH TWO GENERATORS W I T H  A C A P A C I T Y  OF 2 5 , 0 0 0  KW. ( A U T H )  

QB-03-UB31 TONAWANGA P L A N N I N G  2 0 0  TON E X P A N S I O N  ( I N C I N E R A T I O N  COST(CAP I T A L  I 1 
REFUSE REMOVAL JOURNAL 8 ( 3 ) ,  P. 2 9  (MARCH 1 9 6 5 ) .  THE C I T Y  OF TONAWANDA, NEW YORK, H A S  R E C E I V E D  A $ 5 8 , 4 0 0  P U B L I C  
WORKS P L A N N I N G  ADVANCE FROM THE COMMUNITY F A C I L I T I E S  A D M I N I S T R A T I O N  O F  THE U.S. HOUSING AND HOME F I N A N C E  AGENCY FOR THE 
STUDY OF AN EXPANSION O F  I T S  I N C I N E R A T O R .  THE EXPANDED I N C I N E R A T O R  W I L L  I N C L U D E  A STORAGE AND CHARGING B I N ,  ONE OR TWO 
FURNACES W I T H  A C A P A C I T Y  O F  2 0 0  TONS, A I R  P O L L U T I O N  CONTROL F A C I L I T I E S ,  A NEW C H I M N E Y  OR STACK, AND ASH REMOVAL 
F A C I L I T I E S .  THE T O T A L  P R O J E C T  COST I S  $ 1 , 2 8 4 , 8 0 0 ,  AND CONSTRUCTION I S  EXPECTED T O  GET UNDERWAY I N  1967. 

REFUSE WILL BE GROUND T O  PRODUCE A MORE HOMOGENEOUS MIXTURE.  E L E C T R O S T A T I C  P R E C I P I T A T O R S  W I L L  BE I N S T A L L E D  FOR 

Q 8 - 0 3 - C l 8 1 2  I N C I N E R A T O R S  T O  COST MILWAUKEE $10 M I L L I O N  ( I N C I N E R A T I O N  1 
REFUSE REMOVAL J O U k N A L  E((31, Pa 2 6  (FEBRUARY 1 9 6 5 ) .  THE CONSTRUCTION OF TWO $5 M I L L I O N  I N C I N E R A T O R S  TO HANDLE A L L  
REFUSE HAS BEEN RECCMMENDED T O  T H E  C I T Y  OF MILWAUKEE B Y  BLACK AND VEATCH, A KANSAS C I T Y ,  M I S S O U R I ,  CONSULTING F I R M .  
ACC3RDING TO A C I T Y  C F F I C I A L ,  I F  T H E  M U N I C I P A L I T Y  ACCEPTS T H E  F I N D I N G S  I T  WOULD HAVE TO PURCHASE LAND FRCM THE F E D E R A L  
GOVFRNMENT. T H I S  L A T E S T  REPORT R E V I S E D  BLACK AND VEATCH'S 1 9 6 0  RECOMMENDATION WHICH C A L L E D  FOR ONE CENTRAL 
I N C I N E R A T O R .  T H E  STUDY R U L E C  OUT T H E  A C Q U I S I T I O N  OF DUMP S I T E S  O U T S I D E  THE C I T Y .  I N  1960, T H E  C O N S U L T I N G  F I R M  
PROPOSED S A N I T A R Y  L A N D F I L L  AS AN A L T E R N A T I V E  T O  I N C I N E R A T O R S ,  BUT MILWAUKEE HAS NOT BEEN ABLE T O  F I N D  D I S P O S A L  S I T E S  
W I T H I N  CONVENIENT T G U C K I N G  DISTANCE.  W I T H  THE NEW I N C I N E R A T O R S ,  COMBINED GARBAGE AND NON-COMBUSTIBLE M A T E R I A L  WOULD BE 

D I S P O S I N G  O F  1 8 0 0  TGNS O F  REFUSE D A I L Y .  T H I S  C A P A C I T Y  COULD T A K E  CARE OF A P R E D I C T E D  P O P U L A T I O N  OF 1,021,000 B Y  1 9 8 5 .  
COLLECTED AND PLACED I N T O  T H E  OVENS TOGETHER. T H E  TWO I N C I N E R A T O R S  WOULD HAVE THREE U N I T S  EACH AND BE CAPABLE OF 

&3 -0 3-01864 

ASME ANNUAL M E E T I N G  (ASME PAPER NO. 5 7 - A - 2 2 0 1 ,  NEW YORK, NEW YORKt  (DECEMBER 1 9 5 7 ) .  T H E  500-TOFI M U N I C I P A L  REFUSE 
I N C I N E R A T O R  LOCATED I N  OYSTER BAY, LONG I S L A N D ,  NEW YORK, WAS DESIGNED B Y  THE AUTHOR TO D I R E C T  A L L  COMPONENTS TO THE 
CENTRAL PURPOSE O F  REFUSE I N C I N E R A T I O N .  T H I S  P L A N T  C O N T A I N S  FOUR FURNACES OF 1 2 5  TONS PER 2 4  HR C A P A C I T Y ,  EACH E Q U I P P E D  
W I T H  SEMI-AUTOMATIC STOKERS. SEMI-AUTOMATIC O P E R A T I O N  I S  PREFERRED TO COMPLETE AUTOMATION, BECAUSE I T  ENABLES T H E  CREW 
TO R E G U L A T E  THE RATE OF BURNING TO KEEP THE TEMPERATURE W I T H I N  A PREDETERMINED RANGE AND TO P R O V I D E  BETTER CONTROL OF 
T H E  ORGANIC CONTENT O F  T H E  ASH. OPTIMUM TEMPERATURE FOR THE P L A N T  I S  1803 DEGREES F TO 2000 DEGREES F AT 2 0 0  PERCENT 

LARGE UNDERGROUND ASH TANK. WASTE H E A T  S U P P L I E S  STEAM FOR T H E  GENERATION O F  POWER FOR THE I N C I N E R A T O R  AND OTHER 

I N  NOV AT I C N  S 
R A I S C H ,  W. 

I N R E FUS E- I NC I N  E RATOR DES I GN 

EXCESS A I R .  ASHES F A L L  D I R E C T L Y  FROM T H E  FURNACES I N T O  AN ENCLOSED H Y D R A U L I C  SLUICEWAY,  A N 0  ARE C A R R I E D  B Y  WATER T O  A 

TOWNSHIP B U I L D I N G S  AT T H E  SAME S I T E ,  AS WELL AS FOR PUMPING WATER FOR THE PLANT. FLY ASH I S  REMOVEC I N  EXPANSION 
CHAMBERS WHICH HAVE TROUGHED WATER BOTTOMS, A D E F L E C T I N G  DAMPER, A WATER-SPRAY, AND LOW PRESSURE STEAM AT THE HEAD END 
Q F  T H E  CHAMBERS. R A D I A N T  H E A T  I N  A PORTION OF THE CHARGING FLOOR INCREASES WORKER COMFORT. DUST I N  THE STORAGE P I T  I S  
CONTROLLED BY A I R  II\!LET PORTS AT THE TOP O F  THE P I T .  F L Y  ASH I N  THE STACK DISCHARGE AVERAGES 0 . 2 9 6  L B  OF P A R T I C U L A T E  
MATTER OF 1-MICPON S I Z E  AND LARGER PER 1,000 L B  OF F L U E  GAS DISCHARGED. ( U C )  

U - J k U h Z  DERBY'S P L P N T  TO REDUCE R U B B I S H  T I P S  ( I N C I N E R A T I O N  C A L C R I F I C - V A L U E  COMPOSITION E M I S S I O N ( C O N T R 0 L  1 1 
E N G I N E E R I N G  2 0 2 ( 5 2 4 5 )  , P. 7 5 0 - 7 5 1  (0CTC)BER 7 8 ,  1 9 6 6 ) .  A CONTRACT HAS BEEN S I G N E D  TO CONSTRUCT A CONTINUOUS FEED 

COMBUSTION HAS BEEN USED I N  T H E  C E S I G N  AND A PERFORMANCE GUARANTEE H A S  B E E N  REQUIRED. D E S I G N  OF THE PLANT I S  
AUTOMATIC I N C I N E R A T O P  W I T H  A C A P A C I T Y  OF 210 TONS PEP DAY OF REFUSE FOR DERBY CORP., ENGLAND. T H E  P R I N C I P L E  OF TOTAL 

DESCRIBED.  AVERAGE H E A T  VALUE OF THE REFUSE T O  BE BURNED I S  ABOUT 4 , 6 7 7  BTU PER POUND. 

98-n3-0184q HEAT-RECOVERY MAKES GARBAGE LESS A BURDEN ( POWER I N C I N E R A T I O N  STEAM(PROCESS1 S A L V A G E ( M E T A L S 1  ) 
CHEM ENGRG 74( 1 E l  P. 17, 74  (AUGUST 25 ,  1 9 6 7 ) .  T H E  CONCEPT OF D I S P O S I N G  O F  GARBAGE, REFUSE,  AND S I M I L A R  S O L I D  
WASTES BY BUPNING ThEM UNDER CONTROLLED C O N D I T I O N S ,  THEREBY PRODUCING U S E F U L  HEAT FOR STEAM GENERATION, HAS BEEN I N  
SUCCESSFUL USE I N  EUFOPE AND JAPAN FOR MANY YEARS A NEWLY COMPLETED P L A N T  A T  NORFOLK, VA. 7 I S  PRODUCING STEAM POWER 
B Y  B U R N I N G  GARBAGE. THE SAME I D E A  I S  UNDER STUDY FOR T H E  C I T Y  OF SAN FRANCISCO, C A L I F O R N I A -  ( P H E A )  

Q.&=QkX&z1 EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  BY I N C I N E R A T I O N  ( COST ( O P E R A T I N G )  HEAT-RECOVERY 
H E A T (  SPACE) POWER ECONOMICS E M I S S I O N (  CONTROL) P O L L U T I O N (  A I R )  SLUDGE( SEWAGE) C A L O R I F I C - V A L U E  1 
EBERHARDT, H e  

COMBUSTION 3 8 ( 4 )  , P. 2 3 - 2 9  (OCTOBER 1 9 6 6 ) .  I N C I N E R A T I O N  PLANTS,  W I T H  AND WITHOUT H E A T  U T I L I Z A T I C N ,  TO D I S P O S E  OF 
SEWAGE SLUDGE, AND COMPOSTING P P A C T I C E S  I N  GERMANY ARE REVIEWED. (ALSO SEE 0 8 - 0 3 - 0 0 4 3 1 ) .  ( P H E A )  

08-03-0L814 SOME THOUGHTS ON THE FUTURE OF REFUSE D I S P O S A L  I N  GREAT B R I T A I N  ( I N C I N E R A T I O N  C O S T ( D P E R A T 1 N C )  
S A N I T A R Y - L A N O F I L L  1 
SHULTS, F.  

P U B L I C  C L E A N S I N G  5 3 ( 7 ) 9  P. 3 3 5  ( 1 0 6 3 1 .  AN A P P R A I S A L  OF THE P U B L I C  C L E A N S I N G  PROBLEMS I N  B R I T A I N  OVER THE L A S T  2 5  
Y E A Q S  I N D I C A T E  THERE H A S  B E E N  A VAST CHANGE O F  E M P H b S I S  FROM REFUSE C O L L E C T I O N  TO REFUSE D I S P O S A L .  FOR MANY YEARS 
T I P P I N G  HAS BEEN T H E  P R I M A R Y  METHOD O F  ECONOMICAL AND E F F I C I E N T  D I S P O S A L  I N  B R I T A I N ,  BUT W I T H  T H E  LACK O F  S U I T A B L E  
T Y P I N G  AREA THERE HAS B E E N  A D R A S T I C  CHANGE I N  ECONCMY AND D I S P O S A L  METHODS. NEW AND LARGER C O L L E C T I O N  EQUIPMENT A b  
WELL AS WASTE TYPES HAS ALSO BROUGHT ABOUT CHANGES. A T A B L E  AND A GRAPH SHOW T H E  D I F F E R E N C E  I N  COST PER TON FOR 
D I S P O S A L  BY M E C h A N I C A L  AND NON-MECHAN I C A L  METHODS. 

Q&Zps=Q1BB1 NEW REFUSE P L A N T  FOR LYTHAM ST. ANNES ( I N C I N E R A T O R  Q U A N T I T Y  C O S T ( C A P 1 T A L )  ) 
PUBL!C C L E A N S I N G  5 4 ( 1 2 ) ,  P. 1314 ( 1 9 6 4 ) .  THE CHANGING PATTERN O F  REFUSE D I S P O S A L  REQUIREMENTS I S  I L L U S T R A T E D  BY 
THE H I S T O R Y  OF THE BOROUGH OF LYTHAM ST. ANNES. I N  1 9 3 8 ,  2 5 , 5 4 0  R E S I D E N T S  Y I E L D E D  1,800 L B S  PER 1,000 P O P U L A T I O N  AND 
TODAY 36,300 RESIDEPITS Y I E L D  2,f!50 L B S  PER 1,000 P O P U L A T I O N  PER DAY. A MODERN I N C I N E R A T O R  C O N S I S T I N G  O F  ONE FOUR C E L L  

T H E  E X I S T I N G  U N I T  W I L L  B E  EXPANDED TO THREE U N I T S  WITH FOUR C E L L S  PER U N I T .  
U N I T  W I T H  MAGNETIC SEPARATORS AND A 6 5  TON PER DAY I N T A K E  C A P A C I T Y  I S  NOW I N  OPERATION.  I T  I S  A N T I C I P A T E D  THAT BY 1 9 6 1  

. ii. 
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pB;PM&s P R A C T I C A L  E X P E R I E N C E  I N  I N C I N E R A T I O N  ( HEAT(PROCESS1 HEAT-RECOVERY POWER H E A T ( S P A C E 1  M A R I N E  BARGE 1 
DIJKSHOOPN,  R. + F I S H E R ,  F. 

P U B L I C  C L E A N S I N G  54(61, P. 939 (1964). MR. R. DIJKSHOORN,  ROTTERDAM, AND MR. FRANZ F I S C H E R ,  V I E N N A ,  I N  T H E I R  
P A P E R S  O N  THE USE OF R E F U S E  I N C I N E R A T I O N  PLANTS P R O V I D E D  E V I D E N C E  OF P R E L I M I N A R Y  P L A N N I N G  AND P R A C T I C A L  EXPERIENCE TO 
A C H I E V E  T H E  SAME OBJECT W I T H  TWO END RESULTS, NAMELY THE D I S P O S A L  CF REFUSE, BUT I N  T H E  FORMER I N S T A N C E  A S S O C I A T E D  W I T H  
THE G E N E R A T I O N  CF E L E C T R I C I T Y  AND I N  T H E  L A T T E R  W I T H  THE P R O V I S I O N  OF H E A T  FOR D I S T R I C T  H E A T I N G ,  AND PROVIDED A VERY 
CLEAR EXAMPLE OF THE NEED TO CONSIDER D I S P O S A L  I N  R E L A T I O N  T O  LOCAL C O N D I T I O N S .  

Q&*LBp4 CEUD M I L L E  F A I T E  AT GOVAN ( I N C I N E R A T I O N  1 
P U B L I C  C L E A N S I N G  54(61 P. 936 (19641. I N  1928, T H E  GOVAN WORKS OPENED I T S  REFUSE INCINERATOR.  A T  T H I S  T I M E  SOME 
E X C L U S I V E  OPERATIONS SUCH AS METAL SALVAGE WERE DONE AND THE COMBUSTIONABLE REFUSE WAS BURNED, S U P P L Y I N G  HEAT FOR 
G E N E R A T I N G  POWER AND H E A T I N G  B U I L D I N G S .  P R I O R  T O  WORLD WAR I 1  THE NATURE OF THE REFUSE CHANGED S O  T H A T  THE POWER 
GENERATED COULD B E  DONE CHEAPER BY OTHER METHODS. T H E  R A P I D  CHANGES MADE I T  NECESSARY TO CONSIDER A NEW AND MORE 
E F F I C I E N T  I N C I N E R A T O R .  

Q8rQ&p13= REFUSE I N C I N E R A T I O N  - A MODERN APPROACH TO AN O L D  PROBLEM 

P U B L I C  C L E A N S I N G  54 ( 6 )  P. 963 (1964) I N  SOME C O U N T R I E S  T I P P I N G  IS P R O H I B I T E D  BY LAW UNLESS I T  HAS B E E N  
BALL,  A. 

S T E R I L I Z E D ,  AND THE S I M P L E S T  WAY TO A C H I E V E  T H I S  I S  BY I N C I N E R A T I O N .  T H E  U N I T E D  KINGDOM HAS NO LAW TO P R O H I B I T  T I P P I N G  
AND OTHER THAN T H I S  T H E I R  PROBLEMS ARE S I M I L A R  TO THE R E S T  OF THE WORLD, I N C R E A S E D  VOLUME AND FEWER T I P P I N G  S I T E S .  

TECHNOLOGY IS B E I N G  DEVELOPED AND SOME DAY J U S T  M I G H T  BE A B L E  T O  CFFER THE S O L U T I O N  TO REFUSE D I S P O S A L .  
NEWER AND MORE ECONOMICAL METHODS OF D I S P O S A L  ARE B E I N G  SOUGHT AND I N C I N E R A T I O N  MAY B E  THE SOLUTION.  NEW I N C I N E R A T O R  

w=QkpLBp& T E S T  ON I N C I N E R A T I O N  I N  GREAT B R I T A I N  ( C O M P O S I T I O N  STANDARD(REFUSE1 T E S T ( I N C I N E R A T 0 R )  1 
P U B L I C  C L E A N S I N G  54(6), P. 978 (1964) REFUSE D I S P O S A L  HAS BECOME A B I G  B U S I N E S S  AND MANY E N G I N E E R I N G  C O M P A N I E S  
HAVE BEGUN T O  RECOGNIZE T H E  FACTS.  VARIOUS COMPANIES H A V E  D I F F E R E N T  T Y P E S  OF I N C I N E R A T O R S  AND EACH I N C I N E R A T O R  MAY B E  
S U I T E D  TO A P A R T I C U L A R  T Y P E  OF WASTE. SOME T E S T  RESULTS ARE L I S T E D  FROM SOME E X P E R I M E N T A L  RUNS MADE FROM V A R I O U S  TYPES 
O F  WASTES. 

Q8-03-U424 NEW D I S P O S A L  PLANT FOR FULHAM ( I N C I N E R A T O R  SALVAGE E M I S S I O N I C O N T R O L )  
P U B L I C  C L E A N S I N G  54(3), P. 776 (1964). C L E A N  A I R  ACTS REQUIREMENTS AT FULHAM, ENGLAND, H A V E  R E Q U I R E D  THE TOWN TO 

AND A D I S P O S A L  C A P A C I T Y  OF 150 TONS I N  E I G H T  HOUQS. INCORPORATED I N T O  THE P L A N T  ARE M A G N E T I C  SEPARATORS, METAL BALERS,  
REPLACE AN I N C I N E R A T O R  T H A T  HAS BEEN O P E R A T I N G  S I N C E  1900. THE N E h  I N C I N E R A T O R  H A S  A STORAGE C A P A C I T Y  O F  140 CU-YDS 

PAPER BALERS, WEIGHT B R I D G E ,  DUST COLLECTORS, ALONG W I T H  THE MOST RECENT TECHNIQUES I N  SMOKE ABATEMENT. 

Q , & - O S - U w  I N C I N E R A T C R  W I T H  POWER AND OTHER UNUSUAL FEATURES ( E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY PROCESS-HEAT D E S I G N  
VELZY,  C.  R. + LANDMAN, W. J. 

ASME PAPER 64-WA/PID-2  FOR M E E T I N G  NOVEMBER 25-DECEMBER 41 1964. P L A N T  FOR HEMPSTEAD, NY I S  D E S I G N E D  TO BURN T O T A L  
OF 7 5 0  T P D  OF REFUSE AND R U B B I S H ;  THERE ARE TWO REFUSE FURNACES O F  30Q TONS C A P A C I T Y  EACH, AND ONE R U B B I S H  FURNACE OF 
150 TONS C A P A C I T Y ;  S P E C I A L L Y  D E S I G N E D  E Q U I P M E N T  I S  USED FOR F L Y  ASH REMOVAL T O  PREVENT A I R  P O L L U T I O N ;  OTHER FEATURES 
I N C L U D E  U S E  OF WASTE HEAT FOR PRODUCTION OF POWER AND FOR SALT-WATER CONVERSION; COSTS ARE G I V E N  TO SHOW P O R T I O N  OF 
CONSTRUCTION COST ALLOCATED TO I N C I N E R A T I O N ,  POWER, AND D E S A L I N I Z A T I O N .  ( E 1  1 

Q&=!23flSSP I N S T R U M E N T A T I O N  MAINTENANCE - MAJOR PROBLEM ( I N C I N E R A T I @ N  COST ( M A I N T E N A N C E )  

ASME PAPER 6 6 - W A / P I D - 9  FOR M E E T I N G  NOVEMBER 27-DECEMBER 1, 1966. I N S T R U M E N T A T I O N  SYSTEMS E S S E N T I A L  TO PROPER 
O P E R A T I O N  CF MODERN I N C I N E R A T O R S  ARE REVIEWED;  T H I S  PAPER E V A L U A T E S  THREE P O S S I B L E  S O L U T I O N S  T O  PROBLEM CF I N O P E R A T I V E  
I N C I N E R A T O R  I N S T R U M E N T A T I O N  SYSTEMS; METHOD OF COST A N A L Y S I S  FOR C E T E R M I N I N G  B E S T  SOLUTION.  ( E 1  1 

QBALU2-53 I N C I N E R A T I O N  O F  REFUSE I N  T H E  WEST SUBURBS O F  P A R I S  

433-436 (DECEMBER 2966 1 .  

QBZpkQU.% A C@NTINUOUS AUTOMATED I N C I N E R A T O R  

S T I C K L E Y  J. D. 

L ' I N C I N E R A T I O N  DES OPDURES MENAGERES DANS L A  B A N L I E U E  OUEST D E  P A R I S ,  TECHNIQUES ET S C I E N C E S  M U N I C I P A L E S ,  61, P .  

SMOKELESS A I R  36(14C)r P .  110-117 ( W I N T E R  1966). THE D E S C R I B E D  I N C I N E R A T O R ,  TO BE B U I L T  W I T H  A D A I L Y  C A P A C I T Y  O F  
210 TONS OF CRUDE REFUSE PER DAY, HAS BEEN D E S I G N E D  TO MEET A PERFORMANCE GUARANTEE T H A T  T H E  R E S I D U E  WILL C O N T A I N  BY 
WEIGHT NO MORE THAN 3 PER C E N T  ORGANIC MATTER. ( P H E A )  

Q&=QkUpz& T H E  DEVELOPMENT O F  OPEN-PIT I N C I N E R A T O R S  FOR S O L I D  WASTE D I S P O S A L  

PAPER - 5 9 T H  ANNUAL M E E T I N G  O F  T H E  A I R  P O L L U T I O N  CONTROL A S S O C I A T I O N ,  SAN FRANCISCO,  C A L I F O R N I A ,  ( J U N E  1966). T H E  
O P E h - P I T  I N C I N E R A T O F  WAS O R I G I N A L L Y  DEVELOPED AT DUPONT FOR T H E  S A F E  D E S T R U C T I O N  OF C H E M I C A L  WASTES WHICH PRESENT AN 
E X P L O S I V E  HAZARD I N  A C O N V E N T I O N A L  TYPE OF CLOSED I N C I N E R A T O R .  T H E  I N C I N E R A T O R  D E S C R I B E D  HAS AN OPEN TOP AND AN ARRAY 
OF CLOSELY SPACED.NOZ2LE.S W H I C H  ADMIT A SCREEN OF H I G H  V E L O C I T Y  A I R  OVER THE B U R N I N G  ZONE. VERY H I G H  B U R N I N G  RATES, 
LONG R E S 1  DUAL T I M E S  L E A D I N G  TO CCMPLETE COMBUSTION, AND H I G H  F L A M E  TEMPERATURES ARE ACHIEVED.  V I S I B L E  SMOKE I S  READ1 L Y  
E L I M I N A T E D  AND F L Y  ASH CAN B E  CONTAINED B Y  S U I T A B L E  SCREENING. I T  I S  E S T I M A T E D  BY ELMER MONROE, S E N I O R  CONSULTANT FOR 
DUPONT, T H A T  FCR S P E C I F I C  I N D U S T R I A L  M A T E R I A L S  E M I S S I O N S  OF L E S S  THAN 0.25 G R A I N  OF DUST PER CU-FT HAVE BEEN ACHIEVED.  
O V E R S I Z E D  WASTES AND P L A S T I C S ,  WHICH GENERATE PROBLEMS I N  T H E  CONVENTIONAL INCINERATOR,  ARE R E A D I L Y  DESTROYED I N  THE 

P E S K I N ,  L. C .  

OPEN-PIT I N C I N E R A T O R .  BOTH I N S T A L L A T I O N  4ND MAINTENANCE COSTS ARE LOW. THE THERMAL RESEARCH ANC E N G I N E E R I N G  
CORPORATION I S  U N D E F T A K I N G  TO B U I L D  OPEN-PIT I N C I N E R A T O R S .  T H E  D E S I G N  FOR A M U N I C I P A L  P L A N T  TO BE CONSTRUCTED I N  
CANADA IS PRESENTED. ( U C )  

U=Ql=p2m REFUSE D I S P O S A L  I N  T H E  C I T Y  OF B I R M I N G H A M  ( Q U A N T I T I E S  C A L O R I F I C - V A L U E  C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  
BULKY-WASTE C O L L E C T I O N  I N C I N E R A T O R  E M I S S I O N ( C O N T R O L 1  1 
HARVEY, K. 

AUTUMN MEETING,  I N S T I T U T E  OF P U B L I C  CLEANSING,  BIRMINGHAM,  (OCTOBER 20, 1967). A VERY B R I E F  ATTEMPT I S  MADE TO 
D E S C R I B E  T H E  O R G A N I Z A T I O N  AND SOME OF THE METHODS U T I L I Z E D  BY THE C I T Y  OF B I R M I N G H A M  S A L V A G E  DEPAPTMENT TO CARRY OUT 
REFUSE D I S P O S A L  I N  AN E F F I C I E N T  AND N U I S A N C E  FREE MANNER. TO D I S P O S E  OF THE HUGE AMOUNT OF REFUSE PRODUCED I N  T H E  
C I T Y  EACH YEAR, PRESENTS A TASK O F  ENORMOUS MAGNITUDE AND IMPORTANCE, AN O P E R A T I O N  MADE MORE D I F F I C U L T  B Y  THE F A C T  THAT 
REFUSE IS A M A T E R I A L  W H I C H  I S  CONSTANTLY CHANGING I N  C O M P O S I T I O N  AND CHARACTER, AND WHICH I S  P O T E N T I A L L Y  CAPABLE O F  
G I V I N G  R I S E  T O  hUMEROUS L A T E N T  N U I S A N C E S  AND HAZARDS TO P U B L I C  HEALTH.  I T  MUST BE ACCEPTED, HOhEVER,  THAT NG 
S I N G L E  SYSTEM HAS BEEN EVOLVED WHICH I S  THE PANACEA T O  A L L  REFUSE D I S P O S A L  PROBLEMS, C O N D I T I O N S  P R E V A I L I N G  I N  A 
P A R T I C U L A R  L O C A L I T Y  MUST O B V I O U S L Y  HAVE C O N S I D E R A B L E  I N F L U E N C E  I N  D E T E R M I N I N G  THE P O L I C Y  AND METHODS T O  BE 
A DOP TED. THE SALVAGE DEPARTMENT I S  PROUD O F  I T S  ACHIEVEMENTS AND T H E  ADVANCES WHICH HAVE BEEN MADE OVER THE YEARS 
I N  A CONSTANT ENDEAVOR T O  I M P R O V E  THE STANDARD AND E F F I C I E N C Y  OF THE S E R V I C E S  FOR WHICH I T  IS R E S P O N S I B L E .  
I N C I N E R A T I O N  I S  L I K E L Y  T C  GROW I N  IMPORTANCE AS AN E F F E C T I V E  METHOD OF D E A L I N G  W I T H  THE EVER I N C R E A S I N G  VOLUME OF 
REFUSE PRODUCED B Y  THE P O P U L A T I O N  AND CHANGES I N  REFUSE C O M P O S I T I O N  AND THE D E C L I N E  I N  THE DEMAND FOR S A L V A G I N G  
OPERATIONS ARE L I K E L Y  TO R E S U L T  I N  R A D I C A L  CHANGES I N  THE TYPE OF I N C I N E R A T O R  D E S I G N  C O N S I D E R E D  S U I T A B L E  FOR THE 
FUTURE. ( A U T H I  

Q8=P1=pZQ95 F I L M  ON I N C I N E R A T I O N  SHOWS F O R E I G N  ACCOMPLISHMENTS 
ENVIRONMENTAL S C I E N C E  T E C H  2(31, P. 230 (MARCH 1968). A P R I V A T E L Y  PRODUCED COLOR M O V I E  H I G H L I G H T S  I N C I N E R A T O R  
DEVELOPMENT I N  SEVEPAL P A R T S  OF THE WORLD. A 13 MINUTE,  SUPER 8MM, COLOR F I L M  " S O L I D  WASTE WORLDWIDE - A BURNING 
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ISSUE,"  I S  A V A I L A B L E  TO C O N S U L T I N G  ENGINEERS M U Y I C I P A L I T T E S ,  AND GOVERNMENT AGENCIES.  AMONG T H E  PLANTS SHOWN I N  T H €  
F I L M  ARE THE C A S T L E  BROMWICH ( B I R M I N G H A M ,  ENGLAND)  T H E  P L A N T  AT DUESSELDORF WHICH PRODUCES STEAM, E L E C T R I C I T Y ,  
S A L E A B L E  R E S I D U A L  ASH, AND M A G N E T I C A L L Y  SEPARATED SCRAP, THE P L A N T  AT YAO C I T Y  (OSAKA, J A P A N ) ,  THE MANNHEIM, ESSEN, A N 0  
FRANKFORT PLANTS I N  GERMANY, AND T H E  I S S Y  L E S  M O U L I N E A U X  P L A N T  I N  P A R I S ,  FRANCE. ( U C )  

QB=Q3=Q21u M U N I C I P A L  I N C I N E R A T I O N  ( S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C C N T R 0 L )  HEAT-RECOVERY ECONOMICS ) 
BOUCE, M. D e  

NEW YORK S T A T E  H E A L T H  DEPARTMENT I N - S E R V I C E  T R A I N I N G  COURSE - REFUSE D I S P O S A L  B Y  S A N I T A R Y  L A N D F I L L  AND I K I N E R A T I O N ,  

COUNTRY, I N C I N E R A T I O N  VERSUS S A N I T A R Y  L A N D F I L L ,  D I S A D V A N T A G E S  OF I N C I N E R A T I O N  AND L A N D F I L L ,  H I G H  COSTS OF I N C I N E R A T I O N  
VERSUS L A N D F I L L ,  H E A T  U T I L I Z A T I O N ,  A I R  P O L L U T I O N  DEVICES,  ETC. 

QB=Q3=Q2121 MECHANICAL REFUSE D I S P O S A L  ( I N C I N E R A T I O N  SALVAGE BULKY-WASTE R E S I D U E  ) 

ALBANY, NEW YORK,(DECEMBER 1, 1 9 6 5 ) .  THE PAPER D I S C U S S E S  T H E  V A R I O U S  T Y P E S  OF I N C I N E R A T O R S  I N  USE THROUGHOUT THE 

ARCHER, G. A. 
6 7 T H  ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  C L E A N S I N G ,  SCARBOROUGH, ( J U N E  1-49 1 9 6 5 ) .  A GENERAL R E V I E W  OF THE 
METHODS O F  MECHANICAL C O L L E C T I O N  A N 0  D I S P O S A L .  E M P H A S I S  I S  G I V E N  TO M A K I N G  D E T A I L E D  S T U D I E S  ON D I S P O S A L  NEEDS AND ON 
PPOCURING THE TYPE PND S I Z E  CF EGUIPMENT BEST S U I T E D  TO A C E R T A I N  AREA. T O P I C S  DISCUSSED I N C L U D E  UNLOADING AND 
STORAGE, SCREENING, ASH REMOVAL, MAGNETIC SEPARATION,  SALVAGE CONVEYING,  TRANSFER L O A D I N G  STAT IONS,  HEAT RECOVERY, 
E M I S S I O N  CCNTRCL, Ah'D C O N S I D E R A T I O N S  FOR BULKY WASTES. 

QB=Q1=QU& U. S. C I T I E S  BURN GARBAGE TO GENERATE E L E C T R I C I T Y  ( HEAT-RECOVERY I N C I N E R A T I O N  1 
THE C H R I S T I A N  S C I E N C E  MONITOR, P. 1 2  (OCTOBER 2 7 ,  1 9 6 9 ) .  DR. A. R. KASSANDER, D I R E C T O R  OF THE U N I V E R S I T Y  OF 
A R I Z O N A ' S  I N S T I T U T E  OF ATMOSPHERIC P H Y S I C S  AND WATER RESOURCES RESEARCH CENTER, I N D I C A T E S  WE ARE L A C K I N G  THE S U I  T A B L E  

T H I N K S  W I T H  THE C A L O R I C - V A L U E  OF REFUSE AT 41500 BTU/LB,  AND R I S I N G ,  T H A T  T H I S  SHOULD B E  USED AS A MEANS FOR G E N E R A T I N G  
L A N D F I L L  S I T E S  NEEDED AND BURNING OF REFUSE A T  RUBBLE HEAPS W I L L  NO LONGER BE TOLERATED BECAUSE OF A I R  P C L L U T I O N .  H E  

ELECTRICITY OR DESALTING WATER. A FIGURE OF $0.73  PER THOUSAND GAL IS QUOTED F O R  CONVERSION COSTS. 

08 04 INDUSTRIAL 

Q & Q 4 - 0 0 Q Q &  D I R E C T  FLAME METHOD OF I N C I N E R A T I O N  FOR C O M B U S T I B L E  SOLVENTS ( D I S P O S A L  I N D U S T R Y  G A S - F I R E D  I 
A I R  E N G I N E  10(4) ,  P. 3 2 - 3 3  ( A P R I L  1 9 6 8 ) .  SUMMARY OF RESULTS CF O P E R A T I O N  OF F U L L  S C A L E  D I R E C T  FLAME I N C I N E R A T O R  

- U N I T  C O N S I S T S  OF OVEN EXHAUST S I M U L A T O R  AND I N C I N E P A T O R  PROPER. BY S P R A Y I N G  SOLVENTS OF D I F F E R E N T  TYPES AND 

I N  BOTH TEMPERATURE PND VOLUME AND CONTAMINANTS ARE INTPODUCED TO CONTROLLED CONCENTRATIONS. ( E 1  I 

D 8 - 0 4 - 0 Q Q 3 4  NAVY CONTEMPLATES STEAM GENERATING I N C I N E R A T O R  ( HEAT (PROCESS)  SURVEY WATER-WALL COST(OPERAT1NG) D E S I G N  ) 

P U B L I C  WORKS Ob(?) y P. 9 2 - 9 4  ( J U L Y  1 9 6 5  ) .  F E A S I B I L I T Y  STUDY O F  MERGING TWO F A C I L I T I E S  W I T H  O B J E C T I V E  OF U T I L I Z I N G  

I N C I N E R A T O R  FURNACES WERE S T U D I E D  FOR P E R T I N E N T  INFORMATION.  E V A L U A T I O N  OF PROPOSED I N C I N E R A T O R  D E S I G N E D  FOR WASTE 
H E A T  U T I L I Z A T I O N  ANG ARRANGEMENT OF GRATE AND B O I L E R  ARE FEATURED. ( E 1 1  

Qk!X=CQ.PAQ- I N C I N E R A T I O N  P L A N T  FOR O I L - C O N T A I N I N G  SLUDGES AND R E F L S E  WORKING ON P R I N C I P A L  OF R O T A R Y - K I L N  I N C  INERPTOR. 

I N S T A L L E D  I N  MIDLAND-ROSS GORP. LABORATORY A T  NEW BRUNSWICK, NEW JERSEY,  (3000 SCFM) TO S I M U L A T E  I N D U S T R I A L  A P P L I C A T I O N  

Q U A N T I T I E S  I N T O  A I R  STREAM, THEY CAN D U P L I C A T E  MOST EXHAUST C O N D I T I O N S  I N  I N C I N E R A T O R .  EXHAUST SIMULATOR I S  CONTROLLED 

DEVING,  L. F. 

HEAT R E L E A S E D  BY C O b B U S T I O N  OF REFUSE TO GENERATE STEAM FOR U.S. NAVAL BASE P I E R S  I N  NORFOLK, VA. THREE dATER COOLED 

( SLUDGE(SEWAGE1 ) 
KUCHTA, H e  D e  

VERASCHUNGSANLACE FUER O E L H A L T I G E  SCHLAEMME UND RECHENGUT NACH DEM DREHROHROFENPRINZIP,  BRENNSTOFF-WAERME-KRAFT 1 8 ( 5  1 ,  
P. 2 4 4 - 2 4 7  ( M A Y  1 9 6 6 ) .  I N C I N E R A T I O N  PLANT FOR O I L - C O N T A I N I N G  SLUDGES AND REFUSE WORKING ON P R I N C I P L E  OF ROTARY 

PREDOMINANTLY Oh O I L - C O N T A I N I N G  SLUDGES AND REFUSE.  DEVELOPMENT OF BOTH S E C T I O N S  OF TUBULAR ROTARY FURNACE 
I N C I N E R A T I O N  P L A N T S  FOR THRCUGHPUT O F  3 T P H  I S  DESCRIBED.  S P E C I A L  PROBLEMS ARE MENTIONED AND O P E R A T I O N A L  E X P E R I E N C E  TO 

TUBULAR FURNACE. P R A C T I C A L  COMBUSTION T E S T S  WERE MADE I N  M U N I C I P A L  SEWAGE TREATMENT PLANT O F  C I T Y  O F  COLOGNE, 

DATE DISCUSSED.  COMMENTS ARE MADE ON COST OF OPERATION.  ( I N  GERMAN) ( E 1 1  

QB=Q&=QQQ& CHRYSLEF ATTACKS P O L L U T I O N  PROBLEM ( I N C I N E R A T I O N  WASTE( L I Q U I D  1 
WATER AND WASTES ENGRG 3 ( 1 0 ) r  P. 44-46 (OCTOBER 1 9 6 6 ) .  L I Q U I D  WASTE I N C I N E R A T I O N  SYSTEM I N S T A L L E D  A T  CHRYSLER 
PLANT AT TWINSBURG, C H I O ,  T O  D I S P O S E  OF I N D U S T R I A L  EFFLUENT.  PRENCO SYSTEM, DESIGNED AS I N T E G R A L  U N I T ,  C C N S I S T S  OF 
V E R T I C A L  U P - F I  RED RETOPT W I T H  COMBUSTION AND A T O M I Z I N G  A I R  SYSTEM, HOLDING ANQ PUMPING SYSTEMS, 2 4 0 0 - F T  NETWORK OF 
P I P I N G  T H A T  EXTENDS THROUGHOUT PLANT,  AND E L E C T R I C A L - M E C H A N I C A L  CONTROL SYSTEM. OPERATION IS DESCRIBED.  ( E I )  

Q & - ~ $ . = ~  CEluTRAL COMBUSTION O F  SEWAGE SLUDGE W I T H  ESSEN-KAPNAP POWER P L A N T  AS EXAMPLE ( I N C I N E R A T O R  SLUDGE(SEWAGE1 

MOEGLING, E. + H E I T M U E L L E R ,  W. + DREWES, W. 
P R A X I S  DER Z E N T P A L E N  KLAERSCHLAMMVERBRENNUNG AM B E I S P I E L  ESSEN-KARNAP, BRENNSTOFF-WAERME-KRAFT 18( 5) P. 2 1 5 - 2 2 2  (MAY 
1 9 6 6  I POWER P L A N T  OF R H I N E / W E S T P H A L I A  E L E C T R I C I T Y  G E N E R A T I N G  S T A T I O N  (RWE), I N  A D D I T I O N  TO BURNING I N D U S T R I A L  
REFUSE AND WASTE PRCDUCTS, I N C I N E R A T E S  UP TO 2000 TPD OF SEWAGE SLUDGE FRCM EMSCHERFLUSS SEWAGE PLANT.  CONSTRUCTION OF 
I N S T A L L A T I O N  AND FLOW OF SEWAGE SLUDGE ARE I L L U S T R A T E D  AND E X P E R I E N C E  DISCUSSED.  I N  GERMAN. ( E 1 1  

Q&=Q.kQ..QlpS OUTDOOR I N C I N E R A T O R  ( TEPEE 1 
I N D U S T R I A L  EQUIPMENT NEWS 3 7 ( 1 )  P. 3 1  (JANUARY 1 9 6 9 1 -  T H E  A R T I C L E  D E S C R I B E S  THE D E S I G N  AND O P E R A T I O N  OF TWO S I Z E S  
O F  T E P E E  T Y P E  OUTDOOR I N C I N E R A T O R S  W I T H  A C A P A C I T Y  OF 2 1 / 2  TONS TO 11 TONS PEP. HOUR OF COMBUSTIONABLE REFUSE WITHOUT 
SMCKE OR FLY-ASH. 

2.8zQkM139 NEW METHOD FOR D I S P O S A L  OF T O X I C  C Y A N I D E  WASTES ( I N C I N E R A T I O N  
I N D U S T R I A L - W A S T E  1 REFUSF REMOVAL JOURNAL 4 ( 7 ) ,  P .  12, 16 (1961) .  A NEW METHOD FOR D I S P O S A L  CF T O X I C  COMPLEX 
C Y A N I D E  WASTES B Y  I h T P C D U C I N G  T H E  C Y A N I D E  AS A SLURRY M I X E D  W I T H  SOLUBLE O I L  I N T O  THE I N C I N E R A T O R .  COMBUSTION RATE WAS 
1 5 C  GPH. 

PS=%t=PQ112 I N C U S T R Y  TEAMS U P  T O  B U I L D  JOINT WASTE-DISPOSAL ( I N C I N E R A T O R  FURNACE WATER-WALL ROTARY-KI  L N  I 
THE A M E R I C A N  C I T Y  8 3 ( 1 ) ,  P. 1'31 (JANAURY 1 9 6 8 ) .  A NUMBER O F  I N D U S T R I E S  I N  HOUSTON, TEXAS HAVE FORMED A COMPANY 
C A L L E D  CONSOLIDATED O X I D A T I O N  PROCESS E N T E R P R I S E S  ( C O P E )  T O  BURN A L L  TYPES O F  I N D U S T R I A L  WASTES. A MULTIPLE-HEARTH,  A 
WATER-WALL, ANC A ROTARY K I L N  W I L L  B E  I N S T A L L E D .  A N  E L E C T R O S T A T I C  P R E C I P I T A T O R  W I L L  B E  USED FOR F L Y  ASH CONTROL. 

m=Q&=QQ324 B U R N I N G  R P D I O A C T I V E  WASTES I N  I N S T I T U T I O N A L  I N C I N E R A T O R S  
MACHIS,  A. + GEYER, J.  C. 

AM I N D  HYG ASSCC - QUARTERLY 1 3 ,  P. 1 9 9 - 2 0 5  ( 1 9 5 2 ) .  A S S I G N E D  TO JOHNS H O P K I N S  U N I V E R S I T Y ,  B A L T I M O R E ,  MARYLAND. A 
STUDY OF AN I Y C I N E R A T O R  I N  AN I N S T I T U T I O N  I N  WHICH R A D I O I S O T O P E S ,  SUCH AS PHOSPHORUS-32, ARE U T I L I Z E D  SHOWED T H A T  A 
MAJOR PART OF T H E  PbOSPHORUS-32 ADDED CAN BE EXPECTED TO R E M A I N  I N  THE ASHES T O  PRODUCE A C T I V I T Y  AS H I G H  AS 1 .5  X 10 .2  
YC/G, WHICH W I L L  C O h S T I T U T E  A DUST HAZARD I N  ASH REMOVHL I F  T H E  DUST CONCENTPATION REACHES 3 0  MG/CU-FT O F  A I R .  WHEN 
CHARGES C O N T A I N  MATEF I A L  CONTAMINATED W I T H  L E S S  THAN 2-MC OF PHOS PHORUS-32 R E L A T I V E L Y  L I T T L E  O F  THE R A D I O I S O T O P E  
APPEARS T O  REACI- T H E  F L U E .  ( C A )  



1 64 

QB=Q&QQ*S THREE I N D U S T R I A L  I N C I N E R A T I O N  PROBLEMS 

PROC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 208-218 (MAY 1-49 1 9 6 6 ) .  THE CASE H I S T O R I E S  ARE PRESENTED FOR 
C H A L L I S ,  J. A. 

THE D I S P O S A L  B Y  I N C I N E R A T I O N  OF THREE TYPES OF C H E M I C A L  WASTES, W H I C H  R E Q U I R E D  A U X I L I A R Y  FUEL FOR T H E I R  COMBUSTION. 
T H E  WASTES I N C L U D E  A CARBON/WATER SLURRY, A H I G H L Y  COLORED L I Q U I D  WASTE GENERATED D U R I N G  T N T  MANUFACTURE, AND A GAS 
C O N T A I N I N G  HYDROGEN S U L F I D E .  ( A U T H )  

Q-ft=QWQ GENEP.AL C V E R A L L  APPROACH TO I N D U S T R I A L  I N C I N E R A T I O N  

PROC OF THE 1 9 6 t  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 219-225 (MAY 1-4, 1 9 6 6 ) -  A D E T A I L E D  O U T L I N E  H A S  B E E N  PREPARED 
TO G U I D E  AND A D V I S E  I N D U S T R Y  I N  P L A N N I N G  A SAFE AND ECONOMICAL F A C I L I T Y  FOR WASTE D I S P O S A L .  AMONG T H E  FACTORS TO 

WOODRUFF, P. Ha + WENEt A. W e  

CONSIDER APE T Y P E S  AND Q U A N T I T I E S  O F  GASEOUS, L I Q U I D  AND S O L I D  WASTE, METHODS OF C O L L E C T I O N ,  TRANSPCRTATION,  STORAGE 
AND D I S P O S A L .  AS A METHOD OF D I S P O S A L ,  I N C I N E R A T I O N  I S  D I S C U S S E D  I N  D E T A I L .  ( A U T H )  

~ 

QB-04-00441. KOCAK PARK WASTE D I S P O S A L  F A C I L I T I E S  ( I N C I N E R A T I O N  SALVAGE ) 

PRDC O F  T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 202-207 (MAY 1-41 1 9 6 6 ) .  A L A R G E  I N D U S T R I A L  COMPANY W I T H  
V A R I E D  PRODUCTS HAS A W I D E  RANGE OF WASTES. THE PAPER D E S C R I B E S  F A C I L I T I E S  FOR BURNING SEPARATELY AND I N  C O M B I N A T I O N  

ALSO DISCUSSED.  ( A U T H )  

98-04-OC&ftft A U X I L I A R Y  GAS BURNERS FOR COMMERCIAL A N 0  I N D U S T R I A L  I N C I N E R A T O R S  

PROC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 235-240 (MAY 1-4,  1 9 6 6 ) .  T H E  USE OF GAS BURNERS T O  SUPPLY 
4 U X I L I A R Y  H E A T  TO CCMMERCIAL AND I N D U S T R I A L  I N C I N E R A T O R S  I S  H E L P F U L  I N  CONTROL O F  A I R  P O L L U T I O N  AND GENERAL 
PERFORMANCE. T h E  PAPER D I S C U S S E S  THE D E S I G N  AND A P P L I C A T I O N S  OF GAS BURNERS I N  T H I S  S E R V I C E .  BURNER P I L O T S  AND SAFETY 

MERLE 9 P. L e  

WASTE PAPER,  C H E M I C A L S ,  SOLVENTS, F I L T E R  CAKE, SLUDGES AND BULKY OBJECTS.  T H E  U S E  OF I N C I N E R A T I O N  I N  METAL SALVAGE I S  

H A E D I K E ,  E. W. + ZAVODNY, S. + MOWBRAY, K. D. 

CONTROLS ARE DESCRIBED.  ( A U T H I  

Q 8 - 0 4 - Q Q 3 3 4  NEW DEVELOPMENTS I N  I N D U S T R I A L  I N C I N E R A T I O N  

PROC O F  THE 1966 N A T I O N A L  I h C I N E P A T O R  CONF, ASME, P. 226-230 (MAY 1-41 1 9 6 6 ) .  THE PAPER I S  A R E V I E W  OF IMPROVED 
MONROE, E. S.9 JR.  

C A L C U L A T I N G  AND D E S I G N  TECHNIQUES,  PERFORMANCE R A T I N G  OF I N C I N E R A T O R S ,  AND A D E S C R I P T I O N  OF T H E  NEW OPEN-PIT 
INCINERATOR'.  CF P A R T I C U L A R  I N T E R E S T  I S  A CURVE OF NITROGEN O X I D E  FORMATION W I T H  VARYING EXCESS A I R  AND TEMPERATURE 
DEVELOPED FROM THERMODYNAMIC E Q U I L I B R I U M  D A T A  T H A T  HAS BEEN V E R I F I E D  BY F I E L D  TESTS.  I A U T H l  

Q3-04-00481 I N C I N E R A T I O N  O F  AQUEOUS WASTES ( E V A P O R A T I O N  1 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  C O N F t  4SMEv P. 204-210 (MAY 5-59 1 9 6 8 ) .  THREE B A S I C  METHODS O F  T R E A T I N G  AQUEOUS 

C R I T I C A L  CONCEPT REQUIREMENT I N  I N C I N E R A T I N G  SUCH WASTES. C A L C U L A T E D  DATA ARE PRESENTED FOR S I G N I F I C A N T  V A R I A B L E S  T H A T  
GOVERN TEMPERATURE AND H E A T  I N P U T .  THESE CAN BE USED TO P R E D I C T  PERFORMANCE. ( E 1 1  

MONROE, E. S.9 JR. 

WASTE BY I N C I N E R A T I O N  ARE COVERED. EXAMPLES OF EACH TYPE ARE G I V E N .  R E V I E W  OF FLAMMABLE ZONES I S  G I V E N .  THESE ARE 

Q8-04m-2 I N C I N E R A T I O N  O F  EPOXY GLASS L A M I N A T E S  T O  RECOVER P R E C I O U S  M E T A L S  

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 171-175 (MAY 5-81 1 9 6 8 ) .  I N C I N E R A T O R  USED FOR COMBUSTION OF 

MANUFACTURER ACCEPTED CHALLENGE OF -DESIGNING I_NC_INERATOR CAPABLE OF COMBUSTING EPOXY M A T E R I A L  UNDER C E R T A I N  _TEMPERATU 

MCLOUTH, B. F. + PAULUS, He J. + ROBERTS, A. J. 

C E Q T A I N  EPOXY R E S I N S  TO RECOVER PRECIOUS METALS HAD BEEN C A U S I N G  C O M P L A I N T S  DUE TO E X C E S S I V E  SMOKE AND ODORS. L O C A L  

L I M I T A T I O N S  AND E L I M I N A T I N G  SMOKE AND OD09S BY C O M P L E T I N G  COMBUSTION OF BURNABLE GASES I N  AFTERBURNER. D E T A I L E D  
D I S C U S S I O N  OF DEVELOPMENT, D E S I G N  C R I T E R I A ,  AND CONSTRUCTION T E S T I N G  OF PROTOTYPE I N C I N E R A T O R  AT P L A N T  S I T E  I S  
INCLUDED.  PERFCRMANCE DATA ON O L D  I N C I N E R A T O R  AND NEWLY I N S T A L L E D  U N I T  I S  G I V E N .  ( € 1 )  

Q&=Q.+=QQ421 BURNING I N D U S T R I A L  WASTES ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  FURNACE(TYP ES)  HEAT-RECOVERY I 
HESCHELES, C. A. 

I N C I N E R A T I O N  OF S O L I D  WASTES, PPCC OF T H E  MECAR SYMPOSIUM, NEW-YORK, NEW-YORK, P. 60 (MARCH 2 1 ,  1 9 6 7 ) .  T Y P E S  OF 
FURNACES THAT CAN BE U S E D  FOR B U R N I N G  I N D U S T R I A L  WASTES ARE O U T L I N E D  AND DESCRIBED.  ANALYSES NECESSARY BEFORE 
S E L E C T I N G  AND D E S I G N I N G  AN I N C I N E R A T O R  ARE O U T L I N E D .  H E A T I N G  VALUES AND P Q O P E R T I E S  OF VARIOUS I N D U S T R I A L  WASTES ARE 
TABULATED.  H E A T  RECOVERY I S  DISCUSSED.  

Q8-04-0Q461 OPEN-TOP I N C I N E R A T O R  ( EM'ISSION(CONTR0L I 1 
COMPQESSED A I R  MAG 7 2 ( 1 )  P. 13 (JANUARY 1957). IMPROVED COMBUSTION METHOD C O N T R I B U T E S  TO REDUCED A I R  P O L L U T I O N .  
P R I N C I P A L  FEATURE O F  OPEN TOP D E S I G N  I S  THAT A L L  A I R  FOR BURNING I S  A D M I T T E D  THROUGH CLOSELY SPACED, HIGH-  V E L O C I T Y  
N O Z Z L E S  ALONG TOP OF I N C I N E R A T O R .  NOVEL D E S I G N  OF I N C I N E R A T O R  WAS USED B Y  DUPONT TO BURN WASTE NITROCELLULOSE.  ( E I )  

RE 

Q&-O4-QQI% COMBUSTION O F  SLUDGE W I T H  O I L  G A S I F I C A T I O N  BURNERS ( HEAT-RECOVERY 1 
WULF, H. 

D I E  VESBRENNUNG VON SCHLAEMMEN M I T  OELVERGASUNGSBRENNERN. BRENNSTOFF-WAERME-KRAFT 16( 8 )  P .  397-399 ( A U G U S T  1 9 6 4 )  
WATERY AND POISONOUS SEDIMENTS,  S O L U T I O N S  C O N T A I N I N G  PHENOLS, WASTE O I L S  AND L I K E  CAN B E  DESTROYED BY O I L  G A S I F I C A T I O N  

d I T H  F L U E  G4S T H A T  CORRODES A F T E R - H E A T I N G  SURFACES, FURNACES WITHOUT HEAT U T I L I Z A T I O N  SHOULD B E  CONSIDERED. Q U A N T I T I E S  
OF SLUDGE CAN ALSO BE BURNED I N  NORMAL STEAM GENERATORS OR AS A D D I T I O N A L  CHARGE I N  LARGE REFUSE-BURNING PLANTS.  ( E I )  

BURNER WITH SPECIAL INJECTOR EVEN IF MOISTURE CONTENT IS HIGH OR FLUCTUATING. FOR SMALL RATES OF FLOW A A D ' F O R  SLUDGE 

Q8-04-nQ142 COMBUSTION OF SLUDGE FROM G A L V A N I Z I N G  P L A N T S  W I T H  COMBUSTION CONE ( I N C I N E R A T I O N  S L U D G E ( G A L V A N I Z 1 N G )  ) 
PEPPERL, H e  

VERBRENNUNG VON G A L V A N I S I E R S C H L A E M M E N  M I T  DEM BRENNKEGEL BRENNSTOFF-WAERME-KRAFT 16(  8) 9 P. 399-491 (AUGUST 1 9 6 4 )  
PROBLEM OF COMBUSTICN GF SLUDGE FROM COMMERCIAL E F F L U E N T S  I S  PRESENTED. PLANT FOR B U R N I N G  P R E D R A I N E D  SLUDGE ( 4  TO 5 
T P D )  FROM G A L V A N I Z I N G  P L A N T  O F  AUTOMOBILE FACTORY I S  DESCRIBED.  M A T E R I A L  I S  BURNED ON COMBUSTION CONE TOGETHER W I T H  
S O L I D  WASTE M A T E R I A L S .  ( € 1 )  

QB-04-QQ163 COMBUSTION I N S T A L L A T I O N  FOR L I Q U I D  AND GASEOUS WASTE PRODUCTS I N  M E D I U M  S I Z E  C H E M I C A L  P L A N T  ( 
I N C I N E  RAT I O N  WASTE ( GAS EOUS 1 WASTE( L I Q U I D  1 
HAMMANN, W e  G. 

VERBRENNUNGSANLAGE FUER F L U E S S I G E  UND GASFOERMIGE A B F A L L S T O F F E  I N  E I N E M  M I T T L E R E N  C H E M I E B E T R I E B ,  
BRENNSTOFF-WAERME-KRAFT 1 9 ( 1 0 )  P. 481-483 (OCTOBER 1 9 6 7 )  COMBUSTION I N S T A L L A T I O N  FOR WASTE SOLVENTS AND GASES 
WAS I N S T A L L E D  I N  MEDIUM S I Z E  P L A N T  FOR ORGANIC C H E M I C A L  PRODUCTS. D E S C R I P T I O N  OF I N S T A L L A T I O N  AND O F  E X P E R I E N C E  Y I E L D  
IMPORTANT H I N T S  ON B U I L D I N G  AND OPERATING OF SUCH I N S T A L L A T I O N S .  ( I N  GERMAN) ( E 1 1  

QB=Q&=EI& COMBUSTION OF HYDROCARBON-CONTAINING R E F I N E R Y  SLUDGE ( S L U D G E l R E F I N E R Y )  I N C I N E R A T I O N  1 

BRENNSTOFF-WAERME-KRAFT 1 8 ( 5 )  P. 227-?30 (MAY 1 9 6 6 ) .  D E S C R I P T I O N  OF ROTARY ZONE FURNACE FOR CCMBUSTION OF 
GIESE,  bi. + SCHWARZ, P. 

R E F I N E R Y  SLUDGES. FACTORS WHICH ARE D E C I S I V E  FOR OPTIMUM O P E R A T I O N  ARE TEMPERATURE OF ROTARY BED, TEMPERATURE A T  TOP 
OF FUQNACE, WATER AND O I L  CONTENT OF SLUDGE, AND AMOUNTS OF SAND AND A I R  REQUIRED. OPTIMUM C H O I C E  OF T H E S E  FACTORS 
GAVE MAXIMUM SLUDGE THPCUGHPUT OF 700 KG/HR. E X P E P I E N C E  I S  D I S C U S S E D  W I T H  P A R T I C U L A R  REFERENCE TO METHOD OF O P E R A T I O N ,  
M A T E R I A L  O F  CONSTRUCTION A N 0  CORROSION. ( I N  GERMAN) ( E 1 1  
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Q&=Pft=QQZ6& I N S T A L L A T I O N  FOR BURNING WASTE FROM PRODUCTION OF F O I L  M A T E R I A L S  ( I N C I N E R A T I O N  1 
MANNHPRDT, H 

VERBRENNUNGSANLAGE FUER FABRIKATIONSRUECKSTAENDE AUS DER F O L I E N H E R S T E L L U N G ,  BRENNSTOFF-WAERME-KRAFT 18(3), P. 130-133 
(MARCH 1966). C H O I C E  OF COMBUSTION PROCESS AND D E S I G N  D E T A I L S  OF I N C I N E R A T I O N  PLANT,  S T A R T I N G  FROM C H A R A C T E R I S T I C S  
OF WbSTE TO BE I N C I N E R A T E D  AND OF STEAM AND WATER CONNECTIONS BETWEEN I N C I N E R A T I O N  PLANT AND FACTORY POWER PLANT.  
RESULT CONFIRMS THAT C O N S I D E R A T I O N S  U N D E P L Y I N G  D E S I G N  ARE B A S I C A L L Y  SOUND AND G I V E S  IMPORTANT I N C I C A T I O N S  FOR 
CONSTRUCTION AND O P E R A T I G N  OF SUCH PLANTS.  ( I N  GERMAN) ( E I )  

Q&=Q&=QQ22& I N C I N E R A T I O N  OF O I L - C O N T A I N I N G  SLUDGES I N  ROTARY DRUM FURNACE ( I N C I N E R A T I O N  S L U D G E ( O 1 L  1 

VERASCHUNG O E L H A L T I G E R  SCHLAEMME I N  DREHTROMMELOFEN, BRENNSTOFF-WAERME-KRAFT 18( 51, P 247-248 (MAY 1966). WASTE 
ROGGE, W. 

PRODUCTS FROM FEGERAL R A I L W A Y S  WORKS AT KASSEL ARE I N C I N E R A T E D  I N  ROTARY DRUM, S I M P L E  I N S T A L L A T I O N  HAS THROUGHPUT OF 
100 KG/HR OF O I L - C O N T A I N I N G  SLUDGE TOGETHER W I T H  F L U E  R E S I D U E  AND SAND. A D D I T I O N A L  H E A T  SUPPLY FOR I G N I T I O N ,  TO 
S U S T A I N  COMBUSTION AND FOR AFTER-BURNING, I S  ONLY O C C A S I O N A L L Y  NECESSARY. COSTS OF O P E R A T I O N  AND LABOR ARE, THEREFORE, 
LOW. ( E 1 1  

88=!2.+,=QQIPQ DEVELOPMENT OF COMBUSTION CONE FOR B U R N I N G  REFUSE I N T O  ASH I I N C I N E R A T O R  ) 
SCHOPPE, F. 

D I E  ENTWICKLUNG DES BRENNKEGELS ZUR ABFALLVERASCHUNG. BRENNSTOFF-WAERME-KRAFT 19 (101 P. 469-476 (OCTOBER 1967). 
PROBLEM OF PRODUCING A U T O M A T I C A L L Y  O P E R A T I N G  U N I V E R S A L L Y  A P P L I C A B L E  AND CHEAP I N S T A L L A T I O N  FOR BURNING REFUSE I N T O  ASH 
FOR SMALL AND MEDIUM I N D U S T R I A L  C R G A N I Z A T I O N S  AND CCMMUNAL U S E  L E C  T O  D E S I G N  O F  COMBUSTION CONE. D E S C R I P T I O N  I S  G I V E N  

I N S T A L L A T I C N S  FOR V A R I O U S  OUTPUT RANGES AND TYPES O F  REFUSE. ( I N  GERMAN) ( E 1 1  
O F  DESIGN,  P R I N C I P L E  OF OPERATION,  CONTROL AND OPERATION.  I N F O R M A T I O N  I S  PRESENTED ON P R A C T I C A L  RESULTS O B T A I N E D  FROM 

m=@t=QQ9Ql I N C I N E R A T O C  BURNS L I Q U I D  WASTE S A F E L Y  ( I N C I N E R A T I O N  ) 

P L A N T  ENGRG 18(2) P. 116-117 (DECEMBER 1964). MORE E F F I C I E N T  WASTE TREATMENT F A C I L I T Y  THAN C H E M I C A L  
NOVCTNY, J. J. 

N E U T R A L I Z A T I O N  OF COMPLEX C Y A N I D E  P L A T I N G  SOLUTIONS,  F E R R I C  CHLORIDE,  C A L C I U M  CARBONATE SLURRY AND SOLVENTS I S  
01 L - F I R E D  INCINERATOR.  U N I T  I S  COMPLETE W I T H  S A F E T Y  CONTROLS, STARTERS, PUSHBUTTONS, DISCONNECTS,  I G N I T I O N  AND CONTROL 
TRANSFORMERS, AND TEMPERATURE CCNTROLS FOR AUTOMATIC OPERATION.  WASTES ARE COMPLETELY DESTROYED. ( E 1  1 

Q&=Q4-09925 VOLUND I N C I N E R A T O R  I N S T A L L E D  BY FORDS 
P U B L I C  C L E A N S I N G  52(101 P. 446 (OCTOBER 1962). D E S C R I B E S  T H E  NEW VOLUND I N C I N E R A T O R  I N S T A L L E D  A T  A FACTORY I N  

C O N T A I N S  - A P L A T E  CONVEYOR MADE O F  CONTINUOUS O V E R L A P P I N G  M I L O  S T E E L  P L A T E S  AND DRAG BARS RUNNING THE WIDTH OF T H E  
DAGENHAM, ENGLAND. THE PLANT,  WHICH I S  DESIGNED TO CONSUME FOUR TONS OF REFUSE COMPOSED O F  M A I N L Y  C E L L U L O S I C  M A T E R I A L ,  

P L A T E S ,  A TROUGHED, FUBBER P I C K I N G  B E L T  W I T H  A S U I T A B L E  SPEED V A R I A T I O N  GEAR. AN E L E V A T I N G  CONVEYOR, AN A D J U S T A B L E  
SCRAPER BELOW T H E  HEAD DRUM FOR B E L T  C L E A N I N G ,  AN I G N I T I O N  GRATE C O N S I S T I N G  OF A F I X E D  PERFORATED P L A T E  R E C E I V I N G  A I R  
FROM THE FCRCED DRAUGHT FAN, T H E  M A I N  BURNING GRATE CONSTRUCTED O F  I N T E S M E S H I N G  H E A T - R E S I S T I N G  F I R E  BARS, ALTERNATE 
ONES O F  W H I C H  ARE ARRANGED TO ROCK, DAMPERS TO CONTROL THE SUPPLY OF COMBUSTION A I R  TO T H E  IGNSITION AND BURNING GRATES, 
HOPPERS BENEATC T H E  GRATES T O  R E C E I V E  F I N E  P A R T I C L E S  P A S S I N G  THROUGH, A C A S I N G  FORMED Of M I L D  S T E E L  W I T H  I N S U L A T I N G  
F I R E B R I C K S ,  AN ELECTROMAGNETIC EXTRACTOR FOR METAL RECOVERY, AND A FORCED DRAUGHT FAN FOR COMBUSTION CONTROL. ( P H S )  

Q B = Q . + , = U a  NAVY TO I N C I N E R A T E  R U B B I S H  FOR POWER ( POWER- RECOVERY 
S O L I D  WASTES MANAGEMENT/RRJ ln(4)t P. 19 ( A P R I L  1967). T H E  NAVY W I L L  B U I L D  AT NORFOLK, V I R G I N I A ,  THE F I R S T  STEAM 
GENERATING,  WATER-WPLLED I N C I N E R A T O R  TO BE B U I L T  I N  T H I S  HEMISPHERE.  T H E  COST N I L L  B E  2.2 M I L L I O N  DOLLARS. THE 
I N C I N E R A T O R  W I L L  HAVE A C A P A C I T Y  O F  1 8 0  TONS M U N I C I P A L  REFUSE. THE HOPE I S  TO SAVE $47,000 ANNUALLY I N  TERMS OF STEAM. 
A R E C I P R O C A T I N G  GRATE STOKER WILL BE I N S T A L L E D .  ABOUT 50,000 L B  OF STEAM W I L L  B E  PRODUCED PER HOUR A T  275 P S I G .  I N  A 
YEAR'S T I M E ,  T H E  AMOUNT O F  STEAM PRODUCE0 AT T H I S  R A T E  WOULD BE EQUAL TO THAT GENERATED THROUGH T H E  BURNING O F  
5,000,000 GALLCNS OF F U E L  O I L .  T H E  FLUE GAS W I L L  BE COOLED TO 600 DEGREES F BEFORE B E I N G  PASSED I N T O  A CYCLONE DUST 
COLLECTOR FOR REMOVAL OF F L Y  ASH. AN E L E C T R O S T A T I C  P R E C I P I T A T O R  ALSO WILL B E  USED. P E R T I N E N T  FACTS ARE- ( 1 )  THE H E A T  
V A L U E  OF REFUSE I S  5000 BTU PER L B .  ( 2 )  THE HEAT VALUE OF 2-1/4 L B  OF REFUSE EQUALS T H A T  OF ONE POUND OF COAL. (3) 
THE COST OF CONSTRUCTING I N C I N E R A T O R S  FOR POWER PRODUCTION HAS INCREASED FPOM $10,000 TO ABOUT $13,000 PER TON C A P A C I T Y  
I N  T H E  U.S. (41 FROM 8 5  TO 1CU L B  O F  REFUSE CAN BE HANDLED PER S Q  F T  OF GRATE SURFACE PER HOUR. (5) F O R T Y - F I V E  
PERCENT OF THE LATENT HEAT OF REFUSE I S  NEEDED TO SUPPORT BURNING PROCESS, 10 PERCENT L O S T  THROUGH EQUIPMENT, AND 45 
PERCENT OUT OF THE STACK. ( 6 )  T H E  BURNING O F  ONE POUND OF REFUSE CAN PRODUCE 1.8 L B  OF STEAM. AMONG T H E  I N S T A L L A T I O N S  
ARE- ( 1 )  ATLANTA S E L L S  S T E 4 M  GENERATED AS P A R T  OF I N C I N E R A T I O N  AT $140,000 PER YEAR. PROCEEDS FROM T H E  S A L E  P A I D  FOR 
THE I N C I N E R A T C R  I N  12 YEARS. ( 2 1  I N  THREE Y E A R S '  T I M E ,  150,000 L B  OF STEAM PER HOUR WERE PRODUCED BY T H E  PLANT AT 
OCEAYSIDE,  LONG I S L A N D ,  NEW YORK. HEAT GENERATED BY T H E  P L A N T  IS USED I N  T H E  D I S T I L L A T I O N  OF THE SEA WATER TO PRODUCE 
T H E  WATER I T  USES I N  I T S  OPERATION.  ( 3 )  I N  THE I S S Y - L E S - M O U L I N E A U X  ( P A R I S )  PLANT,  450,0@0 TONS OF REFUSE ARE BURNED I N  
THE PRODUCTION OF 50 M I L L I O N  KW-HR E L E C T R I C I T Y .  S I M I L A R  P L A N T S  ARE LOCATED I N  DUESSELDORF, MUNICH,  FRANKFURT, AND 
HAMBURG I N  GERMANY. ( U C )  

QB=&-pLzfi USE I N D U S T R I A L  WASTE FOR FACTORY POWER ( HEAT-RECOVERY G R I N D I N G  I N C I N E R A T I O N  1 
REFUSE REMOVAL JOURNAL 6(10), P. 26 (OCTOBER 19631. D I S C U S S E S  T H E  I D E A  OF I N C I N E R A T I N G  I N D U S T R I A L  WASTE FOR 
PR@DUCIhJG FACTORY POWER. LARGF I N D U S T R I A L  P L A N T S  THAT MUST D I S P O S E  OF T H E I R  OWN REFUSE F I N D  I N C I N E R A T I O N  ADVANTAGEOUS, 
S I N C E  STEAM AND H O T  LYATER CAN BE O B T A I N E D  WITHOUT T H E  E X P E N D I T U R E  OF OTHER F U E L S .  BEFORE REFUSE I S  I N C I N E R A T E D ,  
HOWEVER, I T  SHClULD BE STORED FOR SORTING AND P U L V E R I Z I N G .  G I V E S  THREE REASONS WHY T H I S  P R A C T I C E  I S  NECESSARY. 
I N C L U D E D  ALSO I N  T H E  A R T I C L E  I S  A SCHEMATIC ARRANGEMENT OF A COMPLETE P L A N T  FOR THE I N C I N E R A T I O N  OF I N D U S T R I A L  REFUSE. 

QB-04-0lB21 SOLID-WPSTE D I  SPOSAL I N  C H E M I C A L  PLANTS ( SURVEY I N C I N E R A T  I O N  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  1 

POWEP 111, P. 65 (MARCh 1967). A SURVEY OF T H E  U S E  OF I N C I N E R A T O R S  BY C H E M I C A L  P L A N T S  (46 R E P L I E S  FROM 195 
BELDER, R. J. 

Q U E S T I O N N A I R E S )  I N C I C A T E D  T H A T  ALTHOUGH VERY FEW COMPANIES USE I N C I N E R A T O R S ,  25 PERCENT ARE S E E K I N G  A S O L U T I O N  TO T H E I R  
S 2 L I D  WASTE D I S P O S A L  PROBLEMS. ( P H E A I  

08 05 HOUSEHOLD 

~ - 9 5 - ~ Q ~ l  NEW SMOKELESS ODORLESS I N C I N E R A T O R S  PROVIDE ANSWER TO P O L L U T I O N  PROBLEM ( A P P L I A N C E  G A S - F I R E D  PROTOTYPE 
COST HOUSEHOLD I 

AM 6 4 5  J 7.85141, P. 14-17 ( A P R I L  19581, AND GAS AGE 121(4), P. 16-17, 56 (FEBRUARY 21, 1958). CUTAWAY DRAWINGS 
SHOW I N T E R N A L  FEATURFS OF HOUSEHOLD GAS I N C I N E R A T O R S  C L A I M E D  TO B E  S O L U T I O N  TO A I R  P O L L U T I O N  PRCBLEM. T H I R T Y - S I X  INCHES 
H I G H  B Y  TWENTY-Tho I N C H E S  WIDE U N I T S  DOUBLE BURN WASTE GASES AND SMOKE AFTER M I X T U R E  W I T H  A I R ,  FOLLOWING F I R S T  STAGE CF 
COMBUSTION. E V E F Y T H I N G  EXCEPT CANS, BOTTLES,  ETC. CAN BE BURNED. ( E 1 1  

QB=Q5=M5ZP A R E S I D E N T I A L  I N C I N E R A T I O N  PROGRAM ( C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  

T H E  AMERICAN C I T Y  76(7l, P. 98 ( J U L Y  19611. D E S C R I B E S  THE PROGRAM INAUGURATED I N  SASKATOON! SASKATCCEWAN, FOR T H E  
I V S T A L L A T I O N  OF R E S I D E N T I A L  I N C I N E R A T O Q S  T O  REDUCE GARBAGE C O L L E C T I O N  AND D I S P O S A L  COSTS. ( U t )  

M C A S K I L L ,  J. D. 
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,08 06 AIR POLLUTION AND EMISSION CONTROL 

QkQkQQW USE O F  ADHESIVE-COATED PAPER FOR E S T I M A T I N G  I N C I N E R A T O R  P A R T I C U L A T E  E M I S S I O N S  ( A N A L Y S I S  LAW ) 

J A I R  P O L L U T I O N  CONTROL ASSOC 1 2 ( 8 ) ,  P. 376-378 (AUGUST 1 9 6 2 ) .  METHOD, U S I N G  ADHES IVE-COATED P A P E R  WRAPPED AROUND 
8 02 GLASS JAR, DEVELOPED I N  S E R I E S  OF STACK T E S T S  ON D I F F E R E N T  T Y P E S  OF I N C I N E R A T O R S  T O  I N V E S T I G A T E  E F F E C T I V E N E S S  O F  
U S I N G  "NUMBER OF P A P T I C L E S / C I N "  CAUGHT ON W H I T E  A C H E S I V E  PAPER AS B A S I S  FOR E S T A B L I S H I N G  L I M I T S  FOR I N C I N E R A T O R  
P A R T I C U L A T E  E M I S S I O N S .  METHOD H A S  M E R I T  A S  E F F E C T I V E  TOOL FOR R E G U L A T I N G  F L Y  ASH E M I S S I O N S .  ( E 1 1  

GRUBER, C. W e  + SCHUMANN, C. E. 

P a - 0 6 - 0 0 0 Q 3  I N E X P E N S I V E  METHOD SOLVES F L Y  ASH PROBLEMS ( SCRUBBER( WATER) 

P U B L I C  WORKS 9 3 ( 8 1 r  P. 105-106 (AUGUST 19621. F L Y  ASH CONTROL FROM REFUSE I N C I N E R A T O R  STACKS A C H I E V E D  I N  
DAHLMEYER, F .  

HOLLYWOOD, F L O R I D A ,  BY F O R C I N G  GASES THROUGH WATER PATH - CHECK TESTS OF E F F I C I E N C Y .  ( E 1 1  

Qf lzQkQQQQ1 ECONOMICS O F  H E A T  RECOVERY I N  D I R E C T - F L A M E  FUME I N C I N E R A T I O N  ( E M I S S I O N ( C @ N T R D L  1 1 

A I R  E N G I N E  9 ( 3 ) ,  P. 29-32 (MARCH 1 9 6 7 1 .  D I R E C T - F L A M E  FUME I N C I N E R A T I O N  AS E F F E C T I V E  AND ECONOMICAL A I R  P O L L U T I O N  

RECOVERY EQUIPMENT ARE T O P I C S  ALSO COVESEO. D I R E C T  F L A M E  I N C I N E R A T I O N  IS AIF.  P O L L U T I O N  CONTROL PROCESS I N  WHICH 

O B J E C T I O N A B L E  VAPORS ARE DESTROYED B Y  EXPOSURE UNDER PROPER C O N D I T I O N S  TO TEMPERATURES OF 1000 TO 1400 F I N  PRESENCE OF 
FLAME. F E A T U R E S  OF U T I L I Z E D  I N C I N E R A T O R  ARE D E S C R I B E D  AND SHOWN. ( E 1 1  

BENFORADO, D e  M. + PAULETTA,  C. E. + HAZZARD, N. D e  

CONTROL PROCESS IS DISCUSSED.  I T S  ADVANTAGES OVER THERMAL I N C I N E R A T I O N  WITHOUT FLAME, I T S  USE I N  CONJUNCTION W I T H  H E A T  

O B J E C T I O N A B L E  ORGANIC VAPORS OR ORGANIC P A R T I C U L A T E S  ARE CONVERTED T O  HARMLESS CARBON D I O X I D E  A N 0  WATER VAPOR. 

Q B - 0 6 - 0 0 0 Q q  SLUDGE I N C I N E R A T O R  F L Y  ASH CONTROLLED B Y  C Y C L O N I C  SCRUBBER ( SLUDGE(SEWAGE)  E M I S S  I O N ( C O N T R 0 L  ) 

P U B L I C  WORKS 9 4 ( 2 ) ,  P. 113-114 (FEBRUARY 1 9 6 3 ) .  USE OF C Y C L O N I C  J E T  SCRUBBER W I T H  PRECOOLER AS MEANS OF H A N D L I N G  
CALACETO, R. e.  

EXHAUST GASES FPOM I N C I N E R A T O R S .  PERFORMANCE T E S T S  DEMONSTRATED F L Y  ASH C O L L E C T I O N  E F F I C I E N C Y  OF 9 5  - 9  PERCENT. M A T E R I A L  
I N C I N E R A T E D  IS SEWAGE SLUDGE FROM T H E  C I T Y  OF D E T R O I T  M U N I C I P A L  SEWAGE TREATMENT PLANT.  ( E 1 1  

~&-06-000l2 NEW WAY TO SCRUB I N C I N E R A T O R  GASES ( APARTMENT SCRUBBER(WATER1 C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  1 

A I R  ENGRG 2 ( 5 ) ,  P.  40-42 (MAY 1 9 6 0 ) .  NEW GAS SCRUBBER H E L P S  CCMMERCIAL AND I N D U S T R I A L  I N C I N E R A T O R S  MEET C L E A N  A I R  
S M I T H ,  S. 

Q U A L I T Y  STANDARDS R E Q U I R E D  BY CURRENT L E G I S L A T I O N .  D E S I G N  AND CONSTRUCTION D E T A I L S ,  AND D E S C R I P T I O N  OF O P E R A T I O N  AND 
PERFORMANCE. ( E 1  

2@-06-@OQ2& WASTE GASES CAN BE CLEANED A T  LOW COST ( I N C I N E R A T I O N ( C A T A L Y T 1 C )  D E S I G N  E M I S S  I O N ( C O N T R 0 L )  

POWER 1 0 7 ( 4 ) ,  P. 74-77 ( A P R I L  1 9 6 3 ) .  METHOD O F  C A T A L Y T I C  I N C I N E R A T I O N  I N  W H I C H  LOW-TEMPERATURE O X I D A T I O N  OF 
C O M B U S T I B L E  GASES OG VAPORS IS O B T A I N E D  WITHOUT ANY V I S I B L E  FLAME,  I N  PRESENCE OF C A T A L Y S T  U S I N G  H E A T  EXCHANGERS TO 
RECOVER I N C I N E R A T O R ' S  EXHAUST HEAT. RECOVERED HEAT WORKS I N  PLANT PROCESS OR R A I S E S  CYCLE E F F I C I E N C Y  A N 0  I T S  E X I T  
TEMPERATURE CONTROLS AUTOMATIC O P E R A T I O N  OF SYSTEM. ( E 1  1 

Pfl-06-QQQ29 NEW B I L L  PROPOSED TO STOP I L L E G A L  USE OF I N C I N E R A T O R  ( LAW E M I S S I O N ( C O N T R 0 L )  ) 
S O L I D  WASTES MANAGEMENT/RRJ 11( 2 )  P. 11 (FEBRUARY 1 9 6 8 ) .  I N  THE F A C E  OF AN A N T I - P O L L U T I O N  LAW T H A T  
APARTMENT-HOUSE OWNERS H A V E  BEEN DISREGARDING,  THE COMMITTEE ON B U I L D I N G S  OF THE NEW YORK C I T Y  C C U N C I L  .HAS APPROVED A 
S I M I L A R  B I L L  T H A T  WOULD ALSO R E Q U I R E  MOST LANDLORDS TO UPGRADE T H E I R  I N C I N E R A T O R S  OR COMPACT T H E I R  REFUSE.  THE NEW 
MEASURE, HOWEVER, HAS E L I M I N A T E D  THE O P T I O N  OF C L O S I N G  I N C I N E R A T O R S  WHICH WOULD HAVE COMPELLED T H E  C I T Y  TO COLLECT THE 
R E S U L T 1  NG RUBBISH.  UNDER T H E  NEW B I L L ,  OWNERS OF APARTMENT B U I L D I N G S  SEVEN S T O R I E S  OR H I G H E R  WOULD BE REQUIRED TO 
COMPLETE A N T I - P O L L U T I O N  MEASURES BY SEPTEMBER 20, 1 9 6 8 .  THE OWNERS WOULD ALSO B E  REQUIRED TO F I L E  T H E I R  P L A N S  FOR 
I N C I N E R A T O R  IMPROVEMENTS OR O N - S I T E  COMPACTION U N I T S  W I T H  THE DEPARTMENT OF A I R  P O L L U T I O N  CONTROL BY FEBRUARY 20, 

PRASS, H. J. 

1 9 6 8 .  THE NEW B I L L  WOULD P R O V I D E  A N  E X E M P T I O N  FOR LANDOWNERS WHOSE I N C I N E R A T O R S  S E R V I C E  NO MORE THAN 20 APARTMENT 
U N I T S .  

QB-06-QQQ41 I N C I N E R A T G R  SOLVES A I R  P O L L U T I O N  PROBLEM ( I N C I N E R A T O R ( B A T C H I  E M I S S I O N ( C 0 N T R O L )  BULKY-WASTE 1 
S T E E L  1 4 5 ( 6 ) ,  P. 1 3 2  ( A U G U S T  10, 1 9 5 9 ) .  BATCH LOADED, AFTERBURNER T Y P E  I N C I N E R A T O R ,  F I R E D  W I T H  FUEL O I L ,  DEVELOPED 
BY H A R R I S  FOUNCRY A h 0  M A C H I N E  C 0 . t  CORDELE, GEORGIA. COMPLETE COMBUSTION A T  H I G H  TEMPERATURES ENABLES D I S P O S A L  OF 
C O M B U S T I B L E  M A T E P I A L S  I N  AUTOMOBILES WITHOUT USUAL SMOKE C O N S I S T I N G  OF UNBURNED P A R T I C L E S ,  DUST,  ASH AND FUMES. 
PROCESSES FOUR A U T O M O 6 I L E S  AN HOUR. H A S  BEEN APPROVED BY SEVERAL LARGE C I T I E S .  ( E 1 1  

Q&=Qh=QQQZ S T U D I E S  CN A N A L Y S I S  OF HYDROCARBONS FROM I N C I N E R A T O R  E F F L U E N T S  W I T H  FLAME I O N I Z A T I O N  DETECTOR ( 
EM I S S I O h ( A N A L Y S 1 S )  ) 
F E L D S T E I N ,  M 

J A I R  P O L L U T I O N  CONTROL ASSOC 1 2 ( 3 )  P. 139-141 (MARCH 1 9 6 2 ) .  D E T A I L S  OF ALTERNATE METhOD FOR A N A L Y S I S  OF 
HYDROCARBONS, AND TO COMPARE R E S U L T S  O B T A I N E D  W I T H  STANDARD GAS CHROMATOGRAPHIC METHOD. USE O F  CARAD FLAME I O N I Z A T I O N  
DETECTOR AND GAS S A M P L I N G  U N I T S .  FLAME I O N I Z A T I O N  METHOD P R O V I D E S  MORE R A P I D  PROCEDUPE FOR A N A L Y S I S .  ( E 1 1  

QBrQkQQQbZ PROBLEMS I N  CONNECTICN W I T H  REFUSE I N C I N E R A T I O N  I N  SMALL PLANTS ( E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  1 
S T E I N B A C H ,  W 

ZUM PROBLEM D E F  MUELLVERBRENNUNG I N  KLEINANLAGEN,  STAUB R E I N H A L T U N G  DER L U F T  2 7 (  7) 7 P. 3 1 8 - 3 2 0  ( J U L Y  1 9 6 7 ) .  
E M I S S I O N  MEASUREMENTS, C F  CO AND HYDROCARBONS CONTENT OF S O L I D  MATTER, WERE C A R R I E D  OUT I N  REFUSE I N C I N E R A T I O N  PLANT.  
CONCENTRATIONS OF CARBON MONOXIDE AND CARBON D I O X I D E  WERE LOW, COMPARED W I T H  CONCENTRATIONS I N  MEDIUM S I Z E D  PLANTS.  
DUST MEASUREMENTS WEFE AFFECTED BY UNBUSNT, NOXIOUS GASES FROM LOW-TEMPERATURE C A R B O N I Z A T I O N  T H A T  S E T T L E D  ON F I L T E R S .  
( E I )  

QkQkQQPB1 I N C I N E R A T O R  FLY-ASH METER UNDER DEVELOPMENT ( E M 1  S S I O N ( C O N T R 0 L )  1 
T H E  AMERICAN C I T Y  80 (4 ) ,  P. 2 1  ( A P R I L  1 9 6 5 1 .  THE I L L I N O I S  I N S T I T U T E  OF TECHNOLOGY RESEARCH I N S T I T U T E  I S  D E V E L O P I N G  
A M O N I T O R I N G  D E V I C E  TO MEASURE P A R T I C U L A T E  MATTER I N  I N C I N E R A T O R  STACK GASES. THE INSTRUMENT C O N S I S T S  O F  AN I S O K I N E T I C  
SAMPLER, A CYCLONE, AN I N T E R L O C K I N G  FLOW SYSTEM, AND A T A P E  RECORDER. ( U C I  

QkQ.kQU51 E L E C T R O S T A T I C  P R E C I P I T A T O R S  ( I N C I N E R A T I O N  E M I S S I O N ( C C N T R 0 L )  C O S T ( O P E R A T I N G 1  C A P A C I T Y  1 

T H E  AMERICAN C I T Y  7 9 ( 9 ) ,  P. 1 4 8 ,  1 5 0  ( 1 9 6 4 ) .  USE O F  E L E C T R O S T A T I C  P R E C I P I T A T O R S  FOR F L Y - A S H  CONTROL I S  D E S C R I B E D .  

FOR I N C I N E R A T O R S  H A V I N G  A C A P A C I T Y  OVER 5 0  TONS PER DAY. PROBLEMS I N  O P E R A T I O N  ARE DISCUSSED.  

eBdp6-c?olQft A I R  P O L L U T I O N  AND I N C I N E R A T I O N  ( COMPOSTING E M I S S I O N ( C O N T R 0 L )  LAW P O L L U T I O N ( A 1 R )  1 

COMPOST S C I E N C E  1 ( 3 ) ,  P. 3 5  (AUTUMN 1 9 6 0 ) .  A I R  P O L L U T I O N  HAS BECOME AN URGENT PROBLEM I N  M E T R O P O L I T A N  AREAS AND 
I N E F F I C I E N T  I N C I h E R A T O R S  C O N T R I B U T E  GREATLY TO T H I S  PROBLEM. THE PRESENT TREND I N  WASTE D I S P O S A L  I S  TCWARD BURNING 

I N C I N E R A T O R S .  C O N T A M I N A T I O N  OF A I R  I N  THE U.S. I S  E S T I M A T E D  TO COST FROM $ 1 . 1 5  B I L L I O N  T O  $4 B I L L I G N  PER YEAR. S I N C E  

NALKER, A. 6. 

COSTS PER DAY APE G I V E N  AS A FUNCTION O F  I N C I N E R A T O R  C A P A C I T Y .  A T  THE PRESENT T I M E  I T  APPEARS THEY ARE CNLY P R A C T I C A L  

POWELL, T. 

BECAUSE OF THE D I S A D V A N T A G E S  FOUND I N  OTHER METHODS OF WASTE D I S P O S A L .  SMOKE, DUST, AND GASES MAY BE DISCHARGED B Y  

1 9 5 0 ,  MORE T H A N  2(! S T A T E S  HAVE ACOPTED OR STRENGTHENED A I R  P O L L U T I O N  L E G I S L A T I O N .  SOME C I T I E S ,  NOTABLY D E T R O I T  AND LOS 
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ANGELES, I N C L U D E  I N C I N E R A T O R  CONTROL MEASURES I N  T H E I R  CODES. T H E  A I R  P O L L U T I O N  CONTROL A S S O C I A T I O N  I S  E S T A B L I S H I N G  
M I N I M U M  REQUIREMENTS FOR T H E  D E S I G N  AND O P E R A T I O N  OF A L L  MAJOR TYPES OF INCINERATORS.  COMPOSTING PROBABLY W I L L  
G A I N  MORE WIDESPREAD U S E  I N  THE FUTURE AS MORE AND MORE PEOPLE R E A L I Z E  TWO IMPORTANT F A C T S  - V A L U A B L E  ORGANIC MATTER 
SOON MUST BE RETURNED TO THE S O I L  TO PRESERVE OUR RESOURCES, AND I N C I N E R A T O R S  CAN BE A CAUSE O F  DANGER TO HEALTH.  ( U C )  

QL-06-@0+.2& I N C I N E R A T I O N  VS A I R  P O L L U T I O N  - A NECESSARY D I V O R C E  ( E M I S S I O N ( C O N T R 0 L )  ) 
KALKHOFF,  A. W. 

PROC O F  T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 60-63 ( M A Y  1-47 19661. A I R  P O L L U T I O N  CONTROL I S  T H E  CONCERN 
OF EVERYONE. I N  ORDER T O  D I V O R C E  I N C I N E R A T I O N  FROM A I R  P O L L U T I O N ,  EVERYONE, FROM THE MEMBERS OF THE P L A N N I N G  AND 
Z O N I N G  BOARDS, THE OlYNERS ( M U N I C I P A L ,  GOVERNMENTAL, OR P R I V A T E ) ,  THE ENGINEER,  T H E  BUILDER,  TO T H E  MEN OPERATING THE 
I N C I N E R A T O R ,  A L L  MUST BAND TOGETHER. I N D U S T R Y  MUST DEVELOP OR IMPROVE E X I S T I N G  EQUIPMENT E S P E C I A L L Y  F I T T I N G  FOR 
I N C I N E R A T O R S .  EACH U N I T  MUST BE D E S I G N E D  TO F I T  T H E  S P E C I F I C  C O N D I T I O N S  OF I T S  LOCALE, AND A L L  D E S I G N S  MUST HAVE 
ABSOLUTE M I N I M U M  E M I S S I O N S ,  REGARDLESS OF L A X  CODES. THERE I S  NO CODE NOW I N  EFFECT THAT GOOD DESIGN,  E R E C T I O N  AND 
O P E R A T I O N  CANNCT MEET ON SCHEDULED TESTS,  AND ALSO DURING NORMAL OPERATION.  ( A U T H )  

udkQQ325 CHARACTEFtI  S T I C S  OF FURNACE E M I S S I O N S  FROM LARGE MECHANICALLY-STOKED M U N I C I P A L  I N C I N E R A T O R S  ( 
E M I S S I O N ( C 0 N T R O L )  ) 
WALKER, A. B e  + SCHMITZ,  F. W. 

PROC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 64-73 (MAY 1-49 1 9 6 6 ) .  A SUMMARY OF F I E L D  TEST AND LABORATORY 
A N A L Y T I C A L  DATA ON DUST EM1 S S I O N  FROM SEVERAL LARGE, MECHANICALLY-STOKED M U N I C I P A L  I N C I N E R A T O R S  OF D I F F E R E N T  GRATE 
C O N F I G U R A T I O N S  I S  PRESENTED. DATA ON D U S T  L O A D I N G ,  AND P H Y S I C A L  AND E L E C T R I C A L  C H A R A C T E R I S T I C S  OF THE P A R T I C U L A T E S  ARE 
PRESENTFD,  AS WELL AS I N F O R M A T I O N  ON COMBUSTION C O N D I T I O N S  I N  THE FUSNACE. D E S C R I P T I O N  O f  F I E L D  T E S T  EQUIPMENT AND 
TECHNIQUES,  AND TECHNIQUES OF LABORATORY A N A L Y S I S  ARE G I V E N .  ( A U T H )  

QkQkQQ42b M U N I C I P A L  I N C I N E R A T I O N  AND A I R  P O L L U T I O N  CONTROL ( E M I S S I O N ( C O N T R 0 L )  

PROC O F  T H E  1766 NATIC!NAL I N C I N E R A T O R  CONF, ASME, P. 74-83 (MAY 1-49 1 9 6 6 ) .  T H E  H I S T O R Y  AND DEVELOPMENT OF 

DEVELOPMENT OF E F F E C T I V E  M U N I C I P A L  I N C I N E R A T O R  A I R  P O L L U T I O N  CONTROL SYSTEMS. COMPREHENSIVE PERFORMANCE TEST D A T A  OF A 
M U N I C I P A L  I N C I N E R A T C R  I N C O R P O R A T I N G  THREE NEW CONTROL CONCEPTS ARE PRESENTED. T H E  EFFECTS OF V A R I A B L E  BURNING C A P A C I T Y  
O P E R A T I O N  ON A I R  P C L L U T I C N  E M I S S I O N S  FROM A M U N I C I P A L  I N C I N E R A T O R  ARE D E T A I L E D  AND DISCUSSED.  ( A U T H )  

w61p4423 WHAT P R I C E  I N C I N E R A T I O N  A I R  P O L L U T I O N  CONTROL ( C O S T ( E M I S S I O N 1  E M I S S I O N ( C O N T R O L 1  C O S T ( C A P 1 T A L )  

JENS,  W e  + PEHM'  Fa R. 

M U N I C I P A L  I N C I N E R A T O R  A I R  P O L L U T I O N  CONTROL I N  MILWAUKEE,  WISCONSIN,  I S  DISCUSSED.  T H I S  COMMUNITY HAS PIONEERED I N  T H E  

COST ( OPE RAT I NG 1 1 
F I F E ,  J. A. + BCYER, Re He,  JR. 

PFOC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 89-96 (MAY 1-49 1 9 6 6 ) .  T H I S  PAPER T A K E S  AN O B J E C T I V E  BUT 
S T A T I S T I C A L  APFROACH T O  SEVENTEEN P O S S I B L E  C O M B I N A T I O N S  OF A I P  P O L L U T I O N  CONTROL EQUIPMENT FOR M U N I C I P A L  I N C I N E R A T O R S .  
BOTH REFRACTORY-LINED AND WATER-WALLED FURNACES OF I D E N T I C A L  C A P A C I T I E S  ARE FOLLOWED BY GAS T E M P E R I N G  SYSTEMS, WHERE 
REQUIRED, AND THENCE TO MECHANICAL CYCLONES, E L E C T R O S T A T I C  P R E C I P I T A T O R S ,  OR BAG F I L T E R S .  A D D I T I O N A L  ALTERNATES 
I N C L U D E  THE I N T R O D U C T I O N  OF FURNACE GASES D I R E C T L Y  TO E I T H E R  A REFRACTORY-LINED B A F F L E D  SPRAY CHAMBER OR TO A WET 
S C R U B B I N G  SYSTEM. THUS, EACH FURNACE U N I T  I S  E Q U I P P E D  W I T H  A SEPARATE AND INDEPENDENT A I R  P O L L U T I O N  CONTROL SYSTEM. 
E M P I R I C A L  L A T I T U D E  A P P L I E S  I N  C E R T A I N  DESIGN AREAS, BUT E X P E R I E N C E  I S  COMBINED T O  DRAW CONCLUSIONS.  THUS, ASSESSMENT 
OF C A P I T A L  AND OPERATING COSTS OF I N C I N E R A T O R  A I R  P O L L U T I O N  CONTROL EQUIPMENT I N D I C A T E S  SEVERAL E N T I R E L Y  P O S S I B L E  
S O L U T I O N S  TO A U N I V E R S A L L Y  ACKNOWLEDGED PROBLEM. ( A U T H l  

8 8 z Q L r M ~  A YEW I h C I N E R A T O R  CONTROL METER I S  NEEDED ( C O M P O S I T I D N ( R E F U S E I  C A L O R I F I C - V A L U E  E M I S S I O K ( C C N T R O L 1  SMOKE 1 

PPOC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 176-182 (MAY 1-47 1 9 6 6 ) .  THE PERFORMANCE CF AN I N C I N E R A T O R  I S  
AFFECTED MARKEDLY B Y  THF MOISTURE CONTENT OF T H E  REFUSE.  TO M A I N T A I N  A S A T I S F A C T O R Y  F I R E  AND A H I G H  R A T E  OF O P E R A T I O N  

METER I S  PROPOSED T h A T  WOULD REPORT THE R A T I O  OF CARBON D I O X I D E  AND WATER VAPOR I N  THE FURNACE E X I T  GAS. THE CARBON 

G R A V I M E T R I C  APPARATUS I S  D E S C R I B E D  FOR TEST PURPOSES BUT A MONITOR FOR U S E  BY T H E  I N C I N E R A T O R  OPERATOR I S  NEEDED. 

QUENCHING ARE EVALUATED. ( A U T H I  

QB=Qkm&3Z SMOKE D E N S I T Y  MEASUREMENT I N  M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  SMOKE 1 

PROC O F  T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 183-186 (MAY 1-41 1 9 6 6 ) .  T H E  O P A C I T Y  OR O P T I C A L  D E N S I T Y  OF 
SMOKE I N  T H E  BREECHING OR STACK OF A M U N I C I P A L  I N C I N E R A T O R  I S  AN I N D E X  OF COM6,USTION. THE SMOKE METER I S  A USEFUL 

K A I S E R ,  E. R .  

UNDER C O N D I T I O N S  OF V A R Y I N G  REFUSE MOISTURE I S  D I F F I C U L T  AT BEST. AS T H E  F L U E  GAS REFLECTS T H E  REFUSE A N A L Y S I S ,  A 

D I O X I D E  TO WATER R A T I O  V A R I E S  FROM 2.0 FOR REFUSE OF 10 PERCENT MOISTURE TO 193 FOR REFUSE OF 30 PERCENT MOISTURE.  A 

THE E F F E C T S  ON T H E  METER R E A D I N G S  OF F I R I N G  RATE, A N A L Y S I S  OF REFUSE,  EXCESS A I R ,  A I R  H U M I D I T Y  AND VAPCR FROM ASH 

EDWARDS, L. V. 

O P E R A T I N G  G U I D E ,  R A P I D  I N  RESPONSE. THE PAPER D E S C R I B E S  THE THEORY AND P R I N C I P L E S  OF THE MODERN SMGKE METER AND TYPES 
n F  READOUT.  IT IS A GUIDE FOR THE SELECTION, SPECIFICATION AND INSTALLATION OF SMOKE METERS,  SMOKE ALARMS,  AND 
RECORDING SMOKE CHAPTS . ( AUTH 

Q&QkQQ333 F L Y  ASH CONTROL E Q U I P M E N T  FOR I N D U S T R I A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  1 

PPOC OF THE lOt6 N A T I O N A L  I h C I N E R A T O R  CONF, ASME, P. 241-245 (MAY 1-47 1 9 6 6 ) .  A D E S C R I P T I O N  I S  G I V E N  OF THE 
PROBLEM F A C I N G  T H E  ENGINEER WHEN D E S I G N I N G  AN I N D U S T R I A L  I N C I N E R A T O R ,  R E F E R R I N G  E S P E C I A L L Y  TO THE TREATMENT OF 

VICKERSON,  G. L. 

P A R T I C U L A T E  E M I S S I O N S  FROM T H E  I N C I N E R A T O R  BETWEEN 35 AND 200 MICRONS I N  S I Z E ,  AND TO THE C H O I C E  OF A V A I L A B L E  
COMMERCIAL EQUIPMENT WHICH CAN A T T A I N  THE R E Q U I R E D  RESULTS. ( A U T H )  

C.B=QnhI1QQ.&&S I N C I N E R A T O R  T E S T I N G  PROGRAMS 1966 ( I N C I N E R A T I O N  T E S T  E M I S S I O N ( C O N T R O L 1  1 

PROC O F  T H E  1066 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 231-234 (MAY 1-41 19661.  T H E  PROGRESS ON I N C I N E R A T O R  T E S T I N G  
PRQGRAMS S I N C E  T H E  1964 ASME N A T I O N A L  I N C I Y E R A T O R  CONFERENCE I S  REPORTED FOR SEVERAL GROUPS. A C T I O N S  OF THE A I R  
P O L L U T I O N  CONTROL A S S O C I A T I O N  AND THE I N C I N E R A T O R  I N S T I T U T E  OF AMERICA ARE PRESENTED I N  T H I S  PAPER TOGETHER WITH 

PRESENTED A G A I N S T  A BACKGROUND OF T E S T  RESULTS ACCUMULATED AND S T U D I E D  BY T H E  MEMBERS. F I E L D  S T U D I E S  OF LARGE NUMBERS 
OF I N S T A L L A T I O N S  ARE HAMPERED BY COMPLEX T E S T I N G  PROCEDURES AND THE I N D U S T R Y  SUFFERS FROM A L A C K  OF S I G N I F I C A N T  DATA 

GODER, R. + MARSHALLA,  A. 

I M M E D I A T E  C B J E C T I V E S .  T H E  I N C I N E R A T O R  I N S T I T U T E  OF A M E R I C A ' S  NEW TEST CH4RGESv PROCEDURES AND I N S T R U M E N T A T I O N  ARE 

FOR STUDY. A NEW PROCEDURE T O  REDUCE T H E  COSTS OF STACK E M I S S I O N  TESTS I S  O U T L I N E D .  ( A U T H )  

Q8-3kPQ459 THE USE OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  FOR I N C I N E R A T O R  GAS C L E A N I N G  I N  EUROPE ( E M I S S I O N ( C O N T R 0 L )  1 

PPOC OF T H E  1960 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 161-166 (MAY 1-4, 1 9 6 6 ) -  E L E C T R O S T A T I C  DUST P R E C I P I T A T O R S  OF 

THE FACTORS FOR SUCCESSFUL A P P L I C A T I O N  OF L U R G I  U N I T S  ARE E X P L A I N E D .  A L I S T  OF I N S T A L L A T I O N S  I S  I N C L U D E C  WHICH STATES 

BUMP, Re L. 

H I G H  E F F I C I E N C Y  ARE W I D E L Y  USED I N  EUROPE TO C L E A N  THE F L U E  GAS FROM I N C I N E R A T O R S .  THE B A S I C  P R I N C I P L E S  OF D E S I G N  AND 

THE E F F I C I E N C I E S  A T T A I N E D .  A L L  TYPES OF DUST COLLECTORS ARE COMPARED, BASED ON U.S. COSTS. ( A U T H )  

Q & a k Q Q & Z 2  I N C I N E R A T O R  A I R  P O L L U T I O N  CONTROL ( E M I S S I O N ( C O N T R 0 L )  1 

PROC O F  T H E  1968 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 101-116 (MAY 5 - 8 1  19681.  I N C I N E R A T O R S  OFFER S O L U T I O N  TO S O L I D  
FERNANDES, J. H. 

WASTE D I S P O S A L  PROBLEMS I F  P A R T I C U L A T E  E M I S S I O N  I S  CONTROLLED. E M I S S I O N  PROBLEM, VARIOUS METHODS O F  I N C I N E R A T O R  
P A R T I C U L A T E  E M I S S I @ N  CONTROL, AND R E L A T I V E  COST, P R E L I M I N A R Y  COST VS PERFORMANCE E S T I M A T E S  MAY BE APPROXIMATED U S I N G  
PARAMETERS PRESENTED. E X T E N S I V E  B I B L I O G R 4 P H Y  I S  INCLUDED.  ( E 1  ) 
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QB-06-M578 I N C I N E R A T O R  WASTE WATER ( E M I S S I O N ( C O N T R O L 1  P O L L U T I O N (  I N C I N E R A T O R  - WASTE-WATER) ) 

PROC OF T H E  1968 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 1 9 8 - 2 0 3  ( M A Y  5-81 1 9 6 8 1 .  EFFLUENT WATER FROM I N C I N E R A T O R  

UNDERGROUND WATER. WASTE WATER FROM F I V E  P L A N T S  WAS I N V E S T I G A T E D  TO E S T A B L I S H  AMOUNT AND C H A R A C T E R I S T I C S  O F  

MATUSKY, F.  E. + HAMPTON, Re K. 

P L A N T S  IS CONTAMINATED B Y  D I S S O L V E D  AND SUSPENDED MATTER. TPEATMENT I S  REQUIRED TO PREVENT P O L L U T I O N  O F  STREAMS AND 

CONTAMINATION.  PEPCRTS OF F I N D I N G S  AND CORRECTIVE STEPS. ( E 1  1 

QB=QkQQ&BQ CONVERSION F A C T O R S  F C R  SOURCE E M I S S I O N  MEASUREMENTS O F  I N C I N E R A T O R  F L U E  GASES ( E M I S S l O N ( C O N T R 0 L )  1 

PROC OF T H E  1968 N A T I O N A L  I N C I N E R A T O R  CONFt  ASME, P. 1 7 6 - 1 7 9  (MAY 5-89  1 9 6 8 ) .  TWO B A S I C  U N I T S  I N  WHICH SOURCE 
E M I S S I O N  CONCENTRATION O F  D U S T L O A D I  NG MAY BE EXPRESSED ARE PRESENTED FOR COMPARISON. TO S T A N D A R D I Z E  PROCEDURES AND TO 

PRESENTED TO F A C I L I T A T E  THESE CORRECTIONS. ( E 1 1  

Q8-05-QQm SUPPRESSION OF STEAM PLUME FROM I N C I N E R A T O R  STACKS ( E M I S S I O N ( C O N T R 0 L )  I 

PROC OF THE NATIC!NAL I N C I N E R A T O F  CONF, ASME, P. 2 1 6 - 2 2 4  (MAY 5-81 1 9 6 8 1 .  U S E  OF WATER SCRUBBER SYSTEM R E S U L T S  I N  

MARSHALLA, A. + CRAWFORD, G. + NOLAN, Me 

E L I M I N A T E  SOME OF V A R I A B L E S  O F  DUSTLOADING TESTS. C E R T A I N  STANDARDS OF CORRECTION HAVE B E E N  AGREED UPON. FORMULAS ARE 

ROHRt F. W. 

GENERATION OF SUPER-SATURATED WATER VAPOR WHICH L E A V E S  STACK I N  FORM OF V I S I B L E  WHITE PLUME. SCRUBBER SYSTEM I S  
D E S I G N E D  T O  REMOVE P A R T I C U L A T E  MATTER FROM COMBUSTION GASES TO L E V E L  A T  WHICH O P T I C A L L Y  C L E A N  APPEARANCE, OR 
A P P P O X I M A T E L Y  0.10 G R A I N S / S C F M  CONVERTED TO 5 0  PERCENT EXCESS A I R ,  WOULD BE EXPECTED EXCEPT FOR STEAM PLUME. COSTS ARE 
EXPRESSED PER TON O F  R E F U S E  BURNED AS OWNING AND O P E R A T I N G  CHARGES I M P O S E D  B Y  EQUIPMENT REQUIREMENT TO SUPPRESS STEAM 
PLUME. ( E 1 1  

Q8.=QkQQSQl CONDITICN!NG REFRACTORY FURNACE GASES FOR E L E C T R O S T A T I C  P R E C I P I T A T O R  A P P L I C A T I O N  ( E M I S S I O N ( C O N T R 0 L )  1 

PROC OF THE 1 9 6 8  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 2 3 - 3 3  (MAY 5-81 1 9 6 8 ) .  1 )  PROPER C O N D I T I O N I N G  OF H I G H  
BUMP, R. L. 

TEMPERATURE GAS FROM A REFRACTORY FURNACE I S  E S S E N T I A L  TO THE TROUBLE F R E E  O P E R A T I O N  OF AN E L E C T R O S T A T I C  P R E C I P I T A T O R .  
THE RESULTANT GAS MUST NOT HAVE ANY FREE MOISTURE I F  A DRY P R E C I P I T A T O R  I S  TO BE USED. 2 )  THERE ARE S E V E R A L  T R I E D  AND 
PROVEN METHODS O F  A C C O M P L I S H I N G  THE REQUIRED GAS C O N D I T I O N I N G .  T H E S E  HAVE BEEN DESCRIBED I N  T H I S  PAPER. 3 )  
T R A D I T I O N A L  METbODS OF C O O L I N G  AND SCRUBBING GASES FROM REFRACTORY FURNACES I N V O L V I N G  LOW PRESSURE WATER SPRAYS, 

E L E C T R O S T A T I C  P R E C I P I T A T O R .  REFRACTORY I N C I N E R A T O R  DESIGNERS,  MANUFACTURERS AND PURCHASERS ARE URGED TO T A K E  HEED I F  
M I S A P P L I C A T I O N  AND TROUBLESOME O P E R A T I O N  OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  ON REFRACTORY FURNACES I S  T O  BE AVOIDED.  

O&QkQQ547 BURN AWAY THE ODORS ( E M I S S I O N ( C O N T R O L 1  

LITTLE, IF ANY,  CONTROL OF THE S P R A Y  S Y S T E M  AND INADEQUATE RESIDENCE TIME ARE NOT SATISFACTORY FOR USE WITH A N  

P U B L I C  WORKS 9 7 ( 3 ) ,  P. 84 (MARCH 1 9 6 6 ) .  FUME I N C I N E R A T I O N ,  A NEW APPROACH TO SEWAGE TREATMENT PLANT ODOR CONTROL, 
H A S  B E E N  INCORPORATED I N  T H E  D E S I G N  O F  S A N  D I E G O ' S  NEW P O I N T  COMA PLANT.  ODOR PROBLEMS ARE ABNORMAL, P R I M A R I L Y  BECAUSE 
O F  S U L F I D E S  GENERATED A T  AN O U T F A L L  DROP STRUCTURE WHERE P 1 5 - F T  CROP OCCURS OVER A 1 2 0 - F T  WEIR. T h E  E S T I M A T E D  
CONCENTRATIONS CF HYDROGEN S U L F I D E  I N  TRAPPED A I R  A T  THE V A R I O U S  SOURCES ARE UP TO 2 0 0  PPM. T H E  GASES ARE COLLECTED AT 
THE P O I N T S  OF GENERATION AND P I P E D  T O  T H E  I N C I N E R A T O R .  ( A U T H )  

8 8 - 0 6 - 0 0 5 9 8  I N C I N E R A T O R  WILL HAVE SHORT STACK, DUST COLLECTOR ( E M I S S I O N ( C O N T R 0 L )  1 
T H E  AMERICAN C I T Y  7 4 ( 3 ) 9  P. 40 (MARCH 1 9 5 9 ) .  I N  BELMONT, MASSACHUSETTS, AN I N C I N E R A T O R  WAS B U I L T  AND WAS E Q U I P P E D  
W I T H  A 1 4 4 - T U B E  PAGAN A E R O S T A T I C  C E N T R I F U G A L  MECHANICAL COLLECTOR FOR A I R  P O L L U T I C N  PREVENTION.  ABGUT 95  PERCENT OF 
THE F L Y  ASH I S  REMOVED. T H E  STACK I S  ONLY 2'l FT I N  H E I G H T .  ( U C )  

QMh5ZQh2P A I R  P O L L U T I O N  CONTROL EQUIPMENT FOR I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  I 
WALKER, A *  B. 

I N C I N E R A T I O N  OF S O L I D  WASTES, PROC OF THE MECAR SYMPOSIUM, NEW-YORK, NEW-YORK, P. 75 (MARCH 21, 1967). A 
D I S C U S S I O N  IS PRESENTED OF T H E  PROBLEMS I N  CONTROL OF E M I S S I O N S  FROM I N C I N E R A T O R S .  P A R T I C U L A T E ,  GASEOUS, AND ODOR 
PROBLEMS ARE ENLMERATED AND S C L U T I O N S  O U T L I N E D .  C R I T E R I A  FOR THE CHOICE O F  EQUIPMENT OR PROCESS USED ARE L I S T E D .  

Q B - 0 4 - O W b  FRANK ANSWERS TO SOME HOT I N C I N E R A T O R  Q U E S T I O N S  ( E M I S S I O N ( C O N T R O L 1  

T H E  4MERICAN C I T Y  8 3 ( 5 ) ,  P. 97 (MAY 1968). THE A R T I C L E  I S  A S E R I E S  OF QUESTIONS AND ANSWERS CONCERNED W I T H  
P Q A C T I C A L  REASCNS FOR T H E  SUCCESSES AND F A I L U R E S  I N  I N C I N E R A T I O N  OPERATION. THE SUBJECTS RANGE FROM REASONS FOR 

F L E M I N G ,  R. R. 

PREMATURE F A I L U R E S  TO O P I N I C N S  CN PERFORMANCE T Y P E  S P E C I F I C A T I O N S  FOR I N C I N E R A T O R  CONSTRUCTION. A GRAPH OF E M I S S I O N  OF 
T Y P I C A L  I N C I N E R A T O R S  I N  NEW-YORK AREA I S  PRESENTED. ( U C )  

aa=~h-or 6 4 4  D E S I G N  AND E X P E R I E N C E  GALNED W I T H  F L U E  DUST REMOVAL I N S T A L L A T I O N  I N  MUNICH REFUSE POWER P L A N T  NORD I ( 
I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N ( C O N T R O L 1  1 
ANCRITZKY Me 

AUSLEGUWG UND BEWAEHFUNG DER RAUCHGASENTSTAUBUNGS ANLAGE I M  MUENCHENER MUELLKRAFTWERK NORD I T BRENNSTOFF-WAERME-KRAFT 
Ic(9 1 9  P. 436-469 ( SEPTEMBER 1967). D U S T  REMOVAL EQUIPMENT FOR F L U E  GAS O F  REFUSE POWER S T A T I O N  MUST S A T I S F Y  
REQUIREMENTS REGARDING A I R  POLLUTION,  W I T H  SAFETY MARGIN EVEN D U R I N G  I N E V I T A B L E  F L U C T U A T I O N S  I N  C O M P O S I T I O N  OF REFUSE 
AND DUST. VALUES OF T E S T S  FOR STEAM GENERATOR AND ELECTRO F I L T E R  AS WELL AS O P E R A T I N G  DATA ARE G I V E N .  ( E 1 1  

D8-34-W6&l NEW I N S T R U M E N T A T I O N  I N  M U N I C I P A L  I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L I  

REFUSE REMOVAL JOURNAL 5 ( 1 ) ,  P. 10 I J A N U A F Y  1 9 6 2 ) .  E X P L A I N S  SCME OF THE NEW I N S T R U M E N T A T I O N  B E I N G  DEVELOPED TO 
F I S H E R ,  M. A. + LANGER, G. 

STUDY E M I S S I O N S  FROM I N C I N E R A T O R  STACKS FOR PURPOSES OF I M P R O V I N G  THE D E S I G N  AND CONTROL OF I N C I N E R A T O R S .  I N C L U D E S  
D E S C R I P T I O N S  OF THE D Y K A M I C  D I L U T E R ,  T H E  ARF P A R T I C L E  COUNTER, ANC T H E  ACOUSTIC F L Y  ASH MONITOR.  ( P H S I  

BBIp6zfi136 HOW TO EUPN WOOD WASTE WITHOUT SMOKE ( TEPEE PROCESS-PARAMETERS I N C I N E R A T O R  

A I R  ENGRG 4 ( 1 0 ) r  P. 16-20, 43 (OCTOBER 1 9 6 2 ) .  F I E L D  TESTS AND MODEL STUDY AT OREGON S T A T E  COLLEGE O F  EFFECTS OF 
POPOVICH,  M. 

V A R I A B L E S  I N  BURNER O P E R A T I O N  AND D E S I G N  UPON SMOKE AND C I N D E P  DISCHARGE.  TEPEE-TYPE S T E E L  I N C I N E R A T O R  D E S I G N  W I T H  
M I N I M U M  OF P A R T I C U L A T E  E M I S S I O N .  T E S T  SHOWED THAT BY M A I N T A I N I N G  EXCESS A I R  BELOW 3 0 0  TO 400 PERCENT, SMOKE-FREE 
O P E R A T I O N  I S  A T T A I N A B L E .  E X I T  GAS TEMPERATURES ARE I N  600 TO 1000 F RANGE. ( E 1 1  

W34-00789 MEPSURING R E S U L T S  ON E M I S S I O N  FROM COMBUSTION P L A N T S  FOR DOMESTIC GARBAGE ( I N C I N E R A T O R  1 
SC HIEMANN G 

E R G E E N I S S  E VON EM ISSIONSMESSUNGEN AN VERBRENNUNGSANLAGEN FUER SIEOLUNGSABFAE L L E v  BRENNSTOFF-WAERME-KRAFT 19 ( 9  1 ,  P 

PLANT.  COMPARISON OF R E S U L T S  DEMONSTRATES P O S S I B I L I T I E S  FOR REDUCING E M I S S I O N  BY COMBUSTION I N  L A R G E  PLANT.  ( I N  
440-443 ( SEPTEMBER 1 9 6 7 ) .  REPORT OF I N V E S T I G A T I O N S  ON 47 COMBUSTION P L A N T S  OF SMALL AND M E D I U M  S I Z E  AND ONE LARGE 

GERMAN) ( E 1 1  

Q B ~ ~ Q Q B &  E L E C T R O S T A T I C  F L Y  ASH P R E C I P I T A T I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I L O T  P L A N T  STUDY ( E M I S S I O N ( C O N T R 0 L )  1 

PROC OF T H E  N A T I C N A L  I N C I N E R A T O R  CONF, 4SMEy P. 13-19 (MAY 18-20,  1964).  P I L O T  P L A N T  T E S T S  ON 2 2 0  T P D  CONTINUOUS 
FEED M U Y I C I P A L  I N C I N E R A T O R  DEMONSTRATE T E C H N I C A L  F E A S I B I L I T Y  O F  E L E C T R O S T A T I C  P R E C I P I T A T I O N  FOR CONTROL OF STACK 

Y N I T  T Q E A T I N G  A P P R O X I M A T E L Y  600 CFY ARE PRFSENTED. ( E 1 1  

WALKER, A. B. 

E M I S S I O N .  DATA ON k A T U R E  O F  FURNACE STACK GASES AND P H Y S I C A L  C H A R A C T E R I S T I C S  OF DUST AS WELL AS PERFORMANCE O F  P I L O T  
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m - 0 6 - Q Q a Q  F L Y A S H  CONTROL EQUIPMENT FOR M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R O L 1  D E S I G N  SCRUBBER(WATER)  
C E NT R I FUGA L - S E P A R AT 0 RS B A G- F 1 L T E R S ) 
PASCUAL,  S. J. + P I E R A T T I ,  A. 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 1 1 8 - 1 2 5  (MAY 1 8 - 2 0 ,  1964). D E S C R I P T I O N  I S  G I V E N  OF S E T T L I N G  
CHAMBERS W I T H  SPRAYS, CYCLCNE TYPES AND E L E C T R O S T A T I C  P R E C I P I T A T O R S  AS USED I N  M U N I C I P A L  I N C I N E R A T O R S .  S P E C I A L  
E M P H A S I S  IS PLACED ON S E L E C T I O N  AND DUCT D E S I G N  I N  PARTICULAR,  TO I N L E T S  OF COLLECTORS WHICH AFFECT E F F I C I E N C Y .  
P R E V E N T I O N  O F  LEAKS AND O F  O V E R F I L L I N G  HOPPERS AND PROPER MAINTENANCE OF EQUIPMENT TO O B T A I N  OPTIMUM E F F I C I E N C Y  ARE 
D I S C U S S E D .  CONTROL CF A I R  P O L L U T I O N  I S  B,FST ACCOMPLISHED BY THOROUGH BURNING I N  COMBUSTION CHAMBER TO- DECREASE LOAD TO 
F L Y  ASH EQUIPMENT.  (E?.) 

9 8 - 0 6 - M a 2 1  E F F E C T  OF FURNACE D E S I G N  AND O P E R A T I O N  ON A I R  P O L L U T I O N  FROM I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  ) 

PPOC OF T H E  N A T I O N A L  I N C I N E R A T O R  C O N F t  ASME, P. 1 2 6 - 1 2 7  (MAY 1 8 - 2 0 ?  1 9 6 4 ) .  CONTROL OF A I R  P O L L U T I C N  FROM 

M I N I M I Z E D .  EFFECTS OF V A R I O U S  C R I T E R I A  OF D E S I G N  AND OPERATING P R A C T I C E S  ARE DISCUSSED.  ( E 1 1  

l!&!X=QQB3Q F L U E  GAS C O O L I N G  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  

PROC OF T H E  N A T I O N A L  I W C I N E R A T O R  C O N F t  ASME, Pa 1 7 0 - 1 8 0  (MAY 18-20? 1 9 6 4 1 .  COOLING OF F L U E  GASES I N  S P E C I A L  
C O O L I N G  CHAMBERS BECOMES NECESSARY I F  D U S T - C O L L E C T I N G  AND A S S O C I A T E D  EQUIPMENT I S  CONSTRUCTED OF METAL. TWO MOST 

MEISSNER,  H. G. 

I N C I Y E R A T I O N  B E G I N S  I N  f URNACE. S C I E N T I F I C  D E S I G N  AND CAREFUL OPERATION INSURE T H A T  GENERATION OF P O L L U T I O N  W I L L  BE 

WESTFRGAARD? V. + F I F E ,  J. A. 

COMMON METHODS O f  C O C L I N G  ARE BY D I L U T I O N  W I T H  A M B I E N T  A I R ,  AND B Y  E V A P O R A T I O N  OF WATER I N  GAS STREAM. USUALLY THEY 
ARE COMBINED. LOAD S H A R I N G  DEPENDS LARGELY ON ACCEPTABLF V I S I B I L I T Y  OF STACK E F F L U V I A  AND UPON ECONOMY. AUTOMATIC 
CONTROL O F  C O O L I N G  SYSTEM APPEARS NECESSARY. E X P L A N A T I O N  OF COMPUTATIONS W I T H  T A B U L A T I O N S  AND GRAPHS P L U S  D E S C R I P T I O N  
O F  E X I S T I N G  I N S T A L L A T I G N  ARE I N C L U D E D .  ( E I )  

QBSn6=4Q393 H E A L T H  ASPECTS CF A I R  P O L L U T I O N  FROM I N C I N E R A T O R S  

PROC OF THE N A T I C N A L  I N C I N E R A T O R  C O N F t  P. 1 2 8 - 1 3 1  ( 1 9 6 4 ) .  T H E  P U B L I C  H E A L T H  ASPECTS OF I N C I N E R A T O R  EXHAUST GASES 
JACOBS, M. B. 

4RE D I S C U S S E D  F I R S T  I N  THE L I G H T  OF THE P H Y S I O L O G I C A L  RESPONSE INDUCED BY S P E C I F I C  CONTAMIYANTS SUCH AS SULFUR O X I D E S ,  
N I T R O G E N  OXIDES,  AND OTHER I N O R G A N I C  GASES 4ND ALDEHYDES, ORGANIC A C I D S ,  ESTERS, POLYNUCLEAR HYDROCARBONS, AND OTHER 
ORGANIC COMPOUNDS. SECOND, W I T H  RESPECT TO T H E I S  R E L A T I O N  TO I L L N E S S  CAUSED B Y  A I R  P O L L U T I O N  I N  GENERAL SUCH AS 
EMPHYSEMA AND OTHER R E S P I R A T O R Y  D I S E A S E S ,  A L L E R G E N I C  RESPONSES, A N 0  CANCER. AND T H I R D  ON T H E  CHARACTER OF THE E F F L U E N T  
GASES, NAMELY 9 DOMESTIC, M U N I C I P A L ,  OR I N D U S T R I A L .  ONE ASPECT OF DOMESTIC I N C I N E R A T O R  E F F L U E N T S  I S  P A R T I C U L A R L Y  
STRESSED9 THAT 1 s t  THE E F F E C T  ON NEAReY R E S I D E N T S .  T H E  C O N T R I B U T I O N  T H A T  I N C I N E R A T O R  EXHAUST GASES MAKE TO THE A I R  
P O L L U T I O N  OF ANY G I V E N  COMMUNITY DEPENDS ON THE R A T I O  OF THE AMOUNT OF REFUSE AND GARBAGE BURNED TO THE T O T A L  AMOUNT OF 
F U E L  U S E 0  AND CCNSUMED I N  T H A T  REGION.  

QWfrmB5-3 F I E L D  E V A L U A T I O N  OF COMBUSTION A I R  E F F E C T S  ON ATMOSPHERIC E M I S S I O N S  FROM M U N I C I P A L  I N C I N E R A T O R S  ( 
E M I S S  I C N I C C N T R O L  1 1 
STENBURG, P. L. + HANGEBRAUCK, R. P. + VON LEHMDEN, D. J. + ROSE, A. He, J R .  

J A I R  P O L L U T I O N  CONTROL ASSOC 1 2 ( 2 ) ,  Pa 8 3 - 8 9  (FEBRUARY 1 9 6 2 ) .  F I E L D  T E S T S  ON 2 F U L L  S C A L E  M U N I C I P A L  I N C I N E R A T O R S  
5 0  T P D  AND 2 5 0  T P D  I N  ORDER T O  D E T E P M I N E  EXTENT T O  WHICH R E L A T I O N S H I P  BETWEEN UNDERFIRE A I S  AND P A R T I C U L A T E  E M I S S I O N S  
A P P L I E S  T O  I N C I N E R A T O R S  O F  D I F F E R E N T  S I Z E S  AND DESIGNS.  EFFECT O F  U N D E R F I R E  COMBUSTION A I R  ON PRODUCTION OF 
P A R T I C U L A T E  E M I S S I O h S .  USE OF 5 0  PERCENT O V E R F I R E  AND 5 0  PERCENT UNDERFIRE A I R  WAS FOUND T O  P R O V I D E  BEST RESULTS I N  
FURNACE OPERATION.  ( E I )  

!2&!26=PQ€i55 C O N T R O L L I N G  FLUE-FED I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  1 

J P I P  P O L L U T I O N  CONTROL ASSOC l O ( 2 1 ,  P. 1 0 3 - 1 0 9 9  1 2 5  ( A P R I L  1 9 6 0 ) .  FLUE-FED I N C I N E R A T O R S  C O N T R I B U T E  TO A I R  
MACKNIGHT, R. J .  + W I L L I A M S O N ,  J.  E. + S A B L E S K I ,  J. J., JR. + DEALY,  J. 0. 

P O L L U T I O N  BY E M I S S I O N  O F  LARGE Q U A N T I T I E S  OF F L Y  ASH, C O M B U S T I B L E  GASES, O I L S ,  TARS, AND FATS PRODUCED BY LOW 
TEMPERATURE COMBUSTION, SMOKE ANC CTHER P A R T I C U L A T E  MATTER. CONTROL D E V I C E S  ARE REQUIRED TO OVERCOME PRCBLEMS O F  
CHARGING O F  REFUSE D U P I N G  B U R N I N G  P E R I @ D ,  OF I N C O M P L E T E  COMBUSTION AN0 D E S T R U C T I V E  D I S T I L L A T I O N ,  AND O F  E X C E S S I V E  
DRAFT, AS MEANS O F  R E D U C I N G  C O N T R I B U T I O N  TO A I R  P O L L U T I O N .  SKETCHES OF V A R I O U S  CCNTROL D E V I C E S .  ( E 1 1  

C!B%h=94855 E F F E C T S  CF D E S I G N  AND F U E L  Y O I S T U R E  ON I N C I N E R A T O S  EFFLUENTS ( E M I S S I O N ( C O N T R 0 L )  ) 

J A I R  P O L L U T I O N  CONTPOL ASSOC I.?, P. 1 1 4 - 1 2 0  ( 1 9 6 0 ) .  T E S T S  WERE P R E V I O U S L Y  C A R R I E D  OUT ON A I R  D I S T R I B U T I O N  AND 
STENBURG? R. L .  + HORSLEY, R. Re + H E R R I C K ,  Re A. + ROSE, A. H a ,  JR. 

AMOUNTS, B U R N I N G  R P T E t  AMOUNT OF FUEL/CHARGE, I N T E R V A L  BETWEEN STOKING,  ETC. T H I S  A R T I C L E  D I S C U S S E S  THE E F F E C T S  OF 2 5  
PERCENT AND 5 0  PERCEFuT MOISTURE I N  T H E  FUEL ON T H E  EFFLUENTS. THE DRY COMPONENT OF T H E  F U E L  HAD EQUAL PARTS BY WEIGHT 
OF NEWSPAPER AND COPPUGATED CARDBOARD, M I X E D  I N  A R A T I O  O F  3 TO 1 W I T H  WOOD C H I P S .  CHOPPED POTATOES WERE S U B S T I T U T E D  
FOR L E A F Y  VEGETABLES AS THE WET COMPONENT. METHODS OF E F F L U E N T  A N A L Y S I S  ARE G I V E N .  FOR FUELS W I T H  25 PERCENT AND 5 0  
PERCENT MOISTURE CONTENT, T H E  FORMER GAVE T H E  HIGHEST P A R T I C U L A T E  L O A D I N G  ON THE B A S I S  OF THE F U E L  AS F I R E D  (2.1 T I M E S  
THAT FROM THE F U E L  WITH 5 0  PERCENT M O I S T U R E ) ,  BUT T H I S  R A T I O  F E L L  TO 1.4 WHEN T H E  FUELS WERE COMPARED ON DRY WEIGHT. 
I N C R E A S I N G  FUEL MOISTURE CONTENT D I D  NOT A P P R E C I A B L Y  A F F E C T  THE T O T A L  N-OXIDE E M I S S I O N / L B  OF F U E L  AS F I R E D ,  BUT D I D  
CAUSE AN INCREASE ON A DRY-WEIGHT B A S I S .  T H E  P R A C T I C E  O F  I N T R O D U C I N G  EXCESS A I R  TO REDUCE FURNACE TEMPERATURES MAY 
QESULT I N  I N C R E A S E D  N I T k D G E N / L B .  OF F U E L  REQUIRED. L I T T L E  D I F F E R E N C E  OCCURRED BETWEEN HYDROCARBONS AND CARBON MONOXIDE 
CONCENTRATIONS I N  T E S T S  MADE W I T H  2 5  PERCENT AND 5 0  PERCENT FUELS.  LOW EXCESS A I R  R E S U L T E L I N  I N C R E A S E  I N  BOTH OF 
THESE - AVERAGE HYDRCCARBON CONCENTRATIONS MEASURED WERE FROM 70-180 PERCENT HIGHER AT THE 50 PERCENT EXCESS-AIR L E V E L  
THAN AT 2 P 0  PERCENT EXCESS-AIR L E V E L .  W I T H  50 PERCENT MOISTURE FUEL,  SMOKE D E R I V A T I V E S  WERE PRODUCED U P  TO A NO. 2 
RINGELMAN,  ALTHOUGH THESE WERE I A T E R M I T T E N T  AND FOR B R I E F  P E R I O D S .  W I T H  2 5  PERCENT MOISTURE F U E L  THE I N T E R M I T T E N T  
PEAKS O C C A S I O N A L L Y  FEACHED NO. 4 RINGELMAN. NO ODOR OF COMBUSTION GASES COULD B E  DETECTED I N  THE V I C I N I T Y  OF THE STACK 
I N  RANDOM CBSEPVATIONS.  ( C A I  

23=Qh=QQ=7 A T T I T U D E S  ON D E S I G N  CF FLUE-FED I N C I N E R A T O R S  E M I S S I O N ( C O N T R 0 L  1 ) 

J A I R  P O L L U T I O A  CONITKOL ASSCC 1 0 ( 2 ) 1  P. 1 1 P - 1 1 3 ,  174 ( A P S I L  1 9 6 0 1 .  I N  DOMESTIC F I E L D ,  USE OF FLUE-FED I N C I N E R A T O P S  
S T E R L I N G ,  M. 

A S  ACCEPTABLE D I S P O S A L  TECHNIQUE I S  C O N T R O V E 9 S I A L  FROM A I R  P O L L U T I O N  V I E W P O I N T .  RESULTS OF Q U E S T I O N N A I R E  S U B M I T T E D  TO 
56  A I R  P O L L U T I C N  CONTROL AGENCIES AND 1 4  I N C I N E R A T O R  MANUFACTURES ON PREFERRED D E S I G N  OF NEW FLUE-FED I N C I N E R A T O R S  
I V D I C A T E  MANY I N N O V A T I O N S  ARE P O S S I B L E .  C O N S I D E R A B L E  DEVELOPMENT WORK I S  NECESSARY I F  SUCH U N I T S  ARE TO ENJOY FUTURE 
ROLE AS WASTE D I S P O S A L  D E V I C E S  I N  M U L T I P L E  STORY USE. ( E 1 1  

Q8-36-CO&Q A I R  P O L L U T I O N  CONTROL AND T H E  GAS I N D U S T R Y  ( I N C I N E R A T I O N  EMISSION-CONTROL G A S - F I R E D  ) 
S T E R L I N G ,  M. 

J A I R  P O L L U T I O N  CONTROL ASSOC 1 1 ( 8 ) ,  P. 3 5 4 - 3 6 1  (AUGUST 1 9 6 1 ) .  THE PERFORMANCE C H A R A C T E R I S T I C S  OF T k E  NEW 
I N C I N E R A T O R S  APE S I G N I F I C A N T L Y  B E T T E 9  THAN T H E  D E H Y D R A T I N G  (LOW I N P U T )  OR OLDER H I G H  I N P U T  I N C I N E R A T O R S  FROM A SMOKE? 
OD@R, THE ODOR PERfORMANCE C H A R A C T E R I S T I C S  FOLLOW T H E  SAME TREND AS THE SMOKE 
E M I S S I O N  C H A R A C T E R I S T I C S .  HOWEVER, T H E  SMOKE PERFORMANCE COULD NOT I N  I T S E L F  ACCURATELY REPRESENT T H E  ODOR PERFORMANCE 
CHAQACTER I S T I C S .  THF AVERAGE NEW I N C I N E R A T O R  R E Q U I R E S  APPROXIMATELY 3 5  PERCENT M0F.E HEAT I N P U T  PER POUND WASTE 
CONSUMED THAN THE LOW I N P U T  U N I T S ,  AND 2 5 0  PERCENT MORE THAN THE CLDER H I G H  I N P U T  U N I T S .  T H E  AVERAGE NEW I N C I N E R A T O R  
TAKES APPROXIMATELY T W I C E  AS LONG T O  I N C I N E R A T E  A U N I T  TEST CHARGE AS D I D  THE OLDER H I G H  I N P U T  U N I T .  T H E  F L Y  ASH 
E M I S S I O N  P A R T I C U L A T E  I S  USUALLY GREATEST WHEN BURNING T H E  GARBAGE TEST CHARGE (llT1l) FOR A L L  CLASSES OF DOMESTIC 
I N C I N E R A T O R S .  T H E  F L Y  ASH E M I S S I O N  FROM THE NEW I N C I N E R A T O R S  DOES NOT VARY TO T H E  SAME EXTENT PS T H E  LOW OR OLDER H I G H  
I N P U T  U h I I T S  WHEN I N C I N E R A T I N G  T H E  FOUR D I F F E R E N T  TEST CHARGES. THE PEPFORMANCE OF THE NEW U N I T S  I S  MORE S E N S I T I V E  TO 

AND F L Y  ASH E M I S S I O N  STANDPOINT.  
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S L  I G H T  V A R I A T I O N S  I N  DRAFT,  O P E R A T I N G  S K I L L ,  AND I N S T A L L A T I O N  TECHNIQUES.  A D D I T I O N A L  DEVELOPMENTAL EFFORT W I L L  BE 
NECESSARY T O  P E R M I T  R E D U C T I O N  I N  T H E  R E L A T I V E L Y  H I G H  PERCENTAGE O F  CARBON MONOXIDE E M I S S I O N S  FROM T H E  NEW 
I N C I N E R A T O R S .  NO D A T A  WERE O B T A I N E D  ON T H E  EXTENT O F  E M I S S I O N S ,  SUCH AS ALDEHYDES, UNBURNED HYDROCARBONS, O X I D E S  OF 
NITROGEN,  SULFUR D I C X I D E S ,  ETC., FROM THE NEW DOMESTIC I N C I N E R A T O R S .  ( P H E A )  

QB-06-cyPg6L A I R  P O L L U T I C N  CONTROL I N  M U N I C I P A L  I N C I N E R A T I O N  ( EM1 S S I O N ( C O N T R 0 L )  1 

J A I R  P O L L U T I O N  CONTROL ASSOC 1 2 ( 9 ) ,  P. 414-417 (SEPTEMBER 1962) .  V A R I O U S  METHODS OF C O N T R O L L I N G  A I R  P O L L U T I O N  O F  
LENEHAM, J. W e  

M U N I C I P A L  I N C I N E R A T C F .  COMPARATIVE OAT A ON F L Y  ASH COLLECTORS FOR I N C I N E R A T O R S ,  I N C L U D I N G  S E T T L I N G  CHAMBERS, 
SCRUBBERS, CYCLONE AND F A B R I C  COLLECTORS, AND E L E C T R O S T A T I C  P R E C I P I T A T O R S .  ( E 1  I 

QB-06-00941 S U L F U R  BALANCE OF I N C I N E R A T O R S  ( C A L O R I F I C  U L T I M A T E - A N A L Y S I  S (  REFUSE)  1 

J A I R  P O L L U T I O N  CONTROL ASSOC 1 8 ( 3 ) ,  P. 171-174 (MARCH 1968) .  REPORT ON A V A I L A B L E  DATA ON SULFUR CONTENT O F  REFUSE 
K A I S E R ,  E. R e  

COMPONENTSI I N C I N E R A T O R  R E S I D U E S ,  AND F L U E  GAS. SULFUR CONTENT O F  REFUSE COMPONENTS WAS I N V E S T I G A T E D  A T  NEW YORK 
U N I V E R S I T Y .  B U L K  SAMPLES OF M U N I C I P A L  REFUSE WERE SEGREGATED BY HAND, D R I E D ,  GROUND, AND PREPARED FOR LABORATORY 
A N A L Y S I S  O F  C H E M I C A L  ELEMENTS- STUDY SHOWED T H A T  M U N I C I P A L  REFUSE C O N T A I N S  ONLY 0.10 T O  0.15 PERCENT SULFUR. D U R I N G  
C O M B U S T I O N  MINOR F R A C T I O N  OF SULFUR I S  RELEASED AS SULFUR D I O X I D E ,  W H I L E  MAJOR F R A C T I O N  I S  F I X E D  I N  ASH, WHICH C O N T A I N S  
A L K A L I N E  O X I D E S .  CONTRASTED W I T H  COAL AND HEAVY F U E L  O I L ,  M U N I C I P A L  REFUSE I S  SHOWN TO BE MINOR T O  N E G L I G I B L E  SOURCE O F  
SULFUR D I O X I D E  A I R  P O L L U T I C N .  ( E I )  

aBz!&=~Ca941 A I R  P O L L U T I O N  R E S U L T I N G  FROM I N C I N E R A T I  ON--ITS REDUCTION AND CONTROL ( E M I S S I O N ( C O N T R 0 L )  H E A L T H  ECONOMICS 

FLOOD, L. P. 
J A I R  P O L L U T I O N  CONTROL ASSOC 9 ( 1 ) ,  P. 63-65 (MAY 1 9 5 9 ) .  C O N S I D E R A T I O N  OF P O L L U T I O N  BY SMOKE AND DUST R E S U L T I N G  
FROM I N C I N E R A T I O N ,  AND MEANS OF CONTROL. I T  IS SHOWN T H A T  E F F E C T I V E  CONTROL D E S I G N E D  I N T O  I N C I N E R A T I O N  PLANT AND 
I N C O R P O R A T I N G  THREE E L E M E N T S  CF PREVENTION,  REMOVAL AND DISPERSAL,  DECREASE C A P I T A L  I N V E S T M E N T  AND P R O V I D E  INCOME 
PRODUCING P O T E N T I A L  ( E 1  1 

Q&=Qk=Z T H E  USE OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  ON M U N I C I P A L  I N C I N E R A T O R S  ( EM1 S S I O N ( C O N T R 0 L )  C O M P O S I T I O N I R E F U S E )  
COST(  OPERA T I  NG ) COST ( C A P 1  T A L )  I 
BUMP, R. L. 

J A 1 9  P O L L U T I O N  CONTROL ASSOC 18('12)1 P. 803-809 (DECEMBER 19681. A D I S C U S S I O N  OF V A R I O U S  T Y P E S  OF GAS C L E A N I N G  
EQUIPMENT FOR INCINERATORS.  T Y P E S  DISCUSSED ARE THE B A F F L E D  SPRAY CHAMBERS SPRAY C O O L I N G  CHAMBERS, WET SCRUBBERS, 
M E C H A N I C A L  COLLECTORS, AND E L E C T R O S T A T I C  P R E C I P I T A T O R S .  T A B L E S  ARE PRESENTED SHOWING THE E F F I C I E N C Y  AND V A R I O U S  COSTS 
3 F  E M I S S I D N  EQUIPMENT FOR BOTH REFRACTORY AND WATER COOLED FURNACES. A T A B L E  L I S T I N G  I N C I N E R A T O R S  W I T H  E L E C T R O S T A T I C  
U N I T S  I S  INCLUDED.  A SUMMARY O F  REFUSE C O M P O S I T I O N  ( B Y  PERCENT)  I S  ALSO PRESENTED. 

QM6=QQ971 CONTROL OF A I R  P O L L U T I O N  AND WASTE HEAT RECOVERY FROM I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L )  
EM I S S  I Ok (COMPOS I T  I O N  1 CENTR I FU GAL-COLLECT I O N S  ELECTRO STATIC-PREC I P I TATORS 1 
ROGUS, C. A. 

P U B L I C  WORKS 9 7 ( 6 ) ,  P. 100-105 ( 1 9 6 6 ) .  T H I S  I S  THE C O N C L U S I O N  OF A S E R I E S  O F  FOUR A R T I C L E S  I N  WHICH T H E  AUTHOR 
E X A M I N E S  THE S O L I D  WASTE PROBLEMS OF HESTERN EUROPE AND EVALUATES T H E I R  C O L L E C T I O N  AND D I S P O S A L  P R A C T I C E S  I N  TERMS OF 
S I M I L A R  O P E R A T I O N S  I N  THE U N I T E D  STATES. P R E V I O U S  A R T I C L E S  HAVE COVERED REFUSE C O L L E C T I O N  AND REFUSE CHARACTER1 S T I C S ,  
C O L L E C T I O N  AND D I S P C S A L  O F  O V E R S I Z E  BURNABLE WASTES AND EUROPEAN DEVELOPMENTS I N  REFUSE I N C I N E R A T I O N .  T t I S  A R T I C L E  
D E S C R I B E S  THE CONTROL OF A I R  P O L L U T I C N  AND WASTE HEAT RECOVERY FROM I N C I N E R A T I O N .  I N  AMERICA CONCERN W I T H  T H I S  PROBLEM 
HAS BEEN EXPRESSED I N  S C I E N T I F I C  C I R C L E S  FOR OVER 2 5  YEARS, BUT ONLY W I T H I N  THE L A S T  F I V E  YEARS HAS A R E A L I S T I C  ATTACK 
BEGUN. EUROPE, ON T H E  OTHER HAND, HAS HAD FOR SOME T I M E  R I G I D  GOVERNMENT STANDARDS C O N T R O L L I N G  A I R  P O L L U T I O N  W I T H  MANY 
LARGE S C A L E  A I R  P O L L U T I O N  CCNTROL I N S T A L L A T I O N S ,  P A R T I C U L A R L Y  OF REFUSE I N C I N E R A T I O N  F A C I L I T I E S .  SEVERAL METHODS H A V E  
BEEN USED I N  A M E R I C A  AND ABROAD FOR C L E A N S I N G  RAW GAS E F F L U E N T S ,  NAMELY, S U B S I D E N C E  CHAMBERS, B A F F L E D  COLLECTORS, 
SCRUBBERS, C E N T R I  FUGAL COLLECTORS, CLOTH-TYPE F I L T E R S  AND E L E C T R O S T A T I C  P R E C I P I T A T O R S .  THE MAJOR C H A R A C T E R I S T I C S  AND 
COSTS OF THE SEVERAL COLLECTOR SYSTEMS ARE D I S C U S S E D  AND SUMMARIZED I N  TABULAR FORM. EACH OF THESE SYSTEMS, EXCEPT 
E L E C T R O S T A T I C  P R E C I P I T A T I O N ?  HAS BEEN USED I N  AMERICAN REFUSE I N C I N E R A T I O N ,  BUT ONLY W I T H  NOMINAL SUCCESS AND W I T H  

MUCH H I G H E R  E F F I C I E N C I E S .  T H I S  I S  P A R T I C U L A R L Y  TRUE OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  W H I C H  THEY NOW USE, W I T H  FEW 
EXCEPTIONS,  ON A L L  LARGE MODERN INCINERATORS.  T H E I R  D E S I G N S  OBEY THE B A S I C  CONCEPT T H A T  T H E  FUNDAMENTAL REQUIREMENT OF 

NORM PL REMOVAL E F F I C I E N C I E S  UNDER 5C PERCENT. CONVERSELY T H E  MOR E S O P H I S T I C A T E D  A P P L I C A T I O N S  I N  EUROPE HAVE PRODUCED 

A I R  P O L L U T I O N  CONTROL I S  PROPER AND THOROUGH COMBUSTION. EUROPEAN SUCCESS I N  CONTROLLING A I R  P O L L U T I O N  FROM THE 
I N C I N E R A T I O N  O F  REFUSE I S  ATTESTED TO B Y  THE F A C T  T H A T  I N  MOST I N S T A N C E S  THEY MORE THAN MEET L O C A L  RIGOROUS O F F I C I A L  
STANDARDS. ONLY A SMALL F R A C T I O N  O F  I N C I N E R A T O R S  I N  T H I S  COUNTRY NOW RECOUP WASTE H E A T  ENEPGY. ON T H E  CTHER HAND, 
W I T H  THE E X C E P T I O N  CF THOSE I N  ENGLAND, MOST OF T H E  MODERN LARGE EUROPEAN I N C I N E R A T O R S  B U I L T  AND OPERATED S I N C E  WORLD 
WAR II, H A V E  BEEN E Q U I P P E D  TO U T I L I Z E  T H I S  R E M A I N I N G  A V A I L A B L E  HEAT. THE AUTHOR D I S C U S S E S  T H E  VARIOUS PROCESSES FOR 
A I R  P O L L U T I O N  AND RECOVERY OF WASTE HEAT I N  SOME D E T A I L .  

Q k Q k Q l Q 2 4  O N L Y  F I F T E E N  PERCENT OF A L L  S O L I D  WASTES I S  I N C I N E R A T E D  ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L  1 Q U A N T I T Y  1 

REFUSE REMOVAL J@URNAL 1 0 ( 2 ) ,  P. 201 22 (FEBRUARY 1 9 6 7 ) .  S T A T I S T I C S  ARE PRESENTED ON THE CbRRENT STATUS OF 
I N C I N E R A T I O N  I N  T H E  U.S.A. AN E S T I M A T E  WAS MADE T H A T  800,000 TPY OF P A R T I C U L A T E  E M I S S I D N  WOULD CURRENTLY RESULT FROM 

P O L L U T I O N .  

MICHAELS,  A. 

PROPER I N C I N E R A T I O N  OF A L L  REFUSE. T H I S  WAS CONCLUDED TO BE AN ACCEPTABLE F I G U R E  AND NOT CAUSE MEANINGFUL A I R  

fikQk=UQ36 M O D I F I C A T I O N  O F  I N C I N E R A T O R  P R E C I P I T A T O R  B A F F L E  SAVES 815,000 PER U N I T  ( 
E L E C T P O S T A T I  C-PRECI  PITATOR-BAFFL E DES I G N  

P U B L I C  WORKS 9 2 ( 7 ) ,  P. 174 ( J U L Y  1961).  S T A I N L E S S - S T E E L  I N C I N E R A T O R  B A F F L E S  HAVE BEEN REPLACED W I T H  B A F F L E S  OF LOW 

AND WERE LONGEP L A S T I N G .  ( P H S )  

Q&=Q&UlU WATER SPRAYS G I V E  MILWAUKEE A F L Y - A S H  FREE I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R 0 L  1 HEAT-RECOVERY 

POROSITY,  LOW D E N S I T Y  F I R E B R I C K  I N  ROCHESTER, N.Y e ,  INCINERATORS.  THE REPLACEMENTS PRODUCED A $15,000 S A V I N G  PER U N I T  

H E A T (  SPACE) ) 
S W I E T L I K ,  W e  Me 

THE AMERICAN C I T Y  6 9 ( 9 ) ,  Pa 90 (SEPTEMBER 1 9 5 4 ) .  A REPORT ON T H E  GREEN BAY AVENUE PLANT,  I N C L U D I N G  D I M E N S I O N S  OF 
REFUSE STORAGE P I T ,  FURNACE VOLUMES, F L Y  ASH REMOVAL D A T A  AND COSTS ($31000 PER TON OF I T S  3 0 0 - T O N  RATED C A P 4 C I T Y ) .  
( PHS 

PB-06-0112Q DUST AND WASTE GAS E M I S S I O N  OF DOMESTIC REFUSE I N C I N E R A T O R  ( E M I S S I O N ( C O N T R O L 1  I 
WEBER, E. 

STAUB-UNO ABGASPNFALL B E 1  E I N E R  HAUSMUELLVERBRENNUNGSANLAGE, STAUB 24(61 T P. 210-216 ( J U N E  1964)  

HAS BEEN I N V E S T I G A T E D  W I T H  RESPECT TO D U S T  E M I S S I O N  PND WASTE-GAS SMELLS.  I T  WAS FOUND T H A T  T H E  DUST E M I S S I O N  WAS 

R E S U L T  I T  WAS P O S S I B L E  T O  REDUCE THE DUST E M I S S I O N  T O  30 MG/N CU-M. WASTE GAS SMELLS WERE L A R G E L Y  A V O I D E D  I F  THE 

I N C I N E R A T I O N .  ( E 1  1 

P R I V A T E L Y - O P E P A T E D  D O M E S T I C  GARBAGE I N C I N E R A T I O N  PLANTS ARE B E I N G  EMPLOYED ON AN I N C R E A S I N G  SCALE. ONE OF THESE P L A N T S  

ABOVE T H E  P E R M I T T E D  VALUES S O  THAT S I M P L E ?  WET DUST-REMOVAL HAD TO BE B U I L T  I N  TO C L E A N  THE E F F L U E N T  GASES. AS A 

R U B B I S H  I N C I N E R A T I O N  WAS C A R R I E D  OUT AT H I G H  FURNACE TEMPERATURES AND T H E  FURNACE PROPERLY ATTENDED T O  D U R I N G  
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Q83!p6=91242 0 . 7 2  CU F E E T  O F  F L Y  ASH PER TON OF REFUSE BURNED ( E M I S S I O N ( C O N T R 0 L )  1 
THE A M E R I C A N  C I T Y  73 (12 )  P. 36 (DECEMBER 1 9 5 8 ) .  AN I N C I N E R A T O R  H A V I N G  A C A P A C I T Y  OF 5 0 0  TONS PER DAY H A S  B E E N  
B U I L T  I N  C I N C I N N A T I ,  OHIO.  FOR A I R  P O L L U T I O N  EQUIPMENT I T  HAS AN EXPANSION CHAMBER AND A B A F F L E  O F  'I T H I N S U L I T E  I' 

CONSTRUCTION. APPROXIMATELY 0.72 CU F T  O F  F L Y  ASH PER TON OF R E F U S E  BURNED. ( U C )  

Q&Qb=p1211 SMOKELESS I N C I N E R A T I O N  FOR A BETTER V I E W  ( E M I S S I O N ( C O N T R 0 L )  ) 
T H E  A M E R I C A N  C I T Y  7 1 ( 9 ) ,  P. 1 8  (SEPTEMBER 1 9 5 6 ) .  A B R I E F  D E S C R I P T I O N  OF THE S P E C I A L L Y  D E S I G N E D ,  SMOKELESS, 
I N C I N E R A T I O N  U N I T  L O C A T E D  NEAR THE STATUE OF L I B E R T Y .  T H I S  U N I T ,  ENGINEERED AND MANUFACTURED B Y  THE S I L E N T  GLOW O I L  
BURNER CORP. O F  HARTFORD, CONNECTICUT,  MEETS PERFORMANCE REQUIREMENTS OF NO O F F E N S I V E  SMOKE, ODOR, OR F L Y  ASH. ( P H S )  

Q B d k Q l m  B I R M I  NGHP M' S ELECTRO PREC I P I T  AT OR I NST A L L  AT I O N  ( EM I S S I O N  ( CONTROL ) E L E C T R O S T A T I  C-PR E C I  P I  TATOR 1 

A S S O C I A T E D  W I T H  A REFUSE D I S P O S A L  PLANT.  T H E  PLANT I S  D E S I G N E D  TO CLEAN THE F L U E  GASES FROM I N C I N E R A T O R  PROCESS. WHEN 
T H E  P R E C I P I T A T O R  I S  I N  @ P E R A T I O N ,  A H I G H  U N I - D I R E C T I O N A L  VOLTAGE I S  A P P L I E D  TO T H E  DISCHARGE ELECTRODES AND SETS UP A 

C O L L E C T I N G  P L A T E  ELECTRODES. THE GAS BORNE P A R T I C L E S  P A S S I N G  BETWEEN THE C O L L E C T I N G  P L A T E S  AND THE DISCHARGE ELECTRODES 

P U B L I C  C L E A N S I N G  5 6 ( 1 1 ) ,  P. 5 5 1 - 5 5 9  ( 1 9 6 6 ) .  THE GAS C L E A N I N G  I N S T A L L A T I O N  I S  THE F I R S T  OF I T S  K I N E  TO BE 

CORONA DISCHARGE CAUSING A STREAM OF ELECTRONS AND N E G A T I V E  GAS I O N S  TO TRAVEL CONTINUOUSLY ACROSS THE STREAM T O  T H E  

BECOME N E G A T I V E L Y  CHARGED AND M I G R A T E  TO THE SURFACE OF THE C O L L E C T I N G  P L A T E  ELECTRODES ON WHICH T H E Y  ARE DEPOSITED.  
THE GUARANTEED DUST C O L L E C T I N G  E F F I C I E N C Y  O F  THE PLANT IS 98.3 PERCENT A T  112,700 CFM, 4 8 2  DEGREES F s  

QW6=Ql314 A P P L I C A T I O N  OF THE P R I N C I P L E S  OF GAS C L E A N I N G  EQUIPMENT ( E M I S S I O N ( C O N T R O L 1  1 

P U B L I C  C L E A N S I N G  5 8 ( 6 )  9 P. 2 6 1 - 2 6 4  ( 1 9 6 8 ) .  T H E  T H I R D  AND F I N A L  A R T I C L E  ON T H E  S U B J E C T  OF GAS C L E A N I N G  EQUIPMENT I N  
R E L A T I O N  TO T H E  P O L L U T I O N  PROBLEM W I T H  REFUSE D I S P O S A L .  THREE METHODS MOST POPULAR AT THE PRESENT ARE - (1) F A B R I C  

E X P E N S I V E  I N  C A P I T A L  C O S T S  ARE THE MOST E F F E C T I V E .  

QkQkQl322 A I R  P O L L U T I O N  ASPECTS OF TEPEE BURNERS USED FOR D I S P O S A L  OF M U N I C I P A L  REFUSE ( E M I S S I O N ( C O N T R 0 L I  

U.S. DEPARTMENT OF h E A L T H ,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  PUB 9 9 9 - A P - 2 8  (SEPTEMBER 1 9 6 6  1 .  T H I S  
REPORT COVERS AN E V A L U A T I O N  STUDY O F  A I R  P O L L U T I O N  E M I S S I @ N S  BASED UPON AN E X T E N S I V E  L I T E R A T U R E  SEARCH AND ON F I E L D  
T R I P S  TO 1 5  TEPEE BURNERS I N  S I X  STATES. SMOKE AS A F U N C T I O N  OF COMPOSITION AND RATE O F  CHARGE WAS OBSERVED, AND THE 
EFFECT OF BURNER CHARGING METHODS, CONSTRUCTION, AND O P E R A T I O N A L  PROCEDURES ON SMOKE E M I S S I O N S  WAS RECORDED. NONE O F  

MCLEAN, N. 

F I L T E R S  ( 2 1  WET WASHERS (3 ELECTRO-PRECIPITATORS.  OF THE THPEE METHODS, THE E L E C T R O - P R E C I P I T A T O R S ,  ALTHOUGH MORE 

C O S T ( O P E R A T 1  NG) 

THE T E P E E  I N C I N E R A T O R S  OBSERVED I N  OPERATION MEET THE NORMAL V I S I B L E  E M I S S I O N  L I M I T A T I O N S  OF A I R  P O L L U T I C N  CONTROL 
OPOINANCES OF MOST M U N I C I P A L I T I E S .  NUISANCE PROBLEMS FROM F L Y  ASH FALLOUT CAN BE EXPECTED W I T H I N  D I S T A N C E S  OF UP TO 
1,290 F E E T  DOWNWIND FROM ON O P E R A T I N G  TEPEE. BASED UPON THE R E S U L T S  OF THE STUDY, THE P U B L I C  H E A L T H  S E R V I C E  DOES NOT 
CONSIDER THE USE OF T E P E E  REFUSE BURNERS AS A S U I T A B L E  METHOD FOR THE D I S P O S A L  O F  M U N I C I P A L  REFUSE. ( U C )  

Q&QkQl3f38 TO IMPRGVE APARTMENT-HOUSE I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  1 
THE A M E R I C A N  C I T Y  6 8 ( 1 ) ,  P. 5 ( 1 9 5 3 ) .  A SMOKE R E G U L A T I O N  ENGINEER OF COLUMBUS, OHIO,  SAYS THE NUISANCE OF THE 
A N T I Q U A T E D  I N C I N E R A T O R S  DESIGNED FOR APARTMENT HOUSES AND COMMERCIAL E S T A B L I S H M E N T S  THAT ARE OLDER THAN F I V E  YEARS OLD, 
CAN ONLY B E  COMBATED BY NEW R E G U L A T I O N S  AND R I G I D  I N S P E C T I O N S .  

QB=Q4=91311 A I R  P O L L U T I O N  E F F E C T S  OF I N C I N E R A T O R  F I R I N G  P R A C T I C E S  AND COMBUSTION A I R  D I S T R I B U T I O N  ( P O L L U T I O N ( A 1 R )  
EM I S S  I O N (  CONTROL 1 1 
ROSE, A. He, JR. + STENBURG, R. L e  + CORN, Ma + HORSLEY, 9. R. + A L L E N ,  D. Re + KOLP, P. W. 

J A I R  P O L L U T I O N  CONTROL ASSOC 8 ( 4 ) ,  P. 2 9 7 - 3 9 9  (FEBRUARY 1 9 5 9 ) .  T O  D E R I V E  I N C I N E R A T O R  D E S I G N  STANDARDS AND 
C R I T E R I A  FOP M I N I M I Z I N G  DISCHARGE O F  ATMOSPHERIC POLLUTANTS,  MULTIPLE-CHAMBER I N C I N E R A T O R  STUDY WAS CONCUCTED TO O B T A I N  
I N F O R M A T I O N  ON EFFECT OF V A R Y I N G  AMOUNT AND D I S T R I B U T I O N  O F  COMBUSTION A I R ,  B U R N I N G  RATE, AMOUNT OF F U E L  PER CHARGE, 
AND I N T E R V A L  BETWEEN STOKING.  MAJOR F I N D I N G S  ARE TABULATED.  ( E 1  1 

Q&=&=u&z5. TWC! METHODS O F  WET SCRUBBING O F  GASES FOR R E D U C T I O N  O F  ATMOSPHERIC P O L L U T I O N  ( WATER-SCRUBBER 
EM I SS I O N  ( CON TROL 1 I 
ANTI-ONY, A. W. JR.  

PROC SMOKE P R E V E N T I C N  ASSOC AM, 26 PP. ( 1 9 4 8 ) .  THE WET CYCLONE P-A SCRUBBER FOR REMOVING F L Y  ASH, ETC., C O N S I S T S  
E S S E Y T I A L L Y  OF A P L A I N 1  OPEN C Y L I N D E R  I N T O  WHICH THE D I R T Y  GAS ENTERS T A N G E N T I A L L Y  AT T H E  BOTTOM AND PURSUES A S P I R A L  
B A T H  UPWARE, L E A V I N G  A X I A L L Y  AT T H E  TOP. SPRAY I S  INTRODUCED I N T O  THE GAS FROM A SPRAY-NOZZLE M A N I F O L D  I N  T H E  LOWER 
P A R T  OF THE A X I S .  T H I S  SCRUBBER IS E F F E C T I V E  ON M A T E R I A L S  DOWN T O  ABOUT 1 MICRON, BUT E F F I C I E N C I E S  F A L L  OFF ON SMALLER 
P A R T I C L E S .  ON OLD U N I T S  I N  A POWER PLANT,  THE E F F I C I E N C Y  I S  ABOUT 80 PERCENT AT F U L L  LOAD. MOST RECENT U N I T S  H A V E  
ABOUT 9 5  PERCENT E F F I C I E N C Y ,  W I T H  MUCH HIGHER WATER RATES. THE R E C I R C U L A T E D  WATER I S  A C I D  AND VERY CORRCSIVE,  BUT T H I S  
PROBLEM H A S  B E E N  SOLVED. WHERE A L K A L I  I S  CHEAP, AN ALK. SOLN. CAN B E  USED TO REMOVE S COMPDS. AS WELL A S  F L Y  ASH. A C 
ELECTRODE PLANT USED A WET CYCLONE SCRUBBER TO E L I M I N A T E  TAR FOG AND S I M I L A R  SCRUBBERS HAVE B E E N  USED ON a L A S T  FURNACE 
GAS, TO REMOVE FUME AND A C R O L E I N  EVOLVED BY COOKING L I N S E E D  O I L .  ODORS FROM F E R M t N T I N G  GARBAGE H A V E  B E E N  REMOVED B Y  
U S I N G  A CYCLONE SCRUBBER S U P P L I E D  W I T H  NO. 3 D I E S E L  O I L  TO SCRUB THE A I R .  VERY H I G H  S C R U B B I N G  E F F I C I E N C E S  CAN BE 
SECURED B Y  THE VENTURI  SCRUBBER I N  WHICH LOW-VELOCITY S C R U B B I N G  L I Q U I D  I S  I N J E C T E D  I N T O  A H I G H  V E L O C I T Y  STREAM OF D I R T Y  
GAS. THE GAS I M P I N G E S  ON AND D I S R U P T S  THE RATHER LARGE L I Q U I D  J E T S  AND ACCELERATES T H E  L I Q U I D  DROPS W I T H  PROBABLE 
FURTHER D I S R U P T I O N .  THE M I X T .  OF GAS AND SPRAY IS THEN DECELERATED AND SEPARATED I N  AN E L I M I N A T O R ,  W I T H  THE L I Q U I D  
CONTG. MOST OF THE S O L I D S .  T H I S  SCQUBBER WAS F I R S T  USED TO REMOVE S A L T  CAKE FUMES A T  A K R A F T  P U L P  M I L L .  I T  WAS LATER 
SUCCESSFULLY USED TO REMOVE THE VERY F I N E  D U S T  P A R T I C L E S  R E S U L T I N G  FROM THE U S E  OF 0 I N  T H E  OPEN-HEARTH FURNACE. THE 
V E N T U R I  SCRUBBER HAS A L S O  BEEN U S E D  TO REMOVE V A P O R I Z E D  F A T T Y  A C I D  M A T E R I A L  AND S U L F U R I C  A C I D  FOG. I N S T A L L A T I O N  COSTS 
W I L L  BE MUCH LOWER THAN T H A T  OF AN E Q U I V .  E L E C T R O S T A T I C  P R E C I P I T A T O R .  HIGHER POWER COSTS W I L L  B E  O F F S E T  B Y  LOWER F I X E D  
CHARGES. ETC. ( C A )  

g&Qb=fl51.4 GAS C L E A N I N G  EQUIPMENT ( I N C I N E R A T I O N  P O L L U T I O N ( A 1 R  I E M I S S I O N ( C O N T R 0 L I  I 

P U B L I C  C L E A N S I N G  5 8 ( 4 ) ,  P. 1 6 7  ( A P R I L  1 9 6 8 1 .  THE M A J O R I T Y  OF GAS C L E A N I N G  EQUIPMENT ( A I R  P O L L U T I O N  CONTROL) 
MCLEAN, N e  

I N S T A L L A T I O N S  F A L L  I N T O  ONE OF THE FOLLOWING CATEGORIES-  I N E R T I A L  SEPARATORS, IMPINGEMENT SEPARATORS, AND ELECTRO- 
P R E C I P I T A T O R S .  T H E  I N E R T I A L  SEPARATORS CAN BE S U B D I V I D F D  I N T O  S E T T L I N G  CHAMBERS AND M E C H A N I C A L  COLLECTORS, AND T H E  
I M P I N G E M E N T  SEPPRATOPS, I N T O  GAS SCRUBBERS AND F A B R I C  F I L T E Q S .  T H E  S I M P L E S T  METHOD OF C O N T R O L L I N G  P O L L U T I O N  I S  THE 
G R A V I T Y  S E T T L I N G  CHAMBER. I T  IS E S S E N T I A L L Y  A LARGE CHAMBER BETWEEN T H E  SOURCE O F  ASH AND T H E  STACK. I T  IS D E S I G N E D  TO 
REDUCE GAS V E L O C I T Y  AND ALLOW T H E  S E T T L I N G  OUT OF SOME OF THE SUSPENDED SOLIDS.  THE CHAMBER MAY BE EQUIPPED W I T H  
B A F F L E S ,  AND THESE B A F F L E S  MAY BE WETTED. T H E  D I M E N S I O N S  GENERALLY ARE LARGE, AND THE A P P L I C A T I O N  OF THE CHAMBERS 

5 0  PERCENT, AND MAY BE AS LOW AS 1@ PERCENT. MECHANICAL COLLECTORS ARE THOSE I N  WHICH REMOVAL OF DUST AFiD G R I T  I S  
BROUGHT ABOUT B Y  U T I L I Z I N G  FORCES R E S U L T I N G  FROM CHANGES I N  T H E  D I R E C T I O N  O F  THE GAS FLOW. T H E  'SEPARATING FORCE 
U S U A L L Y  EMPLOYED I S  T H E  C E N T R I F U G A L  FORCE WHEN THE GASES ARE MADE TO S P I N  I N  A V O R T I C A L  MOTION (CYCLONE COLLECTORS) .  

D E S I G N  O F  IMPINGEMENT SEPARATORS I S  T H A T  WHEN DUST-LADEN GAS I M P I N G E S  ON A S O L I D  OR L I Q U I D  BODY, T H E  GAS WILL BE 
DEFLECTED AROUND T H E  BOGY. T H E  DUST P A R T I C L E S ,  DUE TO A GREATER I N E R T I A ,  TEND TO C O L L I D E  W I T H  THE BODY SURFACE AND B E  
SUBJECTED '0 A R E T A I N I N G  FORCE. EXAMPLES ARE S E L F - I N D U C E D  SPRAY SCRUBBERS, TOWER SCRUBBERS, V E N T U R I  SCRUBBERS, F A B R I C  
F I L T E R S ,  AND GRAVEL BED F I L T E R S .  GAS SCRUBBERS OPERATE AT R E L A T I V E L Y  H I G H  E F F I C I E N C I E S  R A N G I N G  FROM 80 PERCENT FOR THE 
SELF- INDUCED SPRAY SCRUBBER W I T H  A PRESSURE DROP OF 4 TO 6 I N C H E S  W.G. TO OVER 99  PERCENT FOR THE V E N T U R I  SCRUBBER, 
WHICH R E Q U I R E S  A PRESSURE DROP O F  SOME 40 TO 5 0  I N .  W.G. T H E  GRAVEL BED F I L T E R  WORKS I N  CONTINUOUS O P E R A T I O N  A T  
TEMPERATURES U P  T O  600 DEGREES F AND AT E F F I C I E N C I E S  I N  EXCESS OF 99 PERCENT. THESE F I L T E R  BEDS C O N S I S T  OF ONE OR MORE 

GENERALLY IS L I M I T E D  T O  P A R T I C L E S  LARGER THAN 100 MICRONS. E F F I C I E N C I E S  I N  F I N E  DUST REMOVAL GENERALLY ARE L E S S  THAN 

CYCLONES ARE NOT GENERALLY CONSIDERED ECONOMICAL FOR P A R T I C L E S  BELOW ABOUT 5 MICRONS. THE P R I N C I P L E  I N V C L V E O  I N  THE 
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LAYERS OF A B R A S I O N  R E S I S T A N T  M A T E R I A L ,  SUCH AS GRAVEL THROUGH WHICH THE DUSTY G A S  IS PASSED. THE DUST CAUGHT I N  T H E  
F I L T E R  B E D  I S  REMOVED B Y  A V I B R A T I N G  SCREEN. I N  AN ELECTRO- P R E C I P I T A T O R ,  T H E  DUST-LADEN GAS IS PASSED BETWEEN 
C U R T A I N S  OF EARTHED C O L L E C T I N G  P L A T E S  AND A S E R I E S  OF H I G H  VOLTAGE DISCHARGE OR I O N I Z I N G  WIRES. E L E C T R O - P R E C I P I T A T O R S  
CAN B E  D E S I G N E D  FOR ANY VOLUME, HAVE LOW MAINTENANCE COSTS, AND T H E  DRAFT L O S S  U S U A L L Y  I S  L E S S  THAN 0.5 I N .  W.G. GASES 

V E L O C I T Y  OF T H E  GAS MUST BE REDUCED T O  3 TO 5 F T  PER SECOND AND O I S T R I B U T I O N  MUST BE UNIFORM.  THUS SPACE REQUIREMENTS 
ARE H I G H .  C O L L E C T I N G  E F F I C I E N C I E S  ARE I N  T H E  RANGE OF 9 5  T O  99.7 PERCENT. ( U C )  

NORMALLY MUST HAVE A TEMPERATURE LOWER THAN 6 0 0  DEGREES F. AND MUST BE H U M I D I F I E D  BEFORE E N T E R I N G  T H E  CHAMBER. THE 

8 8 - 0 6 - 0 1 7 7 2  AIR POLLUTION DETERRENTS ( EMISSION(CONTROL) 1 POLLUTION(AIRI INCINERATOR(FLUE-FED) ) 
WALSH, G. W. 

REFUSE REMOVAL JOURNAL 4 ( 3 )  , P. 2 1  (MARCH 1 9 6 1 ) .  A D I S C U S S I O N  OF THREE GENERAL T E C H N I Q U E S  USED TO CONTROL A I R  
CONTAMINANTS, W I T H  E M P H A S I S  ON T H E  CONTROL O F  POLLUTANTS FROM WASTE I N C I N E R A T I O N  AND ON P A R T I C U L A T E  REMOVAL. ( P H S I  

Q&Qkua I N C I N E R A T O R  CUTS A I R  P O L L U T I O N  W I T H  NEW E N G I N E E R I N G  D E V I C E S  ( P O L L U T I O N ( A I R 1  E M I S S I O N ( C O N T R 0 L )  
M I L T C N ,  H. E .  

REFUSE REMCVAL JGURNAL 8 ( 6 1 1  P. 22 ( 1 9 6 5 1 .  THE TOWN O F  STRATFORD, CONN. D I S P O S E S  OF A P P R O X I M A T E L Y  1,800 TONS O F  
REFUSE PER MOUTH I N  I T S  NEW I N C I N E R A T O R .  THE MODERN REFUSE D I S P O S A L  SYSTEM HAS FEATURES INCORPORATED I N T O  I T  WHICH 
G I V E  T H E  MOST E F F I C I E N T  COMBUSTION AND A I R  P O L L U T I O N  CONTROL. I T  C O N S I S T S  OF TWO 120 TONS PER DAY CONTINUOUS FEED, 
T R A V E L I N G  GRATE-TYPE I N C I N E R A T O R  U N I T S  WHICH ARE T H E  P I T  AND CRANE TYPE.  THERE ARE THREE T A B L E S  C O V E R I N G  COSTS OF 
C O L L E C T I O N  AND I N C I N E P A T I O N ,  EQUIPMENT TYPES, 4ND SOME TEST DATA. 

Q&skmIip I N C I N E R A T O R S  CAN MEET TOUGHER STANDARDS ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  

T H E  AMERICAN C I T Y  82, P. 97-98 (AUGUST 1967). E M I S S I O N  T E S T S  DEMONSTRATE C O N C L U S I V E L Y  THAT AN I N C I N E R A T O R  

WATER SPRAYS, A SECONDARY B A F F L E  CHAMBER, AND CYCLONE COLLECTORS MEETS E X I S T I N G  AND PROPOSED A I R  P O L L U T I O N  CONTROL 

MANDELBAUM, H. 

C O N S I S T I N G  OF A SECONDPRY COMBUSTION CHAMBER, A LOW-VELOCITY E X P A N S I O N  OR C O O L I N G  CHAMBER , 4 BANKS OF HIGH-PRESSURE 

RE QU I REM ENTS . ( PH EA 1 

QBdn4rQ2124 T E S T S  Oh E M 1  S S I O N S  FROM REFUSE I N C I N E R A T I O N  CHIMNEY STACKS ( C O M P O S I T I O N ( T R E N D S )  P O L L U T I O N ( A 1 R )  
E M I S S  I O h ( C O N T R 0 L  1 1 
BARTON, A. E. + C!STLE, E. J.  

P U B L I C  WORKS AND M U N I C I P A L  S E R V I C E S  CONGRESS, (NOVEMBER 16, 1 9 6 6 )  A S  THE REQUIREMENTS FOR CLEANER A I R  ARE 
I N C R E A S E D ,  AND T H E  T Y P E  OF WASTE I N  CFANGING R A P I D L Y ,  I T  I S  NECESSARY TO KEEP A BETTER CHECK ON THE TYPES OF E M I S S I O N S  
FROM I N C I N E R A T O R S .  E X T E N S I V E  T E S T S  ON NUMEROUS I N C I N E R A T O R S  HAVE-BEEN MADE AND DATA HAS B E E N  T A B U L A T E D - I N  T H E  PAPER! 

08 07 BULKY WASTE 

D847-QQQ2l C L A I M  S E M I - M O B I L E  I N C I N E R A T O R  W I L L  BURN AUTOS, T I M B E R ,  B U L K  ( BULKY-WASTE I 
REFUSE REMOVAL JOURNAL 1 0 ( 7 ) ,  P. 18 (SEPTEMBER 1 9 6 7 ) .  T H E  P E R F E C T A I R E  I N C I N E R A T O R  I S  A S E M I - M O B I L E  U N I T  D E S I G N E D  
TO HANDLE AUTOMOBILE B O D I E S ,  B U I L D I N G  D E M O L I T I O N  TIMBERS,  REFRIGERATORS,  AND OTHER BULKY REFUSE.  

3 8 - 0 7 - Q Q Q x  PRCTOTYPE L O G  I N C I N E R A T O R  OPERATES I N  B A L T I M O R E  PARK ( GAS-FIRED I 

P U B L I C  WORKS, 9 7 ( 1 1 ) ,  7 2 - 3  (NOVEMBER 1 9 6 6 ) .  I N C I N E R A T O R  D E S I G N  AND CONSTRUCTION I S  D E S C R I B E D  I N  W H I C H  FURNACE 
D V I R K A ,  M. 

C O N S I S T S  O F  LARGE P R I M A R Y  COMBUSTION CHAMBER AND S E T T L I N G  CHAMBER EQUIPPED W I T H  H O R I Z O N T A L  F L Y  ASH S E P A R A T I O N  B A F F L E .  
E M I S S I O N  TEST SHOWED T H A T  D E S I G N ,  U S I N G  S P E C I A L L Y  DESIGNED O V E R F I R E  COMBUSTION A I R  J E T S ,  ADDED GREATLY TO E F F I C I E N C Y  OF 
FURNACE. SMOKE E M I S S I O N S  D I D  NOT EXCEED NO. 0 . 5  ON RINGELMAN CHART. I N C I N E R A T O R  HAS PROVED E F F E C T I V E  FOR D I S P O S A L  OF 
LOGS, AND MAY b E  ADAPTED FOR I N C I N E R A T I O N  OF OTHER BULKY REFUSE. COMBUSTION CHAMBER CAN ACCOMMODATE LOGS UP TO 14 F E E T  
LONG. VOLUME I S  993 CU-FT. ( E I I  

2li=QZ=QQQ92 T E P E E  REFUSE BURNER PAS E X T E N T I O N  DOME ( I N C I N E R A T O R  TEPEE-BURNER 

T H E  AMERICAN C I T Y  i30(8), P. 165 (AUGUST 1 9 6 5 ) .  L E X I N G T O N ,  KENTUCKY USES A T E P E E  REFUSE BURNER FOR I T S  
BULKY-WASTES. BUPNING R A T E  I S  ABOUT 28 TO 30 LOADS PER DAY. A S P E C I A L  E X T E N S I O N  R A I S E S  THE DOME TO P E R M I T  MORE 
THOROUGH B U P N I N G  BEFORE THE SMOKE ESCAPES. THE U N I T  COST 6 1 2 , 7 0 0  PLUS A $ 1 5 , 5 0 0  COST O F  I N S T A L L A T I O N .  

Q8-C7-003&p CLEANEST I N C I N E R A T O R  STACK GASES ( E M I S S I O N ( C O N T R 0 L )  1 

MOORE, W .  M. 

WEGMAN, L. S. 
T H E  AMERICAN C I T Y  8 2 ( 5 ) ,  P. 8 9 - 9 1 ,  142, 144 (MAY 1 9 6 7 ) .  F E A T U R E S  OF I N C I N E R A T O R  I N  NORTH HEMPSTEAD, N. Y. W I T H  
THREE FURNACES RATED A T  200 T O N S / 2 4  HR. EACH. FURNACES HAVE S I X  SEPARATE CONTROL LOOPS FOR UNDER GRATE A I R  CONTROL, 
FOR FURNACE TEMPERATURE CONTROL, FOR FURNACE DRAFT CONTROL, FOR CYCLONE COLLECTOR CONTROL, FOR GAS TEMPERATURE CONTROL 
BY SPRAY WATER COOLING, AND BY A I R  CO@LING.  CONTROL P A N E L  INSTRUMENTS SHOW A L L  REQUIRED DATA. FEATURE THAT HAS 
ALREADY PROVEN I T S  kORTH C O N S I S T S  OF F A I L - S A F E  DAMPER SYSTEM AND BYPASS F L U E  I N  EVENT OF POWER F A I L U R E .  S L A G G I N G  WAS 
REDUCED BY USE OF S I L I C O N - C A R B I D E  AND AIR-COOLED WALLS I N  FURNACE. ( E 1 1  

nB=!,lkQDS T H E  I N C I N E R A T I O N  OF BULKY REFUSE ( A N A L Y S I S  ( P R O X I M A T E 1  A N A L Y S I S (  U L T I  MATE) R E S I D U E  1 

PROC OF T H E  1 9 6 6  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 3 9 - 4 8  ( M A Y  1-41 1 9 6 6 ) .  BULKY REFUSE I S  T H E  O V E R S I Z E D  S O L I D  
C O M B U S T I B L E  WASTE T b A T  I S  TOO LARGE OR OTHERWISE NOT P R A C T I C A L  TO BURN I N  CONVENTIONAL M U N I C I P A L  OR I N D U S T R I A L  
I N C I N E R A T O P S .  THE WASTE E I T H E R  I S  TOO LARGE TO CHARGE, BURNS TOO SLOWLY, OR CONTAINS S T E E L  O F  SHAPES T H A T  WOULD 
I N T E R F E R E  W I T H  THE B U R N I N G  OR T H E  R E S I D U E  DISCHARGE FROM CONTINUOUS I N C I N E R A T O R S  THAT WERE D E S I G N E D  FOR SMALLER AND 
NORMAL REFUSE. S P E C I A L  FURNACES ARE NEEDED TO CONSUME T H E  BULKY REFUSE WITHOUT P R I O R  S I Z E  R E D U C T I O N  OR SEGREGATION. 
T H E  D E S I G N  AND F I R S T  R E S U L T S  OF TESTS OF A R E L A T I V E L Y  S I M P L E  AND P R A C T I C A L  TYPE OF I N C I N E R A T O R  ARE DESCRIBED.  T H E  
FURNACE C A N  BE LOADED BY HAND FOR ONE BATCH P E T  DAY OPERATION,  OR LOADED B Y  TRACTOR AND PUSHER B L A D E  FOR CONTINUOUS 8 
H R I D A Y  OPERATION.  ( A U T H )  

K A I S E R ,  E. R. 

Q & * P Q C a  I N C I N E R A T I O N  O F  B U L K Y  REFUSE, P A R T  2 ( E M I S S I O N ( C O N T R O L 1  ) 
K A I S E R ,  E. P. 

PROC O F  T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 1 2 9 - 1 3 5  (MAY 5 - 8 1  1968) .  T E S T S  H A V E  SHOWN P R A C T I C A B I L I T Y  OF 
HEARTH-TYPE FURNACES FOR I N C I N E R A T I O N  O F  O V E R S I Z E D  BURNABLE WASTES. TSUCK LOADS C O N T A I N I N G  LOGS, BRUSH, D E M O L I T I O N  
LUMBER, F U R N I T U R E ,  T I R E S  AND L I K E  ARE TRACTOR CHARGED I N T O  FURNACE. BURNING R A T E S  AVERAGE 1 8  L B / H R / S Q  FT. OF 
TEFRACTORY HEARTH AREA. SECONDARY COMBUSTION SPACE I S  NECESSARY T C  BURN SMOKE T H A T  IS GENERATED I N  FURNACE. F L Y  ASH 
E M I S S I O N  IS LOW BECAUSE OF M I N I M A L  FLOW OF U N D E R F I R E  A I R .  PROPOSED D E S I G N S  FOR I N C I N E R A T I O N  OF 2 TO 20 T P H  ARE SHOWN. 
( E 1 1  

~ a - e 7 - 0 n 5 8 ~  SMOKELESS BRUSH DISPOSAL ( INCINERATOR BULKY-WASTE ) 
PALMER, C. L. 

P U B L I C  WORKS 9 6 ( 5 ) ,  P. 60-92 ( M A Y  1 9 6 5 ) .  PERFORMANCE OF TWO SMOKELESS BRUSH BURNING P L A N T S  O F  DEPT. O F  P U B L I C  
WORKS, D E T R O I T ,  MICHI  T H A T  CONSUME A L L  TREE T R I M M I N G S ,  BRUSH AND LOGS COLLECTED BY DEPARTMENT. AND, ON T R I A L  B A S I S ,  
S I M I L A R  WASTES FROM P R I V A T E  N U R S E R I E S  AND LANDSCAPERS. BRUSH AND LOGS ARE PUSHED I N T O  P L A N T S  B Y  FRONT END LOADER 
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E Q U I P P E D  W I T H  PUSHPLATE ATTACHMENT. AVERAGE OF 1000 C U  YD/B-HR S H I F T  I S  CONSUMED. A L L  REQUIRED DRAFT I S  P R O V I D E D  BY 
STACK 1 5 C  F T  H I G H  AND 6 F T  I N  DIAMETEQ.  SECOND PLANT I S  D E S I G N E D  TO S U S T A I N  CONSTANT P R I M A R Y  CHAMBER TEMPERATURE OF 
2 0 0 0  F AND OCCASIONAL F L A R E S  UP TO 2400 F. F I R S T  P L A N T  WAS D E S I G N E D  FOR CONSTANT TEMPERATURE OF 1800 F .  ( E 1 1  

QB-07-QQ428 H A P Y E R M I L L  G R I N D S  LUMBER FOR I N C I N E R A T I O N  G R I N D I N G  BULKY-WASTE 1 
T H E  AMERICAN C I T Y  7 6 ( 1 0 1 ,  P. 2 2  (OCTOBER 1 9 6 1 ) .  A D E S C R I P T I O N  OF AN I N C I N E R A T O R  E Q U I P P E D  W I T H  A HAMMERMILL WHICH 

A T  D E M O L I T I O N  S I T E S  I N  OPDER T O  REDUCE A I R  P O L L U T I O N .  T H I S  S P E C I A L  I N C I N E R A T O R  MAY SERVE A S  AN A L T E R N A T I V E  D I S P O S A L  
IS B E I N G  T E S T E D  AS A MEANS OF D I S P O S A L  FOR LARGE LUMBER. NEW YORK C I T Y  EXPECTS SOON T O  BAN A L L  OPEN BURNING OF LUMBER 

METHOD. ( P H S )  

Qs-07-Qp134 HARBOR GEFUSE D I S P O S A L  I N  A LARGE PORT ( I N C I N E R A T I O N  GAS-FIRED E M I S S I O N ( C O N T R 0 L )  
S Y L V E S T E R ?  M e  E. 

P U B L I C  WORKS 8 3 ( 1 0 ) ,  P. 8 0 - 8 1  ( 1 9 5 2 ) .  A P P R O X I M A T E L Y  5 0 0  TONS OF REFUSE , COLLECTED FROM LOS ANGELES, C A L I F O R N I A  
HARBOR, C O N S I S T I N G  CF P A P E R ?  TRASH, AND CREOSOTED LOGS AND T I M B E R S  ARE BURNEC PER MONTH WITHOUT ATMOSPHERIC P O L L U T I O N  

F U E L .  ( C A )  
I N  A GAS F I R E D  I N C I N E R A T O R  F I T T E D  W I T H  MECHANICAL L O A D I N G  EQUIPMENT. T H E  BURNER I S  R E A D I L Y  C O N V E R T I B L E  TO GAS A S  A 

Q B - A L Q Q B S  BPUSH AND TRUNK BURNING P L A N T  I N  C I T Y  OF D E T R O I T  ( BULKY-WASTE E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  

J A I R  P O L L U T I O L  CONTROL ASSOC 1 5 ( 1 2 ) ,  P.  5 8 0 - 5 8 2  (DECEMBER 1 9 6 5 ) .  D E S I G N  AND I N S T A L L A T I O N  OF S I X  T P H  I N C I N E R A T O R  
S T E G L I N G ?  M. 

PLANT FDR BURNING DUTCH E L M  D I S E A S E D  T R E E S ?  BRUSH AND TRUNKS. I N F O R M A T I O N  IS PROVIDED ON B A S I C  P L A N T  LAYOUT AND 
D E S I G N ?  WET FLY-ASH COLLECTOR CONFIGURATION,  O P E R A T I N G  AND MAINTENANCE E X P E R I E N C E ,  AND RECOMMENDED CHANGES FOR ANY 
FUTURE S I M I L A R  I N S T A L L A T I O N S .  STACK E M I S S I O N  T E S T  DATA ARE ALSO REPORTED. ( E 1  1 

M=QZ=QQPClft T E P E E S  BURN STOCKHOLM'S R U B B I S H  ( I N C I N E R A T O R  BULKY-WASTE ) 

P U B L I C  C L E A N S I N G  5 2 ( 1 2 1  , P. 5 4 6  (DECEMBER 1 9 6 2 ) .  AN UNEXPECTED AND PROLONGED INCREASE I N  REFUSE Q U A N T I T Y  COUPLED 
BJORKMAN, A. 

W I T H  T H E  FACT THAT NO S I T E  FOR A NEW I N C I N E R A T O R  WILL B E  A V A I L A B L E  FOR SOME T I M E ,  HAS L E D  T H E  C I T Y  OF STOCKHOLM, 
SWEDEN? T O  PURCHASE TWO AMERICAN-MADE C O N I C A L  BURNERS. THE BURNERS, EACH O F  WHICH H A S  A D A I L Y  C A P A C I T Y  OF BO TONS, ARE 
NOT S U I T A B L E  FOR DOMESTIC REFUSE BUT WILL BE USED T C  D I S P O S E  OF T H E  LARGE Q U A N T I T I E S  OF WRAPPING M A T E R I A L ?  C A S I N G S ?  OLD 
F U R N I T U R E ,  D E M O L I T I O N  T I M B E R ,  AND S I M I L A R  REFUSE. ( P H S )  

Q&=QI=QQ941 SMOKELESS BURN1 NG OF AUTCMOBILE B O D I E S  [ I N C I N E R A T I O N  BULKY-WASTE E M I S S I O N ( C O N T R 0 L  HEAT-BALANCE ) 

J A I R  P O L L U T I O N  CONTROL ASSOC 1 2 ( 2 ) 1  P. 6 4 - 7 3  (FEBRUARY 1 9 6 2 ) .  OPEN BURNING OF AUTOMOBILE B O D I E S  T C  PREPARE T H E  
S T E E L  FOR B A L I N G  HAS B E E N  P R A C T I C E D  FOR YEARS B Y  AUTO-WRECKING YARDS. T H E  BLACK SMOKE R E S U L T I N G  FROM T H E  P A R T I A L  

K A I S E R ,  E. R .  + T O L C I S S t  J. 

COMBUSTION OF T k E  P A I N T ?  SOUND D E A D E N I N G  M A T E R I A L S ?  RUBBER, UPHOLSTERY, WIRE AND P L A S T I C S ,  HAS FREGUENTLY BEEN T H E  
CAUSE OF C C M P L A I N T  I N  URBAN C O M M U N I T I E S .  I N  RECENT YEARS L O C A L  AND S T A T E  L E G I S L A T I O N  H A S  OUTLAWED THE P R A C T I C E  OF OPEN 
BURNING I N  MANY AREAS, AND S I M I L A R  R E S T R I C T I O N S  CAN BE EXPECTED ELSEWHERE. BURNING I S  A P R A C T I C A L  WAY TO CLEAN AUTO 
S T E E L ,  AND IS NECESSARY T O  PRODUCE T H E  GRADE D E S I R E D  FOR REMELTING.  AN ECONOMICAL FURNACE FOR. D O I N G  THE J O B  WITHOUT 
A I P  P O L L U T I O N  H A S  THEREFORE BEEN SOUGHT BY B O T H  AUTC WRECKERS AND A I R  P O L L U T I O N  CONTROL O F F I C I A L S .  I T  WAS RECOGNIZED 
AT T H E  OUTSET THAT THE COST O F  SMOKELESS CLOSED BURNING WOULD BE H I G H E R  THAN T H A T  OF OPEN BURNING.  T H E  COST OF CLOSED 
B U R N I N G  CGULD BE OFFSET BY A S L I G H T L Y  LOWER P R I C E  P A I D  FOR SCRAPPED CARS. A S  CLOSED B U R N I N G  OF AUTG B C D I E S  CANNOT 
REASONABLY BE C O M P E T I T I V E  W I T H  OPEN BURNING I N  THE SAME AREA, L E G I S L A T I O N  TO OUTLAW OPEN BURNING I S  NECESSARY TO 
ENCOURAGE T H E  U S E  O F  CLOSED BURNERS. THE L A C K  OF PROVED AUTO BURNERS W I T H I N  THE F I N A N C I A L  REACH OF AUTOWRECKERS HAS 
D E L A Y E D  THE ABATEMENT OF A I R  P O L L U T I O N  FROM WRECKING YARDS. T H E  PURPOSE OF T H I S  REPORT TO PRESENT THE I N F O R M A T I O N  FOR 
T H E  CONSTRUCTION AND O P E R A T I O N  @ F  T E S T E D  DESIGNS.  A DOUBLE-ENDED SHED-TYPE FURNACE W I T H  A SMOKELESS AFTERBURNER WAS 
D E S I G N E D  BY T H E  AUTHORS FOR BURNING U P  TO 2 8  AUTO B O D I E S  A DAY I N  AN AUTO-WRECKING OR SCRAP YARD. THE FURNACE MAY BE 

FURNACE WAS USED TO CEVELOP AND PROVE THE D E S I G N .  THE DOUBLE-ENDED FURNACE HAS AN ANNUAL C A P A C I T Y  OF 6 0 4 8  B O D I E S  WHEN 
CONSTRUCTED FRCM CONCRETE BLOCKS, F I R E B R I C K ,  AND USED OR NEW S T E E L  BY LOCAL CONTRACTORS. A SINGLE-ENDED PROTO-TYPE 

OPERATED 2 1 6  F U L L  DAYS A YEAR. ON T H E  SAME B A S I S ,  THE SINGLE-ENDED FURNACE H A S  A C A P A C I T Y  OF ONLY 4320 BODIES. AT 
1100 L B  OF C L E A N  STEEL PER BODY, THE R E S P E C T I V E  TONNAGES WOULD BE 3 3 2 6  AND 2 3 7 6  A YEAR. T H E  C A P I T A L  AND O P E R A T I N G  COST 
OF T H E  DOUBLE-ENDED FURNACE I S  E S T I M A T E D  AT $ 3 . 7 6  PER BODY OR $ 6 . 8 3  PER NET TON OF S T E E L  ABOVE T H E  COST OF OPEN 
BURNING. S I M I L A R L Y ,  THE CCST OF BURNING WOULD BE $5.13  PER BODY OR $ 9 . 3 2  PER N E T  TON W I T H  THE SINGLE-ENDED FURNACE. 

--07-u194 A P A R T I A L  ANSWER TO THE SCRAP-YARD BURNING PROBLEM ( BULKY-WASTE I N C I N E R A T I O N  

B E  CONTROLLED AND NEED N O T  CAUSE THE PROBLEM OF A I R  P O L L U T I O N .  T H E  U N I T  USED I S  DESCRIBED.  ( P H S )  
THE A M E R I C A N  C I T Y  7 3 ( 5 ) ,  P. 8 (MAY 1 9 5 8 ) .  A DEMONSTRATION AT AN ATLANTA SCRAP YARD PROVED SCRAP-YARD BURNING CAN 

Q&.=2kUSpI P R I V A T E  I N C I N E R A T O R  CO. B E A T S  OPEN BURNING LAW ( T E P E E  ) 
REFUSE REMOVAL JOURNAL l ( 8 )  T P. 8 (AUGUST 1 9 5 8 1 .  A TEPEE I N C I N E R A T O R  I S  M O D I F I E D  SO THAT REFUSE AND SUCH D I F F I C U L T  

( P H S I  
A R T I C L E S  AS T I R E S  CAN B E  SUCCESSFULLY BURNED W H I L E  M E E T I N G  A I R  P O L L U T I O N  CONTROL REQUIREMENTS AT NEWARK? NEW JERSEY 

Xi4U.=2.L694 W@OD R E S I D U E  I N C I N E R A T I O N  I N  TEPEE BURNERS ( P O L L U T I O N ( A 1 R )  C D S T ( C A P I T A L 1  COST(OPERAT1NG) CESIGN 
BULKY-WASTE I 
B D U B E L t  R.  W. 

OREGON S T A T E  U N I V E R S I T Y  ENGRG EXPERIMENT S T A T I O N ,  C I R C  3 4  ( J U L Y  1 9 6 5 ) .  I N F O R M A T I  ON CONCERNING COMBUST I O N  I N  T E P E E  
WASTE BURNERS COVERS P R O P E R T I E S  CF WOOD AS F U E L  AND D E S I R A B L E  O P E R A T I N G  RANGE FOR TEPEE BURNZRS. D E S I G N  AND 
CONSTRUCTION D F  WASTE BURNER? TEPEE BURNER O P E R A T I O N  AND COSTS., I T  I S  CONCLUDED THAT T E P E E  BURNER I S  NOT D E S I R A B L E  
I N C I N E R A T O R  FROM A I R  P G L L U T I O N  S T A N D P O I N T ?  BUT B Y  O P T I M I Z I N G  COMBUSTION C O N D I T I O N S  FOR EACH I N D I V I D U A L  BURNER 
P O L L U T A N T S  CAN BE M I N I M I Z E D .  ( E I )  

",Bz(Ll=QlZU AUTO BOGY AND BULK WASTE I N C I N E R A T I O N  ( P O L L U T I O N ( A 1 R )  SURVEY COST(OPERAT1NG) T E P E E  ) 

REFUSE REMOVAL JOUPNAL 3 ( 1 1 ) ,  P. 8 (NOVEMBER 1 9 6 0 ) .  A STUDY OF T H E  I N C I N E R A T I O N  OF B U L K  WASTES WHICH ARE NOT 
NORMALLY CONSUMED I N  C C N V E N T I O N A L  M U N I C I P A L  I N C I N E R A T O R S .  G I V E S  RESULTS FROM A SURVEY OF U.S. C I T I E S  ON BULK WASTE 

A U T O M O B I L E  BODIES.  ( P H S )  

Q M L Q l Z S l  STCCKhOLN USES C O N I C 4 L  BURNERS TO A I D  D I S P O S A L  ( TEPEE I N C I N E R A T I O N  BULKY-WASTE ) 
REFUSE REMOVAL JOURNAL 6 ( 4 ) ?  P. 1 6  ( A P R I L  1963).  THE C I T Y  OF STOCKHOLM, SWEDEN, I S  U S I N G  TWO AMERICAN-MADE 
PREFABRICATED,  C C N I C A L  R E F U S E  BURNERS TO SUPPLEMENT THE O P E R A T I O N  OF THE C I T Y ' S  LARGE REFRACTORY I N C I N E R A T O R .  T H E  
RUPNEQS ARE B E I N G  USED T O  CCNSUME T R E E  L I M B S ?  D E M O L I T I O N  LUMBER, LARGE BOXES AND CRATES FROM F A C T O R I E S ,  A L L  OF WHICH 

K A I S E R ,  F. R. + T O L C I S S ?  J .  

D I S P O S A L .  D I S C U S S E S  C O N I C A L  BURNERS? TUNNEL BURNERS, A I R  P O L L U T I O N ,  D I S P O S A L  COSTS, AND THE BURNING OF SCRAPPED 

4 R E  NOT ACCEPTABLE I N  T H E  REFRACTORY I N C I N E R A T O R ,  AND SOME OF THE MORE H I G H L Y  COMBUSTIBLE HOUSEHOLD REFUSE WHICH I S  
COLLECTED.  T H E  STOCKHOLM OPERATION I S  AN EXCELLENT EXAMPLE OF THE K I N D  OF JOB THESE C O N I C A L  BURNERS ARE D E S I G N E D  T O  
DO. C O M M U N I T I E S  UNABLE T B  B U I L D  LARGE I N C I N E R A T O R S  CAN D I S P O S E  O F  T H E I R  REFUSE W I T H  ONE OF THESE L E S S  E X P E N S I V E  
U N I T S .  T H E  R E S I D U E  FROM SUCH I N S T A L L A T I O N S  MAKES E X C E L L E N T  L A N D F I L L  M A T E R I A L ,  AND I T  I S  B E L I E V E D  T H A T  I F  ONE OF THESE 
BURNERS I S  USED I N  CONJUNCTION W I T H  A L A N D F I L L ,  T H E  L I F E  OF THE L A N D F I L L  CAN B E  INCREASED 10 T I M E S .  ( F H S )  

w Z = Q 1 8 3  SMOKELESS BRUSH BURNING PLANTS REDUCE A I R  P O L L U T I O N  I N  D E T R O I T  ( I N C I N E R A T I O N  C O S T ( C A P 1 T A L )  

REFUSE REMOVAL JCURNAL 8 ( 3 ) ,  P. 8 (MARCH 1 9 6 5 ) .  OPEN .BURNING? LONG CONSIDERED A P R I N C I P A L  SOURCE OF A I R  P O L L U T I O N  
C O S T ( O P E R A T I N G 1  E M I S S I O N ( C O N T R 0 L  ) 
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WAS E L I M I N A T E D  BY THE C I T Y  O F  D E T R O I T  WHEN I T S  DEPARTMENT OF P U B L I C  WORKS OPENED A SECOND SMOKELESS BRUSH BURNING 
PLANT. T H E  I N C I N E R A T O R S  ARE E Q U I P P E D  T O  HANDLE T H E  T R I M M I N G  O F  5 0 , 0 0 0  TREES ANNUALLY AND 6 T O  7 THOUSAND TREE TRUNKS 
AS WELL AS 900,000 CU-YDS OF C I T Y  REFUSE. THE P L A N T S  COST ABOUT $ 2 5 0 ~ 0 0 0  EACH T O  B U I L D  AND $ 2 9 , 0 0 0  TO OPERATE AND 
M A I N T A I N  ANNUALLY 

LOW C O S T  P I T  I N C I N E R A T O R  
D E S I G N  1 

EXTENDS L I F E  O F  S A N I T A R Y  L A N D F I L L  ( I N C I N E R A T I O N  BULKY-WASTE C O S T ( C A P 1 T A L )  

PAGAN, A. Re 
P U B L I C  WORKS 9 8 ,  P. 1 3 1 - 1 3 2  (AUGUST 1 9 6 7 ) .  M A T E R I A L  SUCH AS WOOD P A L L E T S ,  CARDBOARD CARTONS, AND F I B E R  BARRELS ARE 
BURNED I N  A F I R E B R I C K - L I N E D  P I T  W I T H  CONTROLLED O V E R F I R E  A I R .  ( P H E A )  

- -  7 019% D I S M A N T L I N G  R A I L R O A D  FREIGHT CARS ( I N C I N E R A T I O N  BULKY-WASTE ) 
BUTLER,  D. Me + GRAHAM, W e  M. 

U.S. DEPARTMENT O F  HEALTH, EDUCATION, AND WELFARE, P U B L I C  H E A L T H  S E R V I C E  PUB 1 8 5 0 ,  WASHINGTON, D.C.9 ( 1 9 6 9 ) .  I T  I S  
RECOMMENDED THAT THE BUP.EAU OF S O L I D  WASTE MANAGEMENT UNDERTAKE T O  SPONSOR A TWO-PART DEMONSTRATION PROGRAM AND TO 
CONSIDER THE DEVELOPMENT OF A FUNDAMENTAL RESEARCH PROGRAM I N  A R E L A T E D  AREA. T H E  TWO-PART OEMONSTRATION PROGRAM WOULD 
B E  D I R E C T E D  TOWARD T H E  DEVELOPMENT AND T E S T I N G  O F  S P E C I F I C  EQUIPMENT TO REMOVE WOOD FROM R E T I R E D  F R E I G H T  CARS BY - ( 1 )  
A SELF-CONTAINED I N C I N E R A T I C N  T E C H N I Q U E  U S I N G  A HOOD AND/OR STACK TO DEL IVER E F F L U E N T  TO I N S T A L L E D  SMOKE CONTROL 
D E V I C E S  OR, ( 2 )  HIGH-PRESSURE WATER J E T S  OF O P T I M A L  D E S I G N  U S I N G  COMMERCIALLY A V A I L A B L E  COMPONENTS AND 
A D A P T A T I  ONS. T H E  DEMONSTRATION EQUIPMENT WOULD B E  ASSEMBLED I N  E S T A B L I S H E D  R A I L R O A D  CAR D E M O L I T I O N  YARDS AND WOULD 
BE TESTED,  UNDER S U I T A B L E  S U P E R V I S I O N  AND W I T H  I N D U S T R Y  COOPERATION, ON F R E I G H T  CARS OF R E P R E S E N T A T I V E  DESIGN.  
PHOTOGRAPHIC AND OTHER RECORDS O F  RESULTS WOULD BE KEPT,  AN0 A REPORT A P P R O P R I A T E  FOR USE AS AN I N D U S T R Y  G U I D E L I N E  
WOULD BE PREPARED. THE DEVELOPMENT OF A FUNDAMENTAL RESEARCH PROGRAM WOULD HAVE A LONGER TERM O B J E C T I V E  AND SHOULD 
B E  ADDRESSED N O T  J U S T  TO THE F R E I G H T  CAR PROBLEM BUT TO THE STRUCTURAL D E M O L I T I O N  PROBLEMS OF I N D U S T R Y  GENERALLY.  I T  
WOULD BE S P E C I F I C A L L Y  ADDRESSED TO T H E  I S S U E S  OF D E F I N I N G  THE SCOPE OF THE PROBLEM, TECHNIQUES FOR S E P A R A T I N G  
C O M B U S T I B L E S  FROM STPUCTURES UNDERGOING D E M O L I T I O N  WITHOUT OPEN BURNING,  AND MEANS FOR RENEWING THE ECONCMIC U T I L I T Y  OF 
USED WOOD AND OTHEP C O M B U S T I B L E S  FOUND I N  D E M O L I T I O N  OF F I X E D  STRUCTURES AND CHATTELS SUCH AS F U R N I T U R E  AND 
A P P L I A N C E S .  ( A U T H )  

08 08 CORROSION AND METALLURGICAL ASPECTS 

D 8 - 0 8 - m u  B E H A V I O R  OF B O I L E R  TUBE M A T E R I A L S  I N  HCL-CARRYING GASES ( I N C I N E R A T O R  CORROS'TON ) 
ANGENEND F. J. 

DAS VERHALTEN VON KESSELROHR-WERKSTOFFEN I N  H C L - H A L T I G E N  GASEN, BRENNSTOFF-WAERME-KRAFT 1 8 ( 2  1 , P. 7 9 - 8 1  (FEBRUARY 
1 9 6 6  I .  A REPORT OF LABORATORY I N V E S T I G A T I O N S  I N  WHICH E F F E C T  OF H C L  C O N T A I N I N G  F L U E  GAS ON B O I L E R  TUBE M A T E R I A L S  
W A S  EXAMINED.  RESULTS ARE OF I N T E R E S T  FOR REFUSE I N C I N E R A T O R S  I N  WHICH COMBUSTION OF C L - C O N T A I N I N G  SYNTHETIC M A T E R I A L S  
CAN L E A D  T O  DAMAGE. I N  GERMAN. ( E 1 1  

Q B k Q Q h Q 9  P L A S T I C S  POSE A S O L I D  WASTE D I S P O S A L  PROBLEM ( Q U A N T I T Y  I N C I N E R A T I O N  CORROSION SAFETY 1 
ENVIRONMENTAL S C I E N C E  TECH 2 (  21 , P. 89 (FEBRUARY 1 9 6 8 )  AT PRESENT THE D I S P O S A L  O F  P L A S T I C S  BY I N C I N E R A T I O N  DOES 
NOT S E R I O U S L Y  AFFECT T H E  OVERALL S O L I D  WASTE D I S P O S A L  PROBLEM ACCORDING TO A REPORT PREPARED BY T H E  B A T T E L L E  MEMORIAL 
I N S T I T U T E  FOR THE S O C I E T Y  OF P L A S T I C S  INDUSTRY,  I N C .  ABOUT 1 . 5  PEPCENT OF THE TOTAL WASTES I S  I N  THE FORM OF 
P L A S T I C S .  T H I S  AMOUNTS TO 3 . 2 5  B I L L I O N  POUNDS. T H E  PERCENTAGE MAY DOUBLE I N  T H E  NEXT DECADE. HOWEVER, I F  THE AMOUNT 
OF P L A S T I C S  SUBJECTEG T O  I N C I N E R A T I O N  WERE I N C R E A S E D  S I G N I F I C A N T L Y ,  P L A S T I C  D I S P O S A L  COULD CREATE A PROBLEM, 
P A R T I C U L A R L Y  FROM HYDROGEN C H L O R I D E  AND OTHER HYDROGEN H A L I D E S .  T H E  PROBLEM D E R I V E S  FROM THE I N C I N E R A T I O N  OF C H L O R I N E  
B E A R I N G  P L A S T I C S ,  SUCH A S  P O L Y V I N Y L  CHLORIDE WHICH ACCOUNTS FOR ONE-THIRD O F  T H E  T O T A L  P L A S T I C S ,  ANG OTHER POLYMERS 
C O N T A I N I N G  F L A P E  I N H I B I T O R S .  T H E  CONCENTRATION OF HCL I N  I N C I N E R A T O R  STACKS MAY APPROACH T O X I C C L O G I C A L  L I M I T S  UNDER 
C E R T A I N  C O N D I T I O N S .  ( U C )  

Q k Q B - 0 0 1 6 9  HYDROGEN C H L O R I D E  CORROSION I N  REFUSE B U R N I N G  P L A N T S  
HUCh, R. 

CHL.ORWdSSERSTOFFKORR0S I O N E N  I N  MUELLVERBRENNUNGSANLAGEN. BRENNSTOFF-WAERME-KRAFT 1 8 ( 2 )  t P. 76-79 (FEBRUARY 1 9 6 6 )  
REFUSE BURNING PLANTS PRODUCE HYDROGEN C H L O P I D E  AND C H L O R I N E  OUT O F  C H L O R I C  FUELS.  E S P E C I A L L Y  WITH H I G H  F L U E  GAS 
TEMPERATURES THESE PRODUCTS R E S U L T  I N  SEVERE F A I L U R E  R A T E S  I N  CASES WHERE B O I L E R  T U B E  TEMPERATURES EXCEED 300 C, W I T H  
TUBE SURFACE TEMPERATURES OF 300 TO 400 C CORROSION APPEARS S E L E C T I V E L Y  OVER MECHANISM OF TRANSPORT F E R R I C  CHLORIDE.  
A T  HIGHER TEMPERATUPES F E R R I C  C H L O R I D E  IS APPARENTLY ALSO PRODUCEC. I N  GERMAN. ( E 1 1  

e 8 z L l f l - O O 8 u  SOME M E T A L L U R G I C A L  ASPECTS OF I N C I N E R A T O R  CONSTRUCTION ( D E S I G N  1 

PROC O F  T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 99-104 (MAY 1 8 - 2 0  T 1 9 6 4 )  M E T A L L U R G I C A L  FACTORS I N F L U E N C I N G  

METALS,  S C A L I N G  AND D I  S T O R T I D N  DUE TO TEMPERATURE GRADIENTS O F  COMMON FERROUS CONSTRUCTION METALS. L E I )  

S23A8AUQ53 CORROSION I N  REFUSE-BURNING EQUIPMENT 

VERSUCHF ZUR KLAERUNG DER KORROSIONSURSACHEN I N  MUELLVERBRENNUNGSANLAGEN, E N E R G I  E 1 8 ( 8 )  9 P. 3 5 5 - 3 5 7  ( 1 9 6 6 ) .  THE 

C A I N E ,  J. B. 

PERFORMANCE OF I N C I N E R A T O R  COMPONENTS A R E  REVIEWED.  DATA ARE PRESENTED C O V E R I N G  CREEP, GROWTH, ADHERENCE C F  NONFERROUS 

S T E L L E R ,  P. 

COMBUSTION O F  REFUSE PRODUCES F L U E  GASES C O N T A I N I N G  WATER A T  300 DEGREES-600 DEGREES I N  THE PRESENCE O F  NA, K, C L t  S T  
AND 0. SEVERE CORROSION OCCURS I N  P I P E S  AND OTHER METAL PARTS I N  CONTACT W I T H  M I X T U R E S  O F  HYDROCHLORIC A C I D ,  S U L F U R I C  
ACID,  AND WATER. ( C A I  

08 09 REFRACTORIES 

Q8 -09 - 0 O m  I NC I N  E R A T 0  R RE F R A CT 0 RY STUD I ES 

T H E  AMERICAN C I T Y  77 (4 )9  P .  8 4 - 8 7  ( A P R I L  1 9 6 2 ) .  P H I L A D E L P H I A ' S  NORTHWEST I N C I N E R A T O R  REPRESENTS DEPARTURE FROM 
D A M I A N O t  0 .  J. 

CONVENTIONAL D E S I G N  I N S O F A R  AS REFRACTORIES APE CONCERNED. HEAT ENCLOSURE D E S I G N  I S  BASED ON AMOUNT OF M A T E R I A L  TO B E  
BURNED, K I N D  O F  O P E R A T I O N ,  TYPE OF FURNACE AND R E L A T E D  FACTORS. ' E X H A U S T  T I L E  WAS REDESIGNED TO PREVENT P L U G G I N G  OF A I R  
HOLES. S L A G  D R I P  LEDGE WAS B U I L T  IN TO PROTECT REFRACTORY B R I C K .  I N S T A L L A T I O N  HAS PROVED T H A T  C A S T A B L E  M A T E R I A L  HAS 
A B I L I T Y  TO SUPPOPT I T S E L F  I N  WALLS UP TO 40 F T  H I G H  I F  PROPERLY CONSTRUCTED. RECOMMENDATIONS. ( E 1 1  

QBSkWQ S I L I C O N  C A R B I D E  R E F R A C T O R I E S  I N  I N C I N E R A T I O N  

PROC O F  T H E  1 0 6 6  N A T I O N A L  I N C I N E R A T O R  C O N F t  ASME, P. 1 9 9 - 2 0 1  (MAY 1-41 1 9 6 6 ) .  S I L I C O N  C A R B I D E  R E F R A C T O R I E S  HAVE 
SCHRODEP, C. Ha + PRCWSE, E. C. 

UNIQUE PROPERTIES FC'R P R E V E N T I N G  S L A G  AND C L I N K E R  ADHERENCE ON THE LOWER WALLS OF I N C I N E R A T O R  FURNACES. T O  F U L L Y  
U T I L I Z E  THESE PROPERTIES,  THESE REFRACTORIES SHOULD BE I N S T A L L E D  W I T H  ARRANGEMENTS FOR A I R  C O O L I N G  THE REAR SURFACE. 
T H E  PAPER D I S C U S S E S  T H E  PERFORMANCE CHARACTFRI  S T I C S  OF S I L I C O N  C A R B I D E  REFRACTORIES I N  I N C I N E R A T O R  S E R V I C E  AND T H E  
PRECAUTIONS TO BE OBSERVED I N  T H E I R  I N S T A L L A T I O N .  ( A U T H )  
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QBdt=M343 THE C H E M I S T R Y  OF I N C I N E R A T O R  SLAGS AND T H E I R  C O M P A T I B I L I T Y  W I T H  F I R E C L A Y  AND H I G H  A L U M I N A  R E F R A C T O R I E S  ( 
R E S I D U E  1 
C R I S S ,  G. Ha + CLSEN, A. Re 

PROC O F  T H E  1968 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 53-60 (MAY 5-8, 1 9 6 8 ) .  FUSED ASH ON I N C I h E R A T C R  WALLS 

WERE I N V E S T I G A T E D  FOR C H E M I C A L  C O M P O S I T I O N  AND F U S I O N  C H A R A C T E R I S T I C S .  D I F F E R E N C E S  I N  B E H A V I O R  O F  TWO SLAGS I N  CONTACT 
DAMAGES R E F R A C T O R I E S  AND I N T E R F E R E S  W I T H  I N C I N E R A T O R  OPERATION.  S L A G  SAMPLES FROM WALLS OF N I N E  M U N I C I P A L  I N C I N E R A T O R S  

WITH FOUR TYPES OF REFRACTORY ARE SHOWN. ( E 1 1  

p899=QQ3b9 FURTHER I N V E S T I G A T I O N  OF REFRACTORY C O M P A T I B I L I T I E S  W I T H  SELECTED I N C I N E R A T O R  SLAGS I R E S I D U E  ) 

PPOC OF THE 1968 N A T I O N A L  I N C I N E R A T O R  C O N F t  ASME, P. 61-68 (MAY 5-81 1 9 6 8 ) .  I N C I N E R A T O R  SLAG ACHERENCE TO AND 
C R I S S ,  G. He + OLSEN, A. R e  

P E N E T R A T I O N  I N T O  R E F R A C T O R I E S  WERE I N V E S T I G A T E D  I N  LABORATORY. REFRACTORY C O M P O S I T I O N S  I N C L U D E D  BURNED SUPERDUTY 
F I R E C L A Y  , H I G H  ALUMINA,  CHROME-MAGVES I T E  AND P L A S T I C  M A T E R I A L S .  TWO SLAGS O B T A I N E D  FROM I N C I N E R A T O R  WALLS WERE USED. 
PHOSPHATE-BONDED C O M P O S I T I O N S  APPEAR TO DO WELL I N  R E S I S T I N G  I N C I N E R A T O R  SLAG ATTACK. ( E  I) 

M*9-0== MECFANISM O F  CORROSION O F  F I R E B R I C K  B Y  ASH O F  BORAX-IMPREGNATED T I M B E R  ( I N C I N E R A T O R  
R E F P A C T O R Y ( C O R R O S I 0 N )  S L A G )  1 
S E G N I T ,  E. P .  + L I V E R S I D G E ,  Re Ma + GELB, T. 

4 U S T R A L I A N  J A P P L I E D  S C I E N C E  1 4 ( 2 ) ,  P. 155-167 ( J U N E  1 9 6 3 ) .  SEVERE CORROSION OF F I R E B R I C K  L I N I N G  OF MCCASHNEY 
I N C I N E R A T O R S  I N V E S T I G A T E D .  WORST D E T E R I O R A T I O N  WAS CAUSED BY S I L I C E O U S  ASHES FROM BORAX-IMPREGNATED WOOD WASTE. 
MINERALOGY OF CORROSICN PRODUCTS IS D E S C R I B E D ,  AND MECHANISM OF REFRACTORY ATTACK DISCUSSED.  ( E 1  1 

C.B-09-QQBaB M O N C L I T H I C  F EFRACTOR I E S  I N  M U N I C I P A L  I N C I N E R A T O R S  

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  C O N F t  ASME, P. 3 2 - 3 4  ( M A Y  18-20, 1 9 6 4 ) .  ADVANTAGES OF NEW I N C I N E R A T O R  D E S I G N S  
KALKHOFF,  A. W. 

BASED ON M O N O L I T H I C  REFRACTORY CONSTQUCTION.  MODERN M O N O L I T H I C  CONSTRUCTION W I L L  NOT ONLY S A F E L Y  C O N T A I N  HEAT,  BUT 
S U B S T A N T I A L L Y  A S S I S T S  I N  PROMOTING E F F I C I E N T  COMBUSTION, W I T H  ENCLOSURES THAT COMBINE V A R I E T Y  O F  REFRACTORY T Y P E S  TO 
MEET S P E C I F I C  S E R V I C E  REQUIREMENTS OF P A R T I C U L A R  AREA. A S  R E S U L T ,  D E S I G N E R S  CAN E F F E C T I V E L Y  P R E P L A N  COMBUSTION 
E F F I C I E N C Y  AND ENCLCSURE S E R V I C E  L I F E ,  AND CAN P L A C E  P O S I T I V E  R E S T R A I N T  ON MAINTENANCE COSTS. ( E 1 1  

28-09-QQ&U I N C I N E R A T O R  REFRACTORY ENCLOSURES ( EM1 S S I O N ( C O N T R 0 L )  SPRAY(  WATER) 

PROC O F  T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 58-60 ( M A Y  18-20, 1 9 6 4 ) .  COMPLEX STRUCTURE O F  I N C I N E R A T O R  FURNACE 
ENCLOSURES, C H A R A C T E R I S T I C S  O F  SUSPENDED CONSTRUCTION, F L E X I B I L I T Y  I N  D E S I G N ,  MEANS OF C A R R Y I N G  LOAD, ALLOWANCE FOR 
E X P A N S I O N ,  EASE I N  MAKING R E P A I R S ,  ANC CTHER FEATURES ARE DESCRIBED.  I G N I T I O N  OCCURS I N  P R I M A R Y  CHAMBER AND COMBUSTION 
CONTINUES I N  SECONDARY CHAMBER WHERE TEMPERATURES ARE S T I L L  HIGH.  I N  E X P A N S I O N  CHAMBER V E L O C I T Y  AND TEMPERATURE OF 
GASES ARE REDUCED AND T H I N N E R  WALLS W I T H  I N S U L A T I O N  A 9 E  S U I T A B L E .  ( E I )  

QB-99rQ.I.531 R E F R A C T O R I E S  I N  I NC I NERATCR CONSTRUCT I O N  

ASME PAPER 62-WA-342 FOR M E E T I N G  (NOVEMBER 25-3P, 1 9 6 2 ) .  D I F F E R E N T  FORMS OF R E F R A C T O R I E S  A V A I L A B L E  AND T Y P E S  OF 

L I N K ,  P. F. 

COTTON, Re A. 

REFRACTORY M A T E R I A L S  U S E D  I N  T H E I R  MANUFACTURE ARE SHOWN. P H Y S I C A L  P R O P E R T I E S  ARE USED AS M A I N  C R I T E R I O N  I N  D E T E R M I N I N G  
S U I T A B I L I T Y  OF REFRACTORY FOR US E I N  D I F F E R E N T  ZONES OF I N C I N E R A T O R S ,  REFRACTORY ENCLOSURE IS SUBJECTED TO P H Y S I C A L  
A B R A S I O N  AND MECHANICAL ABUSE FROM REFUSE S L I D I N G  OVER REFRACTORIES AND WORKING TOOLS USED TO C L E A N  FURNACE, I N  AREAS 
WHERE T H E S E  C O N C I T I O N S  E X I S T ,  R E F R A C T O R I E S  SHOULD B E  SELECTED W I T H  PROPER P H Y S I C A L  PROPERTIES T O  R E S I S T  WEAR. ( E 1  1 

08 10 RESIDUE 

aBdQ=QQ43& THE NATURE OF I N C I N E R A T O R  SLAGS R E S I D U E ( A N A L Y S 1 S  1 

PROC OF T H E  1 9 6 6  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 191-194 (MAY 1 - 4 7  1 9 0 6 ) .  SLAG SAMPLES T A K E N  FRCM THREE 
HERBERT, D. B e  

I N C I N E R A T O R S  OPERATED B Y  THE C I T Y  OF NEW YORK WERE I N V E S T I G A T E D .  T H E  SLAGS SELECTED WERE T A K E N  FROM THE P O I N T  OF 
GPEATEST BUILD-UP I M M E D I A T E L Y  ABOVE THE AIR-COOLED S I L I C O N - C A R B I D E  WALL. I N V E S T I G A T I O N  INCLUDED-  A )  F U S I O N  P O I N T  AND 
F L U I D I T Y  C H A R A C T E R I S T I C S ,  8 )  PETROGRAPHIC E X A M I N A T I O N  AND C )  CHEMICAL A N A L Y S I S .  R E S U L T S  REPORTED SHOWED C O N S I D E R A B L E  
V A R I A T I O N  I N  A L L  PRCPEP.TIES DETERMINED,  UNDOUBTEDLY DUE TO THE NATURE OF T H E  R E F U S E  CHARGED I N  EACH I N C I N E R A T O R .  A T  
THE SAME T I M E ,  I T  I S  F E L T  THAT T H I S  I N F O R M A T I O N  I S  AN E X C E L L E N T  B A S I S  FOR FUTURE I N V E S T I G A T I O N S  AND W I L L  B E  OF V A L U E  I N  
STUD Y I  NG SLAG-REF RACTOP Y RE ACT1 0 NS ( AUTH 1 

QB=lO-'Ir!478 X-RAY SPECTROGRAPHIC A N A L Y S I S  OF I N C I N E R A T O R  SLAGS ( R E S I D U E ( A N A L Y S 1 S )  

PPOC O F  T H E  1966 f J A T I O h A L  I N C I N E R A T O R  CONF, ASME, P. 195-198 (MAY 1-49 1 9 6 6 ) .  A S E R I E S  O F  I N C I N E R A T O R  SLAGS OF 
D I V E R S E  C H E M I C A L  COMPOSITIONS HAS BEEN ANALYZED ON A N O R E L C O - P H I L I P S  A L L  VACUUM X-RAY SPECTROGRAPH. T H E  C A L I B R A T I O N  
CURVES FOR THE D E S I F E D  ELEMENTS MERE PREPAPED FROM THREE SLAG SAMPLES WHOSE C O M P O S I T I O N S  WERE KNOWN FROM WET C H E M I C A L  
A N A L Y S I S .  THE RESULTS SHOW T H A T  THE A N A L Y S I S  OF SLAG TYPE M A T E R I A L S  B Y  INSTRUMENTAL METHODS T O  HAVE NOT ONLY T H E  
D E S I R E D  ACCURACY BUT A L S O  THE T I M E  I T  TAKES FOR A COMPLETE A N A L Y S I S  I S  A F R A C T I O N  OF THE T I M E  REQUIRED FCR A N A L Y S I S  BY 
T H E  WET C H E M I C A L  METHOD. ( A U T H )  

QaAQ=EaZ I N C I N E R A T O R  A S H - C R I T E R I A  O F  PERFORMANCE ( A N A L Y S I S ( C A R B 0 N - 1 4 - A S H )  R E S I D U E  

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 18-22 ( M A Y  5-87 19681. C R I T E R I A  WHICH APPLY TO CEGREE OF BURNOUT 

REPRESENTS BULK O F  ASH PRODUCED BY PLANT. C L A S S I C A L  APPROACH TO BURNOUT I S  TO EMPLOY I' CARBON-IN-ASH I' TECHNIQUES 
F A M I  L I A R  TO COMBUSTION ENGINEERS D E S I G N I N G  GRATES FOR B O I L E R  PLANTS.  I N  GERMANY A L T E R N A T I V E  C H E M I C A L  TECHNIQUE HAS 
BEEN EVOLVED. BOTH T E C H N I Q U E S  HAVE B E E N  E X A M I N E D  AND HAVE BEEN USED ON ACTUAL SAMPLES OF ASH FROM C O N T I N E N T A L  AND 
B R I T  I S H  I N C I N E R A T O R S .  E 1  1 

R E G I S ,  A. J. 

BOWEN, I. G. + BREALEY,  L. 

ON FURNACE BURNING M I X E D  HOUSEHOLD AND TRADE REFUSE.  I N  P A R T I C U L A P ,  ASH D I S C H A R G E D  FROM END OF GRATE S I N C E  T H I S  

QB=lQz4841~ M U N I C I P A L  I N C I N E R A T C R  RFFUSE AND R E S I D U E  ( A N A L Y S I S ( R E S 1 D U E )  

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 142-153 (MAY 5-89 1 9 6 8 ) .  REPORT ON F I V E  S T U D I E S  OF M U N I C I P A L  
K A I S E R ,  E. P .  + Z E I T ,  G. D. + MCCAFFERY, J. B. 

R F F U S E  AND INC INERATDR R E S I D U E .  I N F O R M A T I O N  W I L L  B E  OF I N T E R E S T  TC I N C I N E R A T O R  PLANT CONSULT4NTS AND OPERATORS, AS 
WELL AS T O  THOSE WHO MAY CONDUCT S I M I L A R  I N V E S T I G A T I O N S .  T E S T S  A T  M U N I C I P A L  I N C I N E R A T O R S  SHOWED V A R I A T I C N  RANGE OF 
REFUSE D E N S I T Y  I N  STCRAGE BUNKER, AVERAGE W E l G H T  O F  GRAPPLE LOADS,  AND REFUSE A N A L Y S I S  AND COMPOSITION.  MOISTURE 

I S  U S E F U L  FOR PLANT DESIGN,  P R O V I D E D  T H 4 T  ALLOWANCE IS MADE FOR SEASONAL V A R I A T I O N  I N  SEFUSE. ( E 1 1  
CONTENTS O F  COMPOSITE SAMPLES RANGED FROM 1 9  TO 42 PERCENT. AVERAGE REFUSE A N A L Y S I S  PND BTU CONTENT WAS D E R I V E D  THAT 

Q&.LQ=Q!&1~ PREVENTION O F  FUSED D E P O S I T S  ON I N C I N E R A T O R  LOWER S I D E  WALLS 
K A I S E R ,  E. R .  + TRAUTWEIN,  W e  Be 

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 136-141 (MAY 5-87 1 9 6 8 ) .  WHERE FUSED ACCUMULATIONS OF GLASS,  ASH, 
AND R E S I D U E  METAL OCCUR ON LOWER S I D E  WALLS OF M U N I C I P A L  I N C I N E R A T O R S ,  MOVEMENT OF GRATES AND BURNING REFUSE I S  
OBSTRUCTED. C H I L L I N G  OF WALL SURFACES NEAR B U R N I N G  REFUSE I S  B A S I C  P R I N C I P L E  EMPLOYED FOR PREVENT1 NG SUCH D E P O S I T S .  
D I S C U S S E D  ARE F U S I O N  C H A R A C T E R I S T I C S  OF GLASS AND ASH FROM MAJOR REFUSE COMPONENTS. SUCCESSFUL METHOD OF F U S I O N  

I 



1 76 

CONTROL THAT CAN BE I N S T A L L E D  I N  E X I S T I N G  FURNACES, USE OF STEAM SPRAY NOZZLES,  I S  D E S C R I B E D  I N  D E T A I L ,  TOGETHER W I T H  
T E S T  D A T A  AND COSTS. ( E T )  

f&l.Q=QCftJfi C L A S S I F I C A T I O N  OF I N C I N E R A T O R  R E S I D U E  ( A N A L Y S I S ( R E S I D U E 1  ) 

PROC O F  THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 2 3 7 - 2 4 1  (MAY 5-89 1 9 6 8 ) .  I N C I N E R A T O R  R E S I D U E  CAN B E  C L A S S I F I E D  
SCHCENBERGER, R. J. + PURDOM, P. W e  

ACCORDING TO AMOUNT @F C O M B U S T I B L E  M A T E R I A L  R E M A I N I N G  AFTER B U R N I N G  PROCESS, AS WELL AS EFFECT ON A I R ,  WATER AND 
A N I M A L S  WHEN PLACED I N  ENVIRONMENT. WATER P O L L U T I O N  I S  V I T A L  CONCERN WHEN R E S I D U E  I S  PLACED ON LAND WHERE NATURAL 
R A I N F A L L  CAN L E A C H  C h E M I C A L  COMPOUNDS I N T . 0  SURFACE OR GROUNDWATERS. WATER S O L U B L E  F R A C T I O N  O F  RAW WASTE AND 
I N C I N E R A T E D  R E S I D U E  I S  EXAMINED FOR N I N E  PARAMETERS. ( E 1  1 

Q&.LQzQQ&BZ S P E C I A L  TECHNIQUES FOR A N A L Y Z I N G  S O L I D  WASTE OR I N C I N E R A T E D  R E S I D U E  ( A N A L Y S I S ( R E S I D U E 1  C A L O R I F I C - V A L U E  1 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  C O N F T  ASME, P. 2 4 2 - 2 4 8  (MAY 5-61 1968) .  A N A L Y S I S  OF S O L I D  WASTE OR I N C I N E R A T E D  
SCI-CENBERGER, R. J. + T R I E F F ,  Ne Me + PURDOM, P. W. 

R E S I D U E  FOR I N F O R M A T I O N  REGARDING C H E M I C A L  C O N S T I T U E N T S  I N V O L V E D  DEVELOPMENT AND ADOPTION O F  A N A L Y T I C A L  METHODS. 
METHODS WERE DEVELOPED FOR D E T E R M I N 4 T I O N  OF NITROGEN,  CARBON, HYDROGEN, PROTEIN,  C H E M I C A L L Y  DECOMPOSABLE ORGANIC AND 
C A L O R I F I C - V A L U E S .  C H E M I C A L  C O M P O S I T I O N  OF TWO T Y P E S  OF R E S I D U E  AND UNBURNED S O L I D  WASTE WAS D E T E R M I N E D  U S I N G  THESE 
METHODS. ( E 1  

p B ~ Q = 0 0 9 7 5  PNEUMATIC CGNVEYOR SPEEDS F L Y  A S H  REMOVAL ( I N C I N E R A T I O N  R E S I D U E  I 
P U B L I C  WORKS 9 6 ( 4 ) 9  P. 1 1 5  ( 1 9 6 5 ) .  BY COMPARISON W I T H  FORMER MANUAL METHODS O F  C L E A N I N G  AND REMOVING F L Y  ASH, THE 
MODERN P N E U M A T I C  CONVEYING SYSTEM GREATLY REDUCES THE T I M E  I N  MAN HOURS REQUIRED T O  COMPLETE T H E  C L E A N I N G  TASKS,  
ALLOWING AN I N C R E A S E  OF ABOUT 5 0  TONS PER WEEK OF I N C I N E R A T I O N .  

w - i o - n u z f l  EFFECTS OF REFUSE DISPOSAL PLANT ASHES AND COMPOST DEPOSITS ON GROUNDWATERS ( POLLUTION(WATER) 
WOLFSKEHL, 0.  + BOYE, E. 

E I N W I R K U N G  VON ABGELAGERTER MUELLASCHE UND VON MUELLKOMPOST AUF DAS GRUNDWASSER, GAS-U WASSERFACH 107(2 )  P. 3 6 - 3 8  
(JANUARY 14, 1 9 6 6 1 .  T E S T  AND CHEMICAL A N A L Y S I S  SHOWED I N C I N E R A T O R  ASHES TO BE FAR L E S S  DANGEROUS T O  GROUNDWATER 
C O N T A M I N 4 T I O N  THAN CCMPOST I N  BULK D E P O S I T S  S I N C E  I N  I N C I N E R A T I O N ,  S A L T S  OF ORGANIC SUBSTANCES ARE O X I D I Z E D  I N T O  WATER 
I N S O L U B L E  OR N E A R - I N S O L U B L E  SLAGS. I N C I N E R A T O R S  W I T H  H I G H  COMBUSTION RATES, R E A L I Z I N G  GLASSY ASHES, ARE RECOMMENDED. 
T A B U L A T E D  DATA. ( I N  GERMAN) ( E 1 1  

Q&lQ=Q.lBiB STUDY R E S I D U E  O F  VALUE A S  L A N D F I L L  COVERING ( A S H ( I N C I N E R A T 0 R )  S A N I T A R Y - L A N D F I L L  
REFUSE REMCVAL JCURhAL 8 ( 7 ) T  Pa 30 ( J U L Y  1 9 6 5 ) .  A STUDY I S  UNDERWAY I N  P H I L A D E L P H I A  TO D E T E R M I N E  WHETHER 
I N C I N E R A T O R  R E S I D U E  I S  S U I T A B L E  FOR F I L L  PURPOSES OR AS A COVER M A T E R I A L  FOR S A N I T A R Y  L A N D F I L L .  I N  T H E  END, I T  I S  
HOPED T H A T  I N C I N E R A T O R  D E S I G N  AND OPERATIONS MAY BE R E L A T E D  TO R E S I D U E  C H A R A C T E R I S T I C S .  THE RESEARCH WAS MADE P O S S I B L E  
B Y  A J O I N T  GRANT TO THE C I T Y  OF P H I L A D E L P H I A  AND DREXEL I N S T I T U T E  O F  TECHNOLOGY O f  N E A R L Y  $60,000 T O  COVER THE F I R S T  
P E R I O D  O F  WHAT IS PROJECTED AS A THREE-YEAR, $15OTCOO PROGRAM. T H E  MONEY CAME THROUGH T H E  RESEARCH BRANCH, D I V I S I O N  OF 
ENVIRONMENTAL E h G I N E E F I N G  AND FOOD PROTECTION OF T H E  U.S. P U B L I C  H E A L T H  SERVICE.  ( A U T H I  

P8AQ=a935 I N C I N E R A T O R  REFUSE-RESIDUE AND F L Y - A S H  M A T E R I A L S  H A N D L I N G  ( D E S I G N  E M I S S I O N ( C O N T R O L 1  R E S I D U E ( H A N D L I N G 1  

ASME PAPER 62-WA-343 FOP M E E T I N G  NOVEMBER 2 5 - 3 0 ,  1 9 6 2 .  S U B J E C T S  CONSIDERED ARE REFUSE H A N D L I N G  I N T O  FURNACE, 
R E S I D U E  H A N D L I N G  FROM GRATES, AND FLY-ASH H A N D L I N G  FROM S E T T L I N G  CHAMBERS AND DUST COLLECTORS; LAYOUT OF T Y P I C A L  
M U N I C I P A L  I N C I N E R A T O R  SHOWING P O I N T S  R E Q U I R I N G  M A T E R I A L S  H A N D L I N G ;  PRESENT P R A C T I C E  SHOWS T H A T  FOR LARGE PLANTS CRANE 
AND B I N  ARE BEST;  M E D I U M - S I Z E  P L A N T S  CAN B E S T  BE SERVED BY M O D I F I E D  CRANE OR MONORAILS E Q U I P P E D  W I T H  GRAB BUCKETS; 
I N D U S T R I A L  PLANTS,  WHERE C O L L E C T I O N  CAN BE CONTROLLED, W I L L  F I N D  CONVEYORS OR S K I P  H O I S T S  USEFUL;  OTHER 

HAMFTON, R. K. + ROBERTS, J. 

RECOMMENDATIONS. ( E I )  

08 11 COMBUSTION 

QkU=Q!&Ll BURNING R A T E S  I N  I N C I N E R A T O R S  ( COMBUSTION 1 

PRDC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 87-100 (MAY 5 - 8 1  1 9 6 8 ) .  E Q U A T I O N  IS D E R I V E D  R E L A T I N G  F I R I N G  R A T E S  

C 4 P A C I T Y  I S  A T T R I B U T E D  T O  EXTRA THERMAL LOAD I T  PROVIDES ON FLAME WHICH SO REDUCES AVERAGE F L A M E  TEMPERATURE THAT 
4VER4GE B U R N I N G  R A T E  O F  WASTE IS S I G N I F I C A N T L Y  DECREASED. ACTUAL CHANGE I N  F L A M E  TEMPERATURE I S  Q U I T E  SMALL BUT EFFECT 
I S  GREATLY M A G L I F I E D  BY H I G H  TEMPERATURE C O E F F I C I E N T  OF REACTION.  ( E 1 1  

E.&31-0040% COMBUSTION P R O F I L E  O F  GRATE-ROTARY K I L N  I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L I  1 

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 3 2 7 - 3 3 6  (MAY 5 - 8 1  1 9 6 8 ) .  STUDY WAS MADE O F  3 0 0 - T P D  
GRATE-ROTARY-K I L N  I N C I N E R A T O R .  SAMPLING DATA WERE O B T A I N E D  A T  END OF ROTARY K I L N ,  I N  SECONDARY COMBUSTION CHAMBER, J U S T  
AHEAD OF SPRAY CHAMBERS, AND I N  STACK. SAMPLES WERE TAKEN AT SEVERAL E L E V A T I O N S  A T  EACH P O I N T  I N  COMBUSTION T R A I N .  
DATA WERE O B T A I N E D  ON G A S  TEMPERATURES, P A R T I C U L A T E  LOADING,  HYDROCARBON( OXYGEN, CARBON D I O X I D E ,  CARBON MONOXIDE. 

ESSENHIGH,  F .  He 

FOR COMBUSTION CHAMBERS OF V A R I O U S  T Y P E S  AND FOR D I F F E R E N T  W4STE FUELS. l N F L U E N C E  OF MOISTURE I N  R E D U C I N G  I N C I N E R A T O R  

WOCCRUFfT P. H. + LARSON, G. P. 

S A M P L I N G  DATA HAVE EEEN CORRELATED W I T H  9EFUSE L O A D I N G  AND GENERAL O P E R A T I O N  OF I N C I N E R A T O R  T O  PRODUCE T Y P I C A L  
O P E R A T I N G  P R O F I L E S .  P R O F I L E S  I L L U S T Q A T E  GAS FLOW AND COMBUSTION C H A R A C T E R I S T I C S  OF M A T E R I A L S  AS THEY ARE BURNED I N  
T H I S  T Y P E  O F  I N C I N E P A T O R .  DATA FROM T E S T S  ARE PRESENTED AND DISCUSSED.  ( E I )  

QB=lJ.=QQZ22 EXPERIMENTAL S T U D I E S  O F  I N C I N E R A T I O N  I N  A C Y L I N D R I C A L  COMBUSTION CHAMBER 
WEINTRAUB, Me + ORNING, A. A. + SCHWARTZ, C. H. 

U.S. BUREAU OF MINES,  R I  6 9 0 8  (1967) .  I N  AN I N V E S T I G A T I O N  OF THE I N C I N E R A T I O N  OF C O M B U S T I B L E  WASTES, T H E  BUREAU OF 
M I N E S  S T U D I E D  THE E F F E C T  OF D I M E N S I O N A L  PARAMETERS, PROCESS V A R I A B L E S ,  AND F U E L  P R O P E R T I E S  ON THE O P E R A T I O N  OF AN 

T A N G E N T I A L L Y  ABOVE THE F U E L .  CONSTRUCTION AND O P E R A T I O N  OF THREE D E S I G N S  OF SUCH A D E V I C E  PROVED T H A T  THE T A N G E N T I A L  
I N C I N E R A T O R  T H A T  C O N S I S T E D  OF A S I N G L E  C Y L I N D R I C A L  COMBUSTION CHAMBER I N  WHICH A L L  COMBUSTION A I R  WAS S U P P L I E D  

D V E R F I P E  A I R  D E S I G N  I S  E F F E C T I V E  I N  P R O V I D I N G  E F F I C I E N T  COMBUSTION AND LOW CONCENTRATION OF P A R T I C U L A T E  MATTER I N  THE 
EFFLUENT GAS. A C O R F E L A T I O N  WAS FOUND THAT R E L A T E D  BURNING RATE WITH A I R  RATE,  CHAMBER DIAMETER,  ANC I N L E T  PORT 
DIAMETER.  I N  CNE OF THE I N C I N E R A T O R  MODELS, I G N I T I O N  WAS BY R A D I A T I O N  FROM A PREHEATED SURFACE. THE TEMPERATURE OF 
T H I S  SURFACE WAS R E Q U I R E D  TO BE 1,400 DEGREES T O  1,600 DEGREES F TO I N S U R E  I G N I T I O N  OF M O I S T  REFUSE. HOWEVER, T H I S  HAD 
L I T T L E  EFFECT ON COMBUSTION RATES. I N  THE COMBUSTION OF M O I S T  REFUSE,  E V A P O R A T I O N  O F  THE WATER PROCEECEG THROUGH T H E  
F U E L  BED A S  A WAVE, k I T H  AN I G N I T I O N  WAVE FOLLOWING T H E  EVAPORATION.  ( A U T H )  

Q.8-11-CQ.728 SCPLE UP OF COMBUSTION P O T  B E H 4 V I O R  B Y  D I M E N S I O N A L  A N A L Y S I S  

PROC O F  T H E  N A T I O N A L  I N C I N E R A T O R  C O N F t  ASMET P. 2 3 2 - 2 3 6  (MAY 5-69 1 9 6 8 1 .  NATURE OF D I M E N S I O N L E S S  GROUPS 
SATYANAPAYANA, T. R. + GELERNTER, R. G. + ESSENHIGH,  R. H. 

C H A R A C T E R I Z I N G  CC!MBUSTION B E H A V I O R  I N  INCINERATOR,  WHICH D E T E R M I N E  I N F L U E N C E  OF SCALE I N  TRANSPOSING RESULTS FROM 
COMBUSTION POT TO I N C I N E R A T O R ,  CAN BE EXPRESSED AS F U N C T I O N  OF 

D I M E N S I O N A L  PARAMETERS I N  TWO SYSTEMS. ( E 1 1  
I N S P E C T I O N  OF T h E S E  GRC!UPS I T  WOULD SEEM THAT T H E I R  VALUES MAY 

M I N I M U M  O F  FOUR GROUPS I N V O L V I N G  N I N E  PARAMETERS. FROM 
WELL BE SAME I N  BOTH SYSTEMS FOR SAME RANGE O F  
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~~~~~~~ U N I V E R S A L  R E F U S E  D I S P O S A L  AND I T S  ACCOMPLISHMENT THROUGH FLAME-CHAMBER-SLAGGING METHOD ( I N C I N E R A T O R  1 
WOTSCHKE, J. 

U N I V E R S A L E  A B F A L L B E S E I T I G U h G  UND I H R E  V E R W I R K L I C H U N G  DURCH DAS FLAMMENKAMMER-EINSCHMELZVERFAHREN, 

REFUSE COMBUST I G N ,  E S P E C I A L L Y  THOSE R E S U L T I N G  FROM F L U C T U A T I N G  C A L O R I F I C - V A L U E  AND CONTENT OF COMBUSTIBLE.  GREATLY 
BRENNSTOFF-WAERME-KRAFT 16(8)r P. 393-391 ( A U G U S T  19-54). SLAGGING METHOD D E S C R I B E D  OVERCOMES KNOWN D I F F I C U L T I E S  OF 

INCQEASED COMBUSTION TEMPERATURES ARE ACHIEVED.  I N  T H I S  METHOD REFUSE D E P O S I T S  L I N I N G  COMBUSTION CHAMBER PROPER ARE 
CONVERTED I N T O  HCT DUSTLESS F L U E  GAS ANG S L A G  O F  NONCOMBUSTIBLES. ( E 1 1  

W-l.=!2QIBI R E F U S F  I N C I N E R A T I O N ,  FUNDAMENTAL C O N S I D E R A T I O N S  OF REFUSE D I S P O S A L  B Y  COMBUSTION ( C O M P O S I T I O N  1 
A L B I N U S ,  G. 

MUELLVERBRENNUNG, BPENNSTOFF-WAERME-KPAFT 14(5) P. 215-218 (MAY 1962) COMBUSTION 3 4 ( 4 ) T  P. 5 4  (OCTOBER 1962) 

C A L O R I F I C  VALUE OF F E F U S E  V A R I E S  FROM COUNTRY TO COUNTRY, TOWN TO TOWN, AND SEASON TO SEASON, ALSO I T S  MCISTURE AND ASH 
CONTENT. THE COMBUSTIEN TEMPERATURE SHOULD EXCEED 1,400 DEGREES F. TO DESTROY A L L  OBNOXIOUS SMELLS AND GERMS. 
D E T E R M I N A T I O N  O F  REFUSE PROPERTIES,  E S P E C I A L L Y  I T S  CV, COMBUSTION B E H A V I O R ,  D E S I G N  OF FURNACES, COMBUSTION W I T H  AND 
WITHOUT A D D I T I O N A L  FUELS DUST PROBLEMS, AND HEAT U T I L I Z A T I O N  ARE DISCUSSED.  ( P H E A )  

Q&lJ.=QQBU COMBUSTION AND H E A T  C A L C U L A T I O N S  FOR I N C I N E R A T O R S  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  SCRUBBERIWATER)  1 

PPOC OF THE N A T I O N A L  I N C I N E R A T C R  CONF, ASME, P. 81-89 (MAY 18-20, 1964). D E S I G N  OF I N D U S T R I A L  AND M U N I C I P A L  

RECENT GERMAN LAWS A G A I N S T  WATER AND A I R  P O L L U T I O N  HAVE FOCUSED A T T E N T I O N  ON REFUSE D I S P O S A L  BY COMBUSTION. T H E  

K A I S E R ,  E. R. 

I N C I N E R A T O R S  I S  BASED ON COMBUSTION AND H E A T  CONSIDERATIONS.  PROCEDURES ARE G I V E N  FOR C A L C U L A T I N G  Q U A N T I T I E S  O F  A I R ,  
F L U E  GAS, WATER PND HEAT, AS WELL AS GAS TEMPERATURES. M U N I C I P A L  I N C I N E R A T O R  I S  USED AS EXAMPLE. R E L A T I C N  BETWEEN 
Q E F U S F  A N A L Y S I S  AND F L U E  GAS A N A L Y S I S  I S  E X P L A I N E D .  S E C T I O N S  ON DRY A N 0  WET DUST C O L L E C T I O N  ARE INCLUDED.  ( E 1 1  

Q . B r l l r Q M 2 1  I N V E S T I G A T I C N  OF COMBUSTION A I R  FOR REFUSE BURNING ( I N C I N E R A T I O N  C O M P O S I T I O N  1 

PROC O F  T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASMET P. 135-142 (MAY 18-207 1964). OPERATING T E S T S  RUN ON 250 T P D  
COHAM, L. J. + S H E R R I L L ,  R. C. 

I N C I N F R A T O R  TO DETERMINE EFFECTS OF O V E R F I R E  A I R  ON BURNING RATES,  FURNACE TEMPERATURES, AND OTHER C R I T E R I A .  A L L  T E S T S  
F n R  V A P I O U S  O V E R F I R E  AND UNDERGRATE A I R  PROPORTIONS WERE COMPARED A G A I N S T  CONCURRENT, NORMAL-OPERATION TEST AND COVERED 
SEVEQPL C L A S S I F I C A T I O N S  O F  M O I S T U R E  CONTENT. TESTS I N D I C A T E D  T H A T  PROPER C O M B I N A T I O N  O F  LOW- AND HIGH-PRESSURE 
O V E R F I R E  A I R  HAD D I R E C T  B E A R I N G  ON INCREASED C A P A C I T Y  AND RESULTS I N  GREATER B U L K  R E D U C T I O N  OF AVERAGE REFUSE. ( E 1 1  

!?8-11-Q2829 I N C I N E R A T O P  TEMPERATURE MEASUREMENT HOW T WHAT AND WHERE ( D E S I G N  I 
L A U E F ,  J. L a  

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 165-169 (MAY 16-20, 1964). V A R I O U S  METHODS CURRENTLY A V A I L A B L E  FOR 
TEMPERATURE MEASUREMENT W I T H  P A R T I C U L A R  E M P H A S I S  ON THOSE A P P L I C A B L E  TO I N C I N E R A T O R S .  VARIOUS S P E C I A L  C O N D I T I O N S ,  
COMMONLY FOUND I N  I N C I N E R A T O R S ,  WHICH INSTRUMENTS MUST MEET APE DESCRIBED.  TEMPERATURE SENSORS, T H E I R  C H A R A C T E R I S T I C S  
AND A P P L I C A T I C h  REQUIFEMENTS,  SUCH AS L O C A T I O N  AND PROTECTION. ( E I )  

ErlkQQS5.l  EFFECTS O F  H I G H  V O L A T I L E  F U E L  ON I N C I N E R A T O R  E F F L U E N T S  ( P O L L U T I O N  COMBUSTION E M I S S I O N (  CONTRCL 1 1 

J A I P  P O L L U T I O N  CONTROL ASSOC 11(8), P. 376-383 ( A U G U S T  1961). T H E S E  T E S T S  DEMONSTRATE T H E  D I F F I C U L T Y  OF BURNING A 
H I G H  V O L A T I L E  S O L I D  WASTE M A T E R I A L  WITHOUT M A K I N G  A P P R E C I A B L E  C O N T R I B U T I O N S  TO ATMOSPHERIC POLLUTION.  THE EXTENT T O  
WHICH O P F R A T I O N A L  FACTORS AFFECT E M I S S I O N S  OF D I F F E R E N T  POLLUTANTS I S  E M P H A S I Z E D  BY THE WIDE RANGE OF R E S U L T S  
O B T A I N E D .  FROM T H I S  I T  I S  ONLY L O G I C A L  TO CONCLUDE T H A T  M I N I M I Z A T I O N  OF POLLUTANTS CANNOT BE AFFECTED B Y  PROPER 
I N C I N E R A T O R  D E S I G N  ALONE BUT MUST DEPFND ON A C O M B I N A T I O N  OF GOOD D E S I G N  AND PROPER O P E R A T I O N A L  PROCEDURES. BECAUSE OF 
T H E  B A S I C  P H Y S I C A L  AND C H E M I C A L  LAWS I N V O L V E D ,  FACTORS SHOWN T O  AFFECT THE INCREASE OR DECREASE O F  A I R  P O L L U T A N T S  I N  
T H I S  STUDY WOULD BE EXPECTED TO APPLY WHEN T H I S  OR A S I M I L A R  M A T E R I A L  I S  BURNED I N  OTHER I N C I N E R A T O R S  OF D I F F E R E N T  
S I Z E S  4ND DESIGNS.  S I N C E  M O D I F Y I N G  I N F L U E N C E S  CAN RESULT FROM MANY C O N D I T I O N S  O F  DESIGN,  CONSTRUCTION,  AND OPERATION,  
C A U S A T I V E  FACTORS BROUGHT OUT B Y  THESE TESTS W I L L  REQUIRE I N D I V I D U A L  C O N S I D E R A T I C N  AND TREATMENT. REDUCTION OF 
OVER-ALL E M I S S I C N S  TO A M I N I M U M  W I L L  REQUIRE T H A T  OPTIMUM COMBUSTION C O N D I T I O N S  BE M A I N T A I N E D  B Y  C O N T R O L L I N G  A L L  

STENBURG, P.. L .  + HANGEBRAUCK, R. P. + VON LEHMDEN, D. J. + ROSE, A. H., J R .  

O P E R A T I O N A L  FACTORS W I T H I N  F A I R L Y  CLOSE L I M I T S .  OPTIMUM COMBUSTION C O N D I T I O N S  WOULD I M P L Y  A TEMPERATURE RANGE OF 1,800 
DEGREES T O  2,900 DEGREES F. I N  THE SECONDARY CHAMBER, THE USE OF A R E L A T I V E L Y  LOW PROPORTION (15 PERCENT TO 20 PERCENT)  
OF U N D E R F I R E  A I R  ( T H E  REMAINDER B E I N G  O V E R F I R E ) ,  AND T H E  CHARGING OF F U E L  CONTINUOUSLY OR I N  S M A L L  BATCHES AS OPPOSED 
TO LARGE BATCH CHARGES. ( P H E A )  

Q5-11-QlP44 I N C I N E R A T O R  FURNACE TEMPERATURE--HOW TO CALCULATE AND CONTROL I T  ( E V I S S I O N ( C O N T R 0 L I  COCBUST I O N  
CA LGR I F I C- VA LUE HEAT -BALANCE 1 
MEISSNER,  He G. 

J A I R  P O L L U T I O N  CONTROL ASSOC 11(10), P. 479-482 (OCTOBER 1961). T H I S  PAPER COVERS T H E  RECOMMENCED PROCEDURE AND 
F A C T 3 R S  OF P R I M A R Y  IMPORTANCE I N  THE D E S I G N  AND O P E R A T I O N  OF A REFUSE INCINERATOR,  SO AS TO BE ABLE TO CALCULATE AND 
M A I N T A I N  T H E  OPTIMUM FURNACE TEMPERATURE. THE PROCEDURE HAS B E E N  S I M P L I F I E D  AS FAR AS P O S S I B L E .  T k E  THREE 'I T I S  I' O F  
COMBUSTION, NAMELY, 'I T I M E ,  " TEMPERATURE ' IT AND I' TURBULENCE 'I ARE SO CLOSELY RELATED T H A T  THEY MUST BE CONSIDERED 
TOGETHER I N  D E T E R M I N I N G  THE PERFORMAUCE OF THE I N C I N E R A T O R .  WITHOUT T I M E  ENOUGH FOR T H E  C O M B U S T I B L E  MATTER TO BURN, 
T H E  D E S I R E D  TEMPERATURE W I L L  NOT BE OBTAINED,  AND WITHOUT ADEQUATE TURBULENCE N E I T H E R  T H E  T I M E  OR TEMPERATURE 
REQUIREMENTS W I L L  BE MET. FOR ANY G I V E N  FURNACE AND FUEL THERE I S  A F A I R L Y  D E F I N I T E  AND RATHER E A S I L Y  DETERMINED 
OPTIMUM FURNACE TEMPERATURE WHICH CAN B E  CALCULATED,  WHEN C E R T A I N  CONTROLLING FACTORS ARE KNOWN OK ASSUMED. SUCH 
C A L C U L A T I O N S  HAVE BEEN USED FOR MANY YEARS I N  T H E  D E S I G N  O F  B O I L E R  FURNACES BUT ARE NOT S O  WELL KNOWN OR UNDERSTOOD I N  
T H E  CASE OF I N C I N E P A T O R  DESIGN.  THESE FACTORS I N C L U D E  THE F U E L  C H A R A C T E R I S T I C S  SUCH AS ASH F U S I O N  TEMPERATURE AND 
" r l I S T U R E  CONTENT FOR S O L I D  FUELS.  ALSO U N I T  HEAT VALUE, A S  WELL AS THE FURNACE S I Z E  AND D E S I G N ,  WATER CODLING, OR 
SEFR4CTORY WALL CONSTPUCTION,  I N C L U D I N G  B O I L E R  OR OTHER HEAT ABSORBING OR 'I BLACK I* SURFACES. THE S / V  R A T I O  OR HEAT 
ABSORBING SURFACE VS FUPNACE VOLUME I S  SOMETIMES USED T O  EXPRESS THE L A T T E R  FACTOR. 

38-11-01142 I N C I N E F A T I O N  - P P R 4 C T I C A L  AN0 S C I E N T I F I C  APPROACH ( C O M P O S I T I O N  COMBUSTION ) 

ENVIRONMENTAL S C I E N C E  T E C H  2(7), P. 524-534 (1968). THE AUTHOR D E A L S  W I T H  T H E  NEED T O  R E A L L Y  UNGERSTAND T H E  
COMPLFX PROCESS T A K I N G  P A R T  I N  AN I N C I N E R A T O R .  H E  D E F I N E S  T H E  D I F F E R E N C E  I N  R U B B I S H  AND GARBAGE AND WHY EACH MUST BE 
TAKEN I N T O  C O N S I D E R A T I O N  WHEN P L A N N I N G  I N C I N E R A T I O N .  HE D E S C R I B E S  AREAS THAT MORE RESEARCH SHOULD BE DONE TO R E F I N E  

ESSENHIGH,  P.. H. 

THE PROCESS OF I N C I N E R A T I O N  A PROGRAM TO R E A L L Y  A N A L Y Z E  THE PROCESS 9 AND NOT ONE JUST TO COLLECT DATA. THERE ARE TWO 
T A B L E S  (1) P O S S I B L E  F E A C T I O N  MODES I N  AN I N C I N E R A T O R ,  ( 2 )  C L A S S I F I C A T I O N  OF WASTES TO BE I N C I N E R A T E D -  

08 12 STANDARDS 

ea=l7-0~175~ DESIGN S T A N D A R D S  FOR MULTIPLE CHAMBER INCINERATORS P A R T  I 
W I L L I A M S O N ,  J. E. + MACKNIGHT, R. J .  + CHASS, R .  L .  

I N D  WATER WASTES 6(3)7 P. 61-65 ( Y A Y - J U N E 1 9 6 1 ) .  T H I S  I S  THE F I R S T  OF A THREE PART S E R I E S  ON T H E  STANDARDS 
DEVELOPED FOR T H E  D E S I G N  O F  I N C I N E R A T O R S  BY T H E  LOS ANGELES A I R  P O L L U T I O N  CONTROL D I S T R I C T .  I T  I S  DEVOTED T O  
D E V E L O P I N G  B 4 S I C  C O N S I D E R A T I O N S  REGARDING I N C I N E R A T O R  O P E R A T I O N  AND D E S I G N  AND P R E S E N T I N G  I N  T A B U L A R  FORM THE STANDARDS 
THEMSELVES.  T H E  B A S I C  C O N S I D E R A T I O N S  DEVELOPED ARE - C L A S S I F I C A T I O N  OF REFUSE, T H E  PROCESS OF I N C I N E R A T I O N ,  T H E  
P R I N C I P L E S  CF CGMBUSTION FOR T H E  T Y P E  OF EQUIPMENT, AND F I N A L L Y  T H E  DESIGN.  ( P H E A )  
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Q.&17-0C821 I N C I N E R A T O R  T E S T I N G  PROGRAMS ( EM1 SSI ON(CONTR0L)  SAFETY COMBUSTION-EFFIC IENCY D E S I G N  ) 

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 1 5 7 - 1 6 0  (MAY 1 8 - 2 0 ,  1 9 6 4 ) .  D I S C U S S I O N  OF WIDELY V A R I E D  AND 
GODER, R. 

UNCOORDINATED EFFORTS TO STUDY AND EVALUATE I N C I N E R A T O R  D E S I G N  THROUGH F I E L D  AND LABORATORY T E S T S  AND TEST PROGRAMS. 
A I R  P O L L U T I O N ,  F I R E  HAZARD AND COMBUSTION E F F I C I E N C Y  ARE A L L  ELEMENTS R E Q U I R I N G  S P E C I A L I S T S  I N  EACH F I E L D  T C  COOPERATE 
TO PqODUCE F I E L D  STANDARD ACCEPTANCE TEST AND UNIFORM TERMS AND NOMENCLATURE FOR EACH A S S I M I L A T I O N  OF LABORATORY TEST 
DATA AND REPORTS. ( E 1 1  

08 -17 -QS9b .8  I N C I N E R A T O R  STANDARDS 

J A I R  P O L L U T I O h  CONTROL ASSOC 1 2 ( 1 @ ) ,  P. 4 8 7 - 4 9 1  (OCTOBER 1 9 6 2 ) .  A D I S C U S S I O N  O F  THE F O R M A T I O N  OF THE I N C I N E R A T O R  
I N S T I T U T E  OF AMERICA AND T H E I R  ROLE I N  DEVELOPING STANDARDS FOR I N C I N E R A T O R  DESIGN.  SAMPLE C A L C U L A T I O N S  OF COMBUSTION 
PRODUCTS AND FURNACE VOLUME ARE INCLUDED.  I T  I S  SUGGESTED T H A T  THE I N C I N E R A T O R  STANDARDS PROPOSED BE ACCEPTED BY T H E  

VOELKER, E. M. 

A I R  P O L L U T I O N  CONTROL A S S O C I A T I O N .  

Q B - 1 7 - Q l Q i e  I l A  I N C I N E R A T O R  STANDARDS 
I N C I N E R A T O R  I N S T I T U T E  OF AMERICA (NOVEMBER 1 - 9 6 8 ) .  C L A S S I F I C A T I O N  AND STANDARDS FOR I N C I N E R A T O R S  ARE D E T A I L E D .  

0 8- 1 7 - Q l p s P  I N C I N E R A T O R  TE S T I N G  
I N C I  NERATCR I N S T I T U T E  OF AMERICA? BULLET I N  T - 6  (AUGUST 1 9 6 8  1 A T E S T  PROCEDURE DEVELOPED BY I I A  FCR I N C I N E R A T O R  
E M I S S I O N  I S  D E T A I L E D .  

9 8 - 1 7 - 0 1 9 3 8  NEED FOR T E S T  CODE FOR LARGE I N C I N E R A T O R S  

ASME PAPER 67-WA/PTC-4  FOR MEETING NOVEMBER 1 2 - 1 7 ,  1 9 6 7 .  COMMITTEE HAS BEEN kAMED BY AMERICAN SOCIETY OF 
M E C H A N I C A L  ENGINEERS TO DRAFT PERFORMANCE T E S T  CODE FOR I N C I N E R A T O R S  THAT BURN OVER 2 0 0 0  L B  O f  REFUSE/HR; 

K A I S E R ?  E. P .  

C O N S I D E R A T I O N S  WHICk  LED T H I S  A C T I O N ,  AND O U T L I N E  OF SCOPE, AN0 T E C H N I C A L  FEATURES THAT WILL ENGAGE COMMITTEE 'S  
ATTENTION.  ( E I )  

08 13 DESIGN 

QB-QQQaZ G U I D E  T O  I N C I N E R A T O R  I N S T A L L A T I O N S  ( C A L O R I F I C - V A L U E  D E S I G N  S E L E C T I O N  Q U A N T I T Y  SCRUBBER(WATER) 
EM I SS I ON( C ON TRO L 1 1 
SCI-LOERKE? K .  W. 

A I R  C O N D I T I O N I N G ,  H E A T I N G  AND VENT 6 4 ( 5 ) ,  Pa 6 2 7 - 6 3 2  (MAY 1 9 6 7 1 .  B A S I C  C R I T E R I A  G U I D E S  FOR CHOOSING TYPE AND S I Z E  

COMBUSTION A I R  SUPPLY. ( E 1  ) 

QaAkQQQSQ FURNACE D E S I G N S  FOR REFUSE BURNING t D E S I G N  I N C I N E R A T O R  HEAT RECOVER A S H I U T I L I Z A T I O N )  

OFENSYSTEME FUER D I E  MUELLVERBRENNUNG, BQENNSTOFF-WAERME-KRAFT 1 6 ( 8 ) ?  P. 3 7 6 - 3 8 2  (AUGUST 1 9 6 4 )  TYPES OF SYSTEMS 
ARE SHOWN AND VARIOUS D E S I G N S  DESCRIBED ACCORDING TO P E C U L I A R I T I E S  OF EACH FURNACE. D E T A I L S  OF COMBUSTION CHAMBER 

PROBLEMS O F  U S I N G  ASH FROM REFUSE FOR MAKING B U I L D I N G  M A T E R I A L  ARE DISCUSSED.  ( E 1 1  

OF INCINERATOR AND I T S  A U X I L I A R Y  I N S T A L L A T I O N S  I N C L U D I N G  GAS BURNERS, DRAFT CONTROLS? BREECHINGS, CHIMNEYS AND 

RASCH, P. 

L I N I N G S  AND FLUE GAS R E C I R C U L A T I C N  ARE DEALT W I T H .  ECONOMIC VALUE OF HEAT YECOVERY I S  TOUCHED UPON. P C S S I B I L I T I E S  AND 

u - 1 3 - 0 0 4 7 1  MUNICIPAL INCINERATOR DESIGN PRACTICES AND TRENDS ( HEAT-RECOVERY SALVAGE I 
STEPHENSON? J. W. + CAFIERO,  A. S. 

PROC O F  T H E  1 9 6 6  N A T I O N A L  I N C I N E R A T O R  CONF, ASME P. 1 - 3 8  (MAY 1 - 4 7  1 9 6 6 ) .  IMPROVEMENTS AND CHANGES I N  REFUSE 
I N C I N E R A T O R  TECHNOLOGY D U R I N G  T H E  PAST TWENTY YEARS HAVE BEEN GREATER THAN I N  ANY OTHER PERIOD.  T H I S  PAPER REPORTS T H E  
F I N D I N G S  OF A SURVEY OF D E S I G N  P R A C T I C E S  COVERING PLANTS B U I L T  OR CESIGNED S I N C E  1 9 4 5 .  DATA ARE PRESENTED ON 205 
PLANTS FOR WHICH Q U E S T I O N N A I R E S  WERE RETURNED, WITH NOTE MADE O F  I N D I C A T E D  TRENDS I N  D E S I G N  P R A C T I C E S  AND TYPES OF 
EQUIPMENT. EIGHTY-FOUR PLANTS, FOR WHICH Q U E S T I O N N A I R E S  WERE NOT PETURNED, ARE L I S T E D .  ( A U T H )  

Qk.l&QQ333 I N S T P U M E N T A T I O N  S P E C I F I C A T I O N S  - THE KEY TO A GOOD SYSTEM ( E M I S S I O N ( C O N T R 0 L )  

PROC OF THE 1 9 6 6  N A T I O N A L  I N C I N € R A T O P  CONFt  ASME, P. 1 6 7 - 1 7 0  (MAY 1-41 1 9 6 6 ) .  ONE OF THE K E Y S  TO E F F I C I E N T  
I N C I N E R A T O R  OPERATION I S  A WELL DESIGNED AND PROPERLY F U N C T I O N I N G  I N S T R U M E N T A T I O N  SYSTEM. T H E  KEY T O  A GOOD 

THOROUGH TESTING.  T H I S  PAPER E X A M I N E S  THE PROBLEM OF S P E C I F I C A T I O N  W R I T I N G  AND SUGGESTS S P E C I F I C A T I O N S  WHICH W I L L  

S T I C K L E Y ,  J. D e  

I N S T R U M E N T A T I O h  SYSTEM I S  A GOOD SET OF S P E C I F I C A T I O N S ,  WHICH ASSURES H I G H  QUAL1  TY EQUIPMENT,  PROPER I N S T A L L A T I O N ,  ANC 

ASSURE A GOOD SYSTEM I N  TERMS OF RESULTS. WHEN A M U N I C I P A L I T Y  B U I L D S  A NEW I N C I N E R A T O R  F A C I L I T Y ,  AN IMPORTANT PART O F  
T H I S  F A C I L I T Y  I S  THE I N S T R U M E N T A T I O N  SYSTEM. T H E  INSTRUMENTATION SYSTEM ENABLES THE OPERATOR TO OPERATE THE 
I N C I N E R A T O R  AT MAXIMUM E F F I C I E N C Y  WHILE PRODUCING A M I N I M U M  OF A I R  P O L L U T I O N .  I T  FOLLOWS THEN THAT THE E F F E C T I V E  
O P E R A T I O N  OF AN I N C I N E R A T O R  DEPENDS VERY MUCH ON THE PROPER I N S T A L L A T I O N  OF THE I N I T I A L  I N S T R U M E N T A T I O N  SYSTEM. T H E  
S E L E C T I O N  OF THE R I G H T  EQUIPMENT,  THE PROPER I N S T A L L A T I O N  OF T H I S  EQUIPMENT AND THE CARFFUL T E S T I N G  OF THE E N T I R E  
SYSTEM ARE FACTORS k H I C H  I N F L U E N C E  THE PROPER OPERATION QF AN I N S T R U M E N T A T I O N  SYSTEM. HOW CAREFULLY THESE THREE 

OF T H I S  PAPER I S  T@ A S S I S T  THE C O N S U L T I N G  E N G I N E E R  TO DEVELOP S P E C I F I C A T I O N S  WHICH W I L L  ASSURE THE ENGINEER AND THE 
M U N I C I P A L I T Y  O F  A PPOPERLY O P E R A T I N G  I N S T R U M E N T A T I O N  SYSTEM. ( A U T H I  

L2811LkQQ4ft2 PPOGRESS I N  M U N I C I P A L  I N C I N E R A T I O N  THROUGH PROCESS E N G I N E E R I N G  ( EM1 S S I O N ( C O N T R 0 L )  1 

PROC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P.  2 5 9 - 2 6 6  (MAY 1-41 1 9 6 6 ) .  PROCESS E N G I N E E R I N G  I S  A P P L I E D  TO 

SEPARATELY AND THE E Q U I V A L E N T  PROCESS I N  THE CHEMICAL AND M E T A L L U R G I C A L  I N D U S T R I E S  EXAMINED FOR PROVEN CES IGN FEATURES 

FUNCTIONS ARE PERFOPMED DEPENDS VERY MUCH ON THE MANNER I N  WHICH THE S P E C I F I C A T I O N S  OF A JOB ARE WRITTEN. T H E  PURPOSE 

Z I N N ,  R .  E. 

THE D E S I G N  OF A NEW CONCEPT OF A M U N I C I P A L  I N C I N E R A T O R .  EACH OF SEVEN I N C I N E R A T I O N  PROCESS AREAS I S  ANALYZED 

A P P L I C A B L E  TO I N C I N E R A T I O N .  EXAMPLES OF I N T E G R A T I O N  OF DESIGNS FOR PROCESS AREAS ARE G I V E N .  ADVANTAGES OF T H I S  NEW 
I N C I N E R A T O R  CONCEPT I N C L U D E  LOWER COST, LESS CONSTRUCTION T I M E  AND A D A P T A T I O N  TO P R E F A B R I C A T I O N  AND MASS PRODUCTION. 
( AUTH) 

38r13=p4963 USE OF M A T H E P A T I C A L  P L A N N I N G  MODELS T O  PREDICT I N C I N E R A T I O N  REQUIREMENTS ( REGRESSION P R O J E C T I O N  1 

PROC OF T H E  1966 N A T I O N A L  I N C I N E R A T O R  CONFt ASME, P. 1-11 (MAY 5-81 1 9 6 8 ) .  MATHEMATICAL MODELS ( E Q U A T I O N S )  TO 
P R E D I C T  I N C I N E R A T O R  REQUIREMENTS I N  CONNECTICUT. TECHNIQUE OF STEPWISE C U R V I L I N E A R  REGRESSION A N A L Y S I S  WAS USED TO 

BAChER, J .  H. + RANARD? E.  D. 

GENERATE THESE MATHEMATICAL MODELS. I N P U T  I N F O R M A T I O N  NECESSARY TO EXECUTE MODELS WAS T A K E N  FROM I' TRANSPORTATION 1' 

STUDY CONDUCTED B Y  STATE OF CCNNECTICUT.  TRANSPORTATION STUDY I N V E S T I G A T E S  E F F E C T S  OF L A N D  USE, P O P U L A T I O N ,  AND 
MANUFACTURING I N T E N S I T I E S  ON HIGHWAY REQUIREMENTS. S I N C E  S I M I L A R  TRANSPORTATION S T U D I E S  ARE B E I N G ,  OR HAVE BEEN, 
CONDUCTED I N  MANY STATES,  CONCEPTS PRESENTED I N  T H I S  REPORT CAN B E  USED B Y  OTHER STATES TO DEVELOP T H E I R  OWN MODELS T O  
PR ED1 C T  I NC I N E  RAT OR PE QU I RE MENTS ( E I I 

r- 
i 
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Q&-23-00471 INFLUEWCE C O E F F I C I E N T S  TO RELATE M U N I C I P A L  REFUSE V A R I A T I O N S  TO I N C I N E R A T O R  D E S I G N  ( D E S I G N  C O M P O S I T I O N  
K A L I K A ,  P. W. 

PROC O F  T H E  N A T I @ N A L  I N C I N E R A T O R  CONF, ASMET P. 1 5 4 - 1 7 0  (MAY 5 - 8 1  1 9 6 8 ) .  V A R I A B I L I T Y  O F  M U N I C I P A L  REFUSE I S  
D I F F I C U L T  T O  P R E D I C T  OR T O  COMPENSATE FOR I N  I N C I N E R A T O R  DESIGN.  COMPUTER PROGRAM HAS B E E N  DEVELOPED WHICH PROVIDES 
I N F L U E N C E  C O E F F I C I E N T S  WHICH R E L A T E  QEFUSE V A R I A T I O N  TO I N C I N E R A T O R  D E S I G N  PARAMETERS. C O E F F I C I E N T S  WERE FOUND TO BE 
R E L A T I V E L Y  INDEPENDENT O F  MOST O P E R A T I N G  C O N D I T I O N S  AND WERE REDUCED TO B R I E F  TABLES.  T H E S E  AND SELECTED GRAPHS ARE 
PRESENTED AND DISCUSSED.  C O E F F I C I E N T S  I N D I C A T E  T H A T  MODEST I N C R E A S E S  I N  REFUSE H E A T  CONTENT COULD S E R I O U S L Y  L I M I T  
I N C I N E R A T O R  D E S I G N  C A P A C I T Y ,  BUT T H A T  H E A T  A B S O R P T I O N  EQUIPMENT COULD P O T E N T I A L L Y  BE USED TO COMPENSATE FOR FUTURE 
CHANGES I N  REFUSE C H A R A C T E R I S T I C S .  ( E 1  1 

QBfi3-QQftm PERFORMANCE AND D E S I G N  DATA FOP LARGE EUROPEAN REFUSE I N C I N E R A T O R S  W I T H  HEAT-RECOVERY ( COMPOSTION 
EM I S S  I O N  (CONTROL 1 1 
STABENOW, G. 

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CONFI-ASME, P.. 278~28 .6  (MAY 5-87 1 9 6 8 ) .  V A R I E T Y  OF D E S I G N S  FOR M U N I C I P A L  
I N C I N E R A f O R S  'WHICH HAVE OPERATED SUCCESSFULLY I N  CUROPE OVER LONG PERIODS.  H E A T  RECOVERED THROUGH GENERATION O F  STEAM 

I N C I N E R A T O R  EQUIPMENT.  R I G I D  ENFORCEMENT OF SUCH S P E C I F I C A T I O N S  W I L L  P E R M I T  M U N I C I P A L I T I E S  TO SELECT I N C I N E R A T O R S  THAT 
W I L L  ASSURE LONG L I F E  AND S A T I S F A C T O R Y  OPERATION.  ( € 1 )  

P E R M I T S  THOROUGH EVPLUAT I O N  OF I N C I N E R A T O R  PERFORMANCE TESTS. PERFORMANCE S P E C I F I C A T I O N S  AND GUARANTEES FCR H I G H  GRADE 

I ' '"') 
j i ,i 

Q8=J,3-004pQ I N C I N E R A T O R  D E S I G N  W I T H  OPERATOP I N  M I N D  ( HEAT-R ECOVERY 1 

PROC OF T H E  N A T I C N A L  I N C I N E R A T O R  C O N F t  ASMET Pa 287-294  (MAY 5-89 1 9 6 8 ) .  EASE,  S I M P L I C I T Y ,  AND ECCNCMY O F  
O P E R A T I O N  AND MAINTENANCE ARE IMPORTANT C O N S I D E R A T I O N S  I N  I N C I N E R A T O R  PLANT DESIGN,  BUT AVERAGE D E S I G N I N G  ENGINEER 

D E T A I L S  CONSIDEPED M I N 3 P  BY D E S I G N E R  MAY, I F  NOT PROPERLY TPEATED, BECOME MAJOR PROBLEMS OR I N C O N V E N I E N C E S  I N  P L A N T  
O P E R A T I O N  OR MAINTENANCE.  SUGGESTIONS B Y  L E A D I N G  M U N I C I P A L  I N C I N E Q A T O R  PLANT OPERATORS, BASED ON MANY YEARS'  
E X P E R I E N C E ,  ARE PRESENTED FCR C O N S I D E R A T I O N  B Y  DESIGNERS.  ( E 1  1 

STEPHENSON T J W 

CANNOT ACQUIRE S U F F I C I E N T  O P E R A T I N G  E X P E R I E N C E  TO BECOME F A M I L I A R  WITH DAY T O  DAY PROBLEMS FACED BY PLANT PERSONNEL. 

Q B r 1 2 Q Q S 1  TEMPERATUPE AND A I R  D I S T R I B U T I O N S  I N  LARGE RECTANGULAR I N C I N E R A T O R  FURNACES ( D E S I G N  ) 

PPOC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 2 9 5 - 3 0 2  (MAY 5-89 1 9 6 8 ) .  SOME B A S I C  T H E O R I E S  OF FURhACE D E S I G N  ANC 
T H E I R  A P P L I C A T I O N  I N  M3DERN REFUSE BURNING FURNACES. P R E L I M I N A R Y  AND P A R T I A L  T E S T  DATA.  O B S E R V A T I O N S  BASED ON 
F X P E R I E N C E  I N  OPERATION OF V A R I O U S  T Y P E S  OF M U N I C I P A L  I N C I N F R A T O R S ,  SOME RECOMMENDATIONS FOP D E S I G N  OF COMBUST I O N - A I R  
SYSTEMS. COMBUSTION AND EXCESS A I R  D E L I V E R E D  I N  CORRECT Q U A N T I T I E S ,  AT R I G H T  P L A C E  AND A T  R I G H T  T I M E  WILL RESULT I N  
CONTROLLED OPTIMUM O P E R A T I N G  FURNACE TEMPERATURES, REDUCED REFRACTORY MAINTENANCE COST BY V I R T U E  OF L I M I T E D  SLAGGING ON 
REFRACTORY WALLS, REDUCED STOKER MAINTENANCE COST, CONSIDERABLE R E D U C T I O N  I N  P A R T I C U L A T E  E M I S S I O N S .  ( E 1  I 

S T E R N I T Z K E ,  R. F. + D V I R K A ,  M. 

QB=EkQQ= I N S T R U M E h T A T I O N  SYSTEMS FOP M U N I C I P A L  REFUSE I N C I N E R A T O R S  ( D E S I G N  ) 

PROC OF T H E  N A T I C N A L  I N C I N E R A T O R  CONFT ASMET P. 3 0 3 - 3 0 8  (MAY 5-81  1 9 6 8 ) .  O P E R A T I O N A L  REQUIREMEhTS CF TODAY'S 
MODERN REFUSE I N C I N E R A T O R S  MAKE USE OF MODERN I N S T R U M E N T A T I O N  TECHNIQUES NECESSARY. B A S I C  CONTROL SYSTEMS USED I N  

TNTERRELATED V A R I A B L E S  ARE E X A M I N E D  AS TOOLS FOR MORE E F F E C T I V E  O P E R A T I O N  OF I N C I N E R A T O R S .  ( E 1  1 

S T I C K L E Y ,  J. De 

MODERN I N C I N E R A T O R S  ARE O U T L I N E D .  U T I L I Z A T I O N  OF MORE S O P H I S T I C A T E D  TECHNIQUES OF R A T I O  AND CASCADE CCNTROL OF 

08-33rrlp529 FACTORS I N V O L V E D  TN THE D E S I G N  O F  H I G H  R I S E  CHIMNEY AND CHUTE SYSTEMS ( I N C I N E R A T I O N  ) 

PROC OF THE N A T I O N A L  I N C I N E R A T O R  C O N F T  ASME, P. 2 4 9 - 2 6 5  (MAY 5-87 1 9 6 8 ) .  T H I S  PAPER PRESENTS THE NATURAL B U I L D I N G  
PRESSURES CREATED BY THE TEMPERATURE D I F F E R E N C E  B E T h E E N  THE C H I M N E Y  AND THE O U T S I D E  ATMOSPHERES. I T  ALSO REVIEWS T H E  
E F F E C T  OF WIND UPON B U I L D I N G  PRESSURES AND CHIMNEY TERMINATIONS.  THESE FACTORS ARE C O N S I D E P E D  FOR E F F E C T I V E  CHIMNEY 
D E S I G N .  P O I N T E R S  O h  C H I M N E Y  CONSTRUCTION TO SOLVE WET AND LEAKY CHIMNEYS ARE PRESENTED TOGETHER W I T H  S I M P L E  FORMULAS 
FOR T H E  C A L C U L A T I O N  OF T H E  VARIOUS DATA FOR C H I M N E Y  D E S I G N  PURPOSES. 

SCHULZ, J. F .  

QB=11=QQz58 FACTORS I N  I N C I  NERATCR D E S I G N  
N I C K E L S P R N ,  H. 8. 

P U B L I C  WORKS 9 3 ( 3 1  T P. 1 2 3  (MARCH 1 9 6 2 )  THE D E N S I T Y  O F  R E F U S E  V A R I E S  FROM 2 5 0  TO 7 5 0  L B  PER C U  YD - DEPENDING 
UPON THE AMOUNT GF COMPACTION. COMPUTATIONS AND R A T I N G S  FOR P L A N T  D E S I G N  SHOULD BE BASED ON WEIGHT, NOT VOLUME. 
ACCORDING TO T h E  PAPER, T H E R E  ARE FOUR E S S E Y T I A L S  TO COMPLETE COMBUSTION- ( 1 )  S U F F I C I E N T  A I R  T O  P E R M I T  COMPLETE 
I N C I N E P A T I O N  - AN I R S U F F I C I E N T  AMOUNT O F  A I R  RESULTS I N  H I G H  TEMPEPATURES, WHICH, I N  TURN, REDUCE THE L I F E  OF THE 
QEFR4CTORY. ( 2 )  M I X I N G  A I R  W I T H  REFUSE TO START O X I D A T I O N .  ( 3 )  S U F F I C I E N T L Y  H I G H  TEMPERATURE SO T H A T  THE REFUSE CAN 
BF H E A T E D  T O  I T S  I G N I T I O N  P O I N T  AND I G N I T I O N  B E  SUSTAINED.  FURNACE TEMPERATURES RANGE FROM 1 2 0 0 - 1 8 0 0  CEGREES F.7 AND 
SHOULD BE KEPT APOUNG 1 5 0 0  DEGREES F.  ( 4 )  S U F F I C I E N T  T I M E  T O  COMPLETE COMBUSTION. THE T I M E  REQUIREMENT CAN BE REDUCED 
BY P R O V I D I N G  S U F F I C I E N T  FURNACE DRAFT. THE D R A F T  SHOULD BE GREAT ENOUGH T O  RESULT I N  A N E G A T I V E  PRESSURE WHEN THE 

THE FOLLOWING A P E ' T H E  RECOMMENDED R A T I N G S  I N  POUNDS OF REFUSE BURNED PER SQ F T  O F  GRATE SURFACE PER HOUR- HERRINGBONE 
S T A T I O N A R Y  GRATES ( t A N D  STOKED) ,  401 I N C L I N E D  T I L T I N G  GRATES ( M E C H A N I C A L L Y  STOKED)  60, ROUND GRATES ( M E C H A N I C A L L Y  
STOKED) ,  70. T R A V E L I N G  GRATES ARE RATED ON T H E  B A S I S  O F  300,000 BTU PER HOUR PER SQ FT.  THE NORMAL H E A T  RELEASE I N  
FURNACES O P E R A T I N G  UNDER D R A F T  C O N D I T I O N S  I S  20,000 TO 3 5 , 0 0 0  B T U  PER CU FT VOLUME. AN ACCEPTEC F I G U R E  OF 2 5  CU-FT PER 
TUN O F  R A T E D  C A P A C I T Y  t iAS BEEN USED FOR THE COMBINED VOLUMES OF FURNACE AND COMBUSTION CHAMBER, MOST M U N I C I P A L  REFUSE 
H A S  A C O M B U S T I B L E  CCNTENT S I M I L A R  T O  THAT OF CELLULOSE.  THE T H E O R E T I C A L  A I R  REQUIREMENT I S  5 L B  A I R  PER L B  OF 
C O M B U S T I B L E  M A T E G I A L  F I R E D .  I N  P R A C T I C E  I T  I S  D E S I R A B L E  AND P R A C T I C A L  T O  PROVIDE 100 PERCENT EXCESS A I R .  M O I S T  GARBAGE 
NEEDS LESS A I R  PER LB. I N  GENERAL, T H E  GREATER T H E  FURNACE H E I G H T ,  THE BETTER T H E  DESIGN.  SAMPLE D E S I G N  C A L C U L A T I O N S  
ARE P 9 0 V I D E D .  ( U C )  

Q&-?3-0C62Q HOW HOT I S  'I TOO HOT " I N  AN I N C I N E R A T O R  ( D E S I G N ( T E M P E R A T U R E )  

T H E  AMERICAN C I T Y  7t(ll)7 P. 104 (NOVEMBER 1 9 6 1 ) .  PRESENTS SCME S O L U T I O N S  T O  T H E  PROBLEMS OF METAL EXPANSION,  
GROWTH, AND BREAKAGE I N  M U N I C I P A L  I N C I N E R 4 T O R S .  ( P H S )  

FURNACE DOOR IS OPENED (C1.25-INCH WATER COLUMN). THE L A T T E R  QEQU19EMENT I S  A F U N C T I O N  OF SAFETY I N  MORKING C O N D I T I O N S .  

C A I N E t  J. 8. 

QB-J3=3Q61h HOW CAN WE GET I N C I N E R A T I O N  ( C A P A C I T Y  C O M P O S I T I O N  ) 

P U B L I C  WORKS 8 4 ( 1 0 )  T P. 82, 8 3 9  1 5 7  (OCTOBER 1 9 5 3  1 .  A GENERAL A R T I C L E  O U T L I N I N G  THE GENERAL P R I N C I P L E S  NEEDED TO 
CAOMUS, T. W e  

S P E C I F Y  AN I N C I N E R A T O R  FOR M U N I C I P A L  REFUSE 01 SPOSAL. 

2 8 - 1 3 - Q U l f t  WHAT GOOD I N C I N E R A T I C N  MEANS - P A R T  I 1  D E S I G N  PAF.AMETEPS ( HEAT-RECOVERY E M I S S I O N ( C C N T R C L )  
M A T E G I A L S - H A N D L I N G  COST(HEAT-RECOVERY)  1 
M I C I - A E L S T  A. 

THE A M E q I C A N  C I T Y  8 3 ( 6 ) T  P. 8 8 - 9 0 ,  1 5 6 - 1 5 7  ( J U N E  1 9 0 8 ) .  RECENT DEVELOPMENTS I N  I N C I N E R A T O R  D E S I G N  ARE REVIEWED.  
NEW METHODS FOR C O N T I N U O U S L Y  F E E D I N G  F U E L  TO THE I N C I N E R A T O R  ARE DESCRIBED.  R E S I D U E  REMOVAL, EXCESS A I R  AND E M I S S I O N  
CONTROL, PND HEAT RECOVERY TRENDS ARE DISCUSSED.  COST D A T A  FROM AN E N G I N E E R I N G  STUDY TO RECOVER WASTE HEAT AS STEAM 
FOP D I S T R I C T  H E A T I N G  I N  P H I L A D E L P H I A  IS SUMMARIZED. 
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Q8-13-007+5 NEW TRENDS I N  H O S P I T A L  I N C I N E R A T I O N  D E S I G N  ( PATHOGEN 
L A R K I N ,  M. C. 

4 1 R  ENGRG 3 ( 4 ) ,  P. 33-36 ( A P R I L  1 9 6 1 ) .  CHANGING PATTERN OF H O S P I T A L  WASTES, 1.E. I N C R E A S E D  USE O F  PAPER PRODUCTS 
AND DECREASED WET WASTE, RESULTED I N  INCREASE OF WASTE THERMAL VALUE FROM 2500 T O  6500 BTU/LB.  OLD, H O R I Z O N T A L  HEARTH 
WET TYPE I N C I N E R A T O R S  APE NOT ABLE T O  HANDLE NEW DRY WASTE AND RESULT I N  GREATER F L Y A S H  AND SMOKE CARRYOVER DUE TO 
HIGHER GAS V E L O C I T I E S .  NEW I N C I N E R A T O R  D E S I G N S  ARE PRESENTED. ( E 1 1  

QmhQQ156 D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T I O N  P A R T  I11 ( REFRACTORY GRATES HEARTHS A I R - I N L E T S  STACK 
DRAFT O P F R A T I O N  1 
W I L L I A M S O N ,  J. E. + MACKNIGHT, R. J. + CHASS, R. L a  

I N D  WATER WASTES 6 ( 5 ) ,  P. 134-137 (SEPTEMBER-OCTOBER 1 9 6 1 ) .  ORDINANCES AND STATUTES NOW B E I N G  ENACTED CONSIDER 
MECHANICAL D E S I G N  AND M A T E R I A L S  OF CONSTRUCTION FOR I N C I N E R A T O R S .  PORTABLE P R E F A B R I C A T E D  U N I T S  ARE A V A I L A B L E  AND NEED 
ONLY PLACEMENT ON A F O U N D A T I O N  AND CONNECTION TO AN A U X I L I A R Y  F U E L  SUPPLY. D I S C U S S I O N  CENTERS ON REFRACTORY, GRATES 
AND HEARTHS,  A I R  I N L E T S ,  STACK CCNSTRUCTION, I N D U C E D  DRAFT AND OPERATION.  T H E  A R T I C L E  ENDS W I T H  B R I E F  SUMMARY OF THE 
THREE PARTS OF THE A R T I C L E .  ( P H E A )  

Q&ALQQZft9 D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T O R S  P A R T  I 1  

I N D  WATER WASTES 6 ( 4 ) r  P. 97-101 (JULY-AUGUST 1 9 6 1 ) .  THE D E S I G N  OF A M U L T I P L E  CHAMBER I N C I N E R A T O R  I N  ACCORDANCE 
W I T H  THE STANDAPDS OF THE LOS ANGELES A I R  P O L L U T I O N  CONTROL D I S T R I C T  I S  D I S C U S S E D  W I T H  A COVERAGE O F  THE L I M I T A T I O N S  OF 

ANGELES GROUP D I D  I N  D E V E L O P I N G  T H E I R  STANDARDS HAS E S T A B L I S H E D  T H A T  RETORT TYPE I N C I N E R A T O R S  HAVE D E F I N I T E  ADVANTAGES 
I N  THE RANGE OF C A P A C I T I E S  FROM 50 T O  7 5 9  TONS PER HOUR. I T  WAS ALSO FOUND THAT I N - L I N E  U N I T S  WERE MOST E F F I C I E N T  

W I L L I A M S O N ,  J. E. + MACKNIGHT, Re J. + CHASS, R. L. 

T H E  TWO B A S I C  D E S I G N  TYPES,  THE D E S I G N  C A L C U L A T I O N S  AND THE S O L V I N G  OF A SAMPLE CESIGN PROBLEM. T H E  WORK WHICH THE L O S  

BETWEEN 7 5 0  LBS/HR,  AND SOME CASES I N  EXCESS OF ABOUT 4 TONS PER HOUR. THE UPPER U N I T  I S  NOT C L E A R L Y  D E F I N E D  S I N C E  
L I T T L E  I F  ANY hOPK HAS B E E N  DONE I N  T H I S  RANGE. AS A SAMPLE PROBLEM, THE C A L C U L A T I O N S  FOR THE D E S I G N  Of AN I N C I N E R A T O R  
TO BURN 1OC POUNDS OF P A P E R  PER HOUR ARE WORKED OUT. TWO DIAGQAMS ARE ALSO PRESENTED WHICH SHOW T H E  D E S I G N  FOR I N - L I N E  
U N I T S  FROM 7 5 0  TO 2,000 L B S / H R  AND RETORT T Y P E  U N I T S  OF C A P A C I T Y  FROM 50 TO 1500 LBS/HR. ( P H E A I  

Q&13-CC8Ql L E X I C O N  OF I N C I  NERATGR TERMINOLOGY 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 20-31 (MAY 18-20, 1 9 6 4 ) .  I N C I N E R A T I O N  I S  E V E R L A S T I N G  F I E L D  OF 
SCI-WARTZ, D. 

4 C T I V I T Y  B Y  D I V E R S E  GROUP OF C O N S U L T I N G  ENGINEERS,  MANUFACTURERS, S U P P L I E R S ,  B U I L D E R S  AND USERS. T H I S  L E X I C O N  H A S  B E E N  
C O M P I L E D  BY D E V E L O P I N G  COMMON AND CLEAR LANGUAGE FROM MANY SOURCES I N  HOPE THAT I T  W I L L  L E A D  T O  U N I F O R M  L E X I C O N ,  W H I C H  
W I L L  B E  ADOPTED B Y  A L L  I N T E R E S T E D  GROUPS. ( E 1 1  

Q&-JZ=QQUQ FURNACE C O N F I G U R A T I O N  ( D E S I G N  HEAT-RECOVERY I N C I N E R A T O R  1 

PQOC OF THE N A T I C N A L  I N C I N E R A T C R  CONF, ASME, P. 52-57 (MAY 18-20, 1 9 6 4 ) .  C O N F I G U R A T I O N  OF I N C I N E R A T O R  FURNACE I S  
I N F L U E N C E D  BY T Y P E  OF GRATES AND S I Z E  O F  U Y I T  TO BE I N S T A L L E D .  FOR SMALL C A P A C I T Y  C I R C U L A R  OR RECTANGULAR BATCH FEED 
FURNACE MAY BE USED. FOR C b P A C I T I E S  OF 50 T P D  AND OVER, TENDENCY I S  TOWARD USE OF CONTINUOUS F E E D  GRATES W I T H  
RECTANGULAR FURNACE. FACTORS D E T E R M I N I N G  S I Z E  OF FURNACE I N C L U D E  B U R N I N G  R A T E  PER U N I T  OF GRATE AREA, HEAT CONTENT OF 
FUEL, O P E R A T I N G  TEMPERATURES, AND GAS V E L O C I T I E S .  CHARACTER O F  F U E L  C A L L S  FOR A T T E N T I O N  T O  F A C I L I T I E S  FOR CHARGING AND 
MOVING M A T E R I A L .  CCARSE M A T E R I A L  OR R U B B I S H  PRESENTS PROBLEMS I N  CHARGING. SEVERAL TYPES OF FURNACE D E S I G N  ARE 
D E S C R I B E D  AND SHOWN. ( E 1 1  

HEANEY, F. L.  

Q & = l k Q Q B L Z  TRENDS I N  C h A R G I N G  REFUSE I N T O  AND CONVEYING R E S I D U E  FROM FURNACE ( V A T E R I A L - H A N D L I N G  I N C I N E R A T O R  D E S I G N  

HAMFTON, R. K. 
PROC O F  THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 69-75 (MAY 18-20, 1 9 6 4 ) .  L A T E S T  TRENDS I N  I N C I N E R A T O R  M A T E R I A L S  
H A N D L I N G  AND WAYS I N  W H I C H  R E S I D U E  CONVEYORS CAN BE ADAPTED TO NEWER CONTINUOUS BURNING FURNACE DESIGNS,  AS WELL AS 
IMPROVEMENTS I N  M A T E P I A L S  USED I h  CONVEYOR COMPONENTS APE DESCRIBED.  CHANGES I N  L O C A T I O N  O F  CHARGING GATES AND NEWER 
GATE D E S I G N S  FOR USE W I T H  CONTINUOUS BURNING FURNACES ARE REVIEWED.  ( E 1 1  

Q B - 1 3 - Q U l Z  I N C I N E R A T O R  BUCKETS AND GRAPPLES ( M A T E R I A L - H A N D L I N G  D E S I G N  1 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 76-80 ( M A Y  18-20, 1 9 6 4 ) .  TWO TYPES OF BUCKETS USEE I N  I N C I N E R A T O R  

C H O I C E  OF PROPER TYPE A N 0  MODEL OF BUCKET FOR P A R T I C U L A R  A P P L I C A T I C N .  ( E 1 1  

CHESAREK, R. F.  

S E R V I C E  TODAY ARE CLOSED SCOOP T Y P E  AND T I N E  TYPE. EACH HAS I N H E R E N T  ADVANTAGES AND DISADVANTAGES.  SUGGESTIONS ON 

Q&=LkQC)818 EUROPEAN P R A C T I C E  I N  REFUSE BURNING ( I N C I N E R A T I O N  D E S I G N  1 

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 105-113 ( M A Y  18-20, 19641.  P R A C T I C E  AND T Y P E  O F  D E S I G N  I N  EUROPEAN 
M U N I C I P A L  I N C I N E P A T C P S  A P E  DESCRIBED.  S P E C I A L  A T T E N T I O N  I S  G I V E N  TO D E S I G N  OF GRATES. D A T A  I S  G I V E N  ON AMOUNT OF 
REFUSE PER C A P I T A ,  A N A L Y S I S  OF REFUSE AND H E A T  RECOVERY. ( E 1 1  

m-13-QQBE MODEPN I N C I N E R A T I O N  OF COMMUNITY WASTES ( P O L L U T I O N  O P E R A T I N G - P R A C T I C E S  E M I S S I O N ( C O N T R 0 L )  D E S I G N  

PROC OF T H E  N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 114-117 ( M A Y  18-20,  1 9 6 4 ) .  KNOWLEDGE OF TECHNOLOGY CF D E S I G N  AND 

STABENOW, G. 

STENBURG, R e  L. 

O P E R A T I O N  ARE NECESSARY FOP GOOD RESULTS W I T H  F U E L  H A V I N G  W I D E  RANGE OF C H A R A C T E R I S T I C S .  H E L P F U L  PRESENT TRENDS I N  
D E S I G N  AND O P E R A T I O N  I N C L U D E  ADOPTING OF CONTINUOUS CHARGING,  USE CF M U L T I P L E  COMBUSTION CHAMBERS, M A I N T A I N I N G  FURNACE 
TEMPERATURE, AND COhTPOL O F  PART I C U L A T E  MATTER. A I R  P O L L U T I O N  PROBLEM I S  DISCUSSED.  ( E 1  I 

Q8119rQQ828 I N S T R U M E N T A T I O N  OF I N C I N E P A T O R  - TWO CASE S T U D I E S  ( D E S I G N  ) 

PROC OF THE N A T I C N A L  I N C I N E R A T O R  CONF, ASME, P. 161-164 (MAY 18-20 ,  1 9 6 4 ) .  STUDY OF I N S T R U M E N T A T I C N  SYSTEM OF TWO 
S T I C K L E Y ,  J. D. + ORTHUS, H e  6.  

I N C I Q E R A T O R S  TO DETEGMINE WHAT PROGRESS I S  B E I N G  MADE I N  U T I L I Z A T I O N  OF I N S T R U M E N T A T I O N  I N  I N C I N E R A T O R S ,  AND TO 
D E T E 9 M I N E  WHAT D E F I C I E N C I E S ,  I F  ANY, E X I S T  I N  I N C I N E R A T O R  I N S T R U M E N T A T I O N  AS F U R N I S H E D  ON I N C I N E R A T O R S  B E I N G  
CONSTRUCTED TODAY. ( E 1  1 

OB=19=pCB& THE I N C I N E R A T O R  CRANE ( D E S I G N  

PROC O F  T H E  N A T I C N A L  I N C I N E R A T O R  CONF, P. 61-68 ( M A Y  18-20,  1 9 6 4 ) .  THE PAPER D I S C U S S E S  T H E  D I F F E R E N T  O P E R A T I O N A L  
REQUIREMENTS OF T H E  I N C I N E R A T O R  CRANE AND D E S C R I B E S  A L O G I C A L  METHOD FOR D E T E R M I N A T I O N  OF THE PROPER S I Z E  CRANE T O  BE 

B R I C K L E  9 F a  J. 

USED. A R E V I E k  OF CRANE CCMPCNEhTS, W I T H  SOME D E T A I L S  ON T H E  MORE C R I T I C A L  ITEMS,  I S  INCLUDED.  

q2-13-QQBfi8 T H E  PROBLEMS O F  A P P L Y I N G  I N C I N E R A T O R  C R I T E R I A  ( E M I S S I O N ( C O N T R O L 1  D E S I G N - C R I T E R I A  

J A I R  P O L L U T I O N  CONTROL ASSOC 1 4 ( 9 ) ,  P. 363-365 (SEPTEMBER 1 9 6 4 ) .  I N C I N E R A T O R  D E S I G N  C R I T E R I A  ARE DISCUSSED FROM 
V@ELKER, E. M i  

THE STANDPOINT OF T H E  I N C I N E R A T O R  DESIGNER. NONUNIFORM, W I D E L Y  VARYING,  AND OVERLY R I G I D  D E S I G N  C R I T E R I A  ADOPTED BY 
STATES, C O U N T I E S ,  AluD C O M M U N I T I E S  ARE C I T E D  AS PROBLEMS S T A N D I N G  I N  T H E  WAY O F  E F F E C T I V E  I N C I N E R A T O R  D E S I G N .  I T  I S  
REASONED T k A T  R I G I D  C R I T E R I A ,  AMONG OTHER T H I N G S ,  REMOVE R E S P O N S I B I L I T Y  FOR PERFORMANCE FROM T H E  D E S I G N I N G  ENGINEER AND 
E L I M I N A T E  THE P C S S I b I L I T Y  OF M E R I T O R I O U S  IMPROVEMENTS. THE M E R I T S  O F  F L E X I B L E  I N C I N E R A T O R  C R I T E R I A  ARE DISCUSSED,  AND 
THE I N C I N E R A T O R  STANDAPDS ( A P R I L  1963) P U B L I S H E D  BY T H E  I N C I N E R A T O R  I N S T I T U T E  O F  AMERICA ARE RECOMMENDED A S  A B A S I S  FOR 
GOOD I N C I N E R A T O R  DESIGN.  ( P H E A )  
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48=19zM944 D E S I G N I N G  MODERN I N C I N E R A T O R  ( D E S I G N  I 

POWER 1 0 2 ( 4 ) ,  P. 8'2-83 ( A P R I L  1 9 5 8 ) .  B A S I C  FACTORS I N V O L V E D  AND D E S I G N  DATA;  T R A V E L I N G  GRATE STOKER A P P L I C A T I O N  T O  
MEISSNER,  H. G. 

I N C I N E R A T O R S  GREATLY I N C R E A S E S  T H E I R  U N I T  S I Z E  AND CAPACITY.  U S E  O F  M E C H A N I Z E D  H A N D L I N G  OF BOTH REFUSE AND R E S I D U E ,  
WET OR DRY T Y P E  OUST C O L L E C T I O N  SYSTEMS OF WASTE H E A T  B O I L E R ,  AND A I R  PREHEATERS FOR WATER COOLED FURNACES. F U E L  V A L U E  
OF REFUSE,  C A L C U L A T I O N S  I N V O L V E D  I N  S E L E C T I N G  EQUIPMENT, AND S I Z I N G  OF FURNACES, FLUES, D U S T  COLLECTORS, F A N S  AND 
STACKS.  D E T E R M I N A T I O N  OF FURNACE TEMPERATURE. ( E 1 1  

Q,8-13-W2= WHAT K I N D  OF PLANT--AND AT WHAT P R I C E  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  C O S T ( C A P I T A L 1  
P U B L I C  C L E A N S I N G  5 2 ( 1 ) ,  P. 21  ( J A N U A R Y  1 9 6 2 1 .  A B R I E F  D I S C U S S I O N  OF WHEN T O  CONSIDER THE CONSTRUCTION OF A 
D I S P O S A L  PLANT AS OPPOSED T O  L A N D  D I S P O S A L  O F  REFUSE, WHAT K I N D  OF PLANT TO B U I L D ,  AND AT WHAT P R I C E .  TI;ERE I S  NO NEED 
TO CONSTRUCT A N  I N C I N E R A T O R  P L A N T  I F  THERE I S  L A N D  A V A I L A B L E  FOR D I S P O S A L ,  BUT I T  SHOULD BE REMEMBERED T H A T  USE OF AN 
I N C I N E R A T O R  W I L L  EXTEND T H E  USEFUL L I F E  OF T H E  REFUSE T I P  B Y  FOUR- OR F I V E - F O L D .  LOCAL C O N D I T I O N S  MAY D I C T A T E  T H E  T Y P E  
OF D I S P O S A L  P L A N T  ADOPTED. I N  T H E  LAST 10 YEARS MANY REFUSE-TREATMENT P L A N T S  H A V E  BEEN B U I L T  THROUGHOUT THE WORLD AT 
V A R Y I N G  COSTS R A h G I N G  FROM 1,000 TO 5 , 0 9 0  POUNDS PER TON PER 8-HR DAY. ( P H S )  

B - 1 3 - Q Q s 1  D E F I N I T I O N S  OF TERMS USED I N  I N C I N E R A T O R  TECHNOLOGY 

J A I R  P O L L U T I O N  CONTROL ASSOC, I N F O R M A T I O N  REPORT 1, 1 5 ( 3 ) ,  P. 1 2 5 - 1 2 6 9  1 3 5  (MARCH 1 9 6 5 ) .  T H E  C E F I N I T  IONS G I V E N  
COREY, P. C. 

A P P L Y  TO CONVENTIONAL COMME!?CIAL, I N D U S T R I A L ,  AND M U N I C I P A L  W A S T E - I N C I N E R A T I O N  PRACTICES,  AND DO NOT COVER S P E C I A L  
A P P L I C A T I O N S  O F  I N C I N E R 4 T I O N ,  NOR DO THEY COVER S P E C I A L  FEATURES OF C E R T A I N  T Y P E S  OF I N C I N E R A T O R S ,  FOR EXAMPLE, 
C A T A L Y T I C  D E V I C E S .  

QBA3=QQSl9  TRENDS AND P R A C T I C E S  I N  M U N I C I P A L  I N C I N E R A T O R  D E S I G N  ( C H A R A C T E R I S T I C S  C O M P O S I T I O N  E M I S S I O N ( C O N T R 0 L )  

P U B L I C  WOPKS 9 7 ( 6 ) ,  Pa 8 4 - 8 6  ( 1 9 6 6 1 .  F I N D I N G  OF A SURVEY O F  C E S I G N  P R A C T I C E S  COVERING M U N I C I P A L  I h C I N E R A T O R S  B U I L T  
WATER(WASTE1 1 

3 P  D E S I G N E D  S I N C E  1 5 4 5  ( 2 9 8  P L A N T S ) .  T O P I C S  COVERED ARE (1) P L A N T  AND FURNACE C A P A C I T Y ,  ( 2 )  REFUSE C H A R A C T E R I S T I C S ,  
(3) FURNACES AND COMBUSTION CHAMBERS, ( 4 )  D R A F T  AND COMBUSTION A I R ,  AND ( 5 )  WATER TREATMENT. I T  WAS RECOMMENDED THAT 
FURTHER STUDY B E  CONDUCTED I N  T H E  FOLLOWING AREAS - U N I T  WEIGHT O F  REFUSE, I T S  H E A T  CONTENT AS F I R E D ,  A HEAT RELEASE 
B A S I S  FOR FURNACE D E S I G N ,  COMBUSTION VOLUME REQUIREMENTS,  D I S T R I B U T I O N  O F  COMBUSTION A I R ,  ECONOMIC U T I L I Z A T I O N  O F  WASTE 
HEAT,  P A R T I C U L A R L Y  FOG P L A N T S  O P E R A T I N G  ONE OR TWO S H I F T S  PER DAY, AND I N C I N E R A T O R  WASTE WATER C H A R A C T E R I S T I C S  AND 
TREATMENT REQUIREMENTS. 

Q & = l l = Q l C S  I I A  I N C I N E F A T O R  OPERATORS MANUAL 
I N C I N E R A T O R  I N S T I T U T E  OF AMERICA (MARCH 1 9 6 8 ) .  O P E R A T I N G  I N S T R U C T I O N S  FOR SMALL I N C I N E R A T O R S  ARE OUTLINED.  

Q&fi2=UU5 I N C I N E R A T O R  D E S I G N  ( Q U A N T I T Y  O P E R A T I O N  1 

T H E  AMERICAN C I T Y  6 9 ( 2 ) ,  P. 1 2 6 - 1 2 7  ( 1 9 5 4 ) .  I N  D I S C U S S I N G  THE S I T E  AND P L A N T  D E S I G N  A FEW COMMENTS ARE MADE TO 
FOSTER,  W. S. 

KEEP I N  M I N D  WHEN P L A N N I N G  AN I N C I N E R A T O R  OPERATION.  SEVERAL EXAMPLES OF PROPERTY OPERATED I N C I N E R A T O R S  ARE L I S T E D .  
PROBLEMS SUCH A S  OFF-STPEET DUMPING,  AMPLE STORAGE FOR REFUSE THAT MAY EXCEED T H E  C A P A C I T Y  OF THE P L A N T  AND A P L A N T  
D E S I G N E D  TO HANDLE LARGE VOLUMES OF WET ORGANIC WASTES AND S T I L L  O B T A I N  COMPLETE COMBUSTION. ANOTHER T H I N G  TO KEEP I N  
M I N D  I S  THE T Y P E  OF F E E D I N G  SYSTEM AND AUTOMATIC BOTTOM FEEDER OR A MORE E X P E N S I V E  OVERHEAD CRANE FEEDER. 

QB=1.3=QllA* I N C I N E P A T O R  D E S I G N  ( P A R T  2 )  ( E M I S S I O N ( C O N T R 0 L I  F U R N A C E ( T Y P E 1  ) 
THE AMERICAN C I T Y  6 Q ( 3 1 ,  P. 1 2 0 - 1 2 3  (MARCH 1 9 5 4 ) .  A D E S C R I P T I O N  OF THE FURNACES USED I N  REFUSE I N C I N E R A T I O N .  
METHODS OF S T O K I N G  AND D E S I G N  FEATURES OF THE FURNACE AND E M I S S I O N  CONTROL EQUIPMENT ARE INCLUDED.  

Q.&d&U2Q1 I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  C A L O R I F I C - V A L U E  1 

SHOULD B E  RATED ON TONS OF REFUSE PER WEEK I N S T E A D  OF PER DAY, S I N C E  PLANTS ARE SHUTDOWN WEEKLY FOR C L E A N I N G ,  AND 
THEREFORE C A P A C I T Y  CEPENDS ON STORAGE F A C I L I T I E S  AS WELL AS ON R A T E  OF FURNACE OPERATION.  B T U ' S  PER PCUhD OF REFUSE 
V A O I E S  FROM 2 1 5 C C  TO 6,000 DEPENDING ON ASH AND MOISTURE CONTENT. ( U C )  

THE A M E P I C A N  C I T Y  7 3 ( 1 2 )  (DECEMBER 1 9 5 8 1 .  SAMUEL M. CLARKE OF GREELEY AND HANSEN SUGGESTS T H A T  I N C I N E R A T O R S  

Q8AkQ.I.212 I N C I N E R A T O R  D E S I G N  - HEAT ENCLOSURES 

P U B L I C  C L E A N S I N G  5 6 ( 1 1 ) ,  P. 5 4 7 - 5 5 0  ( 1 9 6 6 ) .  W I T H  THE RENEWED I N T E R E S T  I N  D I R E C T  I N C I N E R A T I O N  AND T H E  R I S I N G  
C A L O R I F I C - V A L U E S  OF WASTES, A T T E N T I O N  I S  B E I N G  FOCUSED ON THE D E S I G N  AND PERFORMANCES OF HEAT ENCLOSURES. THERE ARE A 
NUMBER OF MECHANICAL G R A T E S  A V A I L A B L E ,  EACH W I T H  I T S  OWN FEATURES. T H E  D E S I G N  U S U A L L Y  INCORPORATES A NUMBER OF 
CHAMBERS W I T H  A D I S T I N C T  F U N C T I C N  A P P L I C A B L E  TO S P E C I F I C  ZONES. THE CHOICE OF DESIGN,  AND PLACEMENT OF REFRACTORY I S  
VERY IMPORTANT T C  T H E  I G N I T I O N  ZONE. SPRAY CHAMBERS AND WATER TRAPS ARE OTHER AREAS REFRACTORY M A T E R I A L  MUST B E  
C A R E F U L L Y  SELECTED. THE REFRACTORY M A T E R I A L  USFD I N  T H E  WALLS ANC ROOF MUST B E  CAREFULLY SELECTED ALSO. W I T H  D I R E C T  
F E E D I N G  OF CRUDE REFUSE AND HIGHER TEMPERATURES I N  THE NEWER TYPES OF I N C I N E R A T O R S  S I L I C O N  C A R B I D E  I S  B E I N G  USED AS A 

H I G G I N S G N ,  A. E. 

REFRACTORY M A T E R I A L  FOR THE I N T E N S E L Y  HEATED AREAS. 

QB=1&Q12BB REFUSE D I S P O S A L  AND THE MECHANICAL ENGINEER ( I N C I N E R A T I O N  E M I S S I O N (  CONTROL) HEAT-RECOVERY 

H E A T I N G ,  P I P I N G ,  A N 0  A I P  C C N D I T I C N I N G  38, P. 93-100 (NOVEMBER 1 9 6 6 ) .  T H E  R O L E  O F  THE M E C H A N I C A L  ENGINEER I N  THE 
F I F E ,  J. A. 

F I E L D  OF REFUSE D I S P O S A L  I S  DISCUSSED,  P A R T I C U L A R L Y  I N  R E L A T I O N  TO THE TREND TO CONTINUOUS FEED FURNACES AS A MEANS O F  
DZ SPOSAL. DEF I N I T I O N S ,  D I S P O S A L  METHODS, AND COMPARISON W I T H  EUROPEAN PROGRESS ARE A L S O  DISCUSSED.  ( P H E A )  

Qw3-01791 REFUSE I N C I N E R A T I O N  P L A N T  ( D E S I G N t G R A T E )  GRATE- INCINERATOR 1 
P U B L I C  C L E A N S I N G  5 6 ( 2 )  9 P. 6 2 - 6 4  ( 1 9 6 6 1 .  S I N C E  THERE I S  A GROWING I N T E R E S T  I N  THE CONTINUOUS F E E D  AUTOMATIC 
GRATES, AN ATTEMPT I S  MADE TO SUMMARIZE THE TYPES OF I N C I N E R A T O R  GRATES B E I N G  USED I N  B R I T A I M .  EACH SYSTEM HAS A B R I E F  
D E S C R I P T I O N  OF HOW I T  FUNCTIONS.  

08- 13- I NC I NE P A T 0  P DE S I G N  

N A T I O N A L  F I R E  PROTECTION ASSCC - QUARTERLY 5 5 ( 2 ) ,  P. 1 6 6 - 1 6 8  (OCTOBER 1 9 6 1 )  m PRESENT-DAY D E S I G N S  D E S C R I B E D  AND 
W I L L E T T ,  G. Ha, JR. 

I L L U S T R A T E C  I N C L U D E  DIRECT-FED,  PATHOLOGICAL 4ND FLUE-BED I N C I N E R A T O R S .  ( E 1  

NEW I N C I N E R A T O R  D E S I G N  GROUP 
T H E  AMERICAN C I T Y  7 6 ( 1 1 ) ,  P. 27 (NOVEMBEP. 1 9 6 1 ) .  A NEW ASME CCMMITTEE HAS BEEN FORMED TO STUDY I N C I N E R A T O R  D E S I G N  
AND A I R  P O L L U T I C N .  THE ASME TEAM B E L I E V E S  T H A T  AN ANSWER TO A I R  P O L L U T I O N  FROM STACK GASES L I E S  I N  THE D E S I G N  OF NEW 
P L A N T S  WHICH C A P I T A L I Z F  ON A MORE THOROUGHLY UNDERSTOOD KNOWLEDGE OF T H E  COMBUSTION PROCESS I N  AN I N C I N E R A T O R .  ( U C )  

A S I M P L I F I E U  METHOD OF I N C I N E R A T O R  D E S I G N  ( D E S I G N  C A L O R I F I C - V A L U E  E M I S S I O N ( C O N T R 0 L )  1 
MEISSNEP,  H. G. 

T H E  AMERICAN C I T Y  7 2 ( 9 ) ,  P. 1 3 5  (SEPTEMBER ' 1 9 5 7 ) .  PAPER, CARTONS, AND CRATES ARE WOOD OR WOOD PRODUCTS. T H E  H E A T  
VALUE OF WCOD I S  KNOWN. M O I S T U P E  CONTENT CAN ALSO BE DETERMINED. W I T H  T H I S  INFORMATION,  I N C I N E R A T O R  D E S I G N  CAN BE 
BASED ON H E A T  TRANSFER C A L C U L A T I C N S .  FURNACE GRATES MUST BE LARGE ENOUGH TO R E L E A S E  HEAT A T  THE R A T E  OF 20,000 
BTU/CU-FT/HR. FURNACE VOLUMES MUST B E  GREAT ENOUGH TO RELEASE H E A T  AT T H E  RATE OF 2 0 7 0 0 0  BTU/CU-FT/HR. AN EXAMPLE O F  
THE C A L C U L A T I O N  OF A I R  AND GAS WEIGHT IS G I V E N  I N  THE A R T I C L E .  THESE ARE THE BASES FOR A S I Z E  C A L C U L A T I C N .  T O T A L  HEAT 
PRODUCED I S  USED I N  C A L C U L A T I N G  THE AMOUNT OF WATER NEEDED FOR F L Y  ASH CONTROL. ( U t )  
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m - 1 3 - O U a  E N G I N E E R I N G  D E S I G N  O F  REFUSE I N C I N E R A T O R S  
U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, MANUAL FOR N A T I O N A L  PARK SERVICE,  ( J U N E  1 9 5 8 ) .  T H I S  MANUAL I S  A 
G U I D E  FOR N A T I O N A L  PARK S E R V I C E  PERSONNEL TO A S S I S T  THEM I N  P R E P A R I N G  S P E C I F I C A T I O N S  AND I N  D E S I G N I N G  REFUSE 
I N C I N E R A T O R S .  HOWEVER, I T  I S  USEFUL FOR OTHER AGENCIES. FACTORS I N F L U E N C I N G  THE D E S I G N  OF A REFUSE I N C I N E R A T O R ,  
I N C L U D I N G  S I T E  S E L E C T I O N ,  EQUIPMENT,  DESIGN,  AND OPERATIONS,  ARE D I S C U S S E D  I N  PART 1. E N G I N E E R I N G  D E S I G N  I S  D I S C U S S E D  
AND EXAMPLES O F  C A L C U L A T I O N S  ARE G I V E N  I N  P A R T  I 1  OF THE MANUAL. ( U C )  

Q&J,Z=U&= A S I M P L I F I E D  METHOD CF I N C I N E R A T O R  D E S I G N  ( COMBUSTION C A L O R I F I C - V A L U E  ) 

THE A M E R I C A N  C I T Y  7 2 ( 9 ) ,  P. 1 3 5  (SEPTEMBER 1 9 5 7 ) .  REPORT S T A T E S  T H A T  RULE-OF-THUMB U N C E R T A I N T I E S  C A k  BE E L I M I N A T E D  
FROM M U N I C I P A L  I N C I N E R A T O R  D E S I G N  WHEN C A L C U L A T I O N S  ARE BASED ON HEAT TRANSFER WHICH P E R M I T S  D I R E C T  A P P L I C A T I O N  OF 

MEISSNER,  He G. 

E N G I N E E R I N G  P R I N C I P L E S .  A NUMBER OF T A B L E S  AND GRAPHS ARE I N C L U D E D  TO Q U I C K L Y  D E T E R M I N E  D E S I G N  FACTORS. T H E  U S E  O F  A 
LARGE FURNACE WITHOUT A SECONDARY CHAMBER I S  ADVOCATED. ( P H S )  

Q&AJ=QI.&55 I N C I N E R A T O R  S T Y L E S  ARE CHANGING ( D E S I G N ( C O M P A R I S 0 N )  E M I S S I O N ( C O N T R 0 L )  
BROWN, W .  D. + FOYLE,  L .  E. 

T H E  AMERICAN C I T Y  7 2 ( 7 ) r  P. 103 ( J U L Y  1 9 5 7 1 .  A COMPARISON OF 28 M U N I C I P A L  I N C I N E R A T O R S  SHOWS A GREAT V A R I E T Y  I N  
S T Y L E .  A R T I C L E  G I V E S  BPOAD COMPARISON OF THESE P L A N T S  I N C L U D I N G  A V A I L A B L E  FURNACE D E S I G N  DATA, S I Z E  O F  PLANTS, 
COMBUSTION CHAMBERS, F L Y - A S H  ARRESTORS, ASH HANDLING,  B U I L D I N G  CONSTRUCTION AND WASTE H E A T  RECOVERY. I N C L U D E D  ARE 
T A B L E S  S U M M A R I Z I N G  THE D E S I G N  DATA. ( P H S I  

Q8AkQ.Lfi31 M U A I C I P A L  I N C I N E R A T O R  D E S I G N  AND OPERATION 
SCHNEIDER, C. 

REFUSE REMOVAL JOURNAL 2 ( 3 ) 7  P. 2 1  (MARCH 1 9 5 9 ) .  W I T H  THE CHANGES I N  WASTE TYPES, VOLUMES, P O L L U T I O R ,  C O M P E T I T I O N  
AND D E S I G N  I T  HAS BEEN NECESSARY T O  U P  DATE METHODS O F  P R E P A R I N G  AND S U B M I T T I N G  B I D S  FOR I N C I N E R A T O R S .  

Q ~ - l ? - ~ ~ ~  R E G U L A T I O N S  OF REFUSE I N C I N E R A T O R  D E S I G N  BY P U B L I C  AGENCIES ( LAW ) 

AM J P U B L I C  H E A L T H  AND THE N A T I O N ' S  HEALTH 5 c T  P. 1 1 5 5 - 1 1 6 2  (AUGUST 1 9 6 0 ) .  D I S P O S A L  OF GARBAGE AND R U B B I S H  I N  THE 
FORM O F  M I X E D  REFUSE I S  A COMMUNITY PROBLEM COMMANDING MORE AND MORE A T T E N T I O N  THROUGHOUT T H E  U N I T E D  STATES.  T H E  FACT 
T H A T  S U I T A B L E  AREAS FOR DUMPING CR L A N D F I L L  OPERATIONS ARE BECOMING I N C R E A S I N G L Y  MORE D I F F I C U L T  TO F I N D ,  E S P E C I A L L Y  I N  
CROHDED M E T R O P O L I T A N  AREAS, I S  F O R C I N G  M U N I C I P A L  A U T H O R I T I E S  T O  I N V E S T I G A T E  ALTERNATE MEANS OF REFUSE D I S P O S A L .  

U N S A T I S F A C T O R Y  RESULTS OF I N C I N E R A T I O N  I N  T H E  PAST, I T  I S  T H E  L A C K  OF I N C I N E R A T O R  D E S I G N  R E G U L A T I O N  B Y  Q U A L I F I E D  P U B L I C  
4 G E N C I E S  AND TO PRESENT RECOMMENDATIONS FOR SUCH REGULATIONS.  ( P H E A )  

ABPLANALP,  G. Ha + STEPHENSON, J. W. 

PROBABLY T H E  FCREMOST O F  THESE ALTERNATE MEANS I S  H I G H  TEMPERATURE I N C I N E R A T I O N .  BECAUSE OF T H E  U N C E R T A I N  AND O F T E N  

p823-01934 TYPES OF MECHANICAL GRATES FOR I N C I N E R A T O R S  

ASME PAPER 62-WA-259 FOR M E E T I N G  NOVEMBER 2 5 - 3 0 ,  1962. MECHANICAL GRATE T Y P E S  COVERED ARE C I R C U L A R  GRATES W I T H  
WESTERGAARD, V. T. + MEISSNER,  H. G. + CLARK, W. T. 

R O T A T I N G  S T O K I N G  ARMS, ROCKING,  R E C I P R O C A T I N G ,  I M P A C T ,  AND T R A V E L I N G  GRATES; PROJECTED NEW DESIGNS SHOW I N C L I N A T I O N  
TOWARDS MORE S O P H I S T I C A T E D  INSTRUMENTATION,  AUTOMATION AND CONTROL OF B U R N I N G  PROCESS WHICH W I L L  H A V E  MAJOR EFFECT ON 
D E S I G N  OF MECHANICAL GRATE. ( E I )  

m=lkup36 P O T E N T I A L S  I N  I N C I N E R A T I O N  ( RESEARCH-POTENTIAL E M I S S I C N ( C O N T R O L 1  HEAT-RECOVERY R E S I D U E  D E S I G N  GRATES 
A U X I L L A P Y - F U E L  1 
VELZY,  C. Re 

ASME PAPER 6 5 - W A / P I D - 1 0  FOR M E E T I N G  NOVEMBER 7-11? 1965. P O T E N T I A L S  FOR IMPROVEMENT I N  D E S I G N  OF REFUSE 
I N C I N E R A T O R S  ARE COMMENTED UPON UNDEQ P R I N C I P L E  HEADINGS OF I N C I N E R A T I O N  AND H E A T  RECOVERY; THERE APPEARS TO BE 
P O S S I B I L I T Y  OF DEVELOPMENTS I N  T Y P E  O F  GRATES, METHODS OF F E E D I N G  FURNACES, R E S I D U E  HANDLING,  AND OTHER ELEMENTS O F  
PLANT,  AND P A R T I C U L A R L Y  ON F A C I L I T I E S  FOR A I R - P O L L U T I O N  CONTROL; NUMBER OF S P E C I F I C  PROBLEMS ARE D I S C U S S E D  P O I N T I N G  OUT 
WHEPE AND I N  WHAT D I R E C T I O N  STUDY M I G H T  BE PURSUED. ( E 1 1  

QBlrkQ&a EFFECTS OF V A R I A T I O N S  I N  M U N I C I P A L  REFUSE ON SOME I N C I N E R A T O R  D E S I G N  PARAMETERS. ( H E A T I N G - V A L U E  1 
K A L I K A ,  P. W e  

ASME PAPER 67-WA/PTC-2 FOR M E E T I N G  NOVEMBER 12-17, 1967. V A R I A B I L I T Y  OF M U N I C I P A L  REFUSE CAN FAVE MARKED E F F E C T  ON 
PERFORMANCE OF I N C I R E R A T O R  D U R I N G  TEST, AS COMPARED TO D E S I G N  EXPECTATIONS;  COMPUTER PROGRAM H A S  BEEN DEVELOPED WHICH 
CAN ASSESS T H I S  V A R I A B I L I T Y  I N  TERMS OF I T S  EFFECT CN I N C I N E R A T O R  CESIGN PARAMETERS, SUCH A S  GAS, A I R ,  AND QUENCH WATER 
FLOWS AND TEMPERATURES; R E S U L T S  OF C A L C U L A T I O N S  FOR SEVERAL REFUSE C O M P O S I T I O N S  I N  RANGE OF 4,000 T O  8 , 0 0 0  BTU/  L B  ARE 
PRESENTED I N  FCRM O F  T A B L E S  AND GRAPHS ANC T H E I R  S I G N I F I C A N C E  W I T H  RESPECT TO I N C I N E R A T O R  D E S I G N  AND T E S T I N G  IS 
D I S C U S S E D ;  T E N T A T I V E  P L A N S  FOR FURTHER HORK I N V O L V I N G  I N F L U E N C E  C O E F F I C I E N T S  AND CORRECTION FACTORS ARE O U T L I N E D .  ( € 1 )  

Q F L = L ~ - O ~ O ~ ~  S O M E  CONSIDERATIONS AFFECTING THE DESIGN OF REFUSE INCINERATION PLANTS ( EMISSIGN(CONTROL) C C S T ( C A P  ITAL 1 

WATSON, R. H. + KNOWLEST Pa 
7 1 S T  ANNUAL CONF OF T H E  I N S T I T U T E  O F  P U B L I C  C L E A N S I N G ,  HARROGATE, ( J U N E  1 7 - 2 0 ,  1 9 6 9 ) .  AS THE NUMBER OF T I P P I N G  
3 P E R A T I O N S  DECKEASE BECAUSE OF LACK OF SPACE OR FOR ECONOMIC REASONS, T H E  NUMBER O F  I N C I N E R A T O R S  B E I N G  PUT I N T O  

M I L L I O N  PCUNDS DEPENDING ON DESIGN,  AND S I Z E  OF THE PLANT. 
OPERATION H A V E  INCREASED. A POPULATION OF 3n0,ooo C A N  EXPECT TO PRODUCE ABOUT 1,500 TONSIWEEK AND COST FROM 1-2 

Q8=U=QZQ25 H E A T  RECOVERY FROM I N C I N E R A T I O N  PLANTS ( C A L O R I F I C  VALUE 1 

7 1 S T  ANNUAL CONF OF THE I N S T I T U T E  OF P U B L I C  CLEANSING,  HARROGATEt ( J U N E  1 7 - 2 0 ?  1969).  T Y P I C A L  ANALYSES OF REFUSE 
SHORT, W. 

I N  V A R I O U S  TOWNS SUGGEST T H T A  PRESENT-DAY C A L O R I F I C  VALUE I S  I N  THE R E G I O N  OF 4,100 T O  4,300 B T U / L B  V A R Y I N G  W I T H  
HOUSING T Y P E  AND SEPSON OF T H E  YEAR. W I T H  T H E  INCREASE OF PAPER AND PACKAGING M A T E R I A L S  AND W I T H  THE REDUCTION O F  ASH 
VOLUME T H E  C A L O R I F I C  VALUE W I L L  C O N T I N U E  TO INCREASE.  OF F I F T Y  NEW I N C I N E R A T O R  U N I T S  D E S I G N E D  TO HANDLE 300 TONS/DAY 
FOR 300 DAYS PER YEAR T H E  HEAT R E L E A S E  W I L L  BE E Q U I V A L E N T  TO 1 , 5 5 0 , 0 0 0  TONS PER YEAR OF COAL OR ABOUT ONE PERCENT O F  
THE N A T I O N A L  COAL BOAPDS ANNUAL PRODUCTION. D E S I G N  C R I T E R I A  AND COSTS ARE ALSO L I S T E D .  

C!k.l3=QZ138 I N C I N E P A T O R  P L A N N I N G  - R E S I D U E  L A N D F I L L  C O N S I D E R A T I O N  I S  IMPORTANT L O C A T I O N  FACTOR ( D E S I G N  ) 

REFUSE REMOVAL JOURhAL 9 ( 2 ) ,  P. 2 4 ,  3 6 - 3 7  (FEBRUARY 1 9 6 6 ) .  WHEN T H E  D E C I S I O N  HAS BEEN MADE TO B U I L D  A N  I N C I N E R A T C R  
WEGMAN, L. S .  

SOME O F  T H E  P O I N T S  TO B E  CONSIDERED ARE, PROPER C A P A C I T Y ,  S I T E  COSTS, L I F E  OF I N C I N E R A T O R ,  P R E V E N T I O N  OF A I R  P O L L U T I O N ,  
WATER P O L L U T I O N ,  R E S I D U E  D I S P O S A L ,  STORAGE AND COSTS. A FORMULA FOR C A L C U L A T I N G  H A U L I N G  COSTS IS G I V E N .  

08 14 ECONOMICS 

3-6-14-QQ565 I N C I N E R A T I N G  P L A N T  COSTS ( C O S T ( C A P 1 T A L )  I N C I N E R A T I O N  1 
CLARK,  S. Me 

P U B L I C  WORKS 9 3 ( 9 )  , P. 1 2 2  (SEPTEMBER 1 9 6 2 1 .  T H E  PER T O N  COST O F  I N C I N E 9 A T O R  CONSTRUCTION V A R I E S  W I T H  L O C A T I O N ,  
T I M E ,  FOUNDATION, AND S I T E  PREPARATION,  CONSTRUCTION M A T E R I A L S ,  ENCLOSURE O f  THE T I P P I N G  FLOOR , AND UNUSUAL STRUCTURES 
OR EQUIPMENT. DATA ARE PRESENTED FOR S I X  M E D I U M - S I Z E D  I N C I N E F A T O R S .  THE PER TON COST V A R I E S  FROM $ 3 , 1 5 2  TO $ 5 , 5 0 0 .  
( U C )  
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98-14-OQ6Q.2 I N C I N E R A T I O N  COSTS A T  L O U I S V I L L E  KENTUCKY ( SALVAGE(METALS1 1 

T H E  AMERICAN C I T Y  7 4 ( 4 ) 9  P. 157 ( A P R I L  1 9 5 9 ) .  FOR T H E  CALENDAR YEAR 1958,  T H E  GROSS O P E R A T I N G  COST AT 24- HOURS 
PER DAY, SEVEN DAYS PER WEEK, WAS 61.80 PER TON. [NCOME FROM SALVAGED CANS REDUCED THE N E T  O P E R A T I N G  COST T O  $1.33 PER 
TON. FURTHER G A I N S  ARE EXPECTED FROM T H E  D R Y I N G  AND S A L E  OF SEWAGE SLUDGE FROM T H E  L O U I S V I L L E  JEFFERSON COUNTY SEWAGE 

LEAKE,  J. W. 

TREATMENT PLANT.  P R E V E N T I V E  MAINTENANCE AND REPLACEMENT OF EQUIPMENT ARE C A R E F U L L Y  PLANNED. T H E  I N C I N E R A T O R  P R E S E N T L Y  
H A S  A 750-TON C A P A C I T Y ,  BUT I S  D E S I G N E D  FOR E X P A N S I O N  T O  1,000 TONS. T H E  B U I L D I N G S ,  STACKS, CAN-RECLAMATION SYSTEM, AND 
R E F U S E  STORAGE B I N S  ARE D E S I G N E D  FOR A 1 ,000-TON PER D A Y  OPERATION.  T H E  T O T A L  COST WAS $3r815,000.  B U R N I N G  I S  
COMPLETE AND NC A I R  P O L L U T I C N  PROBL'EM HAS BEEN DETECTED. ( U C )  

D8-14-QQ625 ECONOMICS OF S O L I D  WASTE I N C I N E R A T I O N  ( HEAT-RECOVERY COST(OPERAT1NG) C O S T ( C A P 1 T A L )  1 

I N C I N E R A T I O N  OF S O L I D  WASTES, PRCC OF T H E  MECAR SYMPOSIUM, NEW-YORK, NEW-YORK, P .  51 (MARCH 2 1 ,  1 9 6 7 ) .  AN EXAMPLE 
I S  PRESENTED I L L U S T R A T I N G  A T Y P I C A L  ECONOMIC COMPARISON MADE FOR A 160 TON PER DAY I N C I N E R A T O R  F A C I L I T Y  W I T H  WASTE HEA? 

T A B U L A T I O N  OF P L A U S I B L E  A L T E R N A T E  SCHEMES FOR EACH F A C I L I T Y  SHOULD BE MADE AND ECONOMICALLY E V A L U A T E D  P R I O R  TO 

B I S H O P ,  J. W. + DEMING, L e  F. 

RECOVERY. ECOhCMIC FACTORS A F F E C T I N G  FUTURE I N C I N E R A T I O N  OF REFUSE ARE D I F F E R E N T  AT EACH LOCATION.  A CGMPLETE 

S € L E  CT I O N  

QB81rL-QQ772 COST PROBLEMS I N  COMBUSTION OF REFUSE, BASED ON DATA OF POWER P L A N T  NORD OF M U N I C I P A L  E L E C T R I C I T Y  WORKS, 
M U N I C P  ( I N C I N E R A T I O N  COST(OPERAT1NG) 
PRESUHN, A. 

KOSTENPROBLEME B E 1  MUELLVERBRENNUNGSANLAGEN, D A R G E S T E L L T  ANHAND DES KRAFTWERKS NORD DER STADTWERKE 
MUENCHEN--ELEKTRIZITAETSWERKE. BRENNSTOFF-WAERME-KRAFT 19(  1 0 )  9 P. 489-492 (OCTOBER 1 9 6 7 )  I T  I S  SHOWN HOW T O  
CALCULATE,  SEPARATELY,  A D D I T I O N A L  COST CAUSED BY BURNING O F  R E F U S E  I N  COMBINED P L A N T  FOR B U R N I N G  REFUSE AND COAL. 
S P E C I F I C  COSTS OF REFUSE B U R N I N G  FOR V A R I D U S  LONG P E R I O D  B O I L E R  OUTPUT ARE DETERMINED, W H I C H  ARE LOWERED DUE TO 
C A L O R I F I C - V A L U E  OF REFUSE. ( I N  GERMAN) ( E 1 1  

08-14-0123J REFUSE D I S P O S A L  I N  MEDIUM S I Z E  I N C I N E R A T I O N  FURNACES ( ECONOMICS D E S I G N  1 

A B F A L L B E S E I T I G U N G  I N  M I T T E L G R O S S E N  VERBRENNUNGSOEFEN, AUFBEREITUNGS-TECHNIK 6( 5 )  P. 262-270 ( M A Y  1 9 6 5 )  M I  N I  MUM 
WUHRMANN, K. 

S I Z E  OF I N C I N E R A T O R S  I S  CONSIDERED FROM ECONOMIC V I E W P O I N T .  AFTER D E A L I N G  W I T H  MOST COMMON FURNACE SYSTEMS, IMPORTANCE 
OF C H A R G I N G  D E V I C E ,  CLINKER-REMOVAL AS WELL AS C O O L I N G  AND C L E A N I N G  OF F L U E  G A S  I S  EMPHASIZED.  ( E 1 1  

38-14-Q.lr4U I N C I N E R A T O R S  W I N  I N  NEW ORLEANS ( ECONOMICS S A N I T A R Y - L A N D F I L L  
THE A M E R I C A N  C I T Y  7 1 ( 5 ) ,  P. 129 (MAY 19561. A SHORT REPORT ON THE ECONOMIC COMPARISON OF THE USE OF L A N D F I L L S  
AND/OR I N C I N E R A T O R S  I N  NEW ORLEANS. A TABLE OF COMPARATIVE COSTS I S  INCLUDED.  ( P H S )  

QWA=U22 S W I S S  E N G I N E E R S  E X P L A I N  I N C I N E R A T O R  INCOME ( E M I S S I O N (  CONTROL) HEAT-RECOVERY HEAT (PROCESS)  WATER-WALL 1 
AM SOC C I V I L  ENGRS S A N I T  ENGRG D I V ,  NEWSLETTER, P. 5 ( J U L Y  1 9 6 6 ) .  I N  SWITZERLAND,  AS WELL AS I N  THE GREATER PART 
O F  EUROPE, WATER WALLS AND B O I L E R S  ARE EMPLOYED I N  I N C I N E R A T O R S  T O  TRANSFORM COMBUSTION CHAMBER HEAT TO STEAM. THE 
STEAM THUS GENERATED, I S  S U P P L I E D  T O  NEARBY INDUSTRY,  WHICH P A Y S  FOR THE STEAM A T  A COST COMPARABLE T O  THAT FROM OTHER 

INDUSTRY,  SO THAT A MARKET FOR THE STEAM W I L L  BE ASSURED. THE WATER WALLS WERE PREVIOUSLY PLACED ABOVE THE COMBUSTION 
CHAMBERS. HOWEVER, E X P E R I E N C E  HAS SHOWN T H A T  T H E  BEST RESULTS COME FROM P L A C I N G  THE WATER AROUND THE CHAMBERS, NEARER 
THE SOURCE O F  HEAT. E L E C T R O S T A T I C  P R E C I P I T A T O R S  ARE COMMONLY USED I N  EUROPE, D E S P I T E  THE DEARTH O F  A I R  P O L L U T I O N  LAWS. 
ALTHOUGH EXPENSIVE,  T H E  P R E C I P I T A T O R S  REMOVE OVER 90 PERCENT OF THE P A R T I C U L A T E  MATTER, A FAR GREATER REMOVAL T H A N  CAN 
BE ENCOUNTERED I N  ANY O P E R A T I O N  I N  T H E  U N I T E D  STATES.  T E N  SWISS ENGINEERS, V I S I T I N G  THE U.S. TO STUDY REFUSE D I S P O S A L  
AND WATER P O L L U T I O N  CONTROL, E X P L A I N E D  THE EUROPEAN SYSTEM AT A CCNFERENCE I N  NEW-YORK C I T Y .  ( U C )  

SOURCES OF H E A T  AND POWER. O F F I C I A L S  D E L I B E R A T E L Y  CHOOSE T H E  S I T E S  FOR I N C I N E R A T O R S  W I T H  RESPECT TO THE P R O X I M I T Y  OF 

Q B - 1 4 - Q L m  E N G I N E E R  D I S C U S S E S  I N C I N E R A T I O N  COSTS ( C O S T ( C A P 1 T A L )  COST(OPERAT1NG) ) 

REFUSE REMCVAL JOUPhAL 1 ( 7 ) ,  P. 22 ( J U L Y  1 9 5 8 ) .  FACTORS TO B E  CONSIDERED I N  S T A N D A R D I Z I N G  I N C I N E R A T I O N  COSTS ARE 
M I C H A E L S ,  A. 

E X P L A I N E D .  ( P H S )  

m=.l.&=Qlbza WHAT HAULERS PAY A T  M U N I C I P A L  I N C I N E R A T O R S  ( COST(OPERAT1NG) C O L L E C T I O N  
REFUSE REMOVAL JOURNAL, 2 ( 9 ) ,  269 (SEPTEMBER 1 9 5 9 ) .  A SURVEY HAS FOUND C O N S I D E R A B L E  V A R I A T I O N  I N  CHARGES FOR 
P R I V A T E  USE OF C I T Y  F A C I L I T I E S  AND MANY D I F F E R E N C E S  I N  A D M I N I S T R A T I O N .  THE CHARGES MADE I N  FORTY C I T I E S  ARE SHOWN. 
(PHS 1 

09 Other Processes and Operations 

09 01 DISPOSALIN SEWAGE TREATMENT PLANT 

Q9=Ql=QQ212 D U A L  D I S P O S A L  C F  GARBAGE AND SEWAGE I SEWERS D I G E S T I O N  1 

COMPOST S C I E N C E  2 ( 2  1 ,  P. 8-12 (SUMMER 1961 1 .  WHEN A L L  GARBAGE I S  COMBINED W I T H  SEWAGE, E I T H E R  BY WAY CF HOME 
G R I Y D E R  OR AT SEWAGE TREATMENT PLANT,  D A I L Y  L O A D I N G  OF S O L I D S  I S  I N C R E A S E D  BY ONLY 0.5 L B  PER C A P I T A .  BOD L O A D I N G  IS 
I N C R E A S E D  BY 15-30 PERCENT. GAS C O M P O S I T I O N  I S  NOT AFFECTED ALTHOUGH T O T A L  AMOUNT I S  INCREASED.  SLUDGE Q U A L I T Y  I S  

GOLUEKE, C. G. 

UNCHANGED. ECONOMIC ADVANTAGES I N  REDUCED HAULING.  ( E 1  1 

Q9=Ql=QQ&QQ GARBAGE GRINDERS ADD ONLY 30 PERCENT ( GRINDER(GARBAGE1 SEWER 1 

T H E  AMERICAN C I T Y  77(6), P. 102 ( J U N E  1 9 6 2 ) .  D E S C R I B E S  A T E S T  CONDUCTED I N  HOFFMAN H E I G H T S ,  A S U B D I V I S I O N  OF 
CLARK,  C. M. + WATSON, K. S. 

AURORA, COLCRADO, ON T H E  EFFECTS O F  FOOD WASTE DISPOSERS ON THE SEWAGE SYSTEM. THE PERCENTAGE OF RESIDENCES U S I N G  
D I S P O S E R S  WAS I N C R E A S E D  FROM 65 TO 88  PERCENT W I T H  THE I N S T A L L A T I O N  O F  338 PORTABLE U N I T S ,  AND SEWER C O N D I T I O N S  WERE 
OBSERVED AND ANALYZED. B A S E D  ON THE RESULTS, THESE CONCLUSIONS WERE REACHED- ( 1 )  DISPOSERS I N C R E A S E  T H E  PER C A P I T A  BOD 
AND SUSPENDED-SCLIDS L O A D I N G  BY ABOUT 30 PERCENT, ( 2 )  T H E  GREASE CONCENTRATION AND THE Q U A L I T Y  OF SEWAGE DISCHARGED I S  
NOT A P P R E C I A B L Y  INCREASED,  ( 3 )  THERE IS A D E F I N I T E  D I F F E R E N C E  I N  BOD AND SUSPENDED-SOLIDS L O A D I N G S  D U R I N G  THE 
MID-MORNING AND EARLY E V E N I N G  HOURS, AND ( 4 )  A 30-PERCENT I N C R E A S E  I N  LOAD I S  AN AMPLE D E S I G N  F I G U R E  FCR RENOVATING 
SEW4GE-TREATMENT PLANTS OR D E S I G N I N G  NEW ONES T H A T  W I L L  R E C E I V E  GROUND GAQBAGE FROM P R I V A T E  DWELLINGS.  ( P H S )  

mQlrQQ529 GARBAGE G R I N D I N G  P A Y S  I T S  WAY ( COST(OPERAT1NG) 1 
ROSS, W. E .  + TCLMAN, S. F. 

P U B L I C  WORKS 8 4 ( 5 1 ,  P .  70 (MAY 1 9 5 3 ) .  I N  RICHMOND, I N D I A N A ,  GARBAGE I S  GROUND AT T H E  SEWAGE TREATMENT PLANT AND I S  
ADDED TO T H E  D I G E S T E P S  ALONG W I T H  SEWAGE SLUDGE. THE R E S U L T S  H A V E  B E E N  GOOD. THE P L A N T  HAS B U I L T  I N  1948 AND WAS I N  
O P E R A T I O N  I N  1951.  P R I O R  TO THE UNDERTAKING O F  T H E  GARBAGE G R I N D I N G  O P E R A T I O N t  SEPARATE C O L L E C T I O N  HAD BEEN THE 
P R A C T I C E .  THE GARBAGE I S  REDUCED TO A SLURRY BY MEANS OF A JEFFREY GRINDER.  APPROXIMATELY 207 TONS OF GARBAGE ARE 
DIGESTED EACH MCNTH ( r . 3 5  L B  PER CAPITA PER D A Y ) .  V E R Y  LITTLE SEASONAL VARIATION IS NOTED IN THE AHOUNT OF G A R B A G E  



1 84 

PRODUCTION. I N  SEPTEMBER I T  WAS 0.42 L B  PER C A P I T A  PER DAY, AND I N  FEBRUARY, 0 . 2 6  L B .  ABOUT 9 5  PERCENT OF THE GARBAGE 
S O L I D S  ARE V O L A T I L E .  A F I N A N C I A L  BALANCE OF THE O P E R A T I O N  I S  G I V E N .  ( U C )  

QS=QkQQ14Q HOW FOOD WASTE DISPOSERS bFFECT PLANT D E S I G N  C R I T E R I A  I G R I N D E R t G A R B A G E )  SLUDGE (SEWAGE) 1 

P U B L I C  WORKS 9 3 ( 6 ) ,  P. 1 0 5  ( J U N E  1 9 6 2 1 .  T H E  COMMUNITY UNDER STUDY WAS AURORA, COLORADO. S I X T Y - F I V E  PERCENT OF I T S  
D O P U L A T I O N  I S  SERVED B Y  GARBAGE D I S P O S A L  U N I T S .  T H E  P O P U L A T I O N  OF T H E  TOWN I S  5 3 , 0 0 0 .  I T  I S  A " BEDROOM " COMMUNITY 

WATSON, K. S. + CLARK, C. M. 

AND HAS NO INDUSTRIES. T H E  A V E R A G E  PER CAPITA DISCHARGE IS 5 n  G A L  PER DAY.  THE DISPOSAL UNITS CONTRIBUTE 0.052 LB BOD 
AND 3 . 0 6 4  L B  SUSPENDED S O L I D S  PER C A P I T A  PER DAY. T H E  GROUND GARBAGE C O N S T I T U T E S  A 30 PERCENT I N C R E A S E  I N  L O A D I N G  TO 
T H E  D I G E S T E R S .  ( U C )  

0 9 - @ 1 - @ Q Z L 8  GARBPGE G R I N D I N G  AT GOSHEN 

ENGRG NEWS-RECORD 1 2 7 ( 9 ) ,  P. 441-443 (SEPTEMBER 25,  1941). T H I S  I S  A REPORT ON O P E R A T I N G  E X P E R I E N C E S  AT A DUAL 
TAYLOR, He W .  

D I S P O S A L  P L A N T  SERVING T H E  C I T Y  CF GOSHEN, N.Y.9 A V I L L A G E  O F  ABOUT 3,000 POPULATION.  THE REPORT COVERS S I Z E  OF 
G R I N D I N G  EQUIPMENT AND SCREENS, SLUDGE TANK D E S I G N ,  M O I S T U R E  I N - O F F  GAS, F L O T A T I O N  O F  GARBAGE AND GAS PRODUCTION. 
THERE IS A T A B L E  COMPARING T H E  PRODUCTION O F  GAS W I T H  A N 0  WITHOUT THE A D D I T I O N  OF GARBAGE. 

Q H k M B h 4  D I G E S T I C N  OF GARBAGE W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E W E R 1  1 ~~~ ~~- ~ 

BLOODGOOD, D.  E. 
SEWAGE WORKS JC'URNAL 8, P. 3 - 1 2  ( 1 9 3 6 ) .  THE WORK WAS DONE W I T H  THE USE OF F I V E - G A L L O N  CREAM CANS. D A I L Y  CHARGES O F  
P R I M A R Y  SLUDGE, A C T I V A T E D  SLUDGE, AND GARBAGE ( OF WHICH T H E  V O L A T I L E  CONTENT O F  GARBAGE S O L I D S  WAS 33 PERCENT OF THE 
T O T A L  V O L A T I L E  S O L I D S )  WERE ADDED T O  THE DIGESTERS.  THE M A T E R I A L  WAS D I G E S T E D  FOR N I N E  DAYS AT 65 DEGREES F. FOR EACH 
GRAM O F  V O L A T I L E  S O L I D S  ADDED T O  T H E  DIGESTERS,  AN AVERAGE O F  5 6 2  CC OF GAS (CARBON D I O X I D E ,  32.7 PERCENT)  WAS 
PRODUCED. REDUCTION I N  V O L A T I L E  S O L I D S  AMOUNTED TO 5 9 . 9  PERCENT. D I G E S T I O N  TOOK PLACE MORE R A P I D L Y  WHEN GARBAGE WAS 
PRESENT I N  T H E  SLUDGE M I X T U R E  T H A N  WHEN SLUDGE ALONE WAS USED. ( U C )  

49=Q1=xa1Q E F F E C T  OF FCOD WASTES ON SEWERS AND SEWAGE TREATMENT ( G R I N D E R ( H 0 M E I  Q U A N T I T Y  ) 

SEWAGE WORKS JCURNAL 1 8 ,  P. 4 7 7 - 4 8 3  ( 1 9 4 6 1 .  THE PER C A P I T A  PRODUCTION OF GARBAGE I S  APPROXIMATELY 1 / 2  POUND 
GARBAGE PER DAY. THE GARBAGE I S  ABOUT 70 PERCENT MOISTURE. THEREFORE, AMOUNTS T O  ABOUT 0 . 1 5  L B S  OF S O L I D S  PER C A P I T A  
PER DAY. T H E  AUTHOR E S T I M A T E S  T H A T  THE TOTAL SEWAGE FLOW WOULD B E  INCREASED BY 1 PERCENT T O  2 PERCEIVT, SUSPENDED S O L I D S  
A P P R O X I M A T E L Y  DOUBLED AND BOD I N C R E A S E D  BY 1 5  PERCENT TO 30 PERCENT. ( U C I  

COPN, M. M. 

Q9-Al=QQ8= T H E  D I S P C S A L  OF GARBAGE I N  THE SEWERAGE SYSTEM ( D I S P C S A L ( S E W E R 1  

SEWAGE WORKS J O U F N A L  8 ( 5 ) ,  P. 7 2 8 - 7 4 1  (1936) .  GARBAGE GROUND BY TI-€ K I T C H E N  WASTES D I S P O S A L  U N I T S  CAN BE D I G E S T E D  
CARPENTER, L .  + ROGEL, A. C. + GRABOIS,  B e  

S A T I S F A C T O R I L Y  I N  S E P A R A T E  SLUDGE D I G E S T I O N  TANKS. THE GAS PRODUCTION PER GRAM OF FRESH V O L A T I L E  S O L I D S  WAS 
E S S E N T I A L L Y  THE SAME W I T H  THE A D D I T I C N  OF GPOUNC GARBAGE. NO MARKED D I F F E R E N C E  WAS NOTED BETWEEN THE C O M P O S I T I O N  O F  
T H E  GASES EVOLVED B Y  THE SEEDED SLUDGE ALONE AND T H A T  BY THE M I X T U R E  OF GARBAGE AND SEWAGE. GARBAGE M I X E O  W I T H  SEWAGE 
S E T T L E S  R E A C I L Y  BUT T H E  CONCENTRATION OF T D T A L  S O L I D S  I N  THE SUPERNATANT W I L L  BE THAT OF S E T T L E D  SEWAGE. T H E  I N C R E A S E  
I N  BOD OF THE SUPERNATANT I S  PROPORTIONAL TO T H E  INCREASED V O L A T I L E  S O L I D S  ADDED. ( U C )  

Q9=QL=QW21 D I G E S T I O N  S T U D I E S  D F  PURE VEGETABLES ( D I S P O S A L (  SEWER) 1 
STRPUB, C .  P. 

SEWAGE WORKS JOURNAL 15, P .  6 5 8  ( 1 9 4 3 ) .  POTATO S K I N S  DO NOT D I G E S T  A S  R E A D I L Y  AS POTATO PULP. D I G E S T I O N  OF CABBAGE 
WAS ACCOMPANIED B Y  THE P P O D U C T I O N  OF STRONG ODORS. T H E S E  WEPE CONTROLLED B Y  THE A D D I T I O N  OF A C T I V A T E D  CARBON OR 
ORTHO-DICHLOPOBENZENE. ( U C )  

€%Ql=MeE& D U A L  D I S P O S A L  O F  GARBPGE AND SEWAGE A T  RICHMOND, I N D I A N A  ( D I S P O S A L ( S E W E R )  ) 
ROSS, W. E. 

SEWAGE AND I N D  WASTES 2 6 ( 2 1 ,  P. 140 (FEBRUARY 1 9 5 4 ) .  E X C E L L E N T  RESULTS WERE O B T A I N E D  W I T H  T H E  USE O F  A SEWAGE 

D I G E S T E R  PERFORMANCE I S  G I V E N  I N  THE A R T I C L E .  ( U C )  
D I S P O S A L  SYSTEM ADAPTED T O  T H E  I N C R E A S E D  LOAD. AN EXCELLENT T A B L E  OF V O L A T I L E  AND T O T A L  S O L I D S  CONTENT AS WELL AS 

Q ~ = Q L Z Q Q ~ ~  EFFECTS OF GROUND GARBAGE ON SEWERS AND SEWAGE TREATMENT ( D I S P O S A L ( S E W E R 1  I 

WASTES ENGRG 2 3 ,  P. 33 ( 1 9 5 2 1 .  THE AUTHOR D I S C U S S E S  THE E F F E C T  OF GROUND GARBAGE ON C O N V E N T I O N A L  D I G E S T E R  
PERFORMANCE. AN A D D I T I O N  OF APPROXIMATELY 0 . 5  L B  OF S O L I D S  AND AN I N C R E A S E  I N  FLOW OF 3 G A L  PER C A P I T A  PER DAY WOULD 
BE P CONSEQUENCE OF U N I V E R S A L  HOME GARBAGE G R I N D I N G .  A 56.5 PERCENT I N C R E A S E  I N  RAW SLUDGE N E C E S S I T A T E S  A 50 PERCENT 
GREATER D I G E S T E R  C A P A C I T Y .  GARBAGE dECOMPOSES MORE R A P I D L Y  THAN SEWAGE AND I S  ACCOMPANIED BY AN I N C R E A S E  I N  GAS 
PRODUCTION AND I N  STRENGTH OF T H E  SUPERNATANT. I T  ALSO B R I N G S  ABOUT A M A G N I F I C A T I O N  OF THE PROBLEMS OF SCUM AND 

SIMPSON, R. W e  

' GREASE. FREQUENT P U M P I N G  O F  RAW SLUDGE AND TWO-STAGE D I G E S T I O N  ARE RECOMMENDED. ( U C )  

I19=Qkm211 EFFECT CF A D D I T I O N  O F  NITROGEN ON D I G E S T I O N  OF PAPER PULP ( D I S P O S A L ( S E W E R I  I 

SEWAGE WORKS JOURNAL 16, P. 3 0  ( 1 9 4 4 ) .  THE AUTHOR S T U D I E S  THE E F F E C T  OF A D D I N G  SALTS C O N T A I N I N G  NITROGEN ON GAS 
PRODUCTION. H E  NOTED T H A T  T H E  PH DROPPED W I T H  T H E  USE OF AMMONIUM SULFATE.  THE A D D I T I O N  OF AMMONIUM SULFATE R E S U L T E D  
I N  T H E  PRODUCTIGN OF HYDROGEN SULFATE.  HYDROGEN S U L F A T E  WAS NOT PRESENT WHEN SODIUM N I T R A T E  WAS USED. A D D I N G  N I T R A T E  
T O  D I G E S T I N G  PAPER PULP CAUSED AN I N C R E A S E  I N  THE N I T R O G E N  CONTENT OF T H E  GAS, A DECREASE I N v M E T H A N E  CONTENT, AND A 
MORE COMPLETE D E S T R U C T I O N  CF V O L A T I L E  S O L I D S .  ( U C )  

STRAUB, C. P. 

1 p = Q B p 3 &  A YEAR'S E X P E R I E N C E  I N  D I G E S T I O N  OF SEWAGE AND GARBAGE S O L I D S  ( D I S P O S A L ( S E W E R 1  I 

SEWAGE WORKS JOURNAL 12, P. 760 ( 1 9 4 0 ) .  I N  THE E X P E R I M E N T S  GARBAGE WAS GROUND W I T H  A J E F F R E Y  MANUFACTURING COMPANY 

THE GARBAGE RESULTED I N  AN I N C R E A S E  I N  GAS PRODUCTION OVER T H A T  COMING FROM T H E  D I G E S T I O N  OF SLUDGE ALONE. THE 

O B T A I N I N G  A SUPEPNATANT LOW ENOUGH I N  S O L I D S  T O  P E R M I T  I T S  RETURN TO THE TREATMENT PLANT.  ( U C )  

W Y L I E ,  G. F. 

HAMMER M I L L .  AFTER T H E  REMOVAL O F  BONES AYD EGG SHELLS,  THE GROUND GARBAGE WAS PLACED I N  D I G E S T E R S .  T H E  A D D I T I O N  OF 

PROPORTION OF CARBON D I O X I D E  TO METHANE ALSO WAS HIGHER.  STAGE D I G E S T I O N  WAS I N D I C A T E D  AS B E I N G  NECESSARY FOR 

C!231;pI1935 D I S P O S A L  O F  GARBAGE W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E W A G E )  1 
B A B B I T T  He E. 

SEWAGE WORKS JOURNAL 6 9  P. 1103 ( 1 9 3 4 1 .  ACCORDING TO T H E  A R T I C L E ,  M I X E D  D I G E S T I O N  WAS P R A C T I C E D  I N  SOUTHAMPTON, 
ENGLAND AS LONG AGO AS 1885 .  A LONG L I S T  OF FACTORS TO BE S T U D I E D  I N  RESEARCH ON D I G E S T I N G  SEWAGE W I T H  GARBAGE I S  
G I V E N .  EQUIPMEKT USED I N  T H E  RESEARCH AT T H E  U N I V E R S I T Y  OF I L L I N O I S  I N C L U D E D  ONE-GALLON BOTTLES,  50-GALLON CASKS, TWO 
I H H O F F  T A N K S  C P P A B L E  OF HOLDING 80,@0@ GALLONS, AND A SEPARATE TANK H O L D I N G  2 5 , 0 0 0  GALLONS OF SEWAGE. ( U C )  

U = D 1 - 0 0 ~ ~  D I G E S T I O N  O F  GARBAGE ( D I S P O S A L (  SEWER) 1 

SEWAGE WORKS JOURANL 6 ,  P. 2 5 9  (1934) .  THE A R T I C L E  REFERS T O  A STUDY I N  W H I C H  T H E  PROPORTION O F  SEWAGE SLUDGE TO 

OF SEWAGE SLUDGE WOULD K O T  BE S U F F I C I E N T  TO S A T I S F Y  T H E  DEMANDS FOR READY D I G E S T I O N  OF A L L  OF THE M U N I C I P A L  GARBAGE. 

F A I R ,  G. M. 

GARBAGE WAS INADEQUATE. T H E  RESULT WAS AN ABSENCE OF GAS PRODUCTION. THE AUTHOR B E L I E V E S  T H A T  NORMALLY THE Q U A N T I T Y  

HE ADVOCATES R E C I R C U L A T I N G  A D I G E S T E D  MIXTU' IE  OF GARBAGE AND SLUDGE. ( U C )  
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m3l-0093z T H E  Q U A N T I T Y  OF GARBAGE THAT CAN B E  D I G E S T E D  W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E W E R )  1 , 

KEEFER, C. E. + DRATZ,  H. 
SEWAGE WORKS JOURNAL 6, P. 250 (1934). THE A R T I C L E  C O N T A I N S  A GOOD D I S C U S S I O N  OF THE T E C H N I Q U E  USED I N  T H E  STUDY. 
ACCORDING TO T H E  AUTHORS' RESULTS,  A MIXTURE O F  EQUAL Q U A N T I T I E S  O F  GARBAGE AND RAW SLUDGE D I G E S T S  R A P I D L Y  I N  TERMS OF 
V O L A T I L E  S O L I D S  REDUCTION,  hHEN SEEDED WITH THE PROPER AMOUNT OF D I G E S T E D  SEWAGE SLUDGE. A MAXIMUM D A I L Y  A D D I T I O N  
EQUAL T O  5 PERCENT OF T H E  I N I T I A L  V O L A T I L E  S O L I D S ,  C O N S I S T I N G  OF EQUAL PERCENTAGES OF GARBAGE AND RAW SLUDGE CAN BE 
S A T 1  S F A C T O R I L Y  D I G E S T E D .  ( U C )  

39-Ol-pPe38 GARBPGE D I S P O S A L  AS A SEWAGE PROBLEM ( D I S P O S A L ( S E W E R )  ) 
B A B B I T ,  ti. E. 

SEWAGE WORKS JOURNAL 16, P. 861 (1944). D I G E S T I O N  OF GARBAGE WITH SEWAGE H A S  OUTSTANDING ADVANTAGES, EVEN THOUGH 
I T  I N V O L V E S  MORE WOPK. I N F O R M A T I O N  I S  G I V E N  ON V A R I O U S  FACTORS TO BE CONSIDERED.  ( U C )  

P9=nl=a1U TRANSFER O P E R A T I O N S  ( SEWER-DISPOSAL GRINDER(HOME1 1 
BOWERMAN, F. R e  

PROC OF THE N A T I O N A L  CONF CN S O L I D  WASTES RESEARCH, AM P U B L I C  WORKS ASSOC, CHICAGO, I L L I N O I S ,  P. 75-79 (DECEMBER 
1963 1 .  FUTURE T R E h D S  I N  T k A N S F E R  - MgST S O L I D  WASTE TRANSPORTATION SYSTEMS U T I L I Z E  AUTOMOTIVE V E H I C L E S  
E X C L U S I V E L Y .  T h E  ONE MAJOR CHANGE I N  S O L I D  WASTE C O L L E C T I O N  I N  THE L A S T  100 YEARS H A S  B E E N  THE CONVERSICN FROM 
HORSE-DRAWN WAGONS TO GASOLINE-POWERED TRUCKS. T H E  PRESENT DAY USAGE O F  GARBAGE DISPOSERS OFFER SOME HOPE FOR R I D D I N G  
T H E  S O L I D  WASTE C O L L E C T I O N  SYSTEM O F  THE MOST L I K E L Y  SOURCE O F  NUISANCE.  I T  I S  E N T I R E L Y  P O S S I B L E  THAT AN E X T E N S I O N  O F  

THAT G R I N D I N G  A T  EACH I N D I V I D U A L  HOME MAY NOT BE P R A C T I C A L  BECAUSE OF T H E  I N H E R E N T  PROBLEMS I N  P R O V I D I N G  A GRINDER 
THE CONCEPT OF FOOD lvASTE GRINDERS T O  I N C L U D E  OTHER S O L I 0  WASTES WILL PROVE P R A C T I C A L .  OUR PRESENT TECHNOLOGY SUGGESTS 

CAPABLE O F  H A N D L I N G  T H E  MANY TYPES O F  S O L I D  WASTE WHICH COULD B E  C A R R I E D  I N  THE SEWER. NON-COMBUSTIBLE R U B B I S H  SUCH AS 
CANS AND BOTTLES,  AND LAQGE,  AWKWARD OBJECTS SUCH AS T R E E  L I M B S ,  WOULD OF N E C E S S I T Y  H A V E  TO BE COLLECTED THROUGH U S U A L  
PROCEDURES. T H E  G R I N D I N G  OF ONLY A P O R T I O N  OF THE C O M B U S T I B L E  R U B B I S H  T O  T H E  SEWER AT HOMES WOULD NOT B E  J U S T I F I A B L E ,  
S I N C E ,  I F  THE C O L L E C T I O N  V E H I C L E  M A K E S ' A  P E R I O D I C  STOP A T  THE HOME, I T  COSTS VERY L I T T L E  MORE T O  P I C K  UP A L L  OF T H E  
R U B B I S H  THAN I T  DOES TO P I C K  UP ONLY A P O R T I O N  OF I T .  SOME M E R I T  E X I S T S  I N  G R I N D I N G  R U B B I S H  TO THE SEWERS A T  TRANSFER 
S T A T I O N S  WHERE T H E  S O L I D  WASTE U N S U I T E D  FOR C A R R I A G E  I N  THE SEWER WOULD BE H A U L E D  AWAY FOR D I S P O S A L  ELSEWHERE. T H E  
SEWER SERVES A S  AN 'I ENDLESS B E L T  I' T Y P E  OF CONVEYOR TO D E L I V E R  T H E  GROUND REFUSE A T  N O M I N A L  C O S T  T O  SEWAGE TREATMENT 
P L A N T S  WHERE I T  WILL BE EXTRACTED FOR D I S P O S A L  ALONG W I T H  SEWAGE SLUDGE. MANY UNSOLVED PROBLEMS L I E  ALONG T H I S  PATH, 
BUT W I T H  T H E  U S E  OF C E N T R I F U G E S  FOR ECONOMICAL DEWATERING OF SLUDGES AND THE COMPOSTING OF THE SEWAGE-REFUSE M I X T U R E S ,  
SUCH SYSTEMS MAY PROVE T O  BE AN ECONOMICAL MEANS OF TRANSPORTING C E R T A I N  P O R T I O N S  OF S O L I D  WASTES A T  L E S S  COST THAN BY 
TRUCK. T H E  LCS-ANGELES COUNTY S A N I T A T I O N  D I S T R I C T S  HAVE RUN F E A S I B I L I T Y  TESTS ON T H E  ANAEROBIC D I G E S T I O N  OF 
SEWAGE-REFUSE MIXTURES AS WELL AS ON T H E  A E R O B I C  COMPOSTING OF SUCH M I X T U R E S  AND THE R E S U L T S  APPEAR PRCMISING.  T H E  
S A N I T A T I O N  D I S T R I C T S  F E D  SOCE 7 TONS C!F GROUND COMBUSTIBLE REFUSE TO A TRUNK SEWER D U R I N G  A P E R I O D  OF ABOUT 30 MINUTES.  
OBSERVATIONS A T  MANHOLES DOWNSTREAM AND A T  THE SEWAGE TREATMENT P L A N T  SHOWED T H A T  THE GROUND REFUSE WAS R E A D I L Y  
TRANSPORTED THROUGH T H E  SEWER, I N C L U D I N G  I N V E R T E D  SEWER SIPHONS,  AND CAUSED NO D I F F I C U L T Y  U N T I L  I T  REACHED T H E  BAR 
SCREENS A T  THE SEWAGE TREATMENT PLANT. I T  WAS CONCLUDED THAT A SOMEWHAT F I N E R  G R I N D  THAN THE 2 - I N  TO 4 - I N  S I Z E  A S  WAS 
USED I N  T H E  T E S T  WOULD H A V E  R E A D I L Y  PASSED BETWEEN THE BAR SCREEN OPENINGS FOR REMOVAL I N  THE S E D I M E N T A T I O N  TANKS. 
HOWEVER, THE LARGER P A R T I C L E S  OVERLOADED THE SCREENINGS GRINDER WHICH NORMALLY HANDLES A VERY MUCH SMALLER L O A D I N G  FROM 
SEWAGE. I T  I S  PROBABLE T H A T  E I T H E R  A M O D I F I C A T I O N  I N  THE I N L E T  WORKS S C R E E N I N G  OR T H E  G R I N D I N G  O F  REFUSE TO A MAXIMUM 
S I Z E  OF ABOUT 1 - I N C H  OR L E S S  WOULD BE NECESSARY. 

Q9~Ql~Q1328 JASPER I N D .  MEASURES I T S  GARBAGE-GRINDER S A N I T A T I O N  PROGRESS ( GRINDERlHOME 1 1 
T H E  AMERICAN C I T Y  68(2), P. 1P8-109 (1953). I N  A J O I N T  STUDY BY I N D I A N A  S T A T E  BOARD OF H E A L T H  AND TI-E U.S. P U B L I C  
HEALTH SERVICE, O V E R  75 PERCENT OF THE TOWN (9on) H A V E  GARBAGE GRINDERS, TO DISPOSE OF THEIR GARBAGE.  THE DESIGN OF 
T H E  C I T Y  SEWAGE D I S P O S A L  SYSTEM HAD TO B E  ENLARGED BY ABOUT 60 PERCENT. DATA ON T H E  O P E R A T I O N  O F  T H E  SEWAGE D I S P O S A L  
P L A N T  I S  G I V E N .  

Q9=Ql=a393 THE D O S I N G  OF SEWAGE TANKS W I T H  GROUND GARBAGE 
B A B B I T ,  H. E .  

SEWAGE WORKS JOUPNAL 77 P. 16 (1935). I M H O F F  TANKS WERE USED I N  THE STUDY. I T  WAS FOUND THAT CNE OF T H E  D I G E S T E R S  
COULD HANDLE T H E  E Q U I V A L E N T  OF ONE TON OF GARBAGE PER M I L L I O N  GALLONS O F  SEWAGE. ( U C )  

Q9=!)J,.=Ql&l& GRCUND GARBAGE B R I N G S  CLEANER SEWERS 
THE A M E R I C A N  C I T Y  71(6J P. 29 ( J U N E  19561. B R I E F  REPORT T H A T  ROUGHAGE I N  FOOD WASTES GROUND AND D I S P O S E D  I N T O  THE 
SEWERAGE SYSTEM P T  J A S P E R ,  I N D I A N A  H A S  TENDED TO I' SCRUB OUT I' T H E  SEWERS. D A T A  ON A I R  REQUIREMENTS AND SLUDGE AND GAS 
PRODUCTION AT THE A C T I V A T E D  SLUDGE P L A N T  ARE INCLUDED.  ( P H S )  

m=Ql=Q1528 E F F E C T S  OF GARBAGE G R I N D I N G  ON SEWAGE SYSTEMS AND ENVIRONMENTPL S A N I T A T I O N  ( HOME-GRINDER VECTOR 

AM P U B L I C  WORKS ASSCC REPCRTER, P. 26 (DECEMBER 1962). ALTHOUGH A SMALL P O R T I O N  OF TOTAL REFUSE CAN BE D I S P O S E D  OF 
D A V I S ,  P. L. + ELACK, R. 'J. 

BY GARBAGE GRINDERS, 26 PERCENT OF T O T A L  REFUSE B Y  WEIGHT, 7 PERCENT B Y  VOLUME (DON E. BLOODGOOD, " C I G E S T I O N  OF GARBAGE 
W I T H  SEWAGE SLUCGE", SEWAGE WORKS JOURNAL, 8(1), 3, ( J A N U A R Y  1936), T H I S  P O R T I O N  I S  THE MOST TROUBLESCME PART. THE 
GARBAGE-CAN F L Y  PROBLEM I S  REDUCED THROUGH T H E  U S E  OF GARBAGE GRINDERS. BY R E D U C I N G  THE Q U A N T I T Y  OF FOOD THAT I S  

G R I N D I N G  I N C R E A S E S  THE SEWAGE FLCW BY ONLY 1 OF 2 GAL PER C A P I T A  PER DAY, 1.E.r B Y  1 PERCENT TO 2 PERCENT, BOD 
SUSPENDED SOLIDS,  AND GREASE WILL I N C R E A S E  MARKEDLY. I N  AURORA, THE BOD WAS I N C R E A S E D  BY 1 8  PERCENT, AND THE SUSPENDED 
S O L I D S  BY 2 5  PERCENT. ( K .  S. WATSON AND C U R T I S  CLARK,  " HOW FOOD WASTE D I S P O S E R S  AFFECT PLANT D E S I G N  CR-ITERIA!', PUB-LIC 
WORKS, 9 3 ( 6 1 1  1C5, ( J U N E  19621.) GROUND GARBAGE H A S  E S S E N T I A L L Y  THE SAME S P E C I F I C  G R A V I T Y  AS T H E  C O N S T I T U E N T S  I N  
ORDINARY SEWAGE, AND FEW NEW M A T E R I A L S  ARE INTRODUCED B Y  G R I N D I N G  FOOD WASTES. L I T T L E  OR NO I N C R E A S E  I N  C A P A C I T Y  I S  
D E Q U I R E D  I N  PRIMARY SEWPGE TQEATMENT D E V I C E S ,  S I N C E  THEY ARE D E S I G N E D  ON T H E  B A S I S  OF SEWAGE FLOW, WHICH I S  I N C R E A S E D  
ONLY S L I G H T L Y .  HOWEVER, G R I T  MAY INCREASE B Y  AS MUCH AS 40 PERCENT, AND T H E  AMOUNT OF SCUM FORMED ON THE TOP OF 
P R I M A R Y  S E T T L I h G  TANKS I S  M A G N I F I E D .  AN I N C R E A S E D  SECONDARY TREATMENT C A P A C I T Y  IS NEEDED TO HANDLE THE A D D I T I O N A L  BOC 
AND P R I M A R Y  EFFLUENT.  A GREATER D I G E S T E R  C A P A C I T Y  I S  NEEDED TO HANDLE T H E  A D D I T I O N A L  S O L I D S a ( 7 0  PERCENT TO 100 PERCENT 
I N C R E A S E  I N  S L U D G E ) .  T H E  Q U A N T I T Y  OF GAS PRODUCED WHEN A L L  OF A COMMUNITY'S GARBAGE I S  GROUND I S  L I K E L Y  TO BE A M P L I F I E D  
B Y  100 PERCENT. S E P T I C  TANKS MUST BE EXPANDED UP TO 50 PERCENT I N  S I Z E .  ( W P A I  

DS-Ol-fl_1531 E F F E C T  OF K I T C H E N  REFUSE G R I N D I N G  ON SEhAGE ( GRINDER(HOME1 

UEBEP D I E  AUSWIRKUNGEN DER KUECHENABFPLLZERKLEINERUNG AUF K A N A L I S A T I O N ,  KLAERANLAGE UND VORFLUTER, GAS-U WASSERFACH 

A V A I L A B L E  TO RATS, T H E  U S E  O F  GARBAGE G R I N D E R S  H E L P S  TO CURB AN URBAN C O M M U N I T Y ' S  RAT PROBLEM. ALTPOUGk GARBAGE 

BUCKSTEEG, W .  + I M H O f F t  K. R. 

135(44), P. 1226-1228 (OCTOBER 3 0 ,  1964). T E C H N I C A L  AND ECONOMIC E F F E C T  OF REFUSE G R I N D I N G  WERE S T U D I E D  AND I T  I S  
CONCLUDED THAT CONCENTRATION OF SLUDGE AND D I R T  I N C R E A S E S  B Y  50 PERCENT WHILE COST OF SEWAGE WATER TREATMENT I N C R E A S E S  
BY 33 PERCENT. ( E I )  

~ p ~ ~ ~ &  CENTRAL GARBAGE G R I N D I N G  PLANT A T  RICHMOND, I N D I A N A  ( C O S T ( C A P 1 T A L I  D I G E S T I O N  I 

REFUSE REMOVAL J@URNAL 1 ( 5 ) ,  P. 18 (MAY 1958). GROUND GARBAGE, AFTER H A V I N G  G R I T  REMOVED, I S  PUMPED D I R E C T L Y  I N T O  

SO T H A T  THE COST OF GARBAGE D I S P O S A L  EQUIPMENT W I L L  B E  P A I D  FOR I N  F I V E  YEARS. ( P H S )  

ROSS, W. E. 

SEWAGE TREATMENT PLANT D I G E S T E R S  W I T H  SEWAGE SLUDGE TO GET MAXIMUM GAS PRODUCTION. THE VALUE OF T H E  GAS I S  H I G H  ENOUGH 
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Q 9 - O l - O l P 5 5  CONTROLLED GARBAGE D l G E S T I O N  ( SEWER-DI SPOSAL G R I N D I N G  1 

J WESTERN SOC O F  ENGRS 4 9 ( 3 1 ,  P. 2 7 3 - 2 7 8  (MARCH 1 9 4 4 )  A D E S C R I P T I O N  I S  G I V E N  OF A SYSTEM FOR P R O V I D I N G  THE 

AND I S  PLACED I N  PERFORATED CONTAINERS WHICH R E M A I N  SUBMERGED IN T H E  GARBAGE D I G E S T E R  FOR 10 DAYS. THE TANK I S  SEEDED 

SCHLENZ, H. E. 

CONTROLLED D I G E S T I O N  O F  GARBAGE S O L I D S  I N  A S P E C I A L  GARBAGE D I G E S T I O N  TANK. GARBAGE I S  GROUND I N  D I G E S T E R  SUPERNATANT 

BY SUPERNATANT FROM SEWAGE SLUDGE D I G E Z T I O N  TANKS, WHICH ALSO R E C E I V E  T H E  L I Q U I D  FROM T H E  GARBAGE D I G E S T E R .  ( U C )  

09 02 LAND APPLICATION 

9 . 9 - 0 7 - Q Q ~ l  D I S P O S A L  O F  H I G H  ORGANIC CONTENT WASTES ON L A N D  

COMPOST S C I E N C E  4 ( 3 ) 9  P a  9-13 (AUTUMN 1 9 6 3 ) .  D I S P O S A L  OF H I G H  ORGANIC WASTES, I N C L U D I N G  L I Q U I D  D I G E S T E D  SLUDGE, 
CHEESE WHEY AND SPENT S U L F I T E  L I Q U O R  I N  W I S C O N S I N .  SLUDGE H A U L I N G ,  SPRAY I R R I G A T I O N  AND GENERAL L A N D  A P P L I C A T I O N  

SCOTT, R. H. 

P R A C T I C E S  ARE DESCRIBED.  ( E 1 1  

Qp=Q2=QQ&pft SLUCGE D I S P O S A L  BY USE I N  AGRICULTURE 
T I E T J E N ,  C. 

ZUR UNTERBRINGUNG VON ABWASSERSChLAMM I N  DER LANDWIRTSCHAFT,  LANDBAUFORSCHUNG VOLKENRODE, M I T T E I L U N G S B L A T T  DER 
FDRSCHUNGSANSTALT FUR LANDWIRTSCHAFT BRAUNSCHWEIG-VOLKENRODE, 10( 211  P. 43 ( 19601 THE PROBLEM OF SLUDGE D I S P O S A L  
I S  BECOMING MORE IMPORTANT W I T H  THE I N C R E A S E  I N  NUMBER OF SEWAGE TREATMENT PLANTS.  ONE O F  T H E  CHEAPEST SOLUTIONS I s  
D I S P O S A L  ON AGRICULTURAL LAND. T H I S  MAY CAUSE SEVERE DAMAGE I F  T H E  SLUDGE O R I G I N A T E S  FROM A P L A N T  WHERE D O M E S T I C  AND 
I N D U S T R I A L  WASTES ARE TREATED TOGETHER. THE '1 S O I L  N U T R I E N T S  'I I N  SEWAGE, AND I N  RAW AND D I G E S T E D  SLUDGE, ARE 
D I S C U S S E D  AND COMPARED W I T H  THOSE I N  STABLE MANURE. CONCENTRATIONS OF TRACE ELEMENTS (BORON, COPPER, MAGANESE, 
MOLYBDENUM, Z I N C )  APE MENTIONED.  A SUMMARY I S  G I V E N  OF METHODS FOR D I S P O S I N G  OF SLUDGE A T  D I F F E R E N T  L E V E L S  OF M O I S T U R E  
CONTENT. ( U C I  

09-07-QlQm SPRAY I R P  I G A T I O N  O f  WOOD D I S T I L L A T I O N  WASTES 

J WATER P O L L U T I O N  CONT F E D  3 2 ( 1 1 ,  P. 5 5 - 9 4  ( J A N U A R Y  1 9 6 0 ) .  T H E  WRIGLEY P L A N T  OF T H E  TENNESSEE PRODUCTS AND 
H I C K E R S O h ,  R. C. + MCMAHON, E. K. 

C H E M I C A L  CORP. NEAR N A S H V I L L E ,  TENN., PRODUCES CHARCOAL, A C E T I C  A C I D ,  WOOD ALCOHOL, AND V A R I O U S  WOOD O I L S  AND TARS.  
WO@D I S  CONVERTED TO CHARCOAL AND V O L A T I L E  M A T E R I A L S  ARE CONDENSEC AND L A T E R  D I S T I L L E D  TO PRODUCE T H E  OTHER PRODUCTS- 

WATER COLUMN WASTES '1 AND 11 DECANTER OVERFLOWS.' THE L I M E  L E E  AND WATER COLUMN WASTES ACCOUNT FOR MOST CF T H E  VOLUME, 
R E F I N I N G  O F  ALCOHOL PRODUCES 11 L I M E  LEE WASTES 1' AND 11 A L C O H O L I C  POT RESIDUES.  R E F I N I N G  A C E T I C  A C I D  RESULTS I N  '# 

AND T H E  DECANTER OVERFLOW WASTES ARE H I G H  I N  PHENOL AND TURN BLACK I N  T H E  PRESENCE O F  D I S S O L V E D  I R O N .  LAGOONING W I T H  
C H E M I C A L  TREATMENT RESULTS I N  V A R Y I N G  DEGREES OF IMPROVEMENT OF A L L  WASTES EXCEPT THE WATER COLUMN WASTES W I T H  RESPECT 

GRASSES WERE SUBJECTED TO V A R Y I N G  DOSES OF THE WASTE. I T  WAS FOUND THAT D I S P O S A L  O F  L I M E  L E E  AND WATER COLUMN WASTES 
HAD L I T T L E  EFFECT ON FESCUE. T H I S  PROMPTED T H E  USE OF A QUARTER-ACRE T E S T  PLOT AND E V E N T U A L L Y  F U L L  S C A L E  O P E R A T I O N  OF 

A D J O I N I N G  T H E  I R R I G k T I O N  F I E L D .  PORTABLE ALUMINUM P I P E  I S  USED FOR D I S T R I B U T I O N  I N  T H E  I R R I G A T I O N  AREA. T H E  F I E L D  I S  

I S  E Q U I P P E D  W I T H  Q U I C K - C O U P L I N G  F I T T I N G S .  FDUP MOVABLE L A T E R A L  SPRAY L I N E S  ARE CONNECTED TO T H E  HEADER AT L O C A T I O N S  
CHOSEN BY THE CPERATOR T O  P E R M I T  S P R A Y I N G  S E C T I O N S  OF THE F I E L D  I N  PLANNED SEQUENCE. THE L A T E R A L S  ARE 3 - I N .  ALUMINUM 

TO BOD. SPRAY I R R I G A T I O N  D I S P O S A L  METHODS WERE I N V E S T I G A T E D  BY T H E  USE OF A P I L O T  GREENHOUSE I N  WHICH D I F F E R E N T  

A 40-ACRE AREA. THE WASTES ARE FED TO A N E U T R A L I Z I N G  SUMP FROM WHICH T H E Y  ARE PUMPED TO A ONE-HALF ACRE LAGOON, 

COVERED B Y  A 4 - I N .  D I S T R I B U T I C N  HEADER S P L I T T I N G  T H E  AREA I N T O  EAST AND WEST PORTIONS.  A T  60-FT.  I N T E R V A L S  THE HEADER 

PIPE FITTED WITH N O Z Z L E S  E V E R Y  2 5  FEET. THE S Y S T E M  HANDLES 3 0 0  GPM AND W A S  INSTALLED A T  A COST OF $15,000. 

Ei-37-0LlQ3 WASTE D I S P O S A L  BY R I D G E  AND FURPOW I R R I G A T I O N  

W I S C O N S I N  U N I V E R S I T Y ,  ENG E X P E R I M E N T  S T A T I O N ,  RESEARCH REPORT 20, ( 1 9 6 3 )  E V A L U A T I O N  O F  R I D G E  AND FURROW 
I R R I G A T I O N  METHOD OF WASTE D I S P O S A L .  METHOD C O N S I S T S  OF C O N F I N I N G  WASTES T O  FURROWS W I T H  L I Q U I D  SURFACE AT L E A S T  

L I M I T A T I O N S  AND P O T E N T I A L  I N D I C A T E D .  L I S T  OF R I D G E  AND FURROW I R R I G A T I O N  D I S P O S A L  SYSTEMS I N  W I S C O N S I N  I S  G I V E N .  ( E 1 1  

SCHRAUFhAGEL, F. He 

SEVERAL I N C H E S  BELOW R I D G E S  TO B E  C A R R I E D  BY C A P I L L A R Y  A C T I O N  ABOVE L I N E  OF SATURATION.  METHOD I S  D I S C U S S E D  AND I T S  

QP32=Ql&54 D I S P O S A L  O F  P U L P  AND P A P E R M I L L  WASTE BY L A N D  A P P L I C A T I O N  

COMPOST S C I E N C E  l ( 4 1 ,  P .  1 8 - 2 3  ( W I N T E R  1961). A SURVEY WAS MADE I N  1 9 5 8  OF 18  P U L P  AND PAPER M I L L S  EMPLOYING L A N E  
A P P L I C A T I O N  FOR k A S T E  D I S P O S A L  I N  P I L C T  04 F U L L -  S C A L E  OPERATIONS.  TWO GENEPAL METHODS WERE USED - A P P L I C A T I O N  FOR 

GELLMAN, I. + BLOSSER, R. 0. 

F I L T R A T I O N  THROUGH S O I L  AND A P P L I C A T I O N  FOR CROP I R R I G A T I O N .  METHCDS OF A P P L I C A T I O N  I N C L U D E D  S P R A Y I N G ,  CONTOUR D I T C H E S  
AND, TO A LESSER EXTENT, SEEPAGE PONDS. T Y P E S  O F  M I L L S  I N C L U D E D  THOSE PRODUCING S U L F I T E ,  KRAFT,  S E M I C H E M I C A L ,  
STRAWB04RDv GROUND hOOD, HARDBOARD AND BOXBOARD PRODUCTS. T H E  AUTHORS RECOMMEND PRESCREENING AND STORAGE OF E F F L U E N T S  
P R I O R  TO LAND A P P L I C A T I O N .  THE M E D I A N  L A N D  REQUIREMENT WAS AROUND 1.0-1.5 ACRES PER TON O F  D A I L Y  P U L P  PRODUCTION. MANY 
FACTORS R E Q U I R E  STUDY I N  A L A N D  A P P L I C A T I O N  PROGRAM. ( P H E A )  

D9-07-Ql912 CANNERY WASTE D I S P O S A L  B Y  GERBER PRODUCTS ( I R R I G A T I O N ( S P R A Y  1 1 
D I E T Z ,  M. R. + FRODEY, R. C. 

COMPOST S C I E N C E  1 ( 3 ) ,  P. 2 2 - 2 5  (AUTUMN 1 9 6 0 ) .  THE GERBER PROCUCTS C0. t  FREEMONT, M I C H I G A N ,  CONSERVES F R U I T  AND 
VEGETABLE CANNERY WASTES B Y  SPRAY I R R I G A T I O N  ON 140 PCRES LOCATED 3 - 1 / 2  M I L E S  FROM T H E  PLANT. T H E  WASTES C O N T A I N  UP TO 
3000 PPM OF 5-DAY BCD AND TI-E PH V A R I E S  FROM 4.3 TO 11.5.  T H E  S P R I N K L E R  SYSTEM A P P L I E S  ONE I N C H  OF I R R I G A T I O N  I N  4 -1 /2  
HOURS AND 2-4 I N C H E S  ARE A P P L I E D  PER WEEK. THE S O I L  C O N S I S T S  LARGELY OF F I N E  SAND. D I F F E R E N T  CROPS HAVE BEEN 

SEVERAL TYPES OF TREES T H R I V E D  W I T H  MODERATE A P P L I C A T I O N  RATES OF I R R I G A T I O N  AND THE D A N I S H  WILLOW WITHSTOOD HEAVY 

UNNECESSARY I N  COLD WEATHER. T H E  O P E R A T I N G  COST I S  R E L A T I V E L Y  LOW I N  COMPARISON TO OTHER METHODS O F  D I S P O S A L .  ( P H S )  

T E S T E D  ON T H E  I R R I G A T E C  F I E L D S ,  THE Y I E L D  OF SUCH COVER CROPS AS A L F A L F A  WAS MUCH GREATER ON T H E  I R R I G A T E D  S O I L .  

SPRAY I R R I G A T I O N .  I R R I G A T I O N  C A N  B E  C O N T I N U E D  I N  WINTER BY CONTRCLLED S P R A Y I N G  OVER P SMALL AREA SO T H A T  LAGODNING I S  

P2-47-071QQ LAND R E C L A M A T I O N  PROJECT - AN I N T E R I M  REPORT ( SLUDGE(SEWAGE1 1 
U.S. DEPARTMENT C F  HEALTH,  EDUCATION, AND WELFARE, P U B L I C  H E A L T H  SERVICE,  C I N C I N N A T I  9 O H I O ,  ( 1 9 6 8 )  
THE HARZA E N G I N E E R I h G  COS ON THE USE OF D I G E S T E D  SEWAGE SLUDGE FOR L A N D  RECLAMATION I N  THE CHICAGO,  I L L I N O I S ,  AREA. A 

R A I L ,  BARGE, OR P I P E L I N E .  

A PROPOSAL BY 

PROGRAM I S  RECOMMENDED FOR LAND RECLAMATION U S I N G  SEWAGE SLUDGE AS A F E R T I L I Z E R .  THE SLUDGE MAY BE TRANSPORTED BY 
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09 03 OPEN DUMPS 

29-0+QQ213 D I S P O S A L  O F  HOUSEHOLD REFUSE I N  WET GRAVEL P I T S  ( OPEN-DUMPING 1 

P U B L I C  C L E A N S I N G  5 7 1  P. 2 3 5  (MAY 1967). THE AUTHOR DESCRIBES T I P P I N G  I N T O  WATER AS A NEW BUT NOT YET F U L L Y  
ACCEPTED METHOD O F  D I S P O S A L .  WET P I T S  ARE A S E R I O U S  PROBLEM I N  SOME D I S T R I C T S ,  AND AT T H E  SAME T I M E ,  DRY S I T E S  ARE 
BECOMING VERY SCARCE. E X P E R I M E N T S  ARE DESCRIBED I N  WHICH CRUDE REFUSE (100,000 TONS PER YEAR) WAS T I P P E D  I N  A 3 6 - A C R E  
P I T  FROM 1 2  TO 1 5  F T  DEEP. A R A P I D  INCREASE OF S U L F I D E  CONCENTRATION UP TO 30 M G / 1  WAS OBSERVED, AND THE DEVELOPMENT 

FURNESS, J. F. c-1 
c-' 
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O F  VERY BAD ODORS BECAME N O T I C E A B L E .  THE WRITER C L A I M S  THAT 7HE ODOR NUISANCE CAN BE E L I M A T E D  THROUGH I N O C U L A T I O N  W I T H  
SULFUR B A C T E R I A ,  P R O V I D I N G  AERATION,  CHLORINATION,  AND T H E  A D D I T I O N  OF SODIUM DICHROMATE. THE I N O C U L A T I O N  PROVED 
UNSUCCESSFUL. A E R A T I O N  WAS SUCCESSFUL ONLY A T  TEMPERATURES BELOW 1C DEGREES C. C H L O R I N A T I O N  WAS SUCCESSFUL BUT 
E X P E N S I V E .  T H E  DOSAGE WAS 9,000 L B  FOR 3 ACRES I N  WHICH 21000 TONS PER WEEK WERE DUMPED. THE A D D I T I O N  OF S O D I U M  
DICHROMATE WAS SUCCESSFUL, BUT I T  GAVE R I S E  TO L E A C H I N G  PROBLEMS. B A C T E R I A  AND ORGANIC MATTER D I D  NOT P E R S I S T  I N  THE 
UNDERFLOW GROUND WATER FOR MORE THAN 50 YARDS. NO S I G N I F I C A N T  I N C R E A S E  OF S U L F A T E S  OR HARDNESS WAS NOTICED.  AN 
A P P R E C I A B L E  I N C R E A S E  WAS NOTED I N  T H E  AMOUNT OF FREE AMMONIA. THE AUTHOR RECOMMENDS T H A T  A P I T  BE F I L L E D  T O  WATER 
L E V E L  W I T H I N  A SEVEN-MONTH PERIOD.  ( U C I  

Q9-03-QJ.&Sl CONTROLLED B U R N I N G  ON REFUSE DUMPS ( OPEN-DUMP 1 

C A L I F O R N I A  VECTOR VIEWS 6 ( 9 )  P. 55  (SEPTEMBER 1 9 5 9 ) .  ACCORDING T O  THE A R T I C L E ,  T H E R E  ARE THREE TYPES OF 
CONTROLLED BURNING DUMPS - (1) S I N G L E  L I F T  F I L L  - T H I S  WOULD B E  USED WHERE LOW L E V E L  GROUND COULD B E  I M P R i l V E D  BY 
F I L L I N G .  ROADWAYS AND BANK W I T H  SAFETY BERM ARE CONSTRUCTED S O  T H A T  COMPLETED F I L L  F I T S  THE CONTOURS OF THE SURROUNDING 

BLACK,  P. J. + NEAR, L. B. 

LAND.  ( 2 )  TRENCH F I L L  - A TRENCH I S  EXCAVATED I N  L E V E L  GROUND. THE EXCAVATED M A T E R I A L  I S  USED FOR F I L L .  COSTS OF 
E X C A V A T I O N  MAKE I T  THE MOST COSTLY OF THE T H R E E  METHODS. ( 3 )  CANYON S I T E  - TWO SHELVES ARE C U T  ALONG THE S I D E  OF A 
CANYClN. THE UPPER L E V E L  I S  USED FOR BURNING. ASHES ARE BULLDOZED TO T H E  LOWER L E V E L  FOR PERMANENT L A N D F I L L .  THE 

B E  S U F F I C I E N T L Y  I S O L A T E D ,  ( 2 )  I T  MUST PROVIDE A CARETAKER T O  S U P E R V I S E  DUMPING A N 0  P O L I C E  THE OPERATION,  (3) A CLEAN,  
L E V E L  ROADHAY AND SAFETY BERM MUST B E  PROVIDED,  ( 4 )  A BANK APPROXIMATELY 1 5  F E E T  H I G H  W I T H  A 45 DEGREE SLOPE MUST BE 

SEGREGATED I N T O  F I V E  T Y P E S  OF M A T E R I A L S .  THE F I R S T  C L A S S  C O N S I S T S  OF HOUSEHOLD RUBBISH,  M I X E D  REFUSE, PAPER PRODUCTS, 
CANS, BOTTLES, TOYS, AND S I V I L A R  M A T E R I A L S .  AFTER METALS ARE SALVAGED, THE REST CAN B E  BURNED W I T H  T H E  PRODUCTION OF 
VERY L I T T L E  SMOKE. THE SECOND CLASS OF REFUSE I S  COMPOSED O F  STOVES, REFRIGERATORS,  WASHERS, DRUMS, BEDS, AND OTHER 
L A R G E  ITEMS.  THESE I T E M S  ARE ALMOST T O T A L L Y  SALVAGEABLE. I N  THE T H I R D  CLASS BELONG T I R E S ,  GROUND RUBBER, ROOFING 
PAPER, L INOLEUM,  OTHER HEAVY SMOKE- PRODUCING M A T E R I A L S ,  CONCRETE, B R I C K ,  AND OTHER RUBBLE. SALVAGEABLE I T E M S  ARE 
REMOVED AND T H E  REMAINDER ARE BURIED.  THE FOURTH CLASS C O N S I S T S  O F  LAWN C L I P P I N G S ,  AND BRUSH AND TREE TRIMMINGS.  
THESE I T E M S  MUST BE THOROUGHLY D R I E D  BEFORE B E I N G  BURNED. D I R T  AND ASHES MAKE U P  THE F I F T H  CLASS.  BY P R O V I D I N G  A 
SEPARATE S T O R I N G  AREA, T H E S E  M A T E R I A L S  CAN B E  USED FOR COVER M A T E R I A L .  WHERE L O C A L  S O I L  C O N D I T I O N S  ARE hOT S U I T A B L E  
FOR S A N I T A R Y  L A N D F I L L ,  OR VOLUMES OF REFUSE ARE TOO SMALL,  T H E  CONTROLLED B U R N I N G  METHOD MAY BE A S A T I S F A C T O R Y  
TEMPORARY S O L U T I O N  ( U C  1 

LOWER L E V E L  L I M I T S  THE DUMPING AREA AND F A C I L I T A T E S  SALVAGE. THE O P E R A T I O N  MUST MEET F I V E  REQUIREMENTS - (1) I T  MUST 

ERECTED, ( 5 )  T H E  DUMP F A C E  MUST BE O F  A LENGTH S U I T A B L E  TO P E R M I T  A PROPER SEGREGATION OF M A T E R I A L S .  THE REFUSE I S  

TOWN RESCUES C I T I Z E N  FROM RANDOM DUMPING ( OPEN-DUMP 1 
REFUSE REMOVAL JOURNAL 6 ( 6 1 ,  P. 19 ( J U N E  1 9 6 3 ) .  AN I R A T E  C I T I Z E N  AND H I S  NEIGHBORS I N  R O S E V I L L E ,  MINN., GOT T H E I R  
TOWN C O U N C I L  T O  MOVE A G A I N S T  WANTON USE OF T H E  C I T I Z E N ' S  PROPERTY AS A DUMP. THE A C T I O N  THE C O U N C I L  TOOK WAS TO ADOPT 
R E G U L A T I O N S  R E Q U I R I N G  A L I C E N S E  FOR P U T T I N G  F I L L  CN ANY PROPERTY, T H E  CONTROL OF DUST, AND REGULAR COVERINGS OF D I R T  
OVER ANY F I L L  PERMITTED,  L I M I T I N G  THE T O T A L  AMOUNT OF F I L L  I N  ANY ONE PLACE,  AND B A N N I N G  AN UNREASONABLE AMOUNT OF 
ORGANIC M A T E R I A L .  THE TOWN ALSO ERECTED S I G N S  ON T H E  C I T I Z E N ' S  PROPERTY WARNING TRASH D I S P O S E R S  OF THE NEW 
R E G U L A T I O N S .  ( P H S )  

apIp3-91926 BURNLEY'S S O L U T I O N  T O  T H E  R U B B I S H  DUMP 
P U B L I C  C L E A N S I N G  5 4 ( 3 ) ,  P. 8 0 1  ( 1 9 6 4 ) .  THROUGH T H E  COMBINED EFFORTS OF THE TOWN CLERK, M E D I C A L  O F F I C E R  OF H E A L T H ,  
BOROUGH SURVEYOR, AND C L E A N S I N G  SUPERINTENDENT BURNLEY, ENGLAND REMOVED REFUSE T H A T  H A D  B E E N  DUMPED ON VACANT LOTS AND 

WHERE C E R T A I N  T Y P E S  OF REFUSE SUCH AS ABANDONED CARS, B U L K Y  M A T E R I A L  HAD TO BE L I F T E D  BY MECHANICAL MEANS. 
EMPTY HOUSES. OkNERS WERE CONTACTED I N  C E R T A I N  AREAS AND CHARGES WERE MADE WHERE C E R T A I N  V I O L A T I O N S  WERE MADE AND 

09 04 OCEAN DISPOSAL 

QP-AkQQQ59 WILL B A L E  R U B B I S H  FOR OCEAN B U R I A L  ( COMPACTING B A L I N G  1 
REFUSE REMOVAL JOURNAL 10( 9 )  , ( SEPTEMBER 1 9 6 7 )  A PATENTED PROCESS FOR COMPOSTING AND B A L I N G  REFUSE TO A D E N S I T Y  
THAT W I L L  BE GREATER T H A N  WATER S O  I T  W I L L  S I N K .  O U T S I D E  OF B A L E S  I S  WRAPPED I N  P L A S T I C  OR COATED W I T H  ASPHALT.  

Q 9 - 0 4 - o Q l S  F L O R I D A  OCEAN DUMPING T E S T  NOT A T O T A L  SUCCESS ( OCEAN-DISPOSAL 1 
REFUSE REMOVAL JOURNAL 4 ( 8 ) ,  P. 11, 28 ( 1 9 6 1 ) .  F I R S T  E X P E R I M E N T  TO DUMP REFUSE I N  GULF STREAM SHOWED T H A T  M A T E R I A L  
MUST BE LOADED DRY, OTHERWISE,  I T  WILL S T I C K  TOGETHER L I K E  GLUE. 

!l!kQ&=Ql22 WASTE D I S P E R S A L  I N T O  THE SEAS 
FOXWCRTHY, J. E. + T I B B Y ,  R e  Be + BARSON, G. M. 

P U B L I C  WORKS 9 7 ( 1 0 ) ,  P. 1 5 2  ( 1 9 6 6 ) .  A RECENT SURVEY SHOWED T H A T  I N  C A L I F O R N I A  SOME 1 2 5  COASTAL COMMUNiTIES,  
I N C L U D I N G  11 O F  T H E  1 3  L A R G E S T  C I T I E S ,  DISCHARGE T H E I R  WASTES I N T O  THE OCEAN B Y  USE OF SUBMARINE OUTFALLS.  MUCH 
T H E O R E T I C A L  AND E.MPIRICAL WORK HAS BEEN ACCOMPLISHED I N  RECENT YEARS, E S P E C I A L L Y  WITH REGARD TO THE PRGBLEM OF 
H O R I Z O N T A L  TURBULENT D I F F U S I O N  I N  THE SEA, HOWEVER, VERY L I T T L E  I N F O R M A T I O N  IS A V A I L A B L E  ON T H E  EFFECT, I F  ANY, OF THE 
V E R T I C A L  COMPONENT O F  D I F F U S I O N  ON THE NET D I S P E R S A L  OF A WASTE SUBSTANCE. BETWEEN 1963 AND 1 9 6 5 ,  A S E R I E S  OF 
E X P E R I M E N T S  PERFORMED AT T H E  ORANGE CCUNTY, CALIF . ,  OCEAN O U T F A L L  SHOWED THAT A TWO-DIMENSIONAL P O I N T -  SOURCE 
MATHEMATICAL MODEL COULD D E S C R I B E S  THE R E S U L T S  OF P O I N T -  RELEASE EXPERIMENTS.  WHEN H I G H  WINDS AND LOW S T A B I L I T Y  
P R E V A I L E D ,  V E R T I C A L  D I F F U S I O N  WAS S I G N I F I C A N T .  WHEN V E R T I C A L  D I F F U S I O N  WAS NOT S I G N I F I C A N T ,  A ONE-DIMENSIONAL MODEL 
COULD BE USED. WHEN THE E N T I R E  WASTE SOURCE WAS TAGGED, A MODEL D E S C R I B I N G  D I F F U S I O N  FROM A CONTINUOUS VOLUME SOURCE, 
BASED ON A GAUSSIAN D I S T R I B U T I O N  OF M A T E R I A L  I N  A HOMOGENEOUS, S T A T I O N A R Y ,  AND I N F I N I T E  F I E L D ,  GAVE A R E A L I S T I C  
R E P R E S E N T A T I O N  OF THE OBSERVATIONS LATERAL V A R I A N C E  O F  CONCENTRATION D I S T R I B U T I O N  WAS A F U N C T I O N  O F  D I S T A N C E .  

09-04-01591 SEA GOING GARBAGE ( H E A L T H  LAW 1 

J ENVIRONMENTAL H E A L T H  2 6 ( 5 )  , P. 3 2 5 - 3 2 7  ( M A R C H - 4 P R I L  1 9 6 4 )  T H E  AUTHOR D I S C U S S E S  FEDERAL R E S T R I C T I O N S  R E L A T I N G  TO 
B A R F I E L D ,  S. 

MEAT, FOOD STORES, AND GARBAGE I N  U.S. PORTS, REFUSE D I S P O S A L  METHCDS I N  THE PORT 06 LOS ANGELES, AND T H E  SAN PEDRO, 
C A L I F . ,  F I R M  T H A T  S P E C I A L I Z E S  I N  D I S P O S A L  AT SEA. ( P H E A )  

p9-04-013B3 REFUSE D I S P O S A L  A T  SEA AND I N  PORTS 
REFUSE REMOVAL JOURNAL 1 ( 7 ) ,  P. 19 ( J U L Y  1958). GARBAGE GPINDERS,  I N C I N E R A T O R S ,  AND REFUSE CHUTES ARE EXAMPLES OF 
REFUSE H A N D L I N G  A T  THE DOCKS I N  SOME PORTS. ( P H S )  

m=1?a261 COUkTY USES D Y N A M I T E  ON DEAD OCEAN MAMMALS 
REFUSE REMOVAL JOURNAL 5(1), P. 2 7  ( J A N U A R Y  1 9 6 2 ) .  H E A L T H  O F F I C I A L S  I N  D E L  NORTE COUNTY, C A L I F . ,  HAVE FOUND 
D Y N A M I T I N G  T O  B E  T H E  Q U I C K E S T ,  E A S I E S T ,  AND MOST S A N I T A R Y  METHOD OF D I S P O S I N G  OF DEAD OCEAN MAMMALS. ONLY WHEN A 
CARCASS I S  I N  A L O C A T I O N  WHERE D Y N A M I T I N G  WOULD B E  EXTREMELY HAZARDOUS I S  AN A L T E R N A T I V E  D I S P O S A L  METHOD USED - USUALLY 
A P P L I C A T I O N  OF HOT L I M E  OR C H L O R I D E  OF L I M E  TO THE CARCASS. THE P R I N C I P A L  I D E A  B E H I N D  T H E  D Y N A M I T E  METHOD I S  TO P L A C E  
THE D Y N A M I T E  ARCUND T H E  CARCASS I N  SUCH A WAY THAT I T  I S  BLOWN OUT TO SEA, WHERE THE R E S U L T I N G  D E B R I S  I S  CLEANED U P  BY 
T I D E S  AND SCAVENGER B I R D S .  FOR THE ACTUAL B L A S T I N G  T H E  COUNTY H E A L T H  DEPARTMENT H I R E S  A POWDER EXPERT,  AND COSTS ARE 
GENERALLY $10 OR 315 PER CARCASS DEPENDING UPON THE NUMBER TO BE DISPOSED.  ( P H S )  
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Q9=93_-9183!9 S T R I C T  S A N I T A T I O N  STANDARDS OBSERVED BY S H I P S  AT SEA ( OCEAN-DI SPOSAL C O N T A I N E R  ) 
REFUSE REMOVAL JOURNAL 8 ( 2 ) ,  P. C ( 1 9 6 5 1 .  A L L  LUXURY L I N E R S  BOTH DOMESTIC AND F O R E I G N  MUST MEET P S T R I C T  SET O F  
STANDARDS SET U P  BY T H E  U.S.P.H.S. THE L I N E R S  ARE MET O U T S I D E  THE 3 - M I L E  L I M I T  AND ARE I N S P E C T E D  P R I O R  TO REACHING 
DOCK. S H I P S  M E E T I N G  THE STANDARDS ARE ALLOWED TO DOCK. THOSE NOT MEETING T H E  STANDARDS ARE QUARANTINED U N T I L  R E Q U I R E D  
STANDARDS ARE MET. 

Q9=!&=QlB&Q CARS DROkNED BY SWEDISH S K I P P E R  ( BULKY-WASTE OCEAN-DISPOSAL 
REFUSE REMOVAL JOURNAL 8 ( 4 ) ,  P.  38 ( 1 9 6 5 ) .  A T H R I V I N G  B U S I N E S S ,  D I S P O S I N G  OF UNWANTED CARS AT SEA, HAS BEEN B U I L T  
UP B Y  C A P T A I N  OTTO MAGNUSSON, S K I P P E R  OF T H E  S W E D I S H  S H I P ,  OSTKUST.  HE WENT I N T O  T H I S  VENTURE BECAUSE WEALTHY SWEDEN 
I S  PRODUCING AND I M P O R T I N G  AUTOMOBILES A T  SO F A S T  A R A T E  T H A T  ANY CAR OVER F I V E  YEARS OLD I S  B E I N G  JUNKED S I N C E  I T  H A S  
NO R E S A L E  VALUE. AT PRESENT, T H E  COUNTRY, W I T H  A P O P U L A T I O N  OF CLOSE TO 8 M I L L I O N ,  HAS ONE CAR FOR EVERY F I V E  
I N H A B I T A N T S .  THE E N T F P P R I S I N G  C A P T A I N  CHARGES $22 T O  $32 A CAR, DEPENDING ON S I Z E ,  AND THE P R I C E  I N C L U D E S  A P I C K  U P  
S E R V I C E .  H E  LOADS THE UNWANTED J A L O P I E S  ON BOARD H I S  VESSEL AND HAULS THEM T O  T H E  DEEPEST PART O F  T H E  B A L T I C  SEA, 
WHERE THEY ARE UNCEREMONIOUSLY SHOVED OVERBOARD. ( A U T H )  

Q93itr91914 $ 1 9 7 , 5 0 C  GFANTED HARVARD U N I V E R S I T Y  FOR I N C I N E R A T I O N  AT SEA STUDY ( OCEAN-DISPOSAL 1 
REFUSE REMOVAL JOURNAL 8 ( 1 0 l r  P. 3 8  (1965) .  A GRANT WAS AWARDED RESEARCHERS AT HARVARD'S SCHOOL OF P U B L I C  H E A L T H  
FOR A TWO YEAR STUDY OF I N C I N E R A T I O N  A T  SEA. A STUDY OF T H E  I M P A C T  ON T H E  SEA AND O F F  SHORE ATMOSPHERE OF REFUSE 
D I S P O S E D  ANC BURNED BY V E S S E L S  EQUIPPED WITH HIGH-TEMPERATURE INCINERATORS.  

- 

09 05 ANIMAL FEEDING 

Q9=953!2115 C A T T L E  F E E D  

PATENT DUTCH 63,778 ( J U L Y  15, 1940). GAPBAGE I S  GRANULATED P R E F E R A B L Y  B Y  M I L L I N G  AND THEN H E A T E D  AT 5 0  DEGREES C. 
B I J M A ,  J. 

W H I L E  M I X I N G ,  T I L L  A S T I C K Y  MASS I S  O B T A I N E D  WHICH I S  KNEADED, FORMED, I F  D E S I R E D ,  AND F I N A L L Y  BAKED. THE BAKED 
PRODUCT O B T A I N E D  MAY B E  EMPLOYED D I R E C T L Y  AS C A T T L E  F E E T  OR PRESERVED B Y  D R Y I N G  I N  F I N E L Y  D I V I D E D  FORM. T H E  GARBAGE 
MAY B E  M I X E D  N I T H  OTHEP FOODSTUFFS, SUCH AS HAY, STRAW, CHAFF, BRANS. I N  AN EXAMPLE, GARBAGE, COMPOSED OF POTATO S K I N S  
50, VEGETABLE REFUSE 2 5 ,  BREAD 10, G R A I N  WASTE, HAY,  OR STRAW 1 5  PERCENT, I S  M I L L E D  AND THEN H E A T E D  I N  A STEAM-JACKETED 
VESSEL AT 5 0  DEGREES C., W H I L E  M I X I N G  DURING 1 HOUR O R  MORE T I L L  A S T I C K Y  MASS I S  FORMED. T H I S  MASS I S  KNEADED D U R I N G  
1 /4  HOUR U N T I L  A D@UGH I S  OBTAINED,  WHICH I S  MOLDED AND T H E N  BAKED D U R I N G  1 1/2 TO 2 HOURS A T  100-200 DEGREES C. THE 
PRODUCT MAY BE EMPLCYED D I R E C T L Y  OR DRTED A T  80 DEGREES C. ( C A I  

09=QLzT=Q.l= FORTY STATES P R O H I B I T  UNCOOKED GARBAGE D I E T  FOR HOGS ( LAW ANIMAL-FOOD) 1 
T H E  AMERICAN C I T Y  6 8 ( 9 ) ,  P. 1 5  ( 1 9 5 3 ) .  FORTY S T A T E S  HAVE PASSED L E G I S L A T I O N  THAT P R O H I B I T S  T H E  F E E D I N G  OF UNCOOKED 

UNCOOKED GAsBAGE. 
GARBAGE T O  HOGS. T H E  L E G I S L A T I O N  WAS NECESSARY TO STQP THE SPREAD OF V E S I C U L A R  EXANTHEMA, WHICH WAS A T T R I B U T E D  TO 

Q-QZzQ11.94 COOKING P I G  PREPARES GARBAGE FOR HOG F E E D I N G  
THE A M E R I C A N  C I T Y  6 9 ( 9 )  , P. 97 ( 1 9 5 3 1 .  T H E  A R T I C L E  DESCRIBES TWO METHODS OF H E A T  T R E A T I N G  GARBAGE P R I O R  TO F E E D  TO 
HOGS, TO PREVENT THE SPREAD OF V E S I C U L A R  EXANTHEMA, T R I C H I N A  P A R A S I T E .  

4 9 - 0 5 - 0 1 1 4 1  A h U I S A N C E - F R E E  GARBAGE COOKER ( ANIMAL-FOOD ) 
T H E  AMERICAN C I T Y  68(101,  P. 1 1 8  ( 1 9 5 3 ) .  MANY STATES AND M U N I C I P A L I T I E S  H A V E  L E G I S L A T I O N  R E Q U I R I N G  GARBAGE 3 E  
COOKED 30 MINUTES CR LONGER AT 2 1 2  DEGREES F .  P R I O R  TO F E E D I N G  TO HOGS. ONE COMPANY H A S  D E S I G N E D  TWO SYSTEMS FOR 
Y E E T I N G  T H I S  DEMAND. ONE U N I T  PROCESSES 4 TONS PER HOUR AND T H E  OTHER 1 TON PER HOUR COOKING C A P A C I T Y .  ONE C I T Y  
CHARGES $ 4 0  PER TON. 

Q 9 - 0 5 - 0 1 7 4 2  T H E  GARBAGE HOG F E E D I N G  BUSINESS I N  C A L I F O R N I A  ( A N I M A L ( F E E D 1  ) 
S U L L I V A N ,  W. + MAHARG, E. + HUGHES, E. He 

U N I V E R S I T Y  OF C A L I F O R N I A ,  BERKELEY, COLLEGE O F  AGRICULTURE,  C A L I F O R N I A  AGRICULTURE E X T E N S I O N  S E R V I C E ,  C I R C  166, ( A P R I L  
1 9 5 0  1 P O I N T S  COVERED I N  THE C I R C U L A R  ARE AS FOLLOWS - ( 1 )  L A Y I N G  OUT T H E  F E E D I N G  L O T  SO T H A T  A M I N I M U M  OF T I M E  
AND MOTION IS USED I N  PERFORMING THE NECESSARY CHORES, ( 2 )  THE ELEMENTS OF GOOD B R E E D I N G  MANAGEMENT - K E E P I N G  T H E  
B R E E D I N G  AND F E E D I N G  HERDS I N  BALANCE W I T H  T H E  AMOUNT O F  FEED A V A I L A B L E ,  ( 3 )  K E E P I N G  COSTS I N  L I N E  B Y  B A L A N C I N G  LABOR 
AND FEED W I T H  THE S I Z E  O F  THE HERD, ( 4 1  M A I N T A I N I N G  ACCURATE RECORDS T H A T  W I L L  P O I N T  OUT MANAGEMENT ERRORS AND SHOW 
WHERE THE MONEY I S  GOING. T H E  FOLLOWING ARE SOME OF THE F A C T S  G I V E N  I N  THE C I R C U L A R  - ONE TON OF GARBAGE W I L L  PRODUCE 

OF T H E  F E E D I N G  LOTS WERE LOCATED I N  THE V I C I N I T I E S  OF LOS ANGELES AND S A N  FRANCISCO.  I N  SOUTHERN C A L I F O R N I A ,  5 .5  
M I L L I O N  L B  CF PCRK h E P E  PROOUCED I N  T H E  P E R I O D  1 9 4 5 - 1 9 4 8 .  A 100-SOW U N I T  R E Q U I R E S  9.5 TONS GARBAGE PER DAY AND A 

APPROXIMATELY 5 0  LB OF POQK. THE NUMBER OF GARBAGE F E E D I N G  OPERATIONS INCREASED FROM 355  TO 417 D U R I N G  1947-1948. MOST 

M I N I M U M  OF 2 ACRES OF LAND.  ( U C )  

a9=CQ.=Ql52Q T H E  TREATMENT AND U T I L I Z A T I O N  OF DOMESTIC ORGANIC WASTE ( A N I M A L - F E E D  Q U A N T I T Y  ) 
GURNEY, H. 

M U N I C  ENGR S A N I T  RECORD 123, P. 3 3 0 - 3 3 3  (1940). D I S C U S S I O N  I N C L U D E S  - C O L L E C T I O N  O F  RAW M A T E R I A L ,  PURPOSE OF 
PPOCESSING PLANTS,  ECONOMIC P R I C E  O F  RAW K I T C H E N  WASTE, F E E D I N G  VALUE OF K I T C H E N  WASTE, D R Y I N G  PROCESS, CONCENTRATED 
K I T C H E N  WASTE, P U L V E R I Z I N G  AND METAL EXTRACTION,  AND COST OF PLANT. ( C A I  

09 06 BARGING 

C 9 - 0 6 - N Z l f i  S A N I T A T I O N  N A V Y  C A R R I E S  NEW YORK D A I L Y  REFUSE ACROSS WIDE BAY T O  L A N D F I L L  S I T E  ( S A N I T A R Y - L A N D F I L L  

REFUSE PEMOVAL JOURNAL l O ( 6 1 ,  P. 6 7  7, 39 ( J U N E  1 9 6 7 1 .  NEW-YORK C I T Y  M A I N T A I N S  A F L E E T  O F  FOUR TUGS AND FORTY 
BAPGES T H A T  OPERATE BETWEEN N I N E  M b R I N E  TRANSFER S T A T I O N S  TO A 3,000 ACRE L A N D F I L L  O P E R A T I O N  AT F R E S H  K I L L S  ON S T A T E N  

TRANSFEF-STAT1 ON W A N T  I T Y  COMPOS I T  I O N  1 

I S L A N D .  M I X E D  REFUSE OF COMMERCIAL AND M U N I C I P A L  C O L L E C T I O N S  I S  TRANSFERRED AT THESE S T A T I O N S  AT THE R A T E  OF 7 , 2 0 0  TONS 
PER DAY. T H E  I N D U S T R I A L  AND COMMERCIAL REFUSE I S  D E L I V E R E D  BY P R I V A T E  CONTRACTORS TO THESE TRANSFER S T A T I O N S .  T H E Y  P A Y  
$ l .O@/CU-YD FOR COMPACTED AND $0,80 /CU-YD FOR LOOSE M A T E R I A L .  THERE I S  A TABLE ON THE T O T A L  ANNUAL M I X T U R E  OF REFUSE 
R E C E I V E D  A T  THE M A R I N E  TRANSFER S T A T I O N S .  T H I S  M A R I N E  O P E R A T I O N  COSTS NEW-YORK C I T Y  ABOUT $8 M I L L I O N  PER YEAR TO 
OP ER AT E. 

49=Qb=QQ919 WALBROOK WHARF ( S A N I T A R Y - L A N D F I L L  TRANSPORT ( B A R G E )  
P U B L I C  C L E A N S I N G  5 3 ( 3 ) 7  P -  1 1 5  (MARCH 1 9 6 3 ) .  A D E T A I L E D  D E S C R I P T I O N  OF REFUSE D I S P O S A L  I N  T H E  C I T Y  OF LONDON, 
ENGLAND. F I R S T ,  B R I E F L Y  DISCUSSES T H E  VARIClUS REFUSE D I S P O S A L  A L T E R N A T I V E S  OPEN TO THE C I T Y .  AFTER W E I G H I N G  A L L  
EVIDENCE,  O F F I C I A L S  ADOPTED R I V E R  TRANSPORT AND CCNTROLLED T I P P I N G  AS T H E  MOST APPROPRIATE D I S P O S A L  METHOD FOR THE 
C I T Y .  THEN DESCRIBES-  ( 1 1  T H E  S I T E  C)F T H E  WALBROOK WHARF, WHERE THE REFUSE I S  TRANSFERRED FROM C O L L E C T I O N  TRUCKS TO 
BARGES, ( 2 )  THE F I N A L  D I S P O S A L  S I T E ,  A 209-ACRE TRACT O F  L A N D  AT STANFORD-LE- HOPE, ( 3 )  THE C A P A C I T Y  O F  THE WALBROOK 
WHARF DEPOT, I N C L U D I N G  BARGE ACCOMMODATIONS, AND ( 4 )  S E R V I C E S  AND F A C I L I T I E S  P R O V I D E D  AT T H E  DEPOT--THE T I P P I N G  
F A C I L I T Y  F A C I L I T I E S  FOR V E H I C L E S ,  T H E  S A L T  AND SAND STORE, T H E  GENERAL STORES, PERSONNEL F A C I L I T I E S ,  A D M I N I S T R A T I V E  
ACCOMMODATIONS AND D O M E S T I C  ACCOMMODATIONS. 
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Q9-06-Ql683 T H I S  MARINER NEVER L E A V E S  THE HARBOR ( BARGE TRANSFER 1 
REFUSE PEMOVAL JOUPNAL 2 ( 1 0 ) ,  P. 17 (OCTOBER 1 9 5 9 1 .  T H E  A R T I C L E  D E S C R I B E S  ONE OF S I X  TUG BOAT O P E R A T I O N S  OF THE 

L A N D F I L L  ON S T A T E N  I S L A N D .  

Q9=Qb=QlBJQ COMPACTING P EFUSE I N  BARGES SAVES COSTS ( COMPACTION S A N I T A R Y - L A N D F I L L  TRANSPORTATION(  BARGE) 
E N G I N E E R I N G  1 9 6 ( 5 0 7 6 ) ~  P. 1 3 8 - 1 3 9  (AUGUST 2, 1 9 6 3 ) .  D E V I C E S  TO COMPACT R U B B I S H  I N  REFUSE V E H I C L E S  T C  I N C R E A S E  T H E  
V E H I C L E ' S  C A P A C I T Y  ARE NOW COMMON. T H I S  A R T I C L E  D E S C R I B E S  2 S P E C I A L  M A C H I N E S  FOR BARGE LOADED REFUSE, WHICH RESULT I N  
TMPORTPNT TRANSPORT ECONOMIES. ( P H E A )  

N.Y. S A N I T A T I O N  DEPARTMENT. THE S I X  TUGS AND FORTY-TWO BARGES D E L I V E R  ABOUT 1~800,000 TONS O F  REFUSE TO RICHMOND'S 

Q9=!26=Q19QA BARGES I N  H O L L A N D  HAUL REFUSE T O  I N C I N E R A T O R S  [ TRANSFER 

REFUSE REMOVAL JOURNAL 8 ( 1 2 1 ,  P. 10 ( 1 9 6 5 ) .  I N  AMSTERDAM AND ROTTERDAM, HOLLAND REFUSE C O L L E C T I O N  V E H I C L E S  COLLECT 
REFUSE AND TRANSPORT I T  TO TRANSFER S T A T I O N S  WHERE I T  I S  LOADED ON BARGES AND D E L I V E R E D  T O  I N C I N E R A T O R S .  AMSTERDAM 
R E C E I V E S  ABOUT 800 TONS D A I L Y  W H I L E  ROTTERDAM R E C E I V E S  ABOUT 1 , 5 5 0  TONS D A I L Y .  ALTHOUGH I N C I N E R A T I G N S  I S  THE PRIMARY 
D I S P O S A L  METHOD I N  HOLLAND THERE ARE 1 5  COMPOSTING PLANTS I N  O P E R A T I O N  THROUGH OUT HOLLAND. 

JORGENSEN, P. J. 

-7 

09 07 HOME GARBAGE GRINDERS 

W3LZQQ125 YOU MUST H A V E  A GARBAGE D I S P O S A L  U N I T  ( GRINDER(GARBAGE1 C O L L E C T I O N  1 
BRETZKE, D e  J. 

THE A M E P I C A N  C I T Y  79(6)9 P. 177 ( J U N E  1 9 6 4 1 .  I N  1 9 5 9  THORNTON, COLORADO PASSED TWO O R D I N A N C E S  THAT REQUIRED A L L  
R E S I D E N T I A L  B U I L D I N G S  TO HAVE GARBAGE D I S P O S A L  U N I T S .  E F F E C T I V E  I N  1 9 6 3  A R E S I D E N C E  MUST E I T H E R  HAVE A S I N K - T Y P E  U N I T  
OR A GAS F I R E D  FCOD-WASTE I N C I N E R A T O R .  A L L  NEW CONSTRUCTION WAS TO HAVE S I N K  U N I T S .  NO PROBLEMS H A V E  RESULTED AT T H E  
SEWAGE TREATMENT PLANT,  I N  F A C T  THE C I T Y  F E E L S  THEY HAVE SAVED A CONSIDERABLE AMOUNT OF MONEY. TRASH I S  S T I L L  
C O L L E C T E D  I N  T H E  USUAL F A S H I O N .  

UaI=QQ199 GARBAGE D I S P O S A L  W I T H  GARBAGE G R I N D E R  ( SEWER G R I N D E R (  GARBAGE) I 
YAGCMEt K. 

SOC H E A T I N G ,  A I R - C O h D I T I O N I K G  AND S P N I T A R Y  ENGRS, J A P A N  TRANS. 3 9  P. 4 8 - 5 3  ( 1 9 6 5 ) .  REFUSE D I S P O S A L  I N  U N I T S  OF 
HOUSING DEVELOPMENT B U I L T  I N  J A P A N  AND Q U A N T I T Y  O F  GARBAGE COLLECTED AND I T S  C H A R A C T E R I S T I C S  ARE DISCUSSED.  S T A T E  OF 
D I S P O S A L  CF GRCUND GARBAGE I N T O  SEWER SYSTEM AND COMBINED TREATMENT W I T H  SEWAGE I N  JAPAN. ( E 1 1  

E!dIrQQ731 A STUDY OF THE USE OF HOME FOOD WASTE DISPOSERS ( G R I N D E R ( U S E 1  VOLUME-REDUCTION 1 
P U B L I C  WORKS 9 1 ( 1 1 ) ~  P. 8 2 - 8 5  (NOVEMBER 1 9 6 0 ) .  A NATION-WIDE SURVEY WAS MADE TO D E T E R M I N E  TO WHAT EXTENT 
M U N I C I P A L I T I E S  P E R M I T T E D  THE USE OF D I S P O S E R S  I N  C I T I E S  H A V I N G  A POPULATION O F  101000 OR MORE, PERCENT OF HOMES SERVED, 
R E D U C T I O N  I N  REFUSE VOLUME, CLOGGING OF SEWERS AND E F F E C T  ON SEWAGE TREATMENT. QUESTIONNAIRES WERE R E C E I V E D  FROM 
C I T I E S  AND S T A T E  H E A L T H  DEPARTMENTS. W H I L E  T H E  I N F O R M A T I O N  F U R N I S H E D  D I D  NOT P E R M I T  THE R E A C H I N G  OF ANY P O S I T I V E  
CONCLUSIONS, I T  D I D  I N D I C A T E ,  WHERE D I S P O S E R S  ARE W I D E L Y  USED, CLOGGING OF SEWERS AND P O S S I B L E  SEWAGE TREATMENT 
C O M P L I C A T I O N S  COULD BE EXPECTED. O P I N I O N S  P E R T A I N I N G  TO R E D U C T I O N  I N  REFUSE VOLUME AND C O L L E C T I O N  COSTS VARIED.  SOME 
C I T I E S  P R O H I B I T E D  THE USE OF DISPOSERS W H I L E  A FEW MADE T H E I R  USE COMPULSORY. I N  MOST C A S E S  T H E I R  USE WAS ON A 
VOLUNTARY BAS IS (PHEA 1 

Q9=!2Lr0'3849 S I X T H  YEAR W I T H  GARBAGE GRINDERS ( ANIMAL-FEED S A N I T A R Y - L A N D F I L L  G R I N D E R ( H 0 M E )  D I S P O S A L ( S E W E R 1  1 
ROTH, H e  S. 

T H E  AMERICAN C I T Y  7 5 ( 4 ) 9  P. 1 6 2  ( A P R I L  1 9 6 0 ) .  GRINDER OPERATION,  A S  A METHOD OF D I S P O S A L  OF GARBAGE, HAS BEEN A 
SUCCESS I N  THE V I L L A G E .  I N  1 9 5 3 ,  415 GRINDERS, C H I E F L Y  GENERAL E L E C T R I C  WERE I N S T A L L E D  FOR $ 5 2 , 2 9 3  AND WITH THE 
PURCHASE O F  GRINDERS FROM OWNERS AND PAYMENTS TO THEM FOR B Y P A S S I N G  GREASE TRAPS, T H E  T O T A L  I N S T A L L A T I O N  COST WAS ABOUT 
$ 6 1 , 4 5 9 .  I N  FOUR YEARS, W I T H  T H E  I N S T A L L A T I O N  O F  A D D I T I O N A L  G R I N D E R S  TO THE 50  NEW HOMES AND I N C L U C I N G  THE COST OF 

F I V E  YEARS AND W I T H  T H I S  NOW R U N N I N G  OUT WE F E E L  THAT MAINTENANCE COSTS MAY I N C R E A S E  UP TO 1963 OR 10 YEARS FROM 

HAVE THE E N T I R E  COST OF THE PROJECT AMORTIZED AND WILL BE ABLE T O  MEET EXPENSES W I T H  AN ANNUAL A P P R O P R I A T I O N  S L I G H T L Y  

HAVE NOT BEEN PDVERSELY AFFECTED BY D I S P O S A L  O P E R A T I @ N S  DUE P R I M A R I L Y  TO THE F A C T  THAT THE M A J O R I T Y  OF V I L L A G E  SEWERS 

OWNERS' GPINDERS,  THE T O T A L  COSTS OF THE PROJECT ARE ABOUT $ 7 3 9 9 4 5 .  T H E  O R I G I N A L  WARRANTY OF THE G R I N D E R S  C A R R I E D  FOR 

I N S T A L L A T I O N .  T H I S ,  I T  I S  B E L I E V E D ,  IS THE S E R V I C E A B L E  L I F E  OF T H E  AVERAGE GRINDER. B Y  1 9 6 3 1  THE V I L L A G E  EXPECTS T O  

I N  EXCESS OF T H E  PRESENT 3 9 , 0 0 0 .  OPERATING COST I S  $ 5 . 5 0  PER C A P I T A  OR ABOUT $ 2 2  PER F A M I L Y .  SEWER MAINTENANCE COSTS 

HAVE STEEP GRADES AND H I G H  SCOURING V E L O C I T I E S .  M U N I C I P A L  O F F I C I A L S  SHOULD CONSIDER E X I S T I N G  SEWER GRADES AND THE 
E F F E C T  O F  I N C R E P S E D  TREATMENT PLANT COADS FROM D I S P O S A L S  I F  THEY WISH TO USE T H I S  METHOD. 

Q9-C7-QQ92Q D I S P O S I N G  OF REFUSE AT THE SOURCE ( Q U A N T I T Y  I N - S I T U  GRINDER(HOME1 
P U B L I C  C L E A N S I N G  5 2 ( 5 ) T  P. 2 2 2  (MAY 1 9 6 2 ) .  D I S C U S S E S ,  I N  GENERAL, T H E  PERPETUAL I N C R E A S E  I N  T H E  AMOUNT OF REFUSE, 
THE CHANGING NATURE OF REFUSE, AND T H E I R  I M P A C T  UPON D I S P O S A L .  T A K E S  THE P O S I T I O N  T H A T  E F F O R T S  SHOULD F I R S T  BE MADE T O  
D I S P O S E  O F  REFUSE A T  THE SOURCE, AND I F  T H I S  PROVES TO BE I N A P P L I C A B L E  I N  C E R T A I N  INSTANCES,  THEN OTHER METHODS, SUCH 
AS C O L L E C T I O N  AND D I S P O S A L ,  SHOULD BE EMPLOYED. ADVOCATES THE USE OF GARBAGE G R I N D E R S  AND DOMESTIC I N C I N E R A T O R  U N I T S  
FOR THE R E D U C T I O N  OF R E F U S E  BULK AT THE SOURCE. G I V E S  ADVANTAGES AND D I S A D V A N T A G E S  OF HOME I N C I N E R A T I O N .  I P H S )  

0 9 - 0 7 - ' V 9 7 P  T H E  C O N T R I B U T I O N  FROM THE I N D I V I D U A L  HOME TO THE SEWER SYSTEM ( GRINCER(GARBAGE1 

J WATER P O L L U T I O N  CONTROL F E D  399 Pa 2039 (DECEMBER 1 9 6 7 ) .  I N  AN E V A L U A T I O N  OF T H E  L O A D  C O N T R I B U T E D  TO T H E  SEWER 
SYSTEM BY THREE HOMES U S I N G  DISPOSERS I N  W H I C H  THE HOMES WERE M A I N T A I N E D  A T  L E A S T  ONE MONTH W I T H  AND ANOTHER WITHOUT 
THE D I S P O S E R S  I N  USE, T H E  FOLLOWING RESULTS WERE O B T A I N E D -  (1) NO S I G N I F I C A N T  INCREASE I N  USE O F  WATER TCOK PLACE 
BECAUSE OF T H E  USE OF A D I S P O S E R .  ( 2 1  T H E  AVERAGE PER C A P I T A  LOAD I N C R E A S E  WAS 2 6  PERCENT FOR SUSPENDED S O L I D S ,  17 
PERCENT FOR BOD, AND 35 PERCENT FOR GREASE. DATA I S  PRESENTED TO I N D I C A T E  THE E F F E C T  OF GARBAGE D I S P O S A L  BY SEWER ON 

WATSON, K. S .  + FARRELL,  R. P. + ANDERSON, J. S. 

SEWAGE. ( U C )  

c9=Qkma6 K I T C H E N  GARBAGE GRINDERS MEAN A CLEANER C I T Y  ( GRINDER(GARBAGE1 I N C I  NERATOR(HOUSEH0LD)  1 

T H E  AMERICAN C I T Y  6 9 ( 5 ) ,  P. 1 5 0 - 1 5 1  ( 1 9 5 4 ) .  THROUGH THE E F F O R T S  OF DEARBORN F E D E R A T I O N  OF C I V I C  A S S O C I A T I O N S  A 
H O X I E t  H. A. 

P I L O T  P L A N  WAS PLANNED F O R  ABOUT 5 0 0  HOMES T O  I N S T A L L  HOUSEHOLD FOOD GRINDERS. THE C I T Y  OF JASPER,  I N D I A N A  WAS P I C K E D  
FOR T H E  T R I A L .  A S  A R E S U L T  AN ORDINANCE WAS PASSED T H A T  A L L  NEW HCMES AND RESTAURANTS I N S T A L L  GARBAGE GRINDERS. 

P L A N T  AND A FEW CLOGGED D R A I N  TRAPS. S I N C E  T H E  GRINDERS COULD NOT HANDLE A L L  REFUSE, I T  WAS SUGGESTED HOUSEHOLD 
ALTHOUGH T H E  HOME GARBAGE GRINDERS HAVE DECREASED THE VOLUME OF WASTE I T  HAS I N C R E A S E D  THE LOAD ON T H E  SEWAGE D I S P O S A L  

I N C I N E R A T O R S  B E  I N S T A L L E D .  AFTER A FEW RUNS I T  WAS D E C I D E D  TO PASS AN ORDINANCE FOR A L L  HOMES AND RESTUAURANTS TO BE 
P E Q U I R E D  T O  I N S T A L L  AN I N C I N E R A T O R  AND A GRINDER. 

Bdz=UlQ& GROSSE P O I N T  WOODS, MICH., PRESENTS T H E  FACTS ( G R I N D E R t H O M E )  ) 

SUPPORT FOR R E P L A C I N G  T H E  C I T Y  GARBAGE C O L L E C T I O N  SYSTEM B Y  C I T Y - W I D E  I N S T A L L A T I O N  OF GARBAGE GRINDERS.  ( P H S )  
THE A M E P I C A N  C I T Y  6 $ ( 3 ) ,  P. 130 (MARCH 1954) .  A M U N I C I P A L  S U f P L E M E N T  TO T H E  LOCAL NEWSPAPER IS P U B L I S H E D  TO O B T A I N  
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Q9-07-0l lQ& GARBAGE GISPOSER SALES ( GRINDER(HOME1 LAW ) 

T H E  AMERICAN C I T Y  6 9 ( 8 ) ,  P. 127 (AUGUST 1 9 5 4 ) .  PROGRAMS TO ENCOURAGE " U N I V E R S A L "  I N S T A L L A T  I O N  OF HOUSEHOLD 
BROWNELL, C. D - T  JR. 

GRINDERS ARE REPORTED I N  JASPER, I N D I A N A ,  HERRIN,  I L L I O N I S ,  MTe-DORA, F L 0 9 I D A T  SOUTH E U C L I D ,  O H I O ,  SHOREWOOD H I L L S ,  
W I S C O N S I N ,  DEARBORN, A L L E N  PARK, AND ROYAL OAK, M I C H I G A N ,  AURORA, COLORADO, ST PAUL, MINNESOTA,  SOUTH PASADENA, 
POMONA, ANC BEVERLY H I L L S ?  C A L I F O R N I A .  I T  I S  E S T I M A T E D  T H A T  THERE ARE MORE THAN 1 ,500 ,000  FOOD WASTE ClSPOSERS I N  
D A I L Y  USE. ( P H S )  

Q 9 - 0 7 - E m  HOUSEHOLD GARBAGE GRINDERS USE 1.14 GALLONS OF WATER PER PERSON D A I L Y  ( G R I N O E R ( H 0 M E )  
C O S E N S t  K. W. 

T H E  AMERICAN C I T Y  6 8 ( 9 ) ,  P. 103 ( 1 9 5 3 ) .  M U N I C I P A L I T I E S  AND E N G I N E E R S  ARE CONSTANTLY FACED H I T H  ADDED WATER DUE T O  
GARBAGE GRINDERS.  A T A B L E  SHOWS T H E  AMOUNTS O F  WATER USED B Y  D I F F E R E N T  T Y P E S  OF GRINDERS I N  A S E R I E S  OF TESTS.  

0 9 - 0 7 - Q 1 2 9  ONE F A M I L Y  I N  E I G H T  MAKES T H E  D I F F E R E N C E  ( G R I N D E R ( H 0 M E )  C O M P O S I T I O N  1 
T H E  AMERICAN C I T Y  6 8 ( 4 ) r  P .  120-121 ( 1 9 5 3 ) .  K I T C H E N  FOOD WASTE D I S P O S E R S  H A V E  NO MEASUREABLE EFFECT ON REFUSE 
C O L L E C T I O N  OR SEWAGE U N T I L  ONE F A M I L Y  I N  E I G H T  D I S P O S E S  O F  I T S  K I T C H E N  FOOD WASTES I N  A GARBAGE GRINDER.  AFTER AN 
E I G H T - C I T Y  SURVEY, I T  WAS N O T I C E D  THERE WAS A D E F I N I T E  CHANGE I N  T H E  CHARACTER AND VOLUME OF WASTE. 

m=QLQ,L1= A L L  HOMES I N  SHCREWOOD H I L L S  V I L L A G E  WILL G R I N D  T H E I R  GARBAGE ( G R I N D E R ( H 0 M E )  1 

T H E  AMERICAN C I T Y  6 8 ( 2 ) T  P .  129-130 ( 1 9 5 3 ) .  ON I N V E S T I G A T I N G  THE V A R I O U S  METHODS OF GARBAGE D I S P O S A L  T H E  V I L L A G E  
TOOLEY, L.  J. 

OF SHOREWOOD, WISCONSIN,  BECAUSE OF I T S  SMALL P O P U L A T I O N  ( 1 , 7 0 0 )  DECIDED I T  WAS CHEAPER FOP THE C I T Y  TO I N S T A L L  GARBAGE 
GRINDERS I N  A L L  HOMES RATHER THAN USE OTHER T Y P E S  OF D I S P O S A L .  

09-07-01Eft  COLUMBUS, O H I O  A I M S  AT GARBAGE FREE STATUS THROUGH G R I N D E R S  ( G R I N D E R ( G A R B A G E )  1 
REFUSE REMOVAL JOURNAL 1 ( 4 ) ?  P. 33 ( A P R I L  1 9 5 8 ) .  A REVIEW OF LOCAL C O N D I T I O N S  I N  COLUMBUS, O H I O ,  L E A D I N G  TO THE 
PASSAGE OF L E G I S L A T I O N  W H I C H  REQUIRES T H E  I N S T A L L A T I O N  OF GARBAGE D I S P O S E R S  I N  A L L  NEW DWELLINGS,  RESTAURANTS AND 
E A T I N G  P L A C E S  H A V I N G  K I T C H E N S .  

09 08 GARCHY SYSTEM 

Q M B r Q Q U  EVERYTHING GOES DOWN D R A I N  ( GAPCHEY-SYSTEM C O S T ( C A P 1 T A L )  1 
ENGRG NEWS-RECORD 1 7 5 ( 2 1 ) ~  P. 107-108 (NOVEMBER 18, 19651.  P U B L I C  HOUSING U N I T S  I N S T A L L E D  K I T C H E N  S l N K  GARBAGE 
D I S P O S A L ,  BASED ON GARCHEY BOWL C O L L E C T I N G  WASTE SYSTEM, TO WASH WASTES THROUGH V E R T I C A L  P I P E S  I N T O  UNDERGROUND 
C O L L E C T I O N  CHAMBER. W I T H  MATHEW HALL GARCHEY SYSTEM, H A N D L I N G  NORMAL GARBAGE I S  LESS VULNERABLE T H A N  GRINDER D I S P O S A L  
U N I T  4ND NEEDS NO E L E C T R I C I T Y .  C O L L E C T I O N  TANK TRUCK PUMPS OUT C O L L E C T I O N  TANK A T  REGULAR I N T E R V A L S ,  COMPACTS 
S E M I - S O C I O S  AND D R A I N S  WATER I N T O  SEWER. ( E I )  

Q9=Q.&QQ132 REFUSE STORAGE ANC REMOVAL I N  C I T Y  CENTRES ( GARCHEY COMPACTION ) 
P U B L I C  C L E A N S I N G  5 7 ( 2 ) ~  P. 85 (FEBRUARY 1 9 6 7 ) .  A D E S C R I P T I O N  I S  G I V E N  OF THE A P P L I C A T I O N  OF T H E  GARCHEY SYSTEM O F  
WASTE HANDLING.  APPARENTLY T H E  SYSTEM I S  S U I T A B L E  P R I N C I P A L L Y  FOR H I G H L Y  CONCENTRATED WASTE OUTPUT, I .E. T APARTMENT 
COMPLEXES? ETC. JUDGING FROM T H E  SKETCHY D E S C R I P T I O N  I T  C O N S I S T S  OF AN INTERCONNECTED SYSTEM O F  P I P I N G  THROUGH WHICH 
REFUSE FROM I N D I V I D U A L  B U I L D I N G S  I S  H Y D R A U L I C A L L Y  TRANSPORTED TO A CENTRAL R E C E I V I N G  CHAMBER. THE CONTENTS OF T H E  
CHAMBER ARE PUMPED I N T O  A TANKER TRUCK. HERE, T H E  WATER CONTENT I S  REDUCED B Y  P R E S S I N G  THE REFUSE k I T H I N  THE V E H I C L E  
AND D R A I N I N G  O F F  THE E X C E S S  WATER. WHEN THE TANKER I S  F I L L E D  W I T H  COMPRESSED REFUSE, T H E  L O A D  I S  T A K E N  TO THE T I P  AND 
I S  D I S P O S E D  OF. T H E  TANKER,  E Q U I P P E D  W I T H  PUMP, ETC.9 WEIGHS 17,900 L B  - WHICH DOES NOT L E A V E  MUCH FOR THE REFUSE. 
B U L K Y  A R T I C L E S  ( A N Y  A R T I C L E  ABOVE 1 0  I N .  I N  LENGTH AND 4 I N .  I N  D I A M E T E R )  MUST B E  HANDLED SEPARATELY. APPARENTLY T H I S  
WASTE H A N D L I N G  SYSTEM I S  I N T E N D E D  TO CCINSTITUTE THE "ANSWER" TO O N - S I T E  I N C I N E R A T I C N  AT APARTMENT HOUSES. ( U C )  

29-08-QQ799 GARCHEY SYSTEM GETS S T R E A M L I N I N G  ( TRANSPORTATION C O L L E C T I O N  1 

HOUSEHOLDERS DISCHARGE T H E I R  REFUSE C O N S I S T I N G  O F  A N Y T H I N G  FROM FOOD REMNANTS TO B O T T L E S  AND CANS--DOWN THE S l N K  I N T O  A 
S P E C I A L  R E C E I V E R  U N I T  CONNECTED UNDFRNEATH. BY MANUALLY O P E R A T I N G  A WASTE-TUBE ALL UNWANTED WASTE I S  WASHED THROUGH TO 

B E  T A K E N  D I R E C T L Y  T C  THE T I P  OR T O  A CENTRAL DESTRUCTION WOPKS BY C O L L E C T I O N  TANKER, OR I T  CAN BE D I R E C T E D  TO A CENTRAL 
P O I N T  OF OPERATION.  A R E F U S E  C O L L E C T I O N  TANKER H A S  RECENTLY BEEN DEVELOPED WHICH VACUUM SUCKS T H E  REFUSE FROM T H E  

HAND C O M I N G  I N T O  CONTACT W I T H  T H E  REFUSE.  ( P H S )  

P U B L I C  C L E A N S I N G  5 3 ( 1 ) ~  P. 9 ( J A N U A R Y  19631. B R I E F L Y  E X P L A I N S  THE GARCHEY SYSTEM OF REFUSE COLLECTION.  

A M A I N  C O L L E C T I O N  CHAMBER. EACH CHAMBER I S  NORMALLY D E S I G N E D  TO HOLD 7 D A Y S '  REFUSE. FROM HERE, T H E  REFUSE CAN E I T H E R  

C O L L E C T I O N  CHAMBER AND CCMPRESSES I T  I N T O  A S E M I S O L I D  STATE,  THE WHOLE O P E R A T I O N  B E I N G  ACCOMPLISHED WITHCUT ANY HUMAN 

10 New Process Applications 

10 01 WET OXIDATION 

lQzQl=DpQlI NEW WASTE D I S P O S A L  PROCESS ( WET-OXIDATION HEAT RECOVERY SCUDGE(SEWAGE1 I 

CHEM ENGRG 65(17), P. 117-120 (AUGUST 25,  1 9 5 8 ) .  METHOD OF COMBUSTION W I T H  A I R  AT H I G H  PRESSURE WHICH O X I D I Z E S  
Z lMMERMANNt  F. J. 

ORGANIC MATTER D I S S O L V E D  OR SUSPENDED I N  WATER, FOR D I S P O S A L  O F  I N D U S T R I A L  WASTES. WET O X I D A T I O N  PROCESS O U T L I N E D .  
PROCESS FEATURES POWER, C H E M I C A L  OR ENERGY RECOVERY FROM CHEAP F U E L  SOURCES W H I C H  I S  U S E D  TO GENERATE U N I T S '  O P E R A T I N G  
POWER AND STEAM. U h I T  CONSUMES AQUEOUS C H E Y I C A L t  PAPER M I L L  AND SEWAGE WASTE L I Q U O R S  AND DISCHARGES ODORLESS, LOW 
OXYGEN DEMAND EFFLUENT.  ( E 1 1  

lQ=Ql=Q€231 WET COMBUSTION OF SEWAGE SLUDGE SOLVES D1 SPOSAL PROBLEMS ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 I 

CHEM ENGRG 71(  111 9 P. 1 1 8 - 1 2 0  ( M A Y  25,  1964) .  THE WET-AIR CJXIDATION PROCESS AS USED AT T H E  SOUTHEAST WORKS I N  
CHICAGO,  ILL. TC BURN SEWAGE SLUDGE I S  DESCRIBED.  C A P I T A L  AND O P E R A T I N G  COSTS ARE PRESENTED. 

lQQInkCQ153 RECENT DEVELOPMENTS I N  CHICAGO S A N I T A R Y  D I S T R I C T  ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 I N C I N E R A T I O N  1 

GUCCIONE,  E. 

ANDERSON, N. E. 
THE A M E R I C A N  C I T Y  7 7 ( 1 0 ) ,  P. 98-100 (OCTOBER 1 9 6 2 ) .  D E S I G N  O F  SCUM I N C I N E R A T O R  FOR CALUMET,  C H I C A G O  SEWAGE 
TREATMENT PLANT,  NOVEL F E A T U R E  O F  U N I T  I S  THAT B U R N I N G  TAKES P L A C E  ON L I Q U I D  SURFACE, THEREBY S I M P L I F Y I N G  H A N D L I N G  AND 
CONTROL, O P E R A T I O N  C O N S I S T S  O F  F E E D I N G  L I Q U I D  SCUM FROM CONCENTRATION TANK I N T O  I N C I N E R A T O R  T A N K  BELOW L I d U I D  SURFACE, 
OVERFLOW P I P E  CCNNECTED TO BOTTOM OF I N C I N E R A T O R  TANK A U T O M A T I C A L L Y  REMOVES S E T T L I N G  M A T E R I A L  AND WATER AND M A I N T A I N S  
SURFACE L E V E L .  ( E l )  

c-J 
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L U l - Q Q X Q  WET O X I D A T I O N  OF SLUDGE ( W E T - O X I D A T I O N  SLUDGE(SEWAGE) C D S T ( C A P I T A L 1  C C S T ( O P E R A T I N G 1  PRCCESS-PARAMETERS 
D E S I G N  1 
ANGEFJEND, F. J .  

D I E  NAAS-LUFT-OXYDATION VON SCHLAMM, BRENNSTOFF-WAERME-KRAFT 1 8 (  51 9 P. 252-256 ( M A Y  1 9 6 6 ) .  A R T I C L E  D E S C R I B E S  
A M E R I C A N  PROCESS OF WET O X I D A T I O N ,  ACCORDING T O  ZIMMERMANN, I N  W H I C H  SLUDGES ARE CONVERTED I N T O  B I O L O G I C A L L Y  S T A B L E  
FORM (Z IMPRO-PROCESS) .  AS EXAMPLE, LARGEST I N S T A L L A T I O N  SO FAR B U I L T ,  THAT I N  C I T Y  OF CHICAGO, CAN HANDLE 
A P P R O X I M A T E L Y  200 TPD OF SEWAGE SLUDGE (DRY W E I G H T )  I N  FOUR U N I T S .  ( I N  GERMAN) ( E 1 1  

LpdlzQQa32 W E T - O X I D A T I O N  - A F R E S H  I D E A  I N  SEWAGE TREATMENT ( C O S T ( C A P 1 T A L I  D E S I G N  1 
THE A M E R I C A N  C I T Y  7 5 ( 5 ) ,  P. 99-101 (MAY 1 9 6 0 ) .  A D E S C R I P T I O N  OF THE ZIMMERMAN PROCESS ( Z I M P R O ) .  I N S T A L L A T I O N S  AT 
C H I C A G O  AND WHEELING, WEST V I R G I N I A ,  ARE DESCRIBED.  FOR U N I T S  OF FOUR OR F I V E  TONS PER DAY OF DRY S O L I D S  OR LARGER, 
T H E  O R I G I N A L  EQUIPMENT COST WILL B E  I N  THE RANGE OF 30,000 TO 60,000 DOLLARS PER TON OF D A I L Y  CAPACITY.  

lP=Ql=p1924 F I R S T  ZIMMEPMAN PROCESS PLANT N E A R I N G  COMPLETION ( WET-OXIDATION SLUDGE(SEWAGE) 1 
P U B L I C  WORKS 9 2 ( 1 ) ,  P. 1 0 5  ( 1 9 6 1 ) .  THE A R T I C L E  G I V E S  A R E V I E W  OF T H E  ZIMMERMAN PROCESS W H I C H  I S  A CHEMICAL 
O X I D A T I O N  PROCESS, UNDER PRESSURE, OF C O M B U S T I B L E  M A T E R I A L S  I N  A WATER SOLUTION.  I T  D E S C R I B E S  THE FEATURES AND AN 
A N A L Y S I S  O F  SOME P I L O T  P L A N T  RUNS. THE METROPOLITAN S A N I T A R Y  D I S T R I C T  OF C H I C A G O  I S  B U I L D I N G  T H E  P L A N T  B E I N G  
DESCR I BED. 

1 Q 1 p l z Q l ~ ~ ~  ZIMMERMAN PROCESS I N S T A L L A T I O N  ( WET-OXIDATION SLUDGEfSEWAGE)  1 

PROCESS EQUIPMENT D I V I S I O N ,  I S  T H E  P R I N C I P A L  COMPONENT O F  T H E  NEW ZIMMERMANN WET O X I D A T I O N  PROCESS RECENTLY I N S T A L L E D  
P U B L I C  WDRKS 9 3 ( 2 ) ,  P. 1 4 0  ( 1 9 6 2 ) .  A 45-FOOT A. De S M I T H  REACTOR WEIGHING 1 3  TONS, F A B R I C A T E D  BY T H E  COMPANY'S 

A T  SOUTH MILWAUKEE, WISCONSIN.  THE SOUTH MILWAUKEE I N S T A L L 4 T I O N  I S  D E S I G N E D  T O  PROCESS A C A P A C I T Y  O F  ONE TON ( D R Y  
W E I G H T )  O F  SEWAGE SLUDGE PER DAY, T H E  P O P U L A T I O N  E Q U I V A L E N T  OF 207000 PERSONS. OPERATING TEMPERATURE C F  T H E  SYSTEM I S  
ABOUT 435 DEGREES F. W I T H  AN O P E R A T I N G  PRESSURE I N  THE ORDER O F  500 P S I G .  

U-Ol-UQ54 WET SLUDGE BURNER NOW MADE FOR SMALL C I T I E S  ( WET-OXIDATION SLUDGE(SEWAGE) 1 
ENGRG NEWS-RECCPD 167(  22 1 9 P. 40-41 (1961 1 T H E  A R T I C L E  I S  A N  I N T R O D U C T I O N  TO A NEW S E R I E S  OF ZIMMERMAN PROCESS 
PLANTS T H A T  MAY B E  D E S I G N E D  TO MEET THE NEED FOR THE SMALLER C I T I E S  AND THE C A P A C I T Y  FOR M E E T I N G  T H E  NEED FOR D I F F E R E N T  
TYPES OF WASTES. THERE I S  A D E S C R I P T I O N  O F  THE EQUIPMENT AND O P E R A T I N G  C O N D I T I O N S  FOR SOME OF THE D I F F E R E N T  S I Z E S  W I T H  
D I F F E R E N T  WASTES. SCME DATA I S  G I V E N  ON BY-PRODUCTS BY T Y P E  AND T H E  COST R E L A T E D  TO SOUTH MILWAUKEE,  WIS.  PLANT. 

u-Ol-Ql216 SLUDGE D I S P O S A L  BY WET A I Q  O X I D A T I O N  A T  F I V E  MGD P L A N T  ( WET-OXIDATICN 1 

J WATER P O L L U T I O N  CONTROL F E D  3 7 ( 8 ) 9  P. 1134-1141 ( 1 9 6 5 ) .  FRCM THE A N A L Y S I S  OF T H E  P R E L I M I N A R Y  D E S I G N  AND 
H A F O I N G ,  J. C. + G S I F F I N ,  G. E. 

E S T I M A T E S  FOR ALTERNATE PROJECTS FOR H A N D L I N G  SLUDGE AND THE R E S U L T S  OF O P E R A T I O N  FOR OVER ONE YEAR, WESTCHESTER 
COUNTY, I N  MODERNIZING I T S  5-MGD ( 1 8 . 9 - M I L  L I T E R S I D A Y )  B L I N D  BROOK TREATMENT PLANT,  HAS CONCLUDED THAT THE WET A I R  
O X I D A T I O N  PROCESS, AS ADAPTED FOR SMALL PLANTS,  COULD B E  AN ECONOMICAL AND A P P E A L I N G  S O L U T I O N  OF T H E  SLUDGE-HANDLING 
PROBLEM. THE I N S T A L L A T I O N  HAS R E A D I L Y  MET T H E  S P E C I F I C A T I O N  FOR C A P A C I T Y  AND E F F I C I E N C Y .  S A V I N G S  I N - C A P I T A L  

AND LABOR C O N S T I T U T E  NEARLY THREE-QUARTERS O F  T H E  U N I T  COST. I T  IS D I F F I C U L T  TO D E C I D E  HOW MUCH LABOR SHOULD B E  
EXPENDITURES ARE APPROXIMATELY 8 5 0 0 7 0 0 0 .  O P E R A T I N G  COSTS FOR F U L L  DESIGNED C A P A C I T Y  APPEAR T O  BE REASCNABLE. POWER 

CHARGED WHEN I T  I S  P R I M A R I L Y  FOR OBSERVATION, SAMPLE T A K I N G ,  AND RECORD KEEPING,  BUT I T  I S  B E L I E V E D  T H A T  THE LABOR 
ALLOWANCE HAS BEEN F A I R .  THESE COST F I G U R E S  AND DATA SHOULD B E  USED W I T H  C A U T I O N  S I N C E  T H E Y  APPLY TO A S I N G L E ,  
R E L A T I V E L Y  SMALL I N S T A L L A T I O N  AND N E C E S S A R I L Y  HAVE SOME I N D I V I D U A L  S I G N I F I C A N C E .  THEREFORE A D E S I G N  E N G I N E E R  WOULD DO 
WELL TO MAKE COMPARATIVE S T U D I E S  AND COST E S T I M A T E S  FOR EACH P A R T I C U L A R  PROBLEM. BASED ON S P E C I F I C  EXPERIENCE,  THE 
AUTHORS B E L I E V E  THAT T H E  WET A I R  O X I D A T I O N  PROCESS HAS M E R I T  AND I S  WELL WORTH C O N S I D E R I N G  I N  S E E K I N G  SOLUTIONS FOR T H E  
PROBLEMS OF SLUDGE TFEATMENT AND D I S P O S A L .  

ua=(1J.=ua= COMPOSTING AND WET O X I D A T I O N  
SIMPSON,  J. Re 

E F F L  AND WAT TPEATM J 2 ,  P. 393-397 ( 1 9 6 2 ) .  THE AUTHOR REVIEWS THE P R I N C I P L E S  OF 2 METHODS FOR D I S P O S A L  OF SLUDGE, 
NAMELY COMBINED COMPOSTING W I T H  M U N I C I P A L  REFUSE AND THE ZIMMERMANN WET O X I D A T I O N  PROCESS, O U T L I N I N G  T H E  D I F F E R E N T  
METHODS OF H E A P  AND Y E C H A N I C A L  CCMPOSTING AND D I S C U S S I N G  COSTS FOR 3 E X I S T I N G  ZIMMERMANN I N S T A L L A T I C N S  I N  THE U.S.A. 
B A S I C  FLOW DIAGRAMS FOP COMPOSTING AND ZIMMERMANN PROCESSES ARE I N C L U D E D .  (WPA)  

lQ=Ql=Um WET A I R  C X I D A T I O N  PROCEDURE AND I T S  U T I L I Z A T I O N  FOR I N D U S T R I A L  WASTE REMOVAL ( W E T - O X I D P T I C N  1 
SCHOEFFEL, E. W. + SEEGERT, N. 

WASSER L U F T  B E T R I E B  1 0 ( 8 ) ,  Pa 541-545 ( 1 9 6 6 ) .  WET A I R  O X I D A T I O N  OF WASTE LYES,  EFFLUENTS,  PNC SLUCGES W I T H  A H I G h  
WATER CONTENT ARE T E C H N I C A L L Y  P O S S I B L E  AT TEMPERATURES 100-372 DEGREES AND AT PRESSURES 1-300 ATMOSPHERES, AND 
ECONOMICALLY F E A S I B L E .  T H I S  I S  SHOWN B Y  R E S U L T S  O B T A I N E D  W I T H  M U N I C I P A L  AND 1,NDUSTRIAL SEWAGE-TREATMENT P L A N T S  I N  THE 
U.S.A. AND THE FEDERAL R E P U B L I C  OF GERMANY. ( C A I  

lQAl=p2Q21 W E T - O X I D A T I O N  OF SEWAGE SLUDGE 

J WATER P O L L U T I C N  CONT F E D  3 2 ,  P. 918-929 ( 1 9 6 0 ) .  A D E S C R I P T I O N  OF THE WET A I R  O X I D A T I O N  PROCESS AND OF A P L A N T  
ARE GIVEN.  C R I T E R I A  FOR S I Z E S  O F  D I F F E R E N T  COMPONENTS OF THE U N I T  ARE DISCUSSED.  A S C H E M A T I C  FLOW DIAGRAM FOR A 2 
TON/DAY PLANT I L L U S T F A T E S  T H E  PR@CESS. O P E R A T I N G  DATA ARE G I V E N  FOR A P I L O T  P L A N T  WHICH I N D I C A T E S  THE P C T E N T I A L  OF T H E  

HURWITZ,  E. + DUNCAS, W. A. 

METHOD. I N C I D E N T A L  DATA ARE INCLUDED FOR C H E M I C A L  C H A R A C T E R I S T I C S  O F  A REACTOR EFFLUENT,  A T Y P I C A L  SPECTROMETRIC 
A N A L Y S I S  O F  AN ASH, A MASS SPECTROMETER A N A L Y S I S  OF AN EXHAUST GAS, AND PERFORMANCE OF THE WET O X I D A T I C N  PROCESS AT 
H I G H  PRESSURES. ( C A I  

lO-@l-Q2Q28 PRESSURE O X 1  D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION 1 
EARLE,  J. S. + SCHOEFFEL, E. W. + ZIMMERMANN, F. J. 

BELG. P A T E N T  667,0387 (NOVEMBER 1 6 ,  1 9 6 5 ) ~  U.S. A P P L I E D  FOR NOVEMBER 1 3 ,  1 9 6 4 ,  27 PP., ASSIGNED TO S T E R L I N G  DRUG, 
I N C .  A PROCESS IS D E S C R I B E D  FOR THE CONVERSION OF SEWAGE SLUDGE TO STABLE ODOR-FREE M A T E R I A L  S U I T A B L E  FOR F I L L .  
THUS THE PRE-HEPTEC SLUDGE WAS CHARGED I N T O  A PRESSURE REACTOR, THE TEMPERATURE WAS R A I S E D  BY THE I h T R C D U C T I O N  O F  STEAM 
AT 100-225 DEGREES. COMPRESSED A I R  WAS INTRODUCED U N T I L  O X I D A T I O N  WAS COMPLETE, VENT GASES WERE USED TO PREHEAT THE 
NEXT CHARGE AND WERE V E N T E D  I N T O  A WATER SCP.UBBER. SLUDGE THUS TREATED I S  C L A I M E D  T O  G I V E  A MUCH FASTER S E T T L I N G  R A T E  
I N  A STANDARD POND OR W I T H  A ROTARY F I L T E R .  AUTOMATIC CONTROLS GAVE M I N I M U M  MAN POWER DEMANDS. EXAMPLES ARE G I V E N  I N  
WHICH T H E  REACTOR I S  M A I N T A I N E D  FOR 6-26-1/2 HOURS AT MAXIMUM TEMPERATURES OF 198-232 DEGREES, AND F I N A L  TEMPERATURES 
167-221 DEGREES. R E D U C T I O N  OF CHEMICAL OXYGEN DEMAND RANGED FROM 1 6  TO 82 PERCENT. ( C A I  

lQrPl=Q2Q29 WET A I R  O X I D A T I O N  ( k E T - O X I D A T I O N  ) 
T E L E T Z K E ,  G. He 

CHEM ENGRG PROGRESS 6 0 ( 1 ) ,  P. 33-38 ( 1 9 6 4 ) .  T H E  PROCESS I S  U N I Q U E L Y  S U I T E D  TO THE O X I D A T I O N  OF NASTE L IQUORS,  
S L U R R I E S ,  AN0 SLUDGES WHERE THE 0-DEMANDING ORGANIC MATTER I S  BUT A FEW PERCENT OF THE WATER STREAM. ( C A I  

iprpi-070~~ WET AIR COMBUSTION ( WET-OXIDATION 1 
ZIMMERMANN, F. J. 

I N 0  WATER WASTES 6 ,  P. 102-106 ( 1 9 6 1 ) .  THE THEORY OF WET A I R  COMBUSTION OF SLUDGE I S  REVIEWEC AND EQUIPMENT I S  
DESCRIBED.  DATA FRCM P I L O T  PLANT RUNS ON SEWAGE SLUDGE ARE PRESENTED. I N  ONE PLANT, SLUDGE C O N T A I N E D  T O T A L  S O L I D S  
3 . l C - 3 . 5 7 ,  V O L A T I L E  S O L I D S  1.91-2.49 PERCENT, AND C H E M I C A L  OXYGEN DEMAND ( C.0.D. 1 40.2-53.9 G / 1 .  THE AVERAGE 
R E D U C T I O N  I N  V O L A T I L E  S O L I D S  AT 1500 AND 1800 L B / S Q - I N  GAGE, R E S P E C T I V E L Y ,  WAS 88.6 AND 92.4 AND I N  C.0.D. WAS 79.3 Ab!D 
85.1 PERCENT. A T Y P I C A L  MASS SPECTROMETER A N A L Y S I S  OF EXHAUST GAS SHOWED HYDROCARBONS L E S S  THAN 0.02, H 0 . 4 ,  N 8 2 - 8 1  0 
2.0, AR 0.9, AND CARBON D I O X I D E  13.9 PERCENT BY VOLUME. ( C A I  
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IQ=QLUQS1 S C O P I N G  STUDY OF T H E  WET A I R  O X I D A T I O N  OF TRASH ( WET-OXIDATION 1 

ORNL-MIT-75,  (MARCH 6 ,  1 9 6 9 ) .  A SCOPING STUDY WAS MADE OF WET A I R  O X I D A T I O N  OF M U N I C I P A L  TRASH. BECAUSE PAPER 15- 

S L U R R I E S  COULD BE NEARLY COMPLETELY O X I D I Z E D  A T  TEMPERATURES ABOVE 220 DEGREES C AND I N  T H E  PRESENCE O F  AS L I T T L E  AS 50 

FOPMED. I T  I S  SPECULATED T H A T  THESE ORGANICS R E S U L T  FROM THE H Y D R C L Y S I S  OF CELLULOSE.  FURTHER STUDY TO O P T I M I Z E  T H E  
VALUE OF BY PRODUCT CRGAN I C s  I S  DEEMED NECESSARY. ( A U T H )  

lQ=Ql=Q2Q32 V A N I L L I N  FROM S U L F I T E  WASTE L I Q U O R  ( W E T - O X I D A T I O N  

HAMMONDt 0 .  He + D E S A I ,  V. J. 

T H E  MAJOR C O N S T I T U E N T  I N  SUCH TRASH, A L L  RUNS WERE MADE W I T H  PAPER ALONE. I T  WAS DISCOVERED T H A T  AQUEOUS PAPER 

PERCENT EXCESS OXYGEN. WHEN THE R E A C T I O N  WAS C A R Q I E D  OUT I N  THE ABSENCE OF OXYGEN, MANY U N I D E N T I F I E D  ORGANICS WERE 

SCHCEFFEL, E. W e  

U.S. P 4 T E N T  2 ~ 5 9 8 , 3 1 1 ,  MAY 2 7 ,  1 9 5 2 .  S U L F I T E  WASTE L I Q U O R  ( FROM A P U L P I N G  PROCESS 1 C O N T A I N I N G  3.5 PERCENT L I G N I N  
AND 10 PERCENT NAOH I S  T R E A T E D  W I T H  0 ( COMPRESSED A I R  1 AT ABOUT 200 DEGREES AND ABOUT 1 5 0 0  L B / S Q - I N  TO CONVERT ABOUT 
2 1  PERCENT OF THE L I G N I N  T O  V A N I L L I N ,  O F  W H I C H  ABOUT BO PERCENT I S  RECOVERED. ( C A I  

lO-Ol-Q2Q13 WHAT MAY BECOME OF WET COMBUSTION ( W E T - O X I D A T I O N  
BRUNES, Be + JARNBERG, T. + JONSSONT S .  E. 

SVENSK P A P E R S T I D N  587 P. 332-345 ( 1 9 5 5 ) .  THE AUTHORS D I S C U S S  P R I N C I P L E S  O F  WET C O M B U S T I O N t  D I F F E R E N T  WAYS TO 
I N S T A L L  PLANTS FOR SPENT L I Q U O R S  FROM P U L P I N G  PROCESSES, AND THE S P E C I A L  EQUIPMENT WHICH I S  REQUIRED.  WET COMBUSTION 
I S  COMPARED W I T H  C O N V E N T I O N A L  EVAPORATION, AND BURNING FOR S U L F I T E  AND SULFATE M I L L S .  P O S S I B I L I T I E S  OF RECOVERING 

TO BE ABOUT T H E  SAME AS FOR EVAPORATION AND BURNING,  D E P E N D I N G  ON ALREADY E X I S T I N G  B U R N I N G  F A C I L I T I E S .  WET COMBUSTION 
SEEMS TO HAVE C O N S I D E R A B L E  ADVANTAGES AS REGARDS HEAT ECONOMY, W H I L E  I T S  OWN CONSUMPTION OF GENERATED POWER I S  A 
WEAKNESS. ( C A I  

C H E Y I C A L S  AND SOME O P E R A T I O N A L  C H A R A C T E R I S T I C S  ARE EXAMINED.  T H E  COST O F  CONSTRUCTION FOR WET COMBUSTION I S  CONSIDERED 

10-01-07035 ZIMMERMPNN PROCESS FOR T H E  P U L P I N G  I N D U S T R Y  ( W E T - O X I D A T I O N  1 

NORSK S K O G I N D  101 P .  172-180 ( 1 9 5 6 ) .  AFTER A D E S C R I P T I O N  OF THE P R I N C I P L E  O F  WET COMBUSTION ANC A REVIEW O F  I T S  
B L I K S T A D t  F. 

DEVELOPMENT B Y  ZIMMEPMANN AND CEDEQQUIST,  T H E  ECONOMY O F  WET O X I D A T I O N  W I T H  RESPECT TO HEAT,  POWER, AND I N V E S T M E N T  AND 
I T S  O P E R A T I O N A L  CHARACTER1 S T I C S  ARE CCMPARED W I T H  CONVENTIONAL E V A P O R A T I O N  AND BURNING OE T H E  SPENT L I Q U O R .  F I N A L L Y  THE 
P O S S I B I L I T I E S  FOR RECOVERY O F  CHEMICALS ARE DISCUSSED.  ( C A I  

lQlQl=Q.2= WET A I R  COMBUSTICN O F  SLUDGE AND I N D U S T R I A L  WASTE ( W E T - O X I D A T I O N  

HAKKO KOGAKU Z A S S H I  4 2 ( 2 ) ,  P. 62-69 ( 1 9 6 4 ) .  THE ADVANTAGES OF WET C O M B U S T I O h  METHOD OF T R E A T I N G  SLUDGE AND T H I C K  
ORGANIC I N D U S T P I A L  WASTES ARE DISCUSSED.  I N  SOME CASES THE HEAT THAT I S  GENERATED DURING THE TREATMENT CAN BE F E D  BACK 

Ish117 R. + I T O T  H. + HONDAt  A. 

T O  T H E  M A I N  PROCUCT ION PROCESSES T H E  METHOD I S  FREE FROM G E N E R A T I O N  OF SMOKE AKD ODOR. 

lQ=Ql=p2034 WET A I R  O X I D A T I O N  PROCESS ( WET-OXIDATION 1 

WATER WORKS WASTES ENGRG 2 ( 9 ) ,  P .  97-99 ( 1 0 6 5 ) .  SEWAGE SLUDGE FROM A G R I N D E R  T O T A L  S O L I D S  - 7.14 PERCENT AVERAGE 
MCKINLEY,  J. B. 

I S  H E A T E D  TO 100-140 DEGREES F t  M I X E D  WITH COMPRESSED AIR,  FURTHER HEATED TO 400 DEGREES F ( REACTOR I N L E T  I T  AND 
O X I D I Z E D  AT 50C DEGREES F. THE O X I D A T I O N  PRODUCTS ( N T  CARBON-DIOXIDE,  STEAM, L I Q U I D ,  AND ASH 1 ARE SEPARATED ANC T H E  
M I X T U R E  OF L I Q U I D  AND ASH I S  REMOVED AT 100-140 DEGREES F. ( C A I  

LQ=Ql=Q2=1 WET COMeUSTION ( WET-OXIDATION f 

SVENSK P A P P E R S T I D N  569 P. 154-164 ( 1 9 5 5 ) .  I N  ORDER TO O B T A I N  DATA FOR F A I R L Y  CHEAP PROCESSES W I T H  A M I N I M U M  OF 

RATES OF CCMPLETE CCMBUSTION.  O X I D A T I O N S  WERE PERFORMED W I T H  A I P  I N  A 3 - L I T E R  R O T A T I N G  PRESSURE V E S S E L  CF S T A I N L E S S  
STEEL.  W I T H  SPENT S U L F I T E  L I Q U O R  225 DEGREES WAS T H E  LOWEST P O S S I B L E  TEMPERATURE. FERMENTED NA- AND CA- BASE L I Q U O R S  
WERE USED. I N  AN EARLY STAGE O F  THE COMBUSTION A CARBONACEOUS P R E C I P I T A T E  WAS FORMED. ORGANIC MATTER I N  CARBONACEOUS 

CEDERQUIST,  K. Ne 

EQUIPMENT TROUBLES, T H E  I N V E S T I G A T I O N S  WERE CONCENTRATED ON THE LOWEST TEMPERATURE RANGES WHICH GAVE T E C H N I C A L L Y  USEFUL 

P R E C I P I T A T E  V A R I E D  h I T H  T H E  DEGREE OF COMBUSTION FROM ZERO TO 58-60 PERCENT OF THE AMOUNT I N  T H E  CHARGED LIQUOR.  
D I S T R I B U T I O N S  OF S O L I D S  AND THERMOCHEMICAL DATA ARE G I V E N  I N  T A B L E S  AND DIAGRAMS ( V A R I A B L E S  VS. OXYGEN CONSUMPTION 1 .  
THE O P T I M A L  VALUES CF AMOUYT OF CARBONACEOUS P R E C I P I T A T E  AND I T S  H E A T  OF COMBUSTION C O I N C I D E  AT 160 L I T E R S .  OXYGEN 
CDNSUMED/KG CHAPGED S O L I D S ,  B E I N G  65 AND 68 PERCENT O F  CHARGED Q U A N T I T I E S .  T H E  L O S S  OF HEAT OF COMBUSTION I N  D I S S O L V E D  
MATTEPS AFTER COMBUSTION OF A L L  CARBONACEOUS P R E C I P I T A T E  WAS 8-9 PERCENT OF T H E  CHARGED HEAT. W I T H  CA-BASE L I Q U O R S  
C A L C I U M - S U L F A T E  AND S U L F U R I C - A C I D  WERE FORMED. C A L C I U M - S U L F A T E  BECAME A P A R T  OF CARBONACEOUS P R E C I P I T A T E  WHICH HAD 27 
PERCENT ASH AT AN OXYGEN CONSUMPTION OF 200 L I T E R S .  T H E  ASH CONTENT O F  CARBONACEOUS P R E C I P I T A T E  COULD BE REDUCED 
C O N S I D E R A e L Y  EY P P R E O X I D A T I O N  A T  LOWER TEMPERATURE, MAXIMUM 162 AND 190 DEGREES FOR CRUDE AND FERMENTED S U L F I T E  
L I Q U O R ,  R E S P E C T I V E L Y .  CARBONACEOUS P R E C I P I T A T E  FROM CA-BASE L I Q U O R S  WAS E A S I L Y  F I L T E R E D  TO 40 CR C E N T R I F U G E D  TO 70 
PERCENT S O L I D S  CONTENT. P R E C I P I T A T E  CONTAINED A H I G H  ASH CONTENT ALSO FOR NA-BASE L IQUORS,  BECAUSE THEY WERE D I F F I C U L T  
TO F I L T E R  AND WASH. AT P A R T I A L  COMBUSTION OF AMMONIA BASE L I Q U O R S  A LARGE AMOUNT OF N WAS FOUND I N  THE-_P_RECIPITATE, 
WHEREAS ALMOST A L L  N k A S  FObND I N  THE S O L U T I O N  AFTER COMPLETE COMBUSTION. D I L U T I O N  OF SPENT S U L F I T E  L I Q U O R S  GAVE VERY 

P P E O X I D A T I O N S .  k I T H  PEAT,  SPONTANEOUS COMBUSTION WAS O B T A I N E D  AT 190-225 DEGREES WITH ALMOST T O T A L  CONSUMPTION OF 
OXYGEN. TEN M I N U T E S  WAS U S U A L L Y  S U F F I C I E N T  FOR COMPLETE COMBUSTION. ON P A R T I A L  COMBUSTION AT 195 DEGREES, 336 
L I T E R S I K G  S O L I D S  (97.5 PERCENT O F  CHARGED AMOUNT) WAS CONSUMED AFTER ONE MINUTE.  SEVERAL E X P E R I M E N T S  WERE ALSO MADE 
WITH CITY-SEWAGE SLUDGE, WHICH GPVE AN ALMOST COMPLETE OXYGEN CONSUMPTION D U R I N G  10 M I N U T E S  A T  225 DEGREES W I T H  P A R T I A L  
COMBUSTION TO 40 PERCENT. FURTHER COMBUSTION WOULD REQUIRE H I G H E R  TEMPERATURE AND LONGER T I M E .  P R E C I P I T A T E  FROM SEWAGE 
WAS E A S I L Y  F I L T E R E D  AND CEWATERED. T H E  CONTINUOUS PROCESS FOR WET COMBUSTION I S  D I S C U S S E D  AND DEMONSTRATED BY 
E X P E R I M E N T S  W I T H  S U L F I T E  L I Q U O R  H H I C H ,  ON THE WHOLE, V E R I F I E D  T H E  BATCH EXPERIMENTS.  THE LOSS OF H E A T  O F  COMBUSTION 
W I T H  D I S S O L V E D  MATTEPS WAS SOMEWPAT HIGHER, 13-14 PERCENT. DRY COMBUSTION GASES C O N T A I N E D  U S U A L L Y  LESS THAN 0.2 

REASONABLE TEMPERATURE AND PRESSURE C O N D I T I O N S ,  AND THE METHOD I S  SUGGESTED AS AN A L T E R N A T I V E  TO EVAPORATION AND 
BURNING. ( C A I  

SMALL CHANGES I N  THE M A T E R I A L  AND HEAT BALAYCES. OXYGEN WAS CONSUMED ALMOST COMPLETELY I N  A L L  E X P E R I M E N T S  EXCEPT FOR 

PERCENT OXYGEN. I T  I S  CONCLUDED T H A T  WET COMBUSTION O F  V A R I O U S  S O L U T I O N S  AND SUSPENSIONS CAN BE PERFORMED A T  

lC=Cl=QZQ3B RECOVERY OF THE H E A T  CONTENT OF T H E  ORGANIC SUBSTANCES I N  S U L F I T E  WASTE L I Q U O R S  ( WET-OXIDATION 

PATENT SWED 143,765 ( J A N U A R Y  1 9 ,  1954 IT ASSIGNED TO STORA KOPPARBERGS BERGSLAGS AKTIEBOLAG.  S U L F I T E  WASTE L Y E S  AT 
CEDERQUIST, K. N. 

ABOUT 200 DEGREES ARE C X I D I Z E D  WITH A I R  0 4  OXYGEN UNDER ABOUT 25 ATMOSPHERES, PREFERABLY I N  T H E  PRESENCE OF AN 
O X I D A T I O N  CATALYST SUCH AS CUT FE, V OR ONE OF T H E I R  D E R I V A T I V E S ,  AND ALSO, I F  DESIRED,  AN A L K A L I  OR A L K A L I N E  EARTH 
O X I D E  OR CARBONATE. THE H E A T  GENERATED I S  RECOVERED BY BLOWING OUT THE HOT GASES. TEMPERATURES UP TO 300 DEGREES AND 
PRESSURES UP TO 200 ATMOSPHERES MAY BE USED. ( C A I  

U=Q.L=QZQP WET COMBUSTION OF WATER-SOLUBLE M A T E R I A L S  I N  WASTE L I Q U O R S  ( W E T - O X I D A T I O N  

PATENT SWED. 1 7 2 , 2 2 3 ,  ( J U L Y  2 6 ,  1 9 6 0 )  T STORA KOPPARBERGS BERSLAGS AKTIEBOLAG.  THE AMOUNT OF UNBURNED WATER S O L U B L E  
9 R G A N I C  PRODUCTS I N  S U L F I T E  WASTE L IQUORS PND S I M I L A R  AQUEOUS WASTES CAN BE DECREASED B Y  CARRYING OUT THE COMBUSTION AT 
1 8 0  - 360 DEGREES C UNDER PRESSURE I N  TWO STEPS. THE L I Q U O R  I S  F I R S T  T R E A T E D  W I T H  OXYGEN OR AN OXYGEN C O N T A I N I N G  GAS 

CEDERQUIST,  K -  N. 

TO CONVERT THE S U L F I D E  AND T H E  S U L F I T E  TO THE SULFATE,  THEN C A T A L Y S T  ( O X I D E S ,  HYDROXIDES,  OR SALTS CF CCPPER, IRON,  
YANGANESE, COBALT,  VANADIUM,  OR CHROMIUM 1 I S  ADDED, AND T H E  COMBUSTION COMPLETED. ( C A )  
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10-01-UUQ S E L F - S U S T A I N I N G  F L A M E L E S S  O X I D A T I O N  OF COMBUSTIBLE L I Q U I D  WASTES ( W E T - O X I D A T I O N  1 
Z I  MMERMANN, F. J. 

PATENT U.S. 2,8249058 (FEBRUARY 16, 19581, A S S I G N E D  TO S T E R L I N G  DRUG, I N C .  COMBUSTIBLE M A T E R I A L S  ARE D I S P E R S E D  I N  
WATER I N T O  A CCMBUSTION ZONE ALONG W I T H  OTHER C O M B U S T I B L F  MATTER H A V I N G  A H E A T  VALUE GREATER T H A N  T H E  C O M B U S T I B L E  
M A T E R I A L S ,  AND A T  THE SAME T I  WE AN OXYGEN C O N T A I N I N G  GAS C O N T A I N I N G  S U F F I C I E N T  OXYGEN TO REACT S T O I C H I O M E T R I C A L L Y  W I T H  
T H E  C O M B U S T I B L E  M A T E R I A L S  PRESENT. THE COMBUSTION ZONE I S  THEN P R E S S U R I Z E D  TO L E A V E  SOME OF T H E  WATER I N  L I Q U I D  FORM. 
GASES AND WATER VAPCR ARE WITHDRAWN AT A R A T E  S U F F I C I E N T  TO BALANCE THE RATE OF I N T R O D U C T I O N  O F  THE C O M B U S T I B L E  

T H E  R E A C T I O N  PROCEEDS AT T H E  SAME R A T E  AS THE C0MBUSTIBL.E M A T E R I A L S  ARE INTRODUCED. T H E  R E A C T I O N  I S  ALSO REGULATED BY 
K E E P I N G  T H E  F U E L  VALUE OF THE CHARGE I N V E R S E L Y  PROPORTIONAL TO T H E  COMBUSTIBLE M A T E R I A L  T O  HATER R A T I O  I N  THE R E A C T I O N  

4 A T E R I A L S  AND OXYGEN C O N T A I N I N G  GAS. H E A T  I S  S U P P L I E D  EXTERNALLY TO E S T A B L I S H  A FLAMELESS A U T O X I D A T I O N  R E A C T I O N  U N T I L  

ZONE. T H E  HEAT VALUE OF THE R E A C T I O N  ZONE I S  K E P T  I N V E R S E L Y  PROPCRTIONAL T O  T H E  HEAT V A L U E  CONCENTRATION OF THE F E E D  
AND S U B S T b N T I A L L Y  PPOPORTIONAL T O  T H E  VOLUME OF THE FEED. P A P T  OF THE H E A T  ENERGY I N  T H E  GASES WITHDRAWN I S  CONVERTED 
TO M E C H A N I C A L  ENERGY, AND PART I S  RECYCLED T O  PREHEAT T H E  I N C O M I N G  D I S P E R S I O N .  T H I S  PROCESS H A S  THE FOLLOWING 
ADVANTAGES - NO CONCENTRATION O F  THE COMBUSTIBLE M A T E R I A L  I S  NECESSARY, NO F L Y  ASH OR WATER TREATMENT PROBLEMS OCCUR, 
AND T H E  CONVENTIONAL B O I L E R  AND ASSOCIATED ENERGY LOSSES ARE E L I M I N A T E D .  THUS, 10 G F I N E L Y  D I V I D E D  CHARCOAL, 1 L I T E R  
WATER AND THE S T O I C H I O M E T R I C  AMOUNT OF OXYGEN WERE: F E D  I N T O  AN AUTOCLAVE. AT 250 DEGREES C AND 80C LB/SQ- IN,  THE 
DEGREE O F  O X I D A T I O N  AFTER 30 M I N U T E S  WAS 56 PERCENT. A S E M I C H E M I C A L  P U L P  (8.90 L B )  C O N T A I N I N G  1.11 L B  S G L I D S  AND 7.79 
L B  WATER WAS PLACED I N  AN AUTOCLAVE W I T H  355 L B  A I R  AT 250 DEGREES AND BOO L B / S Q - I N .  NO O X I D A T I O N  TOOK PLACE I N  1 
M I N U T E ,  AND ONLY S L I G H T  O X I D A T I O N  I N  2Q MINUTES,  CONCENTRATING T H E  L I Q U I D  4 T I M E S  TO 4.44 L B  O F  S O L I D S / G A L  OF 
SOLUTION.  USE OF A I R  GAVE S I M I L A R  RESULTS. AFTER 20 M I N U T E S  THE OXYGEN DEMAND OF T H E  M A T E R I A L  HAD DECREASED BY 1/4 .  
THE PRODUCTS WERE N 2.73, CARBON D I O X I D E  1.04, OXYGEN 0.07, STEAM 6.16, ASH 0.45 AND WATER 2-00 L B / G A L  O F  FEED. THE 
PROCESS HAS ALSO BEEN A P P L I E D  TO MASONITE WOOD WASTE L I Q U O R ,  WHEY FROM CHEESE PLANTS, FUEL O I L  (0.556 L B / G A L  WATER) AND 
AQUEOUS COAL D I S P E R S I O N S  ( C A I  

lfl=Ql=Q2Q31 D E S T R U C T I V E  O X I D A T I O N  OF ORGANIC MATTER I N  WASTE WATER D I S P O S A L  ( WET-OXIDATION 1 

P A T E N T  U.S. 216659240 ( J A N U A R Y  5 ,  19541,  ASSIGNED T O  S T E R L I N G  DRUG, I N C .  I N  AN O I L - J A C K E T E D  TOWER REACTOR 
ZICPERMPNN, Fe J. 

CONNECTED TO A F L A S H  CHAMBER TO R E C F I V E  THE R E A C T I O N  PRODUCT FROM THE REACTOR, WASTE L IQUORS,  SUCH AS S U L F I T E  L I Q U O R S  
FROM PAPER M I L L S  AND OTHER AQUEOUS CARBONACEOUS D I S P E R S I O N S ,  ARE HEATED FAR BEYOND THE B O I L I N G  P O I N T  OF WATER UNDER 
H I G H  PRESSURE WHILE A I P  I S  I N J E C T E D  FOR O X I D I Z I N G  A L L  ORGANIC MATTER. CONCURRENTLY, L I M E  I S  ADDED TO CONVERT THE S I N  
THE S U L F I T E  L I Q U G R  T O  C A L C I U M  S U L F A T E .  THE L I Q U O R  PRIOR TO TREATMENT H A S  THE FOLLOWING A N A L Y S I S  - S O L I D S  0.720, C 
3.268, S 0.040, CA 0.080, AND ASH 0.190 LB/GAL.  T H E  L I Q U O R  HAD AN OXYGEN DEMAND ( I O D A T E  VALUE O F  0.865, PH OF 9.4 
AND A S P E C I F I C  G R A V I T Y  O F  1.042. AT A PRESSURE OF 1500 L B / S Q - I N i  A I R  AT 86 DEGREES F I S  CONTINUOUSLY S U P P L I E D  TO T H E  
S U L F I T E  WASTE L I Q U O F  WHICH IS  HEATED FROM T H E  O I L  J A C K E T  TO 5 1 6  DEGREES F. THE RATE OF A I R  SUPPLY I S  400 L B / H R  WHICH 
I S  S A I D  TO BE E Q U I V A L E N T  TO 92.6 L B  OXYGEN/HR. WASTE L I Q U O R  OF 65 DEGREES F I S  PUMPED I N T O  T H E  REACTOR UNDER 1500 
L B / S Q - I N  AT T h E  R A T E  OF 78 GAL/HR. THE C A L C I U M  S U L F A T E  P R E C I P I T A T E  FORMED I S  P E R I O D I C A L L Y  REMOVED, AND T b E  L I Q U O R  
L E A V I N G  THE REACTOR I S  PASSED I N T O  T H E  F L A S H  CHAMBER WHERE T H E  GASES N T  CARBON D I O X I D E ,  AND E X C E S S  A I R  ARE RELEASED. 
T H E  E F F L U E N T  AFTER TREATMENT HAS AN OXYGEN DEMAND WHICH I S  LESS T H A N  2 PERCENT OF T H E  OXYGEN DEMAND O F  THE UNTREATED 
S U L F I T E  L IQUOR.  T H E  PROCESS REQUIRES NO C A T A L Y S T S  AND NEED NOT B E  OPERATED W I T H  PURE OXYGEN. I T S  NOVEL FEATURE 
R E S I D E S  I N  THE F A C T  T H A T  NO ORDINARY LOW PRESSURE AND LOW TEMPERATURE O X I D A T I O N  I S  EMPLOYED. ON T H E  OTHER HAND9 THERE 
I S  NO EVAPORATION OR COMBUSTION PROCESS INVOLVED.  N@ HARMFUL C H E M I C A L S  ARE INTRODUCED I N T O  T H E  WASTE-WATER E F F L U E N T  AS 
THE R E A C T I C N  PRODUCTS ARE E I T H E R  INNOCUOUS GASES OR S O L I D S ,  BOTH R E A D I L Y  REMOVABLE FROM THE SYSTEM. ( C A )  

1Q=Ql==Q3.2 THE ZIMMEFMANN PROCESS AND I T S  A P P L I C A T I O N  I N  THE P U L P  AND PAPER INDUSTRY ( W E T - O X I D A T I O N  1 

T A P P I  43, P. 710-715 ( 1 9 6 0 ) .  WET A I R  O X I D A T I O N  OF SPENT L IQUORS FROM P U L P I N G  M I L L S  HAS B E E N  DONE I N  
S T A I N L E S S - S T E E L  REACTORS AT TEMPERATURES I N  T H E  RANGE OF 200-300 DEGREES AND A T  6 0 0 - 3 0 0 0  L B / S Q - I N .  T H E  O X I D A T I O N  O F  
C O M B U S T I B L E S  H A S  BEEN AS H I G H  AS 95 PERCENT COMPLETE. AT THE SAME T I M E T  THE ENERGY FROM THE O X I D A T I O N  HAS BEEN 
CONVERTED TO M O T I V A T I N G  POWER, AND CHEMICALS HAVE BEEN RECOVERED FOR R E C Y C L I N G  T O  THE P U L P I N G  PROCESS. ( C A I  

ZIt'MERMAhN, F. J .  + CIDDAMS, De G. 

lQ=Ql=Q2&2 WET COMBUSTION OF C E L L U L O S I C  WASTE L I Q U O R S  ( W E T - O X I D A T I O N  C A T A L Y S T  1 

SVENSK P A P P E R S T I D N  61, P .  38-41 ( 1 9 5 8 ) .  A C E R T A I N  DEGREE OF COMBUSTION WAS REACHED AT A LOWER TEMPERATURE W I T H  ( 
CEDEPQUIST,  K. Ne 

A C I D  SPENT S U L F I T E  L I Q U O R  COMPARED TO BLACK L I Q U O R  UP TO ABOUT 260 DEGREES. A T  290 DEGREES BLACK L I Q U O R  WAS O X I D I Z E D  
ALMOST COMPLETELY W H I L E  S U L F I T E  L I Q U O R  L E F T  ABOUT 1 0  PERCENT I I N  TERMS OF C A L O R I E S  1 ON T H E  O R I G I N A L  M A T E R I A L  UNBURNT, 
MOSTLY AS A C E T I C  ACID.  T H E  V A R I A T I O N  O F  THE R A T E  OF COMBUSTION W I T H  PH AND THE SLOW O X I D A T I O N  OF A C E T I C  A C I D  I N  A C I D  
S O L U T I O N  WERE DEMONSTRATED I N  SEPASATE EXPESIMENTS.  T H E  U S E  OF A CATALYST,  CU-MN-CHROM I T E  INCREASED THE RATE 
CONSIDERABLY AND GAVE COMPLETE COMBUSTION ALSO A T  LOW PH. A T  THE C O N D I T I O N S  OF WET COMBUSTION T H E  CONCENTRATION O F  LOW 
MOLECULAR WEIGHT A C I C S  I N  T H E  L I Q U I D  AND STEAM PHASES ARE OF THE SAME MAGNITUDE.  THE A C I D S  L E A V I N G  W I T H  EVAPORATED 
WATER COULD BE O X I D I Z E D  TO CARBON-DIOXIDE AND WATER BY P A S S I N G  T H E  M I X T U R E  TOGETHER W I T H  AN ADEQUATE AMOUNT OF OXYGEN 
OVER T H E  CU-MN-ChROMITE C A T A L Y S T  AT ABOUT 300 DEGREES. ( C A I  

lQIpl=uQ* WET A I R  @ X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION ) 

THE AMERICAN C I T Y  81(4), P. 97-997170 ( A P R I L  19661. I N  WET A I R  O X I D A T I O N  PROCESS, COMPRESSED A I R  O X I D I Z E S  

AB@UT 400 F AND AT R E L A T I V E L Y  H I G H  PRESSURES, END PRODUCT C O N S I S T S  OF SMALL VOLUME OF S T E R I L E ,  I N E R T ,  S O L I D  R E S I D U E  A N 0  
SUPERNATANT L IQUOR,  FLOW D I A G R A M  OF SOUTH MILWAUKEE U N I T  AND TABULATED PERFORMANCE DATA. ( E 1 1  

NIChOLSCN,  R e  W. + PED09 D. J. + M A R T I N E K t  J. 

C O M B U S T I B L E  MATTER I N  WATER S O L U T I O N  OR SUSPENSION, T H I S  O X I D A T I O N  OF SLUDGE S O L I D S  TAKES P L A C E  AT TEMPERATURES OF 

JJ-al-070+4 HOW HAMMERMILL SOLVED I T S  E F F L U E N T  PROBLEM ( WET-OXIDATION 1 
PULP AND PAPEP 3 0 ( 5 ) ~  P. 98-99 (MAY 1 9 5 6 ) .  A D E S C P I P T I O N  O F  THE ZIMMERMANN NEUTRACEL PROCESS I S PRESENTED. 

10-01-07!&z O X I D A T I O N  OF SPENT S E M I C H E M I C A L  P U L P I N G  L I Q U O R S  BY THE ZIMMERMANN PROCESS ( W E T - O X I D A T I O N  
PULP AND PAPER 3 2 ( 2 ) ,  P. 69-72 (FEBRUARY 1958). E X P E R I E N C E  W I T H  HAMMERMILL 'S  NEUTRACEL ( S E M I C H E M I C A L  P U L P I N G  
PLANT I N D I C A T E D  T H A T  - ( 1 )  O X I D A T I O N  HAS BEEN I' VERY SATISFACTORY " 1  ( 2 )  CORROSION I S  V I R T U A L L Y  NON-EXISTENT,  ( 3 1  9 2  
PERCENT OF THE C R I G I N A L  OXYGEN DEMAND I S  REMOVED, ( 4 )  90 PERCENT OF SODIUM-SULFATE CAN BE CONVERTED TG S C D I U M - S U L F I T E ,  
( 5 )  O X I D A T I O N  E Q U I P H E N T  I S  S I M P L E ,  EASY TO OPERATE, ( 6 )  THERE I S  A M I N I M U M  O F  MAINTENANCE AND LABOR, ( 7 )  AN ECONOMIC 
PLANT CAN BE B U I L T  FOR C H E M I C A L  RECOVERY, ( 8 )  NEUTRACEL ( L A B  1 COOKS W I T H  RECOVERED L I Q U O R  ARE OKAY, ( 9 )  REACTIONS 
RECOVEPING SODIUM ARE S I M P L E ,  NO S U L F I D E  OR T H I O S U L F A T E  I S  FORMED DURING THE PROCESS, AND ( 1 0 )  ECONCMIC RETURN FOR 
STEAMPOWER REGENERATION I S  I N D I C A T E D .  UNSOLVED PROBLEMS WERE - (1)  RECOVERY OF SULFUR, ( 2 )  RECOVERY O F  RELEASED 
ENERGY ( A U T H )  

1Q=QLp2 .&3  C H I C A G O  P I L O T  S T U D I E S  OF SLUDGE D I S P O S A L  BY WET COMBUSTION ( WET-OXIDATION 
WASTES ENGRG 3C't P. 35-44 (JANUARY 1959) .  A P I L O T  P L A N T  STUDY OF A NEW TECHNIQUE FOR D I S P O S I N G  OF SEWAGE SLUDGE 

ZIMMERMANN PROCESS WHICH REDUCES SLUDGE TD GASES, WATER AND ASH BY WET COMBUSTION OF ORGANIC MATTER. THE B A S I C  
WAS RECENTLY CCMPLETED BY T H E  METROPOLITAN S A N I T A R Y  D I S T R I C T  O F  GREATER CHICAGO. THE METHOD I N V E S T I G A T E D  I S  THE 

EQUIPMENT I N V O L V E D  I N  T H E  PROCESS I S  A REACTOR, AN A I R  COMPRESSOR, HEAT EXCHANGERS, AND A PUMP. THE PROCESS I S  
CONTINUOUS AND I S  BASED ON T H E  F b C T  THAT ORGANIC MATTER, E I T H E R  D I S S O L V E D  OR SUSPENDED I N  WATER CAN BE O X I D I Z E D  I N  A 
REACTOR BY WET COMBUSTICN A T  TEMPERATURES OF ABOUT 500 DEGREES F AND PRESSURES OF 12O@ P S I .  ( A U T H I  
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l Q = Q k Q Z Q U  WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  1 

TRANS OF T H E  l 6 T H  ANNUAL CONF ON S P N I T A R Y  E N G I N E E R I N G ,  B U L L  O F  ENGRG AND ARCHITECTURE NO. 56 ,  U N I V E R S I T Y  OF 
KKNSAS. THE ZIMPRO WET O X I D A T I O N  PROCESS FOR T H E  D I S P O S A L  OF SEWAGE SLUDGE I S  DISCUSSED.  R E L A T I V E  COSTS VERSUS 
C.0.D. R E D U C T I O N  AND OTHER D E S I G N  PARAMETERS ARE PRESENTED. 

T E L E T Z K E ,  G. Ha 

lQ=Q1=42Q5Q PROCESS CONSUMES SLUDGE BY FLAMELESS COMBUSTION ( WET-OXIDATION I 
CHEM ENGRG 6 7 ( 2 4 ) r  P. 80-82 (NOVEMBER 28, 1960) .  A SURVEY O F  THE A P P L I C A T I O N  OF T H E  ZIMMERMANN PROCESS FOR SEWAGE 
SLUDGE D I S P O S A L  I S  PRESENTED. 

Ul=QlsQZQ~l S E M I - C H E M I C P L  RECOVERY PROCESSES AND P O L L U T I O N  ABATEMENT ( W E T - O X I D A T I O N  I 

PAPER TRADE JOUPNAL 1 4 3 ( 2 5 ) ,  P. 28-33 (NOVEMBER 1 9 5 9 ) .  T H E  AUTHORS D E S C R I B E  S I X  OF SEVEN RECOVERY SYSTEMS FOR 

MADE T C  CCMPARE THEM S I N C E  I T  I S  OBVIOUS T H E  MOST ADVANTAGEOUS ONE W I L L  DEPEND ON LOCAL C O N D I T I C N S .  THE AUTHORS 

BROWN, R. W .  + JACKSON, D. T.  + TONGRENT J. C .  

S O D I U M  AND SULPHUR FROM T H E  V A R I O U S  S U L P H I T E  P U L P I N G  PROCESSES I N C L U D I N G  THE ZIMMERMANN PROCESS. NO EFFORT HAS BEEN 

OVER LOOKED ONE RECOVERY METHOD WHICH H A S  B E E N  I N  CCMMERCIAL U S E  FOR F I V E  YEARS, NAMELY T H A T  O F  STORA KOPPARBERG I N  
SKUTSKAR, SWEDEN. ( A U T H )  

lQ=Ql=QZQ52 COMPONENTS OF SLUDGE AND I T S  WET A I R  O X I D A T I O N  PRODUCTS ( W E T - O X I D A T I O N  I 

J WATER P O L L U T I C N  CCNT F E D  3 9 ( 6 ) r  P. 994-1005 ( J U N E  1967) .  B A S I C  C L A S S E S  OF ORGANIC MATTER SUCH AS PROTEINS,  
L I P I D S ,  T O T A L  SUGARS, STARCH, AND CRUDE F I B E R  ARE FCUND I N  RAW SLUDGE AND SLUDGE P A R T I A L L Y  O X I D I Z E D  BY THE WET A I R  
METHOD. AS T H E  DEGREE O F  O X I D A T I O N  I S  INCREASED,  THE B A S I C  C L A S S E S  D I S A P P E A R  R A P I D L Y .  E V E N  A T  LOW DEGREES OF 
O X I D A T I O N  THE LARGER MOLECULES ARE BROKEN DOWN, PRODUCING COMPOUNDS SUCH AS FREE AMINO A C I D S ,  FREE F A T T Y  A C I D S ,  AND 

DEWATERABLE. T H E  F I L T R A T E S  FROM SUCH DEWATERING MAY B E  TREATED R E A D I L Y  B Y  B I O L O G I C A L  SYSTEMS. ( A U T H I  

T E L E T Z K E ,  G. Ha + G I T C H E L ,  W. B. + DIDDAMS,  De G. + HOFFMAN, C .  A. 

S I M P L E  SUGARS. THE H Y D P O C Y T I C  E F F E C T  A T  LOW DEGREES OF O X I D A T I O N  CAUSES T H E  R E S U L T I N G  PRODUCT TO B E  E A S I L Y  

lD-Ol-a2Q59 P U R I F Y I N G  M E T A L L I C  S A L T  SOLUTIONS SUCH AS Z I N C  C H L O R I D E  S O L U T I O N S  USED I N  V U L C A N I Z I N G  OR P A R C H M E N T I Z I N G  
C E L L U L O S E  ( WET-OXICATION 1 
H E N G L E I R ,  F.  A. + S T A U F T  F. W. 

PATENT U.S. 1,839,220 ( J A N U A R Y  519 ASSIGNED TO I .  G. F A R B E N I N D  A.-G. FOR THE P U R I F I C A T I O N  OF M E T A L L I C  S A L T  
S O L U T I O N S  CONTAMINATED BY C E L L U L O S E - L I K E  SUBSTANCES, THE S O L U T I O N S  ARE TREATED W I T H  OXYGEN AT SUPER ATMOSPHERIC 
PRESSURE A T  TEMPERATURES ABOVE 130 DEGREES. ( C A )  

lO-@l-Q2QSft A I R  O X I D A T I O N  OF WASTE S U L F I T E  L I Q U O R S  ( W E T - O X I D A T I O N  C A T A L Y S I S  I 

I N D  ENGR CHEM 51, P. 1 3 0 1 - 1 3 0 4  (19591.  LABORATORY AND P I L O T  PLANT S T U D I E S  I N C I C A T E  T H A T  COBALT C h L O R I D E  I S  AN 
E F F E C T I V E  CATALYST FOR A C C E L E R A T I N G  O X I D A T I O N  OF SPENT S U L F I T E  L IQUOPS.  D I S S O L V E D  S A L T S  DEPRESS O X I D A T I C N t  T H I S  CAN BE 
COUNTERACTED B Y  D I L U T I O N .  SURFACTANTS ACCELERATE O X I D A T I O N .  T H E  P O S I T I V E  E F F E C T S  OF CATALYST,  D I L U T I O N ,  AND 
SURFACTANTS A R E  ROUGHLY A D D I T I V E .  ( C A I  

H U R W I T Z ,  E. + C I A B E T T A R R I ,  E. + WOLFFt  R. A. + BERNSTEIN,  I. 

1&Ql=112Qs U L T I M A T E  D I S P O S A L  O F  SEWAGE SLUDGE BY W E T - O X I D A T I O N  

PURDUE U N I V E R S I T Y ,  ENGRG B U L L  EXT S E R T  P. 211-226 (19591.  THE SLUDGE I S  H E A T E D  AND M I X E D  W I T H  A I R  UADER PRESSURE 
H U R W I T Z t  E. + DUNDAS, W. A. 

4 T  1200 L B / S Q - I N  GAGE AND 515 DEGREES F ,  COOLED, VENTED, AND T H E  L I Q U I D  EFFLUENT RETURNED TO T H E  SLUDGE P L A N T  B Y  
P R O P O R T I O N I N G  W I T H  RAW SEWAGE. THE P L A N T  C O N S I S T S  OF PREHEATERS, REACTOR, COOLER, AND SEPARATOR, AhC I S  D E S I G N E D  T O  
C I R C U L A T E  THE HOT REACTOR EFFLUENT THROUGH T H E  PREHEATERS P R I O R  TO THE COOLING STAGE. THE PROCESS EFFECTS A 79-80 
PERCENT R E D U C T I O N  I N  C H E M I C A L  OXYGEN DEMAND AND A R E D U C T I O N  OF ABCUT 60 PERCENT I N  B.0.D. I N  SLUDGES O F  3-6 PERCENT 
S O L I D S .  H I G H E R  O P E R A T I N G  TEMPERATURES G I V E  GREATER REDUCTIONS.  THE E F F L U E N T  I S  H I G H  I N  AMMONIA ANC V O L A T I L E  A C I D S ,  
AND THE VENTED EXHAUST G A S  C O N S I S T S  M A I N L Y  OF N T  CARBON D I O X I D E ,  AND OXYGEN. MINOR C O N S T I T U E N T S  ARE AR 0 .9 ,  H 0.4, AND 
HYDROCARBONS L E S S  THAN 0.02 PERCENT. ( C A I  

l k Q k Q Z Q %  WET A I R  C X I D A T I O N  O F  SEWAGE SLUDGE ( WET-OXIDATION 1 

WATER SEWAGE WORKS 1121811 P. 298-365 (AUGUST 1965) .  SEWAGE SLUDGE CAN BE O X I D I Z E D  BY H E A T I N G  I N  A CLOSED 

REACHING 80 PERCENT I N  1 HOUR A T  260 DEGREES. I N S O L U B L E  ORGANIC MATTER IS CONVERTED TO S O L U B L E  SUBSTANCES AND 

H U R k I T Z ,  E. + TELETZKE,  G. H. + G I T C H E L ,  W. B. 

CONTAINER I N  PRESENCE OF A I R  AT TEMPERATUQES ABOVE 150 DEGPEES. DEGREE O F  O X I D A T I O N  I N C R E A S E S  W I T H  TEMPERATURE, 

E V E N T U A L L Y  T O  WPTER AND CARBON-DIOXIDE,  A M I N E S  TO AMMONIA, AND S TO SULFATE.  ACETATE I S  THE MOST R E S I S T A N T  T O  
O X I D A T I O N .  S E T T L I N G  AND D R A I N I N G  C H A R A C T E R I S T I C S  OF SLUDGE ARE IMPROVED EVEN AT 15-20 PERCENT C H E M I C A L  OXYGEN DEMAND 
(C.0.D.) REDUCTION.  T H E  D R A I N E D  S O L I D S  HAVE NO O B J E C T I O N A B L E  ODOR EVEN WHEN M O I S T .  T H E  5-DAY B.O.C. OF T H E  S O L I D S  
AFTER 3@ PERCENT C.O.D. R E D U C T I O N  I S  ABOUT 10 PERCENT OF T H E  V O L A T I L E  S O L I D S  I N  CONTRAST TO 70 PERCENT OF V O L A T I L E  
S O L I D S  I N  RAW PRIMARY SLUDGE.  C.0.D. O F  THE O X I D I Z E D  L I Q U O R  REACHES A MAXIMUM AT 20-50 PERCENT T O T A L  C.0.D. REDUCTION,  
THEN DECREASES W l T H  FURTHER O X I D A T I O N .  V O L A T I L E  A C I D  I N C R E A S E S  UP TO 80 PERCENT C.0.D. R E D U C T I O N  AND C C h S I S T S  ALMOST 
E N T I R E L Y  O F  A C E T I C - A C I D .  THE L I Q U O R  I S  R E A D I L Y  TREATED BY B I O L O G I C A L  PROCESSES FOR FURTHER C.0.D. REDUCTION.  ( C A I  

lOrQLrQ2W DEGRADATION O F  ORGANIC WASTES B Y  THE WET A I R  O X I D A T I O N  PROCESS ( W E T - O X I D A T I O N  ) 

PROC RESEARCH CONF ADVISORY COUNCIL RESEARCH AM MEAT I N S T  FOUND, U N I V E R S I T Y  OF CHICAGO,  1 5 ,  P. 31-44 (1963) .  T H E  
O P E S A T I O N  OF THE WET A I P  O X I D A T I O N  PROCESS FOR T H E  D I S P O S A L  O F  ORGANIC SEWAGE I S  DESCRIBED.  ( C A I  

l ~ l = Q 2 Q . 5 4  WET A I R  O X I D A T I O N  OF COMBUSTIBLE M A T E R I A L S  ADSORBED O K  CARBONACEOUS ADSORBENT ( WET-OXIDAT I O N  1 

H U R W I T Z T  E. 

SCHOEFFEL, E. W. + ZIMMERMANN, F. J .  
P A T E N T  U.S. 31386,922 ( J U N E  4, 19681,  A P P L I E D  FOR NOVEMBER 23,  1959,  NOVEMBER 1962, A S S I G N E D  TO S T E R L I N G  DRUG, 
INC.  S E L E C T I V E  REMOVAL O F  O X I D I Z A B L E  ADSORBATE FROM THE SURFACE OF A SPENT CARBONACEOUS ADSORBENT WAS ACCOMPLISHED 
B Y  OXYGENATING AN AQUEOUS SUSPENSION OF CARBONACEOUS ADSORBENT UNDER PPESSURE A T  125-300 DEGREES. THUS, 50 G OF SPENT 
CHARCOAL USED TO C L A G I F Y  AQUEOUS P H E N O L I C  I N D U S T R I A L  WASTE WAS M I X E D  W I T H  1000 M L  WATER AND CHARGED I N T O  A R E A C T I O N  
V E S S E L  W I T H  OXYGEN. AFTER H E A T I N G  TO 2(30 DEGREES FOR ONE HOUR, THE RECOVERED CHARCOAL ( 90 PERCENT OF O R I G I N A L  ) WAS 
F U L L Y  ACTIVE.  AT L E S S  T H A N  I85 DEGREES, THE LOSS O F  CHARCOAL WAS Q U I T E  LOW ( L E S S  THAN 1 PERCENT A T  150 DEGREES I .  
( C 4 I  

l € = Q k Q Z ~  WET A I R  C X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION 1 
T E L E T Z K E ,  G. H. 

PROCESS BIOCHEM l ( 6  1, P. 329-333 ( 1 9 6 6 ) .  T H E  D I S P O S A L  OF SLUDGE, WHETHER FROM I N D U S T R I A L  PROCESSES CR D O M E S T I C  
SEWAGE, I S  AN E V E R - I N C R E A S I N G  PROBLEM. T H E  OBJECT OF T H E  ZIMPRO PROCESS I S  TO PRODUCE A S T E R I L E ,  N O N P U T R E S C I B L E  S O L I D  

C E R T A I N  ADV4NTAGES C'VER E S T A B L I S H E D  B R I T I S H  P R A C T I C E  A S  THEY ARE I N D E P E N D E N T  OF WEATHER C O N D I T I O N S ,  R E Q U I R E  ONLY A 
SMALL AREA FOR @ P E R A T I O N ,  AND ARE R E A D I L Y  ADAPTABLE T O  F U L L Y  AUTOMATIC CONTROL. THE PROCESS D E S C R I B E D  HERE WAS 
O R I G I N A L L Y  ADOPTED b S  A METHOD FOR D E A L I N G  W I T H  I N D U S T R I A L  SLUDGES AND S L U R R I E S ,  BUT HAS BEEN A P P L I E D  I N  THE U N I T E D  
STATES T O  D E A L  W I T H  SLUDGE FROM SMALL COMMUNITIES.  ( C A I  

R E S I D U E  BY H E A T I N G  CRGANIC WASTE W I T H  A I R  TO O X I D I Z E  I T .  T H I S  METHGD AND SEVERAL OTHERS NOW B E I N G  DEVELOPED HAVE 

lQdl=Q2Qb1 S E L F - S U S T A I N I N G  F L A M E L E S S  O X I D A T I O N  OF C O M B U S T I B L E  M A T E R I A L  ( WET-OX I D A T I O N  I 
ZICMERMANN, Fa J. 

B R I T  P A T E N T  812,8329 MAY 47 1959 ,  A S S I G N E D  TO S T E R L I N G  DRUG, I N C .  CONTINUOUS, FLAMELESS O X I D A T I O N  OF C O M B U S T I B L E  
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M A T E R I A L  D I S P E R S E D  I N  WATER I S  C A R R I E D  OUT A T  L E S S  THAN 1000 L B / S Q - I N .  THE D I S P E R S I O N  IS PASSED ALONG W I T H  AN 
OXYGEN-CONTAINING GAS I N T O  A R E A C T I O N  ZONE, T H E  CONCENTRATION OF COMBUSTIBLE M A T E R I A L  B E 1  NG K E P T  S U F F I C I E N T  FOR 
COMPLETE O X I D A T I O N  A T  THE F E E D  RATE. NONCONDENSABLE GASES ( E I T H E R  R E A C T I O N  PRODUCTS OR I N J E C T E D  GASES 1 ARE USED I N  AN 
AMOUNT S U F F I C I E N T  T O  CARRY O F F  T H E  ENERGY LOADED WATER VAPOR. S U B S T A N T I A L L Y  COMPLETELY O X I D I Z E D  M A T E R I A L  AND AN ENERGY 
E N R I C H E D  GAS M I X T U R E  ARE RECOVERED. HEAT EXCHANGE AND RECOVERY ARE ACCOMPLISHED WITHOUT USE O F  A C O N V E N T I O N A L  S O L I D  
BARRIER,  AND MUCH HIGHER E F F I C I E N C I E S  OF H E A T  RECOVERY ARE ACHIEVED.  T H E  PROCESS I S  A P P L I C A B L E  T O  VARIOUS I N D U S T R I A L  
WASTES AND IS D E S C R I B E D  I N  D E T A I L  I N  I T S  A P P L I C A T I O N  TO P U L P - M I L L  WASTES. ( C A )  

1QzQkQZQbZ O X I D A T I O N  R E G U L A T I O N  I N  COMBUSTION OF I N D U S T R I A L  WASTES ( W E T - O X I D A T I O N  1 

U.S. PATENT 29903,4259 SEPTEMBER 8, 1959. C O N T I N U A T I O N  I N  P A R T  O F  U.S. 2,824,058. THE CONCENTRATICN OF 
C O M B U S T I B L E  M A T E R I A L S  I N  I N D U S T R I A L  WASTES F E D  T O  AN O X I D A T I O N  REACTOR I S  ADJUSTED BY E V A P O R A T I O N  OR D I L U T I O N  TO 

ZIMMERMANN, F. J. 

M A I N T A I N  A UNIFORM BTU/GAL O F  I N P U T .  SEE A L S O  U.S. 2,665,249. ( C A I  

J.Q=Ql=p2QQ SEhAGE SLUDGE TREATMENT BY WET A I R  O X I D A T I O N  ( WET-OXIDATION 1 

PURDUE U N I V E R S I T Y ,  ENGRG E X P T L  S T A T I O N  ENGRG B U L L  969 P .  409-417 ( 1 9 5 8 ) .  A SLUDGE D I S P O S A L  P L A N T  U S I N G  THE 
ZIMMERMANN WET O X I D A T I O N  PROCESS H A S  BEEN I N S T A L L E D  I N  CHICAGO.  THE C A P A C I T Y  I S  2 TONS D A I L Y  DRY WEIGHT. SLUDGE 

ZIMMERMANN, F. J .  

PASSES FROM A GRINDER TO STORAGE TANKS WHERE I T  I S  HEATED TO 180 DEGREES F. FROM THERE I T  I S  PUMPEC UNDER H I G H  
PRESSURE THROUGH HEAT EXCHANGERS TO THE REACTOR WHERE I T  M I X E S  W I T H  A I R .  O X I D A T I O N  PROCEEDS A T  150-370 DEGREES F. 
PRESENCE O F  L I Q U I D  WATER I S  E S S E N T I A L .  W I T H  SLUDGE OF 6-7 PERCENT S O L I D S  CONTENT, A D D I T I O N  O F  O U T S I D E  HEAT I S  
UNNECESSARY. HEAT FFOM T H E  R E A C T I O N  I S  RECOVERED BY HEAT EXCHANGERS AND THE GASEGUS PHASE I S  EXPANDEC I N  AN E N G I N E  FOR 
POWER RECOVERY. D E S T R U C T I O N  OF ORGANIC MATTER I S  80 PERCENT COMPLETE. T H E  R E S I D U A L  S O L I D S  S E T T L E  R E A D I L Y .  ( C A )  

1Q~Q.Lm44 WET COMBUSTION, A PROCESS FOR THE U T I L I Z A T I O N  OF P E A T  ( WET-OXIDATION 
C E D E R Q U I S T ,  K. N. + BERING, P. 

ACTA PCLYTECH, CHEM MET SER 3(11p P. 5-34 (1952). A PROCESS I S  D E S C R I B E D  WHICH ENABLES T H E  WATER CONTENT OF PEAT 
TO BE REDUCED B Y  F I L T R A T I O N  T O  SUCH A V P L U E  AS T O  T O  P E R M I T  I T S  U S E  AS F U E L  OR FOR G A S I F I C A T I O N .  THE CRUDE P E A T  
C O N T A I N I N G  85-95 PERCENT WATER, I S  HEATED BY O X I D A T I O N  OF 10-20 PERCENT OF THE S O L I D  M A T E R I A L  W I T H  OXYGEN OR A I R  UNDER 
A PRESSURE OF 15-30 KG/SQ-CM TO A TEMPERATURE OF 170-200 DEGREES. AT T H I S  TEMPERATURE THE C O L L O I D A L  FORM OF T H E  PEAT I S  
BROKEN DOWN AND THE M A T E R I A L  BECGMES A FREE FLOWING SUSPENSION.  F I L T R A T I O N  AND P R E S S I N G  REDUCE THE WATER CONTENT TO 
ABOUT 5@ PERCENT. THE O X I D A T I O N  T A K E S  PLACE I N  A REACTOR E Q U I P P E D  W I T H  AN A G I T A T O R  SO THAT T H E  E N T I R E  MASS I S  HEATED 

F I L T R A T I O N  AND P R E S S I N G  T I M E S .  ( C A I  

L O - O l - 0 7 C a  P A R T I A L  WET A I R  O X I D A T I O N  O F  SLUDGE ( WET-OXIDATION ) 

U.S. P A T E N T  3,35992C0, DECEMBER 19, 1967, A P P L I E D  FOR FEBRUARY 24, 1966, A S S I G N E D  TO S T E R L I N G  DRUG, I N C .  SEWAGE 
SLUDGE C H E M I C A L  OXYGEN DEMAND IS REDUCED 10-47 PERCENT BY P R E H E A T I N G  A M I X T U R E  OF SLUDGE AND A I R  BY I N D I R E C T  HEAT 
EXCHANGE TO A P P R O X I M A T E L Y  150 DEGREES, H E A T I N G  T H E  PREHEATED M I X T U R E  TO 160-185 DEGREES B Y  I N J E C T I N G  L I V E  STEAM, 
M A I N T A I N I N G  T H E  SLUDGE A T  T H E  169-185 DEGREES R E A C T I O N  TEMPERATURE BY V A R Y I N G  T H E  AMOUNT OF STEAM I N J E C T E D .  ( C A I  

D I R E C T L Y .  LABORATORY AND P I L O T  P L A N T  DATA ARE G I V E N  ON Y I E L D S ,  H E A T  BALANCES, OXYGEN CONSUMPTION, O X I D A T I O N  RATES, ANC 

G I T C H E L ,  W. B. + HOFFMAN, C. A. + SCHOEFFEL, E. W. 

1kQlrQ2Q44 DECCMPOSTING S U L F I T E  CELLULOSE WASTE L Y E  ( WET-OXIDATION 

P A T E N T  SWED. 43 1860 1: A P R I L  3, 1918 T H E  L Y E  I S  HEATED I N  A N  AUTOCLAVE UNDER H I G H  PRESSURE PRCDUCEC BY THE 
I N T R O D U C T I O N  OF SULFUR D I O X I D E  I N  SUCH AMOUNT THAT I T S  P A R T I A L  PRESSURE I S  GREATER T H A N  T H A T  OF THE STEAM PRESSURE A T  

ACID.  ( C A I  

lkQl=QZQ41 T R E A T I N G  WASTE L I Q U O R  FROM S U L F I T E - C E L L U L O S E  F A C T O R I E S  ( W E T - O X I D A T I O N  1 

P A T E N T  CAN. 190,864, ( J U N E  1C, 1919). T H E  L I Q U O R  I S  SUBJECTED TO CONCENTRATION B Y  EVAPORA'TION, THEN HEATED UNDER 

E V A P O R A T I C N  WHICH MPY B E  CONDUCTED UNDER VACUUM. ( C A I  

STREI-LENERT, R e  W e  

T H E  P R E V A I L T N G  TEMPERATURE9 WHEREBY S U L F U R I C  A C I D  R E Q U I R E D  FOR THE R E A C T I O N  I S  FORMED BY T H E  O X I D A T I C N  G F  T H E  SULFUROUS 

STREHLENERT,  R e  W .  

PRESSURE T O  DECOMPOSE THE LIGNO-SULFITES AND LIGNO-SULFATES. THE E X C E S S  HEAT OF DECOMPOSITION rs USED T O  EFFECT THE 

lQ=Ql=p2Q48 PRODUCTION @ F  VALUABLE ORGANIC SUBSTANCES FROM S U L F I T E  WASTE L I Q U O R  ( WET-OX I D A T I O N  

P A T E N T  CAN. 191,432, ( J U L Y  8, 1919). A C I D  GASES ARE INTRODUCED I N T O  AN AUTOCLAVE C O N T A I N I N G  THE WASTE L I Q U O R  I N  
Q U A N T I T Y  S U F F I C I E N T  TO CREATE A PRESSURE WHICH I S  C O N S I D E R A B L Y  H I G H E R  THAN THE STEAM PRESSURE CORRESPONDING TO T H E  

D I O X I D E .  THE GASES USED ARE PREFERABLY THOSE FROM THE S U L F I T E  D I G E S T E R  AT T H E  T I M E  OF BLOWING OFF FOR LOWERING 

STREHLENERT, R. W. 

TEMPERATURE I N  T H E  AUTOCLAVE, T H E  TEMPERATURE AND PRESSURE B E I N G  S U F F I C I E N T  TO CAUSE THE S E L F  O X I D A T I O N  CF T H E  SULFUR 

PRESSURE. T H E  PREFERRED TEMPERATURE I S  ABOUT 190 DEGREES C AND PRESSURE ABOUT 2C ATNOSPHERES. ( C A I  

lQ-Al=p2Q49 P U R I F I C A T I O N  OF METAL S A L T  SOLUTIONS ( WET-OXIDATION 1 

PATENT GER. 500~813, (JULY 22,  1 9 2 7 ) ~  ASSIGNED T O  r .  G. FARBENIND. S O L U T I O N S  OF METAL S A L T S  C O h T A I N I N G  ORGANIC 
H E N G L E I N ,  F. A. + STAUF,  F a  W. 

I M P U R I T I E S  SUCH AS CPRBOHYDRATES, E S P E C I A L L Y  C E L L U L O S E  AND I T S  I N C R U S T A T I O N S ,  A R E  P U R I F I E D  BY T R E A T I N G  THEM W I T H  OXYGEN 
AT ABOVE ONE ATMOSPHERE PRESSURE AND AT TEMPERATURES ABOVE 170 DEGREES C. I N  AN EXAMPLE, A S O L U T I O N  OF Z I N C  C H L O R I D E  
C O N T A I N I N G  GLUCOSE I S  H E A T E D  T O  209 DEGREES C I N  AN AUTOCLAVE W I T H  OXYGEN A T  20 ATMOSPHERES. ( C A I  

IQdlzp2mQ T R E A T I N G  C E L L U L O S E  WASTE L Y E S  ( W E T - O X I D A T I O N  1 
BERGSTGOM, H. 0 .  V. + CEDERQUIST, K. N e  

P A T E N T  SWED. 90,896, (NOVEMBER 23, 1937 I T O  REMOVE ORGANIC SUBSTANCES, T H E  LYES PRESSED OUT FROM SODA CELLULOSE 
ARE TREATED W I T t  O X I D I Z I N G  AGENTS, E. G., A I R  OR OXYGEN C O N T A I N I N G  GASES. THE CONTENT OF R E S I N  A C I D S  CAN BE DECREASED 
FROM 375 T C  100 MG. /L ITER.  ( C A I  

lQZOkQ21111 V A N I L L I K  ( W E T - O X I D A T I O N  1 

"ATENT U.S. 2,434,626 ( J A N U A R Y  13, 19481, A S S I G N E D  T O  SALVO CHEMICAL CORP. V A N I L L I N  I S  PRODUCED I N  IMPROVED Y I E L D  
BY C O O K I N G  AN AQUEOUS S O L U T I O N  O F  B A S I C  CA L I G N O S U L F O N A T E  C O N T A I N I N G  40-200 G L I G N I N  PER L I T E R  AND 80-200 G 
SOD1 UM-HYDRCXIDE PER L I T E R  UNDER AUTOGENOUS PRESSURE TO 140-170 DEGREES AND I N T R O D U C I N G  OXYGEN I N T O  THE L IQUOR FOR 

OXYGEN D U R I N G  T P E  C O O K I N G  I N C R E A S E S  THE V A N I L L I N  Y I E L D  B Y  60-80 PERCENT OVER T H A T  O B T A I N E D  WITHOUT OXYGEN A D D I T I O N .  

SALVESEN, J. R. + B R I N K ,  De L e  + DIDDAMS, D e  G. + OWZARSKI ,  P. 

hc-110 MINUTES A T  SUCH a R A T E  THAT 25-35 G OF OXYGEN A R E  CONSUMED PER 100 G LIGNIN ORIGINALLY PRESENT. THE ADDITION OF 

EXAMPLES AND A N  APPARATUS FOR C A R R Y I N G  OUT T H E  PROCESS APE GIVEN.  ( C A I  

l,QzQl=Q2U2 P U R I F I C A T I O N  OF WASTE WATER ( W E T - O X I D A T I O N  

PATENT GERMAN 1,051,21C (FEBRUARY 19, 19591, A S S I G N E D  TO H E I N R I C H  KOPPERS G. M. B e  Ha AND WM. J. BOULlN.  T H E  
SCHMALENBACH, A. + KARL, A. + SCHULZ, Me 

P U R I F I C A T I O N ,  E S P E C I A L L Y  OF WASTE WATERS FROM AMMONIA PRODUCING PLANTS OF COKE OR GAS WORKS I S  ACCOMPLISHED BY WET 
B U R N I N G  O F  THE I M P U R I T I E S  A T  AN ELEVATED PRESSURE AND TEMPERATURE I N  T H E  L I Q U I D  PHASE W I T H  EXCESS OXYGEN, 2-3 T I M E S  THE 
S T O I C H I O M E T R I C  AMOUNT B E I N G  USED. T H E  UNUSED P A R T  OF THE OXYGEN FROM THE TREATED WASTE WATER I S  LARGELY RECYCLED T O  
TREAT FURTHER AMOUNTS OF WASTE WATER. THE OXYGEN CAN BE ADDED TO T H E  WASTE WATER AT THE PRESSURE REQUIRED FOR 
O X I D A T I O N  O F  T H E  I M P U R I T T E S  BEFORE H E A T I N G  TO THE R E A C T I O N  TEMPERATURE. I N S O L U B L E  I M P U R I T I E S ,  E S P E C I A L L Y  TARRY 
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i 
CONSTITUENTS,  ARE SEPARATED BEFORE TREATMENT W I T H  OXYGEN BY D E P O S I T I O N  A T  AN E L E V A T E D  PRESSURE AND TEMPERATURE. T H E  
WASTE WATER CAN A L S O  BE P R E S S U R I Z E D  BEFORE M I X I N G  W I T H  OXYGEN AT APPROXIMATELY ROOM TEMPERATURE, T H E  PARTS WHICH S E T T L E  
B E I N G  THUS SEPARATED. ( C A )  

1Q=Ql=QZfI3 REMOVAL OF D I S S O L V E D  OR D I S P E R S E D  ORGANIC M A T E R I A L  FROM AQUEOUS S O L U T I O N S  AND SUSPENSIONS ( WET-OXIDATION 
1 
CEDERCUIST,  K. N. 

PATENT U.S. 2 9 7 7 3 7 0 2 6  (DECEMBER 41 1956)  T A S S I G N E D  TO STORA KOPPARBERGS BERGSLAGS A K T I E B O L A G .  WASTE P U L P I N G  
L IQUORS ARE TREATED W I T H  OXYGEN C O N T A I N I N G  GASES A T  E L E V A T E D  TEMPERATURES AND PRESSURES T O  EFFECT COMBUSTION W I T H I N  T H E  
L I Q U O R ,  AND THE L I B E P A T E D  HEAT I S  USED T O  M A I N T A I N  THE NECESSARY TEMPERATURE AND PRESSURE. I F  THE COMBUSTION I S  
I N T E R R U P T E D  WHEN 20-25 PERCENT OF THE ORGANIC MATTER HAS BEEN COMPLETELY O X I D I Z E D  TO WATER AND CARBON-DIOXIDE,  T H E  R E S T  
OF THE ORGANIC MATTER P R E C I P I T A T E S  AS A CARBONOUS M A T E R I A L  WHICH CAN BE REMOVED BY F I L T E R I N G  OR C E N T R I F U G I N G  AND U S E D  
D I R E C T L Y  A S  A FUEL.  THE PROCESS CAN BE USED TO TREAT WASTE L I Q U O R S  FROM P U L P I N G ,  MASONITE PROCESSING,  SUGAR R E F I N I N G ,  
AND SPENT WASH FROM D I S T I L L E R I E S  AN0 YEAST F A C T O R I E S .  ( C A I  

J.Q=QJ,.=Mm3 S E P A R A T I N G  ORGPNIC AND I N O R G A N I C  C O N S T I T U E N T S  O F  WASTE S U L F I T E  L I Q U O R  ( WET-OXIDATION 1 

PATENT U.S. 1 , 1 4 9 T 4 2 P ~  (AUGUST 10, 1915) .  THE FREE AND COMBINED SULFUR D I O X I D E  I S  O X I D I Z E D  I N T C  S U L F U R I C  A C I D  BY 
STREHLENERT, R e  W. 

THE A C T I O N  OF A I R  OR OXYGEN UNDER HEAT AND PRESSURE, AND THE S U L F U R I C  A C I D  AS F A S T  AS FORMED I S  ALLOWED TO ACT ON THE 
OTHER CONSTITUENTS,  I N  THE PRESENCE OF SODIUM B I S U L F A T E  WHICH I S  ADDED T O  RETARD T H E  REACTION,  TO CAUSE P R E C I P I T A T I O N .  
( C A I  

U=Q=p1=!37@75 SLUDGE TREATMENT AND D I S P O S A L  BY T H E  ZIMMERMANN PROCESS ( W E T - O X I D A T I O N  
2 3 R D  PROGRESS REPORT O F  COMM ON S A N I T  ENGRG R E S  OF S A N I T  ENGRG D I V ,  PROC OF AM SOC C I V I L  ENGRG J S A N I T  ENGRG D I V  
85(SA41, P. 13-23 ( J U L Y  19591. TREATMENT AND D I S P O S A L  O F  SEWAGE SLUDGE AS P R A C T I C E D  TODAY GENERALLY I S  DEPENDENT 
UPON ANAEROBIC B I O L O G I C A L  CONVERSION AND M O D I F I C A T I O N  OF RAW SLUDGE S O L I D S  PREPARATORY TO F I N A L  D I S P O S A L .  E N G I N E E R S  
LONG HAVE PEEN I N T E P E S T E D  I N  WAYS AND MEANS O F  I M P R O V I N G  ON OR E V E N  C I R C U M V E N T I N G  THE T I M E  CONSUMING AND E X P E N S I V E  
B I O L O G I C A L  PHASE OF SLUDGE TREATMENT. A NEW WET COMBUSTION PROCESS FOR D E S T R O Y I N G  ORGANIC SLUDGE WAS RECENTLY REPORTED 
ON. KNOWN AS THE ZIMMERMANN PROCESS I T  WAS S T U D I E D  ON A P I L O T  P L A N T  S C A L E  AT T H E  SOUTHWEST WORKS O F  T h E  M E T R O P O L I T A N  
S A N I T A R Y  D I S T R I C T  OF GREATER CHICAGO. RESULTS O B T A I N E D  TO DATE SUGGEST THAT D E S I G N  ENGINEERS COULD G I V E  S E R I O U S  
C O N S I D E R A T I O N  TO THE USE OF THE ZIMMERMANN PROCESS I N  T R E A T I N G  SEWAGE SLUDGE. ( A U T H )  

lQ-Ol-UP16 ZIMMERMANN PROCESS FOR THE C H E M I C A L  P U L P  I N D U S T R Y  ( WET-OXIDATION 1 
B L I K S T A D ,  F. 

Z I M Y  ERMANNPROSESSEN FOR C E L L U L O S E I N D U S T R I E N ,  NORSK S K O G I N D U S T R I  10 P. 172-179 (MAY 1 9 5 6 ) .  THE P R I N C I P L E  O F  WET 
COMBUSTION IS D E S C R I B E D  W I T H  T H E  A I D  OF A S I M P L E  EXAMPLE. THE H I S T O R Y  OF THE DEVELOPMENT I S  T R E A T E D  B R I E F L Y  AND T H E  
D I F F E R E N C E  BETWEEN THE WCRK OF CEDERQUIST AND ZIMMERMANN I S  F I N A L L Y  DISCUSSED.  THE FORMER WORKED P R I M A R I L Y  W I T H  THE 
PROBLEM OF P A R T I A L  O X I D A T I O N ,  W H I L E  THE L A T T E R  CONCENTRATED ON COMPLETE O X I D A T I O N .  I T  I S  FURTHERMORE E X P L A I N E D  WHY 
A. S. BORREGAARD I N  SARPSBORG HAS CHOSEN TO B U I L D  A P L A N T  B A S E 0  ON THE ZIMMERMANN PROCESS I N S T E A D  O F  AN EVAPORATION 
U N I T  AND WASTE L IQUOR B O I L E R S .  THE OVERALL E F F I C I E N C Y  I S  F I R S T  O F  A L L  50-60 PERCENT BETTER AND THE WET STEAM 
PRODUCTION WILL B E  100 TONS O F  STEAM PER HOUR CORRESPONDING TO 6 . 2  TONS OF STEAM PER T O N  OF PULP. T H E  PLANT W I L L  
COST APPROXIMATELY 1 8  M I L L I O N  N. KR. T W H I L E  A PLANT C O M P R I S I N G  E V A P O R A T I O N  AND COMBUSTION I N  A S U I T A B L E  BOILERHOUSE 
WOULD HAVE AMOUNTED TO 27 M I L L I O N S  N.KR. WET COMBUSTION REQUIRES LARGE Q U A N T I T I E S  OF POWER, WHICH, HOWEVER, W I L L  
BE DEVELOPED I N  BACK PRESSURE T U R B I N E S  BY T H E  STEAM PRODUCED AND B Y  THE H I G H  PRESSURE WASTE GASES. T H E  POWER W H I C H  I N  
SENERAL COULD HAVE BEEN G A I h E D  I N  BY BACK PRESSURE T U R B I N E S ,  W I T H  STEAM FROM A CONVENTIONAL BOILERHOUSE I S  THUS LOST. 
I F  T H E  POWER I S  E X P E N S I V E  I T  WOULD PAY TO PRODUCE POWER FROM T H E  NET AMOUNT OF STEAM PRODUCED BY T H E  ZIMMERMANN 
PLANT. A ZIMMERMANN PLANT IS  ADVANTAGEOUS W I T H  RESPECT TO I N C R U S T A T I O N  AND P O L L U T I O N  DUE TO ASHES AhD 
S U L F U R - D I O X I D E ,  B U T  I S  N O T  ADAPTABLE TO Q U I C K  LOAD CHANGES. WET COMBUSTION I S  NOT ONLY ADVANTAGEOUS FROM THE P O I N T  

OF WOOD. ( A U T H )  

1~1=LQQII L I T T  OM VATFORBRENNING AV A V L U T  F R A  C E L L U L O S E F A B R I K A S J O N E N  ( WET-OXIDATION 

NORSK S K O G I N D U S T R I  8, P. 454-465 (DECEMBER 19541. F I R S T ,  A H I S T O R I C A L  R E V I E W  I S  G I V E N  OF V A R I O U S  METHODS OF 
U T I L I Z I N G  THE HEAT VALUE OF WASTE L I Q U O R S  FROM P U L P  PLANTS,  E X P L A I N I N G  HOW THE PROBLEM H A S  B E E N  SOLVED W I T H  ACCEPTABLE 
E F F I C I E N C Y  F I R S T  I N  SULPHATE AND L A T E R  I N  S U L P H I T E  PULP M I L L S  THROUGH M U L T I S T A G E  EVAPORATION AND COMBUSTION I N  STEAM 
B Q I L E R S .  OTHER S O L U T I O N S  HAVE ALSO BEEN T R I E D ,  AND THE PAPER MENTIONS ROBERT STREHLENERTS PROCESS, PATENTED I N  
1912 AND TESTED I N  FACTORY S C A L E  I N  1918, AND I T  IS SHOWN THAT T H I S  PROCESS CAN BE REGARDED AS A FORERUNhER FOR THE 

OF V I E W  OF HEAT ECONOMY, BUT OPENS THE WAY TO Q U I T E  NEW METHODS FOR THE RECOVERY OF T H E  C H E M I C A L S  U S E D  I N  T H E  D I G E S T I O N  

H A M S E N ,  L. J. 

L A T E R  PATENTS ON WET COMBUSTION OF WASTE L IQUOR BY K. Ne CEDERQUIST AND H. G. BERGSTROM I N  SWEDEN, AND F. J .  ZIMMERMANN 
I N  T H E  U . S . A .  THESE PROCESSES ARE E X P L A I N E D  I N  D E T A I L  REGARDING TEMPERATURE AND PRESSURE I N  T H E  REACTOR, AND T H E  
P O S S I B L E  HEAT RECOVERY FROM T H E  REACTOR IS COMPARED W I T H  HEAT RECOVERY FROM THE USUAL METHOD O F  E V A P O R A T I O N  AND 
COMBUSTION. I T  I S  SHOWN T H A T  I T  I S  OF OUTMOST I N T E R E S T  TO FOLLOW FURTHER DEVELOPMENTS I N  T H I S  F I E L D ,  AS WET 
COMBUSTION I N  C E R T A I N  CASES SEEM TO OFFER ADVANTAGES SUCH A S  H I G H E R  HEAT ECONOMY, SAFE O P E R A T I O N  ANC SMALLER 
I N V E S T M E N T S  COMPARED W I T H  E V A P O R A T I O N  4ND COMBUSTION. ( A U T H )  

lC-Ol-Q2ePO RECOVERING V A L U E S  FROM WASTE S U L F I T E  L I Q U O R  ( W E T - O X I D A T I O N  

PATENT U.S. 1 , 3 8 4 ~ 2 1 5 ~  ( J U L Y  1 2 1  1921) .  WASTE S U L F I T E  L I Q U O R  I S  CONCENTRATED AND DECOMPOSED BY H E A T I N G  UNDER 
PRESSURE I N  ORDER T G  DECOMPOSE L I G N O  SULFATES AND L I G N O  S U L F I T E S .  ( C A I  

111%1=Q21G4 W E T - O X I D A T I O N  ( C C S T ( 0 P E R b T I N G )  C D S T ( C A P I T A L 1  1 

NASSVERBRENNUNG, CHEMING-TECH 37 (5  ) T  P. 913-916 ( 1 9 6 5 )  THE COMBUSTION PRODUCTS WHICH R E M A I N  I N  T H E  WATER AFTER 

STREHLENERT, Re W. 

LOFMANNT U. + T I L L Y t  A. 

THE WET O X I D A T I O N  O F  ORGANIC SUBSTANCES ARE HARMLESS, S T E R I L E ,  NON-TOXIC, AND S E T T L E  OUT WELL. THE ASH VOLUME I S  
SMALL.  T H E  PROCESS I S  S U I T A B L E  FOR THE D I S P O S A L  OF ORGANIC WASTE. I T  I S  A FLAMELESS,  S E L F - S U S T A I N I N G  O X I D A T I O N .  
C A P I T A L  AND OPERATING COSTS FOR THE ZIMPRO PLANT I N  CHICAGO ARE PRESENTED. P L A N N I N G  FOR A LARGE Z I M P R O  P L A N T  I N  
GERM 4NY HAS BEEN STARTED. 

10 02 PYROLYSIS 

lQ-07-0Ql55 BURNS REFUSE WITHOUT F L A M E  ( P Y R O L Y S I S  ) 

T H E  AMERICAN C I T Y  8 2 ( 2 ) ,  P. 102-104 (1967) .  P Y R O L Y S I S  OF S O L I D  WASTE APPEARS P R O M I S I N G  BECPUSE - ( 1 )  VOLUME 
R E D U C T I P N ,  ( 2 )  PROCESS SHOULD B E  S E L F - S U S T A I N I N G ,  AND ( 3 )  L I Q U I D  AND TARRY BY-PRODUCTS MAY HAVE COMMERCIAL VALUE. 
RESEARCH IS TO BE CCrUDUCTE'D B Y  C I T Y  OF SAN-DIEGOT C A L I F O R N I A .  P I L O T  P L A N T  I S  PROPOSED TO F U R N I S H  D E F I N I T I V E  
I N F O R M A T I O N  ON F Y R O L Y S I S  AS D I S P O S A L  METHOD. ( U C I  

lC=!IZ=Q~Jl3 P Y R O L Y T I C  C E C O M P O S I T I O N  OF S O L I D  WASTES ( P Y R O L Y S I S  SALVAGE HEAT-R ECOVERY LANTZ-CONVERTER 1 
P U B L I C  NORKS ? 9 ( 8 ) ,  P .  82-83, 106  (AUGUST 1968) .  P Y R O L Y S I S  I S  D E F I N E D  AS C H E M I C A L  D E C O M P O S I T I O N  BY T H E  A C T I O N  O F  
H E A T  I N  T H E  ABSENCE O F  OXYGEN. A PLANT I S  B E I N G  I N S T A L L E D  AT FORD MOTOP COMPANY I N  SAN JOSE, C A L I F C R N I A  TO HANDLE 40 
TO 50 TONS O F  I N D U S T R I A L  WASTE PER DAY. 4 3'30 TON/DAY P L A N T  I S  PROPOSED FOR S A N  FRANCISCO,  C A L I F .  AND A P L A N T  FOR 

HOFFMAN, D. A. 
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HOUSTON, TEXAS.  B A S I C A L L Y  T H E  PROCESS PRODUCES GAS WHICH CAN B E  USED FOR POWER GENERATION,  CHARCOAL, AND A L I Q U I D  
CONDENSATE WHICH I S  A P O T E N T I A L L Y  V A L U A B L E  SOURCE O F  ORGANIC COMPOUNDS. THE M A T E R I A L  I S  SORTED, GROUND AND PUT I N  THE 
L A N T Z  CONVERTER WHERE THE M A T E R I A L  IS HEATED TO 1 2 0 0  DEGREES F I N  AN OXYGEN-FREE ATMOSPHERE. STEAM, CARBON D I O X I D E ,  
AND CARBON MONOXIDE ARE T H E  F I R S T  GASES PRODUCED. AS T H E  TEMPERATURE R I S E S ,  V O L A T I L E  GASES (HYDROGEN, METHANE, 
E T H Y L E N E ,  AND ETHANE)  ARE PRODUCED. ABOUT 2 5  CU-FT OF GASES ARE RECOVERED FROM EACH POUND OF WASTE. ENERGY VALUE OF 

THE FURNACE I N P U T  ( B Y  W E I G H T )  I S  PRODUCED I N  T H E  FORM O F  CHARCOAL. THE H E A T  VALUE OF THE CHARCOAL I S  ABOUT 12,000 BTU. 
AVERAGE T I M E  I N  THE CONVERTER I S  FROM 1 2  TO 1 5  MINUTES. I T  I S  A N T I C I P A T E D  THAT S A L E  OF BY-PRODUCTS W I L L  PAY FOR MOST 

T H E  GAS IS BETWEEN 4 0 P  AND 500 BTU. I F  THE G A S  I S  COOLED, A CONDENSATE I S  FORMED. F I N A L L Y  ABOUT 30 TO 35 PERCENT O F  

O F  T H E  O P E R A T I N G  COST O F  T H E  PROCESS. 

l!kQZ=Q.lQ52 D E S T R U C T I V E  D I S T I L L A T I O N  - LANTZ CONVERTERS--BASIC CONSERVATION MACHINERY ( P Y R O L Y S I S  SALVAGE 
BROCHURE I S S U E D  BY PAN A M E R I C A N  RESOURCES, INC. ,  L A N T Z  CONVERTER D I V I S I O N .  THE L A N T Z  CONVERTER O R I G I N A L L Y  WAS 

BE O B T A I N E D  1 1 3  POUND Of CARBONACEOUS F U E L  WHICH MAY BE COMPRESSED FOR I N D U S T R I A L  CHARCOAL FUEL OR B R I Q U E T T E D  FOR 
DEVELOPED FOR USE I N  THE D I S P O S A L  OF WASTES FROM RANCH OPERATIONS.  FROM ONE POUND OF A T Y P I C A L  C O M B U S T I B L E  WASTE CAN 

COMMERCIAL CHARCOAL, 1 / 2  POUND OF CRESOTAR ( A  V A R I A B L E  OF L I Q U I D  CREOSOTE AND T A R ) ,  AND 4 C U  F T  OF COMBUSTIBLE GAS. 
THE THREE T Y P E S  OF LANTZ CCNVEPTER U N I T S  ARE THE BATCH TYPE, T H E  INTERVAL-FEED RAM TYPE,  AND T H E  CONTINUOUS FLOW 
M U L T I P L E  SCREW TYPE,  OF WHICH THERE ARE THE D U A L  C Y L I N D E R  U T I L I T Y  TYPES AND T H E  COMPLETELY AUTOMATIC TYPES.  T H E  L A T T E R  
DO NOT R E Q U I R E  A F U L L - T I M E  OPERATION.  A D E S C R I P T I O N  OF THE CONVERTER I S  PRESENTED. ( U C )  

lQ=Q2=Q.l2111 STABLE P Y R O L Y S I S  PRODUCTS OF C E L L U L O S E  EXPOSED T O  I N T E N S E  THERMAL R A D I A T I O N  

U. S. N A V A L  R A D I O L O G I C A L  DEFENSE LABORATORY 9 (JANUARY 1 9 6 5  1 T H E  V O L A T I L E  PRODUCTS OF P Y R O L Y S I S  GENERATED FROM 
MARTIN,  S. 6 .  + RAMSTAD, R. W. 

CELLULOSE AS A FUNCTION O F  T I M E  BEFORE, DURING,  AND AFTER I G N I T I O N  I N  A I R  ARE E S T I M A T E D  FROM GAS CHROMATCGRAPHY 
ANALYSES OF VAPCRS EVOLVED DURING EXPOSURES O F  C E L L U L O S E  TO I N T E N S E  R A D I A N T  ENERGY I N  A H E L I U M  ATMOSPHERE. I N  ALL,  2 4  
COMPONENTS WERE RESOLVED AND 1 8  WERE I D E N T I F I E D .  T H E  CHROMATOGRAPHICALLY MEASURED COMPONENTS COMPROMISE 20 PERCENT TO 
5C PERCENT OF T H E  EXPOSURE WEIGHT LOSS. THE REMAINDER I S  B E L I E V E D  TO BE MOSTLY LEVOGLUCOSAN. ( U C )  

l e - 0 2 - 0 1 2 8 2  THE PORTEUS PROCESS ( SLUDGE(SEWAGE1 D E W A T E R I N G t S L U D G E )  1 
BROCHURE BY T H E  B S F  CORP, SAN FRANCISCO,  C A L I F O R N I A ,  B U L L E T I N  NO. S 114, ( 1 9 6 7 ) .  RAW SLUDGE ( P R I M A R Y  OR SECONDARY) 
I S  PUMPED FROM S E D I M E N T A T I O N  TANK OR D I G E S T E R  T O  STORAGE TANK. FROM T H E  TANK, T H E  SLUDGE I S  PUMPED THROUGH A H E A T  
EXCHANGER T O  T h E  R E A C T I O N  VESSEL.  W I T H I N  THE R E A C T I O N  VESSEL, TEMPERATURES ARE M A I N T A I N E D  AT 350 T O  390 DEGREES F. 
PRESSURES AT 180 TO 2 1 C  P S I ,  AND T H E  U S E  OF A S P E C I A L L Y  DESIGNED STEAM-JET C I R C U L A T O R  ASSURE A N  I N T I M A T E  M I X T U R E  OF 
SLUDGE AND STEAM. AFTER A CYCLE OF APPROXIMATELY T H I R T Y  MINUTES,  THE C O N D I T I O N E D  SLUDGE I S  P A S S E D  BACK THROUGH THE 
HEAT EXCHANGER, G I V E S  UP I T S  HEAT T O  I N C O M I N G  RAW SLUDGE, AND ENTERS THE D E C A N T I N G  VESSEL. WHEN T H E  TREATED SLUDGE 
L E A V E S  THE H E A T  EXCHANGER, T H E  TEMPERATURE HAS BEEN REDUCED TO ABOUT 90 DEGREES F. THE D E C A N T I N G  VESSEL ACTS AS A 
S E D I M E N T A T I O N  TANK. THE S O L I D  M A T E R I A L  S E T T L E S  R A P I D L Y  WHILE SUPERNATANT WATER R I S E S  TO THE TOP WHERE I T  I S  DRAWN 
OFF. AT T H I S  P C I N T ,  T H E  T R E A T E D  SLUDGE HAS BEEN REDUCED TO ABOUT ONE-THIRD I T S  O R I G I N A L  VOLUME. T H I S  DENSE PRODUCT I S  
PASSED FOR F I N A L  DEWATERING TO VACUUM-FILTERS,  F ILTER-PRESSES,  OR OTHER MECHANICAL DEWATERING EQUIPMENT. S E L E C T I O N  OF 
T H I S  F I N A L  DEWATERING S T E P  DEPENDS UPON I N D I V I D U A L  P L A N T  REQUIREMENTS. VACUUM-FILTERED CAKES W I T H  5 5  PERCENT M O I S T U R E  
HAVE B E E N  PRODUCED I N  ONE SWISS I N S T A L L A T I O N .  F I L T E R - P R E S S E D  CAKES ARE MORE COMMONLY USED I N  GREAT B R I T A I N .  THESE 
CAKES C O N T A I N  A S  L I T T L E  A S  3 5  PERCENT MOISTURE. W I T H  E I T H E R  TECHNIQUE,  THE F I N A L  PRODUCT I S  AN E A S I L Y  HANDLED S T E R I L E  
CAKE. DEWATERED CAKES ARE I D E A L L Y  S U I T E D  FOR FUEL-FREE AUTOGENOUS COMBUSTION I N  A BSP M U L T I P L E - H E A R T H  FURNACE. WHERE 
LOCAL CODES P E R M I T ,  THE CAKE CAN BE USED FOQ COMPOST OR L A N D F I L L .  ( U C )  

10-07-Ql175 B A T C H  RETORT P Y R O L Y S I S  OF S O L I D  M U N I C I P A L  WASTES ( C O M P O S I T I O N  S A L V A G E  

ENVIRONMENTAL S C I E N C E  TECH 2 ,  P. 1 0 2 3 - 1 0 2 6  (NOVEMBER 1 9 6 6  1 DATA COLLECTED FROM THE P Y R O L Y S I S  OF THE C O M B U S T I B L E  

OF ONE OR MCRE CF I T S  PRODUCTS. T H I S  E L I M I N A T E S  T H E  PURCHASE O F  A D D I T I O N A L  F U E L  TO M A I N T A I N  T H E  PRECESS ON A 

P R O O U C T ( S I  I N C I N E R A T E D  T O  S U S T A I N  T H E  PROCESS MAY B E  M A N I P U L A T E D  TO PROVIDE SOME F I N A N C I A L  RETURN T O  OFFSET T H E  COST OF 
T H E  OPERATIONS.  THE R E S I D U A L  CHAR I S  COMPARABLE TO A S E M I A N T H R A C I T E  COAL AND THUS C O N S T I T U T E S  AN E A S I L Y  TRANSPORTABLE 

C O N S T I T U T E  A SOURCE OF ORGANIC COMPOUNDS. T H E  I N E R T  S O L I D ( S )  FROM THE PROCESS ARE S T E R I L E  AND REPRESENT A S A T I S F A C T O R Y  
F I L L  M A T E R I A L .  VOLUME R E D U C T I O N  BY P Y R O L Y S I S  O F  T H E  C O M B U S T I B L E  PORTION OF T Y P I C A L  SAN OIEGO REFUSE I S  I N  EXCESS OF 5 0  
PERCENT. BASED ON PRESENT I N C O M P L E T E  KNOWLEDGE OF C A P I T A L  COSTS I N V O L V E D ,  I T  WOULD SEEM J U S T I F I E D  TO PUT C A P I T A L  
E Q U I P M E N T  COSTS OF P Y R O L Y S I S  T E N T A T I V E L Y  AT ABOUT TWO-THIRD THOSE OF I N C I N E R A T I O N .  THE E X A C T  F I G U R E S  W I L L  NEVER BE 
DEVELOPED U N T I L  A LARGE C A P A C I T Y  CONTINUOUS P Y R O L Y Z I N G  I N S T A L L A T I O N  I S  ERECTED. 

HOFFMAN, D. A. + F I T Z ,  R .  A. 

P O R T I 3 N  OF A T Y P I C A L  SAN D I E G O  REFUSE DEMOYSTRATE THAT, ONCE STARTED, T H E  PROCESS CAN B E  S U S T A I N E D  BY T H E  I N C I N E R A T I O N  

CONTINUOUS B A S I S .  SHOULD A SALVAGE MARKET E X I S T  FOR ANY OF T H E  GASES, L I Q U I D S ,  OR S O L I D  R E S U L T I N G  FROM P Y R O L Y S I S ,  THE 

F U E L .  I F  THE S E P A R A T I O N  PROBLEM C A N  BE OVERCOME, T H E  PYROLIGNEOUS A C I D S  AND T A R  F R A C T I O N  FROM T H E  PROCESS MAY 

=32=QJ.zZ R U B B I S H ,  GOOD TO THE L A S T  SCRAP ( P Y R O L Y S I S  SALVAGE COMPOSTING 
ENGRG NEWS-RECORD 160, P. 1 8 ,  49 ( 1 9 6 2 ) .  T H E  ' S A L V A G E  AND CONVERSION'  REFUSE D I S P O S A L  AND R E C L A M A T I O N  SYSTEM, 
C O M P R I S I N G  SALVAGIIVG, COMPOSTING AND D I S T I L L A T I O N  PROCESSES, DEVELOPED BY L O C K H E E D - C A L I F O R N I A  C 0 . t  I S  DESCRIBED.  A L L  
QEFUSE PASSES THROUGH T H E  SALVAGE OPERATION ON CONVEYOR B E L T S  AND I S  SPRAYED W I T H  D I S I N F E C T A N T  DEODORANT. CARDBOARD, 
QAGS, M E T A L  AND G L A S S  ARE THEN SORTED OUT AND REMOVED W H I L E  T H E  REMAINDER CONTINUES ALONG THE CONVEYOR TC BE D I V E R T E D  
T O  E I T H E R  T H E  CCMPOSTING OR D I S T I L L I N G  PLANT.  I N  THE PATENTED COMPOSTING PROCESS, REFUSE I S  F E D  I N T O  HEAT CHAMBERS 
WHERE CRUDE SEkPGE S O L I D S ,  D I G E S T E D  SEWAGE SLUDGE AND/OR WET GARBAGE ARE USED AS A M O I S T E N I N G  AGENT FOR THE DRY REFUSE, 
THUS I N C R E A S I N G  THE RATE OF COMPOSTING AND I M P R O V I N G  THE Q U A L I T Y  OF T H E  END-PRODUCT. T H E  REFUSE IS THEN TRANSFERRED TO 
D I G E S T I O N  TANKS k H E R E  B A C T E R I A L  REDUCTION OCCURS AND AFTER 6 D A Y S  I T  I S  PASSED T O  A SECONDARY GRINDER, SCREENED, 
BAGGED, AND SOLD. THE D I S T I L L A T I O N  PROCESS U T I L I Z E S  SELECTED GRADED M A T E R I A L  F E D  I N T O  A CONVERTOR RETORT WHERE I T  I S  
CARBONIZED BY I N D I R E C T  A P P L I C A T I O N  OF HEAT, COOLED C L A S S I F I E D  AND STORED FOR FURTHER PROCESSING. GAS GENERATED D U R I N G  
T H E  PROCESS I S  R E C I R C U L A T E D  AS FUEL FOR THE CONVERTER. I T  I S  C L A I M E D  THAT T H I S  SYSTEM, THE END-PRODUCTS CF WHICH ARE 
CHARCOAL, METHANE GAS P N D  CRESOTARS, WTLL E V E N T U A L L Y  E L I M I N A T E  T H E  CUT-AND-FILL ,  AND I N C I N E R A T I O N  METHODS OF D I S P O S A L  
P R O V I D I N G  A SMOG- AND ODOR-FREE OPERATION.  

10 03 COMPACTION INTO BUILDING MATERIAL 

lQ=m=QQQU C H I C A G C  k I L L  C@MPACT I T S  REFUSE ( COMPACTION R A I L - H A U L  1 
T H E  AMERICAN C I T Y  83(6), 5 8  ( J U N E  1 9 6 8 1 .  A PILOT-MODEL REFUSE COMPACTOR W I L L  BE USED T O  COMPRESS REFUSE I N  CHICAGO 
I N T O  DENSE CUBES. THESE CUBES MAY BE USED T O  F I L L  L A K E  SHORE PROPERTY. 

J&=Q&L!QZS3 I S  B A L E D  R E F U S E  THE ANSWER ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  1 

THE A M E R I C A N  C I T Y  7 7 ( 2 ) ,  P. 149  (FEBQUARY 1 9 6 9 ) .  T H E  A R T I C L E  SUGGESTS A NEW APPROACH TO THE S O L U T I O N  OF THE S O L I D  
WASTE D I S P O S A L  PROBLEM - B,ALING THE REFUSE AND D I S P O S I N G  OF I T  AT S A N I T A R Y  L A N D F I L L  S I T E S .  T H E  METHOD I N V O L V E S  THREE 
PHASES, VIZ.,  ( 1 )  I N S T A L L A T I O N  O F  A BALER AT THE REFUSE TRANSFER S T A T I O N  TO COMPRESS AND BALE REFUSE, ( 2 )  THE USE OF A 
S U I T A B L E  T R U C K I N G  CCNVEYANCE FOR H A U L I N G  A LARGE PAYLOAD TO T H E  D I S P O S A L  S I T E ,  AND ( 3 )  S T A C K I N G  THE B A L E S  S I D E  B Y  S I D E  
AND ON T O P  OF EACH OTHER, U S I N G  EARTH COVER TO P R O V I D E  A S A N I T A R Y  L A N D F I L L .  THE REFUSE MUST B E  GREATLY COMPACTED, OR 

V I N C E Z ,  J. J. 

THE B E N E F I T S  W I L L  NOT B E  WORTH THE TROUBLE. THE B A L I N G  OR B I N D I N G  M A T E R I A L  MUST BE STRONG ENOUGH TO R E T A l N  THE R E F U S k  
I N  A COMPRESSED C O N D I T I C N  LONG ENOUGH T O  PREVENT ANY CONSIDERABLE LOSS D U R I N G  THE H A N D L I N G  PROCESS. ADVANTAGES O F  T H E  
PPOCESS O B V I O U S L Y  I N C L U D E  REDUCED H A U L I N G  COSTS, LONGER TERM USE O F  THE D I S P O S A L  S I T E ,  L E S S  BLOWING OF PAPER AT THE 
S I T E  AND P NEATER APPEARANCE. THE M A I N  DRAWBACK TO T H E  PROCESS I S  T H E  FACT THAT NO COMPRESSORS H A V E  AS YET BEEN 
DESIGNED,  AND WHEN THEY ARE, T H E  COSTS WILL B E  H I G H  U N L E S S  A LARGE NUMBER OF F A C I L I T I E S  ADOPT T H I S  MEANS OF D I S P O S A L .  
( U C )  
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10 04 BRIQUETTING INTO FUEL 

L p Z D 4 - 0 0 7 u  PROSPECTS OF RECOVERING F U E L  FROM REFUSE ( B R I Q U E T T I N G (  F U E L )  S E P A R A T I O N  G R I N D I N G  D R Y I N G  C A P A C I T Y  
COST(OPERAT1 NG) CCMPOSTING C O S T ( C A P 1 T A L  I 1 
S T I R R U P ,  F. L. 

SURVEYOR llB(3492)~ P. 289-291 (MARCH 28,  1959). D E S C R I P T I O N  OF E X P E R I M E N T A L  P L A N T  A T  MUTTENZ, S W I T Z E R L A N D  FOR 
PRODUCTION OF B R I Q U E T T E D  F U E L  AND F E R T I L I Z E R S  FROM REFUSE. MAGNETIC SEPARATION,  G R I N D I N G ,  DRYING,  B R I Q U E T T I N G ,  AND 
COMPOSTING ARE D E T A I L E D .  P L A N T  D I S P O S E S  OF 20Q TONS REFUSE PER DAY AND PRODUCES ABOUT 60 TONS O F  FUEL.  ( E 1 1  

10 05 FUEL CELLS 

1Q=Q%p1161, ORGPNIC WASTES CFFER NEW SOURCE O F  E L E C T R I C A L  ENERGY ( F U E L - C E L L ( B I O L 0 G I C A L I  1 
COMPOST S C I E N C E  2(2), P. 45-46 (SUMMER 1961). LABORATORY S T U D I E S  OF THE U.S. GEOLOGICAL SURVEY SHOW T H A T  T H E  
D E C O M P O S I T I O N  OF ORGANIC WASTES CAN BE CONTROLLED T.0 PRODUCE E L E C T R I C I T Y  I N S T E A D  OF HEAT.  B A C T E R I A  AND SEA WATER WERE 
P L A C E D  I N  THE ANODE S E C T I O N  W H I L E  THE CATHODE S E C T I O N  C O N T A I N E D  SEA WATER AND OXYGEN. T H E  SLOW F E E D I N G  OF OXYGEN FOR 

ORGANIC WASTE TREATMENT. ( P H E A )  
B I O C H E M I C A L  O X I D A T I C N  ACROSS T H E  BRIDGE PR’3DUCES ELECTRONS. THE METHOD MAY BE A P P L I C A B L E  T O  REFUSE, SLUDGE AND OTHER 

10 06 FLUIDIZED-BED INCINERATORS 

10-06-00355 COVERED P L A N T  TO BURN SLUDGE ( I N C I N E R A T I O N ( F L U 1 D  BED)  SLUDGE(SEWAGE)  
THE A M E R I C A N  C I T Y  77(4), P. 8 (SEPTEMBER 1962). LYNWOOD, WASHINGTON, W I L L  B E  THE F I R S T  COMMUNITY TO HAVE I N S T A L L E D  
T H E  DORR-OLIVER FS SLUDGE D I S P O S A L  SYSTEM. THE P L A N T  I S  PART OF A 1,892,000 DOLLARS PROJECT WHICH I N C L U D E S  CONSTRUCTION 

P O P U L A T I O N  OF 6 0 , O C G  I N  1975. T H E  F S  SYSTEM BURNS T H E  SLUDGE T O  A F I N E  ASH I N  A CLOSED SYSTEM W I T H  WHICH IS E L I M I N A T E D  
NUISANCES,  A I R  AN0 k A T E R  P O L L U T I O N  ACCOMPANYING THE BURNING OF SLUDGE. ( U C )  

OF SEWERS AND PUMP S T A T I O N S .  T H E  FS U N I T  I S  CAPABLE OF D I S P O S I N G  OF THE E N T I R E  OUTPUT OF A P L A N T  I N T E N D E D  T O  S E R V E  A 

lQ=&=QQ44& P O T E N T I A L  ADVANTAGES OF I N C I N E R A T I O N  I N  F L U I D I Z E D  BEDS 

PROC OF THE N A T I O N A L  I N C I N E R A T O R  CONF, ASME, P. 12-17 (MAY 5-87 1968). P O T E N T I A L  ADVANTAGES OFFERED BY F L U 1  D I Z E D  

SMALL P I L O T  PLANT FOR I N V E S T I G A T I O N  O F  S O L I D  WASTE COMBUSTION I S  DESCRIBED.  SOME P R E L I M I N A R Y  R E S U L T S  O B T A I N E D  FROM 

B A I L I E ,  R e  C. + DONNER, D. M. + G A L L I ,  A. F.  

BED FURNACE FOR COMBUSTION OF WIDE V A R I E T Y  OF S O L I D  WASTES ARE PRESENTED ALONG W I T H  D E S C R I P T I O N  O F  F L U I D I Z E D  BED. 

T H I S  P L A N T  ARE PRESENTED ALONG W I T H  D I S C U S S I O N  OF SOME PROBLEMS ENCOUNTERED I N  F E E D I N G  U N I T .  ( E 1 1  

l0-06-Q1Qss F L U I D I Z E D - B E D  COMBUSTION 

VERBRENNUNG I N  DER W I R B E L S C H I C H T ,  CHEM I N G - T E C H  40(11) P. 500-515 (1968) A D I S C U S S I O N  I S  G I V E N  OF F L U I D I Z E D - B E D  
COMBUSTION A P P L I C A T I O N S .  EXAMPLES DESCRIBED I N  D E T A I L  ARE- I R O N  P Y R I T E  R O A S T I N G  AS AN EXOTHERMIC R E A C T I O N  OF A S O L I D  

B U R N I N G  O F  WET WASTE PRODUCTS I N  PETROLEUM R E F I N E R I E S  A S  A M I X E D  PROCESS. ( C A I  

lQ=QkUlU F L U I D  BED I N C I N E R A T O R S  S T U D I E D  FOR S O L I D  WASTE D I S P O S A L  ( COMBUSTION E M I S S I O N ( C 0 N T R O L )  

ENVIRONMENTPL S C I E N C E  T E C H  2 ( 7 ) ,  P. 495-497 ( J U L Y  1968). A R T I C L E  D E S C R I B E S  hORK UNDERWAY T O  DETERMINE T H E  

REQUIREMENTS (PERHAPS A S  LOW AS 5 PERCENT) AND R E S U L T I N G  DECREASE I N  OFF-GAS C L E A N I N G  EQUIPMENT AND LOWER COST. 

REH, La 

FEED,  H Y D R O L Y S I S -  O X I D E S  OF FERRCUS C H L O R I D E  T O  F E R R I C  O X I D E  AND HCL AS AN ENDOTHERMIC R E A C T I O N  OF A F L U I D  F E E D ,  AND 

DEMON STRP T I  ON-GRANT 1 

F E A S I B I L I T Y  OF U S I N G  F L U I D I Z E D  BED TECHNIQUES FOR REFUSE BURNING. ADVANTAGES OF T H I S  PROCESS ARE THE REDUCED EXCESS A I R  

PROBLEMS N E E D I N G  S C L U T I O N  ARE T H E  F E E D I N G  OF THE U N I T  AND ASH REMOVAL. A T Y P I C A L  F L U I D  BED REACTOR C O N S I S T S  OF, A 
LOWER CHAMBER FOP D I S T R I B U T I N G  THE F L U I D I Z I N G  GAS, A M I D D L E  S E C T I O N  WHERE T H E  B E D  M A T E R I A L  ( S U C H  AS S I L I C A  SAND) I S  
KEPT I N  S U S P E N S I O N  BY T H E  F L U I D I Z I N G  GAS AND WHERE THE D E S I R E D  R E A C T I O N  T A K E S  PLACE, AND AN UPPER CHAMBER WHERE THE GAS 
PASSES OUT OF THE BED. A P I L O T  PLANT DEMONSTRATION I S  CURRENTLY UNDER CONSTRUCTION. 

U-06-Q1325 THE D I S P E S A L  OF SEWAGE SLUDGE BY COMBUSTION, W I T H  S P E C I A L  REFERENCE TO F L U I D I Z A T I O N  METHODS ( 
I N C I N E R P T I O N  W E T - O X I C A T I O N  1 
MARSON, h- k .  

J PROC I N S T  SEW P U R I F ,  P .  320-331 (1965). THE AMOUNT OF SEWAGE SLUDGE B E I N G  PRODUCED HAS I N C R E A S E C  CONSIDERABLY I N  
RECENT YE4RSp AND D I S P C S A L  I S  OFTEN D I F F I C U L T .  SOME METHODS O F  D I S P O S A L  ARE E X P E N S I V E ,  D I S P O S A L  A T  SEA MAY BE 
U N H Y G I E N I C ,  AND USE AS F E R T I L I Z E R  MAY B E  A H E A L T H  HAZARD (OWING T O  T H E  PRESENCE OF R E S I S T A N T  I N T E S T I N A L  P A R A S I T E S  I N  
T H E  SLUDGE)  OR BE‘ I M P O S S I B L E  I F  THE SLUDGE C O N T A I N S  T O X I C  M E T A L S  FROM TRADE WASTES WATERS. T H E  AUTHOR CONSIDERS THAT 
T H E  MOST S A T I S F A C T O P Y  METHCD CF D I S P O S A L  IS BY COMBUSTION AND HE DESCRIBES,  W I T H  DIAGRAMS,  V A S I O U S  PROCESSES FOR T H I S  
PURPOSE, I N C L U D I N G  T H E  ZIMMERMANN AND C E D E R Q U I S T  WET COMBUSTION PROCESSES, THE A T O M I Z E D  S U S P E N S I O N  TECHNIQUE,  
COMBUSTION I N  ADMIXTURE W I T H  GARBAGE, COMBUSTION I N  STAGE FURNACES AND DRUM FURNACES, AND F L U I D I Z E D  COMBUSTION B Y  THE 
DORR-OLIVER PROCESS AND THE E S S L I N G E N  PROCESS, WHICH I S  NOW I N  USE AT LAUSANNE, S W I T Z E R L A N D .  THE ADVANTAGES OF 
F L U D I Z E D  COMBUSTION ARE I N D I C A T E O .  ( W P A I  

lP=!26=!2ZQSft SMOKELESS F L U I D - B E D  I N C I N E R A T O R  I S  ON STREAM 

O I L  AND GAS JOURNAL 67(50)r P. 68-69 (DECEMBER 15, 1969). A NEW F L U I D  I N C I N E R A T O R  WHICH D I S P O S E S  OF WASTES WITHOUT 
EWING, R .  C. 

E M I T T I N G  SMOKE OR ODOR I N T O  THE ATMOSPHERE I S  ON STREAM AT AMERICAN O I L  CO., MANDON, N.D. R E F I N E R Y .  THE U N I T  I S  
D E S I G N E D  T O  D I S P O S E  OF O I L  SLUDGES, EMULSIONS,  AND ODOROUS C H E M I C A L S  WITHOUT P O L L U T I N G  T H E  ATMOSPHERE. T H E  WASTE 
M A T E P I A L S  ARE CONVERTED I N T @  CARBON D I O X I D E ,  WATER, AND ASH, WHICH I S  S U I T A B L E  FOR L A N D F I L L  D I S P O S A L .  THE E S T I M A T E D  
TOTAL COST OF THE P L A N T  WAS ABOUT $354,00@. D E S I G N  DATA AND O P E R A T I O N A L  E X P E R I E N C E  ARE G I V E N .  

LQdXz5!2.1Z4 COMBUSTION POWER U N I T  - 400 (CPU-4r)O - A T E C H N I C A L  ABSTRACT ( F L U I D I Z E D - B E D  HEAT-RECOVERY T U R B I N E ( G A S 1  ) 
U * S .  DEPARTMENT O F  HEALTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E R V I C E ,  R O C K V I L L E ,  MARYLAND (1969). A REPORT B Y  

B A S E L I N E  C O N F I G U R A T I O N  I S  A MODULAR U N I T  THAT IS DESIGNED TO U T I L I Z E  400 TONS/DAY OF REFUSE ( T H E  AMOUNT OF S O L I D  WASTE 
COMBUSTION POWER CO. T H A T  D E S C R I B E S  A TURBOELECTRIC GENERATOR P L A N T  THAT USES M U N I C I P A L  S O L I D  WASTE AS A FUEL.  T H E  

GENERATED BY A COMMbNITY O F  100,000 TO 2007000 P O P U L A T I O N J .  THE 400 TONS OF REFUSE W I L L  PRODUCE UP TO 15,000 KW OF 
E L E C T R I C  PCWER. T H E  HEART OF T H E  PROPOSED U N I T  IS A F L U I D I Z E D  BED REACTOR. VACUUM C O L L E C T I O N  SYSTEKS AND D E S I G N S  T O  
PRODUCE DESALTED WATER O R  STEAM ARE A L S O  MENTIONED. NO M E N T I O N  I S  MADE O F  THE METHOD OF R E S I D U E  H A N D L I N G  OR D I S P O S A L .  
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10 07 CERAMIC-METAL PRODUCTS 
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10 08 RAIL HAUL 
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lQ*QQQ53 E N V I S I O N  T R A I N  LOADS OF 1 , 5 0 0  - 2 , 0 0 0  TONS T O  D E L I V E R  BALES I N  A S E A L E D  R A I L C A R  C O N T A I N E R  ( 

S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 3 ) ,  P. 1 2 - 1 3 ,  16, 30 (MARCH 1 9 6 8 ) .  A PROPOSEG OPERATION I N C L U D I N G  COMPACTION, 
S A N I T A R Y - L A N D F I  LL COMPACTION B A L I N G  R A I L - H A U L  TRANSFER-STATION 1 

B A L I N G ,  R A I L  H A U L  AND L A N D F I L L  I S  O U T L I N E D .  I N I T I A L L Y  OPERATION WOULD B E  I N  C O N J U N C T I O N  W I T H  REGULAR R A I L R O A D  
SCHEDULES, B U T  AS VOLUME I N C R E A S E S  U N I T  T R A I N S  ARE PROPOSED. D E T A I L S  OF THE TRANSFER S T A T I O N  AND LAND F I L L  O P E R A T I O N  
ARE G I V E N .  

1Q-08-0QQ35 REFUSE D I S P O S A L  BY R A I L R O A D  ( SHREDDING B A L I N G  R A I L - H A U L  COMPACTION S A N I T A R Y - L A N D F I  L L  TRANSFER-STATION 1 
P U B L I C  WORKS 9 9 ( 7 ) ,  P. 9 2  ( J U L Y  1968).  A PROPOSFD R A I L - H A U L ,  S T R I P  M I N E  R E C L A M A T I O N  SCHEME FOR T H E  C I T Y  OF 
P H I L A D E L P H I A  I S  DESCRIBED.  WASTE WOULD BE COLLECTED AND D E L I V E R E D  TO TRANSFER S T A T I O N S  B Y  THE C I T Y .  AT THE TRANSFER 
S T A T I O N  T H E  WASTE WOULD BE SHREDDED AND B A L E D  TO A D E N S I T Y  OF 70 T O  72 L B S I C U - F T .  BALES WOULD BE LOADED ON R A I L  CARS 

E S T I M A T E D  TO B E  $5.39 /TON.  

LZT=Q&Q.QaZT R A I L R O A D  WILL HAUL WASTE TO ABANDONED S T R I P  M I N E S  ( R A I L - H A U L  S A N I T A R Y - L A N D F I L L  ASH-DISPOSAL 1 
REFUSE REMCVAL JOURNAL 10(19), P. 14 (OCTOBER 1 9 6 7 ) .  A D E S C R I P T I O N  OF THE PROPOSED R A I L  H A U L  SYSTEM FOR THE C I T Y  
O F  P H I L A D E L P H I A .  I N  A D D I T I O N  TO HOUSEHOLD REFUSE I T  I S  PROPOSED T O  D I S P O S E  OF I N C I N E R A T O R  ASH FROM T H E  P H I L A D E L P H I A  
I N C I N E R A T O R S .  ( S E E  ALSO ENTRY 1 0 - 0 8 - 0 9 0 5 5 )  

lQ=.Q&QQIIl R A I L - H A U L  R E F U S E  D I S P O S A L  ( TRANSFER-STATION COMPACTION COST(FRE1GHT REFUSE C O L L E C T I O N  1 

THE A M E R I C A N  C I T Y  8 3 ( 8 ) ,  P. 7 9 - 8 0  (AUGUST 1 9 6 8 ) .  T H E  THREE MAJOR ELEMENTS O F  THE APWA R A I L - H A U L  STUDY ARE - (1) 
TRANSFER S T A T I O N S ,  (2) R A I L  HAUL L I N K ,  AND ( 3 )  THE U L T I M A T E  D I S P O S A L  METHODS. MAJOP B E N E F I T S  ARE - ( 1 )  R A I L - H A U L  

AND MOVED T O  T k E  D I S P O S A L  S I T E .  D I S P O S A L  H I L L  B E  I N  ABANDONED S T R I P  M I N I N G  S I T E S  I N  U P S T A T E  PENNSYLVANIA.  COST I S  

BUGHER, R e  De + WOLF, C. 

M I G H T  BE ABLE T C  D I S P O S E  O F  REFUSE AT ABOUT 4.00 DOLLARS PER TON. ( 2 )  R A I L - H A U L  M I G H T  E N A B L E  C C C M U N I T I E S  T O  CHANGE FROM 
METHODS O F  D I S P O S A L  T H A T  ARE NOW INADEQUATE. (3) R A I L - H A U L  E S T A B L I S H E S  A C A P A B I L I T Y  FOR L A N D  R E C L A M A T I O N  AND THE 
CONVERSION O F  WORTHLESS M I N I N G  AND OTHER L A N D  TO A C T I V E  RESOURCES. ( 4 )  THE R A I L - H A U L  SYSTEM P R C V I D E S  AN E F F E C T I V E  AND 
R E L I A B L E  METHOD OF D I S P O S I N G  CF S O L I D  WASTES. ( 5 )  R A I L - H A U L  I S  BROADLY A P P L I C A B L E  TO LARGE AND S M A L L  COMMUNITIES.  ( 6 )  
I N  TERMS OF O R G A N I Z A T I O N ,  R A I L - H A U L  I S  CAPABLE OF ACCOMMODATING A L L  K I N D S  OF ARRANGEMENTS. 

1 0 - 0 8 - Q Q D Z  R A I L - H A U L  PROJECT FOR P H I L A D E L P H I A  I S  DEAD ( TRANSPORTATION C O S T ( C A P 1 T A L )  T R A N S F E R - S T A T I O N  

S O L I D  WASTES MANAGEMENT/RRJ 11(2), P a  3 4  (FEBRUARY 1 9 6 8 1 .  P H I L A D E L P H I A ' S  C I T Y  C O U N C I L  HAS K I L L E C  TI-E P L A N  FOR T H E  
S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  

R E A D I N G  R A I L R O A D  TO H A U L  T H E  M U N I C I P A L I T Y ' S  9 E F U S E  TO ABANDONED S T R I P  M I N E S  I N  S C H U Y L K I L L  COUNTY. THE COST OF THE 
PROJECT WAS PUT A T  47 M I L L I O N .  P H I L A D E L P H I A  AND EASTERN LAND RECLAMATION COMPANY$ A S U B S I D A R Y  OF T H E  R E A D I N G  
COMPANY, HAD REACHED AGREEMENT ON T H E  FOUR-YEAR E X P E R I M E N T A L  PLAN.  REFUSE WAS TO BE TRFATED AT TWO TRANSFER S T A T I O N S ,  
WHICH THE C I T Y  WOULD H A V E  B U I L T  AT A COST OF ABOUT $5 M I L L I O N ,  AND HAULED I N  S E A L E D  R A I L C A R S  TO S T R I P  M I N E S  NEAR 
P O T T S V I L L E ,  P E N N S Y L V A N I A .  AN A R T I C L E  ON T H I S  NOW-REJECTED P L A N  WAS C A R R I E D  I N  T H E  OCTOBER, 1 9 6 7 ,  I S S U E  OF S O L I D  WASTES 
MANAGEMENT/RRJ 

lQ, .dwu16 WESTERN P A C I F I C  R A I L R O A D  P L A N N I N G  A REFUSE EXPRESS ( R A I L - H A U L  
REFUSE REMOVAL JOURNAL 1 0 ( 9 ) ,  P. 18 (SEPTEMBER 1 9 6 7 ) .  A PROPOSAL I S  B E I N G  DEVELOPED TO R A I L - H A U L  REFUSE FROM SAN 
FRANCISCO TO T H E  NEVADA DESERT. SEALED 7 C  CAR T R A I N S  ARE V I S U A L I Z E D .  

lQ,.rll&QQU DEkVER EYES R 4 I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  H A U L  C O S T ( C O L L E C T I 0 N )  C O S T ( O P E R A T 1  NG) 
S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 1 1  P. 8 (JANUARY 1 9 6 8 )  A PROPOSAL RECENTLY S U B M I T T E D  TO T H E  C I T Y  O F  DENVER B Y  THE 
DENVER AND R I O  GRANDE R A I L R O A D  OFFERS TO D I S P O S E  OF HOUSEHOLD WASTES V I A  R A I L  L I N E S  AND EQUIPMENT.  CONTRACT TERMS C A L L  
FOR DENVER TO CONTINUE C O L L E C T I N G  FRCM HOMES. M U N I C I P A L  TRUCKS WOULD HAUL THE REFUSE TO A P A I R  OF I N - C I T Y  T R U C K - R A I L  
TRANSFER S T A T I O N S  T O  BE B U I L T  B Y  THE RAILROAD.  THE R A I L R O A D  WOULD THEN ASSUME COMPLETE R E S P O N S I B I L I T Y  FOR D I S P O S A L .  
L A N D F I L L ,  INC., A DENVER F I R M  W I L L  OPERATE T H E  D I S P O S A L  S I T E  AS A SUBCONTRACTOR. THE COMPANY HAS ENOUGH PROPERTY FOR 
40 YEARS OF OPERATI@N.  THE R I O  GRANDE WOULD CHARGE DENVER $ 4 . 5 0 / T O N  FOR A GUARANTEED M I N I M U M  OF 8 7 5  TONS/DAY W I T H  THE 
O P E R A T I O N  I N  S E R V I C E  5 DAYS/WEEK. REFUSE B U R I A L ,  E X C L U S I V E  OF TRANSPORTATION,  NOW COSTS T H E  C I T Y  $ l / T O N .  V E H I C L E  COST 
I S  $4.18 /HR,  LABOR COST ( 3  MEN/TRUCKI  PER V E H I C L E  I S  813.13 /HR.  THE T O T A L  COST PER V E H I C L E  I S  $ 1 7 * 1 7 / H R .  USE OF T H E  
R b I L R O A D  SYSTEM WOULD R E S U L T  I N  A S A V I N G  OF 6 8 L / H R / V E H l C L E / W E E K  OR A T O T A L  O F  $1,394/WEEK. ( D E T A I L S  O F  THE 
C A L C U L A T I O N S  ARE G I V E N  I N  THE A R T I C L E . )  A BREAKDOWN OF REFUSE C O L L E C T I O N  V E H I C L E  AND LABOR COSTS I S  TABULATED.  
ADVANTAGES - (1) A C C E S S I B I L I T Y  OF T H E  TRANSFER S T A T I O N S  ( C E N T P A L L Y  LOCATED AND ADJACENT TO THROUGH STREETS) .  ( 2 1  
L O C A T E D  I N  COMMERCIAL ZONES. ( 3 )  F L E X I B I L I T Y .  ( 4 )  R E D U C T I O N  I N  C A P I T A L  EXPENSES. OPERATION-  THE TRUCK D R I V E S  UP AN 
E L E V A T E D  RAMP AhD DUMPS I T S  CONTENTS I N T O  A SURGE B I N .  A ROTARY PLOW MOVES THE TRASH ONTO A CONVEYOR B E L T  WHICH 
C A R R I E S  I T  TO THE SHREDDERS. THE SHREDDERS REDUCE A L L  T Y P E S  O F  REFUSE, I N C L U D I N G  METALS, TO ONE-TENTH I T S  O R I G I N A L  
BULK. T H E  SHREDDERS ACCEPT TRASH A T  370 LB/CU-YD AND G R I N D  I T  AT 1 7 5  CU-YD/HR. THE SHREDDED REFUSE I S  LUMPED I N T O  
R A I L C A R S ,  EACH H A V I N G  A C A P A C I T Y  OF 5 0  T O  70 TONS. THREE TOP-LOCKING COMPARTMENTS ARE SECURED DURING T R A N S I T .  AT T H E  
D I S P O S A L  S I T E ,  TH'E T R A I N  P U L L S  OFF ONTO A S I D I N G .  T H E  CARS ARE DESIGNED TO T I L T .  O P E N I N G  THE S I D E  DOORS CAUSES THE 
SHREDDED REFUSE TO F A L L  I N T C  T H E  CONCRETE R E C E I V I N G  B I N .  A COVERED CONVEYOR B E L T  CARRIES T H E  REFUSE TO L A N D F I L L  
TRENCHES FOR B U R I A L .  ( U t )  

Lfi=Q&=QQ98Q G I A N T  R A I L H A U L  L A N D F I L L  P L A N  I COMPACTION S A N I T A R Y - L A N O F I L L  R A I L - H A U L  TRANSFER-STATION VOLUME-REDUCTION 1 
S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 3 ) ,  P. 1 2  (MARCH 1 9 6 8 ) .  CONSTRUCTION OF A GOLF COURSE ATOP OF A L A N D F I L L ,  A $1 
M I L L I O N  O U T R I G H T  PAYMENT, AND 1 C  CENTS A TON R O Y A L T I E S  T O  T H E  C O M M U N I T I E S  I N V O L V E D  WERE SOME OF THE PROPOSALS OFFERED 
BY A S S O C I A T E D  DEVELOPMENT GORP. TO SEVERAL U P S T A T E  NEW YORK M U N I C I P A L I T I E S  I N  AN EFFORT T O  O B T A I N  A L A N D F I L L  S I T E .  T H E  
L O C A T I O N  WCULD BE USED AS THE END-POINT FOR D E P O S I T I N G  B A L E D  R E F U S E  R A I L H A U L E D  B Y  THE NEW YORK CENTRAL RAILROAD.  THE 
SYSTEM A S  PROPOSED B Y  A S S O C I A T E D  DEVELOPMENT AND THE NEW YORK CENTRAL E N V I S A G E S  THE CONSTRUCTION OF A TRANSFER 
COMPACTION S T A T I O N ,  REMOVAL OF T H E  COMPACTED REFUSE ON R A I L C A R S  TO L A N D F I L L ,  AND PRCCEDURES FOR U L T I M A T E  D I S P O S A L  AN0 
R E C L A M A T I O N  OF THE S I T E .  TRANSFER S T A T I O N  - T H E  PROCESS CONSISTS OF L O A D I N G  REFUSE I N T O  CONTINUOUS-ACTING,  E X T R U S I O N  
U N I T S .  REFUSE NOULD BE COMPACTED B Y  THE M A C H I N E S  I N T O  B A L E S  H A V I N G  A WEIGHT OF APPROXIMATELY 3 , 0 0 0 - L B  AND 1 8 - I N  X 
9 6 - I N  I N  S I Z E .  AFTER T H E  R A I L R O A D  CARS ARE LOADED, THEY ARE C L O S E 0  TO F A C I L I T A T E  S H I P P I N G ,  E L I M I N A T E  ODCRS, A N 0  
PROMOTE S A N I T A T I O N .  A T  F I R S T ,  THE CARS WOULD BE A PART OF REGULARLY SCHEDULED F R E I G H T  RUNS. ONCE TONNAGE GROWS TO 
1 , 5 0 0  TO 2,000 TONS, T H E  CARS WOULD RUN A S  A U N I T  T R A I N .  PRESENT PLANS C A L L  FOR R A I L C A R S  5 0 - F T  LONG AND H A V I N G  A 
C A R R Y I N G  C A P A C I T Y  OF 240,000 POUNDS OR 120 TONS. THE CAR W I L L  BE CLOSED ON THREE S I D E S  W I T H  ONLY O L E  S I D E  E Q U I P P E D  
W I T H  CJVERHEAD-TYPE DOORS. M A T E R I A L  NOT SUBJECT T O  COMPACTION W I L L  BE C A R R I E D  I N  OPEN GONDOLAS. T H E  A R T I C L E  L I S T S  
SAFEGUARDS T O  B E  P R O V I D E D  A G A I N S T  S T R I K E S  AND THE REQUIREMENTS FOR THE L A N D F I L L  CPERATIONS.  ( U C )  

LQ=Qjj=p1242 PRGPOSE T R A I N  H A U L  T O  DESERT L A N D F I L L  ( R A I L - H A U L  TRANSFER-STATION S A N I T A R Y - L A N D F I L L  COMPACTION 
VOLUME-F EDUCT I O N  ECONOM I C  S 1 
H A M L I N ,  G. H e  

REFUSE REMOVAL J O U R h A L  l o (  3 )  P. 10 (MARCH 1967) .  A SYSTEM OF TRANSPORTING SAN FRANCISCO BAY AREA REFUSE B Y  T R A I N  
IS DESCRIBED.  TRANSFER S T A T I O N S  WOULD B E  OPERATED BY A D I S T R I C T  A T  1 0 - M I L E  I N T E R V A L S  ALONG E X I S T I N G  RAILROADS ON 

C A P A C I T Y  AND FOUR 3000 H P  D I E S E L  LOCOMOTIVES. A D I S T R I C T -  MANAGE0 L A N D F I L L  WOULD BE OPERATED I N  DESERT LANDS ALONG THE 

O P E R A T I O N  WOULD I N C L U D E  THE USE OF MODERN CAR DUMPERS AND CONVEYOR B E L T  SYSTEMS. I T  I S  E S T I M A T E D  T H A T  W I T H  THE USE OF 

COLLECTTNG AND TRANSPORTING TO T H E  TQANSFER S T A T I O N .  TRANSPORT AND D I S P O S A L  WOULD BE C A R P I E D  ON BY THE S P E C I A L L Y  

E I T H E R  S I D F  OF THE BAY. TWO " U N I T  T R A I N S "  W I L L  B E  USED, EACH COMPOSED OF 70 TO 90 HIGH-VOLUME CARS OF 70 TONS OR MOPE 

EASTERN BORDER GF C A L I F O R N I A  AND ADJACENT TO E X I S T I N G  R A I L R O A D S  FOR E A S Y  ACCESS BY A R A I L W A Y  BRANCH. T H E  L A N D F I L L  

A F I L L  DEPTH O F  1 8  FEET, AN AREA OF 9 , 1 2 5  ACRES WOULD SERVE FOR 50 YEARS. E X I S T I N G  AGENCIES WOULD DC T H E  LOCAL 

CREATED D I S T R I C T .  (UC 
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lQ-G=U5U A NEW U S E  FOR NEW J E R S E Y  R A I L R O A D S  ( R A I L - H A U L  1 
REFUSE REMOVAL JOURNAL 1 ( 4 ) ,  P. 1 2  ( A P R I L  1 9 5 8 ) .  A GROUP O F  2 1  NORTHERN NEW JERSEY C O M M U N I T I E S  ARE I N V E S T I G A T I N G  A 
PROPOSED P L A N  T O  USE R A I L R O A D S  FOR LONG-DISTANCE H A U L I N G  OF REFUSE.  UNDER THE PLAN,  PROMPTED B Y  I M P E N D I N G  L E G I S L A T I O N  
A G A I N S T  OPEN DUMPING, P E F U S E  WOULD BE COLLECTED BY TRUCK AND T A K E N  TO S I D I N G S  CLOSE TO THE C O L L E C T I O N  P O I N T S  I N  THE 
V A R I O U S  COMMUNITIES.  T H E  REFUSE WOULD B E  S H I P P E D  TO SOUTHERN NEW JERSEY FOR D I S P O S A L  BY S A N I T A R Y  L A N D F I L L  I N  AREAS 
SELECTED BY T H E  S T A T E  FOR RECLAMATION.  ( P H S I  

LO-08-0164& CHICAGO S A N I T A R Y  D I S T R I C T  BUYS R A I L R O A D  CARS 
REFUSE REMCVAL JOURNAL 2 ( 9 1 ,  P. 14 (SEPTEMBER 1 9 5 9 ) .  THE M E T R O P O L I T A N  S A N I T A R Y  D I S T R I C T  OF GREATER CHICAGO HAS 
PURCHASED 1 2  NEW AIR-DUMP, D U A L  DROP-DOOR DUMP CARS. THESE W I L L  B E  PUT I N T O  S E R V I C E  D U R I N G  T H E  SUMMER OF 1960. ( P H S )  

lO -OB-UZ&Q MILWAUKEE P I C K S  R A I L H A U L  I N S T E A D  OF I N C I N E R A T I O N  ( COST(OPERAT1NG) C O M P A C T I O N ( S T A T I 0 N A R Y )  

S O L I D  WASTES MAhAGEMENT/RRJ 1 2 ( 4 ) ~  P. LO-11, 4 6  ( 1 9 6 9 ) .  THE C I T Y  OF MILWAUKEE,  WISCONSIN,  AND MILWAUKEE COUNTY 
HAVE T E N T A T I V E L Y  S I G N E D  A ZQ-YEAR CONTRACT W I T H  THE CHICAGO,  MILWAUKEE,  ST. P A U L  AND P A C I F I C  R A I L R O A D  AND ACME D I S P O S A L  
CORP. FOR R A I L H A U L  OF R E F U S E  TO REMOTE L A N D F I L L  S I T E S .  CHARGES WOULD B E  $ 6 . 2 3 / T O N  FOR U P  TO 4 8 0 , 0 0 0  TONS PER YEAR AND 
WOULD BE DECREASED I N  S T E P S  TO $5.45 /TON AFTER 960,000 TONS PER YEAR. A M I N I M U M  VOLUME OF 360,000 TONS PER YEAR I S  

S A N I T A R Y - L A N O F I  LL TR ANSFER-STATI  ON R A I L - H A U L  1 

REQUIRED.  THREE L A F G E  1000 TON PER DAY TRANSFER S T A T I O N S  WOULD B E  B U I L T .  C A P I T A L  CHARGES FOR T H I S  WOULD I N C R E A S E  
COSTS TO FROM $ 5 . 6 6  TO $6.75 /TON.  THE TR4NSFER S T A T I O N S  WOULD C O N S I S T  OF 10 S T A T I O N A R Y  COMPACTION U N I T S  L O A D I N G  I N T O  
S P E C I A L  107 CU-YD, 3 0 - T O N  C A P A C I T Y  CONTAINERS.  WHEN F U L L  THE C O N T A I N E R S  WOULD BE PLACED ON R A I L  CARS. EACH E V E N I N G  A 
T R A I N  WOULD P I C K  UP 16 CAPS AT EACH S T A T I O N  ( 3 2  C O N T A I N E R S )  AND HAUL THEM TO THE L A N D F I L L  S I T E  I N  KENOSHA COUNTY. THE 
CONTAINERS HOULG BE REMOVED FROM THE CARS, DUMPED, CLEANED AND RETURNED TO THE TRANSFER S T A T I O N S .  EACH DAY'S S O L I D  
WASTE WOULD BE L A N D F I L L E D ,  COMPACTED, AND COVERED EACH DAY. 

lQ=Q&Q.laJ& $ 4 . 6 1  A TON ASKED TO R A I L H A U L  DENVER'S P I C K U P  OUT-OF-TOWN ( COST(OPERAT1NG) T R A N S F E R - S T A T I O N  

S O L I D  WASTES MANAGEMENT/RRJ 1 2 ( 3 1 ,  P. 4 3  (MARCH 1 0 6 9 ) .  A NEW B I D  BY THE DENVER AND R I O  GRANDE R A I L R C A D  TO H A U L  
AWAY DENVER'S REFUSE HAS BEEN MADE. BASED ON A M I N I M U M  OF 8 7 5  TONS OF REFUSE PER DAY THE COST WOULD BE $4.61. TWO 

PEP PERSON PER DAY. THE B I D  IS NOW B E I N G  REVIEWED. 

L Q - 0 8 - 0 2 0 7 P  REFUSE D I S P O S A L  V I A  R A I L R O A D  ( R A I L - H A U L  COMPACTION C O S T ( O P E R A T I N G 1  LAW 1 
P U B L I C  WORKS 9 7 ( 1 1 1 r  P. 9 2  ( J U L Y  1 9 6 8 ) .  THE C I T Y  O F  P H I L A D E L P H I A ,  PENNSYLVANIA,  HAS PASSED AN ORDINANCE 
A U T H O R I Z I N G  T H E  STREET DEPATTMENT TO S I G N  A FOUR YEAR CONTRACT W I T H  EASTERN L A N D  RECLAMATION CO. FOR A R A I L - H A U L  

TONS/YR WILL B E  HANDLED AT A COST OF $5.39 /TON.  TWO TRANSFER S T A T I O N S  W I L L  BE B U I L T  WHICH WILL PRODUCE H I G H  D E N S I T Y  

Q U A N T I T Y ( W A S T E )  ) 

C I T Y  OWNED T R A h S F E R  S T A T I O N S  WOULD BE REQUIRED.  I T  I S  E S T I M A T E D  T H A T  WASTE PRODUCTION I N  DENVER I N  1 9 6 8  WAS 5.9 POUNCS 

SYSTEM FOLLOWED BY D I S P O S A L  I N  ABANDONED S T R I P  M I N E S  I N  UPSTATE P E N N S Y L V A N I A .  T H E  CONTPACT GUARANTEES T H A T  260,000 

BALES ( 7 0  TO 7 2  L B S / C U - F T )  FOR L O A D I N G  I N  THE SEALED R A I L  CARS. D E T A I L S  OF THE OPERATION ARE G I V E N .  

lQ=QB=uQ&l S O L I D  WASTE T Q A I N  I D E A  D E R A I L S  ( R A I L - H A U L  C O S T I O P E R A T I N G )  I N C I N E R A T I O N  HEAT-RECOVERY 1 
ENGRG NEWS-RECORD 1 8 3 ( 7 ) ~  P. 9 (AUGUST 14, 1 9 6 9 ) .  A PROPOSED R A I L - H A U L  CONTRACT BETWEEN SAN-FRANCISCO,  C A L I F O R N I A ,  
AND THE WESTERN P A C I F I C  R A I L R O A D  HAS BEEN DROPPED. THE C I T Y  I N S I S T S  ON A 20-YR CONTRACT AND A PERFORMANCE BOND, N E I T H E R  
O F  W H I C H  THE R A I L R O A D  WANTS TO G I V E .  COST E S T I M A T E S  WERE 6 6 . 9 3 ,  6 6 - 9 8 ,  AND $7.39 /TON FOR 2Cy 15, AND 10 YEAR 
CONTRACTS. A NUMBER OF ALTERNATE SCHEMES HAVE B E E N  PROPOSED I N C L U D I N G  MARINE D I S P O S A L ,  COMPACTION FOLLOWED BY 
L A N D F I L L ,  AND I N C I N E P A T I  ON W I T H  HEAT-RECOVERY. 

l C = Q & u e B 3  R A I L  TRANSPORT O F  S O L I D  WASTES - A F E A S I B I L I T Y  STUDY - AN I N T E R I M  REPORT 

4PWA RESEARCH F N N D A T I O N ,  1 3 0  PP. (OCTOBER 1 9 6 8 ) .  THE CONCLUSIONS DRAWN FROM T H E  I N F O R M A T I O N  PRESENTED I N  T H I S  
WOLF, K. W. + SCSNOVSKY, C. H. 

REPORT SUGGEST THAT SOME OF T H E  B E N E F I T S ,  AS I N D I C A T E D  I N  THE O R I G I N A L  PROJECT A P P L I C A T I O N ,  APPEAR TO BE A T T A I N A B L E .  AT 
PRESENT, THE B E N E F I T S  P O T E N T I A L L Y  A C H I E V A B L E  THROUGH A S O L I D  WASTE R A I L  HAUL SYSTEM, APPEAR TO BE AS FOLLOWS - 1. 
A STRONG P O S S I B I L I T Y  O F  R E D U C I N G  D I R E C T  WASTE D I S P O S A L  COST - CURRENTLY, I T  I S  CALCULATED,  T H A T  S O L I D  WASTE R A I L  HAUL 
WILL COST ABOUT $4-$4.50 /TON,  FOB TRANSFER S T A T I O N ,  ( I . E . 1  NOT I N C L U D Z N G  THE COST OF L O C A L  C O L L E C T I C N . ) .  THESE COSTS, 
I N C L U D I N G  TNVESTMENT AND O P E R A T I O N S ,  BREAKDOWN AS FOLLOWS - TRANSFER S T A T I O N ,  ABOUT $ 1 - $ 1 . 5 0 / T O N ~  R A I L  HAUL, ABOUT 
$2 .OC)/TONT AND D I S P O S A L ,  ABOUT $I..CJO/TON. I N  A D D I T I O N ,  SOME C O M M U N I T I E S  M I G H T  R E A L I Z E  C O N S I D E R A B L E  S A V I h G S  I N  T H E I R  
S O L I D  WASTE C O L L E C T I r J N  COST THROUGH A S T R A T E G I C  L O C A T I O N  OF T H E  TRANSFER S T A T I O N S  THUS C U T T I N G  DOWN ON LOCAL H A U L I N G  

OF A I R  AND WATER P O L L U T I O N  AS WELL AS OTHER ENVIRONMENTAL H E A L T H  HAZARDS - S O L I D  WASTE R A I L  H A U L  DOES NOT C O N T R I B U T E  TO 
D I S T A N C E S  AND T I M E .  2. A CHANGE FROM METHODS OF D I S P O S A L  T H A T  ARE I N A D E Q U A T E  TO D E S I R A B L E  METHODS AND A R E D U C T I O N  

A I R  P O L L U T I O N  I N  ANY S I G N I F I C A N T  DEGREE. T H E  EXTREME F L E X I B I L I T Y  I N  T H E  L O C A T I O N  OF T H E  D I S P O S A L  S I T E  ALLOWS A W I D E  
C H O I C E  AMONG S I T E S  ACCORDING TO T H E I R  GEOLOGICAL S U I T A B I L I T Y .  3. A BETTER U T I L I Z A T I O N  O F  E X I S T I N G  R A I L  
I N S T A L L A T I C N S  I k  URBAN, AS WELL AS, RURAL AREAS. 4. A C A P A B I L I T Y  FOR LAND R E C L A M A T I O N  AND THE CDNVERSION OF 
WORTHLESS M I N I N G  OR @THER LAND I N T O  AN A C T I V E  RESOURCE. 5 .  THE E S T A B L I S H M E N T  O F  AN E F F E C T I V E  AND R E L I A B L E  S O L I D  
WASTE D I S P O S A L  SYSTEM. 6. A P O T E N T I A L  FOR WIDESPREAD A P P L I C A T I O N .  7. A H I G H  DEGREE OF F L E X I B I L I T Y  W I T H  
RESPECT TO THE WORKLOAD - S O L I D  WASTE R A I L  HAUL CAN ACCOMMODATE GRADUAL AS WELL AS SUDDEN I N C R E A S E S  I N  THE T O T A L ,  AS 
WELL AS I N  THE LOCAL, WORKLOAD, WHILE R E Q U I R I N G  ONLY R E L A T I V E L Y  S M A L L  A D A P T A T I O N S  I N  T H E  C A P A C I T Y  O F  THE SYSTEM 

I M P L E M E N T A T I O N  G P P O P T U N I T I T I E S  - CONCERNING T H E  I N D I V I D U A L  SYSTEM ELEMENTS, THE EXPERIENCE I N  OTHER F I E L D S  OF 
I Y D U S T R I A L - C O M M E R C I A L  ENDEAVOR I N D I C A T E S  T H A T  THE SYSTEM ( A )  I S  S A F E  T O  OPERATE, ( B )  CAN BE IMPLEMENTED RATHER R A P I D L Y ,  
I . E . 1  W I T H I N  T h E L V E  MONTHS, AND ( C )  CFFERS P O T E N T I A L  USERS MANY O P T I O N S  FOR T H E  O R G A N I Z A T I O N  OF THE EFFORT. ( A U T H )  

I N S T A L L A T I O N -  CONVERSELY, SYSTEM COSTS CAN B E  CUT BACK D R A S T I C A L L Y  I F  THE WORKLOAD DECREASES. 8 .  A T T R A C T I V E  

10 09 SLURRY PUMPING AND PNEUMATIC TRANSPORT 

LE=!E=OAZ!$5 CONVEY REFUSE BY VACUUM ( CENTRALZUG C O L L E C T I O N  VACUUM 1 
REFUSE P EMOVAL JOURNAL l C ' ( 3 4 )  T (FEBRUPRY 1947 1 A LONDON H I G H  HOUSING DEVELOPMENT WILL ADOPT A SWEDISH SYSTEM OF 
P I P E D  REFUSE D I S P O S A L  TO SERVE A 1700-APARTMENT COMPLEX, ACCORDING T O  M U N I C I P A L  ENGINEERING,  A B R I T I S H  P U B L I C  WORKS 
MAGAZINE.  THE SYSTEM, C 4 L L E O  "CENTRAZUG" I S  VACUUM SEALED AND REFUSE I S  CONVEYED BY SUCTION.  I N  P L A C E  CF T H E  U S U A L  
STORAGE CHAMBER OR I N C I N E R A T O R  ON THE GROUND FLOOR OF T H E  APARTMENT, T H E  REFUSE WHICH HAS ACCUMULATED I N  THE V E R T I C A L  
CHUTE I S  DRAWN BY A I R  PRESSURE THROUGH A H O R I Z O N T A L  P I P E  TO A CENTRAL C O L L E C T I N G  P O I N T .  TURBO-EXTRACTORS ARE U S E D  TO 
CREATE THE VACUUM I N  T H E  H O R I Z O N T A L  P I P E S .  A PROGRAM I S  ARRANGED SO T H A T  THE VALVE OF EACH CHUTE I S  OPENED I N  TURN AND 
T H E  CONTENTS DRAWN Q U I C K L Y  THROUGH THE TRANSPORTER P I P E S  TO THE CENTRAL C O L L E C T I N G  P O I N T S  FOR D I S P O S A L .  TO O F F S E T  H I G H  
C A P I T A L  I N S T A L L A T I O N  COSTS, S A V I N G S  ARE P O S S I B L E  BY E L I M I N A T I N G  THE NEED FOR REFUSE STORAGE C O N T A I N E R S  AND CHAMBERS AND 
M U L T I P L E  PICK-UPS.  ( U C )  

L!kQP=CQ5QB PNEUMATIC C C N V E Y I N G  FOR I N C I N E R A T I O N  OF PAPER T R I M  ( S A L V A G E t P A P E R )  SHREDDER D E S I G N  

PROC O F  T H E  N A T I C N A L  I N C I d E R A T O R  C G N F T  ASMET P. 3 0 9  ( M A Y  5 - 8 1  1 9 6 8 ) .  T H E  D E S I G N  PARAMETERS WERE DEVELOPED FOR A 
SYSTEM OF PNEUMPTIC CGNVEYING O F  PAPER T R I M M I N G S  AND SHREDDED R E S I N S  FROM M U L T I P L E  SOURCES TO B C I L E R  F I R I N G  1400 FEET 

TANZER, E. K. 

AWAY. THE NECESSARY A I R  V E L O C I T Y  I N  THE P I P I N G ,  BLCWER S I Z E S  AND HORSEPOWER, AIR-TO-PAPER R A T I O  AND OTHER P R A C T I C A L  
DATA WERE DETERMINED. T H E  SYSTEM HAS BEEN I N  USE THREE YEARS. A SYSTEM OF SCRAP PAPER TRANSPORT T O  BALERS I S  ALSO 
DE SC R I BED. 
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lQAkQQ698 I N S T A L L  VACUUM C O L L E C T I O N  FOR $ 7 5 0  ,000 ( C O L L E C T I O N  1 
REFUSE REMCVAL JOURNAL l O ( 8 ) ~  P. 129 45 (AUGUST 1967). A $ 7 5 0 ~ 0 0 0  VACUUM SYSTEM I S  B E I N G  I N S T A L L E D  I N  T H E  ST. 
MARYLEBONE GOODS YAPD H O U S I N G  DEVELOPMENT I N  LONDON. SOME 4 1 5 7 5  PEOPLE W I L L  L I V E  THERE. A S I M I L A R  SYSTEM H A S  BEEN 
I N S T A L L E D  I N  STOCKHCLM, SWEDEN TO SERVE SOME 9000 PEOPLE I N  2 7 0 0  F A M I L Y  U N I T S .  A D E S C R I P T I O N  OF T H E  SYSTEM I S  G I V E N .  

lQ52P=OpIQI TRANSPORTING S O L I D S  - S L U R R I E S  B A S I C  P R I N C I P L E S  AND POWER REQUIREMENTS ( D E S I G N  1 
E L L I S ,  I-. S.  

I N D  ENGR CHEM 5 5 ( 8 ) 9  P. 1 9 - 2 6  (AUGUST 1 9 6 3 1 .  THE P I P E - L I N E  TRANSPORT OF S L U R R I E S  I S  SURVEYED. THE FOLLOWING 
T O P I C S  ARE COVERED - ( 1 )  FUTURE PROSPECTS, ( 2 )  B A S I C  P R I N C I P L E S ,  ( 3 )  N O N - S E T T L I N G  M I X T U R E S ,  ( 4 1  S E T T L I N G  M I X T U R E S ,  (5) 
M I N I M U M  POWER FOR TRANSPORT, ( 6 )  EFFECT OF P A R T I C L E  D E N S I T Y ,  ( 7 )  EFFECT OF S O L I D  THROUGHPUT. 

lQrS29=M114 RESEARCH SPAPKS I N T E R E S T  I N  NEW S O L I D S  P I P E L I N E S  ( SLURRY-PUMPING CAPSULE-FLOW 1 
ENGRG NEWS-RECORD 36, P. 37 ( J A N U A R Y  1 8 ,  1 9 6 8 ) .  A S H E L L  CANADA LTD. S U B S I D I A R Y t  COMMERCIAL S O L I D S  P I P E L I N E  CO. 
( C S P ) ,  HOPES T O  B U I L D  A 7 5 0 - M I L E  P I P E L I N E  FROM CALGARY TO VANCOUVER TO CARRY SULFUR S L U R R I E D  I N  CRUDE PETROLEUM. T H E  
RESEARCH COUNCIL OF A L B E R T A  IS R U N N I N G  A $ 5 0 0 ~ 0 0 0  P I L O T  STUDY TO SEE I F  I T  I S  P O S S I B L E  AND ECONOMICAL TO RUN CAPSULES 
C O N T A I N I N G  PROCUCTS THROUGH P I P E L I N E S .  THE COUNCIL SET UP A 3 , 5 0 0 - F T  LOOP OF 4 - I N  P I P E  I N  EDMONTON AND I S  R U N N I N G  
T P A I N S  OF HOLLOW S T E E L  C Y L I N D E R S ,  3 - 1 / 2 - I N  I N  DIAMETER BY 1 5 - I N  LONG, THROUGH I T  I N  WATER. I T  WILL USE A N T I F R E E Z E  AND 
THEN O I L  AS T H E  C A R R Y I N G  F L U I D  LATER.  THE CAPSULES RUNNING THROUGH THE L I N E  NOW ARE EMPTY, BUT RESEARCHERS W I L L  F I L L  
THEM W I T H  V A R I C U S  T Y P E S  OF M A T E R I A L  L A T E R  TO SEE I F  THE LOADED C Y L I N D E R S  T R A V E L  ALONG THE L I N E  AS WELL AS THEY DO 
EMPTY. THE C O U N C I L  T H I N K S  THE C A P S U L E  I D E A  WILL E L I M I N A T E  SEVERAL PROBLEMS U S U A L L Y  FOUND I N  SLURRY P I P E L I N E S  WHERE 

G R A I N )  WOULD B E  DESTROYED BY T H E  L I N E  F L U I D  AND SOME CAkGOES CAN B E  R U I N E D  B Y  M E C H A N I C A L  STRESSES ALCNG THE L I N E .  A 
M A T E R I A L S  FLOW ALONG I N  A F L U I D  CARRIER.  S L U R R I E S  OF A B R A S I V E  M A T E R I A L S  WEAR OUT P I P E  WALLS, MANY CARGOES (SUCH AS 

B I G  EXPENSE OF SLURFY L I N E S  I S  D R Y I N G  THE CARGO AT T H E  END OF THE L I N E .  P U T T I N G  THE CARGO I N  A C A P S U L E  WOULD, 
ACCORDING TO T H E  COUNCIL,  E L I M I N A T E  A L L  OF THESE PROBLEMS. A T  I T S  TEST S I T E ,  THE C O U N C I L  F W N D  T H A T  T H E  CAPSULES T E N D  
TO CENTER THEMSELVES I N  THE P I P E L I N E  AND MOVE AS MUCH AS 10 PERCENT FASTER THAN THE AVERAGE L I Q U I D  SPEED. I T  FOUND 
THAT S T A B L E  FLOW OCCURS A T  MUCH LOWER V E L O C I T I E S  THAN ARE P O S S I B L E  W I T H  SLURRY L I N E S  AND T H A T  S P H E R I C A L  CAPSULES T H A T  

PATENTED A D E V I C E  THAT I N J E C T S  H I G H  PRESSURE L I Q U I D  FROM PUMPS I N T O  T H E  L I N E  TO PUSH THE C A P S U L E  T R A I N  ALONG. A SECOND 

LOW T O  T H E  H I G H  PRESSURE S I D E  O F  T H E  PUMP THROUGH SLOTS I N  A R E V O L V I N G  P L A T E .  E L L I S  AND L I D D L E  SAY THAT REMOVING T H E  
CAPSULES A T  T H E  END OF THE L I N E  CAN BE DONE BY R U N N I N G  THEM OVER ROLLERS W H I L E  T H E  L I N E ' S  L I Q U I D  F A L L S  I N T O  A TANK 

T R A V E L  W I T H  A R C L L I N G  M O T I C N  APPEAR T O  PERFORM BEST.  C O U N C I L  RESEARCHERS He S. E L L I S  AND Re T. L I D D L E  HAVE ALREADY 

PATENT A P P L I C A T I O N ,  NOW B E I N G  PROCESSED, COVERS A REVOLVER D E V I C E  THAT L E T S  THE CAPSULES PASS AUTOMATICALLY FROM T H E  

UNDER T H E  ROLLERS. T H E  C O U N C I L  I S  ALSO L O O K I N G  I N T O  THE P O S S I B I L I T Y  OF P I P I N G  COAL I N  SLUGS. SEVERAL U.S. F I R M S  HAD 
PROVED, BEFORE THE P P I L R O A O S  LOWERED PRICES,  THAT COAL S L U R R I E D  I N  WATER CAN R U N  ECONOMICALLY THROUGH P I P E L I N E S .  NOW 

L I N E  COULD BE A DUAL-USE ONE CARRYING T H E  COAL I N  THE O I L  STREAM. SULFUR PASTE H E L D  TOGETHER W I T H  O I L  MIGHT BE P I P E D  I N  
WATER. POTASH AND C E R E A L  G R A I N S  ARE ALSO B E I N G  CONSIDERED FOR P I P E - L I N E  TRANSPORT. 

T H E  COUNCIL WANTS TC T R Y  M A K I N G  A P I L L  OF C O A L  PASTE H E L D  TOGETHER W I T H  WATER. I F  T H E  CONVEYING L I Q U I D  WERE O I L ,  THE 

lpSrl?plUQS2 1584 I N  1 9 6 7  - USE O F  A I R  FOR C O N V E Y I N G  REFUSE OVER V A R Y I N G  D I S T A N C E S  ( CENTSALZUG PNEUMATIC-TRANSPORT 
CO L L E C T I  ON J 
MARCHANT, A J 

P U B L I C  C L E A N S I N G  5 7 ,  P. 1 8 9  ( A P R I L  1 9 6 7 1 .  P N E U M A T I C  SYSTEMS FOR CONVEYING REFUSE OVER V A R Y I N G  DISTAFlCES HAVE I N  A 
L I M I T E D  WAY BEEN W I T H  U S  FOR A NUMBER OF YEARS. SUCH SYSTEMS H A V E  BEEN I N S T A L L E D  I N  H O S P I T A L S  AND P R I V A T E  D W E L L I N G S  
P R I M A R I L Y  FOR T H E  REMOVAL OF DUST AND FLOOR SWEEPINGS. A D E S C R I P T I O N  I S  G I V E N  O F  A P N E U M A T I C  SYSTEM I N S T A L L E D  I N  A NEW 
H O S P I T A L  A T  S O L L E F T E A T  SWEDEN. L I M I T A T I O N S  OF T H E  SYSTEM ARE DISCUSSED.  THE SYSTEM I S  ALSO B E I N G  I N S T A L L E D  I N  A 
HOUSING DEVELOPMENT I N  SUNDEBERG, SWEDEN, AND I S  B E I N G  PROPOSED FOR A DEVELOPMENT I N  ENGLAND. 

lQ=QP=QJ.u1 C O L L E C T I C N  O F  M U N I C I P A L  S O L I D  WASTES I N  P I P E L I N E S  ( C O S T ( C A P I T A L 1  COST(OPERAT1NG) G R I N D I N G  
HYDRAULIC-TRAN SPORT PNEUMATIC-TRANSPORT 1 
Z A N D I ,  I. + HAYDEN, J .  A. 

PAPER PRFSENTED BEF@RE THE T R A N S P O R T A T I O N  CONF, AM SOC C I V I L  ENGRST SAN D I E G O T  C A L I F O R N I A ,  ( M E E T I N G  P R E P R I N T  NO. 640) 

P I P E L I N E S  TO T H E  C O L L E C T I O N  AND REMOVAL O F  S O L I 0  WASTES. "WHETHER THE P I P E L I N E  TRANSPORT OF S O L I D  WASTE MAY BE 
CONSIDERED AS A S E R I O U S  A L T E R N A T I V E  T O  TRUCK C O L L E C T I O N ,  DEPENDS UPON T H E  ANSWERS TO TWO FUNDAMENTAL QUESTIONS-  (1) I S  
P I P E L I N E  TRANSPORT C F  S O L I D  WASTE TECHNOLOGICALLY F E A S I B L E ?  ( 2 )  HOW DOES S O L I D  WASTE P I P E L I N E  COMPARE ECONOMICALLY W I T H  
THE TRUCK C O L L E C T I O h ? "  ACCORDING T O  T H E  PAPER, UNDER T H E  C O N D I T I O N S  P R E V A I L I N G  I N  P H I L A D E L P H I  A T  PENNSYLVANIA,  THE 
CC!LLECTION AND REMOVAL O F  S O L I D  WASTE I N  A COMBINED PNEUMATIC AND SLURRY SYSTEM WOULD B E  T E C H N O L O G I C A L L Y  AND 

( FEBRUARY 1967). I N  THE PAPER AN E X A M I N A T I O N  I S  MADE OF THE F E A S I B I L I T Y  OF T H E  A P P L I C A T I O N  O F  S O L I D  TRANSPORT I N  

ECONOMICALLY F E A S I B L E .  THE LONGER THE HAULAGE TO THE D I S P O S A L  S I T E ,  THE MORE A T T R A C T I V E  T H E  P I P E L I N E  SYSTEM BECOMES. 
THE MORE WASTE TO BE HANDLFD,  T H E  LESS E X P E N S I V E  T H E  P I P E L I N E  WOULD BE FOR A U N I T  OF WASTE, ON THE OTHER HAND, THE 

C A P I T A L  R E Q U I R E D  I S  HUGE, BUT T H E  GAI'NS ARE A T T R A C T I V E .  
COSTS OF TRUCK C O L L E C T I O N  WOULD I N C R E A S E  PROPORTIONATELY.  THE PROBLEMS I N V O L V E D  ARE OVERWHELMING AND T H E  I N I T I A L  

1Q=Qk41241 VACUUM NETWORK SERVES 3,000 APARTMENTS ( C O L L E C T I O N  PNEUMATIC-TRANSPORT 
BJORKMAN, A. A. 

REFUSE REMOVAL JOUPhPL 1 0 ( 3 ) ,  P a  1 2  (MARCH 1 9 6 7 ) .  I N  THE A R T I C L E  I S  D E S C R I B E D  A SYSTEM OF REFUSE TRANSPORT BY 
UNDERGROUND P I P E L I N E  BETWEEN APARTMENT DWELL1 NGS AND A CENTRAL C O L L E C T I N G  S T A T I O N .  THE I N S T A L L A T I O N  I S  LOCATED I N  

P I P E  WILL BE 2 4  I N .  I N  D I A M E T E R .  AT T H E  BOTTOM O F  EACH REFUSE CHUTE I S  A VALVE ROOM. ROOMS A R E  CONNECTED BY P I P E S  TO A 
STOCKHOLM* SWECEN. T H E  SCHEME WILL EMBODY 3 9 C O O  APARTMENT U N I T S  AND HAVE A MAXIMUM D I S T A N C E  O F  1 -1 /2  M I L E S .  T H E  M A I N  

CENTRAL REFUSE BUNKER E Q U I P P E D  W I T H  A T U R B I N E  EXHAUSTER, DUST F I L T E R ,  ETC. V A L V E S  UNDER T H E  D I F F E R E N T  REFUSE CHUTES 
ARE OPENED FOR A FEW MOMENTS CONSECUTIVELY AND P E R I O D I C A L L Y  B Y  AN AUTOMATIC REMOTE CONTROL DEVICE.  THE POWER 
CONSUMPTION I S  9@ Kk.  ( U C )  

l k & % = u p p 6  ARE P I P E L I N E S  THE ANSWER TO WASTE C O L L E C T I O N  DILEMMA? ( C O L L E C T I O N  SLURRY-PUMPING COST(OPERAT1NG) 
C O S T ( C A P I T A L 1  S I Z E - R E D U C T I O N  1 
Z A N D I ,  1. 

ENVIRONMENTAL S C I E N C E  T E C H  3 ( 9 ) 1  P. 8 1 2 - 8 1 9  (SEPTEMBER 1969). EVEN WITH PRESENT TECHNOLOGY, P I P I N G  S O L I D  WASTE TO 
D I S P O S A L  P O I N T S  APPEARS A T T R A C T I V E .  A P O T E N T I A L L Y  S I G N I F I C A N T  ADVANTAGE OF THE S O L I D  WASTE P I P E L I N E  I S  THE P O S S I B I L I T Y  
O F  A T T A I N I N G  H I G H  E F F I C I E N C Y  DUE TO ECONOMIES OF SCALE. 

10-@9-021= AN I N V E S T I G A T I O N  I N T O  T H E  VACUUM SYSTEM OF REFUSE C O L L E C T I O N  ( CENTRALZUG P N E U M A T I C - C O L L E C T I G N  1 
C R E L L I N ,  A. D. 

7 C T H  ANNUAL CONF O F  T H E  I N S T I T U T E  OF P U B L I C  CLEANSING,  BRIGHTON,  ( J U N E  11-14, 1 9 6 8 ) .  A D E S C R I P T I O N  CF TRANSPORTING 
REFUSE I N  P I P E S  W I T H  THE USE OF A I R  (VACUUM). A P H Y S I C A L  D E S C R I P T I O N  OF THE P L A N T  AND SOME O P E R A T I N G  E X P E R I E N C E  IS 
G I V E N  

I l ; ~ ' + ~ l Z ~  C O L L E C T I O N  AND REMOVAL O F  M U N I C I P A L  S O L I D  WASTES B Y  PNEUMO-SLURRY SYSTEM ( C O L L E C T I C N  G R I N D I N G  
SLURRY-TPANSPORT ECONOMICS 1 
Z A N C I ,  1. 

COMPOST S C I E N C E  9 ( 2 ) ,  P. 7-11 (SUMMER 1 9 6 8 ) .  A D E T A I L E D  D E S C R I P T I O N  OF THE USE OF A SLURRY TRANSPORT SYSTEM FOR 
T H E  TRANSPORT @F S O L I D  h A S T E S  I N  UNDERGROUND P I P E L I N E S .  THE C I T Y  OF P H I L A D E L P H I A  I S  USED FOR T H E  D E S I G N  AND COST 
CSTIMATES.  T H E  SYSTEM C O N S I S T S  OF A P R E L I M I N A R Y  VACUUM C O L L E C T I O N  STEP7 S I Z E  REDUCTION,  AND THEN SLURRY TRANSPORT-  
E X P E R I M E N T A L  DATP AND COST E S T I M A T E S  ARE PRESENTED. A D I S C U S S I O N  I S  ALSO PRESENTED OF P O S S I B L E  D I S P O S A L  OPERATIONS 
THAT COULD BE PERFORMED ON THE SLURRY, SUCH AS WET-QXIDATION, AND THE P O S S I B I L I T Y  OF U S I N G  THE P I P E L I N E  AS A B I O L O G I C A L  
REACTOR. 
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10 10 AEROBIC LANDFILLS 

'. 

l P - l O - Q Q 5 1 1  S A N I T A R Y  L A N D F I L L  B E H A V I O R  I N  AN A E R O B I C  ENVIRONMENT 
MERZ, R. C. + STONE, R. 

P U B L I C  WORKS 9 7 ( 1 1 ,  P. 67 ( J A N U A R Y  1 9 6 6 ) .  AN A E R O B I C  L A N D F I L L  C E L L  WAS CONSTRUCTED AND WAS P R O V I D E D  W I T H  AN ACCESS 
H E L L  I N  WHICH COULD BE L O C A T E D  O U T L E T S  FOR GAS C O L L E C T I O N  L I N E S ,  LEACH C O L L E C T I O N  L I N E S ,  AND E L E C T R I C A L  LEADS. I T  ALSO 
SERVED AS A MEAhS FCR HUMAN ACCESS I N  T H E  P L A C I N G  O F  EQUIPMENT AND T A K I N G  OF DATA.  A SYSTEM OF P I P I N G  T C  A D M I T  ATR 
4LSO WAS I N S T A L L E D .  T O  PREVENT THE A I R  FROM B E I N G  FORCED THROUGH THE EARTH COVER AND I N T O  T H E  ATMOSPHERE, AN 
I M P E R V I O U S  POLYETHYLENE MEMBRANE WAS STRETCHED ONE FOOT BELOW THE SURFACE THE T O T A L  R A T E  OF SETTLEMENT OVER 344 DAYS 
WAS 1 .66  FT,  A SHRINKAGE 4 TO 6 T I M E S  GREATER T H A N  THAT OCCURRING UNDER ANAEROBIC C O N D I T I O N S .  THE C H I E F  COMPONENTS O F  
T H E  GAS T A K E N  AT T H E  TOP AND BOTTOM L E V E L S  WERE NITROGEN,  METHANE, OXYGEN, AND CARBON D I O X I D E .  AT T I M E S  HYDROGEN WAS 
DETECTED. THE TEMPEPATURE WAS H I G H E R  AND H A D  A GREATER RANGE I N  THE A E R O B I C  C E L L S  THAN I N  THE ANAEROBIC C E L L S .  I N  T H E  
FORMER, I T  RANGED FROM 113 DEGREES T O  193 DEGREES F AT THE 1 0 - F T  LEVEL.  GASES DISCHARGED FROM BOTH AEROBIC AND 
ANAEROBIC C E L L S  HAD AN O B J E C T I O N A B L E  ODOR. 

1QAQrQQ964 LAND C O N S E R V A T I C N  BY AEROBIC L A N D F I L L  S T A B I L I Z A T I O N  ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  1 

P U B L I C  WORKS 9 9 ( 1 2 ) r  P. 9 5 - 9 7 ,  138, 140 ( 1 9 6 8 1 .  T H E  MAJOR PURPOSE OF THE THREE-YEAR PROGRAM SPChSCRED BY T H E  C I T Y  
STONE, R. + CONRAD, E. T .  + M E L V I L L E ,  C. 

OF SANTA-CLARA, C A L I F O R N I A ,  UNDER A U.S. P U B L I C  H E A L T H  S E R V I C E  DEMONSTRATION GRNAT HAS BEEN TO DEMONSTRATE A C C E L E R A T I O N  
OF THE S T A B I L I Z A T I O N  PR@CEDURE I N  WHICH COMPACTED REFUSE I S  A E R O B I C A L L Y  DECOMPOSED BEFORE F I N A L  D I S P O S A L .  I N  A NORMAL 
ANAEROBIC L A N D F I L L ,  METHANE, CARBON D I O X I D E  AND AMMONIA ARE PRODUCED AS BYPRODUCTS OF DECOMPOSITION.  I N  CONTRAST, T H E  
A D D I T I O N  O F  OXYGEN GENERALLY R E S U L T S  I N  A C H E M I C A L  R E A C T I O N  W I T H I N  T H E  L A N D F I L L  I N  W H I C H  WATER I S  PRODUCED I N  P L A C E  O F  
METHANE. I N  T H I S  PROCESS, T H E  REFUSE I S  F I R S T  DUMPED AND COMPACTED W I T H I N  A LARGE C E L L  WHICH HAS B E E N  UrUDERLAIN W I T H  A 
S E R I E S  OF GRAVEL-COVERED PERFORATED P I P E S  THROUGH WHICH A I R  MAY B E  FORCED. AFTER THE REFUSE H A S  B E E N  AERATED FOR A 
S P E C I F I C  LENGTH OF T I M E ,  T H E  R E L A T I V E L Y  STAGLE R E S I D U E  I S  TRANSFERRED FROM THE A E R A T I O N  P I T  T O  A F I N A L  R E S I D U E  C E L L  
WHERE I T  R E C E I V E S  RECOMPACTION AND A S O I L  COVER I N  THE STANDARD MANNER. THE C E L L  I S  THEN ALLOWED T O  REVERT TO AN 
ANAEROBIC STATE. A S  E X P E C T E D  T H E  A E R O B I C  B I O L O G I C A L  D E C O M P O S I T I O N  WAS FAR MORE R A P I D  THAN ANAEROBIC DECOMPOSITION.  
THERMISTORS WERE IMBEDDEO I N  THE COMPACTED M A T E R I A L ,  AND THE I N T E R N A L  TEMPERATURES OF T H E  AERATED REFUSE WERE 
RECORDED. THE TEMPERATURES I N  T H E  C E L L  ROSE R A P I D L Y  TO APPROXIMATELY 190 DEGREES F. WHICH I S  S U B S T A N T I A L L Y  H I G H E R  THAN 
NORMAL FOR MOST T H E R M 3 P H I L I C  PROCESSES. TEMPERATURES REMAINED AT OR NEAR T H I S  L E V E L  U N T I L  A E R A T I O N  WAS TERMINATED.  
THE CYCLE OF REFUSE F I L L I N G ,  AERATION,  AND TRANSFER FOR F I N A L  D I S P O S A L  C A N  BE REPEATED SEVERAL T I M E S ,  R E U S I N G  T H E  
A E R A T I O N  UNDERDRAIN AND BLOWER. ON A WEIGHT B A S I S ,  T H E  U N I T  COSTS FOR T H I S  PROCESS MERE C A L C U L A T E D  ( P R E L I M I N A R Y )  TO BE 
ABOUT $0.50 T O  $0.95 /TON D E L I V E R E D .  

10 1 1  TEZUKA BALER 

1 ~ . l . = ~ 7  E D I T O R I A L  ( B U I L D I N G - M A T E R I A L  1 
S O L I D  WASTES MANAGEMENT/RRJ 11, Pa 14 (MARCH 1 9 6 8 ) .  A P O R T I O N  OF T H E  E D I T O R I A L  I S  DEVOTED TO COMMENTS ABOUT T E Z V K A  

BEEN ERECTED I N  TOKYO TO DEMONSTRATE THE PROCEDURE. T H E  MANUFACTURERS C L A I M  T H A T  THE PRESS CAN REDUCE A TON OF REFUSE 

SEA. T H E  MANUFACTURER C L A I M S  T H A T  T H E  BALES CAN B E  COATED N I T H  AN I N C H  OF CONCRETE OR A S P H A L T  AND USED AS B U I L D I N G  
BLOCKS. NO METHANE WCULD B E  FORMED BECAUSE THE B A C T E R I A  WOULD BE K I L L E D  BY T H E  PRESSURE. ONE M A C H I N E  CAN B A L E  7 5 0  TONS 
OF REFUSE A DAY AND P R O V I D E  A L I K E  NUMBER OF COMPRESSED BLOCKS EVERY 24 HOURS. "THE JAPANESE B A L I N G  PROCESS HAS 

KOSAN REFUSE B A L I N G  PROCESS. A "WORKING" MODEL, S I X  S T O R I E S  H I G H ,  C O S T I N G  THE E Q U I V A L E N T  O F  1.5 M I L L I O N  DOLLARS HAS 

I N T O  A "HARD" BALE, ONE CU-YD I N  S I Z E .  THE BLOCKS CAN BE TRANSPORTED BY R A I L  OR ROAD T O  A L A N D F I L L  OR T I P P E D  I N T O  T H E  

NEVER BEEN PUT I N T O  USE. I N  F A C T ,  T H E  PRESENT DEMONSTRATIONS SHOW I T  TO B E  FAR FROM L I V I N G  UP TO THE C L A I M S  OF I T S  
BACKERS. MANY F A I L I N G S  MUST BE E L I M I N A T E D ,  BEFORE A F U L L - S C A L E  E X P E R I M E N T A L  T R I A L  CAN EVER BE MADE." 

LQ=lJ.=Q!2M NEAT L I T T L E  BALES OF GARBAGE 
T H E  AMERICAN C I T Y  8 2 ( 9 ) ,  P. 3 2  (SEPTEMBER 1 9 6 7 ) .  A MACHINE T O  COMPRESS REFUSE I N T O  SMALL BALES WRAPPED I N  WIRE 
MESH V I N Y L  F I L M  I S  DESCRIBED.  F I N A L  D E N S I T Y  I S  ABOUT 75 L B S / C U - F T  WHICH W I L L  ALLOW THE B A L E S  T O  S I N K ,  EVEN I N  SEA 
WATER. S I Z E S  A V A I L A B L E  ARE FROM 5 0  T O  5 0 0  TONS PER DAY M A C H I N E  I S  MADE BY TEZUKA KOSAN CO., LTD. , JAPAN. 

L Q - l l - O Q 2 2 6  L E T T E R  T@ T H E  EDITOR ( B A L I N G  I 
S O L I D  WASTES MANAGEMENT/RRJ 1 1 ( 5 ) ,  P. 6 2  (MAY 1 9 6 8 ) .  A Q U E S T I O N  I S  R A I S E D  A S  TO THE A B I L I T Y  TO COMPRESS REFUSE T O  
D E N S I T I E S  REPORTED BY MANUFACTURERS AND PROMOTERS O F  S P E C I A L I Z E D  PROCESSES. ALSO A Q U E S T I O N  I S  R A I S E D  O N  R A I L  HAUL AS 
FAR AS I T S  A P P L I C A B I L I T Y  TO T H E  S O L I D  WASTE PROBLEM. 

lQ=ll=QZQIB H I G H  COMPRESSION B A L I N G  OF S O L I D  WASTES ( TEZUKA-KOSAN COST(CAP I T A L )  C O S T ( O P E R A T I N G 1  1 
ROGUS, C. A. 

P U B L I C  WORKS 100(61 , P. 8 5 - 9 0  ( J U N E  1 9 6 9 ) .  A D E T A I L E D  D E S C R I P T I O N  O F  THE TEZUKA-KOSAN H I G H  PRESSURE COMPRESSION 
AND B A L I N G  M A C H I N E  I S  G I V E N .  SKETCHES SHOWING THE OPERATING SEQUENCES ARE G I V E N .  B A L E S  PRODUCED C A N  BE ENCASED I N  

PRESSURES. THE H I G H  PRESSURE B A L E R  WAS FOUND T O  BE MORE ECONOMICAL. 
ASPHALT, P L A S T I C ,  CONCRETE, O R  S T E E L .  AN ECONOMIC A N A L Y S I S  I S  MADE BETWEEN T H I S  SYSTEM, AND ONE OF LOWER COMPACTION 

i n A k a a z  T H E  TEZUKA P EFUSE COMPRESSION S Y S T E M  ( COST(CAPITAL) COST~OPERATING) t 
THE M A I N  U.S. DEPARTMENT OF HEALTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E R V I C E ,  C I N C I N N A T I ,  O H I O ,  1 9 6 9 .  

SMALL AREAS. T H I S  I N G E N I O U S  PROCESS ALSO CAN PRODUCE ZONES O F  H I G H E R  COMPACTION I N S I D E  THE B A L E  BY A P P L Y I N G  
COMPRFFSTON FORCES BELON THE O R I G I N A L  PRESSURE CONTACT SURFACE. BY T H I S  APPROACH TEZUKA A V O I D S  E X P E N S I V E  H Y D R A U L I C S  

COMPRESSION PROCESS USES AN I N G E N I O U S  APPROACH I N  U T I L I Z I N G  A L I M I T E D  AMOUNT OF PRESSURE FORCE BY CONCENTRATING ONTO 

NEEDED T O  PKOUUCE H I G H E R  FORCES ON T H E  RAM. I F  ONE ASSUMES T H A T  THE SAME R E S U L T S  COULD BE O B T A I N E D  WITHCUT T H E  
C Y L I Q D E R  APPR3ACh B Y  I N C R E A S I N G  THE PRESSURE TO 3000 P S I  OVER T H E  T O T A L  PRESSURE FACE, THEN T H E  FORCE ON THE RAM WOULD 
HAVE T O  B E  I N C R E A S E D  BY APPROXIMATELY 4 .5  T I M E S .  THE S P E C I F I C  COST/PERFORMANCE VALUES OF T H E  T E Z U K A  PROCESS AND I T S  
I N D I V I D U A L  SYSTEM ELEMENTS CAN NGT BE DETERMINED FROM T H E  DATA PRESENTLY A V A I L A B L E .  I N  THE OVER-ALL,  THE TEZUKA SYSTEM 
APPEARS TO BE C O M P L I C A T E D  AND, I N  PART, VERY CUMBERSOME. AS T H E  S I Z E  OF THE B A L E  INCREASES,  T H E  P R O D U C T I V I T Y  OF THE 
PRESS, I N  TERMS O F  TONS OF PRODUCT PER DAY PER DOLLAR OF INVESTMENT,  W I L L  DECREASE RATHER THAN INCREASE.  I T  I S  
PROBABLE THAT THE TEZUKA PRCCESS CAN BE APPRECIABLY IMPROVED THROUGH A D D I T I O N A L  PROCESS E N G I N E E R I N G .  

10 12 CONVEYOR BELT TRANSPORT 

r 

! 

i Z - I 7 - 0 1 & & &  WASTE FROM COAL M I N E  CONVEYED THROUGH MOUNTAIN 
REFUSE REMOVAL JCURNAL e ( 8 1 ,  P. 42 ( 1 9 5 5 ) .  THOUSANDS O F  TONS D A I L Y  COME FROM THE COAL M I N E S  A S  UNUSUABLE REFUSE, 
THAT I S  COSTLY AND OFTEN P H Y S I C A L L Y  D I F F I C U L T  TO D I S P O S E  OF. A T  THE KOPPERSTON, W.VA. M I N E  T H E  R E F U S E  I S  REMOVED FROM 
THE COAL P R E P A R A T I O N  P L A N T  U P  T H E  MOUNTAIN, THROUGH A MOUNTAIN I N T O  THE NEXT V A L L E Y  WHERE I T  I S  H A U L E D  TO A L A N D F I L L  
FOR COMPACTION. 
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lQ=lL=!22422 SECONC AVENUE Io SUBWAY FOR GARB4GE URGED ( CONVEYOR-BELT ) 
T H E  WASHINGTON P @ S T T  P a  A 9  (SEPTEMBER 23, 1969) .  A P L A N  WHEREBY GARBAGE WOULD BE TRANSPORTED BY A HIGH-SPEED 
CONVFYOP BELT P A R A L L E L  T O  T H E  SUBWAY T R A I N S  HAS B E E N  PROPOSED. 

10 13 CHEMICAL AND BIOLOGICAL METHODS 

1@-13-0C'779 THERMAL D E C O M P C S I T I O L  O f  HUMPY WASTE ( I N C I N E R A T I O N  I 

PROC OF AM SOC C I V I L  ENGRS J S A N I T  ENGRG D I V  8 9 ( S A l l ,  PAPER 3382, P. 1-16 ( J A N U A R Y  1963) .  STUDY T O  PROVIDE 

------I 

QUON, J. E .  + P I P E S ,  W e  0. 

I N F O R M A T I O N  FOR D E S I G N  O F  I L C I N E R A T O R S  FOR HUMAN WASTE. EQUATION I S  PROPOSED TO D E S C R I B E  V O L A T I L I Z A T I O N  PROCESS. 
D E T E R M I N A T I O N  OF DEPENDENCE OF CONSTANTS I N  V O L A T I L I T Y  E Q U A T I O N  ON TEMPERATURE AN0 ON R A T E  OF A I R  SUPPLY TO . 
V O L A T I L I Z A T I O N  CHAMBER. V O L A T I L I Z A T I O N  TEMPERATURES AS LOW AS 300 C MAY BE F E A S I B L E  FOR I N C I N E R A T O R  DESIGNS THAT 
P Q O V I D E  REACTOR FOR @ X I O A T I O N  OF M A T E R I A L  V O L A T I L I Z E D .  ( E 1  1 

lO-13-02Q35 METAL-CATALYZED O X I D A T I O N  O F  POLYETHYLENE ( SALVAGE 1 

I N D  ENGR CHEM 5 2 ( 2 ) ,  P. 121-124 (FEBRUARY 1960) .  THE RESULTS REPORTED FOR T H E  METAL-CATALYZED O X I D A T I O N  OF 
P O L Y E T H Y L F N E  AGE CONS I S T E N T  W I T H  T H E  MECHANISMS P R E V I O U S L Y  REPORTED FOR MODEL COMPOUNDS; NO S I N G L E  MECHANISM I S  

A L T E P T  He 

PROPOSED. THE FnECHAhISMS D E S C P I B E D  AND E X P E R I M E N T A L  RESULTS I N D I C A T E  T H A T  H I G H L Y  BRANCHFD AND UNSATURATED POLYETHYLENE 
W I L L  B E  MOST S U S C E P T I B L E  TO METAL-CATALYZED O X I D A T I O N .  I T  MAY BE P O S S I B L E  TO P R E D I C T  PRODUCTS BY S T A R T I N G  W I T H  A 
P O L Y E T H Y L E L E  OF PRESELECTED STRUCTURE AND EMPLOY METAL-CATALYZED OZONE O X I D A T I O N  OF OFF-GRADE POLYETHYLENE I N  C H E M I C A L  

POLYETHYLENES FROM PIGMENT-CATALYZED DEGRADATION. ( A U T H I  
MANUFACTURIYG.  M E C H P N I S T I C  D E S C R I P T I O N S  OF THE R E A C T I O N  I N D I C A T E  THAT CONVENTIONAL A N T I O X I D A N T S  MAY PROTECT BRANCHED 

14-13-QlQ1 CGNVERSICN O F  ORGANIC S O L I D  WASTES I N T O  YEAST ( SALVAGE H Y D R O L Y S I S  ECONOMICS F E R M E N T A T I O N  1 
MELEE, F a  H e  

U.S. DEPARTMENT C i  HEALTH,  EDUCATION,  AND WELFARE, P U B L I C  H E A L T H  S E P V I C E  PUB 1909,  WA.SHINGTON, D.C. 7 (1969) .  THE 
F E A S I B I L I T Y  OF CONVEPTING URBAN AND A G R I C U L T U R A L  ORGANIC S O L I D  WASTES SUCH AS WASTE PAPER, BAGASSE, ETC., I N T O  E D I B L E  
P R O T E I N  I N  A T k O  STAGE PROCESS O F  HYDROLYSIS AND FERMENTATION I S  CONSIDERED. BASED ON T H E  PROCESS PNG ECONOMIC 
E V A L U A T I O N  I N C L U D E D  I N  T H E  REPORT, T H E  PROCESS APPEARS TO HAVE SOME P O T E N T I A L .  

1Qd1rfQ144 NOVEL PRCCESS COULD A I D  I N  WASTE D I S P O S A L  ( SALVAGE 
CHEM AND ENGRG KEWS 4 7 ( 4 8 ) ~  P e  4 3  (NOVEMBER 17, 1969) .  AS A RESULT OF THE U.S. BUREAU OF M I N E S  RESEARCH I N  
E X P E R I M E N T I N G  W I T H  WAYS OF PRODUCING O I L  FROM L I G N I T E ,  SUB-BITUMINOUS,  AND B I T U M I N O U S  COAL, T H E Y  HAVE DISCOVERED A 
PROCESS WHEREBY C E L L U L O S E  MAY BE CONVERTED TO O I L .  S I N C E  REFUSE I S  MADE UP OF A H I G H  PERCENT OF C E L L U L O S E  M A T E R I A L S  
THERE I S  A P O S S I B I L I T Y  T H E  REFUSE MIGHT BE U S E D  I N  SUCH A PROCESS. BASED ON DATA ALREADY DEVELOPED, ONE TON OF 
C E L L U L O S E  REFUSE COULD Y I E L D  ONE BARREL OF O I L .  I T  I S  P O I N T E D  OUT T H A T  NOT ONLY ARE THEY H E L P I N G  T E E  REFUSE D I S P O S A L  
PROBLEM, BUT T t E  O I L  PRODUCED I S  LOW I N  SULFUR W H I C H  W I L L  REDUCE THE A I R  P O L L U T I O N  PROBLEM. 

lQrll=Q.2169 METh@D OF D E G R A D I N G  POLYSACCHARIDES U S I N G  L I G H T  R A D I A T I O N  AND A WATER-SOLUBLE M E T A L  OR NITROGEN BASE S A L T  
OF NITROUS OR H Y P O N I T R I C  A C I D  ( SALVAGE 1 
S C H ~ A R T Z T  A. Ma + RACER, C. A. 

PATENT U.S. 3,352,773 (NOVEMBE'I  14, 1967).  POLYSACCHARIDES SUCH AS STARCH AND C E L L U L O S I C  M A T E R I A L S  ARE CONVERTED 
T @  SACCHARIDES OF LCWER MOLECULAR WEIGHT BY I R R A D I A T I O N  W I T H  L I G H T  R I C H  I N  FREQUENCIES I N  THE NEIGHBORHOOD OF 355 
M I L L I M I C R O N S  I N  THE PPESENCE CF A WATER-SOLUBLE METAL OR N I T P O G E N  BASE S A L T  OF N I T R O U S  OR H Y P O N I T R I C  A C I D .  ( A U T H I  

10 14 HIGH-TEMPERATURE INCINERATION (SLAGGING) 

1'?-14-OCz16 U N I V E R S A L  R € F U S E  D I S P O S A L ,  THE F L A M E  CHAMBER MELT-DOWK 
WOTSCHKE T J. 

AUF DEM WEGE ZUR U N I V E R S A L E N  A B F A L L B E S E I T I G U N G .  BQENNSTOFF-WAERME-KRAFT 1 6 ( 8 )  T P. 383-391 (AUGUST 1 9 6 4 ) .  THE 

COMPLETELY CONVERTEO I N T O  HCT DUST-FREE F L U E  GAS ( C C M B U S T I B L E  MATTER)  AND SLAG ( I N C O M B U S T I B L E  MATTER) .  ( P H E A )  
METHOD D E S C R I B E D  OPERATES AT F I G H  COMBUSTION TEMPERATURES. THE REFUSE D E P O S I T S  WHICH L I N E  THE F L A M E  CHAMBER ARE 

10 15 OTHER GENERAL ARTICLES 

in-15-mhpz COMBINES SLUDGE AND SOLID W A S T E S  ( S L U D G E ( S E W A G E )  COST(OPERATING) INCINERATION I 
REFUSE QEMOVAL JOURANL 1 @ ( 8 ) ,  P. 42 (AUGUST 1 9 6 7 ) .  SUGGESTS C O M B I N I N G  SEWAGE SLUDGE AND S O L I D  WASTE D I S P O S A L  
OPERATIONS.  ANY OF THE THREE COMMON METHODS OF S O L I D  WASTE D I S P O S A L ,  I N C I N E R A T I O N ,  S A N I T A R Y  L A N D F I L L ,  AND COMPOSTINGt  
APE C A P A B L E  OF h A N D L I N G  COMBINED SLUDGE-REFUSE C O M B I N A T I O N S .  

lQda=QJ.SQ1 F E A S I B I L I T Y  STUDY OF A NEW S O L I D  WASTE SYSTEM ( BULKY-WASTE SALVAGE RESEARCH-NEEDS C O L L E C T I O N  SHREDDER 
G R I h D I N G  POWER M A R K E T I N G  ECONOMICS B U I L D I N G - M A T E R I A L  I N C I N E R A T I O N  1 
EGGEN, A. + POWELL, 0. Am, JR. 

U N I V E R S I T Y  OF tAPTF@RD,  HARTFORD, CONNECTICUT,  SCHOOL OF ENGRGt D I V  OF URBAN S C I E N C E  AND TECH, D U S T / T R - 6 7 0 1 ,  (NOVEMBER 
19671. T H E  "BEST GUESS"  SYSTEM IS COMPOSED O F  3 SEPARATE SUBSYSTEMS - THE AUTO SHREDDER, THE POWER PRODUCTION 
SYSTEM, AND T H E  M A T E P I A L  PRODUCTION SYSTEM. THE AUTO SHREDDERS WOULD BE CONSTRUCTED ACCORDING TO E X I S T I N G  TECHNOLOGY T 

AND WOULD BE OPERATEG BY T H E  E X I S T I N G  SCRAP I N D U S T R Y .  THE POWER PRODUCTION SYSTEM E S S E N T I A L L Y  WOULC CONSIST OF A 
SHREDDED REFUSE B U P N I N G  GAS T U R B I N E .  T H E  POWER PRODUCTION SYSTEMS WOULD BE OPERATED E I T H E R  B Y  U T I L I T I E S  OR BY LARGE 
POWER USERS. TECHNOLOGY DEVELOPMENT WOULD B E  REQUIRED I N  3 AREAS - T H E  DEVELOPMENT OF A HIGH-PRESSURE REFUSE "PUMP", 
OF A H I G H - I N T E N S I  TY, HIGH-TEMPERATURE SHREDDED REFUSE BURNEP, AND OF A H I G H - E F F I C I E N C Y ,  LOW-PRESSURE-LOSS SEPARATOR. 

(1.E. , E X I S T I N G  BURNERS REPLACEC BY GAS COLLECTOR AND D I S T R I B U T I O N  M A N I F O L D S ) ,  ON COMBUSTION I N  A SEPARATE BURNER 
( S E P A R A T O R )  OF A NEW CONCEPT, AND ON TWO HAMMERMILLS,  I N C .  6060 SHREDDERS, THE RANGE I N  POWER GENERATING COSTS WOULD BE 
FRCM 0.4 T O  3.3 MILLS/KW-HR.  M A T E R I A L  PRODUCTION W I L L  I N C L U D E  THE MANUFACTURE OF SHREDDED SCRAP CERAMIC COMPOSITES. 
ONE-HALF OF T H E  SCRAP SHOULD BE E F F E C T I V E  I N  C A R R Y I N G  T E N S I L E  LOADS. E S T I M A T E S  OF THE T O T A L  COSTS OF PRODUCING SUCH 
M A T E R I A L S  ARE G I V E N ,  A S  WELL AS THE USES TO WHICH T H E Y  CAN BE A P P L I E D .  ( U C )  

lQ=,LS=Q5&5Q ATOMIC BLAST M I G H T  HELP D I S P O S A L ,  GRADUATES HEAR ( NUCLEAR-EXPLOSION PLOWSHARE 1 
REFUSE REMOVAL JOURKAL 8 (  7 )  T P. 18 ( 1 9 6 5 ) .  THE A S S I S T A N T  DIRECTOR,  D I V I S I O N  OF PEACEFUL USES O F  NUCLEAR ENERGY, 
ADDRESSED A GROUP O F  S O L I D  WASTE T E C H N I C I A N S  AT T H E I R  GRADUATION EXERCISES.  I N  H I S  T A L K  I T  WAS P O I N T E C  OUT T H A T  SOME 
T I M F  I N  THE NEAR FUTURE I T  C I G H T  B E  P O S S I B L E  T O  U S E  CONTROLLED NUCLEAR E X P L O S I O N S  A THOUSAND F E E T  OR SG UNDERGROUND FOR 

T H E  MOST A T T R A C T I V E  S P E C I F I C  SYSTEM A T  T H I S  T I M E  I S  BASED ON A M O O I F I E D  PRATT AND WHITNEY A I R C R A F T  F T  4 GAS T U R B I N E  

A C A V I T Y  I N  WHICH T @  D I S P O S E  OF S O L I D  WASTES. 
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11 Alternative Packaging Materials 

11 01 RESEARCH 

JJAl-00077 25 B I L L I O N  BOTTLES, 48 B I L L I O N  CANS D I S C A R D E D  BY U.S. EACH YEAR ( BOTTLES T I N - C A N S  P L A S T I C  I 
REFUSE REMOVAL JOURNAL 1 C (  9 ) ,  (SEPTEMBER 19671 THE P R E S I D E N T ' S  S C I E N C E  ADVISORY COMMITTEE REPORTS T H A T  25 B I L L I O N  

CONTAINER S I S SUGGESTED. 
B O T T L E S  ANC 48 B I L L I O N  CANS ARE USED PER YEAR I N  THE U N I T E D  STATES. THE USE OF ALTERNATE M A T E R I A L S  OR DEGRADABLE, 

ll=Ql=QQ983 GLASS GPOUP S T U D I E S  D I S P O S A L  OF I T S  P A C K A G I N G  M A T E R I A L S  ( C O M P O S I T I O N ( G L A S S  1 1 
S O L I D  WASTES MANAGEMENT/RRJ l O ( l J . 1  7 P. 28 (NOVEMBER 1 9 6 7 ) .  T H E  E S T I M A T E  I S  MADE T H A T  G L A S S  ACCOUNTS FOR 6 PERCENT 
O F  T H E  T O T A L  4.5 M I L L I O N  L 8  WASTE/YEAR. A STUDY OF THE PROBLEM W I L L  BE MADE BY T H E  GLASS CONTAINER MANUFACTURING 
I N S T I T U T E .  ( U C )  

11 02 FUTURE NEEDS AND TRENDS 

U-07-QQ112 STUDY TO A N A L Y Z E  PACKAGING PROBLEM ( C O M P O S I T I O N  1 
REFUSE REMCVAL JCURNAL l O ( 8 1 ,  P. 42 (AUGUST 1 9 6 7 ) .  THE P H S  H A S  AWARDED A 531975 DOLLAQ CONTRACT T C  MIDWEST 
RESEARCH I N S T I T U T E  TO STUDY S O L I D  WASTES D I S P O S A L  PROBLEMS A S S O C I A T E D  W I T H  P A C K A G I N G  AND TO F I N D  WAYS TO M I N I M I Z E  
THEM. PACKAGING M A T E R I A L S  REPQESENT AN E S T I M A T E D  40 PERCENT OR MORE OF THE T O T A L  WEIGHT O F  M U N I C I P A L  REFUSE TODAY. 

~ ~ ~ Q j . 9 ~  ON T H E  D I S P O S A L  OF D I S P O S A B L E S  ( P L A S T I C I D I S P O S A L - P R O B L E M S )  1 

C A N A D I A N  J OF P U B L I C  HEALT<H 58,  P. 177-179 ( A P R I L  1967) .  T H E  S P E C I A L  C H A R A C T E R I S T I C S  T H A T  MAKE T H E  O I S P O S A L  O F  

M E D I C A L  CONTEXT ARE DISCUSSED.  (PHEA 1 

11=Qz=a9& ThROWAhAY PACKAGES - A M I X E D  B L E S S I N G  ( P A C K A G I N G  VOLUME Q U A N T I T Y  ) 

ENVIRONMENTAL S C I E N C E  TECH 3 ( 4 ) r  P. 328-333 ( A P R I L  1969) .  I N  1967 A N 0  1968,  MIDWE'ST RESEARCH I N S T I T U T E  ( M R I )  
ECONOMISTS SPENT N I N E  MONTHS A T T E M P T I N G  TO D I S C O V E R  T H E  ROLE THAT PACKAGING M A T E R I A L S  P L A Y  I N  S O L I D  WASTE D I S P O S A L  I N  A 

RAYNER, H. M. 

P L A S T I C S  D I F F I C U L T  APE O U T L I N E D .  OF THE HUNDREDS O F  R E S I N S  NOW A V A I L A B L E ,  ONLY THOSE I N  USE OR L I K E L Y  TO B E  USED I N  A 

DARNAh, A. J . 9  J R .  

STUDY UNDERTAKEN FOR T H E  S O L I D  WASTES PROGRAM, U.S. DEPT. OF HEALTH,  E D U C A T I O N  AND WELFARE. N I N E T Y  CENTS OF EACH 
DOLLAR SPENT ON S O L I D  k A S T E  D I S P O S A L  I S  P I C K I N G  U P  AND TRANSPORTING WASTES TO D I S P O S A L  S I T E S .  OF THE $2.8 B I L L I O N  SPENT 
ON C O L L E C T I O N  I N  1966, ABOUT 80( WAS FOR LABOR. I N  T H A T  YEAR, 46.5 M I L L I C N  TONS O F  P A C K A G I N G  M A T E R I A L S  WERE D I S C A R D E D ,  
4ND SUBSEQUENTLY COLLECTED AT A COST OF AT L E A S T  $373 M I L L I O N .  I N  1966,  EACH PERSON THREW AWAY 1 2 1  POUNDS MORE OF SUCH 
M A T E R I A L S  THAN I N  1558; BY 1976 ,  WE S H A L L  B E  D I S C A R D I N G  136 POUNDS MORE PER PERSON THAN WE D I D  I N  1966. T H I S  I N C R E A S E  
WILL N E C E S S I T A T E  NEAPLY 4.76 M I L L I O N  MORE C O L L E C T I O N  T R I P S  T H A N  WERE REQUIRED I N  1966, AND SOME 9,500 MORE C O L L E C T I O N  
V E H I C L E S  ( C @ S T I I \ G  ABOUT $265 M I L L I O N  CURRENTLY)  WOULD HAVE TO BE ADDED TO THE PRESENT F L E E T  OF ABOUT 150,000 TRUCKS. 
T O T A L  R E S I D E N T I A L  WASTE TONNAGE WILL I N C R E A S E  BY 3 4 (  I N  T H E  1966-1976 P E R I O D ,  W H I L E  THE P A C K A G I N G  M A T E R I A L S  THROWN AWAY 
BY R E S I D E N T I A L  SOURCES W I L L  I N C R E A S E  BY 42( .  ONCE COLLECTED,  WASTES U S U A L L Y  ARE TAKEN T O  ONE OF FOUR B A S I C  T Y P E S  O F  
D I S P O S A L  OPERATIONS - OPEN DUMPS, L A N D F I L L S ,  M U N I C I P A L  I N C I N E R A T O R S ,  OR COMPOSTING PLANTS.  ROUGHLY 75(  O F  A L L  WASTES 
END UP I N  OPEN DUMPS. THE ONE C H A R A C T E R I S T I C  MARKING A L L  THESE D I S P O S A L  PROCESSES I S  T H E  LACK O F  S O P H I S T I C A T E D  
EQUIPMENT AND TECHNIQUES.  S O I L ,  A I R ,  AND GROUNDWATER P O L L U T I O N  C A N  BE CAUSED BY S O L I D  WASTES. I N  1966 ,  M A T E R I A L S  
VALUED A T  $16.2 B I L L I O N  ENTERED THE PACKAGING M A T E R I A L  AND O F  T H I S  T O T A L ,  PROBABLY 90( WAS THROWN AWAY. LARGE I N P U T S  
O F  P A C K A G I N G  M A T E R I A L S  I N T O  THE S O L I D  WASTE SYSTEM CANNOT BE BLAMED FOR A L L  T H E  D I S T R E S S  S I G N A L S  W H I C H  ARE P E R C E P T I B L E .  
RATHER, T H E  PRCBLEMS I L L U S T R A T E  THAT T H E  E N T I R E  F I E L D  O F  S O L I D  WASTE H A N D L I N G  I S  A NEGLECTED AREA AND SHOULD NOW B E  
0 VER HAUL E D. 

llzG.2rQZfi2 T H E  ROLE O F  P A C K A G I N G  I N  S O L I D  WASTE MANAGEMENT 1966 TO 1976 ( TRENDS ) 

U.S. DEPARTMENT C F  H E A L T H ,  EDUCATION,  AND WELF4RE1 P U B L I C  H E A L T H  S E R V I C E  PUB 1855,  WASHINGTON, D.C., (19691.  T H I S  
DOCUMENT PRESENTS T H E  F I N D I N G S  O F  A RESEARCH EFFORT TO D E F I N E  THE ROLE OF PACKAGING I N  WASTE D I S P O S A L  I N  T H E  1966 T O  
1976 P E R I O D .  THE REPORT I S  D I V I D E D  I N T O  THREE PARTS. PART 1 PRESENTS H I S T O R I C A L  PACKAGING M A T E R I A L  CONSUMPTION DATA 
FOR T H E  1958  T O  1966 PERIOD,  A FORECAST O F  P A C K A G I N G  M A T E R I A L  CONSUMPTION TO 1976,  AND A D I S C U S S I O N  O F  T H E  ECONOMIC, 
TECHNOLOGICAL,  MARKETING,  P h D  DEMCGRAPHIC TRENDS AND FORCES U N D E R L Y I N G  T H E  FORECAST. P A R T  2 A N A L Y Z E S  T H E  D I S P O S A B I  L I T Y  
OF P A C K A G I N G  M A T E R I A L S  I N  1966 AND I N  1976. THE Q U A N T I T A T I V E  S O L I D  WASTE BURDEN IMPOSED BY P A C K A G I N G  I N  THE TWO YEARS 
I S  DISCUSSED,  AS WELL AS C O L L E C T I O N  PROBLEMS ENGENDERED B Y  PACKAGING,  AND P A C K A G I N G  M A T E r i I A L  R E S I S T A N C E  T O  D I S P O S A L  
PPOCESSING.  P A R T  3 I S  A N  EXPLORATORY A N A L Y S I S  Of T H E  V A R I O U S  MECHANISMS T H A T  M I G H T  B E  EMPLOYED FOR M I T I G A T I N G  THE 
PROBLEMS CPUSED BY P A C K A G I N G  M A T E R I A L S  I N  WASTE D I S P O S A L .  THESE S E C T I O N S  ARE FOLLOWED BY TWO A P P E N C I C I E S .  A P P E N D I X  1 

R E S I S T A N C E  I N D E X  F I G U R E S .  A P P E N D I X  2 I S  A B I B L I O G R A P H Y  OF L I T E R A T U R E  USED AS BACKGROUND FOR T H I S  A N A L Y S I S .  ( A U T H )  

DARNAY, A .  + F R A N K L I N 7  W. E. 

PRESENTS TABULPF M A T E R I A L S  THAT W I L L  P E Q M I T  I N T E R E S T E D  PERSONS TO FOLLOW THE ROUTE B Y  WHICH WE A R R I V E D  A T  OUR D I S P O S A L  
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CANNELLA,  A -  A, 
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10-0 1-0 20 38 
10-01-0 2039 
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CHASS, R e  Lo 
CHASS, R e  L o  
CHESAREK, R. Fa 
CHESAREK, R. F o  
C H I L  INGAROVA, S V 0 ,  

CHMIUK,  To 
CHOWDHURYi M o  Uo 
C I A B E I T A R R I ,  E. 
CLAQK, C. M. 
CLARK, C. M. 
CLARK,  J. W. 
CLARK,  S o  Mo 
CLARK, W e  T o  
C L A Y  T J. 
C L A Y  J o  

COHAM, Lo J o  

CQHN, M e  M. 
COLEMAN, C. H. 
C O L L I N S ,  L o  
COLTRELL ,  W. F .  
COMPTON, C. R o  
COMPTQN, C. R. 
CONNOLLY, J. A. 
CONRAD, E. T o  
COOPER, R. C. 
COPPA, P o  Bo 
COREY, R .  C. 
CORN, M. 
CORN E L  I U S  J 
CORNELIUS,  J. 
COSACK, J. 
COSACK J 
COSENS, K. W e  

COTTON, R e  A. 
CRAWFORD, Go 
C R E I S L E R ,  J. 
C R E L L I N ,  A. DO 
C R I S S ,  G o  H. 
C R I S S ,  Go He 
CRITCHLEY,  H o  Fm 
C R I T C H L E Y ,  Ho F. 
CROSS, Me H. 
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DARNPH, A. J.9 J P m  
DARNAY, A. 
D A V I E S ,  A. Go 
D A V I E S i  A. G o  

D A V I E S ,  A. Go 
D A V I E S ,  A. Go 
D A V I E S ,  A. G o  

D A V I E S ,  A. Gm 
D A V I E S ,  A. Go 
D A V I S ,  K o  
D A V I S ,  P o  L o  
D A V I S ,  P o  L o  

DAY, Do E o  
DE GROOTE, R o  
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DE ROEVER, J. G o  
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207 

08-13-00748 
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D I E T Z ,  M. R. 
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DOHERTY, S a  M e  
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DOVE, L o  A. 
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GERHARDT, Po  
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GEWECKE, Go 
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03 -11 -01 49 2 
03-11-01752 
09 -05 -9 1242 
01-05 -01497 
06-02-00241 
07 -0 2 -00 5 8 6 
07-01-00643 
07-0 1-09 548 
0 6 -02 -00 24 1 
07-02-00586 
0 8- 06-018 59 
01-01-01415 
08-04-0076 8 
08-0 1-0 1289 
10 -09 -01 0 5 2 
01-06-02015 
03-03-nl239 
03 -09-0 11 2 7 
0 8- 06- 00445 
0 8-06 -0C 48 0 
10-06-01325 
06-06-01927 
07-0 1-0 11 8 4 
08-03-00 471 
0 7-0 1-0 146 9 
@6-O9 -00449 
10-0 2-0 120 7 
1C-0 1-0 2044 
06-01 -01 2 8 6 
06-01-OlI 2 4 
06-06-0080 1 
08-03-00479 
06-C4-0C1319 
06-01-01278 
08-06-0047 8 
08-03-91 534 
06 -04-nC 3 2 2 
08-03-00 47 0 
08-05-QQ 5 29 
07 -0 1 -9 1 20 8 
08-01-CO170 
0 8- 01-009 42 
08-10-00474 
03-c)1-09915 
03-04-021 33 



MCCAULEY, R o  F o  
MCCOLLAMT J .  G o  

MCCONNELL, E o  P o  

MCDONALD, C. T o  
MCDONALO, J P 
YCELWEE, W o  C o  

MCGAHEN, C o  A .  
MCGAUHEY, P o  H. 
MCGAUHEY, P o  H o  
MCGAUHEY, P o  H o  

MCGAUHEY, P o  H o  

MCGAUHEY, P. He 
MCGAUHEY, P o  Ho 
MCGAUHEY, P o  H o  
MCGAUHEY, Po Ho 
MCGRATH, W e  Me 
MCKEE, J. Eo 
M C K I N L E Y ,  J o  6. 
MCKINNEY, Ro € 0  

MCKINNEY,  5. E. 
MCLEAN, N o  
MCLEAN, N o  
MCLDUTH, 8. F. 
MCMAHON, E. K e  
MCRAE, No 
MCSPADDEN, W. 
MEALEY, M. 
MEISSNER,  He Go 
Y E I S S N E R ,  He Go 
MEISSNER,  H o  Go 
M E I S S N E P ,  Ho Go 
M E I S S N E R ,  H. Go 
MEISSNER,  P. Go 
M E I S S N E ? ?  He G o  

MEISSNER,  H o  Go 
MELAND, Bo Re 
MELEE, F. He 
M E L V I L L E ,  C o  

MENDOZA, E. 
MErlCER, W. A. 
MERCEQ, W e  A *  
MERCER7 W o  A. 
Y E P L S T  9. t. 
MERZ, 9. C. 
MFRZ,. R o  C. 
M E P Z ,  9. C o  

MERZ, R. C. 
W E Y E P ,  A. Fo 
MEYER, G o  

MEYER, J .  H. 
M I C H A E L S ?  A. 
M I C H A E L S 7  A. 
M I C H A E L S ?  A .  
M I C H A E L S ,  A. 
M I C H A E L S ,  A .  
M I C H A E L S ,  A. 
M I C H A E L S T  A. 
M I C K ,  K. L e  
MIDGLEY,  A.  R. 
M I L A N 7  D. 
M I L L A R D ,  R. Fo 
M I L L A R D 7  R. F o  
M I L L E R 7  M o  

M I L T O N ,  Ho E o  

MIRTO,  He A. 
W I T C H E L L ,  J o  M o  

M I T C H E L L ,  P o  Do 
M I T C H E L L ,  R o  J o  

M I X ,  S o  A *  
MOEGLING, Eo 
MOEGLING,  E o  
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06 -01 -00 68 6 
06-03-01 Z 70 
06-93-0217 1 
03 -0 1-01 18 3 
0 3- C9- 001! 9 3 
C3-09-01992 
03-08-00363 
01-01-01115 
0 1-01 -9 1342 
06- (3 1-00 6 3 5 
06 -01 -0076 4 
06-02-90674 
06-03-90912 
0 6-03 -011 8 1 
06-04-00727 
0 8-O3-00? 2 2 
0 1-0 1 -0 1 1 1 6 
10-01-92(33 6 
01-01-fIOlO 5 
Q1-01-01P7n 
08-06-0131 4 
08-96-01516 
08-04-0048 2 
0 9- 0 2- 01 @C 3 
07-01-0C523 
07-Q2-00358 
03-08-01cll3 
08-03-30014 
08-03-01523 
0 8-06-008 2 1 
08-11-00964 
08-13-Q39@0 
08 13-01362 
Cr8 - 13 -0 145 1 
98- 13-01034 
0 1-09-QE 57 
1 0 - 13 -0 2 10 7 
10- 10 -009 66 
93-01-00654 
0 1 - I C )  -r! 1 1 2 2 
96-Cl-09839 
06-01-00883 
08-04-00441 
0 7- 06-01 68 9 
07-07-90184 
07 -08 -0 10 2 3 
10-10-09571 
C5-@2-OG56 1 
05-03-01245 
0 6- 06-0 198 8 
0 1- 1 2  -9 17 18 
‘32-03-00074 
07-(?1-00412 
G8 -03 -0 135 4 
C8-06-01926 
C8- 13-0071 4 
08-14 -nl58 7 
08-03-00864 
C6-Ll-OO87 5 
08 -03 -0099 8 
03-01-02122 
Q3-13-?2002 
01-01-00841 
08-06-01854 
02-06-00124 
03-01-00526 
88-03-0 1334 
0 8 -03 -00 77 1 
01-01-01046 

08-04-00067 
08-03-01279 

MOEHR, Lo  Ho 
MONROE, E. S e t  J R o  

MONROE, Eo S o ,  J R o  
MOORE, Ho C o  

MOORE, Ho C o  

MOORE, W e  M o  

MORRIS,  S o  S .  
MORTENS’JN, E o  N o  

MOSSEY, E. A. 
MOULTON, Go Lo 
MOWBPAY, K. Do 
MUCKECROY, E e  F o  
MUCKELROY, E. F o  

MUELLER,  H. J o  

Y U H I C H ,  A *  J o  
MULLER, H. 
M U L R A I N ,  A. W o  

MUNSON, J .  S o  

NAKAMURA, No 
N E A R ?  Lo B e  

NEDRY, Do E. 
N E I D L ,  Go 
N E I L S O N ,  R o  W .  
N E S B I T T ,  J .  B o  

N E S B I T T ,  J. B o  
NEUDECKER, R .  M. 
NEVEUX, M e  

N I C H O L S O N ,  R. W. 
NTCKELSPRN,  Ho 6. 
WTCKERSUN, Ho D o  

N I E S E ,  Go 
N I E S S E N ,  W o  R o  

NOE, T.  
NOLAN, M o  

NORWARKT He R. 
NOVOTVY, J -  J. 
UOWAK, F. 
NUBER? K. 
NUSSBAUMER, N o  Lo 

O’MALLEY,  W e  R o  
OAKLEY, H. R .  
O A T E S T  E. TO 
OATES, E o  T o  
OATES, E. T o  
OB91 ST, W e  

O B R I S T ,  W o  

OBUCHCJWSKA 7 I o  

OESTERCE, P o  

CIESTERLE, P o  

OGDEN, M o  

OLDS, J. 
OLMSTEPD, R o  0. 
@ L S E Y ,  A. R e  
OLSEN, A o  R. 
OLSEN, C o  E. 
OLSON, R o  P o  
O P N I N G t  A *  A. 
OPR,  J o  Ho 
ORTHUS, Ho B o  

@ S P E L T ,  E. 
OSTLE,  Eo J. 
OSTPOWSKA, Go 
OSWALD? W .  J .  
OWZAPSKI  9 Po 

Q7-01-01594 
08-04-00446 
08-04-OO48 1 
C8-03-0046 1 
08-03-00621 
08-07-00092 
06-01-0 123 3 
03 -0 1-0 19 59 
0 1-0 5-0 129 9 
0 6-03-00 26 8 
0 8 -04 -06444 
03- 10-02 404 
04- 0 1- 00 630 
0 8-03 -00 7 8 6 
Cl-Ol-Cl510 
C8-03-01534 
03 -01 -0 158 1 
08-02-00012 

N 

0 

06-06-004C6 
09-03-91491 
07-08-01082 
0 5 -05 -00 2 8 6 
03-07-016 2 2 
0 6- C1-00 5 3 3 
06 -03 -0 1 57 8 
01-05-00945 
06-04-3 197 1 
10-01 -e2044 
p8-13-0Q558 
07-O3-0195 2 
06-01 -004F4 
0 8- Q2-OO496 
q3 -07 -00 53 4 
08-06-00480 
0 8- 03-O? 43 4 
P8-04-00901 
Q8-03-09 753 
08-03-01062 
0 8 -0 3 -0 1 43 5 

08-0320Q483 
06-0 3-0 13C 3 
0 1 -01 -01 2 37 
05-05-01885 
07-01-01232 
06-01-00k52 
06-01-30836 
06-01-3 11 2 4 
06-01 -30869 
0 6- 09- Q 147 9 
03-01-QO18 1 
01 -1 2 -00 89 5 
c) 7- 01- 0‘3 5 2 5 
08-@9-00468 
08-09-QC469 
Q7-08 -01 6 38 
07-01-01209 
C8-11-00722 
03 -0 1-0 143 3 
05-13-00828 
06-03-0197 2 

04-01-01125 
0 1 - 12- 00 7 20 
10-91-C2C71 

08-06-02126 
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P 

PACHECO, J 
PAGAN, A. R o  

PAGdNO, S o  

P A I G E ,  C. W .  
P A I N 0 9  Bo 
PALM, R. 
PALM, Re 
PALMER, C. L o  
PARKER, W e  E. 
PARR LKOVA, E. 
PASCUAL, S o  J. 
P A T R I C K ,  P o  K.  
PATTERSON, R. 
PATTERSON,  R e  k. 
P A U L E T T A ,  C o  E.  
PAULUS,  He J. 
PEARSON, E. A. 
P E D 0 9  Do J. 
P E D 0 9  Do J. 
PENDER, Me R. 
PEPPERL,  H e  
PERRETEN, Ro 
PERRY, Go F. 
P E S K I N ,  Lo C. 
PETERS,  W. 
PETERS,  W. 
PETERSON7 K. F. 
PETERSON, K. F. 
PEYER, E. 
PEYER, E. 
D F E I F F E R r  E. F. 
PHELPS,  J .  Go 
P I E R A T T I ,  A. 
P I E R S O N ,  No A. 
PTLGR4MT W e  

PTNCUS, W e  

P I P E S ,  W. 0. 
POEPEL, F. 
POPE, M. 
P O P O V I C H t  M e  

PORTE'?, V .  
POSS, R. J o  

PCITTHOFF, E. H e ,  J R .  
POUND, Co E. 
POWELL, 0. A. T Jko 
POWELL, To 
POWERS, R.  0.  
P R A S S T  H. J. 
PPESCOTTT J. H. 
PRESHUDAV He J o  
PRESUHN, A. 
PREUNER, R. 
DROWSE, E. C .  
PURDOM, P o  W e  

PURDOMT P o  W e  

Q 
QUARTLY,  E. V. 
Q U I L L E N ,  B o  D o  
QUINN,  Po D. 
QUON, J o  E. 
QUONT J. E. 
QUON, J. E. 
QUONT J. E. 

R 
RABTNS, Me 
RACHELS, L o  K O  
RADERT C. A .  
R A I S C H ,  W .  

06-03-c)1171 
08-07-01862 
07-01-00751 
'3 7- 0 1- 0 1 460 
07-98 -01638 
02-02-01 0 6 4  
0 8- O3-m7 67 
08-07-0'7580 
07-01-01079 
06-09-0039 1 
0 8 -96 -008 20 
0 5-09-002 8 8 
01-04-02165 
0 1-01 -00 61 2 
0 8-06- 0000 7 
08-04-00482 
07-01 -01 5 1  2 
0 1- 04- 00 542 
10-Cl-02044 
01-01 -0c979 
0 8- 04- OC! 76 2 
08-03-31223 
0 1 -12 -0 20 1 1 
0 8-03-0 19 56 
06-01-91264 
08-03-01060 
Q6-01-00244 
06-01-00 247 
C6-06 -00 3 8 8 
06-06-???8 5 
05-01-00349 
01-07-QlO35 
08-06-008 20 
0 6 -04 -00 3 2 4 
O7-OL-r)949 9 
08-03-0OG40 
10 -13 -00779 
06- 01-003 79  
08-03-00683 
08-06-00746 
06-01-00839 
07-01-01078 
Q 7 - l O - @ O O O  1 
0 7- 0 1-QO 1 43 
10 - 15 -9 1 50 1 
08-06-00 304 
0 7- 0 1- 0 1349 
08-06 -00024 
06- 03-002 6 6 
06-06-0088 5 
0 8-14-00772 
01-04-01477 
08-09-00460 
08-19-90486 
08-1'3-00487 

0 6 -02 -0 144C 
08-03-00578 
08-0I-OlO7 2 
0 2 -01 -00 28 3 
03- 1n-00778 
03 - 10 -0 2 1 5 9 
IC!- 13-Oq779 

0 3- 05-00 6 40 
03-91-00647 
10- 13-0 21 69 
0 8-03-00 399 

R A I S C H ,  W e  

RAMKART 0. F o  
RAMSTAD, R. W .  
RANARD, E. Do 
R A N D L E S T  L o  C . 9  J R .  
RAP, S o  No 
SASCH, R .  
RASCH, S o  

RAWNT A.  M. 
RAYMAN, No 
RAYNER, H. Me 
REARDON, F. X. 
RECTOR, R. C o  

REDMAN, L o  E. 
P E E S T  Do 
REES, D. F. 
REESE, ELWYN T o  
REEVES,  E. Go 
REEVES, E. Go 
R E E V E S ,  J. B e  
R E G I S ,  A. J. 
R E K T  L o  
PEHM, Fa R. 
R E I D E L ,  E. 0. 
R E I L L Y ,  B o  B o  
R E I M E R ,  Lo Go 
SEPPERT,  R o  Lo 
REQUARDT, G. J. 
REYNOLDS,  J. A. 
REYNOLDS7 W. F.  
REYNOLDS, W e  F. 
R I C E ,  C .  M e  

QTCHARDSON, S. E .  JP. 
R I E D L I N G E R ,  Re A .  
R I G S B Y ,  J. Ha 
R I G S B Y ,  J. He 
R I K F R ,  R o  W .  
R I L E Y ,  B e  T o  

R I N E H A R T ,  J o  

ROBERTS, A .  J. 
ROBERTS, J. 
ROBERTS, S o  Lo 
ROBERTSON, A. M e  

ROBERTSON7 G o  6. 
S O B E R T S O N i  J. S a  

ROBINSON,  C. M e  

ROEDERT W e  F. 
ROFF, Bo  
9 0 G E L r  A. C. 
ROGERS, J 
SClGERS, Po A. 
ROGERS, P o  A. 
ROGERS, P o  A .  
R@GERS, Pa A. 
ROGERS, P o  A. 
ROGERS, P o  A. 
ROGGE 9 W o  

ROGUS, C. A. 
ROGUS, C .  A. 
ROGUST C. A.  
ROGUS, C .  A .  
SOGUST C .  A. 
eC)GUS, C o  A. 
ROGUST C. A. 
ROGUS, C. A. 
POGUST C .  A. 
ROGUST C. A. 
RQGUS, C.  A. 
ROGUS, C. A. 
ROGUST C o  A. 
ROGUS, C. A. 

08 -03 -01 8 6 6 
03-04-01192 
10-9 2-0 120 7 
08 -13 -On 46 3 
Q4- 01- 008 73  
06-01-00879 
98-13-00950 
03-09-Ql908 
0 I-Ol-OQ68 5 
03-07-01235 
11-02-Ol93O 
08 -03 -00 46 1 
07-01-01364 
06-04-03325 
Cl6 - 05 -00 89 2 
06-05-01973 
06-01-00145 
05-01 -01 2 50 
0 5-09-01 2 51 
0 6- 09-007 3 9 
08-10-00438 
IO- 06- OlQ 5 5 
0 8-06-0042 6 
06-01-00350 
0 8-03-01 03 3 
O6-03-OO27 1 
Q6-04-00326 
07-09-00503 
08-03-00094 
04-01-00111 
0 7- 03- 00 5 6 6 
0 7 -0 1 -0 1 43 7 
0 1-01-0 18 64 
08-03-0 1236 
03  -04-00 180 
0 3-04-0 140 1 
06-03-0 1699 
C8-03 -00446 
07- 01-00 5 5 6 
08-04-00482 
08 -10 -G193 5 
06-03-01 8 6 8  
0 7- 01 - 00 60 4 
03 -07-0 172 8 
01-12-02093 
01 -05 -006 5 6 
@ 3- 03- 0 1 8 5 1 
n1-12-01788 
09-01 -05 877 
0 6- @3- 0 199 8 
0 1-01 -9 18 64  
01-05-01497 
01-05-01498 
01-05-01962 
02-03-01499 
03-09-01495 
08 -04-00 77 4 
01-07-00564 
01- 12-0 1463 
0 2 -01 -01 1 1 9 
03-01-00554 
03-01-00557 
03-01-00569 
04-02-00562 
07-10-00641 

08-03-00413 
08-01-00414 
08-03-00430 
08-07-00588 
08-03-0067 3 

08-03 -en? 3 8 
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SOGUS, C o  A *  
ROGUS, C o  Am 
QOGUS, Co A .  
ROGUS, C o  A *  
SOHDE, Go 
ROHDE, G o  

ROHDE, G *  
ROHR, F o  W o  

ROCFE, D o  Go 
ROLL€, Go 
ROSE, A. He, J R o  
ROSE, A *  HOT JP. 
ROSE, A. H o c  J R o  
ROSE, A* H a ,  J R o  
ROSE, W o  W o  

ROSE, W *  W -  
R O S E I D 1  S o ,  

ROSENTHAL, Mo 
RUSENTHAL, Mo 
ROSS, Wo E o  
ROSS, W o  E o  

R O S S ,  W o  E o  
ROSSBERG, Ho 
R O S S I ,  R o  Mo 
ROTH, H o  S o  

ROUSSEAUT H o  
ROW, H e  J .  
RUDAT, K o  

RUDAT, K o  D o  

RUPPERT, J o  A. 
RUSCOE, J o  
R U S K I N ,  J *  Ho 

s 
S A B L E S K I ,  J o  J o ,  JPo- 
SACHSSE, H. 
S A L I M ,  Uo 
SACLE, A. J o  

SALVESEN,  J o  R o  

SANBORN, K o  f o  

SANDERS, No H o  
SANFORD, C o  F o  

SAPPOK, B o  

SPTYANARAYANA To P o  

S AUERL ANDT W 
SAUERLANDT 9 W o  

SCHIEMANNT G o  

SCHLENZ, H a  E. 
SCHLEUSENER, P o  E o  
SCHLEUSENER,. P o  E o  
SCHLOERKE, K o  W o  

SCHMALENBACH, A. 
S C H M I T Z ,  F. W o  

SCHNEIDER,  C o  

S C H N E I  DER, C e  

SCHNEIDER,  C o  

SCHNEIDER,  Co 
SCHNEIDER,  C o  

SCHOEFFEL,  E o  W o  

SCHOEFFEL,  E o  N o  

SCHOEFFEL,  E o  N o  

SCHOEFFEL,  E o  W o  

SCHOEFFEL,  E o  W o  

SCHOENBERGER, P o  J o  

SCHOENBERGER, R .  J .  
SCHOPPE, F o  
SCHRAUFNAGEL, F o  H a  
SCHRODER, C o  He 
SCHRODER, h ' o  

SCHULZ, J o  I=, 

08-03-00989 
08-03-01356 
08 -06 -009 7 7 
10-11-02078 
06-01-00869 
06-04 -0 196 8 
06-09-01479 
08-06-00484 
03-13-(?1292 
06-07- 01 97 4 
08-06-00853 
08-06-00856 
08-06-01377 
0 8 -1 1 -008 5 1 
06-01-00839 
06-@1-0O86 3 
06-01 -00839 
@3-04-00180 
03-04-0 140 1 
09 -01 -Or) 53 9 
09-01-0092 8 
09-01-01596 
06-03 -01 967 
07-01-00944 
09-C)7 -01) 8 49 
08-03-00485 
03-@1-(310 32 
06-09 -0 1479 
06-01-00869 
0 4-0 1-0 13 2 1 
0 1-02 -0 201 2 
03-r)l-Q120 5 

08-06-00855 
06-01-00368 
Q6-01-0 1286 
06 4 1  -01 241 
10-01-@2071 
03-09-0065 2 
04-01 -91042 
06- C3-(30n9@ 
06-06-01 517 
08-11-00728 
06- 06-00357 
0 6- 06 - 903 8 0 
08-06 -00789 
09-01-0195 5 
0 1-09-01 380 
01 -09 -91 53 8 
08-13-00035 
10 -0 1 -0 20 7 2 
08-06-00425 
01-02-01327 
07-08 -9 1 140 
08-03-00398 
08-03-01449 
0 8-13 -el 63 7 
10-Cl-02026 
10-01-02028 
10-01-02n32 
10-01-02059 
10-01-02065 
08-10-00486 
08- lO-OQ487 
0 8 -04 -00 7 9 0 
C9-02-0110 3 
08-09-00460 
06-01-00384 
08- 13-9050 9 

SCHULZ, Mo 
SCHUCZE, K o  Lo 
SCHULZE, K o  Lo  
SCHULZE, K o  Lo  
SCHUCZE, K o  Lo 
SCHULZE, K o  Lo 
SCHULZE, K o  L o  
SCHULZE, K o  L o  
SCHULZE, K o  Lo  
SCHULZE, K o  L o  
SCHUMANN, C o  E o  
SCHWALM, C o  Fo 
SCHWARTZ, A*  Mo 
SCHWARTZ, Co H e  
SCHWARTZ, C o  

SCHWARZ, P o  

SCOTT, Fo W o  

SCOTT, J o  
SCOTT, J o  

SCOTT, R o  Ho 
S C O V I L ,  P o  E. 
SCREVANE, P o  R o  

SCUDDER, Go Ho 
SEABROOK, Co S o  
S E B A S T I A N ,  Fo 
S E B A S T I A N ,  F o  P o  

SEEGER, D o  

SEEGERT, N e  
SEELEY,  M o  J o  

SEGNTT,  E o  R o  
S E I B E R T H ,  W e  

SEIGNEUR,  J o  P o  
SENAULT,  R o  
SETTEDUCATO, No M o  

SEXTON, J o  

SEYMOUR, B o  

SEYMOUR, W o  No 9 J R o  
SHANNON, Go C o  

S H A T Z E L ,  Lo R e  
SHAYNE, P o  E *  
SHEAFFER J o  R o  

SHELDON, S o  K o  
SHEPPARD, P o  E o  
SHEQUINE,  E o  R o  
SHEQUINE,  E o  R e  
S H E R R I L L ,  R o  C o  

S H I R R E F S ,  W o  R o  
SHORT W 
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WET A I R  O X I D A T I O N  OF COMBUSTIBLE M A T E R I A L S  ADSORBED ON CARBONACEOUS ADSORBENT ( W E T - O X I D A T I O N  ) /  

ON OF COMBUST1 B L E  MATER1 ALS ADSORBED ON CARBONACEOUS ADSORBENT ( WET-OXIDATION 1 / WET A I R  G X I D A T I  
I /  GROSSE P O I N T E  OFFERS ADVANCED REFUSE S E R V I C E  ( S A C K t B U R L A P )  S A L V A G E ( P A P E R 1  

A T I O N  I /  AN I N C I N E R A T O R  W I T H  REFRACTORY FURNACES AND ADVANCED STOCK GAS C L E A N I N G  SYSTEMS ( E M I S S I O N ( C O N T R 0  

-REDUCTION ) / NEW D I S P O S A L  METHOD C L A I M S  B I D  ADVANTAGES ( C O L L E C T I O N  S A L V A G E  OBRON COMPOSTING S I Z E  

I SAFETY ) /  T H E  C O N S I D E R A B L E  ADVANTAGES O F  ONE-MAN C O L L E C T I O N  I C O L L E C T I O N (  V E H I C L E  
N D F I L L  HEAT-RECOVERY I /  GARB4GE PROCESSING METHODS - ADVANTAGES OF REFUSE I N C I N E R A T I O N  ( COMPOSTING S A N I T A  

SOLVE REFUSE PR@BLEM ( COMPOST I N G  S A N I T A R Y - L A N D F I L L  ADVANTAGES(  I N C I N E R A T I O N )  C O S T ( C A P I T A L 1  COST(OPERAT1NG 
C T I D N  I /  A D V E R T I S I N G  I S  A HELP TO NORTHWEST CONTRACTOR ( C O L L E  
S I O N (  CONTROL 1 ) /  A D V I C E  ON I N C I N E R A T I O N  D I S P O S A L  O F  S O L I D  WASTE ( E M I S  
N I T A R Y - L A N D F I L L  LAW STANDARDS ) /  A D V I S O R Y  BOARD H E L P S  D R A F T  MODERN L A N D F I L L  RULES ( S A  

R E C L A M A T I O N ( L A N D 1  Q U A N T I T Y  COST(OPERAT1NGI  1 / STUDY ADVOCATES S T .  L O U I S  U S E  NEARBY S T R I P  M I N E S  ( S A N I T A R Y  
R U I T  AND VEGETABLE REFUSE ( VOLUME-REDUCTION WINDROW A E R A T I O N  I /  COMPOSTING F 

S T I N G  S T U D I E S  I - C@MPOSTING M U N I C I P A L  REFUSE BY THE A E R A T I O N  B I N  PROCESS ( D E S I G N  ) /  COMPO 
OR COMPOSTTNG S M A L L  Q U A N T I T I E S  OF COMMUNITY WASTES ( A E R O B I C  I /  S I M P L E  PRGCESS F 
AGE) GARBAGE I /  SIMULTANEOUS AEROBIC AND ANAEROBIC COMPOSTING PROCESS ( SLUDGE( SEW 
M P O S I T I O N  C O M P O S I T I O N ( C O M P 0 S T I  / A E R O B I C  COMPCSTING OF VEGETABLE AND F S U I T  WASTES ( CO 
GEN CONSUMPTION AND RESPIRATORY QUOTIENTS D U R I N G  T H E  A E R O B I C  D E C O M P O S I T I O N  OF A S Y N T H E T I C  GARBAGE ( COMPOS 

ST ( O P E R A T I N G )  ) /  LAND CONSERVATION BY AEROBIC L A N D F I L L  S T A B I L I Z A T I O N  ( S A N I T A R Y - L A N D F I L L  CO 

L C O S T ( O P E R A T I N G 1  R E C L A M A T I O N (  LAND)  f / ECONOMICS AND A E S T H E T I C S  O F  NEW JERSEY L A N D F I L L  R E V I E W E D  ( S A N I T A R Y  
R A I L - H A U L  I /  CAN E N G I N E E R I N G  COPE W I T H  THE D E B R I S  O F  AFFLUENCE ( C O S T - B E N E F I T  SYSTEMS-ANALYSIS OPEN-DUMP S 
L E C T I O N  Q U A N T I T Y  C C M P O S I T I C N  SACKS(PAPER1 ) /  AFFLUENCE P L U S  PAPER EQUALS MOUNTAINS OF D E B R I S  ( C O L  
NG A N A L Y S I S  SLUDGE(SEWAGE1 SALVAGE PATHOGEN ) /  SOUTH A F R I C A N  C O U N C I L  FOR S C I E N T I F I C  AND I N D U S T R I A L  RESEARC 
R T I L I Z E R - V A L U E  1 COMPOST I N G  ) /  F I R S T  EFFECT AND F I R S T  A F T E R E F F E C T  OF WASTE COMPOST AFTER V A R I O U S  TREATMENTS 
O M P 3 S T I N G  F E R T I L I  ZER-VALUE 1 / F I R S T  EFFECT AND F I R S T  AFTEREFFECT O F  WASTE COMPOST AFTER V A R I O U S  TREATMENTS 

T A R Y - L A N D F I L L  I /  INTERGOV ERNMENT AGREEMENT TO SOLVE D I S P O S A L  PROBLEM ( C O L L E C T 1  CN S A N I  

N E k  ENTRY I K  CCNTAINER F I E L D  C I T E S  ADVANTAGES ( C O L L E C T I O N  ) /  

P O T E N T I A L  ADVANTAGES O F  I N C I N E R A T I O N  I N  F L U I D I Z E D  BEDS/ 

DOES P E R A T I O N  ACCELERATE THE COMPOSTING PROCESS?/ 

SAN1,TARY L A N D F I L L  B E H A V I O R  I N  AN A E R O B I C  ENVIRONMENT/  

T H E  PROBLEM ( COMPOSTING AEROBIC P O L L U T I O N ( W A T E R 1  I /  

R E G U L A T I C N S  O F  REFUSE I N C I N E R A T O R  D E S I G N  B Y  P U B L I C  A G E N C I E S  ( LAW ) /  

RURAL WASTES AND AGRICULTURAL E N G I N E E R I N G /  
A G R I C U L T U R A L  S O L I D  WASTES ( Q U A N T I T Y  C O M P O S I T I C N  ) /  

L C H  ) /  AGRICULTURAL USES FOR HARDBOARD PLUGS ( COMPOSTING MU 
COMPOSTING SLUDGE(SEWAGE) ) /  PROCESSING AND A G R I C U L T U R A L  U T I L I Z A T I O N  OF URBAN REFUSE I N  FRANCE ( 

RESEARCH NEEDS I N  RURAL WASTE U T I L I Z A T I O N  ( A G R I C U L T U R A L  WASTE ) /  
COMPOSTING CCNTROLS F L I E S  ( VECTORS PEST AGRICULTURAL WASTE 1 /  

N LAGOONS FIELD-TRASH WASTE-MANAGEMENT / PROCESSING A G R I C U L T U R A L  WASTES ( FEEDLOT-PROBLEM COMPOSTING D I G E  
R - S T A T I O N  I N D U S T R I A L ( Q U A N T 1 T Y  1 B I L L I N G  OPEN-DUMP LAW A G R I C U L T U R A L ( Q U A N T I T Y 1  1 / STATE PRODUCES 71.5 M I L L I C N  
T I N G  AND U T I L I Z I N G  S O L I D  WASTES ( SALVAGE COMPOSTING AGRICULTURAL-WASTES RESEARCH-NEEDS 1 / PROCESSING,  CON 

SLUDGE D I S P O S A L  B Y  USE I N  A G R I C U L T U R E /  
INDUSTRY,  ORGANIC WASTES, AND AGRICULTURE I COMPOSTING I /  

AGRICULTURE AND COdPOST/ 
FOR ENVIRONMENTAL Q U A L I T Y  - P O L L U T I O N  I N  R E L A T I O N  TO AGRICULTURE AND FORESTRY/  A N A T I O N A L  PROGRAM O F  RESEA 

WASTE PROBLEMS O F  AGRICULTURE AND FORESTRY ( Q U A N T I T Y  I /  
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THE TOWN OF H U N T I N G T O N  LOOKS AHEAD--WITH I N C I N E R A T I O N  ( C O S T ( C A P I T A L 1  I /  
THE IMPROVEMENTS I N  T H E  CONTROL ASPECTS O F  PROGRAMS A I D E D  B Y  FEDERAL GRANTS ( E M I S S I O N ( C O N T R 0 L I  I /  MEASUR 

NEW EQUIPMENT A I D S  C H I C A G O  CONTRACTORS ( C O L L E C T I O N  I /  
S T A T I O N A R Y  PACKER A I D S  M I C H I G A N  PLANT D I S P O S A L  ( COMPACT I O N  I/ 

NEW HIGH-STRENGTH S T E E L  A I D S  S L A G - H A U L I N G  F I R M  ( I N D U S T R I A L - W A S T E  I / 
R(GARBAGE1 I /  COLUMBUS, O H I O  A I M S  AT GARBAGE FREE STATUS THROUGH GRINDERS ( GRINDE 

I L L I N O I S  MEASURE A I M S  A T  UPGRADING D I S P O S A L  ( LAW I /  
CCMPLETE COMBUSTION W I T H  M I N I M U M  EXCESS A I R  ( E M I S S I O N ( C O N T R 0 L  I C O S T ( C A P 1 T A L  1 ) /  

COVE4 AGENT - T t E  CASE O F  T H E  SEALED FLAME AND C L E A N  A I R  ( I N C I N E R A T O R  I /  UNCER 
N I  C I  P A L  I N C I  NE PATORS/ T H E  MEASUREMENT O F  A I R  AND GAS FLOW AND PRESSURE AS A P P L I E D  TO MODERN MU 
S W I T H  REFUSE I N C I N E R A T O R S  I N  EUROPE - P R E V E N T I O N  OF A I R  AND WATER P O L L U T I O N t  O P E R A T I O N  OF REFUSE I N C I N E R A  

WET A I R  COMBUSTION ( W E T - O X I D A T I O N  I /  
X I D A T I O N  I /  WET A I R  COMBUSTION OF SLUDGE AND I N D U S T R I A L  WASTE ( WET-0 

FECTS OF I N C I N E R A T O R  F I R I N G  P R A C T I C E S  AND COMBUSTION A I R  D I S T R I B U T I O N  ( P O L L U T I O N ( A I R 1  E M I S S I O N ( C O N T R 0 L I  I 
RNACES ( D E S I G N  I /  TEMPERATURE AND A I R  D I S T R I B U T I O N S  I N  L A R G E  RECTANGULAR I N C I N E R A T O R  F U  

E M I S S I O N ( C O N T R 0 L  I I /  F I E L D  E V A L U A T I O N  OF COMBUSTION A I R  E F F E C T S  ON ATMOSPHERIC E M I S S I O N S  FROM M U N I C I P A L  I 

AUTOMATIC TEMPERATURE AND A I R  CONTROL I N  COMPOSTING ( C O M P O S I T I O N ( R E F U S E I  I /  

UMATIC-TRANSPORT C O L L E C T I O N  I /  1984 I N  1967 - USE OF A I R  FOR CONVEYING REFUSE OVER V A R Y I N G  D I S T A N C E S  ( CEN 
I N V E S T I G A T I O N  OF COMBUSTION A I R  FOR R E F U S E  B U R N I N G  ( I N C I N E R A T I O N  C O M P O S I T I O N  ) /  

S I N G L E  PACKER DOES A I R  FORCE BASE JOB I C O L L E C T I C N  I /  
C H I C A G O ' S  CCNTRACTORS SUPPORT C I T Y  A I R  LAW ( P O L L U T I O N ( A 1 R I  C O L L E C T I O N ( E Q U 1 P M E N T I  I /  

WET A I R  O X I D A T I O N  ( W E T - O X I D A T I O N  I /  
SEWAGE SLUDGE TREATMENT BY WET A I R  O X I D A T I O N  ( W E T - O X I D A T I C N  I /  

SLUDGE D I S P O S A L  BY WET A I R  O X I D A T I O N  AT F I V E  MGD P L A N T  ( W E T - O X I D A T I O N  I /  
RBONPCEOUS ADSORBENT ( W E T - O X I D A T I O N  I /  WET A I R  O X I D A T I O N  OF C O M B U S T I B L E  M A T E R I A L S  ADSORBED ON CA 

WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  

P A R T I A L  WET A I R  O X I D A T I O N  OF SLUDGE ( W E T - O X I D A T I O N  I /  
S C O P l N G  STUDY OF THE WET A I R  O X I D A T I O N  OF TRASH ( WET-CXIDATION I /  

N C P T A L Y S I S  ) /  A I R  O X I D A T I O N  OF WASTE S U L F I T E  L I Q U O R S  ( W E T - O X I D A T I O  
T R I A L  WASTE REMOVAL ( W E T - O X I D A T I O N  I /  WET A I R  O X I D A T I O N  PROCEDURE AND I T S  U T I L I Z A T I O N  FOR INDUS 

WET A I R  O X I D A T I O N  PROCESS ( W E T - O X I D A T I O N  I /  
D E G R A D A T I O N  OF ORGANIC WASTES BY THE WET A I R  O X I D A T I O N  PROCESS ( W E T - O X I D A T I O N  I /  

NEW G A S - F I R E D  I N C I N E R A T O R  H E L P S  F I G H T  A I R  P O L L U T I O N  ( E M I S S I O N ( C O N T R O L 1  I /  
COMPONENTS O F  SLUDGE AND I T S  WET A I R  O X I D A T I O N  PRODUCTS ( WET-OXIDATION ) /  

CONTROL) R E S I D U E ( D I S P O S A L 1  ) /  WASTE D I S P O S A L  WITHOUT A I R  P O L L U T I O N  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  E M I S S I  
L I  I /  I N C I N E R A T I O N  VS A I R  P O L L U T I O N  - A NECESSARY D I V O R C E  ( E M I S S I O N ( C O N T R 0  
CONTROL) LAW P O L L U T I O N ( A I R 1  ) /  A I R  P O L L U T I O N  AND I N C I N E R A T I O N  I COMPOSTING E M I S S I O N (  
O L L E C T I O N S  E L E C T R O S T A T I C - P R E C I P I T A T O R S  I / CONTROL OF A I R  P O L L U T I O N  AND WASTE H E A T  RECOVERY FROM I N C I N E R A T I  
I C I P A L  R E F U S E  ( E M I S S I O N ( C C N T R 0 L )  C O S T ( O P E R A T I N G 1  I /  A I R  P O L L U T I O N  ASPECTS OF T E P E E  BURNERS USED FOR D I S P O  
( C A P I T A L )  C O S T ( O P E R A T I N G 1  ) / WHAT P P I C E  I N C I N E R A T I O N  A I R  P O L L U T I O N  CONTROL ( COST( E M I S S I O N  I E M I S S I O N ( C 0 N T R  

M U N I C I P A L  I N C I N E R A T I O N  AND A I R  P O L L U T I O N  CCNTROL ( E M I S S I O N ( C O N T R 0 L I  I /  
I N C I N E R A T O R  A I R  P O L L U T I O N  CONTROL ( EM1 SSION(CONTROL1 I /  

T I O N  EMISSION-CONTROL G A S - F I R E D  I /  A I R  P O L L U T I O N  CONTROL AND T H E  GAS INDUSTRY ( I N C I N E R A  
I S S I O N ( C O N T R 0 L )  ) /  A I R  P O L L U T I O N  CONTROL EQUIPMENT FOR I N C I N E R A T O R S  ( EM 
S S I O N (  CONTROL) 1 /  A I R  P O L L U T I O N  CONTROL I N  M U N I C I P A L  I N C I N E R A T I O N  ( EM1 
I O N I A I R I  I N C I N E R A T O R ( F L U E - F E D )  ) /  A I R  P O L L U T I O N  DETERRENTS ( E M I S S I O N ( C 0 N T R O L  1 P O L L U T  
R D I S T R I B U T I O N  ( P O L L U T I O N ( A 1 R I  E M I S S I O N ( C O N T R 0 L  I I /  A I R  P O L L U T I O N  E F F E C T S  OF I N C I R E R A T O R  F I R I N G  P R A C T I C E S  

/ EFFECT OF FURNACE D E S I G N  AND O P E R A T I O N  ON A I R  P O L L U T I O N  FROM I N C I N E R A T O R S  ( E M I S S I O N ( C 0 N T R O L )  1 
O N ( C O N T R 0 L I  I /  SMOKELESS BRUSH B U R N I N G  P L A N T S  REDUCE A I R  P O L L U T I O N  I N  D E T R O I T  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  
O N T R O L l  BULKY-WASTE I / I N C I N E R A T O R  SOLVES A I R  P O L L U T I O N  PROBLEM ( I N C I N E R A T O R ( 6 A T C H I  E M I S S I O N ( C  

AND CONTROL ( E M I S S I O N ( C O N T R O L 1  H E A L T H  ECONOMICS I / A I R  P O L L U T I O N  R E S U L T I N G  FROM I N C I N E R A T  I O N - - I T S  REDUCT 
N ( A I R )  E M I S S I O N ( C 0 N T R C L I  I /  I N C I N E R A T O R  CUTS A I R  P O L L U T I O N  W I T H  NEW E N G I N E E R I N G  D E V I C E S  ( P G L L U T I O  
ER I N C I N E R A T I O N  P A R T  I11 ( REFRACTORY GRATES HEARTHS A I R - I N L E T S  STPCK DRAFT O P E R A T I O N  I /  D E S I G N  STANDARDS 

N T I T I E S  AND CHARACTER1 S T I C S  ( R E C L A M A T I O N  C O L L E C T I O N  A I R - P O L L U T I O N  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  D E F I N I T I  

T I N G  I /  M O B I L E ,  ALABAMA B U I L D S  300 TON PER DAY COMPOST P L A N T  I COMPOS 
I O N  Q U A N T I T Y  I / M O B I L E ,  ALABAMA SCHECULES COMPOST P L A N T  ( COMPOSTING COMPOSIT 

H E A L T H  ASPECTS OF A I R  P O L L U T I O N  FROM I N C I N E R A T O R S /  

NEW-YORK'S ANSWER TO A I R - P O L L U T I O N  PROBLEM - O N - S I T E  WASTE COMPACTICN/ 

I N T E R N A T I O N A L  A I R P O R T  CONTRACT I S  DEMANDING ( C O L L E C T I O N  ) /  

C O L L E C T I O N  AND D I S P O S A L  I N  ANCHORAGE , A L A S K A  ( S A N I T A R Y - L A N D F I L L  I /  
C T I O N  I /  A L E R T  B A L T I M O R E  HAULER USES STATIONARY PACKER ( CGMPA 
I I/ S E A T T L E  D I S P O S A L  COMPANY RUNS A L E R T  O P E R A T I G N  ( C O L L E C T I O N  CONTRACT COST ( C O L L E C T I O N  

COST f C A P I T A L )  I /  A L E X A N D R I A ' S  I N C I N E R A T O R  R E T A I N S  THE C O L O N I A L  TOUCH ( 
N E R A T I O N  STOKER E M I S S I O N ( C O N T R O L 1  1 / A L G I E R S  I N C I N E R A T O R  HAS A MODERN STOKER SYSTEM I I N C I  
A T ( P R 0 C E S S I  S A L V A G E ( M E T A L 1  I /  I N C I N E R A T I O N  SHOULD B E  A L L I E D  W I T H  L A N D F I L L  T O  PROLONG T H E  U S E  OF D I S P O S A L  S 
A I N E R S )  ) /  LARGER CONTAINERS ALLOW MORE STOPS W I T H  SMALLER CREWS ( C O L L E C T I O N ( C 0 N T  
N I T A R Y - L A N D F I L L  I /  ALMOST EVERYBODY WANTED BETTER REFUSE S A N I T A T I O N  ( SA 
VAGE ECONOMICS I /  REFUSE D I S P O S A L  AN A N A L Y S I S  O F  A L T E R N A T I V E S  ( C O S T ( O P E R A T 1  N G I  C O L L E C T I O N  T I P P I N G  S A L  

SLAGS AND T H E I R  C O M P A T I B I L I T Y  W I T H  F I R E C L A Y  AND H I G H  A L U M I N A  R E F R A C T O R I E S  ( R E S I D U E  I /  T H E  CHEMISTRY OF I N  
F A I F F I E L D - H A R D Y  COMPOSTING P I L O T  P L A N T  AT ALTOONAt  PA.  ( PATHOGENS T H E R M O P H I L I C  ) /  

BURNER NOW FEATURES A L U M I N I Z E D  STEEL S K I N  ( TEPEE BUPNER I N C I N E R A T I O N  I /  
NEW YORK S T A T E  AMENDS S A N I T P R Y  CODE FOR 1963 ( LAW I /  

K I L N  ) /  A M E R I C A ' S  LARGEST I N C I N E R A T O R  ( COST ( C A P I T A L )  ROTARY- 
AN AMERICAN I N  BANGKOK (COMPOST P L A N T )  ( COMPOSTING I /  

D WASTE MANAGEMENT/COMPOSTING, EUROPEAN A C T I V I T Y  AND AMERICAN P O T E N T I A L  ( COMPOSTING MANAGEMENT DATA CONTR 
T I N G )  R E C L A M A T I O N ( L A N D I  I /  P L A N N I N G  I S  THE K E Y  TO AMES' L A N D F I L L  SUCCESS ( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A  

I /  SIMULTANEOUS AEROBIC AND ANAEROBIC COMPOSTING PROCESS ( SLUDGE(SEWAGE1 GARBAGE 

REFUSE ANALYSES/  

G P I N D I N G  HARBOR AND BULKY REFUSE I N  AMSTERDAM/ 

THE ANAEROBIC M E S O P H Y L L I C  C E L L U L O L Y T I C  B A C T E R I A /  

S C A L O R I F I C - V A L U E  ) /  R E F U S E  C O M P O S I T I O N  AND FLUE-GAS ANALYSES FROM M U N I C I P A L  I N C I N E R A T O R S  ( C O M P O S I T I O N  EM 
S I M U L A T I O N  AND ANALYSES OF A REFUSE C O L L E C T I O N  SYSTEM ( COMPUTER ) /  

STRUCTURAL ANALYSES OF COMPOST P I L E S  ( C O M P O S T ( C O M P O S I T I 0 N )  I / 
N A N A L Y S I S ( P R O X 1 M A T E )  A N A L Y S I S ( U L T 1 M A T E )  ) /  C H E M I C 4 L  ANALYSES OF REFUSE COMPONENTS ( C O M P O S I T I O N  C A L O R I F I C  

K I N G  R E P R E S E N T A T I V E  SAMPLE OF 3 CU M S I Z E  ( S A M P L I N G  A N A L Y S I S  I /  NEW GENERAL D I R E C T I O N S  FOR T E S T I N G  OF REF 
E F U S E l  I /  REFUSE A N A L Y S I S  - RECENT T E S T S  I N  MANCHESTER ( C O M P O S I T I O N ( R  
T ( COMPOST(PPOPERT1ES)  A N A L Y S I S  S A M P L I N G  T E S T I N G  I /  A N A L Y S I S  AND E V A L U A T I O N  O F  THE Q U A L I T Y  OF REFUSE COMP 

SCALE UP OF COMBUSTION POT BEHAVIOR BY D I M E N S I O N A L  A N A L Y S I S /  

REFUSE A N A L Y S I S  AT ABERDEEN/ 
REFUSE A N A L Y S I S  A T  M I D D L E T O N  I C O M P O S I T I O N  Q U A N T I T Y  ) /  

0 8-0 3-0 14 2 1 
01-12-0 19 66 
0 3-0 1-0 1749 
0 3-0 5- 0 049 8 
0 1- 10-0 17 1 6 
09-07-0 1 5  54 
C 1-04-02142 
08-03-01346 
0 8-0 1-018 80 
08-03-00434 
0 8- 0 3- 0 0 4 70 
1C-0 1-0 20 30 
10-0 1-020 35 
06-01-00275 
0 8-0 6 -0 13 77 
08-13-00491 
08-06-00853 
10-09-0 10 52 
08-11-00823 
03-0 1-0 17 59 
03-01-01571 
10-0 1-0 20 29 
10-0 1-0 20 63 
10-01-01276 
10-0 1-0 20 59 
10-0 1-0 20 44 
10-0 1-0 2049 
10-01-02056 
10-0 1-0 20 60 
10- 0 1-@ 20 65 
10-0 1-0 20 3 1 
10-0 1-0 20 54 
10-0 1-0 20 26 
10-0 1-0 20 36 
10-0 1-020 57 
10-C 1-0 20 5 2  
08-0 1-0 12 6 5 
01-0 1-00963 
08-06-00424 
08-C6-00304 

08-06-00428 08-06-0 1322 

08-06-00426 
08-06-00472 
0 8- 06- 00 8 60 

08-06-00861 
08-06-01772 
08-06-01377 
08-06-008 44 
0 8-C6- 00 8 2 1 
08-07-0 16 36 
C8-06-00043 
0 8-06-00947 
08-06-018 54 
0 8- 1 3-007 48 
0 3-@ 5-0 2 167 
02-01-01119 
03-01-01588 
06-03-00 8 37 
06-03-00268 

03-05-021 58 
03-0 1-0 1626 
0 8 -0 3 -0 1442 
0 8- 0 3-00 4 54 
08-03-00063 

07-0 1-0 110 7 
0 1-0 2-006 5 5  
06-03-00274 

08 -0 3-0 1 6 56 
0 1- 0 4-0 1 7 6 1 
0 8-0 3-0 13 10 
06-03 -02 17 1 
0 6- 0 3-0 1 50 9 
07-01-01584 
05-03-00408 
06-01-00243 
06-0 1-00331 
02-04-003 87 

(33 - 10 -007 78 
C6- 01-00364 

08-11-00728 
02-04-0 1246 
02-02-01316 
06-0 7-0 03 39 
02-04-01254 
02 -0 2-0 12 94 

o 8- o 6- 009 77 

o 8-06-00629 

03-0 1-0 1631 

03-04-0 I 798 

o 8- 09-00 46 8 

02-02-00809 

02-02-00427 

I 
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SYSTEMS A N A L Y S I S  FOR S O L I D  WASTES PROBLEMS/ 
R FOR E S T I M A T I N G  I N C I N E R A T O R  P A R T I C U L A T E  EM1 S S I O N S  ( A N A L Y S I S  LAW 1 / U S E  OF ADHES I V E - C O A T  ED PAPE 

T I P P I N G  SALVAGE ECONOMICS I /  REFUS E D I S P O S A L  AN A N A L Y S I S  O F  A L T E R N A T I V E S  ( COST( O P E R A T I N G )  C O L L E C T I C N  
N I Z A T I O N  DETECTOR ( E M I S S I O N ( A N A L Y S I S 1  I / S T U D I E S  ON A N A L Y S I S  O f  HYDROCARBONS FROM I N C I N E R A T O R  E F F L U E N T S  W 

X-RAY SPECTROGRAPHIC A N A L Y S I S  OF I N C I N E R A T O R  SLAGS ( R E S I D U E 1 A N d L Y S I S )  I /  
T I O N  OF URBAN REFUSE SYSTEMS, PART 111 AN E F F I C I E N C Y  A N A L Y S I S  O F  PAPER BAG C O N T A I N E R S  ( S A C K l P A P E R )  VECTOR 

SYSTEMS A N A L Y S I S  OF REFUSE C O L L E C T I O N  ( P L A N N I N G  I /  
LAW MANAGEMENT ECONOMICS H E A L T H  VECTOR S 4 L V A G E  I /  AN A N A L Y S I S  OF REFUSE C O L L E C T I O N  A N 0  S A N I T A R Y  L A N D F I L L  D 
Y S I  S (  COMPOST) SAMPLING / PROBLEMS I N  A N A L Y S I S  O F  REFUSE, COMPOST, AND SEWAGE SLUDGE ( ANAL 
O P E R A T I N G )  COMPACTION MOISTURE-CONTENT ) /  S C I E N T I F I C  A N A L Y S I S  OF S A N I T A R Y  L A N D F I L L S  ( RESEARCH C O M P O S I T I O N  
N A L Y S I S  COSTS I /  SYSTEMS A N A L Y S I S  OF S O L I D  WASTE D I S P O S A L  PROBLEMS ( SYSTEMS-A 
R A C T E R I S T I C S  O F  M U N I C I P A L  S O L I D  WASTES ( C O M P O S I T I O N  A N A L Y S I S  Q U A N T I T Y  ) /  C HA 

THE Q U A L I T Y  O F  REFUSE COMPOST ( COMPOST(PROPERTIES1 A N A L Y S I S  SAMPLING T E S T I N G  / A N A L Y S I S  AND E V A L U A T I O N  
FOR S C I E N T I F I C  AND I N D U S T R I A L  RESEARCH ( COMPOSTING A N A L Y S I S  SLUDGE(SEWAGE1 SALVAGE PATHOGEN / SOUTH AFR 

I C E S  ( P L A N N I N G  GRANT MANAGEMENT ) /  P R E L I M I N A R Y  DATA A N A L Y S I S ,  1968 N A T I O N A L  SURVEY O F  COMMUNITY S O L I D  WAS 
I N C I N E R A T O R  A S H - C R I T E R I A  O F  PERFORMANCE ( A N A L Y S I S ( C A R 8 O N - I N - A S H )  R E S I D U E  ) /  

METHODS FOR T H E  E V A L U A T I O N  OF COMPOSTS ( A N A L Y S I S ( C O M P O S T 1  ) /  
F U T I L I Z A T I O N  OF GARBAGE ( COMPOSTING SLUDGE( SEWAGE) A N A L Y S I S ( C O M P 0 S T I  ) / PROGRESS I N  T H E  F I E L D  0 

PRO6 L EMS 
OMPONENTS ( COMPO S I  T I C N  CALOR1 F I C-VALUE I NC I NE RAT I ON AN ALY S I S  ( PROX IMAT E AN ALY S I  S( U L T I M A T E  I / CHEM I C A L  AN 

I N  A N A L Y S I S  O F  REFUSE, COMPOST, AND SEWAGE SLUDGE ( A N A L Y S I S ( C O M P 0 S T )  SAMPLING I /  

T H E  I N C I N E R A T I O W  OF BULKY REFUSE ( A N A L Y S I S ( P R O X I M A T E 1  A N A L Y S I  S ( U L T 1 M A T E )  R E S I D U E  ) /  
SAMPLING AND A N A L Y Z I N G  REFUSE ( C U A N T I T Y  C O M P O S I T I O N  A N A L Y S I S ( R E F U S E 1  1 /  DEVELOPMENT OF A METHOD FOR 

M U N I C I P A L  I N C I N E R A T O R  REFUSE AND R E S I D U E  ( A N A L Y S I S ( R E S I D U E 1  I /  
C L A S S I F I C A T I O N  O F  I N C I N E R A T O R  R E S I D U E  ( A N A L Y S I S ( R E S 1 D U E )  ) /  

OF M U N I C I P A L  I N C I N E R A T O R  R E S I D U E S  ( SALVAGE(METALS 1 A N A L Y S I S ( R E S  I D U E l  1 /  C O M P O S I T I O N  AND C H A R A C T E R I S T I C S  
S FOR A N A L Y Z I N G  S O L I D  WASTE OR I N C I N E R A T E D  R E S I D U E  ( A N A L Y S I S ( R E S I D U E 1  C A L O R I F I C - V A L U E  ) /  S P E C I A L  T E C H N I Q U  
I O N  C A L O R I F I C - V P L U E  I N C I N E R A T I O N  A N A L Y S I S ( P R 0 X I M A T E )  A N A L Y S I S (  U L T I M A T E )  I /  C H E M I C A L  A N A L Y S E S  OF REFUSE COM 
E I N C I N E R A T I O N  OF B U L K Y  REFUSE ( A N A L Y S I S ( P R O X I M A T E 1  A N A L Y S I S ( U L T 1 M A T E )  R E S I D U E  ) /  TH 

S E I  I /  DEVELOPMENT OF A M E T t O D  FOR S A M P L I N G  AND A N A L Y Z I N G  REFUSE ( Q U A N T I T Y  C O M P O S I T I O N  A N A L Y S I S ( R E F U  
S ( R E S I D U E 1  C A L O R I F I C - V A L U E  I /  S P E C I A L  T E C H N I Q U E S  FOR A N A L Y Z I N G  S O L I D  WASTE OR I N C I N E R A T E D  R E S I D U E  ( ANALYS 

STUDY T O  ANALYZE P A C K A G I N G  PROBLEM ( C C M P O S I T I O N  ) /  

C O L L E C T I O N  AND D I S P O S A L  I N  ANCHORAGE, ALASKA ( S A N I T A R Y - L A N D F I L L  I /  
THE DANO-COMPOSTING P L A N T  A T  ANDERLECHT/ 

MANAGEMENT INFORMAT I O N  SYSTEM S T U D I E D  FOR L O S  ANGELES/  
REFUSE C O L L E C T I O N  I N  LOS ANGELES/ 

M I L L I O N  STOPS D A I L Y  I N  LOS ANGELES ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  ) /  
H I S T O R Y  OF EFFORTS AT I N C I N E R A T I O N  I N  THE L O S  ANGELES AREA ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  ) /  

O L I  I /  H I S T O R Y  OF E F F O R T S  A T  I N C I N E R A T I O N  I N  THE LOS ANGELES AREA ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) E M I S  
COMPOSTING ODERATIONS I N  LOS ANGELES COUNTY/ 

COMBINED P I C K U P  DEBATED I N  LOS ANGELES COUNTY ( C O L L E C T I O N  SALVAGE I /  
L A N D F I L L  OPESATIONS BY LOS ANGELES COUNTY ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  ) /  

O L L E C T I O N )  C O L L E C T I O N  I /  C I T Y  I N  L O S  ANGELES COUNTY TURNS TO P R I V A T E  H A U L I N G  F I R M  ( C O S T ( C  
I O N  SALVAGE ) /  L O S  ANGELES EMBROILED I N  HOT REFUSE D I S P U T E  ( LAW SEPARAT 
SHORTAGE) S 4 N I T A R Y - L A N D F I L L  1 / L O S  ANGELES WARNED ABOUT S H R I N K I N G  D I S P O S A L  AREAS ( L A N D (  
A N D F I L L  TRANSFER-STATION C O S T ( O P E R A T I N G 1  I /  L O S  ANGELES'  ANSWER TO THE LONG H A U L  PROBLEM ( S A N I T A R Y - L  
SOMAT G R I N D I N G  I /  ANGELS B A S E B A L L  PARK GETS AUTOMATED WASTE H A N D L I N G  ( 
I N G  ) /  O P E R A T I O N  O F  THE REFUSE T I P  OF ANGOULEME ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  COMPOST 

CREMATQRY FOR A N I M A L  D I S P O S A L /  
THE GARBAGE HOG F E E D I N G  B U S I N E S S  I N  C A L I F O R N I A  ( A N I M A L ( F E E D 1  I /  

F I L L S  ARE T H E  ANSWER ( S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  A N I M A L - F E E D  / S A N I T A R Y  
R A C T E R I S T I C S  I N C I N E R A T O F  S E W E R ( D I S P 0 S A L )  C O M P O S I T I O N  ANIMAL-FEED I /  REPORT UPON THE C O L L E C T I O N  AND D I S P O S A  
( C O L L E C T I O N I  C H A R G E ( C O L L E C T I 0 N )  COST(OPERAT1NG) D A N 0  A N I M A L - F E E D  C O N T A I N E R ( R E Q U I R E M E N T S 1  C O N T A I N E R ( S I Z E 1  1 
F REFUSE C O L L E C T I O N  AND S A N I T A R Y  L A N D F I L L  D I S P O S A L  ( ANIMAL-FEED CONTAINERS Q U A N T I T I E S  LABOR-REQUIREMENTS 

DUMP I N  G SAN I T A R Y - L A N D F I L L  I N C I N E R A T O R  R ESEARCH-NEED S A N I  MAL-FEED POLLUT I ON( W AT ER 1 S I T E - S  E L  ECT I O N  I /  REFUSE 
REATMENT AND U T I L I Z A T I O N  OF DOMESTIC ORGANIC WASTE ( A N I M A L - F E E D  Q U A N T I T Y  ) /  THE T 
SEWER) ) /  S I X T H  YEAR W I T H  GARBAGE GRINDERS ( ANIMAL-FEEC S A N I T A R Y - L A N D F I L L  G R I N D E R ( H 0 M E )  D I S P O S A L (  

C O M P O S I T I C N  S A h I T A R Y - L P N O F I L L  I N C I N E R A T I O N  G R I N D I N G  ANIMAL-FOOD COMPOSTING SALVAGE R E C L A M A T I O N  OPEN-DUMF 
C O Y P O S I T I O N  COMPOSTING T I P P I N G  FREQIJENCY C O L L E C T I O N  ANIMAL-FOOD SEGREGATION SALVAGE ) /  TREATMENT O F  REFUS 

S T A T E S  P R O b I B I T  UNCCOKED GARBAGE D I E T  FOR HOGS ( LAW ANIMAL-FOOD) I /  FORTY 

I M P O R T A N T  CHANGES MARK P H I L A D E L P H I A  S A N I T A T I O N  ( A N I M A L - F E E D  LAW ) /  

A NUISANCE-FREE GARBAGE COOKER ( ANIMAL-FOOD ) /  

TWO B I L L I O N  TONS OF - WHAT ( ANIMAL-WASTE Q U A N T I T Y  I /  
NEW REFUSE P L A N T  FOR LYTHAM ST. ANNES ( I N C I N E R A T O R  Q U A N T I T Y  C O S T ( C A P I T A L 1  I /  

A R Y - L A N D F I L L  I /  A N N E X A T I O N  R E Q U I R E S  REFUSE CHANGES ( C O L L E C T I O N  S A N I T  
REFUSE C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1954-1955/ 
REFUSF C O L L E C T I O N  AND D I S P O S A L  - A N  ANNOTATED B I  BLIOGRAPHY 1956-1957/ 
REFUSE COLLECT I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1958-1959/ 
REFUSE C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATEC B I  BLIOGRAPHY 1960-1961/ 
REFUSE C O L L E C T I O N  AND D I S P O S A L  - A N  ANNOTATED B I  BLIOGRAPHY 1962-1963/ 

COMPOSTING OF ORGANIC WASTES - AN ANNOTATED B I B L I O G R A P H Y ,  SUPPLEMENT 2 /  
T-FECOVERY 1NCIh .ERATION ) /  PROCEEDINGS OF THE SECOND ANNUAL M E E T I N G  OF T H E  I N S T I T U T E  FOR S O L I D  WASTES ( CO 

REFUSE C O L L E C T I O N  W I L L  SAVE $600,000 ANNUALLY/  
I S  BALED REFUSE T H E  ANSWER ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  I /  

S A N I T A R Y  F I L L S  ARE THE ANSWER ( S A N I T A R Y - L A N D F I L L  COMPOSITION ANIMAL-FEED I /  
USE P U L V E R I Z A T I O N  - A T H E O R E T I C A L  CASE AND P R A C T I C A L  ANSWER ( S A N I T A R Y - L A N D F I L L  S I Z E - R E D U C T I O N  C O S T ( C A P 1 T A  
D F I L L  C O S T I O P E R A T I N G )  I /  OhLY ONE ANSWER - I N C I N E R A T I O N  ( SALVAGE G R I N D I N G  S A N I T A R Y - L A N  
CT I O N /  NEW-YORK'S ANSWER TO A I  R-POLLUTION PROBLEM - O N - S I T E  WASTE COMPA 
CHOLD I /  NEW SMCKELESS ODORLESS I N C I N E R A T O R S  PROVIDE ANSWER TO P O L L U T I O N  PROBLEM ( A P P L I A N C E  G A S - F I R E D  PRO 
RAMSFER-STATION C O S T ( O P E 4 A T I N G )  ) / LOS ANGELES' ANSWER TO T H E  LONG HAUL PROBLEM S A N I T A R Y - L A N D F I L L  T 
E I N C I N E R A T I O N  )/ A P A R T I A L  ANSWER TO THE SCRAP-YARD BURNING PROBLEM ( BULKY-WAST 
G) C O S T ( C A P I T A L 1  S I Z E - R E D U C T I O N  ) /  ARE P I P E L I N E S  T H E  ANSWER TO WASTE C O L L E C T I O N  D I L E M M A ?  ( C O L L E C T I O N  SLUR 
V P G E ( P A P E R 1  I /  QUESTIONS AND ANSWERS ABOUT WASTE PAPER ( COLLECTION COMPACTION SAL 
COST ( S U B S 1  CY) MARKETING ) /  QUESTIONS AND ANSWER.S ON COMPOSTING ( COMPOSTING COMPOST ( Q U A N T I T Y )  
CONTROL) ) /  FRANK ANSWERS TO SOME HOT I N C I N E R A T O R  Q U E S T I O N S  ( E M I S S I O N (  

T I O N  ) /  SACKS Q U I E T  APARTMENT P I C K U P S  ( SACK( PAPER)  COST R E S I D U E  I N C I N E R A  
G )  ) /  NEW WAY TO SCRUB I N C I N E R A T O R  GASES ( APARTMENT SCRUBBER(WATER)  C O S T ( C A P 1 T A L )  C O S T ( 0 P E R A T I N  

APARTMENT HOUSE I N C I N E R A T O R S  ( P O L L U T I O N ( A 1 R  1 I /  

TO IMPROVE APARTMENT-HOUSE I N C I N E R A T O R S  ( E M I S S  I O N ( C D N T R 0 L )  I /  
R@CF CAMPER O P E R A T I O N  FOR APARTMENT-HOUSE I N C I N E R A T O R S  ( S A F E T Y (  F I R E )  CHUTE / 

VACUUM NETWORK SERVES 3,000 APARTMENTS ( C O L L E C T I O N  PNEUMATIC-TRANSPORT I /  
APPARATUS FOR COMPOSTING WASTE M A T E R I A L S / -  

( COMPOSTING ) /  APPARATUS FOR FERMENTATION CF S O L I D  ORGANIC M A T E R I A L S  
S I N C I N E R A T O R S  PROVIDE ANSWER T O  P O L L U T I O Y  PROBLEM ( A P P L I A N C E  G A S - F I R E D  PROTOTYPE COST HOUSEHOLD ) /  NEW S 
R A T I N G )  SALVAGE ) /  IrCRK STUDY AND I N C E N T I V E  BONUS AS A P P L I C A B L E  T O  REFUSE C O L L E C T I O N  AND D I S P O S A L  A T  WORTH 

T H E  R E F O R E S T A T I O N  E X P E R I M E N T  A T  THE ZONSER HEATH ( A P P L I C A T I O N (  CCMPOST) ) /  

0 1-05-0 11 3 5 
08-06-00002 
01-02-00655 
08-06-000 52 
08- 10-00438 
03-09-0 1495 
03- 10-0 21 59 
07-0 1-0 15 12 
06-07-01974 
07-01-01778 
01 -02 -00 2 2 2 
0 2- 0 2-0 1 9 93 
06-07-00 339 
06-0 1-0 1841 
0 1-0 1-0 15 10 
08- 10 -00465 
06-07-008 74 
06-03-01965 
06 -0 7 -0 1 9 74  
02-02-00427 
08-07-00423 
02-04-0 18 90 
08- 10-00474 
0 8 - 10 -00 4 8 6 
04-01-01321 
08-10-00487 
02 -02 -00427 
0 8- 07-00 42 3 
11-02-00172 
02-04-01890 
08-10-00487 
03 -0 1-0 16 3 1 
06- 03-00 2 9 5 
03-01-00296 
03-07-00553 
03-13-01847 
0 8-0 3-0 1 3 4 1  
08-03-009 60 
06-02-02147 
03-01 -01 71  5 
07- 0 1-00 73 8 
03-01-0 1563 
03-0 1-0 17 50 
0 7- 04- 0 19 17 
03 -0 3 -0 12 10 
0 5-0 4-0 1 9 1 5 
07-01-01374 
08-03-01347 
0 9- 0 5- 0 1 2 42 
07-0 1-011 8 4  
01-01-00685 
03-01-01698 
07-0 1-0 15 12 
03-0 1-0 1721 
01-05-01293 
09-05-01520 
09-07-00849 
09-0 5-0 11 41 
0 1-0 1-007 26 
0 1-01-00841 
09-05-0 11 32 
01-09-01 173 
0 8-0 3-0 18 8 1 
07-01-00527 
01-01-00168 
01-0 1-00516 
0 1 -0 1 -0 0 5 40 
0 1-01-00 5 84 
01-0 1-00680 
01-01-00617 
01- 12-0 20 88 
03-01-00563 
10-03-00794 
07-01-01184 
05-05-0 1370 
0 8- 0 3-0 0 7 97 
0 3-0 5-0 2 167 
08-05-00001 
03-03-01210 
08-07-0 1196 
10-0 9-0 1996 
03- 13-00678 
06-03-00201 
0 8- 06-0063 6 
08-01-01392 
03-09-0 18 24 
0 8-06-000 13 
08-06-0 1338 
08-01-00826 
10-09-0 1261 
06-04-00325 
06- O I - f I U Z 4  7 
08-05-00001 
03-0 1-01425 
06-0 6-00 3 40 
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REFUSE COMPOST I N  POULTRY HUSBANDRY ( 
USE O F  REFUSE CCMPOST I N  V I N I C U L T U R E  ( C O S T ( P R 0 D U C T )  
G AN0 T H E  USE O F  REFUSE COMPOST I N  T H E  NETHERLANDS ( 
ND VALUE CF TRACE ELEMENTS I N  URBAN REFUSE COMPOST ( 
F U S E  AND REFUSE SLUDGE COMPOST O N  P L A N T S  AND S O I L S  ( 
Y REFUSE ( DANO R A S P I N G  VAN-MAANEN HAMMERMILL-SYSTEM 
SLUDGE ( SLUDGE(SEWAGE1 I N C I N E R A T I O N  COMPOSTING DANO 
AGEMENT DATA CONTRACT EQUIPMENT DANO COST(OPERAT1NGI  
ALVAGE ) /  AN 
T A L )  R E S I D U E  E M I S S I C N ( C 0 N T R C L )  C A L O R I F I C - V A L U E  I /  AN 

HOW TO W I N  F R I E N D S  AND GET A L A N D F I L L  S I T E  
NEW YORK C I T Y  

I /  F I G U R E  I N  

OVAL O F  D I S S O L V E D  OR D I S P E R S E D  ORGANIC M A T E R I A L  FROM 
I N C I N E R A T I O N  OF 

MANAGING MPN'S ENVIRONMENT I N  C A L I F O R N I A  AND THE B A Y  
COMPOSTING REFUSE I N  A R E S I D E N T I A L  

STEMS STUDY OF S O L I D  WASTE MANAGEMENT I N  THE FRESNO, 
N C I N E R A T I O N  OF D O M E S T I C  REFUSE I N  P A R I S  M E T R O P O L I T A N  
POSAL OF S O L I D  WASTE FOR THE DES MOINES M E T R O P O L I T A N  

P R I V A T E  L A N C F I L L  SERVES LARGE I N D I A N A P O L I  S 
TSTORY OF EFFORTS AT I N C I N E R A T I O N  I N  THE LOS ANGELES 
I S T O R Y  O F  EFFORTS A T  I N C I N E R A T I O N  I N  THE LOS ANGELES 
CPNTROL)  R E S I D U E  1/ I N C I N E R A T O R  NEAR R E S I D E N T I A L  

I N C I N E R A T O R  NEAR REST D E N T I A L  
THE 

AND P R A C T I C E S  I N  NORTHEASTERN I L L I N O I S  M E T R O P O L I T A N  
S T ( J P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  I /  SAN-FRANCISCO BAY 
F I L L  R E C L A M A T I O N ( L A N D 1  I /  GOLF CCIURSE AND R E C R E A T I O N  
ACH ) /  M U N I C I P A L  S O L I D - k A S T E  D I S P O S A L  - PART X - T H E  
OSAL SYSTEMS AND A R T I F I C I A L  I L L U M I N 4 T I O N  OF COMMUNAL 
FUSE D I S P O S A L  BY I N C I N E R A T I O N  OR COMPOSTING I N  RURAL 

LOS ANGELES WARNED ABOUT S H R I N K I N G  D I S P O S A L  
S O L I D  WASTE PROBLEMS I N  M E T R O P O L I T A N  

M P O S I T I O N  I /  REFUSE AND L I T T E R  CONTROL I N  R E C R E A T I O N  
GRAMS( STATE)  ) / S O L I D  WASTE H A N D L I N G  I N  METROPOLITAN 
C-ASPECTS I /  T H E  S O L I D  WASTE PROBLEM I N  M E T R O P O L I T A N  
S T ( O P E R A T I N G 1  I /  W H I C H  METHOD FOR RURAL 

F L E X I B I L I T Y  - CONTRACTOR'S KEY T O  SPORTS 

1961 ( COMPOSTIhG C O M P O S I T I O N  I /  T H E  

THE 
ENVIRONMENTAL P O L L U T I O N  CGNTROL - A S T A T E  OF T H E  

L L U T I O N ( A 1 R )  ) /  TENEMENT REFUSE D I S P O S A L  SYSTEMS AND 
VFLOPMENT OF COMBUSTION CONE FOR BURNING REFUSE I N T O  

T I N - C A N  SALVAGE I S  GOOD B U S I N E S S  ( 
L I /  USE OF I N C I N E R A T O R  

NO P O L L U T I N G  SMOKE AND NO 
M T S S I O N ( C 0 N T R D L )  I /  F L Y  
E M I S S I O N ( C C N T R 0 L )  I /  SLUDGE I N C I N E R A T O R  F L Y  

NEW I N C I N E R A T O R  D E S I G N E D  TO REDUCE F L Y  
I O N )  S L A G )  I /  MECHANISM @ F  CORROSION OF F I R E B R I C K  B Y  

P L A N T  STUDY ( E M I S S I O N ( C O N T R 0 L )  I /  E L E C T R O S T A T I C  F L Y  
I N E X P E N S I V E  METHOD SOLVES F L Y  
P N E U M A T I C  CONVEYOR SPEEDS F L Y  

RATOR D E S I G N  I /  
OOKS A T  REFUSE D I S P C S A L  ANI: R E C O V E R Y * P O S S I B I L I T I E S  ( 
A INT-OUEN ( S E I N E )  ( I N C I N E R A T O R  HEAT-RECOVERY D E S I G N  

STUCY R E S I D U E  O F  V A L U E  AS L A N D F I L L  C O V E R I N G  ( 
FOR R E F U S E  B U R N I N G  ( D E S I G N  I N C I N E R A T O R  HEAT RECOVER 

R E S I D U E  I /  I N C I N E R A T O R  
ABANDONFD S T R I P  M I N E S  ( R A I L - H A U L  S A N I T A R Y - L A N D F I L L  

AP I T A  L I COST(  OPER A T 1  NG 1 E M I  S S  I CN (CONTROL I COLLECT I ON 
INERAT@R PLANT ( STCRAGE OVERHEAD-CRANES BULKY-WASTE 

THEY EVEN S E L L  T H E  
N t W A T E R )  I /  E F F E C T S  OF REFUSE D I S P O S A L  PLANT 

D I N G  ( C O S T (  ENVIRONMENTAL- IMPROVEMENT ) /  
TNG) T R A N S F E R - S T A T I C N  Q U A N T I T Y (  WASTE) / 34.61 A T O N  
TURERS REPORT 400 PCUNDS OF REFUSE FOR EACH NEW U N I T  
C S T A T I O N  ( H E A L T H  PATHOGEN 1 /  H Y G I E N I C  
N I /  L A N D F I L L  FROM EYESORE T O  

F L O R I D A  COLLECTORS FORM NEW S T A T E  
SUCCESSFUL M E E T I N G  OF C A L I F O R N I A  CCIUNCIL H E L D  ( 

NEW S T  AT EW I D  E 
NEW J E R S E Y  

WHY CON TRACTORS J 01 N 

O L )  ) /  F I E L D  E V A L U A T I O N  OF COMBUSTION A I R  E F F E C T S  O N  
0 METHODS OF WET S C R U B B I N G  OF GASES FOR R E D U C T I O N  O F  
C L E A R - E X P L O S I O N  PLOWSHARE 1 / 
1 ) /  CHRY SLER 
O N ( C 0 N T R O L I  I /  

PROWLERS - S A N I T A T I O N  UNIFORMS 
SELF-SUPPORTING L A N D F I  LL H E L P S  

A N  I N C I N E R A T O Q  CAN BE 
HOW TO MAKE A L A N D F I L L  

RD VECTOR S A N I T A R Y  S A N I T A R Y - L A N D F I L L  I /  THE R E L A T I V E  

HAULER HELPED PHOENIX,  

0.72 CU F E E T  OF F L Y  

N . J . CONTRACTORS 

AP P L I C  A T  I ON( COMPO ST 1 
A P P L I C A T I O N (  COMPOST 1 
A P P L I C A T I O N (  COMPOST 1 
A P P L I C A T I O N (  COMPOST) 
A P P L I C A T I O N (  COMPOST 1 
A P P L I C A T I O N ( C O M P O S T 1  
A P P L I C A T I O N (  COMPOST 

1 /  06-06-00 3 43 
I /  THE 06-06-00337 
) /  COMPOST I N  06-06-00338 
I /  ON T H E  COhTENT A 06-06-00348 
I /  T H E  EFFECT O F  RE 06-06-00342 
I /  COMPOSTING OF C I T  06-12-01154 
ECONOMICS 1 / PROCESSING AND U T I L  06-03-01532 

A P P L I C A T I D N ( C O M P 0 S T )  S A L E S ( C O M P 0 S T )  ) /  S O L I D  WASTE MA 
A P P R A I S A L  OF COMPOSTING I N  ENGLAND I C O S T ( A N A L Y S I S 1  S 
A P P R A I S A L  OF REFUSE I N C I N E R A T I O N  I N  WESTERN EUROPE ( 
APPROVED ( S A N I T A R Y - L A N D F I L L  L E G A L (  PROBLEMS) I /  
APPROVES REFUSE SACKS ( SACK(PAPER1 C O L L E C T I O N  ) /  
APWA R E L E A S E  G I V E S  WRONG IMPRESS I O N  ( C O S T ( O P E R A T I N G 1  
APWA S E S S I O N  ON S O L I D  WASTES RESEARCH NEEDS/ 
AQUEOUS SOLUTIONS AND SUSPENSIONS ( W E T - O X I D A T I O N  I /  
AQUEOUS WASTES ( E V A P O R A T I O N  I /  
AREA/  
ARE A/ 
AREA/  A SY 
AREA ( HEAT-RECOVERY H E A T (  SPACE) POWER Q U A N T I T Y  COMPO 
AREA ( Q U A N T I T Y  C O S T ( A N A L Y S E S )  S A N I T A R Y - L A N D F I L L  I /  C 
AREA ( S A N I T A R Y - L A N D F I L L  I /  
AREA ( S A N I T A R Y - L A N D F I  L L  COST(OPERAT1NGI  I / H 
AREA ( S A N I T A R Y - L A N D F I  L L  COST (OPERAT I N G )  E M I S S I O N  (CON 
AREA I S  COMMUNITY SHOWPLACE ( C O S T ( C A P I T A L 1  E M I S S I O N (  
AREA I S  N U I S A N C E  FREE ( C O S T ( C A P 1 T A L )  1 /  
AREA METHOD CF L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  ) /  
AREA P L A N  ( OPEN-DUMPING S A N I T A R Y - L A N D F I L L  I N C I N E R A T O  
AREA S O L I D  WASTE MANAGEMENT AND P L A N N I N G  PROBLEMS ( Q 
AREA TO R I S E  FROM L A N D F I L L  ( C O S T ( D . I S P O S A L I  S A N I T A R Y -  
AREA-WIDE APPROACH TO REFUSE D I S P O S A L  ( C O L L E C T I O N  RE 
AREAS ( C O L L E C T I O N  C O S T ( C O L L E C T I O N 1  I N C I N E R A T I O N  POLL 
AREAS ( I N C I N E R A T I O N  H A U L I N G ( C O S T 1  I /  AN I N V E S T I G A T I O  
AREAS ( L A N D (  SHORTAGE 1 S A N I  T A R Y - L A N D F I L L  1 / 
AREAS ( Q U A N T I T Y  COMPOSTING I N C I N E R A T I O N  I /  
AREAS ( Q U A N T I  T Y SA N I  T ARY -L  ANDF I L L I NC I N  E RAT I O N  C D L  L E  
AREAS ( R O L E ( P H S 1  Q U A N T I T Y  SAFETY H E A L T H  LAW P U B L I C - C  
AREAS ( VECTCR C O S T ( O P E R A T I N G 1  P O L L U T I O N ( W A T E R )  R E G 1 0  
AREAS - I N C I N E R A T I O N  OR COMPOSTING ( C O S T ( C A P I T A L 1  CD 
ARENA COLLECT I O N S /  

ARNHEM COMPOST P L A N T  - NOTES ON I T S  O P E R A T I O N  D U R I N G  
ART BUCHWALD I N T E R V I E W S /  
ART OF THE I M P O S S I B L E /  
ART R E V I E W /  
A R T I F I C I A L  I L L U M I N A T I O N  OF COMMUNAL AREAS ( C O L L E C T 1 0  
ASH ( I N C I N E R A T O R  ) /  DE 
ASH I /  
ASH AS COVER FOR L A N D F I L L S  ( R E S I D U E  S A N I T A R Y - L A N D F I L  
ASH CANS ( I N C I N E R A T I O N  CHUTES(REFUSE1 / 
ASH CONTROL EQUIPMENT FOR I N D U S T R I A L  I N C I N E R A T O R S  ( E 
ASH CONTROLLED B Y  C Y C L O N I C  SCRUBBER ( SLUDGE(SEWAGE) 
ASH E M I S S I O N  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  I /  
ASH OF BORAX-IMPREGNATED T I M B E R  ( I N C I N E R A T O R  REFRACT 
A S H  PER TON OF REFUSE BURNED ( E M I S S I O N ( C O N T R 0 L I  ) /  
ASH P R E C I P I T A T I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I L O T  
ASH PROBLEMS ( SCRUBBER(WATERI  ) /  
ASH REMOVAL ( I N C I N E R A T I O N  R E S I D U E  I /  
ASH REMOVAL SYSTEM I S  B U I L T  FOR S M A L L  PLANTS ( I N C I N E  
ASH SURVEY S A L V A G E ( M E T A L 1  E C O N O M I C ( P E N A L T Y )  I N C I N E R A T  
A S H ( C O M P O S I T I O N 1  VOLUND I /  I N C I N E R A T I N G  P L A N T  A T  S 
A S H ( I N C I N E R A T 0 R )  S A N I T A R Y - L A N D F I L L  I /  
A S H ( U T I L I Z A T I O N ) /  FURNACE D E S I G N S  
A S H - C R I T E R I A  OF PERFORMANCE ( A N A L Y S I S  (CARBON-IN-ASH)  
ASH-DI  SPOSAL 1 / R A I L R O A D  W I L L  H A U L  WASTE TO 
ASH-DISPOSAL RAIL-HAUL I /  TWO NEW I N C I N E R A T O R S  ( COST 
A SH-REMOVAL E M I S S  I ONtCONTROL 1 MA1 NTENANCE ) /  PROBLEMS 
ASHES ( S A L V A G E ( M E T A L 1  I N C I N E R A T O R  1 / 
ASHES AND COMPOST D E P O S I T S  ON GROUNDWATERS ( P O L L U T I O  
ASK B I D S  FOR COMPOSTING PHOENIX REFUSE/  
ASK WHAT P U B L I C  I S  W I L L I N G  TO PAY FOR CLEANER SURROUN 
ASKED TO R A I L H A U L  DENVER'S P I C K U P  OUT-OF-TOWN ( COST( 
ASSEMBLED ON L I N E  ( C O L L E C T I C k ( C O N T A I N E R 1  I /  AUTO MAN 
ASSESSMENT O F  WASTE D E C O N T A M I N A T I O N  A T  A B I O - E N E R G E T I  
A S S E T  ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  I N C I N E R A T I O  
A S S O C I A T I O N /  
A S S O C I  AT ION I/ 
A S S O C I A T I O N  ENTERS I T S  T H I R D  YEAR ( LAW OPEN-DUMP I /  
A S S O C I A T I O N  I N  WEST V I R G I N I A /  
A S S O C I A T I O N  J O I N S  U S E  TAX PROTEST ( LAW I /  
A S S O C I A T I O N S  ( S A N I  T A R Y - L A N D F I L L  S I T E - S E L E C T I O N  ) /  
A S T O R I A ' S  ORDINANCE P R O V I D E S  FOR CONTRACT ( LAW I /  
ATMOSPHERIC E M I S S I O N S  FROM M U N I C I P A L  I N C I N E R A T O R S  ( E 
ATMOSPHERIC P O L L U T I G N  ( WATER-SCRUBBER E M I S S I O N ( C 0 N T R  
ATOMIC BLAST MIGHT HELP D I S P O S A L t  GRADUATES HEAR ( NU 
ATTACKS P O L L U T I O N  PROBLEM ( I N C I N E R A T I O N  W A S T E ( L I Q U I 0  
A T T I T U D E S  ON D E S I G N  OF FI-UE-FED I N C I N E R A T O R S  ( E M I S S I  
ATTRACT BETTER MEN/ 
ATTRACT I N D U S T R Y  ( S A N I  T A R Y - L A N D F I L L  ) /  
A T T R A C T I V E  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P 1 T A L )  I /  
A T T R A C T I V E  ( S A N I T A R Y - L A N D F I L L  RECLAMATION-LAND I /  
A T T R A C T I V E N E S S  OF M I L L E D  AND NONMILLED REFUSE TO RATS 

A R I Z O N A ,  W I N  C I T Y  AWARD ( C O L L E C T I O N  I /  

06-0 3- 0 1509 
06 -0 5 -00 8 3 3 
08-03-00430 
07- 14-00708 
03-09-0 19 46 
0 1- 02-00 665 
01-01-0 1625 
10-0 1-020 73 
0 8- 0 4- 00 48 1 
01-12-01577 
0 6-0 3-0 12 85 
01-05-02019 
08 -0 3 -00 48 5 
02-c 1-02102 
07-0 1-0 16 27 
OB -0 3-0 13 41 
08- 03-009 60 
08-03-0 1007 
08-03-00006 
07-01-0 1078 
0 1-0 5-0 129 3 
02-03-01499 
07-10-0 1801 
01-05-00403 
0 3- 0 1-0 20 87 
0 1-0 2-0 1990 
07-04-01917 
0 1-0 1- 00 2 40 
02-0 1-0 1863 
01-01-00696 
01-0 1-0 1494 
01 -02 -01 0 89 
0 3- 0 1-0 1 B 44 
03-01-0 1706 
06-03-00205 
01-12-01746 
0 1-0 1-006 12 
01-01-02021 
03-01-02087 
08-04-00790 
04-0 1-0 1434 
0 7-09-005 03 
08-01-00140 
0 8- 06-00443 
OB-06-00009 
08-03-00583 
0 8- 09-00 7 5 2 
08-06-0 120 2 

0 8 -06 -000 0 3 
08-10-009 75 
08-02-01700 
04-01-001 11 
08-03-010 54 
08-10-01849 
08-13-000 50 
08-10-00465 
10-08-00057 
08-03-01435 

04-0 1-010 42 
08- 10-01230 
06-03-0 1008 
01-05-0 1943 
10-08-0 18 16 
03-01-01792 
06-09-01280 
0 7-0 1-005 48 
0 1-05-0 1764 
0 1- 12-01 754 
01-0 5-01 558 
01-05-0 1755 
0 1-04-0 171 7 
01-12-01788 
01-04-01736 
0 8- G6- 00 8 5 3 
08-06-01475 
10- 15-01 850 
0 8- 0 4- OOC 6 4 
08-06-00857 
01- 12-01352 
07-0 1-00737 
OB-03-00116 
0 7- 0 1- 00 1 1 2 
05-02-0 1963 

oa-06-0o~o6 

08-03-00822 

M U N I C I P A L  COMPOST P L A N T  FOR AUCKLAND ( COMPOSTING ) /  C 6- 0 3- 002 60 
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0 COMPOSTING S A L V A G E ( F E R R 0 U S )  MARKETING I /  AUCKLAND'S M U N I C I P A L  COMPOST PLANT I N  O P E R A T I O N  ( DAN 
I T A R Y - L A N D F I L L  ) /  REFUSE P U L V E R I S I N G  P L A N T  FOR WELSH A U T H O R I T Y  ( G R I N D I N G  VOLUME-REDUCTION C O M P O S I T I O N  SAN 

NEW REFUSE D I S P O S A L  SYSTEM FOR THE SMALLER AUTHORITY SEERDRUM ( S I Z E - R E D U C T I O N  L A N D - S P R E A D I N G  ) /  
I L L  COMPOSTING COLLECT I O N  I /  S C O T T I S H  A U T H O R I T Y  T E L L S  OF B R I T I S H  P R A C T I C E S  ( S A N I T A R Y - L A N D F  
CONCERN P O L I C Y - C U E S T I O N S  STANDARDS REGIONAL-APPROACH A U T H O R I T Y (  S T A T E )  R E S P O N S I B I  L I T Y ( S T A T E 1  PROGRAMS(STATE 
1 SURVEY C O S T ( O P E R A T I N G 1  TEPEE ) /  AUTO BODY AND BULK WASTE I N C I N E R A T I O N  ( P O L L U T I O N ( A 1 R  
EW U N I T  ASSEMBLED ON L I N E  ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  AUTO MANUFACTURERS REPORT 400 POUNDS O F  REFUSE FOR EA 

N T  O F  THREE M I L L I O N  D O L L A R S  TO PUT UP SCREENS AROUND AUTO YARDS ( BULKY-WASTE ) /  G RA 

THE FUTURE ( Q U A N T I T Y  C O L L E C T I O N  C O S T ( C O L L E C T I 0 N )  I /  AUTOMATED REFUSE H A N D L I N G  - C A L I F O R N I A  STUDY LOOKS I N  

PORTABLE CRUSHER SPEEDS AUTO SALVAGE ( COMPACTION BULKY-WASTE I /  

A CONTINUOUS AUTOMATED I N C I N E R A T O R /  

ANGELS BASEBALL PARK GETS AUTOMATED WASTE H A N D L I N G  ( SOMAT G R I N D I N G  I /  
AN AUTOMATIC E F F I C I E N C Y  E X P E R T /  

RANSFOPMABLE SUBSTANCES ( COMPOSTING I N C I N E R A T I O N  I / AUTOMATIC I N S T A L L A T  I O N  AND PROCESS FOR T H E  CONTINUOUS 

C O M P O S I T I O N ( R E F U S E I  I /  AUTOMATIC TEMPERATURE AND A I R  CONTROL I N  COMPOSTING ( 
R Y I  ) /  PACK REFUSE I N T O  PAPER SACKS W I T H  A U T O M A T I C  U N I T S  ( DEVA S A C K ( P A P E R )  C O M P A C T O R ( S T A T I 0 N A  

( C O N T R O L )  HEAT-BALANCE / SMOKELESS BURNING OF AUTOMOBILE B O D I E S  ( I N C I N E R A T I O N  BULKY-WASTE E M I S S I O N  
T (  D I S P O S A L  1 S A L V A G E ( F E R R 0 U S )  SALVAGE( NON-FERROUS) 1 / AUTOMOBILE D I S P O S A L  A N A T I O N A L  PROBLEM ( BULKY-WASTE 
I D E  AND JOY, TCMORROW'S REFUSE PROBLEM ( BULKY-WASTE AUTOMOBILES I /  TODAY'S PR 

N C I N  E RAT 0 RS/ A U X I L I A R Y  GAS BURNERS FOR COMMERCIAL AND I N D U S T R I A L  I 

M I S S I O N ( C O N T R 0 L )  HEAT-PECOVERY R E S I D U E  D E S I G N  GRATES A U X I L L A R Y - F U E L  ) / P O T E N T I A L S  I N  I N C I N E R A T I O N  ( RESEAR 
/ L I T T  OM VATFORBRENNING AV AVLUT FRA C E L L U L O S E F A B R I K A S J O N E N  ( W E T - O X I D A T I O N  
S T E  M A T E R I A L S  ( F E R T I L I Z E R - V A L U E  / A V A I L A B I L I T Y  OF N I T R O G E N  I N  COMPOSTS PREPARED FROM WA 

I N  TOWN REFUSE AND TOWN REFUSE-SEWAGE MUD COMPOSTS/ A V A I L A B I L I T Y  OF THE P L A N T  N U T R I E N T S  NITROGEN,  PHOSPHO 
F M I N E R A L I Z A T I O N  OF ORGANIC WASTES I N  S O I L S  ON T H E I R  A V A I L A B L E  N U T R I E N T S  AND EXCHANGEABLE BASE ( COMPOSTIN 
R-WALL E M I S S I O N ( C O N T R 0 L I  I /  H E A T  FROM I N C I N E R A T I O N  - A V A I L A B L E  Q U A N T I T I E S  AND U T I L I Z A T I O N  ( C A L O R I F I C - V A L U  
/ SECOND AVENUE I* SUBWAY *I FOR GARBAGE URGED ( CONVEYOR-BELT 

L I T T  OM VATFORBRENNING AV AVLUT F R A  C E L L U L O S E F A B R I K A S J O N E N  ( W E T - O X I D A T I O N  / 
O R ( C O N T R 0 L )  COMPOSITION SETTLEMENT ) /  WHY YDU SHOULD A V O I D  H O U S I N G  CONSTRUCTION ON REFUSE L A N D F I L L S  ( RECL 
I O N (  V E H I C L E )  / FAST-GROW I N G  O H I O  F I R M  A V O I D S  OVER-EXTENSION ( C O L L E C T I O N ( C O N T A I N E R 1  C C L L E C T  
S I Z E )  I /  STORAGE I N  PAPER SACKS A V O I D S  RATS AND F L I E S  ( VECTOR S A C K ( P A P E R 1  C O N T A I N E R (  

NEW AUTOMATIC P I P E L I N E  D I S P O S A L  SYSTEM ( GRINDER ) /  

PACK REFUSE I N T O  PAPER SACKS W I T H  AUTOMATIC U N I T S  ( DEVA-SYSTEM 1 /  

C L A I M  S E M I - M O B I L E  I N C I N E R A T O R  WILL BURN AUTOS, T I M B E R ,  BULK ( BULKY-WASTE I /  

) /  AUXILIARY POWER UNITS FOR REFUSE PACKING ( COMPACTTON 

HAULER h E L P E D  PI-OENIX, ARIZONA,  W I N  C I T Y  AWARD ( C O L L E C T I O N  ) /  
TWO CHICAGO SUBURBS AWARD P R I V A T E  CONTRACTS ( C O L L E C T I O N  I /  

I O N )  S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  ) /  SANTA BARBARA AWARDS 1 0 - Y E A R  REFUSE S E R V I C E  CONTRACT ( COST( COLLECT 
AMOUNT OF TRASH THROWN AWAY I S  STATUS SYMBOL ( Q U A N T I T Y  I /  

BURN AWAY T H E  ODORS 1 E M I S S I O N ( C O N T R 0 L  1 I /  
N I N E T Y  FOUR PERCENT VOTE AYE ( SACK(PAPER1 C O L L E C T I O N  P R O J E C T I O N  I /  

94 PERCENT I' AYE I' ( S A C K f P A P E R )  1 /  

B 

/ S A N I T A R Y  L A N D F I L L  PUSHED BACK THE R I V E R  ( R E C L A M A T I O N ( L A N D 1  C O S T ( C O L L E C T I 0 N )  ) 

( VOLUMES(WASTE1 BULKY-WASTE COMPOSTING I /  T H E  BACKGROUND AND P E R S P E C T I V E  OF S O L I 0  WASTES MANAGEMENT 

E R A T I N G I  1 /  G I G A N T I C  T A S K  BEGAN FOR LOS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  WERE BAhNED ( C O L L E C T I O N ( V E k 1 C L  

OUS COMPOSTING PROCESSES NON SPOREFORMING P A T H O G E N I C  B A C T E R I A  ( PATHOGEN I /  T H E  I N F L U E N C E  OF V A R I  
V A L  OF T Y P H O I D ,  PARATYPHOID,  E N T E R I T I S  AND DYSENTERY B A C T E R I A  ( PATHOGEN I /  COMPOSTING AND THE S U R V I  
D C I T Y  AND A B A T T O I R  REFUSE ( PATHOGEN I /  S U R V I V A L  OF B A C T E R I A  OF T H E  T P E  ( T Y P H O I D - P A R A T Y P H O I D )  AND DYSENTE 

CARE AND P R E V E N T I O N  O f  O C C U P A T I D N A L  BACK-ACHE ( A C C I D E N T S  SAFETY ) /  

BACKHOE SOLVES I N C I N E R A T O R  PROBLEM/ 

THE ANAEROBIC MESOPHYLLIC C E L L U L O L Y T I C  B A C T E R I A /  

COMPOSTING AROUND WORLD ( B A C T E R I A ( C U L T U R E )  / 
A NEW LOOK AT COMPOSTING ( B A C T E R I A ( C U L T U R E I  I /  

AMATION O F  M U N I C I P A L  REFUSE B Y  COMPOSTING ( G R I N D I N G  B 4 C T E R I A ( C U L T U R E )  ) /  RECL 
L E V A L U A T I O N  O F  INOCULUMS I N  COMPOSTING ( COMPCJSTING B A C T E R I A ( C U L T U R E 1  1 /  A C R I T I C A  

AND WINDROW C OMPOSTING OF GROUND HOUSEHOLD REFUS E ( B A C T E R I A (  CULTURE 1 1 / A D D I T I V E S  
( C O S T ( O P E R A T I N G 1  C O S T ( C A P I T A L 1  G R I N D I N G  S E P A R A T I O N  B A C T E R I A ( C U L T U R E )  I /  CCMPOSTING M U N I C I P A L  REFUSE 

T I N G )  I /  D I G E S T E R  CONVERTS SAWDUST I N T O  HUMUS ( B A C T E R I A ( C U L T U R E )  COMPOSTING C O S T I C A P I T A L )  C O S T ( 0 P E R A  
T DEVELOPMENTS I N  .THE COMPOSTING OF ORGANIC WASTES ( B A C T E R I A ( C U L T U R E 1  M A R K E T I N G  I /  RECEN 
EFUSE ( COMPOSTING I /  B A C T E R I O L O G I C A L  D I G E S T E R  FCR TREATMENT O F  M U N I C I P A L  R 
ASTE ( COMPOSTING I /  IMPROVEMENTS I N  B A C T E R I O L O G I C A L  D I G E S T E R S  FOR CONVERSION OF ORGANIC W 

E X P E R I E N C E S  ON THE COMPOSTING OF REFUSE I N  B A D  KREUZNACH ( DAN0 I /  
THE COMPOST WORKS A T  BADEN-BADEN ( COMPOSTING ) /  

E SEWAGE TREATMENT AND COMPOST PLANTS OF T H E  C I T Y  O F  BADEN-BADEN ( COMPOSTING SLUDGE(SEWAGEI  C O S T ( O P E R A T 1 N  
O F  COMMUNITY WASTES - A REPORT ON E X P E R I E N C E S  AT T H E  BADEN-BADEN PLANT ( COST(OPERAT1NG) C O S T ( C A P I T A L 1  I /  

TEMPERATURE C C N D I T I O N S  I N  COMPOSTING BY THE BADEN-BADEN PROCESS/ 
T H E  COMPOST FACTORY O F  BADEN-BRUGG ( S W I T Z E R L A N D ) /  

P I T A L )  I /  THE REFUSE TREATMENT P L A N T  OF THE BADEN-BRUGG R E G I O N  ( S W I T Z E R L A N D )  ( COMPOSTING COST(CA 
N I T A R Y - L A N D F I L L  ) /  BADLANDS BECOME GOOD N E I G H B O R S  ( R E C L A M A T I O N ( L A N D I  SA 

G )  I /  PAPER BAG C O L L E C T I O N  ON REQUEST ( S A C K ( P A P E R 1  COST (OPERAT I N  
E D E S I G N  I /  M O D I F I C P T I O N  O F  I N C I N E R A T O R  P R E C I P I T A T O R  B A F F L E  SAVES $15,000 PER U N I T  ( E L E C T R O S T A T I C - P R E C I P I  

SE SYSTEMS, PART 11, AN E F F I C I E N C Y  A N A L Y S I S  OF PAPER BAG C O N T A I N E R S  ( S A C K f P A P E R )  VECTOR C O S T ( O P E R A T 1 N G )  1 
I T ' S  I N  THE BAG FOR A SECOND C I T Y  ( S A C K S ( P A P E R 1  C O L L E C T I O N  ) /  

G)  I /  I N  THE BAG FOR KEEPS ( C O L L E C T I O N  S A C K S f P A P E R )  COST(OPERAT1N 
SECOND CCMMUNITY ADOPTS T H E  PAPER BAG REFUSE SYSTEM ( S A C K ( P A P E R I  ) /  

N T R O L )  DESIGN SCRUBBER(WATER1 CENTRIFUGAL-SEPARATORS B A G - F I L T E R S  ) /  F L Y A S H  CONTROL EQUIPMENT FOR M U N I C I P A L  
D I S P O S A B L E  BAGS ( SACK(  PAPER)  C O L L E C T I O N  I /  

PAPER BAGS AT T H E  FOOT O F  T H E  CHUTE ( S A C K ( P A P E R 1  ) /  
PAPER S A N I T A R Y - L A N D F I L L  I /  PAPER BAGS FOR SPEEDY GARBAGE C O L L E C T I O N  ( C O L L E C T I O N  S A C K (  

REFUSE S E R V I C E  I S  GREATEST USER OF BAGS I N  SWEDEN ( SACK COMPACTION I /  
[ R E F U S E )  I /  SULFUR BALANCE CF I N C I N E R A T O R S  ( C A L O R I F I C  U L T I M A T E - A N A L Y S I S  

'4 B A L I N G  I /  IS B A L E D  REFUSE T H E  ANSWER ( S A N I T A R Y - L A N D F I L L  COMPACT10 

Y V I S I O N  T R A I N  LOADS OF 1,500 - 2,000 TONS TO D E L I V E R  B A L E S  I N  A S E A L E D  R A I L C A R  C O N T A I N E R  ( S A N I T A R Y - L A N D F I  

WILL B A L E  R U B B I S H  FOR OCEAN B U R I A L  ( COMPACTING B A L I N G  ) /  

NASTE C O L L E C T I O N  COST CUT BY P O R T A B L E  BALER ( C O L L E C T I O N ( E Q U I P M E N T 1  ) /  

N E A T  L I T T L E  B A L E S  OF GARBAGE/ 
WILL B A L E  R U B B I S H  FOR OCEAN B U R I A L  ( COMPACTING B A L I N G  I /  

L E T T E R  TO THE E D I T O R  ( B A L I N G  I /  
ED REFUSE THE ANSWER ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  ) /  I S  BA 

0 6-0 3-0 16 8 5 
05-05-00193 
0 5- 06-0 10 88 
03-01-01589 
01-01-00696 
08-07-01704 
03-0 1-0 1792 
04-0 1-0 19 18 
01-07-0 1960 
08-0 3-0 19 54 
03-01-021 5 5  
0 5-04-0 19 15 
03-10-01404 
06-04-00319 
05-04-000 58 
06-01-00275 
0 3- 05-0 21 60 
03-01-00997 
rJ 8-0 7-009 67 
01-07-00742 
01 -07-00570 
0 8- 0 7-000 3 1 
08-04-00444 
0 3- 0 5-0 11 97 
0 8- 13 -0 19 36 
10-01-02077 
06-0 7-0 15 1 1 
06-C6-0 15 17 
06-06-01218 
08-03-00014 
10 -1 2 -0 2G 92 
10-01-02077 
07-10-00177 
03 -13-0 17 69 
03-09-01803 
03-0 1-0 1706 
03-13-01602 
07-0 1-0 1453 
01-12-01737 
0 8-0 6-00 5 67 
03-09-00167 
03 -0 9-G 18 6 1 

07-10-00606 
01-06-01651 
01-0 1-0 1342 
08-0 3-0 10 22 
03-0 2-0 1 5  50 
06-0 1-OC 331 
06-09-OC448 
06-09-0 13 73 
06-09-01430 
0 6- 03-00 267 
06-04-00550 
06- 0 1-00 7 64 
06-0 1-00 63 5 
06-01-00836 
06- 0 1-00 5 33 
06-04-00615 
06- 0 1-006 86 
C6-C4-00 3 11 
06-05-02135 
06- 0 3-0 13 78 
00-03-01231 
C6-03-01982 
06- C 3-0 19 83 
06-0 1-0 1484 
06-0 3-002 94 
06-0 3-00375 
07-El-01099 
08-06-0 1036 
03-09-00158 
03 -0 9-0 149 5 
03- 09-00 128 
03-09-00122 
03-09-C 1067 
08-06-OCB20 
03-09-00200 
C3-09-00679 
03-0 9-008 4 5 
03-09-01 908 
0 8- 06- 0 0 9 41 
09-04-000 59 
19-03-00794 
03-02-0 1790 
10-08-00053 
10-11-00161 
09-04-000 59 
10-11-00226 
10-0 3-007 94 

r- 

v 
i' 

P 
h 
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OF REFUSE FOR BULK T R A N S P O R T A T I O N  ( TRANSFER-STATION B A L I N G  1 /  THE COMPACTION 
OST(OPERAT1NG) ) /  H I G H  COMPRESSION B A L I N G  OF S O L I D  WASTES ( TEZUKA-KOSAN C O S T ( C A P 1 T A L )  C 
A N I T A R Y - L A N D F I L L  C O S T ( C A P I T A L )  ) /  NEW C A N A D I A N  TRASH B A L I N G  P L A N  MAY S A V E  C I T Y  $100,000 YEARLY ( COMPACT10 
R - S T A T I O N  I /  REFUSE D I S P O S A L  BY R A I L R G A D  ( S H R E D D I N G  B A L I N G  R A I L - H A U L  COMPACTION S A N I T A R Y - L A N D F I L L  TRANSFE 
L E D  R A I L C A R  CONTAINER ( S A N I T A R Y - L A N D F I L L  C O M P A C T I O N  B A L I N G  R A I L - H A U L  T R A N S F E R - S T A T I O N  ) /  E N V I S I O N  T R A I N  L 
) C O S T ( D I S P 0 S A L )  I /  F I P S T  AND L A S T  PLACE B I G  LEAGUE B A L L  TEAMS USE SAME CONTRACTOR ( C O L L E C T I O N ( C 0 N T A I N E R  
E R I Z A T I O N  F A C I L I T Y  HAS C A P A C I T Y  OF 1 5  TONS AN HOUR ( B A L L I S T I C - S E P A R A T I O N  G R I N D I N G  I /  PULV 
OVERSEAS COMPOST P L A N T  ( C O S T ( C A P 1 T A L )  G R I N D I N G  R A S P  B A L L I S T I C - S E P A R A T O R  ) /  I L L U S T R A T E D  TOUR O F  
.Y C O M P O S I T I O N  ECONOMICS COMPOS I T  I O N (  COMPOST SALVAGE B A L L I S T I C - S E  PARATOR RASP P R I C E (  COMPOST I C O S T ( C A P 1 T A L I  
D I N G  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  C O S T ( C A P I T A L 1  B A L L I S T I C - S E P A R A T O R  SALVAGE L E A C H I N G  SETTLEMENT-RATE 

I /  ALERT B A L T I M O R E  HAULER USES S T A T I O N A R Y  PACKER ( COMPACTICN 

C T I O N  I /  B A L T I M O R E ' S  C O N T I N U A L  " C L E A N  C I T Y  I' CAMPAIGN ( COLLE 
S I N  THE P R E P A P A T I O N  OF COMPOST - E X P E R I E N C E S  AT T H E  BALUBEUREN COMPOSTING WORKS/ PROGR ES 

AN OPEN L E T T E R  TO B A L T I M O R E  ( C O L L E C T I O N  ) /  

PROTOTYPE LOG I N C I N E R A T O R  OPERATES I N  B A L T I M O R E  PARK ( GAS-FIRED ) /  

COMPOST P L A N T  FOR BANGKOK ( COMPOSTING S A L V A G E  SLUDGE(SEWAGE1 I /  
AN AMERICAN I N  BANGKOK (COMPOST P L A N T )  ( CCMPOSTING 1 /  

) /  BANGKOK P L A N T  COMPOSTS M U N I C I P A L  REFUSE ( COMPOSTING 
EGAN FOR LOS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  WERE BANNED ( C O L L E C T I O N ( V E H 1 C L E  1 COST ( O P E R A T I N G )  I /  G I G A N  

( C O L L E C T I O N )  S A h I T A R Y - L A N D F I L L  C O L L E C T I O N  ) /  S 4 N T A  BARBARA PWARCS 10-YEAR REFUSE S E R V I C E  CONTRACT ( COST 
ECT I O N  (V E H I C L E  1 1 / BARCELONA'S METHODS ARE M I X T U R E  OF OLD AND NEW ( COLL 
PARTMENT ( C O L L E C T I O N  S A N I T A R Y - L P N D F I L L  I N C I N E R A T I O N  BARGE 1 /  THE WORLD'S L A R G E S T  S A N I T A T I O N  DE 
HEAT(PROCESS1 HEAT-RECOVERY POWER H E A T (  SPACE) M A R I N E  BARGE I /  P R A C T I C A L  EXPERIENCE I N  I N C I N E R A T I O N  ( 

FREE C I T Y  C O L L E C T I O N S  NO BAR TO CONTRACTOR/ 

NEW YORK RUNS WORLD'S LARGEST S A N I T A R Y  F I L L  f BARGE S A N I T A R Y - L A N D F I L L  ) /  
T H I S  MARINER NEVEP LEAVES THE HARBOR ( BARGE TRANSFER ) /  

FER I /  BARGES I N  HOLLAND HAUL REFUSE T O  I N C I N E R A T O R S  ( TRANS 
N S P O R T A T I O N ( B A R G E 1  ) /  COMPACTING REFUSE I N  BARGES SAVES COSTS ( COMPACT1 ON S A N I T A R Y - L A N D F  I L L  TRA 
TTON ) /  BARGES SERVE AS TRUCKS FOR REFUSE C O L L E C T I O N  ( COLLEC 

WHEY AND WOOD BARK WASTES MAKE F E R T I L E  COMPOST/ 
TOTE BARRELS ( C O L L E C T I O N  ) /  

/ P L A S T I C  BARRELS S A V E  MONEY ON R E F U S E  C O L L E C T I O N  ( ECONOMICS 1 
S O I L S  ON T H E I R  A V A I L A B L E  N U T R I E N T S  AND EXCHANGEABLE BASE ( COMPOSTING F E R T I L I Z E R - V A L U E  ) /  EFFECT O F  M I N E R  

S I N G L E  PACKER DOES A I R  FORCE BASE J O B  ( C O L L E C T I O N  I /  
IGHT R A D I A T I O N  AND A WATER-SOLUBLE METAL OR N I T R O G E N  BASE S A L T  OF NITROUS OR H Y P O N I T R I C  A C I D  ( SALVAGE I /  

R I N D I N G  ) /  4NGELS B A S E B A L L  PARK GETS AUTOMATED WASTE H A N D L I N G  ( SOMAT G 
-RECOVERY ) /  PROBLEMS O F  REFUSE D I S P O S A L  I N  B A S E L  R E G I O N  ( COMPOSTING I N C I N E R A T I O N  ECONOMICS HEAT 

M P O S I T I O N  SALVAGE 1 / BATCH RETORT P Y R O L Y S I S  OF S O L I D  M U N I C I P A L  WASTES ( CO 

- L A N D F I L L  P U L V E R I Z A T I O N  SALVAGE 1/ COUNTY B A T T L E S  FOR L A N D F I L L  S I T E S  ( COST(OPERAT1NG) S A N I T A R Y  

O S T ( C A P I T A L 1  I /  REFUSE F I R E D  STEAM GENERAT3R AT N A V Y  BASE,  NORFOLK, V I R G I N I A  ( I N C I N E R A T I O N  HEAT-RECOVERY 

T R A N S P O R T I N G  S O L I D S  - S L U R R I E S  B A S I C  P R I N C I P L E S  AND POWER REQUIREMENTS ( D E S I G N  ) /  

S I N G L E  HAULER P L E A S E S  BATTLE-CREEK CUSTOMERS ( COLLECT I O N  1 /  

P L A N N I k G  THE FUTURE OF SAN F R A N C I  SCO BAY ( S A N I T A R Y - L A N D F I L L  CONSERVATION I /  
TOWN O F  OYSTER B A Y  ADOPTS M U N I C I P A L  REFUSE C O L L E C T I O N /  

M A N I G I N G  M A N ' S  ENVIPONMENT I N  C A L I F O R N I A  AND T H E  BAY AREA/ 
1 C O S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  1 / SAN-FRANC1 SCO B A Y  AREA S O L I D  WASTE MANAGEMENT AND P L A N N I N G  PROBLEMS 

BOSTON SOUTH B A Y  I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  ECONOMICS D E S I G N  I /  
SAN F R A N C I S C O  BAY P L A N  ( REGIONAL-APPROACH I /  
SAN F R A N C I  SCO B A Y  P L A N  SUPPLEMENT ( REGIONAL-APPROACH ) /  

A T I O N  NAVY C A R R I E S  hEW YORK D A I L Y  R E F U S E  ACROSS W I D E  BAY TO L A N D F I L L  S I T E  ( S A N I T A R Y - L A N D F I L L  TRANSFER-STA 
AZO0 HAULERS B U Y  N E k  COMPACTORS AFTER C I T Y  ORDINANCE BAYS OPEN TRUCKS ( C O L L E C T I O N ( V E H 1 C L E )  I /  KALAM 

FOUNDATION PROBLEMS I N  S A N I T A R Y  LAND F I L L S  ( B E A R I N G - C A P A C I T Y  R E C L A M A T I O h ( L A N D 1  ) /  
P R I V A T E  I N C I N E R A T O R  CO. BEATS OPEN B U R N I N G  LAW ( T E P E E  ) /  

THE INCINERATOR--A MACHINE OF BEAUTY ( S I T E - L O C _ A I I O N  I /  
N D F I L L  ) /  BADLANDS BECOME GOOD NEIGHBORS ( RECLAMATION~LAND) SANITARY-LA 
A N D F I L L  ) /  Q U A R R I E S  BECOME L A N D F I L L S  I N  TEXAS ( S I T E - S E L E C T I O N  S A N I T A R Y - L  

D )  ) /  S A N I T A Q Y - L A N D F I L L  BECOMES MAJOR LEAGUE T R A I N I N G  F I E L D  ( R E C L A M A T I O N (  L A N  
S T  I O N  E M I S S I O N ( C O N T R 0 L  1 DEMONSTRATION-GRANT 1 / F L U 1  D BED I N C I N E R A T O R S  S T U D I E D  FOR S O L I D  WASTE D I S P O S A L  ( C 

WHAT MAY BECOME OF WET COMBUSTION ( WET-OXIDATION I /  

ON ) /  NO BED OF ROSES, SAYS NEOPHYTE OF C O L L E C T I O N S  ( C C L L E C T I  
COVERED P L A N T  TO BURN SLUDGE ( I N C I N E R A T I O N ( F L U 1 D  BED)  SLUDGE(SEWAGE1 ) /  
P O T E N T I A L  AGVANTAGES OF I N C I N E R A T I O N  I N  F L U I D I Z E D  B E D S /  

C O L L E C T I O N ( V E H 1 C L E )  COST(OPERAT1NG) ) /  G I G A N T I C  TASK BEGAN FOR LOS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  WERE 
L L  I /  1.2'70 ACRE L A N D F I L L  CONTRACTOR BEGAN I N  1932 U S I N G  P I C K  AND SHOVEL ( S A N I T A R Y - L A N D F I  

CCMPOSTING O P E R A T I O N S  B E G I N  A T  HOUSTON/ 
CONSTRUCTION ON PHOENIX CCMPOST PLANT T O  B E G I N  FEBRUARY 1961 ( COMPOSTING DAN0 I /  

N L I F E  FOR MOSES L A K E  AS OPEN DUMPING ENDS, L A N D F I L L  B E G I N S  ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 1 /  NEW L E A  
S C A L E  U P  O F  COMBUSTION POT B E H A V I O R  B Y  D I M E N S I O N A L  A N A L Y S I S /  

SANITARY L A N D F I L L  B E H A V I O R  I N  AN AEROBIC ENVIRONMENT/  
ES ( I N C I N E R A T O R  CORROSION ) /  B E H A V I O R  OF B C I L E R  TUBE M A T E R I A L S  I N  HCL-CARRYING GAS 
EFUSE C O L L E C T I O R  V E h I C L E S /  T H E  BEHAVIOUR O F  REFUSE UNDER COMPRESSION AS R E L A T E D  TO R 

S E R V I C E S  STOP NHAT HAPPENS ( VECTOR PEST C O L L E C T I O N  B E N E F I T ( C O L L E C T I 0 N )  C O S T ( R E F U S E )  I /  I F  REFUSE 
( C D S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R 0 L )  SCRUBBER(WATER) 1 / BELMONT, MASSACHUSETTS, I N C I N E R A T O R  G I V E S  COMPLETE F L  

S A N I T A R Y  L A N D F I L L  EXTRA B E N E F I T S  ( R E C L A M A T I O N (  LAND SALVAGE COST(OPERAT1NG) 
S A N I T A R Y  L A N D F I L L  H A S  MANY B E N E F I T S  ( S I T E - S E L E C T I O N  POLLUTION(WATER ) /  

R E A D I N G  11 MANY B E N E F I T S  C L A I M E D  FOR G R I N D I N G  M A C H I N E  ( SOMAT LAND-SP 

PATHOGEN ) /  B E R L I N  S T U D I E S  SHOW E F F I C I E N C Y  O F  COMPOSTING ( h E A L T H  
I T A R Y - L A N D F I L L  I /  BERMUDA HAS I T  EASY ON D I S P O S A L  PROBLEMS - NONE ( SAN 

MORE S H O R E L I N E  FOR BERKELEY ( R E C L A M A T I O N ( L A N D )  S A N I T A R Y - L A N D F I L L  I /  

PROBLEMS BESET COMPOSTING ( COMPOSTING(FA1LURES 1 ) /  
S A N I T A R Y  L A N D F I L L  PROVE S F I N A N C I A L L Y  BE ST / 

A T I O N  COST(OPERAT1NG) C O S T ( C A P I T A L 1  ) /  L A N D F I L L S  T H E  B E S T  FOP M I N N E A P O L I S - S T .  P A U L  ( S A N I T A R Y - L A N D F I L L  I N C  
(GARBAGE)  I /  R E G I O N A L  APPROACH THE B E S T  S O L U T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  GRINDER 
ENT ECONOMICS ) /  WHAT'S THE B E S T  WAY TO R E T I R E  USED EQUIPMENT ( C O L L E C T I O N - E Q U I P M  

1 /  PACKER PURCHASE BETTERS COAST HAULER'S P O S I T I O N  ( C O L L E C T I O N (  V E H I C L E )  
S A N I T A R Y  L A N D F I L L  ( B I B L I O G R A P H Y  ) /  

COMPOSTING C O L L E C T I C N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  B I B L I O G R A P H Y  I /  COMPREHENSIVE S T U D I E S  OF S O L I D  WASTE 
I NG/ B I B L I O G R A P H Y  ON D I S P O S A L  O F  ORGANIC REFUSE B Y  COMPOST 

B I B L I O G R A P H Y  ON I N C I N E R A T I O N  OF REFUSE/  
REFUSE C C L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1954-1955/ 
REFUSE C O L L E C T I C N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1956-1957/ 
R E F U S E  C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1958-1959/ 
R E F U S E  C O L L E C T I O N  AhD D I S P O S A L  - AN ANNOTATED BIBL1,OGRAPHY 1960-19611 

03-03 -0 21 25 
10- 11-02078 
03-0 5-01829 
1 0-0 8 -0 00% 
10- 08-000 5 3 
03-01-01813 
05-02-005 13 
0 6- 0 3- 0 0 B BO 
06-03-00913 
05-02-0 18 58 
03-0 1-0 17 19 
03-05-021 58 
0 8- 0 7- 0 00 3 7 
03-0 1-0 1462 
06-03-01480 
06-0 3-0 15 5 2 
06-C3-02171 
06-0 3-0 1 1  65 
0 3-0 2- 0 15 50 
03-1 3-0 19 19 
07-0 1-0 1453 
03-(31-01652 
03-01-01701 
08- (? 3- 0 1 894 
07-01-0 1635 
09-0 6-01683 
09-06-0 1904 
09-06-01870 
0 3-0 1-00591 
06- 11-00875 
03-04-00121 
03- 04- 0 10 20 
06-06-0 12 18 
03-0 1-0 17 59 
10- 13-0 21 69 
0 8-0 3-0 0 6 2 1 
0 5-0 4-0191 5 
0 8-0 3-0 1306 
10-09 -007 07 
10- 0 2-0 13 75 
03-0 1-01643 
07-01-01818 
07- 0 3-009 30 
03-0 1-01213 
01-12-0 1577 
02-03-01499 
08-03-01525 
01-05-02151 
0 1-0 5-0 2 150 
09-06-00715 
0 3- 0 2-0 1 546 
07- 10-00 7 77 
08-07-01597 
08- 0 3-0 11 18 
07-01-01099 
07-01-01907 
10-0 1-0 20 3 3 
07-10-00194 
10-06-01143 
01-12-01768 
10- 0 6-003 55 
10-0 6-00464 
03-02-C1550 
07-01-01906 
06-03-01928 
06-03-01977 
07-0 1-0 15 40 
08-11-00728 
10- 10-0'2 571 
0 8-0 8-000 6 1 
03 -0 2-0 20 84 
0 8- 0 3-009 43 
03-13-01795 
07-01-01461 
07-0 1-0 13 19 
05-04-0 1561 
07-10-01101 
06-0 1-00869 
07-01 -0 1661 
06- 0 3-00300 
07-0 1-01214 
07-01-0 18 OB 
91-05-00084 
03- 13-0 1633 
03-01-0 1679 
01-01-01508 
0 1-0 1-0 1991 
01-01-01519 
01-01-00850 
01-0 1-001 68 
01-01-(?O516 
01-01-00540 
01-01-005 84 
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REFUSE C O L L E C T I O N  AND D I  SPOSAL - AN ANNOTATED B I B L I O G R A P H Y  1962-1963/ 
COMPOSTING OF O R G A N I C  WASTES - AN ANNOTATED B I B L I O G R A P H Y  SUPPLEMENT 2/ 

S I Z E - R E D U C T I O N  ) /  NEW D I S P O S A L  METHOD C L A I M S  B I D  ADVANTAGES ( C O L L E C T I O N  SALVAGE OBRON COMPOSTING 
H I G H  B I D  GETS CONTRACT ( C O L L E C T I O N  ) /  

ASK B I O S  FOR COMPOSTING P H O E N I X  REFUSE/  
ULKY-WASTE / NEW YORK C I T Y  - PLANT TO ACCEPT B I O S  FOR CONTRACT-REMOVAL O F  JUNK CARS ( C O L L E C T I O N  B 
H I C L E )  I /  E Q U I P M E N T  B I D S  MUST H A V E  GUARANTEED MAINTENANCE ( C O L L E C T I O N ( V E  
c s  1 /  OPEN B I D S  ON C I T Y  D I S P O S A L  F A C I L I T I E S  ( COMPOSTING ECONOMI 

HEAVY I N D U S T R Y  SERVE0 B Y  B I G  C O N T A I N E R  I D E A  C O L L E C T I O N  I /  
B I G  CONTAINERS,  BETTER C O L L E C T I O N /  

) /  S A N I T A Q Y  L A N D F I L L  B I G  D E C I S I O N  FOR SMALL TOWNS ( VECTOR S I T E - S E L E C T I O N  
I T  MADE A B I G  D I F F E R E N C E  ( S A N I T A R Y - L A N D F I L L  I /  

RY-LANOFI  L L  COLLECT I O N  1 / B I G  D R I V E  FOR MODERN S A N I T A T I O N  GETS R E S U L T S  ( S A N I T A  
WATER W A L L  HEAT-RECOVERY / D E S I G N  AND O P E R A T I O N  OF B I G  I N C I N E R A T O R  FURNACES ( C O S T ( C A P I T A L 1  C O S T ( O P E R A T 1  

N ( C O N T A 1 N E R I  C C S T ( D I S P 0 S A L I  I /  F I R S T  AND L A S T  P L A C E  B I G  LEAGUE B A L L  TEAMS USE SAME CONTRACTOR ( C O L L E C T 1 0  
PACT ION-EQUIPMENT ) /  A B I G  M A C H I N E  FOR A L I T T L E  TOWN ( S A N I T A R Y - L A N D F I L L  COM 

D F I L L  \ /  O P E R A T I O N  1' B I G  SQUEEZE 'I TAKES ON REFUSE D I S P O S A L  ( S A N I T A R Y - L A N  

ATOR C O L L E C T I O l u  ) /  B I G  T R A I L E R S  HOLD THE K E Y  TO C I T Y ' S  PROBLEM ( I N C I N E R  
TTON V E H I C L E ( T R A N S F E P  ) /  A B I G  TRANSFER T R A I L E R  ( S A N I T A R Y - L A N D F I L L  TRANSFER-STA 

B I G  I N C I N E R A T O R  NEARS COMPLETION/  

B I G  REFUSE C O N T A I N E R S  PAY D I V I D E N D S  ( C O L L E C T I C N  I /  

P R I V A T E  COMPANY DOES B I G  STOCKHOLM B U S I N E S S  ( C O L L E C T I O N ( V E H 1 C L E )  I /  

300 PERCENT BIGGER P A Y  LOADS ( C O L L E C T I O N  ) /  
THE GLASGOW REPORT - T H E  B I G G E S T  C L E A N S I N G  U N I T  I N  T H E  COUNTRY/ 

HOW B I G G E S T  CLEANUP CAMPAIGN WAS H A N D L E 0  ( C O L L E C T I O N  ) /  
SUPER S E R V I C E  S E L L S  FOP B I G G E S T  MONTREAL HAULER ( COLLECTION-EQUIPMENT ) /  

W E M I S S I O N ( C O N T R 0 L )  I /  NEW B I L L  PSOPOSED TO STOP I L L E G A L  USE OF I N C I N E R A T O R  ( L A  
E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  S O L I D  WASTE B I L L  TO P R O V I D E  $43 M I L L I O N  ( LAW H I S T O R Y  COMPOSTING 
I T A R Y - L A N D F I L L  T R A N S F E R - S T A T I C N  I N D U S T R I A L ( Q U A N T 1 T Y )  B I L L I N G  OPEN-DUMP LAW A G R I C U L T U R A L ( Q U A N T 1 T Y )  / S T A T E  
C H  YEAR ( BOTTLES T I N - C A N S  P L A S T I C  I /  2 5  B I L L I O N  BOTTLES,  48 B I L L I O N  CANS DI ' jCAPDED BY U.S. EA 
N-CANS P L A S T I C  ) /  2 5  B I L L I O N  BOTTLES, 48 B I L L I O N  C A N S  DISCARDED BY U.S. EACH YEAR ( BOTTLES T I  

TRASH - OUR $ 3  B I L L I O N  PROBLEM ( REGIONAL-APPROACH I /  
TWO B I L L I O N  TONS OF - WHAT ( ANIMAL-WASTE Q U A N T I T Y  I /  

D I E S  I - CCMPOSTING M U N I C I P A L  REFUSE BY THE A E R A T I O N  B I N  PROCESS ( D E S I G N  I /  COMPOSTING STU 
N T R O L )  C O S T ( C A P I T A L 1  D E S I G N  I /  BINGHAMTON'S I N C I N E R A T O R  AFTER ONE YEAR ( E M I S S I O N ( C 0  

K S ( P A P E R )  I /  URGE EMPLOYING OF P L A S T I C  B I N S  AND CONTINUOUS-LOADING V E H I C L E S  ( C O L L E C T I C N  SAC 
COST ( COL L E C T I O N  1 C @ L L  EC T I  ON 1 / B I N S  OR SACKS- ECONOMIC C O N S I D E R A T I O N S  ( S A C K ( P A P E R 1  

USE COMPOSTING./ B I O C H E M I C A L  AND M I C R O B I O L O G I C A L  PROBLEMS OF URBAN REF 
MPOS I T I O N (  COMPOST ) /  B I O L O G I C A L  PRCCESSES I N  T H E  COMPOSTING O F  REFUSE ( GO 

ESEASCH-NEEDS S I M U L A T I O N  ECONCMICS H E A L T H  COMPOSTING B I O L O G I C A L - F R A C T I O N A T I O N  SLUOGE(SEWAGE 1 I N C I N E R A T I O N  
GE ( EGSETER I /  DEVELOPMENT OF THE D A N 0  ( B I O S T A B I L I Z E R  I METHOD FOR COMPOSTING REFUSE AND SLUO 

REFUSE-SLUDGE COMPOSTING I N  WINDROWS AND B I N S /  

H Y G I E N I C  ASSESSMENT O F  WASTE DECONTAMINATION AT A B I O - E N E R G E T I C  S T A T I O N  ( H E A L T H  PATHOGEN I /  

R E F U S E  VOLUME EEDUCT I O N  I N  A S A N I T A R Y - L A N D F I L L  ( B I O L O G I C A L - A C T I V I T Y  I /  

REDEVELOPMENT PROBLEMS I N  B I R M I N G H A M  ( C O L L E C T I O N  SACK(  PAPER)  BULKY-WASTE ) /  
HEENAN-NICHOLS CONTINUOUS GRATE I N C I N E R A T O R  AT B I R M I N G H A M  ( E M I S S I O N ( C O N T R O L 1  I /  

E M I S S I O N ( C 0 N T R O L  1 ) /  R E F U S E  D I S P O S A L  I N  THE C I T Y  OF B I R M I N G H A M  ( Q U A N T I T I E S  C A L O R I F I C - V A L U E  C O M P O S I T I O N  S 
S L U O G E ( I N D U S T R 1 A L )  ) /  REFUSE D I S P O S A L  I N  THE C I T Y  O F  BIRMINGHAM ( Q U A N T I T Y  C H A R A C T E R I S T I C S  C O M P O S I T I O N  GAL 
Y-WASTE ) /  DUSTLESS REFUSE C O L L E C T I O N  I N  THE C I T Y  OF B I R M I N G H A M  - A PROGRESS REPORT ( P R O T E C T I V E - C L O T H I N G  
SI ON (CONTROL)  ELECTFCSTAT I C - P R E C I P I T A T O R  1 / B I R M I N G H A M ' S  ELECTRO P R E C I P I T A T O R  I N S T A L L A T I O N  ( EM I S  

I /  NEW REFUSE D R E S S I N G  P L A N T  A T  ST. GEORGEN ( B L A C K  FOREST ) ( G R I N D I N G  I N C I N E R A T O R  SLUDGE(SEWAGE1 
D I S C A R D E D  B I T  O F  TRASH ( P O L L U T I O N  ) /  

BLACKBURN'S METHOD OF D U S T L E S S  L O A D I N G /  

THROWAWAY PACKAGES - A M I X E D  B L E S S I N G  ( P A C K A G I N G  VOLUME QUANTITY I /  
X P L O S I  ON PLOWSHARE / ATOMIC B L A S T  M I G H T  HELP D I S P O S A L ,  GRADUATES HEAR ( NUCLEAR-E 

ON OF URBAN REFUSE SYSTEMS PART I - CCNTROL OF GREEN BLOW F L I E S ,  P H A E N I C I A ,  BY IMPROVED METHODS OF R E S I C E N  
M I G R A T I O N  OF GREEN BLOW F L Y  L A R V A E  FROM S I X  REFUSE CONTAINER SYSTEMS/  

ES (COMPOST) I /  SMALL COMPOSTING P L A N T  A T  B L Y T H  I S  PROVING SUCCESSFUL ( SLUDGE (SEWAGE) P R O P E R T I  
N D F I L L  LAW STANDARDS ) /  ADVISORY BOARD HELPS DRAFT MODERN L A N D F I L L  R U L E S  ( SANITARY-LA 
EAT-BALANCE ) /  SMOKELESS BURN1N.G OF AUTOMOBILE B O D I E S  ( I N C I N E R A T I O N  BULKY-WASTE E M I S S I O N ( C O N T R 0 L )  H 

NEW REFUSE BODY - FROM ECON-0-PACKER ( COMPACTION C O L L E C T I O N  ) /  
VEY C O S T I O P E R A T I N G )  T E P E E  1 / AUTC BODY AND BULK WASTE I N C I N E R A T I O N  ( P O L L U T I O N ( A 1 R I  SUR 
ON COSTS ( C O L L E C T I O N ( V E H 1 C L E )  ) /  WQONG BODY AND C H A S S I S  C O M B I N A T I O N  MAY H A V E  D R A S T I C  EFFECT 

I /  SURVEY OF EUROPEAN E X P E R I E N C E  W I T H  H I G H  PRESSURE B O I L E R  O P E R A T I O N  B U R N I N G  WASTES AND F U E L  ( I N C I N E R A T I  
I D N  HEAT-R ECOVERY 1 / A SALVAGE F U E L  B O I L E R  PLANT FOR MAXIMUM STEAM PRODUCTION ( I N C I N E R A T  
ATOR CORROSION I /  B E H A V I O R  OF B O I L E R  TUBE M A T E R I A L S  I N  HCL-CARRYING GASES ( I N C I N E R  

ON O F  REFUSE I N C I N E R A T I O N  P L A N T S  COMBINED W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N G  ( DESIGN E M I S S I O N ( C O N T R 0 L  

N SFE R S A N I  TARY-LA NDF I L L  / BOLD PLANS NEEDED FOR R E F U S E  D I S P O S A L  I N  LONDON ( TRA 
C O S T ( 0 P E R A T I N G I  SALVAGE I /  WORK STUDY AND I N C E N T I V E  BONUS AS A P P L I C A B L E  TO REFUSE C O L L E C T I O N  AND D I S P O S A L  

BETTER MAINTENANCE FOR WASTE-HEAT B O I L E R S  AT I N C I N E R A T O R /  

CITY-COUNTY COOPERATION E L I M I N A T E S  B O I S E ' S  DUMP ( S A N I T A R Y - L A N D F I L L  ) /  

G A L  LAW ) /  REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 1 ( L E  
G A L  LAW ) /  REFUSE BOOK SHOWS GREAT RANGE O F  U.S. ORDINANCES PART 2 ( L E  
GAL LAW I /  REFUSE BOOK SHOWS GREAT RANGE OF U.S. OROINANCCS PART 3 ( L E  
w ) /  REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 4 ( LA 
( O P E R A T I N G )  R E C L A M A T I O N (  L A N D )  / L A N D F I L L  BOOMING I N  P E N N S Y L V A N I A  TOWN ( S A N I T A R Y - L A N D F I L L  COST 

G A L V A N I Z E D  WARE COUNCIL BOOSTS R I G H T  C O N T A I N E R S /  
A G I  I / MECHANISM OF CORROSION OF F I R E B R I C K  BY ASH O F  BORAX-IMPREGNATE0 T I M B E R  ( I N C I N E R A T O R  REFRACTORY(C0R 
GE COMPOST ( TRACE-ELEMENTSICOMPOST)  ) /  THE BORON AND MANGANESE CONTENT O F  REFUSE A N 0  REFUSE-SLUD 
CINERATOR MAINTENANCE/ WE BORROWED FROM S T E E L  I N D U S T R Y  TO REDUCE PROBLEMS OF I N  
NVOLVED I N  A S O L I D  k A S T F  PROGRAM ( PEGIONAL-APPROACH BOSTON I /  WHAT'S I 

S D E S I G N  ) /  BOSTON SOUTH BAY I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  ECONOMIC 

ERY H E A T ( S P A C E )  ECONCMICS F L A M E ( C E O D O R I Z 1 N G )  ) /  BOSTON'S I N C I N E R A T O R  I S  A STEAM PRODUCER ( HEAT-RECCV 

TTLES,  48 B I L L I O N  CAhS DI?CAROED BY U.S. EACH YEAR ( B O T T L E S  TIN-CANS P L A S T I C  ) /  2 5  B I L L I O N  BO 

HOW BOSTON CHANGED TO P R I V A T E  S E R V I C E  ( C O L L E C T I O N  1 1  

HAULER P L A Y S  KEY PART I N  BOSTON'S DEVELOPMENT ( C O L L E C T I O N  ) /  

80,000,000 BOTTLES A DAY ( L I T T E R I N G  I /  

( B O T T L F S  TIN-CANS P L A S T I C  1 /  2 5  B I L L I O N  BOTTLES, 48 B I L L I O N  C A N S  D I S C A R D E D  B Y  U.S. EACH YEAR 
MAMMOTH NEW T R A I L E R  TO MAKE BOW ON MARKET ( TRANSFER-EQUIPMENT I /  

I O N ( B I O L O G 1 C A L  1 I /  A COMPARATIVE STUDY OF THE BREAKDOWN OF CELLULOSE BY MICROORGANISMS ( DECCMPOSIT 
( C O S T ( C A P 1 T A L )  I /  BRIDGEPORT I N C I N E R A T O R  U T I L I Z E D  SEWAGE P L A N T  E F F L U E N T  

COST(OPERAT1NG) C O S T ( C A P 1 T A L )  I /  REFUSE T S A I N S  B R I N G  THREE-WAY S A V I N G S  ( C O L L E C T I O N  T R A I N S ( V E H 1 C U L A R  
GROUND GARBAGE B R I N G S  CLEANER SEWERS/ 

01-01-00680 
0 1-0 1-00 6 17 
06-0 4-0 1 5 66 
03-02-0 1109 
06-03-01008 
0 1- 07-00 6 84 
03- 13-0 18 15 
06-03-01776 
03-04-0039 5 
03-04-0 1417 
07-0 1-0 19 33 
07-01-01187 
07 -0 1-0 15 95 
08-03-000 44 
08-03-00104 
03 -0 1 -0 1 8 1 3 
07- 02- 01 4 10 
03-0 1-00946 
07-13-00573 
03-0 1-0 17 30 
08-03-00458 
03-03-00110 
03-0 1-0 10 8 1 
0 1-0 1-0192 5 
03-0 1-0 1581 
03-0 1-0 15 6 2  
0 8- 0 6- 0 00 2 9 
0 1-04-0 18 23 
02-0 1701741 
11-0 1-0007 2 
11-0 1-000 72 
0 1-0 1-0 21 61 
0 1-0 9-0 1 17 3 
06-02-00241 
08-03-00607 
06-02-00719 
03-04-00662 
03-09-00831 
06 -0 9-0 1280 
06-01-00303 
0 6- 0 1- 00 3 5 4 
07-07-00 280 
01-0 1-011 1 5  
0 6- 0 4- 0 19 8 1 
03-01-00914 
08- 0 3-0 12 57 
0 8-03-0 20 8 5 
08-03-00689 
03-01-02086 
08-06-01271 
01-0 1-0 10 14 
08-03-00056 
0 3-0 1-008 03 
10- 15-0 18 50 
11-02-0 1964 
03-1 1-0 15 41 
03-11-01500 
06-0 3-0 1424 
07-11-02154 

03-0 2-0 1603 
0 8- 0 7- 0 1 704 
0 3-0 2-0 1805 
0 0-03-004 32 
0 8- 0 3- 004 6 1 
08-08-00061 
08-03-00999 
08-03-00470 
07-01-01644 
0 1-0 5-0 1734 
03-01-01425 
0 1-04-0 1645 
0 1-0 4-0 1 6 47 
0 1-04-01653 
01-04-01669 
07-01-0 1786 
03-04-0 1608 
08-09-00752 
06-01-00761 
08-03-0 1345 
01-0 1-01 1 75 
03- 13-0 1672 
08-03-01525 
03-0 1-02140 
0 8-03 -007 96 
02-01-02172 
11-01-00072 
11-01-00072 
03-03-01705 
06-0 1-00 145 
08-03-0 1366 
03-02-00115 
09-01-01414 

o a- o 7- 009 67 
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HEA T-RECOVERY SALVAGE C O S T  ( O P E R A T I N G  I COST ( C A P I T A L  1 
QEFUSE AND SEWAGE SLUDGE ( COMPOSTING SLUDGE( SEWAGE) 
P I T A L I  I /  PROSPECTS OF P E C O V E R I N E  F U E L  FROM REFUSE ( 

O R )  I /  T E S T  ON I N C I N E R A T I O N  I N  GREAT 
S I X  YEARS OF REFUSE COMPOSTING I N  

T H E  DEVELOPMENT OF M U N I C I P A L  COMPOSTING I N  GREAT 
FURTHER TI-OUGHTS ON REFUSE D I S P O S A L  I N  GREAT 

E THOUGHTS ON THE FUTURE OF REFUSE D I S P O S A L  I N  GREAT 
D U S T L E S S  C O L L E C T I O N  PROGRESSES I N  

A T I N G )  I /  P U L V E R I Z A T I O N  CONTINUES TO SPREAD I N  GREAT 
WASTE I N C I N E R A T I O N  SALVAGE I /  
OR S P L V A G E ( M E T A L 1  ) /  $25 M I L L I O N  I N C I N E R A T O R  WILL B E  

R Y - L A N D F I L L  I /  P U L V E R I Z A T I O N  MAKES G A I N S  AS 
E C T I O N  I /  S C O T T I S H  AUTHORITY T E L L S  O F  
) /  P U L V E R I Z A T I O N  AT 
N G R I N D I N G  D I S P O S A L ( W A T E R 1  OPEN-DUMP COMPOSTING ) /  A 
ON) BULKY-WASTE ) /  MANY 

I N C I N E R A T I O N  CCMPOSTING 1 / A 
S T I N G  I /  SOME V I E W S  OF 
I O N ( V E H 1 C L E I  C C h T A I N E R  I /  

T E N  
LKY-WASTE EMISSIC?N(CO&TROLI  I N C I N E R A T O R  I /  
I T A L I  C O S T ( O P E R A T I N G 1  E M I S S I O N ( C O N T R O L 1  I /  SMOKELESS 

SMOKELESS 
HOW T H E Y  CLEANED THE 

S T ( E Q U I P M E N T I /  REPORT FROM 
A N D F I L L  COMPACTION-EQUIPMENT I / 

ART 
HOW TO S E L E C T  I N C I N E R A T O R  

I N C I N E R A T O R  
I I /  T H E  R E C L A M A T I O N  OF R E F U S E  AT 

REFUSE COST T H I R D  I N  COLORADO 
MAMMOTH 

F I L L  C O S T ( O P E P A T I N G 1  C C S T ( C O L L E C T I O N 1  I /  PERFOQMANCE 
LL R E C L A M A T I O N ( L A N D 1  I /  HOW TO 
VECTOR I /  WHEN TO 
N S A N I T A R Y - L A N D F I L L  E M I S S I C h ( C O N T R 0 L I  C A P A C I T Y  I /  
R-WALL ROTARY-KILN ) /  I N D U S T R Y  TEAMS UP TO 

NEW FOODS 
Y S A L V A G E ( M E T A L S 1  I /  C H I C A G O  HAULERS MAKE H I S T O R Y  BY 

E D I T O R I A L  ( 
L L E C T I O N  SHREDDER G F I N D I N G  POWER M A R K E T I N G  ECONOMICS 
/ SELECTED P A T E N T S  CN REFUSE H A N D L I N G  F A C I L I T I E S  FOR 

SAFETY I /  CONTROL CF T O X I C  AND E X P L O S I V E  HAZARDS I N  
L )  I /  SOMERV I L L E  

S I N G L E  P R I V A T E  HAULER 
L L E C T I O N ( C O N T A I N E R 1  I /  EX-FOOD CATERER 

GAQ BAGE PROCESS1 NG I N  JERSEY 9 

B R I S T O L ,  ENGLAND, 

MOBILE,  ALABAMA 

ASH REMOVAL SYSTEM I S  
COMPOST P L A N T  

ON (OP EN-DUMP I /  A S A N I T A R Y  F I L L  
I S S I O N ( C O N T R 0 L  I I /  

L L E C T I O N  ) /  PROBLEMS O F  H I G H  L I V I N G  AND 
LKY-WASTE I /  
ON T R A N S F E R - S T A T I O N  I /  E F F I C I E N C Y  OF MPL 
FUSE/  
FUSE ( C O S T ( C O L L E C T I 0 N I  I /  

A I M  S E M I - M O B I L E  I N C I N E R A T O R  W I L L  BUQN AUTOS, T I M B E R ,  

T H E  COMPACTION OF R E F U S E  FOR 
O P E R A T I N G )  TEPEE I /  AUTO BODY AND 

D I S P O S A L  OF 
15 M I L E S  NOT TOO LONG FOR TOULON ( 

ECOVERY E M I S S I  G N ( C O N T R 0 L )  E L E C T P C S T A T I C - P R E C I  P I T A T O R  
COMMINUTORS CHEW UP 

A NEW MACHINE FOR G R I N D I N G  
R E S I D U E  I /  THE I N C I N E R A T I O N  OF 

MANY B R I T I S H  TCWNS CHARGE FOR 
N SAN I T A R Y - L A N D F I L L  ) /  C O L L E C T I O N  AND P R E P A R A T I O N  OF 

G R I N D I N G  HARBOR AND 
I N C I N E R A T I O N  O F  

H A M I L T O N  ( G R I N D I N G  ( E M I S S I O N ( C O N T R 0 L I  I N C I N E R A T I O N  

P R O H I B I T  ABANDONED V E H I C L E S  I N  YARDS ( LAW 
D E M O L I T I C N  REFUSE'  HAS PROBLEM PROPORTIONS ( TEPEE 
B U L K  REFUSE C C L L E C T I O N  H E L P S  K E E P  NEW YORK CLEAN ( 

SAWMILL MAKES TREE D I S P O S A L  P R O F I T A B L E  ( 
P O R T P B L E  CRUShER SPEEDS AUTO SALVAGE ( COMPACTION 

T H E  S A N I T A R Y  L A N D F I L L  ( VECTOR 
SHOKELESS BRUSH D I S P O S A L  ( I N C I N E R A T O R  

HAMMERMI LL GRINDS LUMBER FOR I N C I N E R A T I O N  ( G R I N D I N G  
T E P E E S  BUPN ST@CKHO.LM'S R U B B I S H  ( I N C I N E R A T O R  

D I S M A N T L I N G  R A I L R O A D  F R E I G H T  CARS ( I N C I N E R A T I O N  
DONED V E H I C L E S  - THE GREATER LONDON C C U N C I L  SCHEME ( 
I - M O B I L E  I N C I L E R A T O P  WILL BURN AUTOS, T IMBER,  BULK ( 
I S H  TOWNS CHARGE FOR BULKY REFUSE ( C O S T ( C O L L E C T I 0 N )  
VENT PROBLEMS I N  B I P M I N G H A M  ( C O L L E C T I O N  S A C K ( P A P E R 1  
N I T A R Y  HOME REFUSE STORAGE ( C O N T A I N E R  H E A L T H  SAFETY 

O P E R A T I O N  CLEANUP Y I E L D S  4,700 TONS OF WASTE ( 

B R I Q U E T T E ( F U E L I  C P L O R I F  I C - V A L U E  I /  REFUSE C O L L E C T I O N  
B R I Q U E T T E S ( C O M P 0 S T I  I /  C A P I L L A R Y  D R Y I N G  OF M I X T U R E S  0 
B R I Q U E T T I N G (  FUEL I S E P A R A T I O N  G R I N D I N G  D R Y I N G  C A P A C I T Y  

B R I T A I N  ( C O M P O S I T I O N  STANDARD(REFUSE1 T E S T (  I N C I N E R A T  
B R I T A I N  ( C O S T ( C A P I T A L 1  D A N 0  C O M P O S I T I O N ( C O M P 0 S T )  ) /  
B R I T A I N  ( DANC I /  
B R I T A I N  ( ECONOMICS I /  
BR I T A 1  N ( I N C I N E R A T  I O N  C O S T ( 0 P E R A T  I N G )  S A N I  TARY-LANDF 
B R I T A I N  ( SALVAGE COMPACTION ) /  
B R I T A I N  ( S A N I T A R Y - L A N D F I L L  P E S T ( C O N T R 0 L )  VOLUME-REDU 
B R I T A I N ' S  F I R S T  FRAGMENTATION P L A N T  ( G R I N D I N G  BULKY-  
B R I T A I N ' S  LARGEST ( POWER HEAT-RECOVERY COST ( C A P I T A L )  
B R I T I S H  I S L E S  SALVAGE COMPOSTING ECONOMICS I /  
B R I T I S H  OPEN NEW U N I T S  ( P U L V E R I Z A T I O N  S A L V A G E  S A N I T A  
B R I T I S H  P R A C T I C E S  ( S A N I T A R Y - L A N D F I L L  COMPOST1 NG COLL 
B R I T I S H  S I T E  REDUCES MATTER BY 50 PERCENT ( G R I N D I N G  
B R I T I S H  SURVEY OF F O R E I G N  REFUSE P R A C T I C E  ( C O L L E C T 1 0  
B R I T I S H  TOWNS CHARGE FOR B U L K Y  REFUSE ( C O S T ( C O L L E C T 1  
B R I T I S H  VIEW OF D I S P O S A L  PROBLEMS ( S A N I T A R Y - L A N D F I L L  

B R I T O N  SURVEYS MODERN REFUSE V E H I C L E  D E S I G N  ( CCLLECT 
BROTHERS A C T I V E  I N  NEW YORK H A U L I N G  F I R M /  
BRUSH AND TRUNK B U R N I N G  P L A N T  I N  C I T Y  OF D E T R O I T  ( BU 
BqUSH BURNING P L A N T S  REDUCE A I R  P O L L U T I O N  I N  D E T R O I T  
BRUSH D I S P O S A L  ( I N C I N E R A T O R  BULKY-WASTE ) /  
B R U S S E L S  WORLD'S F A I R  ( C O L L E C T I O N  I /  
BUCHANAN ( S A N I T  ARY-LAN D F I  LL COMPACT I O N  ( E Q U I P M E N T )  GO 
BUCHANAN' S L A N D F I L L  USES 4-WHEEL TRACTOR ( S A N I T A R Y - L  
BUCHWALD I N T E R V I E W S /  
BUCKET/  
BUCKETS AND GRAPPLES ( M A T E R I A L - H A N D L I N G  D E S I G N  I /  
BUDAPEST ( C O M P O S I T I O N  COMPOSTING C O M P O S T ( C 0 M P C S I T I C N  
BUDGET ( C O S T ( O P E R A T I N G 1  PROJECTIONS Q U A N T I T Y  I/ 
BUDGET I S  A MUST FOR NEW YORK ( C O L L E C T I O N  I /  
BUDGETING - I T S  VALUE AND SHORTCOMINGS ( S A N I T A R Y - L A N  
B U I L D  A S A N I T A R Y  F I L L  I N  SWAMPLANDS ( S A N I T A R Y - L A N D F I  
B U I L D  AN I N C I N E R A T O R  ( S A N I  T A R Y - L A N D F I L L  D E S I G N  PEST 
B U I L D  I N C I N E R A T O R  NEXT TO D I S P O S A L  S I T E  ( I N C I N E R A T I O  
B U I L D  J O I N T  WASTE-DISPOSAL ( I N C I N E R A T O R  FURNACE WATE 
B U I L D  UP REFUSE P I L E  ( Q U A N T I T Y  ) /  
B U I L D I N G  F I R S T  P R I V A T E  I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  HE 
B U I L D I N G - M A T E R I A L  I / 
B U I L D I N G - M A T E R I A L  I N C I N E R A T I O N  I /  F E A S I B I L I T Y  STUDY 0 
B U I L D I N G S  ( PATENT EQUIPMENT MANAGEMENT PROCESS D E S I G  
B U I L D I N G S  ERECTED I N  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  L A  
B U I L D S  AN I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  EM1 S S I O N ( C O N T R 0  
B U I L D S  COMPOST P L A N T /  
B U I L D S  OWN I N C I N E R A T O R  ( HEAT-RECOVERY I /  
B U I L D S  28 TRUCK TOLEDO ROUTE ( C O L L E C T I O N ( V E H 1 C L E )  GO 
B U I L D S  300 TON PER DAY COMPOST P L A N T  ( COMPOSTING ) /  
B U I L T  FOR GROWTH ( I N C I N E R A T I O N  ) /  
B U I L T  FOR SMALL P L A N T S  ( I N C I N E R A T O R  D E S I G N  I/ 

B U I L T  I N T O  A N  OPEN DUMP ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I  
B U I L T  TO F I T  THE S I T E  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  EM 
B U L K  ( BULKY-WASTE ) /  C L  
B U L K  ( C H A R A C T E R I S T I C S  QUANTITY COMPOS I T I O N  CHUTES GO 
B U L K  REFUSE C O L L E C T I O N  H E L P S  KEEP NEW YORK C L E A N  ( BU 
BULK REFUSE SYSTEM PROVED ( VOLUME-REDUCT I O N  COMPACT1 
B U L K  STORAGE AND M E C H A N I Z E D  C O L L E C T I O N  OF COMBINED RE 
BULK STORAGE AND M E C H A N I Z E D  C O L L E C T I O N  OF COMBIKED RE 
BULK TRANSPORT CONS I D E R A T  I O N S /  
BULK TRANSPORTATION ( TRANSFER-STATION B A L I N G  I /  
BULK WASTE I N C I N E R A T I O N  ( P O L L U T I O N ( A 1 R I  SURVEY COST(  
B U L K  WASTES ( QUANTITY I/ 
BULK-TRANSPORTATION ) /  
BULK-WASTE-GRINDING I /  EUROPE'S L A T E S T  P L A N T  ( I N C I N E  
B U L K Y  I T E M S  ( S I Z E - R E D U C T I O N  I /  
BULKY REFUSE / 
BULKY REFUSE/  
B U L K Y  REFUSE ( A N A L Y S I S ( P R O X I M A T E 1  A N A L Y S I S ( U L T 1 M A T E )  
BULKY REFUSE ( C O S T ( C O L L E C T I 0 N )  BULKY-WASTE I / 
BULKY REFUSE ( T E P E E  BULKY-WASTE CHARACT,ERISTICS COMP 
B U L K Y  REFUSE I N  AMSTERDAM/ 
BULKY REFUSE, PART 2 ( E M I S S I O N ( C O N T R 0 L I  I /  
BULKY-WASTE ( C O S T ( C A P 1 T A L I  C O S T ( O P E R A T I N G 1  SALVAGE(M 
BULKY-WASTE I / 
BULKY-WASTE I /  
BULKY-WASTE ) / 
BULKY-WASTE ) /  
BULKY-WASTE I /  
BULKY-WASTE I / 
BULKY-WASTE ) /  
BULKY-WASTE I /  
BULKY-WASTE I / 
BULKY-WASTE I /  
BULKY-WASTE I / 
BULKY-WASTE I /  ABAN 
BULKY-WASTE I /  C L A I M  SEM 
BULKY-  WA STE ) / MANY B R I T  
BULKY-WASTE I /  REDEVELOP 
BULKY-WASTE I /  SAFE AND SA 

B R I S T O L ,  ENGLAND, BU I L  DS COMPOST P L A N T /  

B R I T O N  ON S A N I T A T I O N  I N  THE U.S. ( I N C I N E R A T I O N  COMPO 

B U I L T  FOR ST. PETERSBURG/ 

08-03-006 73 
0 6-0 1-0 1 1 8 2 
10-04-00217 
06-03-011 57 
06-03-01898 
06-03-00645 
06-03-0 1428 
01-02-0 1877 
06-03-01874 
03-01-00417 
05 -09 -00 6 92 
04-03-0 21 24  
08-03-00987 
06-03-0 11 725 
05- 0 5-0 18 17 
03-01-01589 
05-09-005 11 
0 1-0 1-0 1636 
03-08-02115 
01-01-00505 
0 1-0 1-01668 
03 -0 2 -0 16 54 
03-01-01642 
08-07-006 59 
0 8 - 0  7-0 1 6  36 
08-07-QO5 8 0  
03-01-01610 
07-0 2-0 1634 
0 7-0 2-0 16 0 4 
0 1-1 2-0 1746 
08-03-001 32 
06-1  3-008 13 
06-0 3-00366 
01-02-00668 
03-08-01763 
01 -02-0 1464 
0 7-0 1-0 1079 
08-03-0079 3 
0 6 - 0  3-00691 
0 6-04-00 175 
02 -01 -0 160 1 
0 8- 0 3- 0 1 5 43 
10- 11-00 157 
10-15-01501 
01-0 1-0 1504 
07-10-00613 
0 8-0 3-00 84 7 

08-03-01619 
03-01-0 1799 
06 -0 3 -0 0 8 3 7 
0 8- 0 3- 01 300 
0 8-0 2-0 1700 
06-03-00959 
07-0 1-0 1 10 4 
08-03-0@ 120 
08-07-000 31 
0 3- 12-006 77 
03 -0 1 -0 07 3 3 
03-02-0 129 6 
03-04-00160 
03-04-01401 
0 3- 03-009 17 
03-03-0 21 25 
08-07-0 1704 
0 1-0 7- 0 10 19 
03-0 3-0 13 10 
00-03-00906 
05-04-00114 
01-07-01312 
05-01-00455 
06-07-00423 
03-08-02115 
01-07-01248 
0 5-0 3-0040 0 
0 8-0 7-00476 
08-03-01812 
01-07-01035 
01-07-02139 
0 1- 11-01630 
03-01-00733 
04-0 1-0 1439 
04-0 1-0 19 18 
07-0 1-0 1409 
00-07-005 80 
08-07-00628 
0 8- 0 7-00904 
08-07-01995 
01 -07-020 13 
0 8- 0 7-000 3 1 
0 3-06-0 21 15 
03-01-00914 
03-04-0 1746 

op:02-g1157 



S A L  I N  GREATER LONDON ( C O M P O S I T I O N  C O S T ( C O L L E C T 1 O N I  
C O N I C A L  BURNERS TO A I D  D I S P O S A L  ( TEPEE I N C I N E R A T I O N  
I L L I O N  DOLLARS TO PUT UP SCREENS AROUND AUTO YARDS ( 
U T I O N  PROBLEM ( I N C I N E R A T O R ( B A T C H )  E M I S S I O N ( C O N T R 0 L )  

B I D S  FOR CONTRACT-REMOVAL O F  JUNK CARS ( C O L L E C T I O N  
B I R M I N G H A M  - A PROGRESS REPORT ( P R O T E C T I V E - C L O T H I N G  
I T A R Y - L A N D F I L L  I N C I h E R A T I O N  HEAT-RECOVERY C O L L E C T I O N  
T I O N  P O L L U T I O N ( W A T E F  I VECTOR(CONTR0L)  C O S T ( D I  SPOSAL)  
OMPACTION-EQUIPMENT COST (COLLECT I O N )  C O S T ( 0 P E R A T I O N  1 

P O L L U T I O N ( A I R 1  C O S T ( C A P 1 T A L I  C O S T I O P E R A T I N G )  D E S I G N  
O F  L A R G E  I N C I N E R A T O R  P L A N T  ( STORAGE OVERHEAD-CRANES 

/ C O L L E C T I O N  AND P R E P A R A T I O N  OF B U L K Y  REFUSE ( T E P E E  
SEVEN L O A D S  A T  A T I M E  ( 

NEW YCRK T C  ACCEPT UNWANTED J A L O P I E S  ( c A R ( J U N K 1  
L A N D F I L L  I N C I N E R A T I O N  R E C L A M A T I O N ( L A N D )  I N C I N E R A T I O N  
T I  T I E S  C A L C R I F  IC-VALUE COMPOS I T  I O N  S A N I T A R Y - L A N D F  I L L  

NO REFUSE REFUSED ( 
S P E C T I V E  C F  S O L I D  WASTES MANAGEMENT ( VOLUMES( WASTE I 

REFUSE P L A N T  I N  C I T Y  PARK ( COMPOSTING 
L I  E L E C T R O S T A T I C - P R E C I P I T A T O R S  SCRUBBER(WATER1 POWER 
TOR EXTENDS L I F E  OF S A N I T A R Y  L A N D F I L L  ( I N C I N E R A T I O N  
S I O N  I N C I N E R A T I O N  LABOPPTORY (CONTROL)  S I Z E - R E D U C T I O N  
FERROUS) I /  AUTOMOBILE D I S P O S A L  A N A T I O N A L  PROBLEM ( 
MOKELESS BURNING O f  AUTOMOBILE B O D I E S  ( I N C I N E R A T I O N  

BRUSH AND TPUNK BUPWING P L A N T  I N  C I T Y  OF D E T R O I T  ( 
- L A N D F I L L  I N C I N E R A T I O N  S A C K ( P A P E R )  COMMERCIAL-REFUSE 

WE L E A D  T H E  WORLD ( S A L V A G E  
A P A R T I A L  ANSWER TO T h E  SCRAP-YARD BURNING PROBLEM ( 

TAILOR-MADE FOR D E A L I N G  W I T H  TRADE WASTES ( 
B R I T A I N ' S  F I R S T  F R A G M E N T A T I O N  P L A N T  ( G R I N D I N G  

REFUS E D I S P O S A L  PLAN ( REGIONAL-APPROACH C O L L E C T I O N  
N I /  WILL WE BURY OURSELVES I N  GARBAGE ( PROJECTIONS 
L L E C T I O N  PROBLEMS I N  A RESORT C I T Y  ( C O S T ( O P E R A T 1 N G I  

NEED MEASURES TO A I D  ABANDONED CAR SALVAGE ( 
CARS DRDWNED BY S W E D I S H  S K I P P E R  ( 

K A G I N G  COMPOST I N G  F E R T I L I Z E R (  COMPOST) SALVAGE(  M E T A L )  
S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  H A U L I N G  I N D U S T R I A L - W A S T E  

M E C H A N I C A L  REFUSE D I S P O S A L  ( I N C I N E R A T I O N  S A L V A G E  
SACK ( P A P E R  RA I L - H A U L  S A N I T A R Y - L  ANOF ILL  I N C I N E R A T O R S  

REFUSE C O L L E C T I O N  ( 
N I /  F E A S I B I L I T Y  STUDY O F  A NEW S O L I D  WASTE SYSTEM ( 
AY, ANOTHER 800 M I L L I O N  POUNDS ( Q U A N T I T Y  P R O J E C T I O N  
ERE T O  GO FROM HERE ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  
D J E C T  - AN I N T E R I M  REPORT ( C O M P O S I T I O N  I N C I N E R A T I O N  
R A T I O N  J U N K L I F T  - A COMMUNITY P U B L I C  WORKS PROGRAM ( 
O F  R E F U S E  EVERY YEAG ( Q U A N T I T Y  C O L L E C T I O N  FREQUENCY 

COOPERATION I S  K E Y  TO S O L I D  WASTES MANAGEMENT ( 
ES R E F U S E  C I S P O S A L  PPI lBLEMS ( I N C I N E R A T  I O N  R A I L - H A U L  
U C T I O N  L I N E  B A S I S  ( SALVAGE(METAI - )  E M I S S I O N I C O N T R O L )  

ONE 
CONCRETE 

S A N I T A R Y - L A N D F I L L  Q U A N T I T Y  C O L L E C T I O N - E Q U I  PMENT 1 / 
T A L S )  I /  HEAT-R ECOVERY MAKES GARBAGE L E S S  A 
OMIC ( P E N A L T Y )  I N C I N E R A T O R  PROCESS-DEVELOPMENT ) /  T H E  

W I L L  B A L E  R U B B I S H  FOR OCEAN 
C O S T ( O P E R A T I N G 1  I /  WE 

P H I L A D E L P H I A  YOUTH'S P E R S I S T E N C E  F I N D S  
OECOMPOS I T I O N  )/  

DAY TON 
C L A I M  SEMI-MOBILE I N C I N E R A T O R  W I L L  

GARBAGE CAN 
I N C I N E R A T I O N  I /  U.S. C I T I E S  
1 /  COVERED P L A N T  TO 

TEPEES 
ERS I N C I N E R A T O R  ) /  HOW TO 
E R Y  ) /  DUTCH I N C I N E R A T O R  T O  
1 ) /  I N C I N E R A T O R  SOLVES 

C O L L E C T I O N  AND D I S P O S A L  OF O V E R S I Z E D  

L A N D F I L L  GAS 
LUDGE(SEWAGE1 I /  HOW GREASE I S  

TRASH MADE I S L A N D  
HPULERS INCORPORATE TO CONSTRUCT TEPEE 

LOH-COST REFUSE 
l /  TEPEE REFUSE 

BURNER NOW FEATUGES A L U M I N I Z E D  S T E E L  S K I N  ( T E P E E  
NEP I N C I N E R A T I O N  I /  
GE(SEWPGE1 I /  WET SLUDGE 
I /  REFUSE 

COMBUSTION OF SLUDGE W I T H  O I L  G A S I F I C A T I O N  
GN BULKY-WASTE I /  WOOD R E S I D U E  I N C I N E R A T I O N  I N  T E P E E  

A U X I  L I ASY GAS 
S T E  ) /  STOCKHOLM USES C O N I C A L  
L )  COST(OPERAT1NG) ) /  A I R  P O L L U T I O N  ASPECTS O f  T E P E E  
T I O N  I / FURNACE D E S I G N S  FOP REFUSE 

I N V E S T I G A T I C N  OF COMBUSTION A I R  FOR REFUSE 
EUROPEAN PRACT I C E  I N  REFUSE 

STORM DRAINAGE AND GAS 
TEXANS CHOOSE S A N I T A R Y  L A N D F I L L  OVER 

P R I V A T E  I N C I N E R A T O R  CO. BEATS OPEN 

TODAY'S P R I D E  AND JOY, TOMORROW'S REFUSE PROBLEM ( 

0.72 C U  FEET OF F L Y  ASH PER TON OF REFUSE 

L U E  FURNACE(TYPES1 HEAT-RECOVERY ) /  
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B UL KY-WA STE 
BULKY-WASTE 
BULKY-WASTE 
BULKY-WASTE 
BULKY-W AST E 
BULKY-  WA STE 
BUL KY-W A S T E 
BULKY - W A ST E 
BULKY-  WA STE 
BU LKY-W AST E 
BULKY-WASTE 
BULKY-WASTE 
BULKY -W AST E 
BULKY-WASTE 
BULKY-W AST E 
B U L K  Y-W A STE 
BULKY- W A S T  E 
BULKY-WASTE 
BULKY-  WA STE 
BULKY-WASTE 
BULKY-WASTE 
BULKY-WASTE 
BULKY-WASTE 
BULKY-WASTE 
BULK Y-W A STE 
BULKY -W AST E 
BULKY-  WA STE 
BULKY-WASTE 
BULKY-WAST E 
BULKY- WA STE 
BU LKY - W A ST E 
BULKY-WASTE 
BULKY-  WA STE 
BU LKY-W AST E 
BULKY-  WA STE 
BULKY- W A ST E 
BULKY-WASTE 
BULKY-WASTE 
BULKY-WAST E 
B ULKY-WASTE 
BULKY-WASTE 
BULKY-WASTE 
BULKY-WASTE 
BULKY- W A ST E 
BULKY-W ASTE 
BULKY-WASTE 
BULKY-W AST E 
BULKY-WASTE 
B U L K  Y-WA STE 

I /  R E F U S E  D I S P O  
) /  STOCKHOLM USES 
) /  GRANT OF THREE M 
I /  I N C I N E R A T O R  SOLVES A I R  P C L L  
) /  NEW YORK C I T Y  - P L A N T  TO ACCEPT 
I /  D U S T L E S S  REFUSE C O L L E C T I O N  I N  T H E  C I T Y  
I /  ENVIRONMENTAL HAZAQDS - URBAN S O L I D  WA 
) /  NEW YORK S T A T E  H E A L T H  DEPARTMENT P U T S  
) /  R U B B E R - T I R E 0  TRACTOR SUCCESSFULLY HAND 
I /  WOOD R E S I D U E  I N C I N E R A T I O N  I N  TEPEE BUR 
ASH-REMOVAL E M I S S I O N ( C O N T R 0 L  1 MAINTENANCE 
AUTOMOB I LE S / 
C H A R A C T E R I S T I C S  COMPOSTING I N C I N E R A T I O N  S 
C O L L E C T I O N  ) /  
C O L L E C T I O N  I /  
C O L L E C T I O N  I /  REFUSE PLAYS KEY R O L E  FOR S 
C O L L E C T I O N  I N C I N E R A T O R  E M I S S I O N ( C O N T R O L 1  
C O L L E C T I O N  Q U A N T I T Y  ) /  
COMPOSTING I /  T H E  BACKGROUND ANC PER 
C O S T ( C A P I T A L 1  1 / 
C O S T ( C A P 1 T A L )  ) /  C O M B U S T I B L E  R U B B I S H  CONT 
C O S T ( C A P 1 T A L )  D E S I G N  ) /  LOW COST P I T  I N C I  
C O S T ( C A P 1 T A L I  ECONOMICS C O S T ( O P E R A T 1 N G )  C 
COST(  D I  SPOSAL)  SALVAGE(  FERROUS 1 S A L V A G E ( N  
E M I S S  I O N ( C O N T R 0  L )  HEAT-BALANCE / S 
E M I S S  I O N ( C O N T R O L 1  I N C I N E R A T O R  ) /  
G R I N D I N G  ) /  MECHANICAL METHODS O F  REFUSE 
I N C I N E R A T I O N  I / 
I N C I N E R A T I O N  I /  
I N C I N E R A T I O N  EM1 S S I  O N ( C O N T R 0 L )  I /  
I N C I N E R A T I O N  SALVAGE I /  
I N C I N E R A T I O N  S A N I T A R Y - L A N O F I L L  ) /  RECOMME 
I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  COMPOSTING 
I N C I N E R A T O R  I /  REFUSE CO 
LAW I /  
OCEAN-DISPOSAL I /  
R A I L - H A U L  ) /  C A N  E N G I N E E R I N G  COPE W I T H  T H  
REG1 ONAL-APPROACH S I T E - S E L E C T  I O N  OCOR EM1 
R E S I D U E  ) /  
SALVAGE A D M I N I S T R A T I O N  REGION AL-AP PROACI- 
SALVAGE COST(  LABOR I / 
SALVAGE RESEARCH-NEEDS C O L L E C T I O N  SHREDDE 
S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  ) /  S O L I 0  W 
S A N I T A R Y - L A N D F I L L  OCEAN-PUMPING I /  S O L I D  
S A N I T A R Y - L A N D F I  L L  P O L L U T I O N  ( W  ATER)  ) / QUA 
S A N I T A S Y - L A N D F I  L L  SALVAGE ( M E T A L )  I /  OPE 
SANITARY-LANDF I L L  TRANSFER-STATION I N D U S T  
VECTOR PEST S A L V A G E  LAW I /  
VOLUME-REDUCT I O h  COST( UN I T  I COMPACTION SA 

BULKY-WASTES HEAT-RECOVERY C O S T ( C A P I T A L ) /  LOU1 S V I L L E  
BULLDOZER I N  P TRENCH ( S A N I T A R Y - L A N D F I L L  I /  
BUNKERS FOR COMPOSTING/  

BURDEN ( POWER I N C I N E R A T I O N  STEAM(PR0CESS 1 S A L V A G E ( M E  
BUREAU O F  M I N E S  LOOKS A T  REFUSE D I S P O S A L  AND RECOVERY 
B U R I A L  ( COMPACTING B A L I N G  ) /  
B U R I E D  OUR C O M P L A I N T S  W I T H  REFUSE ( S A N I T A R Y - L A N D F I L L  
B U R I E D  TREASURE-- IN A DUMP/ 
B U R I E D  25 YEARS AND S T I L L  L E G I B L E  ( S A N I T A R Y - L A N D F I L L  
B U R I E S  NON-BURNABLES ( S A N I  T A R Y - L A N D F I L L  I /  
BURN AUTOS, T I M B E R ,  BULK ( BULKY-WASTE ) /  
BURN AWAY THE ODORS ( E M I S S I C N ( C O N T R 0 L )  I /  
BURN CLEAN W I T H  ENGINEERED I N C I N E R A T I O N  ( D E S I G N  I /  
BURN GARBAGE T O  GENERATE E L E C T R I C I T Y  ( HEAT-RECOVERY 
BURN SLUDGE ( I N C I N E R A T I O N ( F L U 1 D  B E D )  SLUDGElSEWAGE)  
BURN STOCKHOLM'S R U B B I S H  ( I N C I N E R A T O R  BULKY-WASTE ) / 
BURN WOOD WASTE WITHOUT SMOKE ( T E P E E  PROCESS-PARAMET 

BURNABLE WASTE PROBLEM ( C O S T I O P E R A T I N G )  C f l S T ( C A P 1 T A L  
BURNABLE WASTES ( Q U A N T I T I E S  G R I N D I N G  I /  
BURNED ( E M I S S I O N ( C O N T R 0 L )  I /  
BURNED FOR OCOR CONTROL ( S A N I T A R Y - L A N D F I L L  I /  
BURNED I N  CANTON, O H I O  ( I N C I N E R A T O R  GREASECSEWAGEI S 
BURNED I N  J A P A N  ( VECTOR F L Y  ) /  
BURNER ( I N C I N E R A T O R  I /  
BURNER E L I M I N A T E S  DUMP ( I N C I N E R A T I O N  TEPEE-BURNER I /  
BURNER H A S  F X T E N T I O N  DOME ( I N C I N E R A T O R  TEPEE-BURNER 
BURNER I N C I N E R A T I O N  I /  
BURNER NOW FEATURES A L U M I N I Z E D  STEEL S K I N  ( TEPEE BUR 
BURNER NOW MADE FOR SMALL C I T I E S  ( W E T - O X I D A T I O N  SLUD 
BURNER SUPPLEMENTS TOWN L A N D F I L L  ( I N C I N E R A T O R  T E P E E  

BURBANK, C A L I F O R N I A ,  F I L L S  CANYON TO G A I N  NEEDED L A N D  

BURN 1,000 TONS D A I L Y  ( POWER I N C I N E R A T I O N  HEAT-RECOV 

BURNERS 
BURNERS 
BURNERS 
BURNERS 
BURNERS 
B U P N I N G  
BURNING 
BURNING 
BURNING 
BURN1 NG 
BURNING 
BURNING 

( HEAT-RECOVERY I /  
( P O L L U T I O N  ( A I  R 1 COST ( C A P I T A L  1 COST ( OP ERAT I NG 
FOR COMMERCIAL AND I N D U S T R I A L  I N C I N E R A T C R S /  
TO A I D  D I S P O S A L  ( T E P E E  I N C I N E R A T I O N  BULKY-WA 
USE0 FOR D I S P O S A L  OF M U N I C I P A L  REFUSE ( E M I S S  

D E S I G N  I N C I N E R A T O R  H E A T  RECOVER ASH( U T I L I Z A  
( I N C I N E R A T I O N  C O M P O S I T I O N  ) /  
( I N C I N E R A T I O N  D E S I G N  ) /  
AT REFUSE D I S P O S A L  S I T E /  
DUMP/ 
I N D U S T R I A L  WASTES ( I N C I N E P A T I O N  C A L O R I F I C - V A  
LAW ( T E P E E  I /  

0 1-0 5-0 200 6 
0 8-0 7-0 1 7 51 
01-07-01960 
08-06-00043 
01-07-00684 
03-0 1-0 2086 
01 -06-0 1045 
0 1- 0 4- 0 17 8 1 
0 7-0 2-0 1450 
08-07-0 1696 
08-03-00822 
0 1-07 -00 570 
0 1-07-0 12  4 8 
03-13-01148 
03 -1 3-0 L 8 20 
06-03-005 18 
08-03-0 20 8 5 
02-06-00124 
0 1-0 1-0 1342 
06-03-00940 
0 8-03-009 8 2 

08-03-01 505 
01-07-007 42 
08-07-00967 
0 8- 0 7-0 0 8 59 
01-0 1-0 2098 
01 -0 1-0 1277 
08-07-01196 
08-03-01259 
04-03-02124 
01-05-02089 
0 1  -0 1-00 6 57 
03- 0 1-00 682 
0 1-07-0 190 3 
09 -04 -0 18 40 
01-01- 006 90 
01 -0 1-007 26 
08-03 -0 2 12 3 
0 1-01-00972 
0 1-0 1-0 2 1 30 
10-1 5-0 150 1 
C 1-0 1-0 1046 
01 -0 1-0 06 24  
0 1-05-0 210 1 
01-07-00976 
02-0 1-0 1741 
0 1-04-0 10 12 
0 1-0 1-009 79  
0 8-0 3-0 13 61 
07-0 1-00600 
06-04-011 56 
07-01-01460 
OB-0 3-0 1869 
04-01-00111 
09- 0 4- 0 00 59 
07-01-01416 
01-12-0 1545 

07-01-01186 
08-07-00031 
08-06-00567 
08-G3-000 22 
08-C3-0 2 136 
10-06-003 55 
0 8 - 0 1  -00904 
0 8- C 6- 007 46 
08-03-01826 
0 8-03-00 53 5 
01-07-00564 
08-06-01 20 2 
07- 08- 001 90 
08-0 3-00 3 3 3 
07-05-019 1 4  
08-03-00 137 

0 8-07-00092 
08-03-01656 
08-03-01656 
10-0 1-0 1056 
0 8 - 0 3 - 0  10 21 
0 8- 0 4- 0 0 7 54 
08-07-01696 

08-07-01751 
08-06-0 1322 
08-13-000 50 
08-11-00823 
08-13-00818 
07-08-00284 
07-@ 1-00953 
0 8 -04-0 06 2 7 
08-07-01597 

08-0 7-0 18 62 

07-08-00oa9 

o 8-03-00 5 78  

08-0 4-00444 

1". 
c-: 

I-- 
i ' 
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T E  E M I S S I C N ( C O N T R 0 L  1 HEAT-BALANCE I /  SMOKELESS B U R N I N G  OF AUTOMOBILE B O D I E S  ( I N C I N E R A T I O N  BULKY-WAS 
R O S I O N  1 /  P R A C T I C E  CIF REFUSE I N C I N E R A T I O N  I N  J A P A N  - BURNING O F  REFUSE W I T H  H I G H  MOISTURE CONTENT AND LOW 

Y H E A T ( S P A C E I  1/ REFUSE B U R N I N G  P L A N T  A T  V I E N N A  ( 01 L - C O N T A I N I N G  HEAT-RECOVER 
O N ( C O N T R 0 L )  I N C I N E R A T O R  / BRUSH AND TRUNK BURNING PLANT I N  C I T Y  OF D E T R O I T  ( BULKY-WASTE E M I S S I  

C O S T ( O P E R A T I N G 1  E M I S S I O N ( C C N T R 0 L I  I /  SMOKELESS BRUSH BURNING P L A N T S  REDUCE A I R  P O L L U T I O N  I N  D E T R O I T  ( l N C I  

0 RS/ BURNING R A D I O A C T I V E  WASTES I N  I N S T I T U T I O N A L  I N C I N E R A T  

CONTROLLED B U R N I N G  ON REFUSE DUMPS ( OPEN-DUMP 1 /  

HY OROGEN CHLOR I O E  CORROSION I N REF USE BURN1 NG P L A N T S /  

A P A R T I A L  ANSWER T O  THE SCRAP-YARD BURNING PROBLEM ( BULKY-WASTE I N C I N E R A T I O N  1 /  

BURNING R A T E S  I N  I N C I N E R A T O R S  ( COMBUSTION I /  
DEVELOPMENT OF COMBUSTION CONE FOR BURNING REFUSE I N T O  ASH ( I N C I N E R A T O R  ) /  

A STUDY O F  F I E L D  B U R N I N G  UNDER V A R Y I N G  ENVIRONMENTAL C O N D I T I O N S /  
I N E R A T I O N  I /  I N S T A L L A T I O N  FOR BURNING WASTE FROM PRODUCTION OF F O I L  M A T E R I A L S  ( I N C  
OPEAN E X P E R I E N C E  W I T H  H I G H  PRESSURE B O I L E R  O P E R A T I O N  B U R N I N G  WASTES AND FUEL ( I N C I N E R A T I O N  WATER-WALL HEA 

B U R N L E Y ' S  S O L U T I O N  TO THE R U B B I S H  DUMP/ 

BURNS REFUSE WITHOUT FLAME ( P Y R O L Y S I S  1 /  
I N C I N E R A T O R  BURNS L I Q U I D  WASTE SAFELY ( I N C I N E R A T I O N  I /  

C LAMA T I 0 N ( LAND 1 C OS T ( 0 PER A T  I N  G 1 1 / BURY GARBAGE ACCORDING TO P L A N  ( S A N I T A R Y - L A N D F I L L  RE 
N S A N I T A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  1 /  W I L L  WE BURY OURSELVES I N  GARBAGE ( PROJECTIONS BULKY-WASTE I 

T I N - C A N  SALVAGE I S  GOOD B U S I N E S S  ( A S H  ) /  
P R I V A T E  CCMPANY DOES B I G  STOCKHOLM B U S I N E S S  ( C O L L E C T I O N ( V E H I C L E 1  1 /  

1 I /  P A C K I N G  MACHINE EXPANDS P H I L A D E L P H I A  H A U L E R ' S  B U S I N E S S  ( STATIONARY-COMPACTION C O L L E C T I O N (  EQUIPMENT 
C C N T A I N E R S  BETTER CARO, M I C H I G A N ,  B U S I N E S S  CENTER ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  

THE GARBPGE HOG F E E D I N G  B U S I N E S S  I N  C A L I F O R N I A  ( A N I M A L ( F E E D )  1 /  
C O N T A I N E R S  SOLVE B U T T  PROBLEM FOR R E P U B L I C /  

C K S  ( C O L L E C T I C N ( V E H 1 C L E )  ) /  KALAMAZOO HAULERS BUY NEW COMPACTORS AFTER C I T Y  ORDINANCE BAYS OPEN TRU 
L L E C T I O N )  I /  T I F F I N ,  O H I O ,  BUYS BETTER REFUSE S A N I T A T I O N  ( C O L L E C T I O N  CHARGES(C0 

CHICAGO S A N I T A R Y  D I S T R I C T  B U Y S  R A I L R O A D  CARS/  

C 
T-BALANCE I /  I N C I N E R A T O R  FURNACE TEMPERATURE--HOW TO C A L C U L A T E  P N D  CONTROL I T  ( E M I S S I O N ( C O N T R 0 L )  C C M B U S T I  

THE GARBAGE HOG F E E D I N G  B U S I N E S S  I N  C A L I F O R N I A  ( A N I M A L ( F E E D 1  1 /  
COMPOSTING REFUSE AT SACRAMENTO, C A L I F O R N I A  ( C O M P O S T ( A N A L Y S I S 1  C O S T ( O P E R A T I N G 1  I /  

E S T I M A T E D  12 M I L L I O N  TONS A YEAR BY 1980 I N  SOUTHERN C A L I F O R N I A  ( PROJECTIONS S A N I T A R Y - L A N D F I L L  SALVAGE(ME 

C U L T U R A L )  I /  T H E  STATUS OF S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A  ( Q U A N T I T Y  P O L L U T I O N  Q U A N T I T Y ( I N D U S T R I A L 1  
F I L L  ) /  THE STATUS OF S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A  ( Q U A N T I T Y  REGIONAL-APPROACH SANITARY-LAND 
E COUNTY S A N I T A T I O N  D I S T R I C T S  OF LOS-ANGELES COUNTY, C A L I F O R N I A  ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP Q U A N T I T Y  Ci iA  
G R A T I O N  OF F L Y  L A R V P E  FROM GAPBAGE CANS I N  PASADENA, C A L I F O R N I A  ( VECTOR(CONTROL1 CAN(GARBAGE1 I /  AN E V A L U  

I N D U S T R I A L  S O L I D  k A S T E  PRODUCTION AND D I S P O S A L  I N  C A L I F O R N I A  ( Q U A N T I T I E S  I /  

WANAGING MAN'S ENVIRONMENT I N  C A L I F O R N I A  AND T H E  BAY AREA/  
H C O L L E C T I O N ( C C N T A I N E R 1  I /  C A L I F O R N I A  C I T Y  MAKES WAR O N  I L L E G A L  RECEPTACLES ( L A  
( C A P I T A L )  O P E R A T I O N  I /  S A N I T A R Y  L A N D F I L L S  S E R V I N G  C A L I F O R N I A  COMMUNITIES I N  1957 ( C O S T ( O P E R A T I N G 1  COST 

NEW PACKER MARKETED B Y  C A L I F O R N I A  COMPANY ( C O L L E C T I O N ( V E H I C L E 1  I /  
SUCCESSFUL M E E T I N G  OF C A L I F O R N I A  C O U N C I L  HELD ( A S S O C I A T I O N  ) /  

O L L E C T I O N  I /  C A L I F O R N I A  GRCUP F I G H T S  HIGHWAY ACT'S TAX LAW ( LAW C 
THE C A L I F O R N I A  I N T E G R A T E D  S O L I D  WASTE MANAGEMENT PROJECT/  

T I O N  C O S T ( C O L L E C T I O N 1  I /  AUTOMATED REFUSE H A N D L I N G  - C A L I F O R N I A  STUDY LOOKS I N T O  THE FUTURE ( Q U A N T I T Y  COL 
H E A L T H  VECTOR CCNTAINER I /  C A L I F O R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS I F L Y  
I O N  REGIONAL-APPROACH 1 /  C A L I F O R N I A  WASTE MANAGEMENT STUDY ( Q U A N T I T Y  CCMPOSIT 

T OF A COMPREHENSIVE S O L I D  WASTE MANAGEMENT P L A N  FOR C A L I F O R N I A - - A  P R E L I M I N A R Y  REPORT/ T H E  DEV ELOPMEN 
Y - L A N D F I L L  Q U A N T I T Y  C P L L E C T I O N - E Q U I  PMENT / BURBANK, C A L I F O R N I A ,  F I L L S  CANYON TO G A I N  NEEDED L A N D  ( RECLAM 

CO-OP VENTURE SUCCESS FOR F I V E  C A L I F O R N I A N S  ( C O L L E C T I O N  1 /  
GOT TRASH TO S E L L ?  C A L L  THE C I T Y  OF CHICAGO ( COMPACTION C O M P O S I T I O N  I /  

S U L F U R  BALANCE O F  I N C I N E R A T O R S  ( C A L O R I F I C  U L T I M A T E - A N A L Y S I S  ( R E F U S E )  ) /  
H E A T  RECOVERY FROM I N C I N E R A T I O N  PLANTS [ C A L O R I F I C  VALUE I /  

I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  C A L O R I F I C - V A L U E  ) / 
B U R N I N G  O F  REFUSE W I T H  H I G H  MOISTURE CONTENT AND LOW C A L O R I F I C - V A L U E  ( C O M P O S I T I C N  CORROSION 1/ P R A C T I C E  0 

S I M P L I F I E D  METHOD OF I N C I N E R A T O R  D E S I G N  ( COMBUSTION C A L O R I F I C - V A L U E  1 /  A 
RATORS ARE CHEAPER ( C O S T ( C A P I T A L 1  R E S I D U E ( D I S P O S A L 1  C A L O R I F I C - V A L U E  ) /  I N C I N E  
TOR PROGRESS B E H I N D  THE I R C N  C U R T A I N  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  ) /  I N C I N E R A  
ON P L A N T  - P L U S  ( . H E A T  RECOVERY H E A T I N G ( S P A C E 1  POWER C A L O R I F I C - V A L U E  11 I N C  I N E R A T I  
T ( O P E R A T I N G 1  C C I S T ( C A P I T A L 1  R E S I D U E  E M I S S I O N ( C O N T R 0 L )  C A L O R I F I C - V A L U E  ) /  AN A P P R A I S A L  OF REFUSE I N C I h E R A T I O  
H I C S  EM1 S S I O N ( C G N T R 0 L )  P O L L U T I O N ( A I R 1  SLUDGE(SEWAGEI  C A L O R I F I C - V A L U E  ) /  EUROPEAN P R A C T I C E  I N  REFUSE AND SE 
ANY ( HEAT-RECOVERY POWER I N C I N E R A T I O N  HEAT(PROCESS1 C A L O R I F I C - V A L U E  ) /  P L A N N I N G  AND CONSTRUCTION O F  REFUS 
ALVAGE C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L  1 B R I Q U E T T E (  FUEL 1 C A L O R I F I C - V A L U E  ) / REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  
S ( C O M P O S I T I O N  E M I S S I C N ( A N A L Y S I S 1  FLUE-GAS-ANALYSIS C A L O R I F I C - V A L U E  1 /  REFUSE C O M P O S I T I O N  AND FLUE-GAS AN 
L I D  WASTE OR I N C I N E R A T E D  R E S I D U E  ( A N A L Y S I S ( R E S 1 D U E )  C A L O R I F I C - V A L U E  11 S P E C I A L  TECHNIQUES FOR A N A L Y Z I N G  S 

NAVY TO I N C I N E R A T E  R U B B I S H  FOR POWER ( HEAT-RECOVERY C A L O R I F I C - V A L U E  C O M P O S I T I O N  C O S T ( C A P 1 T A L )  WATER-WALL 

N C I N E R A T I O N  - A V A I L A B L E  Q U A N T I T I E S  AND U T I L I Z A T I O N  ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  H E A T  RECOVERY WATER-WALL 
FUSE D I S P O S A L  I N  THE C I T Y  OF B I R M I N G H A M  ( Q U A N T I T I E S  C A L O R I F I C - V A L U E  COMPOS I T I O N  S A N I T A R Y - L A N D F I L L  BULKY-W 
0 I /  REFUSE D I S P O S A L  TRENDS AND COMPOSTING METHODS ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  SLUDGE(SEWAGE1 SALVAGE CU 

I N C I N E R A T I O N  - - TGENDS AND DEVELOPMENTS ( Q U A N T I T Y  C A L O R I F I C - V A L U E  C O S T ( C A P I T A L 1  HEAT-RECOVERY C O S T l O P E R  

I O N ( C 0 N T R O L )  I /  G U I D E  T O  I N C I N E R A T O R  I N S T A L L A T I O N S  ( C A L O R I F I C - V A L U E  D E S I G N  S E L E C T I O N  Q U A N T I T Y  SCRUBBER(WA 
E W I T H  MODERN M U N I C I P A L  I N C I N F R A T O R S  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  DES IGN STOKERS E M I S S I O N ( C O N T R 0 L I  1 / S 

I N C I N E R A T  I C N  OF S O L I D  WASTES ( MOISTURE CONTENT C A L O R I F I C - V A L U E  COMBUSTION PRODUCTS 1 / 

DERBY'S PLANT TO REDUCE R U B B I S H  T I P S  ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  C O M P O S I T I O N  E M I S S I O N I C D N T R O L )  ) /  

WASTE HEAT U T I L I Z A T I O N  ( HEAT RECOVERY C A L O R I F I C - V A L U E  D E S I G N  POWER USAGE I /  

POWER FROM REFUSE ( HEAT-RECOVERY I N C I N E R A T I O N  C A L O R I F I C - V A L U E  ECONOMICS ) /  
A S I M P L I F I E D  METHGD OF I N C I N E R A T O R  D E S I G N  ( D E S I G N  C A L O R I F I C - V A L U E  E M I S S I O N ( C O N T R O L 1  11 

ERATOR CONTROL METER I S  NEEDED ( C C M P O S I T I O N ( R E F U S E 1  C A L O R I F I C - V A L U E  E M I S S I O N ( C O N T R O L 1  SMOKE I /  A NEW I N C I  

C U L A T E  AND CONTROL I T  ( E M I S S I O N ( C O N T R O L 1  COMBUSTION C A L O R I F I C - V A L U E  HEAT-BALANCE ) /  I N C I N E R A T O R  FURNACE T 
) /  ANOTHER LOOK A T  EUROPEAN I N C I N E R A T I O N  P R A C T I C E S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY COMPOS I T I O N  E M I S S I O N ( C 0  
SEWAGE SLUDGE D I S P O S A L  BY I N C I N E R A T I O N  ( C O M P O S I T I O N  C A L O R I F I C - V A L U E  HEAT-RECOVERY COMPOSTING P L A S T I C  ) /  E 
UDY O F  PEQFORMANCE OF THREE M U N I C I P A L  I N C I N E R A T O R S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY E M I S S I O N  F U E L (  A U X I L I A R Y  
CHEMICAL ANALYSES O F  R E F U S E  COMPONENTS ( C O M P O S I T I O N  C A L O R I F I C - V A L U E  I N C I N E R A T I O N  A N A L Y S I S ( P R O X I M A T E 1  ANAL 
U E ( D E T E R M I h A T I C N 1  ) /  NEW METHCD FOR D E T E R M I N A T I O N  O F  C A L O R I F I C - V A L U E  OF HETEROGENEOUS M A T E R I A L  W I T H  H I G H  C 

OF B I R M I N G H A M  ( QUAhT I T Y  CHARACT ER I S T  I C  S COMPO S I  T I O N  CALOR1 F I C- VA LUE VOLUME-RE DUCT I ON SALVAGE I N C I N E R A T O R  
3 U S  M A T E R I A L  k I T H  H I G H  CONTENT OF I N E R T  COMPONENTS ( C A L O R I F I C - V A L U E ( D E T E R M I N A T I O N 1  1 /  NEW METHOD FOR DETE 
EST ( E M I S S I O N ( C O N T R 0 L )  C O M P O S I T I O N  1 / CALUMET I N C I N E R A T O R  - C H I C A G O ' S  SECOND, N A T I O N ' S  L A R G  

BURNING I N D U S T R I A L  WASTES ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  F U R N A C E ( T Y P E S 1  HEAT-RECOVERY ) /  

WHAT GOOD I N C I N E R A T I O N  MEANS ( C A L O R I F I C - V A L U E  RES I D U E  E M I S S I O N ( C O N T R 0 L I  I /  

08-07-009 67 
08-03-00479 
09- 0 3- 0 149 1 
08-03-00051 
0 8- 07-00 8 59 
0 8-08-00769 
08-0 7-0 18 36 
0 8- 0 7-0 1 1 9 6 
OB-04-00 3 20 
08-1 1-90471 
08-04-00790 
01-09-01957 
08-0 4-00 7 68 
0 8-0 3-004 3 2 
09 -0 3 -0 19 26 
0 8-04-0090 1 
10-02-00155 
07-0 1-0 11 99 
01- @ 1-00 6 57 
04-0 1-0 1434 
03-01-01730 
03-05-01774 
03-04-01675 
0 9-05-0 12 42 
03-13-01708 
03-02-0 1546 
03-01-01110 
10-08-0 1664 

08-11-00964 
09-05-0 1242 
06-03-00 2 5 1  
02-03-000 76 
0 1- 10-0 20 8 2  
01 -0 1-01 864 
0 1-0 5-0 19 62 
0 1-0 1-00685 
03 -1 1-0 149 2 
01- 1 2-0 1 577 
03-04-0 18 28 
07- 0 1-0 149 6 
03-0 2-0 16 70 
01-12-0 1754 
01-04-0 1729 
01-05-0 1497 
03-01-021 5 5  
0 3- 11-0 17 5 2  
01 -0 5-02 168 
0 7- 0 1- 0 1460 
01-05-0 1498 
03-01-01782 
01-12-01819 
08-06-00941 
08- 13-0 20 2 5 
0 8- 0 3-0 04 79 
08 - 13-0 120 3 
08- 13-0 1451 
08-03-01449 
08-03-00998 
08-03-000 18 
0 8-0 3-00 4 30 
08-03-01871 
0 8-0 3-0 12 24 
00-03-00673 
0 2-c 2-00 809 
08- 10-0(1467 
02-02-00021 
08-03-0 102 5 
08-03-01867 
08-03-000 14 
0 8-03-0 2@ 8 5 
06-04-0 1234 
08-0 3-01356 
08-0 3-000 23 
0 8 - 1 3 -000 3 5 
08-03-00176 
08 13-01362 
0 8- 06-004 35 
08-C4-00627 
08-11-00964 
08-03-000 26 
08-03-00431 
0 8-03-0 1513 
0 2-0 2-00427 
02 -04 -0 1 2 2 8 
08-0 3-0 13 54 
08-03-00689 
02-04-01228 
08-03-007 8 2  

o 8- o 3-0 ao 4 1 
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T H E  CHANGE CAME GRADUALLY ( H I S T O R Y  C O L L E C T I O N  I /  
B A L T I M O R E ' S  C O N T I N U A L  I' CLEAN C I T Y  II C A M P A I G N  ( C O L L E C T I O N  ) /  

/ VIGOROUS C A M P A I G N  E A S E S  TOWNSHIP L I T T E R  PROBLEM ( C O L L E C T I O N  1 
S A N I T A R Y  F I L L  WAS A CAMPAIGN PROMISE ( S A N I T A R Y - L A N D F I L L  ) /  
HOW B I G G E S T  CLEANUP CAMPAIGN WAS HANDLED ( C O L L E C T I O N  I /  

S A N I T A R Y  L A N D F I L L  EXTENDS U N I V E R S I T Y  CAMPUS ( R E C L A M A T I O N ( L A N D )  ) /  
I T ' S  THE WCRLC-WIDE LURE OF THE OLD GARBAGE CAN ( CONTAINER ) /  

COMPUTERS CAN A I D  P L A N N I N G  OF C L E A N S I N G  S E R V I C E S /  
/ AN, I N C I N E R A T O R  CAN BE A T T R A C T I V E  ( E M 1  S S I O N ( C O N T R 0 L I  C O S T ( C A P 1 T A L )  

D E S I G N  E M I S S I O N ( C O N T R 0 L )  ) /  WASTE GASES CAN BE CLEANED AT LOW COST ( I N C I N E R A T I O N ( C A T A L Y T I C 1  
1 1  T H E  Q U A N T I T Y  OF GARBAGE T H A T  CAN BE D I G E S T E D  W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E W E R 1  

I /  GAREAGE CAN BURN C L E A N  W I T H  ENGINEERED I N C I N E R A T I O N  ( D E S I G N  

I /  I N C I N E R A T I O N  CAN BE C L E A N  AND E F F I C I E N T  ( H E A T ( S P A C E 1  POWER D E S I G N  

S I M P L E  CONTROL T E S T  WHICH CAN BE MADE BY COMPOST P L A N T  O P E R A T I O N S /  

DIRECT-CHARGE I N C I N E R A T O R S  CAN DO A GOO0 J O B /  
ZER(COMP0ST)  S A L V A G E ( M E T A L )  BULKY-WASTE R A I L - H A U L  / CAN E N G I N E E R I N G  COPE W I T H  T H E  D E B R I S  O F  AFFLUENCE ( C 
D S )  ) /  CONTROLLED T I P P I N G  - HOW CAN I T  C O N T I N U E ?  ( S A N I T A R Y - L A N D F I L L  C O M P O S I T I C N ( T R E N  

I /  I N C I N E R A T O R S  CAN MEET TOUGHER STANDARDS ( D E S I G N  E M I S S I O N ( C O N T R 0 L I  
CCIPOLYMER P L A S T I C  REFUSE - CAN L I N E R S  ( S A C K t P L A S T I C )  C O L L E C T I O N  I /  

CNLY MODERN WASTE C O L L E C T I O N  PROGRAMS CAN USE LABOR E F F I C I E N T L Y  ( C O S T ( L A B O R 1  I /  
HOW CAN WE GET I N C I N E R A T I O N  ( C A P A C I T Y  C O M P O S I T I O N  ) /  

RBAGE CANS I N  PASADENA, C A L I F O R N I A  ( VECTOR(CONTR0L)  C A N I G A R B A G E )  ) /  AN E V A L U A T I O N  OF THE M I G R A T I O N  OF F L Y  
THE FREQUENCY OF REFUSE C O L L E C T I O N  ( VECTOR(CONTROL1 CAN(GARBAGE1 ) /  T H E  PROBLEM OF M I G R A T I O N  OF MATURE F L  

Y I N  ROTT ERDAM ( H E  AT-RECOV ERY POWER COST ( OP ER AT I N G  ) CAN S ALV AG E-VALUE ) COST ( C  AP I T A L )  COMPO S T I  NG COLLECT I O  

Y - L A N D F I L L  COST ( O P E R A T I N G )  I N C I N E R A T I O N  ) /  HAMILTON,  CANADA CONSIDERS RECOMMENDATIONS OF STUDY TO REVAMP S 

-REQUIREMENTS I /  V A N I S H I N G  L A N D F I L L  S I T E S  WORRY MOST C A N A D I A N  HAULERS ( S A N I T A R Y - L A N D F I L L  C D S T ( D I S P O S A L 1  S 
( COMPACTION S A N I T A R Y - L A N D F I L L  COST(CAP1TAL I /  NEW C A N A D I A N  TRASH B A L I N G  P L A N  MAY SAVE, C I T Y  $100,000 YEA 

N ( S P R A Y )  I /  CANNERY WASTE D I S P O S A L  BY GERBER PRODUCTS ( I R R I G A T I O  

F L Y L E S S  REFUSE C O L L E C T I O N  ( RODENT I N S E C T  CAN(GARBAGE)  S A C K ( P A P E R 1  LAW ) /  

ORY OF DEALERS AND CONSUMERS I N  THE U N I T E D  S T A T E  AND CANADA ( S A L V A G E  ) /  THE WASTE TRADE D I R E C T  

C A N A D I A N  C I T Y  P I C K S  CONTRACT C O L L E C T I O N /  

O R A I N E C  CANAL I S A N I T A R Y - L A N D F I L L  I / 

C A L I F G R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS ( F L Y  H E A L T H  VECTOR C O N T A I N E R  I /  
NO P O L L U T I N G  SMOKE AND NO ASH CANS ( I N C I N E R A T I O N  C H U T E S ( R E F U S E 1  I /  

GARBAGE CANS - WHO NEEDS THEM ( S A C K S ( P A P E R 1  C O L L E C T I O N  ) /  
LEVITTOWN GARBAGE CANS SMELL L I K E  A L I L Y  I' ( ODOR(CAN) ) /  

L A S T I C  I /  2 5  B I L L I O N  BOTTLES,  48 B I L L I O N  CANS D I S C A R D E D  BY U.S. EACH YEAR ( B O T T L E S  T I N - C A N S  P 
A L U A T I O N  Of T H E  M I G F A T I O N  OF F L Y  L A R V A E  FROM GARBAGE CANS I N  PASADENA, C A L I F O R N I A  ( V E C T O R ( C 0 N T R D L I  CAN(GA 

CANTON RECOMMENDATIONS ( C O L L E C T I O N  SURVEY ) / 
O L L E C T I O N  COST(OPERAT1NG) GRINDER(GARBAGE)  1 / CANTON REFUSE STUDY MAKES MANY I N T E R E S T I N G  P O I N T S  ( C 
G E I  L /  HOW GREASE I S  BURNED I N  CANTON, O H I O  ( I N C I N E R A T O R  GREASE(SEWAGE) SLUDGE(SEWA 
Y COLLFCTION-EQUIPMENT 1 / BURBAKK, C A L I F O R N I A ,  F I L L S  CANYON T 3  G A I N  NEEDED L A N D  ( R E C L A M A T I O N ( L A N D )  S A N I T A  

DECOMPOS I T I O N  OF REFUSE COMPOST BY I T S  S E L F - H E A T I N G  C A P A B I L I T Y /  EXPERIMENTS TO D E T E R M I N E  T H E  DEGREE OF 
COMPOSTING PLPNT AT T U R G I ,  S W I T Z E R L A N D  ( COMPOSTING C A P A C I T Y  ) I  REF USE 

DRS ( I N C I N E R A T I O N  EM1 S S I O N ( C 0 N T R O L I  COST(OPERAT1 NG) C A P A C I T Y  I /  E L E C T R O S T A T I C  PREC I P I  T A T  
E ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  C A P A C I T Y  I /  B U I L D  I N C I N E R A T O R  NEXT TO D I S P O S A L  S I T  

EFUSE ( B R I Q U E T T I N G ( F U E L 1  S E P A R A T I O N  G R I N D I N G  D R Y I N G  C A P A C I T Y  COST(OPERAT1NG) COMPOSTING COST(  C A P I T A L )  I /  
ANCED STUCK GAS C L E A N I N G  SYSTEMS ( E M I S S I D N ( C O N T R 0 L )  C A P A C I T Y  I N S T R U M E N T A T I O N  ) /  A N  I N C I N E R A T O R  W I T H  REFRA 
I N D I N G  ) /  P U L V E R I Z A T I O N  F A C I L I T Y  HAS C A P A C I T Y  OF 1 5  TONS AN HOUR ( B A L L I S T I C - S E P A R A T I O N  GR 
SEWAGE) COMPOSTING S E P A F A T I O N  G R I N D I N G  PATHOGEN / C A P I L L A R Y  D R Y I N G  FOR REFUSE-SLUDGE M I X T U R E S  ( SLUDGE( 
E ( COMPOSTING SLUDGE(SEWAGE1 B R I Q U E T T E S ( C O M P 0 S T )  ) /  C A P I L L A R Y  D R Y I N G  OF M I X T U R E S  OF C I T Y  REFUSE AND SEWAG 

B Y  N A T I O N A L  SURVEY ( Q U A N T I T Y  C O L L E C T I O N  I /  PER C A P I T A  F I G U R E  O F  5.1 POUNDS OF MATTER D A I L Y  I N D I C A T E D  

HOW C4N WE GET I N C I N E R A T I O N  ( C A P A C I T Y  C O M P O S I T I O N  ) /  

UNUSUAL SYSTEM OF C O L L E C T I O N  I N  FRENCH C A P I T A L /  
MOTOR GARBAGE C O L L E C T I C N  STARTS !N C H I L E ' S  C A P I T A L  C I T Y /  

I R I S H  C A P I T A L  GET CONTAINERS ( C O L L E C T I O N  I /  
) /  L A N D F I L L  METHOD COMES TO C A P I T A L  OF MALAYA ( S A N I T A R Y - L A N D F I L L  VECTOR (CCNTROL)  

( C A P I T A L )  COST(CPERAT1NG) ECONOMICS SALVAGE I /  C A P I T A L I Z I N G  ON M U N I C I P A L  WASTES B Y  COMPDSTING ( COST 
A N T I T Y  I /  ODORS C U R T P I L E D  A T  TRANSFER P O I N T  CLOSE T O  C A P I T O L  H I  L L  ( TRANSFER-STATION S A N I T A R Y - L A N D F I L L  OD0 
KS I N T E R E S T  I N  NEW SC'LIOS P I P E L I N E S  ( SLURRY-PUMPING CAPSULE-FLOW I /  RESEARCH SPAR 

NEED MEASURES TO A I D  ABANDONED CAR S A L V A G E  ( BULKY-WASTE LAW I /  
N E k  YORK TO ACCEPT UNWANTED J A L O P I E S  ( C A R ( J U N K )  BULKY-WASTE C O L L E C T I O N  I /  

S I L I C O N  C A R B I D E  R E F R A C T O R I E S  I N  I N C I N E R A T I O N /  

PROCESS COMPOSTS CARDBOARD AND OTHER C I T Y  REFUSE ( COMPOSTING ) /  
T A I R  O X I D A T I O N  OF C C M B U S T I B L E  M A T E R I A L S  ADSORBED ON CARBONACEOUS ADSORBENT ( WET-OX I D A T I O N  I /  WE 

OAKLAND PARKS U S E  CARDBOARD T R A S H  C O N T A I N E R S /  
ENTS S A F E T Y  I /  CARE AND P R E V E N T I O N  OF OCCUPATIONAL BACK-ACHE I A C C I D  

ARCH I N  M U N I C I P A L  E N G I N E E R I N G  W I T H  REFERENCE TO WORK C A R R I E D  OUT I N  COVENTRY ( C O L L E C T I O N  S I M U L A T I O N  ) /  OP 
S F E R - S T A T I O N  Q U A N T I T Y  C O M P O S I T I O N  I /  S A N I T A T I O N  N A V Y  C A R R I E S  NEW YORK D A I L Y  REFUSE ACROSS W I O E  BAY T O  LAND 

- P L A N T  TO ACCEPT P I D S  FOR CONTRACT-REMOVAL OF JUNK CARS ( C O L L E C T I O N  BULKY-WASTE ) /  NEW YORK C I T Y  

I S P O S A L  ) /  CARS DROWNED BY S W E D I S H  S K I P P E R  ( BULKY-WASTE OCEAN-5 
) /  D I S P O S A L  SYSTEM MAKES CASH FROM TRASH ( VOLUME-REDUCTION S A L V A G E  COMPOST I N G  

( R A S P )  R A S P  ) /  HOW C A S P A R I  COMPOST SYSTEM WORKS ( SLUOGE(SEWAGE1 GRINDER 
R O X I D A T I O N  OF WASTE S U L F I T E  L I Q U O R S  ( W E T - O X I D A T I O N  C A T A L Y S I S  ) /  A I  
M B U S T I C N  OF C E L L U L O S I C  WASTE L I Q U O R S  ( WET-OXIDATION C A T A L Y S T  ) /  k E T  CO 

I C L E )  C O L L E C T I O N ( C O N T A 1 N E R )  I /  EX-FOOD CATERER B U I L D S  28 TRUCK TOLEDO ROUTE ( C O L L E C T I O N ( V E H  

R )  ) /  CONTAINERS BETTER CARO, M I C H I G A N ,  B U S I N E S S  CENTER ( C O L L E C T I O N ( C O N T A 1 N E  

CHICAGO S A N I T A R Y  D I S T R I C T  BUYS R A I L R O A D  CARS/  

D I S M A N T L I N G  R A I L R O A D  F R E I G H T  CARS ( I N C I N E R A T I O N  BULKY-WASTE I /  

D E T E R M I N I N G  C O M P O S I T I O N  I CATEGORIES (URBAN-WASTE ) /  

ON I /  ST. C A T H A R I N E S  SEES S A V I N G S  ( C O S T ( C O L L E C T I 0 N )  ( C O L L E C T 1  

Y - L A N D F I L L  ) /  CEDAR R A P I D S ,  IOWA, EXPORTS GOOD S A N I T A T I O N  ( S A N I T A R  
C A T T L E  FEED/  

L A N D F I L L  I /  C O L L E C T I O N  COSTS PUSH I L L I N O I S  T A X  L I M I T  C E I L I N G  ( C O S T ( C O L L E C T I 0 N )  C O L L E C T I O N  I N C I N E R A T I O N  SA 
NERATOP ) /  T H E  CELL-GRATE REFUSE D I S P O S A L  PLANT HEAT-RECOVERY I N C I  

R I D E  S C L U T I O N S  USED I N  V U L C A N I Z I N G  OR P A R C H M E N T I Z I N G  CELLULOSE ( WET-OXIDATION I /  P U R I F Y I N G  M E T A L L I C  S A L T  
L )  I /  A CCMPARATIVE STUDY OF THE BSEAKDOWN OF C E L L U L O S E  BY MICROORGANISMS ( D E C O M P O S I T I O N (  B I O L O G I C A  
S OF ORGANIC WASTE D I S P O S A L  W I T H  S P E C I A L  E M P H A S I S  ON CELLULOSE D I G E S T I O N  ( COMPOSTING I /  HOUSEHOLD WASTE D 

THE ANAEROBIC M E S O P H Y L L I C  C E L L U L O L Y T I C  B A C T E R I A /  

S T A B L E  P Y R O L Y S I S  PRODUCTS O F  C E L L U L O S E  EXPOSED T O  I N T E N S E  THERMAL R A D I A T I O N /  
DECOMPOSTING S U L F I T E  C E L L U L O S E  WASTE L Y E  ( WET-OXIDATION I /  

T R E A T I N G  C E L L U L O S E  WASTE L Y E S  ( WET-OXIDATION I /  
L I T T  OM VATFORBRENNING AV AVLUT F R A  C E L L U L O S E F A B R I K A S J O N E N  ( WET-OXIDATION ) /  

01-01-01415 
03-01-01462 
03-01-01674 
07-0 1-0 12 0 8 
03- 0 1-0 1 5 8 1  
07-10-00596 
03-1 3-0 15 75 
03- 10-00710 
08-03-001 16 
08-03-00038 
08-06-000 24 
0 9-0 1-009 37 
06-07-00369 
08-03-000 22 
08-0 3-00 603 
01-01-00690 
07-14-021 46 
0 3- 09-00 1 0 7 
08-06-0 18 59 
03-01-00538 
08-13-00676 
0 3- 1 1-0 149 2 
03- 11-01490 
03-04-00152 
08-03-00019 
04-02-02104 
08-03-00077 
03-01-017 60 
07-03,-0 1784 
03-0 5-0 18 29 
07-10-00601 
09-0 2-0 19 7 5 
03-1 1-0 17 52 
08-0 1-001 40 
03-09-00652 
03 -04-007 01 
11- 0 1-000 72 
03-11-01492 
03-13-01629 
03-01-01646 
0 8-0 3-012 3 3 3 
07-0 1-01 460 
06-01-00404 
06 -0 3 -00 2 14 
08-06-001 51 
08-03-00691 
08-13-00676 
10-04-002 17 
08-03-00623 
0 5-0 2-00 51 3 
0 6-0 4- 0 148 1 
06-01-01182 
0 2- 0 1-005 15 
03-0 1-01771 
03 -0 1-0 13 32 
03-04-@ 1947 
07-0 1-0 1556 
06-02-01540 
03-03-01851 
10-09 -00 7 16 
01-07-01903 
0 3- 13- 0 18 20 
08-09-00460 
10- 0 1-020 59 
06-04-01976 
03-04-01413 
0 1-0 6- 0 16 5 1 
03-04-01675 
03-07-01235 
09-06-007 15 
10-08-01664 
01- 07-00684 

__ 08-07-01995 ~- 
09- 04- 0 1 8 40 
04-0 1-008 6 2 
06-04-00868 
10-0 1-0 20 54 
10-01-02043 
02-0 2-007 11 
03-0 1-0 1799 
03-01-00672 
09-05-00315 
07-01-01403 
01 -0 5-0 1747 
0 8- 0 3-00 7 84 
06-0 1-00331 
10-01-02053 
06-0 1-00 145 
0 6-0 1-0 1984 
10-02-01207 
10-01-02066 
10-01-02070 
i o - o i - o m 7 7  
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WET COMBUSTION OF 
USE I /  

C O N T A I N E R S  B E T T E R  CARO, M I C H I G A N ,  B U S I N E S S  
1 1  I N C I N E R A T O R  H E L P S  HEAT S H O P P I N G  

COMPANY S P E C I A L 1  ZES I N  S H O P P I N G  
ROCKEFELLER 

WER PLANT AS EXAMPLE ( I N C I N E R A T O R  SLUDGE(SEWAGE)  ) /  
C O S T ( C A P I T A L 1  D I G E S T I O N  I / 

VERY COST ( C A P I T A L  1 SLUDGE(  SEWAGE I /  EXPERIENCE W I T H  
E C T I O N  C H A R G E S ( C O L L E C T I O N 1  ) /  

CONVEY REFUSE BY VACUUM ( 

G A T I O N  I N T O  THE VACUUM SYSTEM OF REFUSE C O L L E C T I O N  ( 
OF A I R  FOR CONVEYING REFUSE OVER V A R Y I N G  D I S T A N C E S  ( 

LONDON 
REFUSE STORAGE AND REMOVAL I N  C I T Y  

NEW SHREDDING M A C H I N E  FOR WASTE PROCESSING ( 
C I NE R A T 1  ON ( EM I S  S I DN ( COM P 0 S I T  I ON I 
INEQATOR S ( E M I S S I O N (  CONTROL)  DE S I G N  SCRUBBER (WATER) 

S A N I T A R Y  L A N D F I L L  COSTS 68 
T W E N T I E T H  

D O M E S T I C  REFUSE ( C C L L E C T I O N  S A C K ( P A P E R 1  DEVA-SYSTEM 

EM I S  S I ON ( CONT ROL 

S O L I D  WASTES - RESEARCH 
E S  LAW I /  M E E T I N G  T H E  

M E E T I N G  THE 
S T U D I E S  OF I N C I N E R A T I O N  I N  A C Y L I N D R I C A L  COMBUSTION 

ACK DRAFT OPERATION ) /  D E S I G N  STANDARDS FOR M U L T I P L E  
D E S I G N  STANDARDS FOR M U L T I P L E  
G E S I G N  STANDARDS FOR M U L T I P L E  

) /  T H E  COMPOST I N G  GAME--MOBILE LOSES--HOUSTON T A K E S  
L A I Y T S  R A D I O  ) /  WASHINGTON F I Q M  M I S S E S  NO 

HOW BOSTON 
T I C S  C O M P O S I T I O N  I /  REFUSE C O L L E C T I O N  AND REFUSE 
A T I D N  D E F I N I T I C N  COMPOSTING I / REFUSE Q U A N T I T I E S  AND 
AND REFUSE C H A R A C T E R I S T I C S  ( Q U A N T I T Y  GARCHEY-SYSTEM 
REFUSE D I S P O S A L  I N  T H E  C I T Y  O F  BIRMINGHAM ( Q U A N T I T Y  
SPOSAL O F  HOUSEHOLD AND I N D U S T R I A L  WASTES ( Q U A N T I T Y  
ENDS AND P R A C T I C E S  I N  M U N I C I P A L  INCINERATOR D E S I G N  ( 

AND P R E P A R A T I O N  OF BULKY REFUSE ( T E P E E  BULKY-WASTE 
Y, C A L I F O R N I A  ( S A N I T A R Y - L A N D F I L L  UPEN-DUMP Q U A N T I T Y  
STOKED M U N I C I F A L  I N C I N E R A T O R S  ( E M I S S  I O N ( C O N T R 0 L )  I / 
A L V A G E ( M E T A L S 1  A h A L Y S I S ( R E S I D U E 1  / C O M P O S I T I O N  AND 

U N I V E R S A L  REFUSE D I S P O S A L ,  T H E  F L A M E  

ON A N A L Y S I  S Q U A N T I T Y  ) /  
ED TOWN REFUSE ON THE Y I E L D  AND ON SEVERAL I M P O R T A N T  
N 1 /  PROBLEMS O F  H I G H  L I V I N G  AND BULK ( 

P L A N h I N G  NEW I N C I N E R A T O R  ( Q U A N T I T I E S  
METkOOS T @  E V A L U A T E  M A T U R I T Y  OF COMPOST ( 

D I S P O S A L  OF WASTES--COMPOSTING ( 
OST P L A N T  ( ECONOMICS COST(OPERAT1NG) M 4 R K E T I N G  DANO 
F ) /  MANY B R I T I S H  TOWNS 
ERVES A L L  SEATTLE ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  LAW 
RN C I T I E S  ( FREQUENCY GRINDER(HOME1 C R E W ( C O L L E C T I 0 N )  
ULERS PAY AT M U N I C I P A L  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  

REFUSE S E R V I C E  
I N ,  OHIO,  BUYS @ETTER R E F U S E  S A N I T A T I O N  ( C O L L E C T I O N  
I A ,  WASHINGTON, ADOPTS A REFUSE PROGRAM ( C O L L E C T I O N  

( M A T E R I A L - H A N D L I N G  I N C I N E R A T O R  D E S I G N  ) /  TRENDS I N  
( C O L L E C T I O N ( V E H I C L E 1  I /  WRONG BODY AND 

) /  S P E C I A L  REFUS E 
M A R K E T I N G ( C O M P 0 S T )  S E P A R A T I O N  G R I N D I N G  ECONOMICS / 

ALUE ) /  I N C I N E R A T O R S  ARE 
C I N E R A T I O N  ANA L Y S I S ( F S O X 1  MATE) A N A L Y S I S  ( U L T I M A T E )  1 /  

ORGANIC AND 
FOP L I Q U I D  AND GASEOUS WbSTE PRODUCTS I N  MEDIUM S I Z E  
A N I T A R Y - L A N D F I L L  1 / SOLID-WASTE D I S P O S A L  I N  

ZIMMERMANN PROCESS FOR T H E  
E C L A Y  AND H I G H  A L U M I h A  REFRACTORIES ( R E S I D U E  I /  T H E  

COMMI NUTORS 
GOT T R A S H  T O  S E L L ?  C A L L  THE C I T Y  O F  

S S )  H E A T (  SPACE) ) / I N C I N E R A T O R S  S E P V I C E  METROPOLITAN 
ON (CONTROL 1 COST(  C A P I T A L  1 / 

NEW EQUIPMENT A I D S  
T I D N )  ) /  

TWO-WAY R A D I O  CUTS TRUCK T I M E ,  M I L E A G E  FOR 

TOR ( C O S T ( C A P 1 T A L )  HEAT-RECOVERY S A L V A G E ( M E T A L S )  1 / 
) /  

WE NEVER REFUSE REFUSE I S  
N ( E Q U I P M E N T 1  I /  
S T I O N  ( WET-OXIOATICN I /  

GE) I N C I N E R A T I O N  I/ RECENT DEVELOPMENTS I N  

) /  TWO 
L I /  
N (  A I R )  C O L L E C T I O N  ( € Q U I  PMENT ) /  
1 C O M P O S I T I O N  I /  CALUMET I N C I N E R A T O R  - 

FORMER NEW-YORK 
MOTCR GARBAGE C O L L E C T I O N  STARTS I N  

FACTORS I N V C L V E D  I N  T H E  DESIGN O F  H I G H  R I S E  
AN I T A R Y - L A N D F  I L L  ) /  

23 1 

C E L L U L O S I C  WASTE L I Q U O R S  ( WET-OXIDATION C A T A L Y S T  I /  
C E L L U L O S I C  WASTES A S  F E R T I L I Z E R S  ( COMPOSTING RAW-REF 
CENTER ( C O L L E C T I O N ( C O N T A 1 N E R )  I /  
CENTER ( SCRUBBER( WATER) HEAT-RECOVERY H E A T I N G ( S P A C E 1  
CENTER UPKEEP ( C O L L E C T I O N  I /  
CENTER'S REFUSE SYSTEM A MOCEL ( C O L L E C T I O N  ) /  
CENTRAL COMBUSTION OF SEWAGE SLUDGE W I T H  ESSEN-KARNAP 
CENTRAL GARBAGE G R I N D I N G  P L A N T  AT RICHMOND, I N D I A N A  ( 
CENTRAL REFUSE D I S P O S A L  AT ESSEN-KARNAP ( I N C I N E R A T I O  
C E N T R A L I A ,  WASHINGTON, ADOPTS A REFUSE PROGRAM ( C O L L  
CENTRALZUG C O L L E C T I O N  VACUUM ) /  
CENTRALZUG COMPACTORS SALVAGE T I P P I N G  COMPOSTING I N C I  
CENTRALZUG P N E U M A T I C - C O L L E C T I O N  1 / AN I N V E S T 1  
CENTRALZUG PNEUMATIC-TRANSPORT COLLECT ION ) /  1984 I N  
CENTRE 01 SCUSSES O N - S I T E  I N C I N E R A T I O N  I O N ( C O N T R 0 L )  1/ 
CENTRES ( GARCHEY COMPACTION I /  
C E N T R I  B L A S T  S I Z E - R E D U C T I O N  I /  
C E N T R I F U G A L - C O L L E C T I O N S  E L E C T R O S T A T I C - P R E C I P I T A T O R S  I 
CENTRIFUGAL-SEPARATORS B A G - F I L T E R S  I /  F L Y A S H  CONTROL 
C E N T S  PER TON FOR D I S P O S A L /  
CENTURY P U B L I C  C L E A N S I N G  ( C O M P O S I T I O N  I /  
CEUD M I L L E  F A I T E  AT GOVAN ( I N C I N E R A T I O N  ) /  
CHALLENGE ( T R A I N I N G  I /  
CHALLENGE OF S O L I D  WASTE D I S P O S A L  ( P R O T E C T I O N S  VOLUM 
CHALLENGE OF S T A T I O N A R Y  COMPACTION/ 
CHAMBER/ E X P E R I M E N T A L  
CHAMBER I N C I N E R A T I O N  PART I 11  ( REFRACTORY GRATES HEA 
CHAMBER I N C I  NERATORS PART I / 
CHAMBER I N C I N E R A T O R S  P A R T  I I/ 
CHAMBER MELT-DOWN/ 
CHANCE C O S T ( D I S P 0 S A L )  ECONOMICS COST ( C A P I T A L )  COST( 
CHANCE FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  C O L L E C T I O N  COMP 
CHANGED TO P R I V A T E  S E R V I C E  ( C O L L E C T I O N  I /  
CHARACTERI  S T I C S  ( Q U A N T I T Y  GARCHEY-SYSTEM CHARACTERIS 
CHARACTER I S T  I CS ( RECLAMATION C O L L E C T I O N  A I R - P O L L U T I O  
C H A R A C T E R I S T I C S  C O M P O S I T I O N  ) /  REFUSE C O L L E C T I O N  
CHARACTERI  S T I C S  C O M P O S I T I O N  CALOR1 F I C - V A L U E  VOLUME-RE 
CHARACTERIST I C s  COMPOS I T I O N  C O L L E C T I O N  HEAT-RECOVERY 
CHARACTERI  S T I C S  C O M P O S I T I O N  E M I S S I  ON(CONTR0L 1 WATER ( W  
CHARACTER I S T I C S  COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D  
CHARACTER I S T I  CS I NC I N €  RATOR SEWER ( D I  S POS A L  I COMPOS I T  I 
C H A R A C T E R I S T I C S  OF FURNACE E M I S S I O N S  FROM LARGE MECHA 
C H A R A C T E R I S T I C S  OF M U N I C I P A L  I N C I N E R A T O R  R E S I D U E S  ( S 
C H A R A C T E R I S T I C S  OF M U N I C I P A L  REFUSE/ 
C H A R A C T E R I S T I C S  OF M U N I C I P A L  S O L I D  WASTES ( C O M P O S I T I  
C H A R A C T E R I S T I C S  OF THE S T A T E  OF T H E  S O I L  ( F E R T I L I Z E R  
C H A R A C T E R I S T I C S  Q U A N T I T Y  C O M P O S I T I O N  CHUTES C O L L E C T I O  
C H A R A C T E R I S T  I C s  S I T E - S E L E C T  I O N  I /  
C H A R A C T E R I  S T I C S ( C O M P O S T 1  I /  
CHARACTER I ST I C s (  COMPO ST I 1 / 
C H A R A C T E R I S T I C S ( C O M P O S T 1  D E S I G N  I /  M U N I C I P A L  COMP 
CHARGE FOR B U L K Y  REFUSE ( C O S T ( C O L L E C T I 0 N )  BULKY-WAST 
C H A R G E ( C O L L E C T I 0 N )  I /  S I N G L E  CONTRACTOR S 
CHARGE ( C O L L E C T I O N )  COST ( O P E R A T I N G )  DANO A N I M A L - F E E D  C 
C H A R G E ( L A N D F I L L 1  I /  HOW P R I V A T E  HA 

CHARGES ( C O L L E C T I O N )  I /  T I F F  
C H A R G E S ( C O L L E C T I O N 1  ) /  CENTRAL 
CHARGING REFUSE I N T O  AND CONVEYING R E S I D U E  FROM FURNA 
C H A S S I S  C O M B I N A T I O N  MAY H A V E  D R A S T I C  EFFECT ON COSTS 
C H A S S I S  DESIGNED BY TRUCK MAKER ( C O L L E C T I O N ( V E H 1 C L E )  
CHEADLE AND GATLEY REFUSE D I S P O S A L  PLANT OPENED ( COM 
CHEAPER ( C O S T ( C A P 1 T A L )  R E S I D U E ( D I S P 0 S A L )  C A L O R I F I C - V  
C H E M I C A L  ANALYSES O F  REFUSE COMPONENTS ( COMPOS1 T I O N  
C H E M I C A L  F E R T I L I Z E R  ( COMPOSTING I /  
C H E M I C A L  P L A N T  ( I N C I N E R A T I O N  WASTE(GASE0USI  WASTE( L I  
C H E M I C A L  PLANTS ( SURVEY I N C I N E R A T I O N  HEAT-RECOVERY S 
C H E M I C A L  P U L P  I N D U S T R Y  ( WET-OXIDATION ) /  
CHEMISTRY OF I N C I N E R A T O R  SLAGS AND T H E I R  C O M P A T I B I  L I T  

CHARGES ( COST(REFUSE-SERVICE) 

CHEW UP 
CHICAGO 
CHICAGO 
C H I C A G O  
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 
C H I C A G O  
C H I C  AGO 
CHICAGO 
C H I C  AGO 

BULKY I T E M S  I S I Z E - R E D U C T I O N  ) /  
( COMPACTION C O M P O S I T I O N  ) /  
( D E S I G N  S A L V A G E ( M E T A L 1  C O S T ( C A P 1 T A L )  C O S T ( 0 P  
COMPLETES F I R S T  OF FOUR I N C I N E R A T O R S  ( E M I S S I  
CONTRACTORS ( C O L L E C T I O N  I / 
COSTS UP AS MUCH AS 456 PERCENT ( C O S T ( C 0 L L E C  
HAULER ( C O L L E C T I O N  ) /  
HAULER G I V E S  V I E W S  ON N A T I O N A L  GROUP/ 
HAULERS MAKE H I S T O R Y  BY B U I L D I N G  F I R S T  P R I V A T  
L A N D F I L L  ( COST (OPE RAT I NG) S AN I T  ARY - L A N D F I  L L  
MAN'S SLOGAN/ 
MANUFACTURER HAS UNUSUAL PRODUCTS ( C O L L E C T I O  
P I L O T  S T U D I E S  OF SLUDGE D I S P O S A L  BY WET COMBU 
PLANS TWO I N C I N E R A T O R S  ( G R I N D I N G  Q U A N T I T Y  I /  
S A N I T A R Y  D I S T R I C T  L WET-OXIDATION SLUDGEtSEWA 
S A N I T A R Y  D I S T R I C T  BUYS R A I L R O A D  CARS/  
SUBURBS AWARD P R I V A T E  CONTRACTS ( C O L L E C T I O N  
W I L L  COMPACT I T S  REFUSE ( COMPACTION R A I L - H A U  

10-0 1-02043 
06-01-00637 
03-04-0 1675 
08-02-000 12 
03-1 3-0 17 65 
03-01-01593 
08-04-000 67 
09-01-01 596 
08-03-01279 
03-0 1-01 193 
10-09-00285 
0 1-0 1-00 2 15 
10-09-02128 
10-0 9-0 10 52 
08-01-01269 
09-08-00732 
05-04-007 29 
08-06-00977 
0 8- 0 6- 00 8 20 
07- 12-00649 
01 -0 1-0 20 0 5 
08-0 3-0 18 96 
0 1-0 1-0 10 70 
01-01-OD422 
0 3-05-006 40 
08-11-00722 
0 8- 1 3-0 07 48 
08-12-00750 
08-1 3-00749 
10-14-00776 
06-0 3-00992 
03-01-0 1766 
03-13-01672 
03-01-00569 
02-01-01 11 9 
03-01-00569 
0 8 -03 -00 6 8 9 
0 1-0 1-01 5 30 
08-13-00974 
01-07-01248 
01-01-00685 
08-06-00425 
04-0 1-0 13 2 1 
02-02-01117 
0 2-0 2-0 1993 
0 6-06-0 1872 
03-12-00677 
08-03-00804 
06-0 1-0 1162 
06-03-0 12 8 1 
06-03-0 1047 
03-08 -0 2 1 15 
03 -1 3-0 16 13 
03-01-01698 
07-1 2-0 1692 
01-0 2-0132 7 
03-0 1-01110 
03-0 1-0 11 9 3 
0 8- 1 3-00 81 2 
03-02-0 1805 
03-0 2-0 16 81 
06-03-01394 
08-03-0 1449 
02-0 2-00427 
06-04-003 14 
08-04-007 63 
08-04-018 57 
10-01-02076 
08-09-00468 
05-04-00 114 
0 1- 12-0 18 19 
08-03-00034 
08-03-01472 
03-01-01749 
03-08-01713 
0 3-0 1-0 17 75 
01 -1 2-0 1592 
08-03-01543 
07-01-01267 
01 -1 2-0 15 82 
03-02-01586 
10-01-02048 
0 8- 0 3-000 47 
10-01-00353 
10 -0 8-0 16 64 
0 3- 1 3-0 1 602 
10-03-00073 

C H I C A G O ' S  CONTRACTORS SUPPORT C I T Y  A I R  LAW ( P C L L U T I O  03-01-01571 
CHICAGO'S SECOND, N A T I O N ' S  LARGEST ( E M I S S I O N (  CONTROL 08-03-00782 
C H I E F  F I N D S  P R I V A T E  HAULERS NEEDED ( C O L L E C T I O h  I /  03-01-01576 
C H I L E ' S  C A P I T A L  C I T Y /  03-01-01332 
C H I L T O N  COUNTY L A N D F I L L  PROJECT - CLEAN ANC GREEN ( S 01-05-02148 
CHIMNEY AND CHUTE SYSTEMS ( I N C I N E R A T I O N  ) /  08 - 13 -0 0 50 9 
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T R O L )  ) /  T E S T S  ON E M I S S I O N S  FROM REFUSE I N C I N E R A T I O N  CHIMNEY STACKS ( C O M P O S I T I O N ( T R E N D S 1  P O L L U T I O N ( A I R 1  E 08-06-02126 
E X P E R I M E N T A L  PROJECT OFFERS S O L U T I O N  TO C H I N A ' S  S A N I T A R Y  NEEDS ( COMPOSTING ) /  06-0 1-006 34 

WOOD C H I P P E R  P A Y S  I T S  WAY/ 05-09-01363 
HYDROGEN C H L O R I D E  CORROSION I N  REFUS E BURNING P L A N T S /  0 8- 06-00 7 69 

ON ) /  P U R I F Y I N G  M E T A L L I C  S A L T  S O L U T I O N S  SUCH AS Z I N C  C H L O R I D E  SOLUTIONS USED I N  V U L C A N I Z I N G  OR PARCHMENTIZ 10-01-02053 
TEXANS CHOOSE S A N I T A R Y  L A N D F I L L  OVER B U R N I N G  DUMP/ 07-01-00953 

F I L L  COST(  C A P I T A L  S I T E - S E L E C T I O N  / CHOOSING THE R I G H T  I N C I N E R A T O R  ( DES I G N  S A N I T A R Y - L A N D  08-03-00744 
WHY T H I S  NEW ZEALAND C I T Y  CHOSE COMPOSTING ( C O M P O S I T I O N  ECONOMICS I /  06-03-00878 

I O N )  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  I /  WHY SCUNTHORPE 
Wl-Y T H E  C I T Y  O F  GHENT 

T E ( L I Q U I D 1  ) /  
PAPER BAGS A T  THE FOOT OF THE 

T I O N  FOR -APARTMENT-HOUSE I N C I N E R A T O R S  ( S A F E T Y ( F I R E 1  
THE GERMAN 

TORS I N V O L V E D  I N  T H E  D E S I G N  O F  H I G H  R I S E  CHIMNEY AND 
V I  NG AND BULK ( C H A R A C T E R I S T I C S  QUANTITY C O M P O S I T I O N  
/ H I G H  R I S E  D I S P O S A L  PROBLEMS ( GARCHY-SYSTEM 

YO P O L L U T I N G  SMOKE AND NO ASH CANS ( I N C I N E R A T I O N  
NEW ENTRY I N  CONTAINER F I E L D  

[ V E H I C L E )  ) /  MANUFACTURER 
I T A R Y - L A N D F I L L  I /  

J O I N T  
B I G  T R A I L E R S  HOLD THE KEY TO 

BULK ( BULKY-WASTE I /  
/ MANY B E N E F I T S  
O S T I N G  S I Z E - R E D U C T I O N  I /  NEW D I S P O S A L  MET HOD 

IMPROVEMENT OF F E R T I L I Z E R S  FROM GARBAGE OR 
DUE)  I /  

DEVELOP I NG 
NEW SYSTEM FOR D I S P O S A L  OF 

BULK REFUSE C O L L E C T I O N  HELPS KEEP NEW YORK 
UNDER COVER AGENT - THE CASE OF THE SEALED F L A M E  AND 

I N C I N E R A T I O N  CAN B E  
C H I L T C N  COUNTY L A N D F I L L  PROJECT - 

Y I C D N T A I N E R S ( C O L L E C T I O N 1  C O L L E C T I O N  11 
B A L T I M O R E ' S  C O N T I N U A L  It 

NER I /  D E T R O I T  SHOWS WAY T O  
GAPBAGE CAN BURN 

w I /  WHAT YOU SHOULD KNOW ABOUT T H E  NEW 'I 

E M I S S I O N (  CONTROL) I / WASTE GASES CAN B E  
HOW THEY 

I /  K I T C H E N  GARBAGE GRINDERS MEAN A 
PARADE FEATURES D R I V E  FOR 

A N O F I L L  PEST-CONTROL I /  A 
I N C I N E P A T O R  VACUUM 

GROUND GARBAGE B R I N G S  
I I /  ASK WHAT P U B L I C  I S  W I L L I N G  TO P A Y  FOR 

A L  I SALVAGE(METAL1 G P I N D I N G  VOLUME-REDUCTION I /  
I /  
ESTERN EUROPE - PART I- REFUSE C O L L E C T I O N  AND STREET 
TERN EUROPE - PART I 1  - REFUSE C O L L E C T I O N  AND STREET 

A P P L I C A T I O N  O F  T H E  P R I N C I P L E S  OF GAS 
SION(CONTROL1 I /  GAS 
E OF E L E C T R O S T A T I C  PGEC I P I  TATORS FOR I N C I N E R A T O R  GAS 
ATOR W I T H  REFRACTORY FUPNACES AND ADVANCED STOCK GAS 

DELAWARE F I R M  FEATURES S E R V I C E  AND 
ON O F  REFUSE/  

INSURANCE I N  P U B L I C  
SPARE A THOUGHT FOR 

WORK STUDY AS A P P L I E D  TO P U B L I C  
THE A P P L I C A T I O N  O F  P L A S T I C S  T O  P U B L I C  

T W E N T I E T H  CENTURY P U B L I C  
COMPOSTING SLUDG.E(SEWAGE1 ) /  FORWARD LOOK AT P U B L I C  

P U B L I C  
AN OCCUPATIONAL H E A L T H  S E R V I C E  I N  A TRANSPORT A N 0  

OSES/  T H E  NATURE OF RECORDS REQUIRED TO BE K E P T  B Y  A 
E OF COMMUNICATIONS - T H E  P U B L I C  R E L A T I O N S  O F  P U B L I C  

D I N C S A U R  TQANSPORT SOLVES A 
COMPUTERS CAN A I D  P L A N N I N G  OF 

EMS OF I N J U R I E S  AND C U M U L A T I V E  S T R A I N S  I N  THE P U B L I C  
T H E  

THE GLASGOW REPORT - THE B I G G E S T  
V I 1 1  I h T E R N A T I O N A L  CONFERENCE ON P U B L I C  

I /  GARB AGE 
HOW B I G G E S T  

O P E R A T I O N  
ONE U N I T  

C L I P P E R S  COUNTER 

T H E  HOW, WHY AND WHEREFOR O F  

I /  
HAULAWAY, INC., SERVES A LARGE, V A R I E D  

M U N I C I P A L I T Y  WORKS AROUND T H E  
E C T I O N  Q U A N T I T Y  ) /  ODORS C U R T A I L E D  AT TRANSFER P O I N T  

P R I V A T E  I N C I  NERATOR 
I O N  I /  
SANI  TARY-CANDF I L L  1 / FOURTEEN M I C H I G A N  C I T I  ES FORM 

THE D E T E R M I N A T I O N  OF DOMESTIC 
WASTE FROM 

PACKER PURCHASE BETTERS 
NEED FOR T E S T  

$1.5 M I L L I C N  COMPOSTING PLANT 

CHOSE P U L V E R I Z A T I O N  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  SALV 
CHOSE TO COMPOST HOUSE REFUSE ( COMPOSTING I /  
CHRYSLER ATTACKS P O L L U T I O N  PROBLEM ( I N C I N E R A T I G N  WAS 
CHUTE ( S A C K t P A P E R J  1 /  
CHUTE I /  ROOF DAMPER OPERA 
CHUTE SYSTEM OF D I S P O S A L  ( C O L L E C T I O N  I /  
CHUTE SYSTEMS ( I N C I N E R A T I O N  I /  F AC 
CHUTES C O L L E C T I O N  1 /  PROBLEMS OF H I G H  L I  
CHUTES VOLUM E-REDUCT I O N  SEWER ( D I S P O S  AL I SACK ( P  APER)  
C H U T E S ( R E F U S E 1  I /  
C I T E S  ADVANTAGES ( C O L L E C T I O N  ) /  
C I T E S  I M P R O V E D  FEATURES OF NEW COMPACTOR ( C O L L E C T I O N  
C I T Y - C O U N T Y  COOPERATION E L I M I N A T E S  B O I S E ' S  DUMP ( S A N  
CITY-COUNTY S A N I T A R Y  L A N D F I L L  ( C O S T ( O P E R A T 1 N G I  I / 
C I T Y ' S  PROBLEM ( I N C I N E R A T O R  C O L L E C T I O N  I /  
C I V I C  P R I D E  ( S A N I T A R Y - L A N D F I L L  ) /  
C L A I M  S E M I - M O B I L E  I N C I N E R A T O R  W I L L  BURN AUTOS, T I M B E R  
C L A I M E D  FOR G R I N D I N G  M A C H I N E  ( SOMAT LAND-SPREACING 
C L A I M S  B I D  ADVANTAGES ( C O L L E C T I O N  SALVAGE OBRON COMP 
C L A R I F Y I N G  SLUDGE./ 
C L A S S I F I C A T I O N  OF I N C I N E R A T O R  R E S I D U E  ( A N A L Y S I S ( R E S 1  
C L A S S I F I C A T I O N S  FOR REFUSE ( Q U A N T I T Y  C O M P O S I T I O N  I /  
C L A S S I F I E D  DCCUMENTS/ 
C L E A N  ( BULKY-WASTE ) /  
C L E A N  A I R  ( I N C I N E R A T O R  I /  
C L E A N  AND E F F I C I E N T  ( H E A T ( S P A C E 1  POWER D E S I G N  ) /  
CLEAN AND GREEN ( S A N I T A R Y - L A N D F I L L  ) /  
C L E A N  AND Q U I  ET ( NO I S  E (COLLECT I O N  1 STORAGE ( UN SAN I TAR 
C L E A N  C I T Y  It C A M P A I G N  ( C O L L E C T I O N  ) /  
CLEAN UP AT A S A V I N G  TO EVERYBODY ( C O L L E C T I O N  C O N T A I  
C L E A N  W I T H  E N G I N E E R E D  I N C I N E R A T I O N  ( D E S I G N  ) /  
C L E A N - A I R  I' ACT ( P O L L U T I O N ( A 1 R )  E M I S S I O N ( C 0 N T R O L )  L A  
CLEANED AT LOW COST ( I N C I N E R A T I O N ( C A T A L Y T I C 1  D E S I G N  
CLEANED THE BRUSSELS WORLD'S F A I R  ( C O L L E C T I O N  ) /  
CLEANER C I T Y  ( GRINDER (GARBAGE 1 I N C I  NE RATOR(HOUSEH0LD 
CLEANER C I T Y  ( P U B L I C - R E L A T I O N S  ) /  
CLEANER C I T Y  THROUGH TEAMWORK ( C O L L E C T I O N  S A N I T A R Y - L  
CLEANER CUTS LABOR COSTS/ 
CLEANER SEWERS/ 
CLEANER SURROUNDING ( COST ( E N V I  RONM ENTAL-  IMPR OVEME NT 
CLEANER THAN MANY FOOD F A C T O R I E S  ( GONDARD C O S T ( C A P 1 T  
CLEANEST I N C I N E R A T O R  STACK GASES ( E M I S S I O N ( C O N T R 0 L )  
C L E A N I N G  ( FREQUENCY C O M P O S I T I O N  Q U A N T I T Y  I /  REFUSE C 
C L E A N I N G  - O P E R A T I N G  TECHNIQUES AND EQUIPMENT ( COST(  
C L E A N I N G  EQUIPMENT ( E M I S S I  C N ( C O N T R 0 L I  I /  
C L E A N I N G  EQUIPMENT ( I N C I N E R A T I O N  P O L L U T I O N ( A 1 R )  E M I S  
C L E A N I N G  I N  EUROPE ( E M I S S I O N ( C O N T R O L 1  I /  THE US 
C L E A N I N G  SYSTEMS ( E M I S S I O N ( C O N T R 0 L )  C A P A C I T Y  INSTRUM 
C L E A N L I N E S S  ( C O L L E C T I O N  ) /  
C L E A N L I N E S S  AND QUIETNESS I N  THE STORAGE AND C O L L E C T 1  
C L E A N S I N G /  
CLEANS I NG/ 
C L E A N S I N G  ( C O L L E C T I O N  I / .  
C L E A N S I N G  ( C O L L E C T I O N  CONTAINER I /  
C L E A N S I N G  ( C O M P O S I T I O N  ) /  
C L E A N S I N G  ( Q U A N T I T Y  C O M P O S I T I O N  C O L L E C T I O N  I N C I N E R A T  
C L E A N S I N G  C O S T I N G /  
C L E A N S I N G  DEPARTMENT ( SAFETY I /  
C L E A N S I N G  DEPARTMENT FOR C O S T I N G  AND S T A T I S T I C A L  PURP 

THE L I F E L I N  C L E A N S I N G  DEPARTMENTS/ 
C L E A N S I N G  I N  NEW YORK ( I N C I N E R A T I O N  C O L L E C T I O N  1 /  
C L E A N S I N G  PROBLEM ( C O L L E C T I O N  I /  
C L E A N S 1  NG SE R V I  CE S /  
C L E A N S I N G  S E R V I C E S /  T H E  PROBL 
C L E A N S I N G  S E R V I C E S  O F  A H O L I D A Y  RESORT/ 
C L E A N S I N G  U N I T  I N  THE COUNTRY/ 

CLEANUP A STAGGERING T A S K  ( C O L L E C T I O N  C O S T t C L E A N U P )  
CLEANUP C A M P A I G N  WAS HANDLED ( C O L L E C T I O N  ) /  

C L E A R S  L A N D F I L L  S I T E  AND WORKS I T /  
CLEO D E B R I S /  
C L E V E L A N D  I N C I N E R A T O R  HAS NEW FLOOR T O P P I N G  ( D E S I G N  
C L I E N T E L E /  
C L I P P E R S  COUNTER CLEO D E B R I S /  
CLOCK ( SAFETY T R A I N I N G  C O L L E C T I O N  ) /  
CLOSE TO C A P I T O L  H I L L  ( TRANSFER-STATION S A N I T A R Y - L A N  
CLOSES ( C O M P O S T I N G ( F A 1 L U R E S )  ) /  

CO-OP VENTURE SUCCESS FOR F I V E  C A L I F O R N I A N S  ( CCLLECT 
CO-OPERATIVES FOR TRASH D I S P O S A L  ( REGIONAL-APPROACH 
COAL I N  REFUSE COMPOST/ 
COAL M I N E  CONVEYED THROUGH MOUNTAIN/  
COAST HAULER'S P O S I T I O N  ( C O L L E C T I O N ( V E H 1 C L E )  ) /  
CODE FOR LARGE I N C I N E R A T O R S /  

CLEANSING,  V I E N N A /  

CLEANUP Y I E L D S  4,700 TONS O F  WASTE ( BULKY-WASTE ) /  

CO. BEATS OPEN BURNING LAW ( T E P E E  ) /  

05-09-01273 
06 -G3-00 20 6 
0 8-04-000 64 
03-09-00679 
08 -01 -008 2 6 
03- 1 2-009 1 1 
08-1 3-00509 
03 -1 2-006 77 
0 3- 0 1-0 20 8 1 
08-0 1-00140 
03-02-01617 
03- 0 2-0 17 2 5 
07-0 1-0 1644 
07-01-01004 
0 8-0 3-00458 
07-0 1-0 10 75 
08-07-00031 
05-04-01561 
06-04-01566 
0 6- 04-00 3 2 2 
08-10-00486 
02-0 1-002 34 
0 5-04-00 497 
03 -el-007 33 
0 8- 0 1- 0 1 8 80 
08-03-00038 
01 -05-0 21 48 
0 3- 0 1-00 9 1 5 
03-C 1-0 1462 
03-0 1-0 1 5  55 
0 8-03-000 2 2  
0 1-04-010 74 
08-06-000 24 
03-0 1-01610 
0 9-6 7-0 10 8 6 
01- 12-01 655 
07-0 1-005 2 5  

09-0 1-0 14 14 
0 1-0 5-0 19 43 
05-0 2-00907 
0 8-07-00289 
03 -01 -00554 
03-01-00557 
08-06-01314 
08-06-01516 
0 8-06-0 04 59 
0 8-0 3-006 23 
03-0 1-0 1640 
0 3-04-0 2 133 
0 1-1 2-0 200 3 
0 3- 13- 0 1923 
03- 13-OZOOG 
01 -1 2-0 20 11 
01-01-02005 
0 1-Q 1-0 1382 
01-c 2-020 1 2  
0 1-0 6-0 20 1 5 
0 1-12-0 1997 
01- 12-02001 
08-0 1-0 12 58 

03-10-00710 
01 -06-0 1999 
0 1- 12-020 10 
01-01-01925 
01 -0 1-00456 
03-08-01013 
03-01-01581 
01-07-0 10 35 
07-02-00592 
05-0 1-00 117 
08-03-01 666 
03-0 1-00500 
05-0 1-00 117 
0 1- 06-0 1745 
03-03-01851 
06-03-00301 0 8- 0 7- 0 15 9 7 

03-0 1-0 17 8 2 
0 1-0 5-0 1783 
0 6-07-00347 
10-1 2 -0 18 48 
03-0 1-0 1679 
08-12-0 1938 

08-03-014ii 

03-01-009i6 
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NEW YORK S T A T E  AMENDS S A N I T A R Y  CODE FOR 1 9 6 3  ( LAW I /  
I N C I N E R A T O R  D E S I G N  ( D E S I G N  C O M P O S I T I O N  I /  I N F L U E N C E  C O E F F I C I E N T S  TO R E L A T E  M U N I C I P A L  REFUSE V A R I A T I O N S  TO 

L U E  ) /  COFFEE WASTES ARE V A L U A B L E  ( COMPOSTING F E R T I L I Z E R - V A  
A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  1 / COLD WEATHER I S  NO OBSTACLE T O  FILL-AND-COVER ( S A N I T  

METHANE F E R M E N T A T I O N  W I T H  COFFEE S H E L L S  ( COMPOSTING SLUDGE(SEWAGE1 ) /  

P R I V A T E  F I R M  L I C K S  C O L I S E U M  REFUSE JOB ( C O L L E C T I O N ( P U 8 L I C - B U I L D I N G )  I /  

MORE REFUSE COLLECTED W I T H  L E S S  WORK ( C O L L E C T I O N  TRUCK I /  
S P E C I A L  U N I T S  COLLECT M O V I E  L O T  SAWDUST ( C O L L E C T I O N - E Q U I P M E N T  I / 

THREE C O M M U N I T I E S  I N  NEW YORK CONSIDER M U N I C I P A L  C O L L E C T I O N /  
TOWN OF OYSTER B A Y  ADOPTS M U N I C I P A L  REFUSE C O L L E C T I O N /  

C A N A D I A N  C I T Y  P I C K S  CONTRACT C O L L E C T I O N /  
DUSTLESS REFUSE C O L L E C T I O N /  

B I G  CONTAINERS,  BETTER C O L L E C T I O N /  
R E V I S E D  SCHEDULE S T R E A M L I N E S  GARBAGE C O L L E C T I O N /  

T I M E  AND M O T I C N  S T U D I E S  A I D  S O L I D  WASTE C O L L E C T I O N /  
ASPECTS @ F  THE REPORT O F  THE WORKING PARTY ON REFUSE C O L L E C T I O N /  T EC I-N I C  A L  

SAFETY I N  REFUSE C O L L E C T I O N  ( A C C I D E N T S  I N J U R Y  I /  
REFUSE C O L L E C T I O N  ( BULKY-WASTE SALVAGE C O S T ( L A B 0 R  I /  

AN I N V E S T I G A T I O N  I N T O  T H E  VACUUM SYSTEM OF REFUSE C O L L E C T I O N  ( CENTRALZUG PNEUMATIC-COLLECT I O N  I /  
BARGES SERVE AS TRUCKS FOR REFUSE C O L L E C T I O N  ( C O L L E C T I O N  I /  

I /  PAPER BAGS FOR SPEEDY GARBAGE C O L L E C T I O N  ( C O L L E C T I O N  S A C K (  P A P E R )  S A N I T A R Y - L A N D F  I L L  
THE C G N S I D E R A B L E  ADVANTAGES OF ONE-MAN C O L L E C T I O N  ( C O L L E C T I O N ( V E H I C L E 1  S A F E T Y  I /  

O L L E C T I O N t  E Q U I  P M E N T I  I / REFUSE C O L L E C T I O N  ( C O M P O S I T I O N  SURVEY C O L L E C T I O N ( M E T H 0 D S )  C 
ONE-MAN REFUSE C O L L E C T I O N  ( C O S T ( C A P I T A L 1  S A C K ( P A P E R )  1 /  

TOLEDO U S E S  ZONE C O L L E C T I O N  ( C O S T ( C O L L E C T I 0 N )  I /  
WE SAVE 37 PERCENT ON REFUSE C O L L E C T I O N  ( COST(OPERAT1NG) ) /  

P L A S T I C  BARRELS SAVE MONEY ON REFUSE C O L L E C T I O N  ( ECONOMICS ) /  
CONTRACT METHOD O F  REFUSE C O L L E C T I O N  ( FREQUENCY C O S T ( O P E R P T 1 N G I  I /  

F F L Y  L A R V A E  FROM REFUSE C O N T A I N E R S  VS. FREQUENCY OF C O L L E C T I O N  ( I N S E C T  VECTOR I /  THE M I G R A T I O N  0 
SYSTEMS A N A L Y S I S  OF PEFUSE C O L L E C T I O N  ( P L A N N I N G  I /  

NEW APPRCACH TO RURAL REFUSE C O L L E C T I O N  ( REGIONAL-APPROACH I /  
AH I /  F L Y L E S S  REFUSE C O L L E C T I O N  ( RODENT I N S E C T  CAN(GAR8AGE)  S A C K ( P A P E R I  L 

T R A I L E R S  HOCKED T O  PACKERS SPEED WASTE PAPER C O L L E C T I O N  ( SALVAGE I /  
CONTRACTOR REFUSE C O L L E C T I O N  ( SANITARY-LANDF I L L  ) /  

S P G I N G F I E L D ,  MO. TAKES OVER GARBAGE C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  I /  
E C T I O N  1 /  RHCDE I S L A N D  F I R M  TAKES ON WARWICK C O L L E C T I O N  ( SANITARY-LANDF I L L  R E C L A M A T I O N ( L A N D 1  C O L L  
Y IMPROVED METHODS OF R E S I D E N T I A L  REFUSE STORAGE AND C O L L E C T I O N  ( VECTOR I N S E C T  C C L L E C T I O N  CONTAINER 1 /  FL 
I N E R S  AND I T S  I K P L I C A T I O N  CN T H E  FREQUENCY O F  REFUSE C O L L E C T I O N  ( VECTOR(CONTROL1 CAN(GARBAGE1 I /  THE PRCB 

THE CHANGE CAME GRADUALLY ( H I S T O R Y  C O L L E C T I O N  I /  
E X A M I N I N G  COSTS I N  S O L I D  WASTE D I S P O S A L  ( C O L L E C T I O N  I /  

AN E D I T O R I A L  ( ECONOMICS C O L L E C T I O N  I /  
C A L I F O R N I A  GROUP F I G H T S  HIGHWAY A C T ' S  TAX LAW ( LAW C O L L E C T I O N  I /  

HAULER PLAYS KEY PART I N  BOSTON'S DEVELOPMENT ( C O L L E C T I O N  I /  
T H F  NORBA SYSTEM ( C O L L E C T I O N  I /  

H I G H  B I D  GETS CONTRACT ( C O L L E C T I O N  I /  
NEBRASKA MAN WINS W I T H  SCOOTER P L A N  ( C O L L E C T I O N  I /  

NEW REFUSE BODY - FROM ECON-0-PACKER ( COMPACTION C O L L E C T I O N  ) /  
C I T Y  SAVES B Y  U S E  O F  L P G  I N  REFUSE TRUCKS ( C O L L E C T I O N  I /  

NEW ENTRY I N  C O N T A I N E R  F I E L D  C I T E S  ADVANTAGES ( C O L L E C T I O N  1 /  
MODERN V E H I C L E S  AND EQUIPMENT I N  GERMANY ( C O L L E C T I O N  I /  

TOTE BARRELS ( C O L L E C T I O N  I /  
H E A V Y  I k D U S T R Y  SERVEC BY B I G  CONTAINER I D E A  ( C O L L E C T I O N  I /  

C O N T A I N E R S  AND P L A N N I N G  A I D  DELAWARE CONTRACTOR ( C O L L E C T I O N  I /  
REFUSE HOPPER D E S I G N E D  FOR DOCK-LEVEL DUMPING ( C O L L E C T I O N  I /  

T E X A S  CONTRACTOP LAUDS USE OF CONTAINER SYSTEM ( C O L L E C T I O N  I /  
I R I S H  C A P I T A L  GET C O N T A I N E R S  ( C O L L E C T I O N  I /  

DEVELOPMENTS I N  CONTAINER SYSTEMS ( C O L L E C T I O N  / 
TIME/CREW S I Z E / C O S T S  ( ECONOMICS C O S T ( C O L L E C T I 0 N )  C O L L E C T I O N  I /  

MAMMOTF BUDGET I S  A MUST FOR NEW YORK ( C O L L E C T I O N  I /  
S A N I T A R Y  L A N D F I L L  COST AND EQUIPMENT FACTORS ( C O L L E C T I O N  I /  

PROGRESS I S  THE KEY ( I N C I N E R A T I O N  H I S T O R Y  C O L L E C T I O N  I /  
AN EXTRA-FEATURE I N C I N E R A T O R  ( C O L L E C T I O N  / 

GARCHEY SYSTEM GETS S T R E A M L I N I N G  ( T R A N S P O R T A T I O N  C O L L E C T I O N  ) /  
I N S T A L L  VACUUM C O L L E C T I O N  FOR 5 7 5 0 , 0 0 0  ( C O L L E C T I O N  I /  

OPOLYMER P L A S T I C  REFUSE - CAN L I N E R S  ( S A C K ( P L A S T I C 1  C O L L E C T I O N  I /  C 
I T ' S  I N  THE BAG FOR A SECOND C I T Y  ( S A C K S ( P A P E P 1  C O L L E C T I O N  I /  

REFUSE SACKS ARE I N  ( S A C K ( P A P E R )  C O L L E C T I O N  ) /  
D I S P O S A B L E  BAGS ( S A C K ( P A P E R )  C O L L E C T I O N  I /  

REFUSE STORAGE I N  PAPER SACKS ( S A C K ( P A P E R 1  C O L L E C T I O N  ) /  
PAPER C O N T A I N E P S  T R I M  M A I h T E N A N C E  COST 2 5  PERCENT ( C O L L E C T I O N  I /  

NEW YORK C I T Y  APPROVES REFUSE SACKS ( S A C K l P A P E R )  C O L L E C T I O N  I /  
T H E  GERMAN CHUTE SYSTEM OF D I S P O S A L  ( C O L L E C T I O N  I /  

HAULER RESUMED NEW JERSEY S E R V I C E  AFTER R E J E C T I O N  ( C O L L E C T I O N  I /  
EQUIPMENT DEVELOPMENT ( C O L L E C T I O N  1 /  

SEVEN LOADS AT A T I M E  ( BULKY-WASTE C O L L E C T I O N  I /  
TWO C H I C A G O  SUBURBS AWARD P R I V A T E  CONTRACTS ( C O L L E C T I O N  I /  

MODERN EQUIPMENT E A S E S  HIGHWAY L I T T E R  PROBLEM ( C O L L E C T I O N  I /  
P U B L I C  R E L A T I O N S  ARE A V I T A L  C O N S I D E R A T I O N  ( C O L L E C T I O N  I /  

P R I V A T E  COLLECTORS C I N  A VOTE OF CONFIDENCE ( C O L L E C T I O N  I /  
ROCHESTER F I R M  M I X E D  PROFESSIONS FOR REFUSE ( C O L L E C T I O N  I /  

STRONG TREND TO P R I V A T E  S E R V I C E  CONTINUES G A I N S  ( C O L L E C T I O N  ) /  
HOW BOSTON CHANGED TO P R I V A T E  S E R V I C E  ( C O L L E C T I O N  I /  

NEWSPAPER D I S C U S S I O N  PRODUCES COUBTFUL DATA ( C O L L E C T I O N  I / 
A D V E R T I S I N G  I S  P H E L P  T C  NORTHWEST CONTRACTOR ( C O L L E C T I O N  I /  
COMPANY S P E C I A L I Z E S  I N  SHOPPING CENTER UPKEEP ( C O L L E C T I O N  I /  

WORK STUDY AS A P P L I E D  T O  P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  I /  

NO BED OF ROSES, SAYS NEOPHYTE OF C D L L E C T I O N S  ( C O L L E C T I O N  I /  
REFUSE C U A N T I T I E S  AhD FREQUENCY OF S E R V I C E  ( C O L L E C T I O N  I /  

M I N N E A P O L I S  S A N I T A T I O N  SYSTEM SHOWS E F F I C I E N C Y  ( C O L L E C T I O N  I /  
NEW SYSTEM I N  S I O U X  C I T Y  ( C O L L E C T I O N  I /  

PROMINENT NEW ORLEANS HAULER H A S  LOVG H I  STORY ( C O L L E C T I O N  I /  

GARBAGE CANS - WHO NEEDS THEM ( SACKS(PAPER1 C O L L E C T I O N  I /  

U N I C I P A L I T Y  WORKS AROUND THE CLOCK ( SAFETY T R A I N I N G  C O L L E C T I O N  I /  M 

ONE TRUCK SERVES 4,400 PEOPLE ( C O L L E C T I O N  I /  

01 -04-0 176 1 
0 8 - 1 3 - 0 0 4 7 7  
0 6 - 0  1-008 88 
0 6 - 1 1 - 0 0 8 8 7  
07-0 1-0 1077 
0 3 - 0 1 - 0 1 5 7 4  
03-02-0 1948 
0 3 - C  1 - 0 0 0 8 8  
0 3 - 0 1  - 0 1 0 4 8  
0 3-0 1-0 12 13 
03-0 1 - 0 1 7 6 0  
03 -0 1-0 2 1 2 2  
0 3 - 0 4 - C  1417 
0 3 -0 7 -0 0 5 3 4 
0 3 - 0  7-0 1073 
03- 13-02002 
0 1 - 0 6 - 0 0 2  82 
01-01-021 30 
1 0 - 0 9 - 0 2 1 2 8  
0 3 - 0 1 - 0 0 5 9 1  
03- 0 9 - 0 0 8 4 5  
03-01-01807 
03-0 1 - 0 1 9 3 2  
0 3 -  09-0009 3 
03-0 1-0 1 3  39 
0 3 - 0 1 - 0 0 3 6 1  
0 3 - 0 4 - 0 1 0 2 0  
0 3 - 0  1-007 02 
03- 11- 0 10 18 
03- 1 0 - 0 2 1  59 
0 1 - 0 5 - 0 0 3 1 0  
0 3- 0 4-00 1 5 2 
04-0 1-0 19 12 
0 3 - 0 1 - 0 0 6 0 5  
07-0 1-0 1 2 3 8  
0 3 - 1 3 - 0 1 6 8 2  
0 3 - 1  1-01541 
03-11-01490 
01-0 1-0141 5 
0 1 - 0 2 - 0 0 1 9 6  
01 -02-0 1 8  5 2  
0 1- 0 4- 0 1 7 2  9 
0 3 - 0 1 - 0 2 1 4 0  
0 3 - 0 2 - 0 0 8 0 1  
0 3-0 2-0 11 09 
0 3 - 0 2 - 0 1 5 4 4  
0 3-0 2-0  1603 
03-02-01606 
0 3 - C 2 - 0 1 6 1 7  
0 3 - 0 2 - 0 1  8 9 3  
03-04-00121 
03-04-00395 
03- 04-004 16 
03-04-01621 
0 3 - C 4 - 0 1 7 1 1  
0 3 - 0 4 - 0 1 9 4 7  
0 3 - 0 4 - 0 2 0 2 3  
0 3 - 0 8 - 0 0 9 8 6  
0 3 - 0 8 - 0  1 7 6 3  
07-1 2 - 0 1 7 2 7  
08- 0 3-0  1 4 4 5  
0 8 - 0 3 - 0  1 4 5 6  
0 9 - 0 8 - 0 0 7 9 9  
10-09-00698 
03-09-00107 
0 3-0 9-001 28 
03-09-00139 
0 3 - 0 9 - 0 0 2 0 0  
0 3- 09-00 6 52 
0 3 - 0 9 - 0 1 5  36 
0 3 - 0 9 - 0 1 7 8 0  
0 3- 0 9-0 1 9 4 6  
0 3 - 1 2 - 0 0 9 1 1  
03-13-00721 
03- 1 3 - 0  11 34 
0 3 - 1 3 - 0  1 1 4 8  
03-13-01602 
0 3 - 1 3 - 0 1 6 0 9  
0 3 -  1 3 - 0  16  16 
0 3 - 1 3 - 0 1 6 4 1  
03- 13-0 1 6  5 0  
0 3 - 1 3 - 0 1 6 5 8  
03-13-01672 
0 3 - 1 3 - 0 1 6 9 3  
0 3- 13-0 17 5 6  
0 3- 13-0 176 5 
0 3 - 1  3 -0 20 00 
0 1 - 0 6 - 0 1  7 4 5  
0 1 - 1 2 - 0 1 7 6 8  
0 2 - 0 1 - 0 0 2 8 3  
0 3 - 0 1 - 0 0 1 C 3  
03-0 1-00136 
0 3 - 0 1 - 0 0 4 1 8  
03-0 1 - 0 0 4 5 7  



RFFUSE I MPROVEMENT G A I N S  CUSTOMERS 
SELF-SUPPORTING REFUSE PROGRAM 

BARGES SERVE AS TRUCKS FOP REFUSE C O L L E C T I O N  
ST. C A T H A R I N E S  SEES SAVINGS ( C O S T ( C O L L E C T I O N 1  

DINOSAUR TRANSPORT SOLVES A C L E A N S I N G  PROBLEM 
B I G  REFUSE CONTAINERS PAY D I V I D E N D S  

300 PERCENT B I G G E R  PAY LOADS 
D E T R O I T  EDUCATES C I T I Z E N S  TO IMPROVE S A N I T A T I O N  

WE LOWERED THE COST AND IMFROVED T H E  S E R V I C E  
B A L T I M O R E ' S  C O N T I N U A L  I' C L E A N  C I T Y  It C A M P A I G N  

FORMER NEW-YORK C H I E F  F I N D S  P R I V A T E  HAULERS NEEDED 

HOW B I G G E S T  CLEANUP CAMPAIGN WAS HANDLED 
I N T E R N A T I O N A L  A I R P O R T  CONTRACT IS DEMANDING 

ROCKEFELLER CENTER'S REFUSE SYSTEM A MODEL 
HOW THEY CLEANED T H E  BRUSSELS WORLD'S F A I R  

DELAWARE F I P M  FEATURES S E R V I C E  ANC C L E A N L I N E S S  
S I N G L E  HAULER P L E A S E S  BATTLE-CREE K CUSTOMERS 

P R I V A T E  I-AULEPS HOLD STRONG OREGON P O S I T I O N  
VIGOROUS C A M P A I G N  E A S E S  TOWNSHIP L I T T E R  PROBLEM 

LOS-ANGELES R E S I D E N T S  WANT COMBINED S E R V I C E  
V I L L A G E  OF OAK PARK SOLVES REFUSE PROBLEM 

MASSACHUSETTS HAULER R E L I E S  ON SUPERIOR S E R V I C E  
AN OPEN L E T T E R  T O  B A L T I M O R E  

NEW E Q U I P M E N T  A I D S  C H I C A G O  CONTRACTORS 
S I N G L E  PACKER DOES A I R  FORCE BASE J O B  

HAULER S E R V I N G  U.N. I S  ONE OF NEW-YORK'S LAPGEST 

HAULER HELPED P h G E N I X v  A R I Z O N A 9  WIN C I T Y  AWARD 
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( C O L L E C T I O N  ) /  
( C O L L E C T I O N  ) /  
( C O L L E C T I O N  ) /  
( C O L L E C T I @ N  I /  
( C O L L E C T I O N  1 /  
( C O L L E C T I O N  I /  
I C O L L E C T I O N  ) /  
( C O L L E C T I O N  ) /  
( C O L L E C T I O N  I /  
( C O L L E C T I O N  ) /  
( C O L L E C T I O N  I /  
( C O L L E C T I O N  I /  
( C O L L E C T I O N  ) /  
( COLLE'CTION 

CO-OP VENTURE SUCCESS FOP. F I V E  C A L I F O R N I A N S  ( 
CONTRACTOR MATCHES CCMMUNITY GROWTH ( SALVAGE ( P A P E R )  
EP REFUSE COLLECTORS ON T H E  ROUTE ( T R 4 I N ( V E H I C U L A R )  
NNESSEE HAULER GETS P L A U D I T S  OF S A N I T A R I A N S  ( VECTOR 
ERTED I N C I N E R A T O R  MAKES EXCELLENT TRANSFER S T A T I O N  ( 
MUST H A V E  A GARBAGE D I S P O S A L  U N I T  ( G R I N D E R I G A R B A G E )  
R A I L E R S  HOLD THE K E Y  TG C I T Y ' S  PROBLEM I N C I N E R A T O R  
TMENTAL U N I T  PROMISES WELL I N  DADE COUNTY, F L O R I D A  ( 

R A D I O  C U T S  TRUCK T I M F t  M I L E A G E  FOR CHICAGO HAULER ( 
R I Z A T I O N  O F  COMMERCIAL REFUSE SAVES $1000 PER WEEK ( 

TO ACCEPT UNWAKTED J A L O P I E S  ( C A R (  JUNK 1 BULKY-WASTE 
L E R S  P A Y  A T  M U N I C I P A L  I N C I N E R A T O R S  I COST(OPERAT1NG) 
CE COMPETED W I T H  FPEE C I T Y  S E R V I C E  ( COST(OPERAT1NG) 
R MODERN S A N I T A T I G N  GETS RESULTS ( S A N I T A R Y - L A N D F I L L  
A N 0  WHEREFOR OF C L E A N S I N G  I N  NEW YORK ( I N C I N E R A T I O N  

ONOMIC C O N S I D E R A T I O N S  ( SACK(PAPER1 COST ( C O L L E C T I O N )  
FLOOD EROSION ( S A K I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  

N T Y  TURNS TO P R I V A T E  H A U L I N G  F I R M  ( C O S T ( C O L L E C T I O N 1  
SAVES $ 2  M I L L I O N  YEARLY ( CDST(CPERAT1NG) ECONOMICS 

L ( TRANSFER-STATION COMPACTION COST(  F R E I G H T )  REFUSE 
OF B R I T I S H  P R A C T I C E S  ( S A N I T A R Y - L A N D F I L L  COMPOST I N G  

L L E C  T I O N  STORAGE ( U N S A N I  T A R Y I  C O N T A I N E R S  ( C O L L E C T 1  ON) 
D BULK ( C H A R A C T E R I S T I C S  Q U A N T I T Y  C O M P O S I T I O N  CHUTES 

T E  D I S P O S A L  AN EXAMPLE TO OTHERS ( S A N I T A R Y - L A N O F I L L  
I C K  C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  
MATTER D A I L Y  I N D I C A T E D  B Y  N A T I O N A L  SURVEY ( Q U A N T I T Y  
E R V I C E  CONTRACT ( C O S T ( C O L L E C T I O N 1  S A N I T A R Y - L A N D F I L L  
E R A T I N G )  CAN(SPLVAGE-VALUE)  COST ( C A P I T A L )  COMPOSTING 
E B A S 1  S ( R O T E R Y - K I L N  SALVAGE(FERROUS1 C O S T ( C A P 1 T A L )  
I N  ERAT I O N  RECLAMAT I C N  ( L  AND) I N C I N E R A T I O N  BULKY-WASTE 
ULKY-  WAST E I NC I NE RAT I ON S A N I T A R Y  -L AN 0 F I L L  COMPOST I N  G 
R V A R Y I N G  D I S T A N C E S  ( CENTRALZUG PNEUMATIC-TRANSPORT 

REPORTER F I N D S  REFUSE 
I S  S A N I T A T I O N  WORK THE R I S K I E S T  OF C I T Y  JOBS ( 

REFUSE Q U A N T I T I E S  AND C H A R A C T E R I S T I C S  ( R E C L A M A T I O N  
COST O F  REFUSE 

C I T I N G  M A C H I N E  O F F E R I N G  P O S S I B I L I T I E S  I N  BOTH REFUSE 
M I  SSTON(CONTR0L)  ) /  T E C H N I C A L  DEVELOPMENTS I N  REFUSE 

COSTS OF GARBAGE 
A SURVEY BY P U B L I C  WOPKS - C I T Y  P R A C T I C E S  FOR REFUSE 
9 5 4- 1 9 5 5 / REFUS E 
0 5 6- 19 57 / REFUS E 
9 5 8 -1 9 59 / REFUSE 
960-1961 / REFUS E 
962-1963/ REFUS E 
M P O S I T I O N  I /  O R G A N I Z A T I O N  OF GARBAGE 
RK STUDY AND I N C E N T I V E  BONUS AS A P P L I C A B L E  T O  REFUSE 
R Y - L A N D F I L L  ) /  

REFUSE 
C L E A N I N G  ( FREQUENCY C O M P O S I T I O h  Q U A N T I T Y  I /  REFUSE 

S AND EQUIPMENT ( COST(OPERAT1NG) V E H I C L E S  I /  REFUSE 
COMPOSTING SALVAGE S A N I T A R Y - L A N D F I L L  I /  REFUSE 
T ( C A P I T A L 1  B R I Q U E T T E ( F U E L )  C A L O R I F I C - V A L U E  / REFUSE 
ED C O N T A I N E R (  REQU IREMENTS ) C O N T A I N E R (  S I Z E )  1 / REFUSE 
( Q U A N T I T I E S  G R I N D I N G  ) /  
D I S P O S A L  C O M P O S I T I O N  A N I M A L - F E E D  / REPORT UPON T H E  

AREA ( Q U A N T I T Y  C O S T ( A N A L Y S E S )  S A N I T A R Y - L A N D F I L L  ) /  
E R A T I N G )  ) /  A STUDY O F  REFUSE 

REFUSE 
R I S T I C S  COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  ) /  
HEY-SYSTEM C H A R A C T E F I S T I C S  C O M P O S I T I O N  ) /  REFUSE 

( C O L L E C T I O N  G R I N D I N G  SLURRY-TRANSPORT ECONOMICS I / 
NEW MACHINES SPEED CORRUGATED 

OMICS H E A L T H  VECTOR SALVAGE I / A N  A N A L Y S I S  O f  REFUSE 

O N N E C T I C U T t  MODERNIZES R E F U S E  S E R V I C E  ( I N C I N E R A T I O N  

A MONICA $60,0G0 ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 

C O L L E C T I O N  I /  
C O L L E C T I O N  1 / 
COLL E C T I O N  ) / 
C O L L E C T I O N  ) /  
C O L L E C T I O N  1 / 
COLL ECT I O N  1 / 
C O L L E C T I O N  I /  
C O L L E C T I O N  1 / 
C O L L E C T I O N  ) /  
C O L L E C T I O N  1 / 
C O L L E C T I O N  1 / 
C O L L E C T I O N  I /  
C O L L E C T I O N  1 / 
COLL ECT I O N  1 / 
C O L L E C T I O N  / 
C O L L E C T I O N  / 
C O L L E C T I O N  ) /  
C O L L E C T I O N  I / 
C O L L E C T I O N  / 
C O L L E C T I O N  I /  
C O L L E C T I O N  1 / 
COLL ECT I O N  1 / 
C O L L E C T I O N  ) /  
C O L L E C T I O N  ) /  
C O L L E C T I O N  I /  
C O L L E C T I O N  1 / 
C O L L E C T I O N  1 / 
C O L L E C T I O N  I /  
C O L L E C T I O N  1 / 
C O L L  ECT I O N  / 
C O L L E C T I O N  I /  
C O L L E C T I O N  ) / 
COLL ECT I O N  I / 
C O L L E C T I O N  / 
C O L L E C T I O N  / 
C O L L E C T I O N  I /  
C O L L E C T I O N  1 / 
C O L L E C T I O N  1 / 
COLLECT I O N  1 / 
C O L L E C T I O N  ) / 
COL L ECT I O N  1 / 
C O L L E C T I O N  I /  

KE 
TE 

CONV 
YOU 

B I G  T 
EXP ER 

TWO- WAY 
CONTA I N E  
NEW YORK 
WHAT H A U  

HAULER ON 
B I G  D R I V E  FO 

T H E  HOW9 WHY 
WEST HARTFORD9 C 

B I N S  OR SACKS- EC 
S A N I T A R Y  F I L L  R E P A I R S  

C I T Y  I N  LOS ANGELES COU 
D E T R O I T  I N C E N T I V E  SYSTEM 
R A I L - H A U L  REFUSE DISPOSA 
S C O T T I S H  A U T H O R I T Y  T E L L S  

CLEAN AND Q U I E T  ( N O I S E ( C 0  
PROBLEMS OF H I G H  L I V I N G  AN 

TRANSFER S T A T I O N  SAVES SANT 
P E O R I A ' S  E I G H T  YEARS O F  P R I V A  

RHODE I S L A N D  F I R M  TAKES ON WARW 

SANTA BARBARA AWARDS 10-YEAR REFUSE S 
PER C A P I T A  F I G U R E  OF 5.1 POUNDS OF 

03-01-00522 
03-01-00529 
0 3-0 1-0 059 1 
0 3-0 1-0 06 72 
03-01-009 16 
03-01 -00946 

03-01-01205 
03-01-01454 
03-01-0 1462 
03-01-01576. 
03-01-01579 
03-0 1-0 1581 
03 -0 1-01 5 88 
03-01-01593 
0 3-01-016 1@ 
03-01-01640 
03-01-01643 
03-01-0 1663 
03-01-01674 
03-0 1-01677 
03-01-0 1684 
03-01-01 706 
03-0 1-0 17 10 
03-0 1-0 17 19 
0 3- 0 1-0 1749 
03-01-0 1759 
03-01-Cl782 
0 3-0 1-0 18 27 
0 3 -0 1-000 86 
03-01-01 648 
03-03-0 1239 
09-07-00125 
0 8- 03-004 5 8 
03-02-01722 
03-01-0 17 75 
0 3- 0 2-00 5 87 
03- 13-0 1820 
08-14-01678 
03-13-01810 
0 7-01 -0 15 95 
08-0 1-0 12 58 
08-03-0 120 1 
03 49-008 31 
07-01-0 1349 
03-01-01563 
03 -0 1-0 1791 
10-08-00171 
03-01-01589 
03-01-00915 
03- 12-00677 
03 -0 3 -00 502 
07-01-01 549 
03-13-01682 
02-01-00515 
07-01-01453 

03-01-01.081 

C O L L E C T I O N  ) /  I N C I N E R A T O R  USES TRASH AS F U E L  T C  PRODU 08-03-00019 
C O L L E C T I O N  1 /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PROD 08-03-01448 
C O L L E C T I O N  I /  R E F U S E  P L A Y S  KEY ROLE FOR S C O T T I S H  C I T Y  06-03-00518 
C O L L E C T I O N  I /  W I L L  WE BURY OURSELVES I N  GARBAGE PRP 01-01-006-57 
C O L L E C T I O N  ) /  1984 I N  1967 - USE O F  A I R  FOR CONVEYING 10-09-01052 
C O L L E C T I O N  A TOUGH J O B /  03-13-0 1591 
C O L L E C T I O N  ACCIDENT ) /  0 1-06-0 15 98 
C O L L E C T I O N  A I R - P O L L U T I O N  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I  02-01-01119 
C O L L E C T I O N  AND 
C O L L E C T I O N  ANC 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
COLLECT I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
COLLECT I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I @ N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 
C O L L E C T I O N  A N 0  
C O L L E C T I O N  AND 
C O L L E C T I O N  AND 

D I S P O S A L /  
D I S P O S A L /  RENO I 1  - AN I N T E R E S T I N G  AND 
D I S P O S A L  ( C O M P O S I T I O N  C O L L E C T I O N  TRAN 
D I S P O S A L  ( C O S T ( O P E R A T I N G 1  I /  
D I S P O S A L  ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  
D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1 
D I S P O S A L  - A N  ANNOTATED B I B L I O G R A P H Y  1 
D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1 
D I S P O S A L  - A N  ANNOTATED B I B L I O G R A P H Y  1 
D I S P O S A L  - A N  ANNOTATED B I B L I O G R A P H Y  1 
D I S P O S A L  A T  MAASTRICHT ( COMPOSTING CO 
D I S P O S A L  A T  WORTHING ( COST(OPERAT1NG) 

D I S P O S A L  I N KENOSHA/ 
D I S P O S A L  I N  WESTERN EUROPE - P A R T  I- R 
D I S P O S A L  I N  WESTERN EUROPE - PART I 1  - 
D I S P O S A L  I N  WESTERN EUROPE PART I11  ( 
D I S P O S A L  I N  WESTERN EUROPE-- P A R T  I V -  
D I S P O S A L  I N  194 WESTERN C I T I E S  ( FREQU 
D I S P O S A L  OF O V E R S I Z E D  BURNABLE WASTES 
D I S P O S A L  OF REFUSE I N  T H E  COUNTY S A N I T  
D I S P O S A L  OF S O L I D  WASTE FOR T H E  DES MO 
D I S P O S A L  SYSTEM ( OPEN-DUMPING COST( OP 
I N C I N E R A T I O N  ( COST Q U A N T I T Y  I /  
P R E P A R A T I O N  OF B U L K Y  REFUSE ( T E P E E  BU 
REFUSE C H A R A C T E R I S T I C S  ( Q U A N T I T Y  GARC 
REMOVAL OF M U N I C I P A L  S O L I D  WASTES BY P 
SALVAGE / 
S A N I T A R Y  L A N D F I L L  D I S P O S A L  ( ANIMAL-FE 

D I S P O S A L  I N  ANCHORAGE9 ALASKA ( S A N I T A  

03-08-00949 
03-02-01313 
01-0 1-00298 
03-0 B -0 1005 
01-0 1-00675 
0 1-0 1-001 68 
01-01-00516 
01-01-00540 
01-01-005 84 
0 1- 0 1- 006 80 
06-03-00208 
03-01-01425 
03-0 1-0 1631 
01-02-009 62 
03-01-00554 
03-01-00557 
04-02-00562 
0 8- 0 3-00 6 73 
03-0 1-0 1698 
01-07-00564 
01-0 1-0068 5 
0 2-0 1-0 2 10 2 
0 3-0 1-0 1000 
03-08-00951 
01 -07-0 12 48 
03- 0 1-00 5 6 9 
10-0 9-02 170 
04-02-01909 
07-0 1-0 15 12 
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T I O N  A N 0  D I S P O S A L  I N  WESTERN EUROPE - P A R T  I- REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  ( FREQUENCY C O M P O S I T I O  
ON AND D I S P O S A L  I N  K E S T E R N  EUROPE - PART I 1  - REFUSE C O L L E C T I O N  AND S T R E E T  C L E A N I N G  - O P E R A T I N G  TECHNIQUES 
I E T  U N I O N  ( C O M P O S I T I O N  COMPOSTING T I P P I N G  FREQUENCY C O L L E C T I O N  ANIMAL-FOOD SEGREGATION S A L V A G E  I /  TREATME 
RS ( C O S T ( C A P I T A L 1  C O S T ( O P E R A T 1 N G I  E M I S S I O N ( C O N T R 0 L I  C O L L E C T I O N  ASH-DISPOSAL R A I L - H A U L  ) /  TWO NEW I N C I N E R A  

REFUSE C O L L E C T I O N  AT WALTHAMSTOW/ 
I F  REFUSE S E R V I C E S  STOP WHAT HAPPENS ( VECTOR P E S T  C O L L E C T I O N  B E N E F I T ( C O L L E C T I O N 1  COST(  R E F U S E )  ) /  

T TO ACCEPT B I O S  FOR CONTRACT-REMOVAL O F  JUNK CARS ( C O L L E C T I O N  BULKY-WASTE I /  NEW YORK C I T Y  - P L A N  
U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  HEAT-RECOVERY C O L L E C T I O N  BULKY-WASTE I /  ENVIRONMENTAL H A Z A R D S  - URB 
RECOMMENDED REFUSE D I S P O S A L  P L A N  ( REGIONAL-APPROACH C O L L E C T I O N  BULKY-WASTE I N C I N E R A T I O N  S A N I T A R Y - L A N O F I L L  

REFUSE C O L L E C T I O N  B Y  CONTRACT ( S A N I T A R Y - L A N D F I L L  ) / 
T I F F I N ,  O h 1 0 9  B U Y S  BETTER REFUSE S A N I T A T I O N  ( C O L L E C T I O N  C H A R G E S ( C O L L E C T I O N 1  I /  

C E N T R A L I A ,  WASHINGTON, ADOPTS A REFUSE PROGRAM ( C O L L E C T I O N  C H A R G E S ( C O L L E C T I 0 N )  I /  
F L C R I D A  H A U L E R  RUNS A U N I Q U E  O P E R A T I O N  ( C O L L E C T I O N  C O L L E C T I O N ( C O N T A 1 N E R )  J /  

/ AN E N G L I S H  COMMENT ON MODERN EQUIPMENT ( C O L L E C T I O N  COMPACTION S A C K ( P A P E R 1  V E H I C L E ( T R A N S F E R 1  J 

F I R M  M I S S E S  NO CHANCE FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  C O L L E C T I O N  C O M P L A I N T S  R A D I O  I /  WASHINGTON 
T I O N  AREAS ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C O L L E C T I O N  C O M P O S I T I O N  ) /  REFUSE A N 0  L I T T E R  CONTROL I 
PECTS CF TOWN REFUSE D I S P O S A L  ( C U A N T I T Y  C O M P O S I T I O N  C O L L E C T I O N  COMPOSTING S A L V A G E ( M E T A L S 1  I N C I N E R A T I O N  OC 

O F  S O L I D  WASTES ( I N C I N E R A T I O N  R E S I D U E  O R G A N I Z A T I O N  C O L L E C T I O N  COMPUTERS S I T E - L O C A T I O N  REGIONAL-APPROACH 

QUESTIONS A N 0  ANSWERS ABOUT WASTE PAPER ( C O L L E C T I O N  COMPACTION SALVAGE(PAPER1 ) /  

T H E  A P P L I C A T I O N  CF P L A S T I C S  T O  P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  C O N T A I N E R  ) /  
DUSTLESS L O A D I N G  ( C O L L E C T I O N  CONTAINER I /  

SUCCESS KEYED TO MAN ON TRUCK ( C O L L E C T I O N  C C N T A I N E R  ) /  
O I T  SHOWS WAY T C  C L E A N  U P  AT A S A V I N G  T O  EVERYBODY f C O L L E C T I O N  C O N T A I N E R  ) /  DETR 
E N T I A L  REFUSE STORAGE A h 0  C O L L E C T I O N  ( VECTOR I N S E C T  C O L L E C T I O N  CONTAINER I /  F L Y  AND ECONOMIC E V A L U A T I O N  0 

H A N D L I N G  METHOCS, CCMPUTATION WITHOUT O R G A N I Z A T I O N  ( C O L L E C T I O N  C O N T A I N E R S  I /  F I N L A N D ' S  REFUSE 
C O L L E C T I O N  OF I N D U S T R I A L  WASTE AT GREENOCK ( C O L L E C T I O N  CONTAINERS I /  

C I T Y  P R O F I T S  FROM TEN-YEAR C O L L E C T I O N  CONTRACT/ 
S E A T T L E  D I S P O S A L  COMPANY RUNS ALERT O P E R A T I O N  ( C O L L E C T I O N  CONTRACT C D S T ( C O L L E C T I 0 N J  1 / 

GARBAGE CLEANUP A STAGGERING TASK ( C O L L E C T I O N  C O S T ( C L E A N U P )  I /  
U I P M E N T )  I /  WASTE C O L L E C T I O N  COST CUT BY PORTABLE B A L E R  ( C O L L E C T I O N ( E Q  

P H I  L A O E L P H I A  F I R M  G F T S  D I S P U T E D  RATE I N C R E A S E  ( C O L L E C T I O N  COST(  C O L L E C T I O N )  I /  
- C A L I F O R N I A  STUDY LOOKS I N T O  THE FUTURE ( Q U A N T I T Y  C O L L E C T I O N  C O S T ( C O L L E C T I 0 N )  I /  AUTOMATED R E F U S E  HANDL 

D ANNUAL M E E T I N G  OF T H E  I N S T I T U T E  FOR S O L I D  WASTES ( C O L L E C T I O N  C O S T ( C O L L E C T I 0 N )  HEAT-RECOVERY I N C I N E R A T I O  
TEMS AN0 A R T I F I C I A L  I L L U M I N A T I O N  OF COMMUNAL AREAS ( C O L L E C T I O N  C O S T ( C O L L E C T I O N 1  I N C I N E R A T I O N  P O L L U T I O N (  A I  

MORE S E R V I C E  A T  L E S S  COST ( C O L L E C T I O N  COST(OPERAT1NG) I /  
I L L I N C I S  V I L L A G E  SWITCHES T O  P R I V A T E  CONTRACT ( C O L L E C T I O N  COST(OPERAT1NG) I /  

CANTON REFUSE STUDY MAKES MANY I N T E R E S T I N G  P O I N T S  ( C O L L E C T I O N  C O S T ( O P E R A T I N G 1  GRINOER(GARBAGE1 ) /  
SMALL TOWN PEFUSE H A N D L I N G  ( C O L L E C T I O N  C O S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  I /  

C C L L E C T I O N S  WERE MORE T H A N  DOUBLE0 f C O L L E C T I O N  C O S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  ) /  
P L A N N I N G  A SUCCESSFUL L E A F  REMOVAL PROGRAM ( C O L L E C T I O N  C O S T ( O P E R A T I 0 N )  E Q U I P M E N T ( C 0 L L  E C T I O N )  ) /  

R E O R G A N I Z A T I O N  CUTS REFUSE C O L L E C T I O N  COSTS/  
LARGE C O N T A I N E R  C O L L E C T I O N  COSTS/ 

CTION-EQUIPMENT ) /  WE CUT 30 PERCENT FROM OUR REFUSE C O L L E C T I O N  COSTS ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  ROUT 

CONTRACTOR CUTS C I T Y  C O L L E C T I O N  COSTS ONE-THIRD ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  
E C T I O N )  C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I / C O L L E C T I O N  COSTS PUSH I L L I N O I S  TAX L I M I T  C E I L I N G  ( CO 

S I Z E - R E D U C T I O N  I /  ARE P I P E L I N E S  T H E  ANSWER TO WASTE C O L L E C T I O N  D I L E M M A ?  ( C O L L E C T I O N  SLURRY-PUMPING COST(  
P U T T I N G  TECHNOLOGY TO WORK ON WASTE ( C O L L E C T I O N  OISPOSAL(METHO0S I SALVAGE I /  

A B I L E N E  C U T S  C O L L E C T I O N  COSTS ( TRANSFER-STATION J /  

P R I V A T E  REFUSE C O L L E C T I O N  DOES WORK/ 
MOCERN FACKER TRUCKS AND I N C I N E R 4 T I O N  ( C O L L E C T I O N  ECONOMICS I /  

V E H I C L E  TESTS I N  S H E F F I E L D  ( C O L L E C T I O N  EQUIPMENT ) /  
M E N T ( C O L L E C T I O N 1  C O S T ( O P E R A T I 0 N )  ) /  HOW C O L L E C T I O N  E F F I C I E N C Y  I N F L U E N C E S  REFUSE COSTS ( E Q U I P  

/ REFUSE C O L L E C T I O N  EQUIPMENT W I L L  P A Y  FOR I T S E L F  I N  TWO YEARS 
GARBAGE C O L L E C T I O N  F E E  T O  PAY FOR WATER TANK/  

I N S T A L L  VACUUM C O L L E C T I O N  FOR $750,000 ( C O L L E C T I O N  I /  
BETTER REFUSE C O L L E C T I O N  FOR L E S S  MONEY ( C O S T ( O P E R A T I O N 1  I /  

M U N I C I P A L  R E F U S E  P R A C T I C E S  I N  OKLAHOMA ( C O L L E C T I O N  FREQUENCY I /  
M I L L I O N  T t N  MOUNTAIN O F  REFUSE EVERY YEAR ( Q U A N T I T Y  C O L L E C T I O N  FREQUENCY BULKY-WASTE S A N I T A R Y - L A N D F I L L  TR 

OF M U N I C I P A L  S O L I D  WASTES B Y  PNEUMO-SLURRY SYSTEM ( C O L L E C T I O N  G R I N D I N G  SLURRY-TRANSPORT ECONOMICS I /  COL 
N T R A L  REFUSE D I S P O S A L  AT ESSEN-KARNAP ( I N C I N E R A T I O N  C O L L E C T I O N  HEAT-RECOVERY C O S T ( C A P I T A L 1  SLUDGE(SEWAGE1 
S T R I A L  WASTES ( Q U A N T I T Y  C H A R A C T E R I S T I C S  C O M P O S I T I O N  C O L L E C T I O N  HEAT-RECOVERY I N C I N E R A T I O N  I /  ACCUMULATION 

BULK REFUSE C O L L E C T I O N  H E L P S  K E E P  NEW YORK CLEAN ( BULKY-WASTE ) /  
T H E  E V O L U T I O N  OF A NEW REFUSE C O L L E C T I O N  H E L P E R  ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  

MONTREAL CHANGES C O L L E C T I O N  HOURS/ 
REPORT ON THREE METHODS OF C O L L E C T I O N  I N  EUROPE ( C O L L E C T I O N  S A C K ( P A P E R 1  ) /  

UNUSUAL SYSTEM OF C O L L E C T I O N  I N  FRENCH C A P I T A L /  
E V O L U T I O N  OF ' D U S T L E S S '  C O L L E C T I O N  I N  GERMANY ( SACK COMPOSITION C O L O N I A  I /  

M U N I C I P A L  C O L L E C T I O N  I N  L I M A ,  O H I O /  
REFUSE C O L L E C T I O N  I N  LOS ANGELES/  

FREQUENCY OF C O L L E C T I O N  I K M U N I C I P A L I T Y  S E R V I C E /  
( P R O T E C T I V E - C L C T k I N G  BULKY-WASTE ) /  DUSTLESS REFUSE C O L L E C T I O N  I N  THE C I T Y  OF B I R M I N G H A M  - A PROGRESS REP 

REFUSE C O L L E C T I O N  I N  THE C I T Y  OF L O S - A N G E L E S I  
S O L I 0  WASTES H P N D L I N G  I N  H O S P I T A L S  ( Q U A N T I T I E S  C O L L E C T I O N  I N C I N E R A T I O N  I /  

S PUSH I L L I N O I S  TAX L I M I T  C E I L I N G  ( C O S T ( C O L L E C T I 0 N I  C O L L E C T I O N  I N C I N E P A T I O N  S A N I T A R Y - L A N D F I L L  ) /  C O L L E C T I  
B I L L  TO P R O V I O E  $43 M I L L I O N  ( L A h  H I S T O R Y  COMPOSTING C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  ) /  S O L I D  WA 
TRACTS AND EXCERPTS FROM T H E  L I T E R A T U R E  ( COMPOSTING C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  B I B L I O G R A P H  
WARD LOOK AT P U B L I C  C L E A N S I N G  ( W A N T  I T Y  C O M P O S I T I O N  C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  COMPCSTING 
T F I C - V A L U  E COMPOS I T I O N  S A N I  TARY-LA NDF I L L BULKY-WAST E COLLECT I ON I N C I N E R A T O R  EM I S  S I O N (  CONTROL ) I / R E  FUSE D I  
N T A I N E R )  I /  DUSTLESS 8 C O L L E C T I O N  I S  TREND I N  MUCH OF EUROPE ( C O L L E C T I O N ( C 0  

I N G  ) /  A B R I T I S H  SUFVEY OF F O R E I G N  REFUSE P R A C T I C E  ( C O L L E C T I O N  L ITTER-REMOVAL S A N I T A R Y - L A N D F I L L  I N C I N E R A T  
W I C H I T A  ORDINANCE ( C O L L E C T I O N  L4W ) /  

BULK STORAGE AND M E C H A N I Z E D  C O L L E C T I O N  OF COMBINED REFUSE/  
B U L K  STCPAGE A N 0  M E C H A N I Z E D  C O L L E C T I O N  OF C O M B I N E 0  REFUSE ( C O S T ( C O L L E C T I 0 N )  ) /  

ON CONTAINERS I /  C O L L E C T I O N  OF I N D U S T R I A L  WASTE AT GREENOCK ( C O L L E C T I  
G R I N D I N G  HYOPAULIC-TRANSPORT PNEUMATIC-TRANSPORT ) /  C O L L E C T I O N  O F  M U N I C I P A L  S O L I D  WASTES I N  P I P E L I N E S  ( C 

/ PAPER B A G  C O L L E C T I O N  O N  REQUEST ( SA€K.IPAPER) COST ( O P E R A T I N G )  J 
S A N I T A T I  C)N OPERATIONS I N  FRANKFURT GERMANY ( SALVAGE C O L L E C T I O N  OPEN-DUMP ) /  

C L E A N L I N E S S  A M I 7  Q I I I E T N E S S  I N  THE STORAGE AND C O L L E C T I O N  O F  REFUSE/  

DAVENPORT'S COMPREHENSIVE REFUSE C O L L E C T I O N  ORDINANCE ( LAW ) /  
VACUUM NETWORK SERVES 3,000 APARTMENTS ( C O L L E C T I O N  PNEUMATIC-TRANSPORT I / 

T H E  GREAT TRASH E X P L O S I O N  ( I N C I N E R A T I O N  Q U A N T I T Y  C O L L E C T I O N  P O L L U T I O N  I /  
NCY LAW C O L L E C T I O N ( M E T H O D S 1  RECORD-SYSTEMS I / REFUSE C O L L E C T I O N  P R A C T I C E  ( C O L L E C T I O N ( E Q U I P M E N T 1  Q U A N T I T I E  

PRESENT STATUS AND TRENDS I N  REFUSE C O L L E C T I O N  P R A C T I C E  ( SALVAGE I N C I N E R A T O R S  SACKS I /  

03-01-00554 
03-01-00557 
01-01-00841 
08-03-01435 
03-01-00922 
03-1 3-0 1795 
01-07-00684 
0 1-06-010 45 
0 1-0 5-0 20 89 
03-0 1-0 12 11 
03-0 1-011 10 
03-0 1-0 1193 
03-0 1-01 703 
03-13-00678 03-02-0 1733 

03-0 1-0 1766 
02-01-01863 
01-01-00211 
01-01-02109 
0 1- 12-0 20 11 
03-01-0 1884 
03- 13-0 1027 
03-01-01555 
03-11-01541 
03-04-0 1260 
03-01-00658 
03- 13-01744 
03 -0 1 -0 1626 
03-02-01 790 
03-08-0 10 13 
03-06-00420 
03-01-02155 
0 1- 12 -0 20 88 
0 3-0 1-0 20 87 
0 3-0 1-00 5 31 
0 3 - 1 3 -0 1 6 67 
03-01-01 646 
03-01-00843 
03-0 8 -003 63 
03-13-01034 
0 1-04-00 5 42 
03-01-01212 
0 3-0 7-0 1436 
03-13-01350 
03-01-01794 
0 1-05-0 1747 
10-09-0 1996 
01-01-00302 
03-01-00526 
03-0 1-01102 
03-0 1-0 10 32 
03-02-01899 
03-0 1-00559 
03-13-00950 
10 -09 -0 069 B 
03-01-005 55 
03-01-00647 
02 -0 1 -0 17 41 
10-09-02170 
08-03-01279 
01-01-015 30 
03-04-016 57 
03-0 1-007 33 
03-01-01 762 
03-0 1-00504 
03-01 -0 17 71 
03-01-01 600 
03-0 1-0 11 39 
03-07-00553 
03-06-0 1694 
03-01-02086 
03-01-01707 
03-0 1-02096 
0 1-05-0 1747 
01-04-01823 
01-01-01991 
01 -0 1-0 13 82 
0 8- 0 3-0 20 8 5 
03-01-01570 
01-04-01557 
0 1-0 1-0 16 36 
0 3 -04-00 1 BO 
0 3-0 4-0 1401 
0 3-04-0 1260 
10-09-0 1191 
03-04-02133 
03-09-Qo 158 
03-01-011 89 
01 -04- 01 190 
10-0 9-0 1261 
08-03-00040 
03-01-00066 
03-01-0 1326 
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N A T I O N A L  SURVEY OF REFUSE C O L L E C T I O N  
HOW TO S O L V E  THE H O L I D A Y  C O L L E C T I O N  

1 BULKY-WASTE I N C I N E R A T O R  / REFUSE C O L L E C T I O N  
L A B O R )  ) /  ONLY MODERN WASTE C O L L E C T I O N  

I /  DUSTLESS C O L L E C T I O N  
N I N E T Y  FOUR PERCENT VOTE AYE ( SACK(PAPER1 C O L L E C T I O N  

EPORT OF INDUSTRY BASED ON UNSOUND RESEARCH ( SURVEY C O L L E C T I O N  
NO REFUSE REFUSED ( BULKY-WASTE C O L L E C T I O N  

P I T 3 L  H I L L  ( T R A N S F E R - S T A T I O N  S A N I T A R Y - L A N D F I L L  ODOR C O L L E C T I O N  
AFFLUENCE PLUS PPPER EQUALS MOUNTAINS OF D E B R I S  ( C O L L E C T I O N  

FAST-GPOWING C I T Y  K E E P S  HAULER ON T H E  GO ( C O L L E C T I O N  
S A N I T A T I O N  PPOGPESS ( VECTOR P E S T  S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  

C I L I  T I  ES ( S A N I T A R Y - L A N D F I L L  COMPOST I N G  I N C I N E R A T  I O N  C O L L E C T I O N  
METROPOLITAN APPROACH TO REFUSE D I S P O S A L  ( C O L L E C T I O N  

PART X - T H E  AREA-WIDE APPROACH TO REFUSE D I S P O S A L  ( C O L L E C T I O N  
E Q U A L I Z A T I O N  O F  REFUSE C O L L E C T I O N  

R E V 1  SED C O L L E C T I O N  
REPORT ON TI-REE METHODS OF C O L L E C T I O N  I N  EUROPE ( C O L L E C T I O N  

REDEVELOPMENT PROBLEMS I N  BIRMINGHAM ( C O L L E C T I O N  
I N E R A T I O N  G R I N D I N G  I /  D E A L I N G  W I T H  DOMESTIC REFUSE ( C O L L E C T I O N  

PAPER BAGS FOR SPEEDY GARBAGF C O L L E C T I O N  ( C O L L E C T I O N  
NG OF P L A S T I C  B I N S  AND CONTINUOUS-LOADING V E H I C L E S  ( 

I N  THE BAG FOR KEEPS ( 
CCMBINED P I C K U P  DEBATED I N  LOS ANGELES COUNTY ( 

NEW D I S P O S A L  METHOD C L A I M S  B I D  ADVANTAGES ( 
P E O R I A  CONT.RACTOPS PUN A 'HEADS U P '  O P E R A T I O N  ( 

M I L L I O N  STOPS D A I L Y  I N  LOS ANGELES ( 
A N N E X A T I O N  R E Q U I R E S  REFUSE CHANGES ( 

NTERGOVERNMENT AGREEMENT T O  S O L V E  D I S P O S A L  PROBLEM ( 
' S  O L D E S T  " H A U L I E R I '  SERVES N A T I O N ' S  I N D U S T R I A L  HUB ( 

MOUNT H O L L Y ' S  REFUSE PROGRAM I 
COMMUNITY SHCWS S A V I N G S  BY U S I N G  CONTRACT METHOD ( 

1 PERCENT MORE REFUSE W I T H  40 PERCENT FEWER TRUCKS ( 
P O S A L )  ) /  OKLAHOMA S T U D I E S  REFUSE P R A C T I C E S  ( 

NEW ORLEANS DEPARTMENT FACES S P E C I A L  PROBLEMS ( 
THE WORLD'S L A R G E S T  S A N I T A T I O N  DEPARTMENT ( 

/ S I N G L E  CCNTPACTOR SERVES A L L  S E A T T L E  ( 
A C L E A N E R  C I T Y  THROUGH TEAMWORK I 

F I V E - Y E A R  PROGRAM UPGRADES REFUSE S E R V I C E  ( 
A N I T A R Y  E N G I N E E R ' S  SPEECH COVERS RANGE OF I N D U S T R Y  ( 

PORTLAND ADOPTS M U N I C I P A L  REFUSE 
R A I S I N G  P R O D U C T I V I T Y  I N  THE REFUSE 

I D  WASTE SYSTEM ( BULKY-WASTE SALVAGE RESEARCH-NEEDS 
I N G  W I T H  REFERENCE TO WORK C A R R I E D  OUT I N  COVENTRY ( 

I N D U S T R I P L  WASTE REMOVAL ( 
P I P E L I N E S  THE ANSWER TO WASTE C G L L E C T I O N  DILEMMA? f 

MOTOR GARBAGE 
J C I  NTLY SPONSORED S A N I T A T I O N  PROGRAM ( 

CANTON RECOMMENDATIONS ( 
FACTORS I N  AN E F F I C I E N T  REFUSE 

C I T Y  E S T A B L I S H E S  P R O F I T A B L E  REFUSE 
MANUFACTURER INTRODUCES NEW 

S I M U L A T I O N  AND ANALYSES OF A REFUSE 
I N C I N E R A T I O N  I /  TOWNSHIP HAS V A R I E T Y  O F  
REWS ( C O S T ( C O L L E C T I 0 N )  ) /  A STUDY O F  S O L I 0  WASTE 

REFUSE SACKS S L A S H  
SPOSAL AN A N A L Y S I S  OF A L T E R N A T I V E S  ( COST(OPERAT1NG) 
I /  REFUSE 
I T A L )  1 /  REFUSE T R A I N S  B R I N G  THREE-WAY S A V I N G S  ( 
ENTS I N  REFUSE C O L L E C T I O N  AND D I S P O S A L  ( C O M P O S I T I O N  
MENT 1 / CULVER-CITY TAKES OVER ( 

MCRE PEFUSE COLLECTED W I T H  LESS WORK ( 
ANCE PROGRAM/ REFUSE 

REFUSE G I A N T S  ( 
FACTORS I N  PURCHASE OF REFUSE 

CONVEY R E F U S E  BY VACUUM ( CENTRALZUG 
R Y ' S  MULTI-DUMP L A N D F I L L  PROGRAM ( S A N I T A R Y - L A N D F I L L  
OUR O F  REFUSE UNDER C@MPRESSION AS RELATED T U  REFUSE 

WHY NOT MAMMOTH 
REFUSE 

DAVENPORT W R I T E S  NEW REFUSE 
REPCRT O F  THE WORKING PARTY ON REFUSE 

I N V E N T I V E N E S S  WINS FOR KANSAS C I T Y  CONTRACTOR ( 
KENTUCKY TOWN HAS NEW LOOK ( 

' DUSTLESS C O L L E C T I O N  I S  TREND I N  MUCH OF EUROPE ( 
F L O R I D A  HAULER RUNS A U N I Q U E  O P E R A T I O N  ( C O L L E C T I O N  

CONTRACTOR C U T S  C I T Y  C O L L E C T I O N  COSTS ONE-THIRD ( 
TWO F I R M S  MARKET C O N T A I N E R S  ( 

C O N T A I N E R  SYSTEM SOLVES DOUGLAS P L A N T ' S  PROBLEM ( 
VERY LARGE C O N T A I N E R S  ARE D E F I N I T E  NEW TREND ( 

T H E  E V O L U T I O N  O F  A NEW REFUSE C O L L E C T I D N  HELPER ( 
CONTAINER SYSTEM H E L P S  CAK PARK BETTER S E R V I C E  ( 

P R I V A T E  HAULER T E S T S  COMPANY'S NEW PRODUCT ( 
L I F O R N I A  C I T Y  MAKES WAR ON I L L E G A L  RECEPTACLES ( LAW 
R B U I L D S  28 TRUCK TOLEDO ROUTE ( C O L L E C T I O N ( V E H I C L E 1  

NEW-JERSEY P R I V A T E  CONTRACTOR ( C O L L E C T I O N (  V E H I C L E  1 
UNOS O F  REFUSE FOR EACH NEW U N I T  ASSEMBLED ON L I N E  ( 

MEMPHIS-BASED COLLECTOR RUNS THREE-CITY COMPANY ( 
FAST-GROkING O H I C  F I R M  AVOIDS OVER-EXT E N S I O N  ( 

S T  P L A C E  B I G  LEAGUE B A L L  TEAMS USE SAME CONTRACTOR ( 
O-YEAR O L D  F L O R I D A  C I T Y  MODERNIZES W I T H  CONTAINERS ( 

S E/ THE STORAGE, 

CONTAINERS BETTER CAR09 M I C H I G A N ,  B U S I N E S S  CENTER ( 

COLLECT I O N  
C O L L E C T I  ON 
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
COLLEC T I  ON 
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
COLLECT I ON 
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
COLLECT I ON 
C O L L E C T I O N  
C O L L E C T I O N  
COLLECT I ON 
COL LEC T I  ON 
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
COLLECT I O N  
COLLECT I ON 
C O L L E C T I  ON 
C O L L E C T I  ON 
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
COL L ECT I ON 
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I  ON 
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
C O L L E C T I O N  
COLLECT I O N  

P R A C T I C E S  ( COST ( C O L L E C T I O N  FREQUENCY ) /  
PROBLEM ( FREQUENCY T R A I N ( V E H 1 C U L A R )  ) /  
PROBLEMS I N  A RES@RT C I T Y  ( C O S T I O P E P A T I N G  
PROGRAMS CAN USE LABOR E F F I C I E N T L Y  ( COST(  
PROGRESSES I N  B R I T A I N  ( SALVAGE COMPACTION 
PROJECT I O N  I /  
Q U A N T I T I E S  ) /  I N T E R I M  R 
Q U A N T I T Y  ) /  

Q U A N T I T Y  C O M P O S I T I O N  SACKS(  PAPER)  ) /  
R E C L A M A T I O N ( L A N 0 )  I /  
R E C L A M A T I O N ( L A N D 1  I /  T H E  LAREOO STORY OF 
R E G I O N A L  ) /  STATE I S  FAR B E H I N D  I N  USE OF 
R E G I O N  AL - AP PRO AC H 
REGIONAL-APPROACH I /  M U N I C I P A L  SOLIG-WASTE 
ROUTES ( SCHEDULING 1 /  
ROUTES MEET SUBURBAN GROWTH/ 
SACK( PAPER)  I /  
SACK(  P A P E R )  BULKY-WASTE / 
S A C K (  PAPER)  DEVA-SYSTEM CENTRALZUG COMPACT 
S A C K ( P A P E R 1  S A N I T A R Y - L A N D F I  L L  / 
S A C K S ( P A P E R 1  I /  URGE EMPLOY1 
SPCKS ( PAPER)  COST(  O P E R A T I N G )  ) /  
SALVAGE I /  
SALVAGE OBRON COMPOSTING S I Z E - R E D U C T I O N  I /  
S A N I T A R Y - L A N D F I L L  ) /  
S A N I T A R Y - L A N D F I L L  I /  
S A N I T A R Y - L A N D F I L L  ) /  
SANITARY-LANDF I L L  ) /  I 
S AN I T  ARY-LANDF I L L  I /  E NG LA ND 
S P h I T A R Y - L A N D F I L L  COST(0PERAT I N G )  I /  
S A N I  TARY-LANDF I L L  COST(  O P E R A T I N G )  1 / 
S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  I /  3 
S A N I T A R Y - L A N D F I L L  F E E ( C O L L E C T I 0 N )  C O S T ( D 1 S  
SAN I T A P  Y-LANDF I L L I N C I N E R A T I O N  1 / 
SANITARY'-LANDF I L L  I N C I N E R A T I O N  BARGE ) /  
S A N I T A R Y - L A N D F I L L  LAW C H A R G E ( C O L L E C T I 0 N I  ) 
S A N I T A R Y - L A N D F I L L  PEST-CONTROL I /  
S P N I T A R Y - L A N D F I L L  SALVAGE I /  
SCHEDULING ) /  S 
S E R V I C E /  
S E R V I C E /  
SHREDDER G R I N D I N G  POWER MARKET1 NG ECONOMIC 
S I M U L A T I O N  I /  OPERATIONAL RESEARCH I N  M U N I  
S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F  I L L  1 / 
SLURRY-PUMP I N G  COST(  O P E P A T I N G  1 C O S T (  C A P 1  TA 
STARTS I N  C H I L E ' S  C A P I T A L  C I T Y /  
STORAGE I /  
SURVEY ) /  
SYSTEM/ 
SYSTEM/ 
SYSTEM/ 
SYSTEM ( COMPUTER ) /  
SYSTEMS ( HEAT-RECOVERY EM1 S S I O N ( C O N T R 0 L )  
SYSTEMS COMPARING ONE-MAN W I T H  MULTI -MAN C 
T I M E /  
T I P P I N G  SALVAGE ECONOMICS I /  REFUSE D I  
T R A I N  I M P R O V E S  S E R V I C E  ( T R A I N ( V E H 1 C U L A R I  
T R A I N S  ( V E H I  CULAR C O S T ( O P E R A T I N G 1  C O S T ( C A P  
TRANSFER-STATION D I S P O S A L  (METHODS 1 E M I S S  I O  
TRANSFER- SY STE M COST ( OPE R AT I NG 1 COST ( E QU I P 
TRUCK I /  
TRUCK PURCHASE I N C L U D E S  GUARANTEED M A I N T E N  
TRUCK(  TRANSFER 1 1 / 
U N I T S /  
VACUUM 1 / 
V E C T O R ( C O N T R 0 L )  I /  MONTGOME 
V E H I C L E S /  T H E  B E H A V I  
V E H I C L E S  ( TRANSFER-STATION ) /  

QUANTITY I /  ODORS CURTAILED AT TRANSFER PO 

I /  

W I L L  S A V E  6600.000 A N N U A L L Y /  
C O L L E C T I O N ,  AND D I S P O S A L  OF TRADE AND I N D U S T R I A L  REFU 
COLLECTION,  D I S P O S A L  ORDINANCE ( LAW I /  
COLLECTION,  LEGAL AND A D M I N I S T R A T I V E  ASPECTS ( LAW I /  
COLL ECTI ON ( c CMMERC I AL)  
COLLECT I O N  ( C O N T A I N E R  1 / 
C O L L E C T I O N  ( C O N T A I N E R )  1 / 
C O L L E C T I O N ( C O N T A 1 N E R )  / 
C O L L E C T I O N (  C O N T A I N E R )  1 / 
C O L L E C T I O N ( C C N T A I N E R 1  I /  
C O L L E C T I O N ( C 0 N T A I N E R )  / 
C O L L E C T I O N ( C O N T A I N E R 1  I /  
C O L L E C T I O N ( C O N T A 1 N E R )  1 /  
C O L L E C T I O N ( C O N T A 1 N E R I  ) /  
C O L L E C T I O N  ( C O N T A I N E R  1 ) /  
C O L L E C T I O N (  C O N T A I N E R )  1 / 
C O L L E C T I O N ( C O N T A 1 N E R )  I / CA 

EX-FOOD CATERE C OL LEC T I  0 N ( C @NTA I NE R ) ) / 
C O L L E C T I O N ( C 0 N T A I N E R )  ) / PROGRESS1 VE I D E A S  H E L P  
C O L L E C T I O N ( C O N T A 1 N E R f  1 /  AUTO MANUFACTURERS REPORT 40 
C O L L E C T I O N ( C O N T A I N E R 1  C O L L E C T I O N ( V E H 1 C L E )  I /  
COLL E C T I O N f  CONTA I N E R  C O L L E C T I O N (  V E H I C L E  1 ) /  
C O L L E C T I O N ( C O N T A I N E R 1  COST( D I S P O S A L  1 /  F I R S T  AND L A  
C O L L E C T I  ON ( CONTA I NE R 1 S A N I  TARY-LANDF I L L  COST ( OP ERAT I N  

0 3-0 8-0 2 145 
0 3-0 7-0 00 79 
03-01-00682 
0 3-0 1-005 38 
03-0 1-004 17 
03-09-001 67 
0 1- 12-0 18 11 
02-06-00124 
03-03-0 18 51 
02-0 2-00666 
0 3-0 1-0 1 8 46 
07-01-0 1469 
01 -05-00656 
0 1-0 5-0 1299 
01-05-00403 
03-07-01728 
0 3- 0 7- 0 10 30 
03-01-00504 
03-01-00914 
01-01-00215 
0 3-0 9 -C @8 45 
0 3- 0 4- 0 0 6 62 
03-09-00122 
03-01-01715 
06- 04-C 1 5 66 
03-01-01618 
03-13-C1847 
07-el-00527 
07-03-00 134 
03-01-01 842 
03-0 1-005 19 
03 -0 8-003 97 
03-01-01458 
0 1-0 1-00848 
03-01-00447 
03-0 1-01701 
33-13-0 1613 
07-01-00525 
07-0 1-00944 
03-13-01553 
03-0 1-0 1433 
03-13-01292 
10-1 5-0 1501 
03-07-0 1235 
01- 10-0 19 21 
10-09-01996 
03- 0 1-0 13 32 
01-05-00945 
03- 13-0 162 9 
03-01-00654 
03-01-0 1041 
03-@2-01673 
03-10-00778 
08-03-01724 
03-0 1-0 20 20 
03-09-001 46 
01-02-006 55 
03-0 1-0 1068 
03-0 2-00 11  5 
0 1-0 1-00298 
03-0 1-00703 
03-Cl-000 88 
03-02-00575 
03 -0 3 -0 00 8 3 
03- C2-009 31 
10-09-00285 
07-0 1-0 12 16 
03-0 2-020 84 
03-02-0 189 2 
03-0 1-005 63 
0 1- 10-0 20 14 
01-04-01564 
01- 04-02009 
03-04-01612 
03-01-01559 
0 3-0 1- 0 15 70 
03-0 1-0 I703 
0 3-01-0 1794 
03-04-01565 
03 -0 4-0 15 8 3 
03- 04-0 1599 
03-04-01657 
03-04-01662 
03-04-0 1675 
03-04-01680 
03-04-01828 
03-0 1-0 1799 
03-01-01568 
03-C1-01792 
03-01-01770 
03 -1 3 -0 17 69 
03- 0 1-0 1 8 1 3 
03-0 1-0 18 14 

t-t, 

I- 

r- 
i 
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, 
GER C @ N T A I N E R S  ALLGW MORE STOPS W I T H  SM4LLER CREWS ( C O L L E C T I O N ( C O N T A 1 N E R S )  1 /  LAR 
W I T H  M U N I C I P A L I T Y  ( S A N I T A R Y - L A N D F I L L  C O S T ( D I S P O S A L 1  C O L L E C T I O N ( C O N T A 1 N E R S )  C O L L E C T I O N ( V E H I C L E 1  1 /  T E X A S  H 

C H I C A G O  MANUFACTURER HAS UNUSUAL PRODUCTS ( C O L L E C T I O N ( E Q U 1 P M F N T I  ) / 
WASTE C O L L E C T I O N  COST CUT B Y  POQTABLE BALER ( C O L L f C T I O N ( E Q U 1 P M E N T )  I /  

C O L L E C T I O N  ( C O M P O S I T I O N  SURVEY COLLECTION(METHODS1 C O L L E C T I O N ( E Q U I P M E N T 1  I /  REFUSE 
' S  CONTRACTORS SUPPORT C I T Y  A I R  LAW ( P O L L U T I O N ( A I R 1  C O L L E C T I O N ( E Q U 1 P M E N T )  ) /  CHICAGO 
I L A D E L P H I A  H A U L E R ' S  B U S I N E S S  ( STATIONARY-COMPACTION C O L L E C T I O N ( E Q U I P M E N T 1  I/ P A C K I N G  M A C H I N E  EXPANDS PH 
HODS 1 RECORD-SYSTEMS I /  REFUSE C O L L E C T I O N  P R A C T I C E  ( C O L L E C T I O N ( E Q U I P M E N T 1  Q U A N T I T I E S  C O S T ( C O L L E C T I O N 1  FRE 

CONTRACTOR'S F E A T H E R  RUN IS HEAVY WEIGHT TASK ( C O L L E C T I O N ( F E A T H E R S 1  1 /  
L E A V E S  ADD 100,000 YARDS TO L I T T E R  LOAD ( C O L L E C T I O N ( L E A V E S 1  1 /  

REFUSE C O L L E C T I O N  ( COMPOSITION SURVEY COLLECTION(METHODS1 C O L L E C T I O N ( E Q U 1 P M E N T I  I /  
E Q U I P Y E N T )  Q U A N T I T I E S  C O S T ( C O L L E C T I O N 1  FREQUENCY LAW C O L L E C T I O N ( M E T H 0 D S )  RECORD-SYSTEMS ) /  REFUSE C O L L E C T 1  
TY S O L V E S  I T S  REFUSE D I S P O S A L  PROBLEM ( I N C I N E R A T I O N  C O L L E C T I O N ( M U N I C I P A L 1  HEAT-RECOVERY 1 /  JERSEY G I  

P R I V A T E  F I R M  L I C K S  COLISEUM REFUSE J O B  ( C O L L E C T I O N ( P U B L 1 C - B U I L D I N G )  ) /  
BARCELONA'S METHODS ARE M I X T U R E  OF OLD AND NEW ( C O L L E C T I O N ( V E H I C L E 1  I /  

PACKER PURCHASE BETTERS COAST HAULER'S P O S I T I O N  ( C O L L E C T I O N ( V E H I C L E 1  1 /  
P R I V A T E  COMPANY DOES B I G  STOCKHOLM B U S I N E S S  ( C O L L E C T I O N ( V E H 1 C L E  1 1 /  

NEW PACKER MARKETED BY C A L I F O R N I A  COMPANY ( C O L L E C T I O N (  V E H I C L E  1 ) /  
S D E C I A L  REFUSE C H A S S I S  D E S I G N E D  BY TQUCK MAKER ( C O L L E C T I O N l V E H I C L E )  J /  

MEASURE JOB,  THEN PURCHASE EQUIPMENT ( C O L L E C T I O N ( V E H I C L E 1  1 /  
EQUIPMENT B I D S  MUST H A V E  GUARANTEED MAINTENANCE ( C O L L E C T I O N ( V E H 1 C L E  1 1 /  

MEN MAKE 19,000 P I C K U P S  EVERY WEEK ( FREQUENCY C O L L E C T I O N ( V E H I C L E 1  I /  

UFACTURER C I T E S  I M P F @ V E C  F E A T U R E S  OF NEW COMPACTOF ( C O L L E C T I O N ( V E H 1 C L E )  I /  MAN 
0 F I R M  A V C I D S  OVER-EXTENSION ( C O L L E C T I O N ( C O N T A I N E R 1  C O L L E C T I O N ( V E H I C L E 1  I /  FAST-GROWING C H I  
A S S I S  C O M B I N A T I O N  MAY H A V E  D R A S T I C  E F F E C T  ON COSTS ( C O L L E C T I O N ( V E H I C L E 1  I /  WRONG BODY AND CH 
CTOR RUNS THREE-CITY COMPANY ( C O L L E C T I O N ( C O N T A 1 N E R )  C O L L E C T I O N ( V E H I C L E 1  1 /  MEMPHIS-BASEC C O L L E  
W COMPACTORS A F T E R  C I T Y  ORDINANCE BAYS OPEN TRUCKS ( C O L L E C T I O N ( V E H I C L E 1  1 /  KALAMAZOO HAULERS BUY k E  
I T A R Y - L A N D F I L L  C O S T I D I S P O S A L )  C O L L E C T I O N ( C U N T A 1 N E R S  C O L L E C T I O N ( V E H I C L E 1  I /  TEXAS HAULER OPERATES F I L L  J O I  

O G R E S S I V E  I D E A S  h E L P  NEW-JERSEY P R I V A T E  CONTRACTOF ( C O L L E C T I O N ( V E H 1 C L E  1 C O L L E C T I O N ( C 0 N T A I N E R J  1 /  PR 
CKER SPEEDS C O N D I T I O N I N G  I N  SANTA F E  F R E I G H T  YARDS ( C O L L E C T I O N ( V E H 1 C L E )  COMPACTION ) /  PA 

LOS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  WEQE BANNED ( C O L L E C T I O N ( V E H 1 C L E )  COST(OPERAT1NG) I /  G I G A N T I C  T A S K  

EX-FOOD CATERER B U I L D S  29 TRUCK TOLEDO ROUTE ( C O L L E C T I O N ( V E H I C L E 1  C O L L E C T I C N ( C O N T A I N E R 1  1/ 

B R I T O N  SURVEYS MODERN REFUSE V E H I C L E  D E S I G N  ( C O L L E C T I O N (  V E H I C L E  C O N T A I N E R  I /  

THE CONSIDERABLE ADVANTAGES OF ONE-MAN C O L L E C T I O N  ( C O L L E C T I O N ( V E H 1 C L E )  SAFETY I /  
T-  B E T T E R  S E R V I C E ,  LOWER MAINTENANCE ( I N C I N E R A T I O N  C O L L E C T I O N -  EQUIPMENT COST(  O P E R A T I N G )  I /  PLANNED REFU 
O P E R A T I N G )  J / REFUSE COLLECTION--THE PAPER SACK SYSTEM ( S A C K ( P A P E R 1  COST(  

I -ALF OF SWEDEN USES PAPER SACKS ( SACK C O L L E C T I O N - C O N T A I N E R  1 /  
JAPANESE C I T Y  ADDS MECHANIZED SYSTEM ( COLLECTION-EQUIPMENT 1 / 

MODERN E Q U I P M E N T  P L U S  NEW P L A N  LOWER COSTS I COLLECTION-EQUIPMENT I /  
SUPER SERVICE:  S E L L S  FOR B I G G E S T  MONTREAL HAULER ( C O L L E C T I O N - E Q U I P M E N T  1 / 

C R E A T I V E  T H I N K I N G  H A S  H E L P E D  CHANGE I N D U S T R Y  ( COLL ECTION-EQUIPMENT I / 
V E H I C L E S  I N  V A R I E T Y  A N 0  Q U A N T I T Y  FROM KRUPP ( COLLECTION-EQUIPMENT ) /  

DEVELOP C O M B I N A T I O N  PACKER ( C O L L E C T I O N - E Q U I P M E N T  1 / 
S P E C I A L  U N I T S  COLLECT M O V I E  LOT SAWDUST ( COLLECTION-EQUIPMENT 1 /  

WE ARE T R Y I N G  A K I N G - S I Z E D  TRUCK ( COLLECTION-EQUIPMENT I /  
SOUTHERN C I T Y  TURNS TC C C N T A I N E R S  FOR S A V I N G S  ( COLLECTION-EQUIPMENT ) /  
R E C E N T  DEVELOPMENTS I N  P U B L I C  WORKS EQUIPMENT ( COLLECTION-EQUIPMENT 1 /  

H E  SCENES7 REFUSE C O L L E C T I O N S  A T  PUPDUE U N I V E R S I T Y  ( COLLECTION-EQUIPMENT ) / B E H I N D  T 
T R A I L E R  I D E A  WINS H I M  I N D U S T R I A L  D I S P O S A L  CONTRACT ( COLLECTION-EQUIPMENT 1 /  CONTRACTOR'S 

L A N D  ( R E C L A M A T I O N t L A N D )  S A N I T A R Y - L A N D F I L L  Q U A N T I T Y  COLLECTION-EQUIPMENT ) /  BURPANK, C A L I F O R N I A 7  F I L L S  CA 
T S  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  R O U T I N G  ECONOYICS COLLECTION-EQUIPMENT 1 /  WE CUT 30 PERCENT FROM CUR RE 

NUFTHWESTEFh h A U L E R S  ENTHUSE OVER PACKERS ( COLLECTION-EQUIPMENT C O M P A C T I O N ) /  

WHAT'S T H E  BEST WAY TO R E T I R E  USED EQUIPMENT ( C O L L E C T I O N - E Q U I P M E N T  ECONOMICS 1 /  

F L E X I B I L I T Y  - CONTRACTOR'S K E Y  TO SPORTS ARENA C O L L E C T I O N S /  

WE'RE S W I T C H I N G  TO D I E S E L - D R I V E N  REFUSE TRUCKS ( COLLECTION-EQUIPMENT C O S T ( C O L L E C T 1 O N )  I /  

M A G I R U S  M A C H I N E S  ARE E F F I C I E N T  AN0 S I M P L E  ( C O L L E C T I O N - V E H I C L E  1 /  

NO B E 0  CF ROSES, SAYS NEOPHYTE OF C O L L E C T I O N S  ( C O L L E C T I O N  1 /  
N T  1 /  B E H I N D  THE SCENES7 REFUSE C O L L E C T I O N S  AT PURDUE U N I V E R S I T Y  ( COLLECTION-EQUIPME 

DOUBLED REFUSE C O L L E C T I O N S  COST US L E S S /  
F R E E  C I T Y  C O L L E C T I O N S  NO BAR TO CONTRACTOR/ 

OP ER AT I N  G 1 SAN I T A R Y - L A N D F  I L L  1 / C O L L E C T I O N S  WERE MORE THAN DOUBLED 4 C O L L E C T I O N  COST( 

N E R )  C O L L E C T I O N ( V E H I C L E 1  ) / MEMPHIS-BASED COLLECTOF RUNS T H R E E - C I T Y  COMPANY ( C O L L E C T I O N ( C O N T A 1  
I N C I N E R A T O R  WILL HAVE SHORT STACK, DUST COLLECTOR ( E M I S S I O N ( C O N T R O L 1  / 

MOTORIZED REFUSE COLLECTORS/  
F L O R I D A  COLLECTORS FORM NEW STATE A S S O C I A T I O N /  

P R I V A T E  COLLECTORS W I N  A VOTE OF CONFIDENCE ( C O L L E C T I C N  1 /  
11 KEEP REFUSE COLLECTORS ON THE ROUTE ( T R A I N ( V E H I C U L A R 1  C O L L E C T I O N  

'DUSTLESS'  C O L L E C T I O N  I N  GEPMANY SACK C O M P O S I T I O N  C O L O N I A  11 E V O L U T I O N  OF 

Y ) /  REFUSE COST T H I R D  I N  COLORADO BUDGET ( C O S T ( O P E R A T I N G 1  P R O J E C T I O N S  Q U A N T I T  
R I N C I N E R A T O R S  FOR THE GOVEFNMENT OF THE D I S T R I C T  OF C O L U M B I A  ( E M I S S I O N  (CONTROL P O L L U T I O N ( A I R 1  C O M P O S I T I  

RATE F I R E S  ( I N C I N E R A T I O N  I /  I D E P S  ON COMBINED COMBUSTION OF SLUDGE A N 0  WASTE PRODUCTS I N  G 
DGE(SEWAGE1 D A N 0  I /  EXPERIMENTS ON T H E  COMBINED COMPOSTING OF R E F U S E  AND SEWAGE SLUDGE ( S L U  
ST I N G  I N C I N E R A T  I O N  SAN I T A R Y - L A N D F I L L  1 /  COMBINED D I S P O S A L  O F  SENAGE SLUDGE AND REFUSE ( COMPO 
S T I N G  1 /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I 1  - COMBINED D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE ( SLUCG 
C T I O N  SALVAGE ) /  COMBINED P I C K U P  DEBATED I N  LOS ANGELES COUNTY ( COLLE 

A L E X A N D R I A ' S  I N C I N E R A T O R  R E T A I N S  THE C O L O N I A L  TOUCH ( C O S T ( C A P 1 T A L )  I /  

INDERS ( GRINDER(GARBAGE1 I /  COLUMBUS, O H I O  A I M S  AT GARBAGE FREE S T A T U S  THROUGH GR 

BULK STOFAGE AND M E C H A N I Z E C  C O L L E C T I O N  OF COMBINED R E F U S E /  
B U L K  STORAGE AND MECHANIZED C O L L E C T I O N  OF COMBINED REFUSE ( COST(COLLECT1ON 1 /  

D E S I G N  FOR A COMBINED REFUSE AND SEWAGE PLANT/  
I O N ( S L U D G E 1  SLUDGF(SEWAGE1 COST(CAP1TAL 1 D E S I G N  1 /  A COMBINED SCHEME OF SEWAGE D I S P O S A L  AND REFUSE COMPOST 

( HEAT-RECOVERY 1 /  REFUSE I N C I N E R A T I O N  P L A N T  COMBINED W I T H  D R Y I N G  AND COMBUSTION OF SEWAGE SLUDGE 

T ( O P E R P T I N G J  I N C I N E R A T I O N  I /  

LOS-ANGELES R E S I D E N T S  WANT COMBINED S E R V I C E  ( C O L L E C T I O N  J /  

R P O L L U T I O N ,  O P E R A T I G N  O F  REFUSE I N C I N E R A T I O N  PLANTS COMBINED W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N G  ( D E S  
C O M B I N E S  SLUDGE AND S O L I D  WASTES ( SLUDGE(SEWAGE1 CCS 

S E L F - S U S T A I N I N G  FLAMELESS O X I D A T I O N  O F  C O M B U S T I B L E  L I Q U I D  WASTES ( WET-OXIDATION I /  
S E L F - S U S T A I N I N G  F L A M E L E S S  O X I D A T I O N  OF C O M B U S T I B L E  M A T E R I A L  ( WET-OXIDATION 11 

ENT ( WET-OXIDATION I/ WET A I R  O X I D A T I O N  OF C O M B U S T I B L E  M A T E i i I A L S  ADSORBED ON CARBONACEOUS ADSORB 
AT-RECOVERY POWER C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L I  ) /  C O M B U S T I B L E  R U B B I S H  CONTENT FAVORS U S I N G  H E A T  RECOVER 
S SCRUBBER(WATER1 POWER BULKY-WASTE C O S T ( C A P 1 T A L I  1 / C O M B U S T I B L E  R U B B I S H  CONTENTS FAVORS U S I N G  HEAT RECOVE 

D I R E C T  F L A M E  METHOD OF I N C I N E R A T I O N  FOR C O M B U S T I B L E  SOLVENTS ( D I S P O S A L  I N D U S T R Y  G A S - F I R E D  ) /  

REFUSE I N C I N E R A T I  
F L U 1  D I  ZED-BED COMBUSTION/  

ON, FUNDAMENTAL C O N S I D E R A T I O N S  O F  REFUSE D I S P O S A L  B Y  COMBUSTION ( C C M P O S I T I O N  I /  

03-04-01798 
07-01-01833 
03-02-0 1586 
03-C2-C1790 
03-0 1-0 1932 
03-01-0 1571 
03- 05-0 1774 
03-0 1-000 66 
03-01-02114 
0 3- 1 3- 0 1 80 2 
03-01-01932 
03-01-00066 
0 6 - 0  3-005 97 
03-01 -0 15 74  
03-01-01652 
03-01-01679 
03-01-01730 
03- 0 1-0 18 00 
03-0 2-0 1670 
03-02-01681 
0 3- 0 2-0 17 97 
03-13-01815 
03-02-0 17 25 
03-13-01769 
03-02-0 1805 
03-01-01770 
03-02-01546 
0 7- 0 1-0 1 8 33 
03-01-0 1799 
03-0 1-0 15 68 
0 3-0 1-0 18 2 2 
03-0 2-0 16 54 
03-02-01 550 
03-0 1-01807 
03-0 1-005 43 
0 3- 09-0 1 1 2 7 
03-09-OCO 8 7 
03-01-00981 
03-0 1-0 15 51 
03-01-01562 
03-01-01624 
03- 0 2- 0 18 76 
0 3-0 2-0 19 42 
03-02-0 1948 
03-04-0 1408 
03-04-0 1945 
03- 13-0 17 02 
03-01-00670 
03-02-01547 
0 7-0 1- 0 1460 
03-07-0 1436 
0 3- 0 2-0 10 11 
0 3-0 2-00 160 
03- 13 -0 16 33 
03- 02-00 802 
03-01-01844 
01-12-01768 
03-01-00670 
0 3 -0 1-00 5 24 
03-1 3-0 191 9 
0 3-0 8-00 36 3 
08-06-00 59 8 
03-01-0 1770 
0 3-02-0 1344 
01 -05-0 1764 
03-01-00086 
G 3- 1 3-0 1 6 4 1 
03-01-01600 
0 8-0 3-0 1442 
C 1-02-006 68 
08-03-0 15@ 5 
0 9 - 0 7 4  15 54 
08-03-00767 
06-0 1-0 1473 
06-04-0 11 59 
06-12-00415 
03- 0 1-0 17 1 5  
03-04-00180 
0 3-0 4-0 1401 
06-03-01529 
06-03-01303 
03-0 1-0 1677 
08-03-00791 
OB-03-00470 
10-1 5-00695 
10-0 1-02040 
10-01-02061 
10-0 1-0 20 59 
08-03-000 20 

08-04-00004 
10-G6-01055 
08-1 1-00787 

o a- 03-009 8 2 
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WET A I R  COMBUSTION ( WET-OXIDATION 1 /  
WHAT MAY BECOME OF WET COMBUSTION ( WET-OX I D A T I O N  I /  

WET COMBUSTION ( WET-OXIDATION ) /  
CHICAGO P I L @ T  S T U D I E S  OF SLUDGE D I S P O S A L  BY WET COMBUSTION ( WET-OXIDATION I /  

PROCESS CONSUMES SLUDGE BY F L A M E L E S S  COMBUSTION ( WET-OXIDATION I /  
A NEW I D E P  I N  I N C I N E R A T O R  S T O K I N G  ( COMBUSTION I /  

B U R N I N G  RATES I N  I N C I N E R A T O R S  ( COMBUSTION I /  - A P R A C T I C A L  AND S C I E N T I F I C  APPROACH ( , C O M P O S I T I O N  COMBUSTION I /  I N C I N E R A T  I G N  
O L L U T I O N  EFFECTS OF I N C I N E R A T O R  F I R I N G  P R A C T I C E S  AND COMBUSTION A I R  D I S T R I B U T I O N  ( P O L L U T I O N ( A I R 1  E M I S S I O N  
I N E R A T O R S  ( E M I S S I O N ( C O N T R O L 1  ) /  F I E L D  E V A L U A T I O N  OF COMBUSTION A I R  EFFECTS ON ATMOSPHERIC E M I S S I O N S  FROM 
O S I T I O N  I /  I N V E S T I G A T I O N  OF COMBUSTION A I R  FOR REFUSE B U R N I N G  ( I N C I N E R A T I C N  COMP 
E S I G N  EM1 SSION(CONTROL1 SCRUBBER (WATER) I/ COMBUSTION AND HEAT C A L C U L A T I O N S  FOR I N C I N E R A T O R S  ( D 

A S I M P L I F I E D  METHOD OF I N C I N E R A T O R  D E S I G N  ( COMBUSTION C A L O R I F I C - V A L U E  I /  
-HOW T O  CALCULATE AND CONTROL I T  ( E M I S S I O N (  CONTROL I COMBUSTION C A L O R I F I C - V A L U E  HEAT-BALANCE ) /  I N C I N E R A T O  
X P E R I M E N T A L  S T U D I F S  CF I N C I N E R A T I O N  I N  A C Y L I N D R I C A L  COMBUSTION CHAMBER/ E 

COMBUSTION O F  SLUDGE FROM G A L V A N I Z I N G  P L A N T S  W I T H  COMBUSTION CCNE ( I N C I N E R A T I O N  S L U D G E ( G A L V A N I Z 1 N G I  1/ 
ATOR I /  DEVELOPMENT OF COMBUSTION CONE FOR BURNING REFUSE I N T O  ASH ( I N C I N E R  

G R I N D I N G  I N C I N E R A T I O N  1 / D E S I G N  AN0 O P E R A T I O N  OF MS COMBUSTION CONE P L A N T  W I T H  REFUSE CRUSHING I N S T A L L A T I  
H V O L A T I L E  FUEL ON I N C I N E R A T O R  E F F L U E N T S  ( P O L L U T I O N  COMBUSTION E M I S S I O N ( C O N T R 0 L  I I /  EFFECTS O F  H I G  

BE0 I N C I N E R A T C R S  S T U D I E D  FOR S O L I D  WASTE D I S P O S A L  I COMBUSTION E M I S S I O N ( C O N T R O L 1  DEMONSTRATION-GRAhT / F 
I C O S T ( O P E R A T I N G 1  C C S T t C A P I T A L I  STATUS I / CONTROLLED COMBUSTION FOR S O L I 0  WASTES D I S P O S A L  ( C O M P O S I T I O N  QU 
L )  ) /  NEW R E S I D U E  COMBUSTION I N S T A L L A T I O N  ( I N C I N E R A T O R  E M I S S I O N ( C O N T R 0  
L P L A N T  ( I N C I N E R A T I O N  WASTE(GASE0US I W A S T E ( L I Q U I D I /  COMBUSTION I N S T A L L A T I O N  FOR L I Q U I D  A N 0  GASEOUS WASTE 
N C A T A L Y S T  I /  WET COMBUSTION OF C E L L U L O S I C  WASTE L I Q U O R S  ( W E T - O X I D A T I O  
( S L U D G E I R E F I N E R Y  I N C I N E R A T I O N  ) /  COMBUST1 ON OF HYDROCARBON-CCNTAIN I N G  R E F I N E R Y  SLUDGE 

O X I D A T I O N  R E G U L A T I O N  I N  COMBUSTION O F  I N D U S T R I A L  WASTES ( W E T - O X I D A T I O N  / 
H ( I N C I N E R A T I O N  C O S T ( O P E R A T 1 N G I  I /  COST PROBLEMS I N  COMBUSTION OF REFUSE, BASED ON DATA O F  POWER P L A N T  NO 

REFUSE I N C I N E R A T I O N  P L A N T  COMBINED W I T H  D R Y I N G  AND COMBUSTION O F  SEWAGE SLUDGE ( HEAT-RECOVERY 1 /  
( W E T - O X I D A T I O N  SLUGGE (SEWAGE) / WET COMBUSTION O F  SEWAGE SLUDGE SOLVES D I S P O S A L  PROBLEMS 
I N C I N E R A T I O N  I /  I N S T A L L A T I O N  OF C I T Y  OF LAUSANNE FOR COMBUSTION O F  SEWAGE SLUDGE U S I N G  F L U I D I Z A T I O N  PROCES 
T AS EXAMPLE ( I N C I N E R A T O R  SLUDGE(SEWAGE1 1 /  CENTRAL COMBUSTION O F  SEWAGE SLUDGE W I T H  ESSEN-KARNAP POWER P 
T I O N  I /  WET A I R  COMBUSTION O F  SLUDGE AND I N D U S T R I A L  WASTE ( WET-OXIDA 
S ( I N C I N E R A T I O N  I /  I D E A S  ON COMBINED COMBUSTION O F  SLUDGE AND WASTE PRODUCTS I N  GRATE F I R E  
B U S T I O N  CONE ( I N C I N E R A T I O N  S L U G G E ( G A L V A N I Z 1 N G I  I /  COMBUSTION OF SLUDGE FROM G A L V A N I Z I N G  P L A N T S  W I T H  COM 
HEAT-RECOVERY I /  COMBUSTION OF SLUDGE W I T H  O I L  G A S I F I C A T I O N  BURNERS ( 
S ( W E T - O X I D A T I C N  I /  WET COMBUSTION O F  WATER-SOLUBLE M A T E R I A L S  I N  WASTE L I Q U C R  
ERATOR I /  V I E W P O I N T S  FOP THE D E S I G N  OF MODERN REFUSE COMBUSTION PLANTS ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  I 
I /  M E A S U R I N G  R E S U L T S  ON E M I S S I O N  FROM COMBUSTION P L A N T S  FOR DOMESTIC GARBAGE ( I N C I N E R A T O R  

S C A L E  U P  O F  COMBUSTION P O T  B E H A V I O R  B Y  D I M E N S I O N A L  A N A L Y S I S /  
STRACT ( F L U I O I Z E D - B E D  HEAT-RECOVERY T U R B I N E t G A S )  ) /  COMBUSTION POWER U N I T  - 400 ( C P U - 4 0 0  - A T E C H N I C A L  AB 
N OF S O L I D  WASTES ( M O I S T U R E  CONTENT C A L O R I F I C - V A L U E  COMBUSTION PRODUCTS I /  I N C I  NERAT I O  

E M I S S I O N (  CONTPOL) I /  COMBUSTION P R O F I L E  OF GRATE-ROTARY K I L N  I N C I N E R A T O R  ( 
1 C O S T ( C A P 1 T A L )  ) /  COMPLETE COMBUSTION W I T H  M I N I M U M  EXCESS A I R  ( E M I S S I O N (  CONTROL 
E T - O X I D A T I O N  I /  WET COMBUSTION, A PROCESS FOR THE U T I L I Z A T I O N  OF PEAT ( W 
ON W E T - O X I D A T I O N  1 /  THE D I S P O S A L  OF SEWAGE SLUDGE BY COMBUSTION, W I T H  S P E C I A L  REFERENCE TO F L U I D I Z A T I O N  ME 

M U N I C I P A L  I N C I N E R A T O R  S E L E C T I O N  ( D E S I G N  E M I S S I O N  COMBUSTION(CALCULATI0NS)  ) /  

GOOD REFUSE CONTAINERS COME F I R S T  ( VECTOR PEST I /  
I N E R A T O R  T E S T I N G  PRCGRAMS ( E M I S S I O N ( C O N T R 0 L )  SAFETY C O M B U S T I O N - E F F I C I E N C Y  D E S I G N  1 /  I NC 

T H E  S A N I T A R Y  F I L L  COMES F I R S T  ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP ) /  
(CONTROL)  I /  L 4 N D F I L L  METHOD COMES T O  C A P I T A L  O F  MALAYA ( S A N I T A R Y - L A N D F I L L  VECTOR 
ACK(PAPER I V E H I C L  E t T R A N S  F E R )  I / AN E N G L I S H  COMMENT ON MODERN EQUIPMENT ( C O L L E C T I O N  COMPACTION S 

(CONTROL)  ECONOMICS PROJECTIONS P A C K A G I N G ( T R E N 0 S )  I / COMMERCIAL I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  E M I S S  
/ C O N T A I N E R I Z A T I O N  O F  COMMERCIAL REFUSE SAVES $1000 PER WEEK ( C O L L E C T I O N  1 
( SALVAGE S A N I T A R Y - L A N D F I L L  I N C I h E R A T I O N  S A C K ( P A P E R I  COMMERCIAL-REFUSE BULKY-WASTE G R I N D I N G  I /  M E C H A N I C A L  

N T ( R A T E I  I /  COMMITTEE ON S A N I T A R Y  E N G I N E E R I N G  RE SEARCH ( SETTLEME 
WAGE) COMPOSTING L A W t H E A L T H )  I /  I N V E S T I G A T I O N  OF T H E  COMMON TREATMENT O F  D I G E S T E D  SLUDGE AND R U B B I S H  ( S L U  
FUSE D I S P O S A L  SYSTEMS AND A R T I F I C I A L  I L L U M I N A T I O N  OF COMMUNAL AREAS ( C O L L E C T I O N  C O S T ( C O L L E C T I 0 N )  I N C I N E R A  

S I  NG DEPARTMENTS/ THE L I F E L I N E  OF COMMUNICATIONS - T H E  P U B L I C  R E L A T I O N S  OF P U B L I C  CLEAN 

A U X I L I A R Y  GAS BURNERS FOP COMMERCIAL AND I N D U S T R I A L  I N C I N E R A T O R S /  

COMMINUTORS CHEW U P  BULKY I T E M S  ( S I Z E - R E D U C T I O N  ) /  

INCINERATICN P C ~ E R  COMPOSTING 11 REFUSE DISPOSAL - A COMMUNAL OR A THERMOECONOMICAL PROBLEM ( HEAT-RECOVER 

(COMPACTION)  I /  F I L L  F I R S T ,  THEN COMPACT ( S A N I T A R Y - L A N D F I  LL C C S T ( O P E R A T I N G 1  EQUIPMENT 
CHICAGO W I L L  COMPACT I T S  REFUSE ( COMPACTION R A I L - H A U L  ) /  

OMICS ) /  WHY NOT COMPACT YOUR I N D U S T R I A L  WASTE ( T R A N S F E R - S T A T I O N  ECON 

S A N I T 4 R Y - L A N D F I L L  TPANSPORTATION(BARGE1 ) /  COMPACTING REFUSE I N  BARGES SAVES COSTS ( COMPACTION 

R K ' S  ANSWER T O  A I R - F O L L U T I C N  PROBLEM - O N - S I T E  WASTE COMPACTION/  NEW-YO 

WILL B A L E  R U B B I S H  FOR OCEAN B U R I A L  ( COMPACTING B A L I N G  I /  

M E E T I N G  T H E  CHALLENGE OF S T A T I O N A R Y  COMPACTION/  

PUT "TEETH"  I N T O  COMPACTION ( C O S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  ) /  
GO HEAVY ON COMPACTION ( S A N I T A R Y - L A N D F I L L  I /  

HEAVY EQUIPMENT I S  KEY T O  L A N D F I L L  COMPACTION [ S A N I T A R Y - L A N D F I L L  1 /  
DUSTLESS C O L L E C T I O N  PROGRESSES I N  B R I T A I N  ( SALVAGE COMPACTION I /  

STATIONARY PACKER A I D S  M I C H I G A N  P L A N T  D I S P O S A L  ( COMPACTION I / 
A U X I L I A R Y  POWES U N I T S  FOR REFUSE P A C K I N G  ( COMPACTION ) /  

T H E  NEW EAGLE COMPRESSLOAD 3 ( COMPACTION I /  
A L E R T  B A L T I M O R E  HAULER USES S T A T I O N A R Y  PACKER ( COMPACTION I /  

O P E R A T I O N  OF SAN1TAP.Y L A N D F I L L S  ( METHODS EQUIPMENT COMPACTION I /  
L A N D F I L L  L O G I S T I C S  ( S A N I T A R Y - L A N D F I L L  COMPACTION I / 

REFUSE STORAGE AND FEMOVPL I N  C I T Y  CENTRES ( GARCHEY COMPACTION ) /  
SE S E R V I C E  I S  GREATEST USER OF BAGS I N  SWEDEN ( SACK COMPACTION ) /  R E F U  
EFUSE TRANSFER S T A T I O N  ( S A N I T A R Y - L A N D F I L L  ECONOMICS COMPACTION ) / NOVEL R 
OD COMPACTION I N  A S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L L  COMPACTION ) /  HOW TO GET GO 
N I N G  I N  SANTA F E  F R F I G H T  Y4RDS ( C O L L E C T I O N ( V E H 1 C L E )  COMPACTION ) /  PACKER SPEEDS C O N D I T I O  

E S  I N  A SEALED P A I L C A P  C O N T A I N E R  ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  R A I L - H A U L  TRANSFER-STATION 1 / E N V I S  
I S  BALED REFUSE T H E  ANSWER ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  I /  

PORTABLE CRUSHER SPEEDS AUTO SALVAGE ( COMPACTION BULKY-WASTE ) /  
kEW REFUSE BODY - FROM ECON-0-PACKER ( COMPACTION C O L L E C T I O N  I /  

GCT TRASH TO S E L L ?  C A L L  THE C I T Y  OF C H I C A G O  ( COMPACTION C O M P O S I T I O N  I /  
R A I L - H A U L  REFUSE D I S P O S A L  ( TRANSFER-STATION COMPACTION COST( F R E I G H T  I REFUSE C O L L E C T I O N  I /  

REFUSE D I S P O S A L  V I A  R A I L R O A D  ( R A I L - H A U L  COMPACTION C O S T ( O P E R A T I N G 1  LAW I / 
HOW TO TRANSFER REFUSE E L E G A N T L Y  ( TR4NSFER-STATION COMPACTION C O S T f O P E R A T I N G I  S A N I T A R Y - L A N D F I L L  J /  

F U S E )  H E A T ( S P A C E 1  I N C I N E R A T I O N  OPEN-DUMP SACK(  PAPER 1 COMPACTIDN D A N 0  COMPOSTING I /  HOW I T ' S  DONE I N  SWEDEN 
BULKY-WASTE C O S T t C A P I T A L )  ECCNOPICS C O S T ( O P E R A T I N G 1  COMPACTION HEAT-RECOVERY SALVAGE(  FERROUS) ) /  S P E C I A L  

10-01-020 30 
10- 0 1- 0 20 3 3 
10-01-0 2c 37 
10-0 1 - 0 2 0 4 8  
10-01-02050 
0 8  -0 3-0 13 48 
08-1 1-00471 
OB- 11-0 11 42 
OB - 0 6 - 0  1 3  77 
0 8 - 0 6 - 0 0 8  5 3  
0 8 - 1 1 - 0 0 8 2 3  
08-1 1-008 14 
0 8- 13-0 145 1 
0 8 - 1 1 - 0 0 9 6 4  
OB-1 1-007 2 2 
0 8-0 4- 007 6 2 
0 8 - 0 4 - 0 0 7 9 0  
0 5-0 3-0 1 2  4 5 
08-1 1 - 0 0 8  5 1  
1 0 - 0 6 - 0 1  143 
0 8- 0 3-000 2 5 

08-04-00763 
10- 0 1-0 20 4 3  

10-0 1-020 62 
08-14-00772 
08-03-00791 
10-01-00231 
0 8 - 0 3 - 0 0 7 6 5  
08-04-00067 
10- 0 1- 0 20 3 5 
08-03-00767 
0 8 - 0 4 - 0 0 7 6 2  
0 8-04-007 54 
10-0 1 -0 20 39 
0 8 - 0 3-0 0 7 83 
0 8 - 0 6 - 0 0 7  89 
08-11-00728 
10-0 6 - 0  2 1 74 
0 2 - 0 2 - 0 0 0 2 1  
O B - 1 1 - 0 0 4 9 5  
08-0 3-0  1346 
10-01-02064 
IO-C 6-0 1 3  2 5 
08-03-0 1 5 2 3  
08-12-00827 
0 3- 04- 0 1 1 92 
07-01 -0 13 3U 
07-0 1-0 1 5  5 6  
03-02-01733 
0 8 - 0 4 - 0 0 4 4 4  
0 8- 0 2-00 49 6 
0 3 - 0  2-00 5 8 7  
01 -0 1-0 2 0  98 
05-04-00 114 
0 7 -1 4-00 6 3 9 
06-01-006 16 
0 3-0 1-0 20 87 
01 -0 1-007 85 
n 1- 12-0 2001 
07-02-00098 
1 0 - 0 3 - 0 0 0  73 
03- 0 5 - 0 0 8  6 3 
09-04-000 09-06-01 870 59 

0 3 - 0 5 - 0 0 6 4 0  
0 3  -0 5-0 2 1  67 
0 7 - 0 2 - 0 0 0 7 8  
07-0 1-0 11 85 
07-02-0 1 7 3 2  
0 3 - 0 1 - 0 0 4 1 7  
0 3 - 0  5 - 0 0 4 9  8 
0 3  -0 5-0 1 1 97 
0 3 - 0 5 - 0 1 2 5 3  
03-0 5 -0 2 1 5 8  
07-01-00653 
0 7 - 0 2 - 0 0 3 5 8  
0 9 - 0 6  -007 3 2 
03- 0 9-0 1 908 
0 3 - 0 3 - 0 1 0  17 
07-0 1-0 1 2  04 
0 3 - C 1 - 0 1 8 2 2  
10-0 3-00794 
10-08-000 53 
04-01-01918 
0 3  -02 -0 1 6  0 3 
01- 12-01 8 1  9 
10-08-0017 1 
1 0 - 0 8 - 0 2 0 7 9  
0 3 - 0 3 - 0 0 1 7 3  
03-01-0067 1 
0 8 - 0 3 - 0 1 5 0 5  

08-03-00687 

oa -0 4-00 766 
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P A C T I O N  I /  HOW TO GET GOOD 
E SEARCH COMPOS I T I O N  SURVEY OPEN-DUMP COST(OPERAT1NG) 
ER-STAT1 ON B A L I N G  ) / T H E  

CHICAGO W I L L  COMPACT I T S  REFUSE ( 
PAPER SACK U N I T  PACKS A N 0  COMPRESSES A T  S I T E  ( DEVA 
AN E N G L I S H  COMMENT ON MODERN EQUIPMENT ( C O L L E C T I O N  

C-ACCEPTANCE RECLAM AT I O N  ( L A N D )  Q U A N T I T Y  GROUND-WATER 
Q U E S T I O N S  AN0 ANSWERS ABOUT WASTE PAPER t C O L L E C T I O N  

N VOLUME-REDUCTION ) /  G I A N T  R A I L H A U L  L A N D F I L L  P L A N  ( 
ON R A I  L - H A U L  BULKY-WASTE VOLUME-REDUCTION COST(UN1T 

A NEW I O E A  I N  L A N D F I L L  O P E R A T I O N  ( 
SE D I S P O S A L  BY R A I L R O A D  ( SHREDDING B A L I N G  R A I L - H A U L  

COMPACTING REFUSE I N  BARGES SAVES COSTS ( 
CF MPL BULK REFUSE SYSTEM PROVED ( VOLUME-REDUCTION 

D F I L L  I R A I L - H A U L  T R A N S F E R - S T A T I O N  S A N I T A R Y - L A N D F I L L  
A T I O N ( L A N 0 )  1/  
N T S  I SALVAGE SEGREGATION I N C I N E R A T I O N  HEAT-RECOVERY 

REPORT FROM BUCHANAN ( S A N I T A R Y - L A N D F I L L  
S R A I L H A U L  I N S T E A D  OF I N C I N E R A T I O N  ( C O S T ( O P E R A T I N G 1  

H A U L E Q S  ENTHUSE OVER PACKERS ( COLLECTION-EQUIPMENT 
A B I G  M A C H I N E  FOR A L I T T L E  TOWN ( S A N I T A R Y - L A N D F I L L  

S A N I T A R Y  L A N D F I L L  ( 
U I P M E N T  NEEDED FOR S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L L  
' S  L A N D F I L L  USES 4-WHEEL TRACTOR ( S A N I T A R Y - L A N D F I L L  

SUCCESSFULLY PANDLES S A N I T A R Y  L A N D F I L L  OPERATIONS ( 
THE S A N I T A R Y  L A N D F I L L  ( 

MANUFACTURER C I T E S  IMPROVED FEATURES OF NEW 
UFALTUREP CUTS hASTE C O S T  42  PEPCENT W I T H  S T A T I O N A R Y  

PAPER SACKS W I T H  A U T O M A T I C  U N I T S  ( OEVA S A C K ( P A P E R )  
L L E C T I O N (  V E H I C L E )  I /  KALAMAZOO HAULERS BUY NEW 
FUSE ( C O L L E C T I O N  SACK(PAPER1 DEVA-SYSTEM CENTRALZUG 

AN TRASH B A L I N G  P L A N  MAY SAVE C I T Y  6100,900 YEARLY ( 

PRIVATE HAULER ~ E S T S  
I O N )  ) /  A STUCY OF S O L I D  WASTE C O L L E C T I O N  SYSTEMS 
I O U F  ) /  FUPTHER I N V E S T I G A T I O N  OF REFRACTORY 
I D U E  I /  T H E  CHEMISTRY O F  I N C I N E R A T O R  SLAGS AND T H E I R  
L E C T I O N  ) /  HAULER ONCE 
O L L E C T I O N  C O S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  I / F R E E  

I /  P L A N N E D  L A N D F I L L S  CUT COSTS AND 
NO CHANCE FOR SERVICE ( P U B L I C - R E L A T I O N S  C O L L E C T I O N  

T I N G )  ) /  WE B U R I E D  OUR 
O L )  C O S T ( C A P 1 T A L )  I /  CHICAGO 

B I G  I N C I N E R A T O R  NEARS 
F I R S T  ZIMMERMAN PROCESS PLANT N E A R I N G  

D E T E P M I N A T I O N  OF T H E  
OF HETEROGENEOUS M A T E R I A L  W I T H  H I G H  CONTENT OF I N E R T  
E )  A N A L Y S I S ( U L T I M A T E 1  I /  C H E M I C A L  ANALYSES O F  REFUSE 
N T I N U O U S  REMOVAL OF URBAN WASTES BY TRANSFORMING T H E  
T S  ( W E T - O X I D A T I C N  ) /  

D E T E R M I N I N G  
T W E N T I E T H  CENTURY P U B L I C  C L E A N S I N G  ( 
A G R I C U L T U R A L  S O L I D  WASTES ( Q U A N T I T Y  

SOME DAY - PAPER S H I R T S  YOU HASH DOWN T H E  S I N K  ( 
D E V E L O P I N G  C L A S S I F I C A T I O N S  FOR REFUSE ( Q U A N T I T Y  

REFUSE I N V E S T I G A T I O N  STANDARDS ( VOLUME 

CONTINUOUS T H E R M O P H I L I C  COMPOSTING ( 
COMPOSTING REFUSE I N  I N D O N E S I A  ( 

REFUSE 01 SPOSAL PLANT ( COMPOSTING 
COMPOSTING OF C I T Y  REFUSE ( 

HCW CAN WE GET I N C I N E R A T I O N  ( C A P A C I T Y  
STUDY TC ANALYZE PACKAGING PROBLEM ( 

X A M I N A T I U N  OF kOUSEHOLD REFUSE I N  TORONTO ( Q U A N T I T Y  
WORLD SUPVEY F I N D S  LESS ORGANIC MATTER ( 

SO MUCH R U B B I S H  ( SALVAGE 
TRASH TO S E L L ?  C A L L  Ti-lE C I T Y  OF CHICAGO ( COMPACTION 
F A M I L Y  I N  E I G H T  P A K E S  T H E  D I F F E R E N C E  ( G R I N D E R ( H 0 M E )  

O F  COMBUSTION A I R  FOR REFUSE B U R N I N G  ( I N C I N E R A T I O N  
E C O L L E C T I O N  A k D  D I S P O S A L  AT MAASTRICHT ( COMPOSTING 
R COOPERATE ON D I S P O S A L  I HEAT-RECOVERY I N C I N E R A T I O N  
NT - NOTES ON I T S  O P E R A T I O N  D U R I N G  196'. ( COMPOSTING 
I C A G O ' S  SECOND, N A T I O N ' S  LARGEST ( E M I S S I O N ( C f l N T Q 0 L )  

AND USE O F  HOUSEHOLD REFUSE I N  MOROCCO I COMPOSTING 
AL C O N S I D E R A T I O N S  O F  R E F U S E  D I S P O S A L  BY COMBUSTION ( 
CTER I STT C S ( Q U A N T I  TY GA RCHEY-SY ST EM CH ARACT E R I S T  I CS 
E R A T I O N  POWER I-EAT-RECOVERY L U B R I C A N T S (  I N C I N E R A T I O N )  
P A L  REFUSE V A R I A T I C N S  T O  I N C I N E R A T O R  D E S I G N  ( D E S I G N  

T I P  T A L K  AT Ne W. M E E T I N G  ( 

COMPACTION I N  A S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N O F I L L  COM 
COMPACTION MOISTURE-CONTENT ) / SC I E N T I F I C  A N A L Y S I S  CF 
COMPACTION O F  REFUSE FOR BULK TRANSPORTATION ( TRANSF 
COMPACTION R A I L - H A U L  ) / 
COMPACTION S A C K ( P A P E R )  ) /  
COMPACTION SACK ( P A P E R  1 V E H I C L E (  TRANSFER)  1 / 
COMPACTION SALVAGE OPEN-BURNING I /  A SURVEY OF S A N I T A  
COMPACTION SALVAGE(  PAPER)  I / 
COMPACTION S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L  1 I /  NEW CAN 
COMPACTION S A N I T A R Y - L A N O F I L L  R A I L - H A U L  TRANSFER-STAT1 
COMPACTION S A N I T A R Y - L A N O F I L L  SHREDDING I /  TOWN OF HEM 
COMPACTION SANITARY-LANOF I L L  TRANSFER-STAT I O N  I /  
COMPACTION S A N I T A R Y - L A N O F I L L  TRANSFER-STATION I /  REFU 
COMPACT I O N  S A N I T A R Y - L A N D F I L L  TRANSPORTATION(  BARGE 1 / 
COMPACTION TRANSFER-STATION I /  E F F  J c I E N C Y  
COMPACTION VOLUME-REDUCTION ECONOMICS ) /  PROPOSE T R A I  
COMPACTION, SETTLEMENT OF S A N I T A R Y  L A N D F I L L S  ( RECLAM 
C O M P A C T I O N ( B A L E R S )  ) /  F U L H A M ' S  NEW REFUSE DESTRUCTOR 
COMPACT I O N  ( EQUIPMENT 1 COST t EQU I PM ENT / 
COMPACTION(  S T A T I O N A R Y )  S A N I T A R Y - L A N O F I L L  TRANSFER-STA 
COMPACTION) /  NORTH WE STERN 
COMPACTION-EQUI PMENT ) /  
COMPACTION-EQUIPMENT 1 / 
COMPACT1 ON-EQU IPMENT I /  EQ 
COMPACTION-EQUI  PMENT ) /  8UCHANAN 
COMPACTION-EQUIPMENT C O S T (  C O L L E C T 1  ON) C O S T ( O P E R A T 1  ON) 
COMPACTION-EQUIPMENT ECONOMICS I /  
COMPACTOR ( C O L L E C T I O N ( V E H 1 C L E I  I /  
COMPACTOR ( TRANSFER-STATION ) /  MAN 
COMPACTOR ( ST AT I ONARY ) I /  PACK REFUSE I N T O  
COMPACTORS AFTER C I T Y  ORDINANCE BAYS OPEN TRUCKS ( CO 
COMPACTORS SALVAGE T I P P I N G  COMPOSTING I N C I N E R A T I O N  GR 
COMPANY'S NEW PRODUCT ( C O L L E C T I O N ( C O N T A I N E R 1  ) /  
COMPARING ONE-MAN W I T H  MULTI -MAN CREWS ( C O S T (  COLLECT 
C O M P A T I B I L I T I E S  W I T H  S E L E C T E D  I N C I N E R A T O R  SLAGS ( RES 
C O M P A T I B I L I T Y  W I T H  F I R E C L A Y  AND H I G H  A L U M I N A  R E F R A C T 0  
COMPETED W I T H  FREE C I T Y  S E R V I C E  ( C O S T ( 0 P E R A T I N G )  C O L  
C O M P E T I T I O N  I S  T H E  SYSTEM I N  L INCOLN,  NEBRASKA ( COST 
C O M P L A I N T S  I I N C I N E R A T O R  COMPOSTING S A N I T A R Y - L A N D F I L L  
C O M P L A I N T S  R A C I O  ) /  WASHINGTON F I R M  M I S S E S  
C O M P L A I N T S  W I T H  REFUSE ( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A  
COMPLETES F I R S T  OF FOUR I N C I N E R A T O R S  ( E M I S S I O h ( C 0 N T R  
COMPLET I ON/ 
C O M P L E T I O N  ( WET-OXIDATION SLUDGE(SEWAGE) ) /  
COMPLETION O F  COMPOSTING/ 
COMPONENTS ( C A L O R I F I C - V A L U E ( D E T E R M I N A T I 0 N )  I /  NEW ME 
COMPONENTS ( COMPOSI T I  ON CA L O R I F I C - V A L U E  I N C I N E R A T I O N  
COMPONENTS OF ORGANIC O R I G I N  I N T O  F E R T I L I Z E R  AND I N C I  
COMPONENTS O F  SLUDGE AND I T S  WET A I R  O X I D A T I O N  PRODUC 
C O M P O S I T I O N  ( CATEGORIES(URBAN-WASTE) /  
C O M P O S I T I O N  ) /  
COMPOSI T I O N  1 / 
C O M P O S I T I O N  ) /  
C O M P O S I T I O N  ) /  
C O M P O S I T I O N  ) /  
C O M P O S I T I O N  ) /  
C O M P O S I T I O N  ) /  
C O M P O S I T I O N  1 / 
C O M P O S I T I O N  I /  
C O M P O S I T I O N  I /  
C O M P O S I T I O N  ) /  
C O M P O S I T I O N  ) /  
C O M P O S I T I O N  / E 
C O M P O S I T I O N  ) /  
C O M P O S I T I O N  I /  
C O M P O S I T I O N  I /  GOT 
C O M P O S I T I O N  ) I  ONE 

I N V E S T I G A T I O N  C O M P O S I T I O N  ) /  
C O M P O S I T I O N  1 / O R G A N I Z A T I O N  OF GARBAG 

C O M P O S I T I O N  I /  T H E  ARNHEM COMPCST PLA 
C O M P O S I T I O N  I /  CALUMET I N C I N E R A T C R  - CH 
C O M P O S I T I O N  ) /  PROBLEMS I N  THE DESTRUCTION 
C O M P O S I T I O N  I / REFUSE I N C I N E R A T I O N ,  FUNDAMENT 
C O M P O S I T I O N  I /  REFUSE C O L L E C T I O N  AND REFUSE CHARA 
C O M P O S I T I O N  ) / E L E C T R I C A L  ANU MECHANICAL EQUIPMENT OF 
C O M P O S I T I O N  ) /  I N F L U E N C E  C O E F F I C I E N T S  TO R E L A T E  MUNIC 

C O M P O S I T I O N  I /  R A I L R O A D ,  REFUSE HAULE 

I T A N  AREA ( HEAT-RECOVERY H E A T (  SPACE) POWER Q U A N T I T Y  C O M P O S I T I O N  ) /  LARGE PLANTS FOR I N C I N E R A T I O N  O F  DOMES 
( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C 3 L L E C T I O N  C O M P O S I T I O N  I /  REFUSE AND L I T T E R  CCNTRGL I N  R E C R E A T I O  
Q U A N T I  T I E S  P O L L U T I O h  H E A C T H  RESEARCH-RECOYMENDATIONS C O M P O S I T I O N  I /  RESTORING T H E  Q U A L I T Y  OF OUR ENVIRONME 
L S I T E  ( SANITARY-LANDF I L L  TRANSFER-STATION Q U A N T I T Y  C O M P O S I T I O N  I /  S A N I T A T I O N  NAVY C A R R I E S  NEW YORK D A I L Y  

METHOD FOR S A M P L I N G  AN@ A N A L Y Z I N G  REFUSE ( Q U A N T I T Y  C O M P O S I T I O N  A N A L Y S I S ( R E F U S E 1  ) /  DEVELOPMENT OF A 
T O R  R E S I D U E S  ( S A L V A G E t M E T A L S )  A N A L Y S I S ( R E S 1 D U E )  ) /  C O M P O S I T I O N  AN0 C H A R A C T E R I S T I C S  OF M U N I C I P A L  I N C I N E R A  

C H A R A C T E R I S T I C S  O F  M U N I C I P A L  S O L I D  WASTES ( C O M P O S I T I O N  A N A L Y S I S  Q U A N T I T Y  I /  

N A L Y S I  S) F L U E - G A S - A N A L Y S I S  CALOR I F I C - V A L U E  I / REFUSE C O M P O S I T I O N  AND FLUE-GAS ANALYSES FROM M U N I C I P A L  I N C I  
S A N I T A R Y  F I L L S  ARE THE .ANSWER ( S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  A N I M A L - F E E 0  I /  

Q U A N T I T Y  C I - A R A C T E R I S T I C S  I N C I N E R A T O R  S E W E R ( 0 I S P O S A L )  C O M P O S I T I O N  ANIMAL-FEED I / REPORT UPON THE C G L L E C T I C N  
REFUSE AND SEhAGE SLUDGE D I S P O S A L  BY I N C I N E R A T I O N  ( C O M P O S I T I O N  C A L O R I F I C - V A L U E  HEAT-RECOVERY COMPOSTING 

L T I M A T E )  ) /  C H E M I C A L  ANALYSES OF REFUSE COMPONENTS ( C O M P O S I T I O N  C A L O R I F I C - V A L U E  I N C I N E R A T I O N  A N A L Y S I S ( P R 0  
I N  THE C I T Y  OF B I R M I N G H A M  ( Q U A N T I T Y  CHARACTER I S T I C S  C O M P O S I T I O N  C A L O R I F I C - V A L U E  VOLUME-REDUCTION SALVAGE 
S OF H I G H  L I V I N G  AN0 B U L K  ( C H A R A C T E R I S T I C S  Q U A N T I T Y  C O M P O S I T I O N  CHUTES C O L L E C T I O N  ) /  PROBLEM 
G I N E E R I N G  ASPECTS OF TOWN REFUSE D I S P O S A L  ( Q U A N T I T Y  C O M P O S I T I O N  C C L L E C T I O N  COMPOSTING SALVAGE ( M E T A L S )  I N C  
OLD AND I N D U S T R I A L  L A S T E S  ( Q U A N T I T Y  C H A R A C T E R I S T I C S  C O M P O S I T I O N  C O L L E C T I O N  HEAT-RECOVERY I N C I N E R A T I O N  I /  

07-0 1-0 120 4 
07-0 1-0 1778 
03-03-021 2 5 
10-03-0007 3 
03 -0 9-0 18 38 
03- 02-0 1733 
07-0 1-0079 2 
03-1 3-00678 
03-05-01829 
10 -0 8 -00 9 80 
0 1-01-009 79 
07- 13-021 37 
10-08 -00 0 5 5 
09-06-01870 
03-02-0 1296 
10- 08-0 12 62 
07-07-0 16 23 
08-03-01387 
07-02-0 16 34 
10-08-0 1740 
03-02-01011 
07-02- 0 1410 
07-02-01518 
07-02-001 56 
0 7- 0 2-0 16 0 4  
07-02-01450 
0 7- 0 1-0 1 41  9 
03-02-0 1725 
03-05-0 1 8  45 
03-0 5-0 2 1 60 
03-02-01546 
01-01-0021 5 
0 3-04-0 1680 
03 -0 1-020 20 
0 8- 09- 00 4 69 
08-09-00468 
03-13-01810 
03-01-01726 
07-0 1-00 153 
03-01-01766 
07-0 1-0 1416 
08 -0 3-0 14  72 
0 8- 0 3- 00 1 0 4  
10-01-01028 
06-01-01241 
02- 04-0 12 28 
02-02-00427 
06-04-00 3 19 
10-0 1-0 20 52 
0 2-0 2-007 11 
01-01-02005 
0 1-09-0 11 2 1  
01 -12-010 15 
0 2- 0 1-002 34 
02-0 1-0 1063 
02-02-00242 
06- 0 1- 0 1240 
06-0 3-0 1 180 
06- 0 3-0 1 99 8 
06-06-01399 
08-1 3-00676 
11-02-001 72 
02-02-00290 
02 -0 2-00299 
0 2- 0 2-0 1 30 1 
0 I- 12-0 18 19 
09-07-01329 
08-1 1-00823 
06-03 -00 20 8 
0 6 - 0  3-0 1 63 9 
0 6-0 3-00 20 5 
08-03-00782 
06- 03- 0 1 1 2 8 
08-11-00787 
03-01-00569 
08-03-01225 
08-13-00477 
0 8-0 3-00 4 8 5 
02-01-01863 
01-0 1-01275 
09-06-00715 
02-0 2-0 19 93 
02- 04- 01 8 90 
04-0 1-0 13 2 1  
02 -0 2 -00 8 09 
07-0 1-0 11 84 
0 1-0 1-00 6 8 5 
08-03-00431 
02-02-00427 
0 8-0 3-00 689 
03-12-00677 
01-0 1-00211 
01-01-015 30 
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WAGE) ) /  FORWARD LOCIK A T  P U B L I C  C L E A N S I N G  ( Q U A N T I T Y  C O M P O S I T I O N  COLLECT ION I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  
GAL DEVELOPMENTS I N  REFUSE C O L L E C T I O N  AND D I S P O S A L  ( C O M P O S I T I O N  C O L L E C T I O N  T R A N S F E R - S T A T I O N  D I S P O S P L t M E T H  
E V O L U T I O N  OF ' D U S T L E S S '  C O L L E C T I C N  I N  GERMANY ( SACK C O M P O S I T I O N  C O L O N I A  ) /  
I N C I N E R A T I O N  - A P R A C T I C A L  AND S C I E N T I F I C  APPROACH ( C O M P O S I T I O N  COMBUSTION I /  

AEROBIC COMPOSTING O F  VEGETABLE AND F R U I T  WASTES ( C O M P O S I T I O N  C O M P O S I T I O N ( C O M P 0 S T I  ) /  
THE R E C L A M A T I C N  OF REFUSE AT BUDAPEST ( C O M P O S I T I O N  COMPOST I N G  COMPOST(COMPOSITION1 / 

I O N  SALVAGE ) /  TREATMENT O F  REFUSE I N  S O V I E T  U N I O N  ( C O M P O S I T I O N  CCMPOSTING T I P P I N G  FREQUENCY C O L L E C T I O N  A 
W I T H  H I G H  MOISTURE CONTENT AND LOW C A L O R I F I C - V A L U E  ( C O M P O S I T I O N  CORROSION 1 /  P R A C T I C E  OF REFUSE I N C I N E R A T  
T R I C T  OF C O L U M B I A  ( E M I S S I O N ( C O N T R 0 L )  P O L L U T I  O N ( A I R 1  C O M P O S I T I O N  CORROSION I N C I N E R A T I O N  LABORATORY(  CONTROL 
T E  R U B B I S H  FOR POWER ( HEAT-RECOVERY C A L O R I F I C - V A L U E  C O M P O S I T I O N  C O S T ( C A P I T A L 1  WATER-WALL E M I S S I O N (  CGNTRCL 

D WATER Q U A L I T Y  ( P C L L U T I O N (  WATER) S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  D E C O M P O S I T I O N  ) /  EFFECTS O F  REFUSE DUMPS 

DOMESTIC WASTES ( COMP@STING SLUOGE(SEUAGE1 Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS 1 /  T H E  U T I L I Z A T I O N  OF ORGANIC 
I /  M U N I C I P A L  COMPOSTING I N  U N I T E D  KINGDOM ( Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS COMPOSITION(COMP0ST ) S A L V A G E  BA 

AND FLUE-GAS ANALYSES FROM M U N I C I P A L  I N C I N E R A T O R S  ( C O M P O S I T I O N  E M I S S I O N ( A N A L Y S I S 1  F L U E - G A S - A N A L Y S I S  G A L 0  

REFUSE D I S P O S A L  I N  GREATER LONDON ( C O M P O S I T I O N  C O S T ( C O L L E C T I O N 1  BULKY-WASTE 1 / 

WHY T H I S  NEW Z E A L A N C  C I T Y  CHOSE COMPOSTING ( C O M P O S I T I O N  ECONOMICS ) /  

MODERN LOOK A T  REFUSE I N C I N E R A T I O N  ( C O M P O S I T I O N  E M I S S I D N ( C O N T R O L 1  11 
0 REDUCE R U B B I S H  T I P S  ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  C O M P O S I T I O N  E M I S S I O N ( C O N T R O L 1  ) /  DERBY'S PLANT T 
C I N E R A T I O N  P R A C T I C E S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY C O M P O S I T I O N  E M I S S I O N ( C O N T R O L 1  R E S I D U E  POWER ) /  ANOTHE 
ES I N  M U N I C I P A L  I N C I N E R A T O R  D E S I G N  ( C H A R A C T E R I S T I C S  C O M P O S I T I O N  E M I S S I O N ( C O N T R O L 1  WATERtWASTE)  I /  TRENDS 
N T  OF TOWN REFUSE AND SEWAGE SLUDGE ( SLUDGE(  SEWAGE) C O M P O S I T I O N  G R I N D I N G  I N C I N E R A T I O N  VOLUME-REDUCTIDN J /  
A I L A B L E  Q U A N T I T I E S  AND U T I L I Z A T I O N  ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  HEAT RECOVERY WATER-WALL E M I S S I O N ( C O N T R 0 L  
QUPD-CITY S O L I D  WASTES PROJECT - AN I N T E R I M  REPORT ( C O M P O S I T I O N  I N C I N E R A T I O N  BULKY-WASTE S A N I T A R Y - L A N D F I L  

D I S P O S A L  - PART I - NATURE AND MAGNITUDE ( Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T I O N  P E S T S  GRINDER(GARBAGE1 ) /  MU 
OF R E F U S E  I N C I N E R A T I O N  I N  WESTERN EUROPE I Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T O R ( T Y P E S 1  C O S T ( O P E R A T I N G 1  COST(C 

E OF COMPOST O B T A I N E D  FROM TOWN REFUSE AND GARBAGE ( C O M P O S I T I O N  LAW MARKETING(COMPOST1 S P E C I F I C A T I O N  I /  S 
S I N C I N E R A T I O N  COSTS ( C O S T ( O P E R A T I 0 N )  C O S T ( C A P 1 T A L )  C O M P O S I T I O N  M U L T I P L E - H E A R T H  ) /  AN E X A M I N A T I O N  CF SEWA 

TURE-CONTENT ) /  C O M P O S I T I O N  OF REFUSE ( D E N S I T Y ( R E F U S E 1  S A M P L I h G  M O I S  
C O M P O S I T I O N  O F  GARBAGE AND GARBAGE I N C I N E R A T I O N /  

C O M P O S I T I O N  OF S O L I D  WASTES ( D E N S I T Y  1 /  
P I L O T - P L A N T  GARBAGE COMPOSTER ( C O S T ( O P E R A T I N G 1  C O M P O S I T I O N  PROPERTIES (COMPOST) SLUDGE(SEWAGE1 1 /  

REFUSE A N A L Y S I S  AT M I D D L E T O N  ( C O M P O S I T I O N  Q U A N T I T Y  1 /  
M O B I L E ,  ALABAMA SCHEDULES COMPOST PLPNT ( COMPOSTING C O M P O S I T I O N  Q U A N T I T Y  ) /  
I- REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  ( FREQUENCY C O M P O S I T I O N  Q U A N T I T Y  1 /  REFUSE C O L L E C T I O N  AND D I S P O S A  
) /  CONTROLLED CCMBUSTIDN FOR S O L I D  WASTES D I S P O S A L  ( C O M P O S I T I O N  Q U A N T I T Y  D E S I G N  H I S T O R Y  E M I S S I  CN(CCNTROL1 
E OF A FLUE-FED I N C I N E R A T O R  ( I N C I N E R A T O R ( A P 4 R T M E N T )  C O M P O S I T I O N  Q U A N T I T Y  E M I S S I O N  I /  PER FOR MA NC 
P A C T I O N  DANO COMPOSTING I /  HOW I T ' S  DONE I N  SWEDEN ( C O M P O S I T I O N  Q U A N T I T Y  HEAT-RECOVERY C O N T A I N E R ( R E F U S E )  
ASTE MANAGEMENT I N  GERMANY ( I N C I N E R A T I O N  COMPOST I N G  C O M P O S I T I O N  Q U A N T I T Y  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  
ONOMIC D I S P O S A L  O F  TOWN'S REFUSE ( OPEN-DUMP H I S T O R Y  C O M P O S I T I O N  Q U A N T I T Y  I N C I N E R A T I O N  ) /  THE EC 
OF T H E  P O P U L A T I O N  WILL L I V E  I N  C I T I E S  I N  TEN YEARS ( C O M P O S I T I O N  Q U A N T I T Y  P R O J E C T I G N S  ) /  I N  1978 - SEVENTY 

PER EQUALS MOUNTAINS OF D E B R I S  ( C O L L E C T I O N  Q U A N T I T Y  C O M P O S I T I O N  SACKS(  PAPER)  I /  AFFLUENCE PLUS PA 

A I L - H A U L  I /  F I E L D  OF REFUSE SALVAGE ( Q U A N T I T Y  C O M P O S I T I O N  S A L V A G E ( P O T E N T I A L 1  RENDERING COMPOSTING R 
L A N T  F@R WELSH AUTHCRITY ( G R I N D I N G  VOLUME-REDUCTION C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  1 / REFUSE P U L V E R I S I N G  P 

THE C I T Y  OF B I R M I N G H A M  ( Q U A N T I T I E S  C A L O R I F I C - V A L U E  C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  BULKY-WASTE C O L L E C T I O N  
C ACCEPTANCE 1 /  M U N I C I P A L  REFUSE D I S P O S A L  ( Q U A N T I T Y  C O M P O S I T I O N  S A N I T A R Y - L A N D F I  L L  I N C I N E R A T I O N  G R I N D I N G  A 

( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  O D O R (  CONTROL I C O M P O S I T I O N  SETTLEMENT I /  WHY YOU SHOULD A V O I D  H O U S I N  
N A T I O N  SLUDGE(SEWAGE1 I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  S I T E - L O C A T I O N  ) /  COMPREHENSIVE S T U D I E S  OF 
LANT CONVERTS REFUSE I N T O  O R G A N I C  S O I L  C O N D I T I O N E R  ( C O M P O S I T I O N  SLUDGE( SEWAGE) 1 /  COMPOSTING P 
OSAL TRENDS AND COMPDSTING METHODS ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  SLUDGE(  SEWAGE) SALVAGE CULTURE DANO ) /  RE 

I P M E N T )  I /  REFUSE C O L L E C T I O N  ( C O M P O S I T I O N  SURVEY C O L L E C T 1  ON(METH0DS)  C O L L E C T I O N (  ECU 
S C I E N T I F I C  A N A L Y S I S  OF S A N I T A R Y  L A M O F I L L S  ( RESEARCH C O M P O S I T I O N  SURVEY OPEN-DUMP C O S T ( O P E R A T I N G 1  COMPACT1 

MPOSTING OF VEGETABLE AND F R U I T  WASTES ( C O M P O S I T I O N  C O M P O S I T I O N (  COMPOST) / A E R O B I C  GO 
OF F E F U S E  COMPOSTING I N  B R I T A I N  ( C O S T ( C A P I T A L 1  DANO C O M P O S I T I O N (  COMPOST) ) /  S I X  YEARS 
OR COMPOST PROCUCTICN FROM GARBAGE ( SLUDGE(COMP0ST)  C O M P O S I T I O N ( C O M P 0 S T )  1 / USE OF SLUDGES F 
E D I S P O S A L  AND REFUSE COMPOSTING I N  L E I C E S T E R  ( DANO C O M P O S I T I O N ( C O M P 0 S T I  C O M P O S I T I O N (  SLUDGE) SLUDGE(SEWAG 
P L A N T  I N  GENEVA ( I N C I N E R A T I O N  TRANSPORTATION(BARGE1 COMPOSITION(COMP0ST 1 D E S I G N  I /  L O A D I N G  P I E R  ANC C I T Y  

G I N  U N I T E D  KINGDOM ( Q U A N T I T Y  C C M P O S I T I O N  ECONOMICS C O M P O S I T I O N ( C O M P 0 S T )  SALVAGE B A L L I S T I C - S E P A R A T O R  RASP 
OF COMPOSTIYG I N  I S R A E L  I DANO C O S T ( C A P 1 T A L )  SALVAGE C O M P O S I T I O N ( C O M P 0 S T )  S U B S I D Y  I /  

C A L I F O R N I A  WASTE MANAGEMENT STUDY ( Q U A N T I T Y  C O M P O S I T I O N  REGIONAL-APPROACH ) /  

BATCH RETORT P Y R O L Y S I S  OF S O L I D  M U N I C I P A L  WASTES ( C O M P O S I T I O N  SALVAGE ) /  

T E S T  OK I N C I N E R A T I O N  I N  GREAT B R I T A I N  ( C O M P O S I T I O N  S T A N D A R D ( R E F U S E 1  T E S T ( I N C I N E R A T 0 R )  I /  

B I O L O G I C A L  PROCESSES I N  THE COMPOSTING OF REFUSE ( COMPOSITION(COMPOST1 / 

S ROLE I N  EUROPEAN PEFUSE D I S P O S A L  ( COST(OPERAT1NG) C O M P O S I T I O N ( C O M P 0 S T I  I N C I N E R A T O R  I /  COMPOSTING - I T  

D EV EL OP M ENT 
COMPOSTS PREPARED FROM WASTE M A T E R I A L S  ( COMPOSTING C O M P O S I T I O N (  COMPOST-NI TROGEN) 1 / 
GROUP S T U D I E S  D I S P O S A L  OF I T S  P A C K A G I N G  M A T E R I A L S  ( C O M P O S I T I O N (  G L A S S )  1 /  GLASS 

U T O M A T I C  TEMPERATURE AND A I R  CONTROL I N  COMPOSTING ( C O M P O S I T I D N ( R E F U S E  1 1 /  A 
SMOKE ) /  A NEW I N C I N E R A T O R  CONTROL METER I S  NEEDED ( C O M P O S I T I O N I R E F U S E )  C A L O R I F I C - V A L U E  E M I S S I O N ( C O N T R 0 L )  
TATORS ON M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C 0 N T R O L )  C O M P O S I T I O N ( R E F U S E )  COST(OPERAT1NG) COST ( C A P I T A L )  1 /  

COMPOSTING I N  L E I C E S T E R  ( DANO COMPOSITION(COMP0ST C O M P O S I T I O N (  SLUDGE 1 SLUDGE(  SEWAGE) C O S T ( C A P I T A L 1  D E S 1  
D T I P P I N G  - HOW CAN I T  C O N T I N U E ?  ( S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N ( T R E N D S 1  I /  CONTROLLE 

E M I S S I O N S  FROM REFUSE I N C I N E R A T I O N  CHIMNEY STACKS ( C O M P O S I T I O N (  TRENDS) P O L L U T I C N ( A 1 R )  E M I S S I O N ( C O N T R D L 1  

REFUSE A N A L Y S I S  - RECENT T E S T S  I N  MANCHESTER ( C O M P O S I T I O N ( R E F U S E )  ) /  

PGRICULTURE AND COMPOST/ 
T H E  D E T E R M I N A T I O N  OF DOMESTIC COAL I N  REFUSE COMPOST/ 

D E T E R M I N A T I O N  O F  M A T U R I T Y  O F  COMPOST/ 
H Y G I E N I C  C R I T E R I A  OF THE E V A L U A T I O N  OF REFUSE COMPOST/ 

WHEY AND WOOD BARK WASTES MAKE F E R T I L E  COMPOST/ 
U E N C I N G  P H Y S I C A L  F E R T I L I T Y  OF S O I L  BY A P P L I C A T I O N  OF COMPOST/ I N F L  
MPOSTS S T A R T I N G  FROM ORGANIC WASTE AND THE R E S U L T I N G  COMPOST/ ORGANIC GO 

CONTENT AND V A L U E  CF T R A C E  ELEMENTS I N  URBAN REFUSE COMPOST ( A P P L I C A T I O N ( C O M P 0 S T I  ) /  ON TI-E 

I /  A N A L Y S I S  AND E V A L U A T I O N  OF THE Q U A L I T Y  OF REFUSE COMPOST ( COMPOST( P R O P E R T I E S 1  A N A L Y S I S  S A M P L I N G  T E S T 1  
HUMUS-FORMING COMPOST ( COMPOSTING I / 

MPOSTS S T A R T I N G  FROM O R G A N I C  WASTE AND THE R E S U L T I N G  COMPOST ( COMPOSTING I /  ORGANIC CO 
R E L  AT I ONSH I P  BETWEEN MOISTURE CONTENT AND A C T I V I T Y  OF F I N I S H E D  COMPOST ( COMPOSTING ) /  

METHODS TO E V A L U A T E  M A T U R I T Y  O F  COMPOST ( C H A R A C T E R I S T I C S ( C O M P 0 S T )  1 / 

WkAT I S  A GOOD REFUSE COMPOST ( COMPOSTING C O M P O S T ( P R O P E Q T I E S 1  ) /  
HOW DO YOU S E L L  COMPOST ( MARKETING(COMPOST1 1 /  

C C N S E R V I T I O N  AND F I E L D  T E S T I N G  OF COMPOST ( METHODS(COMPOST1NGI C R O P - Y I E L D ( C O M P 0 S T )  ) /  
C O N S E R V A T I O N  AND F I E L D  T E S T I N G  OF COMPOST ( METHODS(COMPOST1NG) CROP-YIELD(COMPOST1 / 
LONG-TERM E F F E C T S  OF URBAN REFUSE COMPOST ( S O I L - C O N D I T I O N I N G  I /  

ON AND MANGANESE CONTENT O F  REFUSE AND REFUSE-SLUDGE COMPOST ( TRACE-ELEMENTS(COMPOST1 I /  THE BCR 
THF E F F E C T  OF URBAN REFUSE ON ROOT GROWTH ( COMPOST ) /  

THE RESURGENCE OF HUMUS. ( COMPOST ) /  

01-01-0 13 8 2  
0 1 - 0 1 - 0 0 2 9 8  
03-01-01600 
0 8- 1 1-0 1 1 4 2  
0 6 - 0  1 - 0 0 8  83 
06- 03-00366 
01-0 1 - 0 0 8  4 1  
0 8 - 0 3 - 0 0 4 7 9  
0 8- 0 3-0 1 5 0  5 
0 8 - 0 3 - 0  10 2 5 
01-05-02006 
0 7- 0 6- 0 16 90 
06 -0 3 -0 0 8 78 
0 6 - 0  5-0 13 8 5  
0 6 - 0 3 - 0 0 9  13 
02-0 2 -0 0 8 0 9  
0 8 - 0 3 - 0 0 0 1 6  
0 8 - 0 3 - 0 1 8 6 7  
0 8 - 0 3 - 0 0 0 2 6  
08-13-00974 
0 6 - 0 3 - 0 1 3 9 7  
08-03-000 14 
C 1 - 0 5 - 0 2 1 0 1  
0 1-0 1-0041 1 
0 8 - 0 3 - 0 0 4 3 0  
06-12-0 1389 
0 8 - 0 3 - 0 0 8 6 4  
02- 0 2-0 10 64 
0 2-0 2-00 5 17 
0 2 - 0 2 - 0  1 8 3 4  
0 6 - 0 2 - 0  1440 
02-0 2-0 1 2 9 4  
06 -0 3-00 2 6 8 
0 3 - 0 1 - 0 0 5 5 4  
0 8 - 0 3 - 0 0 0 2 5  
0 8 - 0 1 - 0 0 1  70 
03-01-00671 
01 -0 1-00 4 6 2  
0 1 - 0 1 - 0 1 8 8 8  
0 2-0 3-0 00 74 
0 1 - 0 5 - 0 2 1 6 8  
0 2 - 0  2-006 6 6  
10-02-01375 
0 4- 0 1-0 0 8 7 3 
0 5 - 0 5 - 0 0  193 
0 8 - 0 3 - 0 2 0 8 5  
0 1-0 1 - 0 0 7 2 6  
07-10-00177 
0 1 - 0 1 - 0 1 1 1 5  
0 6 - 0 3 - O D 2 6 6  
0 6 - 0 4 - 0 1 2 3 4  
0 8-0 3-0 1 8 9 8  
0 3 - 0 1 - 0 1 9 3 2  
07-0 1 - 0 1 7 7 8  
06-0 1-003 54  
0 6 - 0  1-008 8 3  
0 6 - 0 3 - D O 6 4 5  
0 6-1 2-0 1 3 9  1 
06-C 3 - 0  1303 
0 8 - 0 3 - 0 1 2 2 3  
0 6 - 0 3 - 0 0 1 4 9  
0 6 - 0 3 - 0 0 9 1 3  
0 6 - 0  3-00 87 2 
06 -0 1-0 1278 
11-01-009 8 3  
0 2-0 2-0 13 1 6  
0 6 - 0 1  -0027 5 
0 8- @ 6 - 0 0 4 3  5 
0 8 -0 6 - 0 0  9 5 2 
06-03-0 1 3 0 3  
0 7 - 1 4 - 0 2 1 4 6  
0 8 - 0 6 - 0  2 126 
0 6 - 0 6 - 0 0 3 8 5  
06-07-00 3 47 
0 6  -0 7 -0 0 3 78 
0 6- 0 9-0 03 91 
06-1 1 - 0 0 8  75 
0 6  -06 -00 3 8 1 
0 6- 04-0 2 1 34 
0 6-0 6-00348 
06-01-01162 
06-07-00 3 3 9  
06-04-00321 
0 6 -  0 4-00 3 1 3 
G 6- 0 8- 00 8 90 
0 6 - 0 8 - 0 0 3 3 5  
06- 0 5-0 0 8 8 6 
0 6 - 0 3 - 0 1 1 7 4  
0 6 - 0 4 - 0 1 1 7 9  
0 6- 0 6 -  0 0 3 6 0  
0 6 - C  1-00761 
0 6 - 0 1 - 0 0 3 6 7  
0 6 - 0  6 - 0  19 2 7  
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S I O N  DAMAGE I N  V I N I C U L T U R E  AND P R E V E N T I V E  MEASURES ( COMPOST ) /  E RO 
O O P E R A T I V E  P L A N T  ( COMPOSTING ) /  REFUSE COMPOST - A PRODUCT OF T H E  WERDENBERG L I E C H T E N S T E I N  C 
RI(S/ PROGRESS I N  T H E  P R E P A R A T I O N  OF COMPOST - E X P E R I E N C E S  A T  T H E  BALUBEUREN COMPOSTING WO 
S T I N G  ) /  F I R S T  E F F E C T  AND F I R S T  AFTEREFFECT O F  WASTE COMPOST AFTER V A R I O U S  TREATMENTS W I T H  REGARD TO Y I E L D  
V A L U E  I /  F I R S T  EFFECT AND F I R S T  AFTEREFFECT O F  WASTE COMPOST A F T E R  VARIOUS TREATMENTS W I T H  REGARD TO Y I E L D  
Y )  I /  P H O E N I X  WILL COMPOST A L L  M U N I C I P A L  REFUSE ( COMPOSTING C O S T ( S U B S 1 D  
( SEWAGE) Q U A N T I T Y  1 / U R B A N  COMPOST AND SEWAGE DEVELOPMENT WORK I N  I N D I A  ( SLUDGE 
S T )  I /  P R A C T I C A L  E V A L U A T I O N  OF GARBAGE COMPOST AS A F E R T I L I Z E R  ( F E R T I L I Z E R - V A L U E  COST(COMP0 
S TO D E T E R M I N E  T H E  DEGREE OF DECOMPOSITION OF REFUSE COMPOST BY I T S  S E L F - H E A T I N G  C A P A B I L I T Y /  E X P E R I M E N T  
/ EFFECTS O F  R E F U S E  D I S P O S A L  P L A N T  ASHES A N 0  COMPOST D E P O S I T S  ON GROUNDWPTERS ( P O L L U T I O N ( W A T E R I  I 

I L I Z E R - V A L U E  COMPOSTIlvG ) / REFUSE-SLUDGE COMPOST FOR S O I L  IMPROVEMENT AND F E R T I L I Z A T I O N  ( F E R T  

O P E R A T I N G )  C O S T ( C A P I T A L 1  I /  MANUFACTURING COMPOST FROM URBAN REFUSE I N  S P A I N  ( COMPOSTING COST(  

THE COMPOST FACTORY OF BADEN-BRUGG ( S W I T Z E R L A N D )  / 

T I O N S  ( COMPOSTING I /  METHOD OF P R E P A R I N G  COMPOST FROM REFUSE,  T A K I N G  I N T O  ACCOUNT GERMAN C O N D I  

WHY THE C I T Y  OF GHENT CHOSE TO COMPOST HOUSE REFUSE I COMPOSTING I /  
E V A L U A T I O N  O F  REFUSE COMPOST I N  F I E L D  T R I A L S /  

P L A N T  GROWING E X P E R I M E N T S  W I T H  REFUSE COMPOST I N  J A P A N /  
/ REFUSE COMPOST I N  PCULTRY HUSBANDRY ( A P P L I C A T I O N ( C O M P 0 S T )  ) 

PRODUCTION AND U T I L I Z A T I O N  O F  COMPOST I N  S U B T R O P I C A L  C O U N T R I E S /  
COMPOSTING AND T H E  USE OF REFUSE COMPOST I N  T H E  NETHERLANDS ( A P P L I C A T I O N ( C O M P 0 S T I  ) /  

USE OF COMPOST I N  THE NETHERLANDS I N  1959/ 
) /  SCME P R A C T I C A L  RESULTS W I T H  REFUSE COMPOST I N  VEGETABLE GARDENING ( COMPOST(UT1 L I  Z A T I C R )  

MPOST)  ) /  THE USE OF REFUSE COMPOST I N  V I N I C U L T U R E  ( COST(PRODUCT1 A P P L I C A T I O N t C O  

T I O N  LAW MARKETING(COMPOST1 S P E C I F I C A T I O N  I /  S A L E  OF COMPOST O B T A I N E D  FROM TOWN REFUSE AN0 GARBAGE ( COMPO 
ROVEMENT S O C I E T Y  O R G A N I Z E D  TO PRODUCE AND TO U T I L I Z E  COMPOST OF REFUSE ( COMPOSTING ) /  S O I L  I M P  
IMPROVEMENT S O C I E T Y  O R G A N I Z E 0  T O  PRODUCE AND U T I L I Z E  COMPOST OF REFUSE ( COMPOSTING M A R K E T I N G  COMPOST(SPRE 

THE E F F E C T  O F  REFUSE AND REFUSE SLUDGE COMPOST ON PLANTS AND S O I L S  ( A P P L I C A T I O N ( C O M P 0 S T )  I /  
/ E F F E C T S  OF SAWDUST COMPOST ON S E E D L I N G S  GROWN I N  P E S T I C I D E - T R E A T E D  S O I L S  

MAKE COMPOST I N  14 DAYS ( COMPOSTING F E R T I L I Z E R - V A L U E  I /  

DUTCH COMPOST P I L E  S H R I N K S  ( I N C I N E R A T O R  ECONOMICS ) /  
STRUCTURAL ANALYSES OF COMPOST P I L E S  ( C O M P O S T ( C O M P O S I T I 0 N )  ) /  

B R I S T O L ,  ENGLAND? B U I L D S  COMPOST P L A N T /  
. M O B I L E ?  ALABAMA B U I L D S  300 T O N  PER DAY COMPOST P L A N T  ( COMPOSTING ) /  

M O B I L E ?  ALABAMA SCHEDULES COMPOST PLANT ( COMPOSTING COMPOSITION Q U A N T I T Y  I /  
-SEPARATOR I /  I L L U S T R A T E D  TOUR O F  OVERSEAS COMPOST P L A N T  ( C O S T ( C A P I T A L 1  G R I N D I N G  RASP B A L L I S T I C  

F U L L - T I M E  SCHEDULE OF PHOENIX COMPOST PLANT ( DANO ) /  
P H O E N I X  MAKES PROGRESS W I T H  COMPOST P L A N T  ( DANO ) /  

A N 0  C H A R A C T E R I S T I C S  (COMPOST) D E S I G N  ) /  M U N I C I P A L  COMPOST P L A N T  ( ECONOMICS C O S T ( O P E R A T 1  NG) MARKETING 0 
S I D Y )  I /  F I N A N C I N G  A C I T Y  COMPOST P L A N T  - FOUR V I E W S  I C O S T ( O P E R A T I N G 1  COST(SUB 
COMPOSTI NG COMPOS I T  I t N  1 / THE ARNHEM COMPOST P L A N T  - VOTES ON I T S  O P E R A T I O N  D U R I N G  1961 ( 

A N T I T Y  C O S T ( C A P 1 T A L )  COMPOSTING ) /  THE NEW COMPOST P L A N T  AT DUISBURG-HUCKINGEN I N  O P E R A T I O N  ( QU 

EWAGE) ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I  - COMPOST P L A N T  D E S I G N  AND O P E R A T I O N  ( COMPOSTING MARKE 

N C O S T ( S U B S 1 D Y )  ) /  ST. PETERSBURG SHUTS DOWN 'MODEL'  COMPOST P L A N T  AS MALODOROUS ' P U B L I C  N U I S A N C E '  ( COMPO 

COMPOST P L A N T  B U I L T  FOR ST. PETERSBURG/ 

M U N I C I P A L  COMPOST P L A N T  FOR AUCKLAND ( COMPOSTING I /  
(SEWAGE) ) /  COMPOST P L A N T  FOR BANGKOK ( COMPOSTING SALVAGE SLUDGE 

FERROUS) M A R K E T I N G  I /  AUCKLAND'S M U N I C I P A L  COMPOST P L A N T  I N  O P E R A T I O N  ( DANO COMPOSTING SALVAGE(  

I N E R A T I O N  I /  HOUSTON FORCES COMPOST P L A N T  SHUTDOWN ( COMPOSTING COST( S U B S I D Y )  I N C  
0 I /  CONSTRUCTION ON P H O E N I X  COMPOST P L A N T  TO B E G I N  FEBRUARY 1961 COMPOSTING DAN 
(SEWAGE) COST(OPERAT1NG) I /  T H E  SEWAGE TREATMENT A N 0  COMPOST P L A N T S  OF T H E  C I T Y  OF BADEN-BADEN ( COMPOSTIN 
(SEWAGE)  G R I N D I N G  I /  DEVELOPMENT AND S I G N I F I C A N C E  OF COMPOST P R E P A R A T I O N  I N  T H E  NETHERLANDS ( COMPOSTING S 
RAT1 NG 1 / LESSER-KNOWN EUROPEAN COMPOST PROCESSES ( COMPOSTI  NG C O S T ( C A P I T A L 1  C C S T ( 0 P E  

P O S I T  I O N (  COMPOST) I /  USE OF SLUDGES FOR COMPOST PRODUCTION FROM GAREAGE ( SLUDGE(COMP0ST)  COM 
1 ) /  FOUR YEARS OF COMPOST PROGRESS I N  W I L L I A M S T O N  ( R I K E R  SLUOGE(SEWAGE 
DAS NEUE KOMPOSTWEPK I N  O U I  SBURG-HUCKINGEN ( THE NEW COMPOST S T A T I O N  I N  DUISBURG-HUCKINGEN 1 ( COMPOSTING 

PHOENIX COMPOST PLANT HAS S T A R T E D  O P E R A T I O N  ( COMPOSTING I /  

S I N P L E  CONTROL TEST WHICH CAN BE MADE B Y  COMPOST P L A N T  O P E R A T I O N S /  

NEW METHOD O F  COMPOST PRODUCTION ( COMPOSTING ) /  

PHS GRANTS 8250~000 FOR F L O R I D A  COMPOST STUDY/  
WARNING I S S U E D  BY COMPOST SUPPORTER ( COMPO'STING DANO SLUDGE(SEWAGE1 ) /  

ASP I /  HOW C A S P A R I  COMPOST SYSTEM WORKS ( SLUDGEISEWAGE)  G R I N D E R l R A S P I  R 
T I A C  1 ) /  SOME S P E C I A L I Z E D  EQUIPMENT USED I N  EURODEAN COMPOST SYSTEMS ( COMPOSTING S I Z E - R E D U C T I O N  SCREENING 

S P E C I A L I Z E D  EQUIPMENT USED I N  EUROPEAN COMPOST SYSTEM ( COMPOSTING D E S I G N  I /  

THE COMPOST WORKS AT BADEN-BAOEN ( COMPOSTING ) /  
NG I /  PROBLEMS I N  A N A L Y S I S  OF REFUSE,  COMPOST? AND SEWAGE SLUDGE ( A N A L Y S I S ( C O M P 0 S T )  S A M P L I  
F TREATMENT B Y  NATUPAL C O N V E R S I O N  I N T O  ORGANIC H U M I C  COMPOST. ( COMPOST I N G  COMPOST(FERTIL1ZER-VALUE)  1 / T 

SED PESEARCH REPORT NO. 
M U N I C I P A L  COMPCSTING OPERATIONS ( COMPOSTING SALVAGE C O M P O S T ( A N A L Y S I S 1  1 /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - 
L I Z A T I O N  CF MUFvICIPAL WASTES I N  I-UNGARY ( COMPOSTING C O M P O S T ( A P P L I C A T I 0 N )  1 / THE P R E P A R A T I O N  ARD U T I  

A T I O N  OF REFUSE AT BUDAPEST ( C O M P O S I T I O N  COMPOSTING C O M P O S T ( C O M P O S I T I 0 N )  ) /  T H E  RECLAM 
FUSE AND SLUDGE - THE TOLLEMACHE SYSTEM ( TOLLEMACHE C O M P O S T ( C O M P O S I T I 0 N )  ) /  A NEW COMPOSTING PROCESS FOR 

/ P O S S I B I L I T I E S  OF COMPOSTING M U N I C I P A L  P E F U S E  ( C O M P O S T ( C O N D I T I 0 N )  F E R T I L I Z E R - V A L U E  COST(OPERAT1NG) 

16 ON REFUSE COMPOSTING E X P E R I E N C E  I N  NETHERLANDS ( COMPOST(ANALYS1S)  I /  

COMPOSTING REFUSE A T  SACRAMENTC, C A L I F O R N I A  ( COMPOST ( A N A L Y S I S )  COST(OPERAT1NG) 1 /  

STRUCTURAL A N A L Y S E S  OF COMPOST P I L E S  ( COMPOST ( C O M P O S I T I O N )  I /  

T H E  R E F U S E  CDMPOSTING P L A N T  I N  E D I N B U R G H ?  ENGLAND ( C O M P O S T ( C O M P O S I T I 0 N )  PRICE(COMPOST1 ) /  

OD WASTES I N  COMPOSTS ( COMPOSTING Q U A N T I T Y ( S A W 0 U S T )  COMPOST ( C R O P - Y I E L D )  I /  wo 
C O N C E h T P A T I N G  AND COMPOSTING GARBAGE ( COMPOST(FERT1 L I Z E R - V A L U E )  ) /  

C O N V E R S I O N  T N T C  ORGANIC H U M I C  COMPOST. ( COMPOSTING C O M P O S T ( F E R T I L 1 Z E R - V A L U E 1  ) / TREATMENT OF S O L I D  TCWN 
REATMENTS WITH REGARD TC Y I E L D  AND N U T R I E N T  U P T A K E  ( COMPOST ( F E R T I L I Z E R - V A L U E )  COMPOSTING ) /  F I R S T  E F F E C T  

A NEW S W I S S  REFUSE D I S P O S A L  PROCEDURE ( COMPOSTING COMPOST(PROPERTIES1 I /  
WHAT I S  A GOOD REFUSE COMPOST ( COMPOSTING COMPOST(PPOPERT1ES)  ) /  

I S  AND E V A L U A T I O N  OF THE Q U A L I T Y  OF REFUSE COMPOST ( COMPOST(PROPERTIES1 A N A L Y S I S  S A M P L I N G  T E S T I N G  ) /  ANAL 
N REFUSE FOR S O I L  IMPROVEMENT I N  I S R A E L  ( COMPOSTING C O M P O S T ( Q U A L I T Y 1  ) /  UREA 

O S I O N  P R E V E N T I O N  I N  V I N E Y A R D S  AND T H E I R  E V A L U A T I O N  ( C O M P O S T ( S P R E A 0 I N G )  I /  T R I A L S  I N  ER 
AND U T I L I Z E  COMPOST CF R E F U S E  ( COMPOSTING M A R K E T I N G  COMPOST(SPREAD1NG) ) /  S O I L  IMPROVEMENT S O C I E T Y  ORGAN1 
R E S U L T S  W I T H  REFUSE COMPOST I N  VEGETABLE GARDENING ( COMPOST ( U T I L  I Z A T I O N  ) /  SOME P R A C T I C A L  
D WASTES AND SEWAGE SLUDGE ( I N C I N E R A T I O N  COMPOSTING COMPOST(VALUE1 RESEARCH-NEEDS SLUDGE(SEWAGE)  1 /  T H E  P 

H E  T P E  ( T Y P H O I D - P A R A T Y P H O I D )  AND DYSENTERY GROUPS I N  COMPOSTED C I T Y  AND A B A T T O I R  REFUSE I PATHOGEN I /  SURV 

OGEN SLUDGE( SE hAGE) / S A N I T A R Y  ASPECTS OF COMPOSTED SEWAGE SLUDGE AND SAWDUST ( COMPOSTING PATH 
I Z E R - V A L U E  COMPOSTING I /  THE E F F E C T  OF YANURING W I T H  COMPOSTED TOWN REFUSE ON T H E  Y I E L D  AND ON SEVERAL I M P  

Q U E S T I O N S  AND ANSWERS CN COMPOSTING ( COMPOSTING COMPOST(QUANT1TY 1 C O S T ( S U B S 1 D Y )  M A R K E T I N G  ) /  

I N G  AND P O S S I B I L I T I E S /  COMPOST-MAKING I N  THE NETHERLANDS? I T S  H I  STORY, P L A A N  

T H E  NETHERLANDS F I N R S  NO GOLD I N  COMPOSTED REFUSE ( COMPOSTING ECONOMICS ) /  

06-06-00388 
06- 03-0 19 72 
06-03-01460 
06-06-012 87 
0 6-0 6-0 16 86 
06-03-00 546 
06-01-01158 
06-06-0 1220 
06-01-00404 
08-10-01230 
06-03-00294 
06-06-01970 
06-0 1-0 1264 
06-03-01171 
0 6- 0 3- 00 20 6 
06-C6-00380 
06-06-00406 
0 6-06- 00 343 
06 -06 -00 3 62 
06- 06-00 3 3 8 
0 6-0 6-003 3 2 
06-06-0 1988 
06- 06-0033 7 
06-04-0 18 5 5  
06-12-01389 
0 6-0 3-0 148 7 
06-06-00306 
06-06-00342 
06-06-00891 
06-03-00994 
06-01-00364 
06-03-0 1 1  57 
06-03-00837 
06- 0 3-00 268 
06-03-008 80 
06-0 3-00882 
0 6-0 3-00 897 
06-03-01047 
06- 0 5-008 92 
06-03-00205 
06-03-00169 
06- 03-00 3 44 
06-03-009 59 
06-12-00410 
0 6- 03- 00 2 60 
06-03-01552 
06-03-017 53 
06-0 3-0 166 5 
06-07-00369 
06- 03-00279 
06-03-01977 

06- 0 1-00 3 5 1 
06-04-002 19 
06-0 1-0 02 53 
06- 12-0 139 1 
0 6 -0 3 -0 1 6 9 9 
06-0 3-0 19 67 
06-02-01 177 
06-1 2-01573 
06- 0 4- 0 0 5 4 9 
06-04-00868 
06-04-00277 
06-0 3-0 1231 
06-07-01974 
06-04-01302 
06-03-00258 
06 - 1 2 -0040 9 
06-03-00251 
06 -0 3-00 3 45 
06- 01-003 64 
06-03-00366 
06-04-003 71 
06-0 3-00760 
06-02-00674 
06-01-00305 
06-01-01286 
0 6-04-0 1302 
06-06-0 12 87 
0 6-0 3-00 3 41 
06-08-00335 
06- 07-00 339 
06-06-00365 
06-03-00201 
0 6-0 6-0 19 8 5 
06-06 -0030 6 
0 6-0 6-01 9 8 8 
06-01-01390 
06-03 -00292 
06- 09- 0 1430 
06-03-01331 
06-09-00739 
06-06-01872 

06-03-01982 
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COMPOSTER ( C O S T ( O P E R A T I N G 1  C O M P O S I T I O N  P R O P E R T I E S ( C 0  06-02-01440 
COMPOST I NG/ 
COMPOSTING/  
COMPOSTING/  
COMPOST I N G /  
C OMPOSTING/  
COMPOST I N G /  
COMPOSTING/ 
COMPOSTI  NG/  
COMPOST I N G /  
COMPOSTING/  
COMPOSTING/  
COMPOST I N G /  
COMPOSTING/  
C OM POST1 NG/ 
COMPOST I N G /  
COMPOSTING/  
COMPOSTING/  
COMPOSTI  NG/ 
COMPOSTING/  
COMPOST I N G /  
COMPOSTING/  
COMPOSTING/  
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
CDMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING I 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 
COMPOSTING ( 

T E C H N I C A L  AND P R A C T I C  
/ BACT ER I A (  CULTURE 1 

C O M P O S I T I O N  I /  
C O M P O S I T I O N  ECONOMICS 1 / 
COMPOS I T I O N ( R E F U S E )  ) /  
COMPOSTING ) /  
C OM P OS T I N  G B AC T E R I A ( C UL T UR E I 
COMPOST I N G  COMPOST ( QU ANT I T Y  
C O M P O S T I N G ( F A 1 L U R E S )  I /  
C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  I /  
COST ( C A P I T A L  1 COST(0PERAT I N G  ) /  
COST( C A P 1  T A L )  COST( O P E R A T I N G )  ECONOMICS 
C O S T ( C A P 1 T A L )  C O S T ( S U B S I D Y 1  I /  
C O S T ( C A P I T A L 1  P L A N T S (  NUMBER) I /  
COST ( O P E R A T I N G )  ECONOMICS H E A L T H  I /  
DANO C O S T ( C A P 1 T A L I  C O S T ( O P E R A T 1 N G I  I /  
DANO COST(  O P E R A T I N G )  C O S T ( C A P 1 T A L )  COST(  
ECONOMICS I /  
G R I N D I N G  I /  
G R I N D I N G  B A C T E R I A ( C U L T U R E )  ) /  
H E A L T H  PATHOGEN I /  
PATHOGEN ) /  A F I E L  
PAT HO GEN ( P L A N T  1 / 
PATHOGEN ( S U R V I  V A L  1 / 
SALVAGE ) /  
SALVAGE ) /  
SLUDGE (SEWAGE) DANO I /  
SLUDGE(SEWAGE1 DANO QASP I /  
S T E R I L I Z A T I O N  I /  
TVA C O S T ( C A P 1 T A L )  1 / 

) / 
COST ( SUBS I D  

COMPOSTING I /  
COMPOSTING 1 / 
COMPOSTING 1 / 
COMPOSTING I /  
COMPOSTING ) /  
COMPOSTING 1 / 
CDMPOSTING ) /  
COMPOSTING 1 / 
COMPOST I N G  1 / 
COMPOSTING ) / 
COMPOSTING 1 / 
COMPOST I N G  ) /  
COMPOSTING ) / 
COMPOSTING I /  
COMPOSTING ) /  
COMPOSTING 1 / 
COMPOSTING I /  
COMPOSTING I /  
COMPOSTING / 
COMPOSTING I /  
COMPOSTING I /  
COMPOSTING 1 / 
COMPOSTING I /  
COMPOSTING / 
COMPOSTING I /  
COMPOSTING ) /  
COMPOSTING 1 / 
COMPOSTING I /  
COMPOSTING / 
COMPOSTING ) /  
COMPOSTING I /  
COMPOSTING 1 / 
COMPOST I N G  1 / 
COMPOST I N G  / 
COMPOSTING 1 / 
COMPOSTING I /  
COMPOST I N G  1 / 
COMPOSTING 1 / 
COMPOST I N G  1 / 
COMPOSTING ) / 
CDMPOSTING / 

W 

MO 
APP 

DECOMP 
M O I  STE 

BACT ER I O  
SOME VIEW 

U T I  L I Z A T I O  
T H E  REFUSE 

D I S P O S A L  SYS 
E X P E R I M E N T A L  

A B R I T I S H  VIEW 0 
DEWATERING AND D R Y I N  
ORGANIC COMPOSTS STA 
R E L A T I O N S H I P  EETWEEN 

M I C H I G A N  C I T Y  COMPOST 
DAS K E H R I C H T P R O B L E M  I N  
IMPROVEMENTS I N  B A C T E R I  

01-01-00925 
01-0 1-0 15 19 
06 -01 -00 126 
06-01-00254 
06-01-00377 
06-01-00379 
06-01-00884 
06-0 1-0 11 24 
06-01-01241 
06- 0 1- 0 148 6 
06-02-007 12 
06-02-008 81 
0 6-0 3-0 1427 
06-0 3-0 14 52 
06-04-011 56 
0 6-04-0 1 1 63 
06-04-01931 
06- 0 5-0 2 1 31 
06-1 1-01090 
06-12-00248 
06- 12-00608 
06-1 2-00 383 
06-04-005 50 
06-0 1- 0 1240 
06-03-00878 
06-01-00275 
06-C4-00131 
06-0 1-0063 5 
06- 03- 00 20 1 
06-03-00 300 
0 1-02-0 10 89 
06-02-01423 
06 -0 2-0 1540 
06-C3-00090 
06-0 4-0 0 2 7 8 
06-05-00889 
06-03-0 1227 
06-03-00735 
06- 0 1-0 12 33 
06-01-01155 
06-01-00764 
0 6- 0 1- 00 8 69 
06-02-Dl 522 
06-09-00449 
06-01-00263 
06-03-00697 
06-04-002 59 
06-04-01691 
06-03-009 39 
06-0 1-008 79 
06-0 1-000 99 
06-01-002 53 
06-01-00264 
06-0 1-01 2 83 
06-03-01 7 53 
06-03-0 2 17 1 
06-04-00131 
06-C4-00212 
06-0 4-00 2 70 
06-O4-00312 
06- 04-003 14 
06-04-00321 
0 6- 0 4-0 0 3 2 3 
0 6-04-0 10 6 1 
06-04-0 148 8 
06- 0 4- 0 1 9 76 
06 -06-0 19 78 
06-08-00838 
06- 09- 0 1 160 
06-1 1-00329 
10-02-0 1526 
06-03-00206 
06-03-00260 
06- 0 3-0 11 65 
0 6-0 3-0 12 3 1 
06-03-00837 
06-0 1-00247 
06-04-00324 
06-04-00318 
06- 04-00 3 11 
01-01-01668 
06-03-00770 
06-0 1-00 3 50 
04-01 -008 62 
06- 01-00 634 
0 1-0 1-0050 5 
06-01-00384 
06- 04-00 3 1 3  
0 6 - 0 8 - 0 0 8 9 0  
06-03-01607 
0 1-0 1-0 1969 
06-05 -0 21 3 5 
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T E  D I S P O S A L  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE COMPOSTING I /  AS JAPANESE T R A I L  I N  WAS 
T I P  OF ANGOULEME ( SAN I T A R Y - L A N D F I L L  COST(OPERAT1NG) COMPOSTING / O P E R A T I O N  OF T H E  REFUSE 
N AND R E S P I R A T O R Y  Q U O T I E N T S  OF A S Y N T H E T I C  GARBAGE ( COMPOSTING I /  RATE OF OXYGEN CONSUMPTIO 
C T I C A L  CONCLUSIONS FROM S C I E N T I F I C  RESEARCH ( SEWAGE COMPOSTING ) / PRGCESSING T E C H N I Q U E  - PRA 

OF THE WERDENBEPG L I E C H T E N S T E I N  COOPERATIVE PLANT ( COMPOSTING I /  REFUSE COMPOST - A PRODUCT 
O I L  IMPROVEMENT AND F E R T I L I Z A T I O N  ( F E R T I L I  ZER-VALUE COMPOSTING I / REFUSE-SLUDGE COMPOST FOR S 
FROM REFUSE, T A K I N G  I N T O  ACCOUNT GERMAN C O N D I T I O N S  ( COMPOSTING I /  METHOD CF P R E P A R I N G  COMPOST 
A V I Z E D  TO PRODUCE AND T O  U T I L I Z E  COMPOST OF REFUSE ( COMPOSTING I /  S O I L  IMPROVEMENT S O C I E T Y  ORG 
O F  GAS AND F E R T I L I Z E R  B Y  F E R M E N T A T I O N  ( T H E R M O P H I L I C  COMPOSTING ) /  EQUIPMENT FOR T H E  PRODUCTION 
BUPG-HUCKINGEN I N  O P E R A T I O N  ( Q U A N T I T Y  C O S T ( C A P I T A L 1  COMPOSTING 1 / THE NEW COMPOST P L A N T  AT D U I S  

S T E R L I N G  ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  COMPOSTING ) /  D I S P O S A L  PROBLEMS I N  T H E  COUNTY CF 
S O L I D  WASTES MANAGEMENT ( VOLUMES( WASTE I BULKY-WASTE COMPOSTING 1 / THE BACKGROUND A N 0  P E R S P E C T I V E  O F  
F I L L  I N C I N E R A T I C N  G R I N D I N G  D I S P O S A L ( W A T E R )  OPEN-DUMP COMPOSTING ) /  A B P I T I S H  SURVEY OF F O R E I G N  REFUSE PRAC 
I C  F E R T I L I Z E R  FROM GARBPGE AND C I T Y  WASTE ( G R I N D I N G  COMPOSTING I /  CONTINUOUS PROCESS FOR R A P I D  P R E P A R A T I O  

I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  G R I N D I N G  VECTOR P E S T  COMPOSTING ) / DEVELOPMENTS I N  REFUSE D I S P O S A L  ( HEALT 
I E L D  AND N U T R I E N T  UPTAKE ( COMPOST ( F E R T I L I Z E R - V A L U E )  COMPOSTING I /  F I R S T  E F F E C T  AND F I R S T  A F T E R E F F E C T  OF W 
POSAL W I T H  S P E C I A L  E M P H A S I S  ON C E L L U L O S E  D I G E S T I O N  ( COMPOSTING I /  HOUSEHOLD WASTE D I S P O S A L  - I. SOME M I C R  

I N C I N E R A T I O N  CPEN-DUMP S A C K ( P A P E R )  COMPACTION DANO COMPOSTING 1 /  HOW I T ' S  DONE I N  SWEDEN ( C O M P O S I T I O N  Q 
THE FOOD I N D U S T R Y  ( S A N I  T A R Y - L A N D F I L L  OCE4N-DISPOSAL COMPOSTING ) /  I N D U S T R I A L  S O L I D  WASTES - T H E  PROBLEMS 
BULKY-WASTE S A L V A G E  A D M I N I S T R A T I O N  REGIONAL-APPROACH COMPOSTING 1 / MANAGEMENT OF S O L I D  WASTE S T U D I E D  AT M. 
WAGE SLUDGE AND REFUSE ( SLUCGE(SEWAGE1 I N C I N E R A T I O N  COMPOSTING I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V 
I L I Z A T I O N  OF L I Q U I D  AND S O L I D  WASTES ( SLUDGE(SEWER) COMPOSTING I /  P R E L I M I N A R Y  E X P E R I M E N T A L  S T U D I E S  ON TRE 
G T H E  AEROBIC CECOMPOSITION O F  A S Y N T H E T I C  GARBAGE ( COMPOSTING ) /  R A T E  OF OXYGEN CONSUMPTION AND R E S P I R A T  
CDNOMICAL PROBLEM ( HEAT-RECOVERY I N C I N E R A T I O N  POWER COMPOSTING ) /  REFUSE D I S P O S A L  - A COMMUNAL OR A THERM 
- P O L L U T I O N  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  D E F I N I T I O N  COMPOSTING I /  REFUSE Q U A N T I T I E S  AND C H A R A C T E R I S T I C S  ( 
D I S P O S A L  NEEDS AND P R A C T I C E S  ( I N C I N E R A T I O N  Q U A N T I T Y  COMPOSTING ) / TECHNICAL-ECONOMIC STUDY OF S O L I  C WASTE 
E R I S T I C S  OF THE STATE OF THE S O I L  ( F E R T I L I Z E R - V A L U E  COMPOSTING ) /  THE EFFECT O F  MANURING W I T H  COMPOSTED T 
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NEW G U I D E L I N E S  FOR T H E  COMPOSTING 
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06-03-01200 
06-03-00705 
06-12-00409 
06-03-01 578 
06- 0 3-0 120 6 
06-03-019 28 
06-02-0 21 47 
06-09-00739 
06-03-0 1008 
06-0 3-GO274 
06-03-0 21 32 
06-03-01424 
06-0 3- 00 3 46 
06-03-00374 
06-03-00912 
06-03-00386 
06-03-00 2 14 
06-03-00301 
06-03-00266 
06 -03 -C0760 
06-03-0 19 61 
0 6-0 3-0086 5 
06-04-00133 
06- 04-0 10 66 
06-03-00096 
06-04-01980 
0 8- 0 3-004 31 
06-09-0 1865 
0 6-0 4-003 2 7 
06-01-01167 
06-0 1-00243 
06- C 4- 0 0 3 7 1 
06-0 1-00372 
06-C9-0@448 
06- C2-008 3 5 
06-0 1-00 30 5 
04-01-00873 
0 1-0 1-0 13 17 
0 6 -C 1-00 3 7 3 
06-01-00 637 
0 6-0 1-0 19 B 6 
06-04-0 198 1 
06-03-00251 
06-03-0 1285 
06-03-01180 
06-03-00281 
06-0 3-0 0 2 39 
01-0 1-00108 
06 -1 2-0 0 40 9 
06-0 4-00 3 93 
0 6-0 3-@ 1 3 94 
01 -0 1-00 7 26 
04-02-00562 
06-03-00518 
06-03-01 5 52 
06-03-01685 
01-0 1-00 2 1 1  
08-03-00033 
07-01-00153 
08-03-00619 
01-01-00688 
08-03-000 65 
05 -0 9-0 12 51 
01- 1 2-009 1 8 
06-03-00271 
0 6-0 4-0 14 8 1 
0 6-0 5-0 15 42 
06-03-00896 
0 8-03-002 2 1 
06-04-01566 
06 -04-00 2 77 
06- 01-00 8 88 
0 6-04-00 3 26 
06-04-01971 
06-04-01478 
01-0 1-0 1382 
06-03-01965 
0 6-0 1-0 118 2 
06-03-C 19 82 
06-04-0 1482 
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OF WASTE M A T E R I A L S  C O N T A I N I N G  ORGANIC C O N S T I T U E N T S  ( 

I F I C A N C E  OF COMPOST P R E P A R A T I O N  I N  THE NETHERLANDS ( 
PROCESSING OF REFUSE AND SLUDGE ( 

I C s  I /  THE U T I L I Z A T I O N  OF ORGANIC DOMESTIC WASTES ( 
LEATHERHEAD SEWAGE AND REFUSE D I S P O S A L  WORKS ( DANO 

O B I C  ) /  S I M P L E  PROCESS FOR 

) /  TRENDS I N  THE TREATMENT OF TOWN WASTES, PART 11 ( 

OF S O I L  IMPROVEMENT W I T H  PEAT, REFUSE, AND SLUDGE ( 
COMPOSTING S T U D I E S  I 1  - PROGRESS REPORT ON H I G H - R A T E  

THE A E R A T I O N  B I N  PROCESS ( CESIGN I /  
COMPOSTING S T U D I E S /  
/ WHAT IS NECESSARY FOR 

WHAT I S  NECESSARY FOR 
1 /  TREATMERT O F  REFUSE I N  S O V I E T  U N I O N  ( C O M P O S I T I O N  

O M P O S I T I O N  G R I N D I N G  I N C I N E R A T I O N  VOLUME-REDUCTION ) /  
HOME 

IT. MABELREIGN'S HOUSEHOLD WASTE D I S P O S A L  PROBLEM ( 

MUSHQOCMS, MICROBES,  AND M A L N U T R I T I O N  ( 
RESEARCH WORK ON R E F U S E  D I S P O S A L  ( I N C I N E R A T I O N  

THE TREATMENT OF HOUSEHOLC REFUSE BY FERMENTATION ( 
F I R S T  P U L V E P I Z A T I O N  P L A N T  FOR SCOTLAND ( 

APPARATUS FOR 
Q I N G  ( I N D U S T R I A L  I /  
E P P R A T I O N  CF COMPOST - EXPERIENCES AT T H E  BALUBEUREN 

E OF M U N I C I P A L  H Y G I E N E  ( C O S T ( C A P I T A L 1  I /  THE REFUSE 
H E M I C A L  AND M I C R O B I O L O G I C A L  PROBLEMS OF URBAN REFUSE 

PRCBLEMS BESET COMPOSTING ( 
$1.5 M I L L I O N  COMPOSTING P L A N T  CLOSES ( 

S I D E R A T I O N  ( C C S T ( O P E R A T I N G 1  C O S T ( S U B S 1 D Y )  M A R K E T I N G  
REFUSE TREATMENT B Y  D E H Y D R A T I O N  AND S T E R I L I  Z A T I O N  ( 

@ S T I N G  FARM ANC GARDEh WASTES ( D I G E S T I O N ( A N A E R O B 1 C )  
ENT FOR PROCESSING O F G A N I C  WASTES ( GRINDER SHREDDER 

GE EUROPEAN REFUSE I N C I N E R A T O R S  W I T H  HEAT-RECOVERY ( 
THE SALVAGE P O T E N T I A L  OF DOMESTIC REFUSE ( 

A L U A T I O N  O F  T H E  M A T U R I T Y  OF REFUSE A N 0  REFUSE-SLUDGE 
P O T A S S I U M  I N  TCWN REFUSE AND TOWN REFUSE-SEWAGE MUD 

METHODS FOR THE E V A L U A T I O N  OF 
NITROGEN REQUIREMENT O F  SOME M U N I C I P A L  

Y I E L D )  ) /  WOOD WASTES I N  
EY CIF T H E  PATHOGENIC ORGANISMS AND H E L M I N T H I C  OVA I N  

I /  PROCESS 
T ( N E T )  COMPOSTING I /  M I C H I G A N  C I T Y  

BANGKOK P L A N T  
OMPOSI T I  ON(  COMPOST-NIT R@GEN ) 
ALUE I /  A V A I L A B I L I T Y  O F  N I T R O G E N  I N  
G COMPOST ( COMPOSTING ) /  ORGANIC 
G COMPOST/ ORGANIC 

DAVENPORT'S 
N I  A--A P R E L I M I N A R Y  REPORT/ THE DEVELOPMENT OF A 
C T I O N  I N C I N F R A T I O N  S A N I T P R Y - L A N D F I L L  B I B L I O G R A P H Y  ) /  
A T I O N  SAN I T A R Y - L A N D F I L L  C O M P O S I T I O N  S I T E - L O C A T I O N  1 / 

PAPER SACK U N I T  PACKS A N 0  
T H E  BEHAVIOUR OF REFUSE UNDER 

ON I /  REFUSE 
T ( C A P I T 6 L )  COST(OPEPAT1NG) 1 /  H I G H  

THE TEZUKA REFUSE 
THE NEW EAGLE 

F I N D I N G  LOWEST COST FOR REFUSE D I S P O S A L  ( 
U L P T I O N  ANC ANALYSES OF A REFUSE C O L L E C T I O N  SYSTEM ( 
D E C I S I O N - T R E E S  I N  S @ L I D  WASTES P L A N N I N G  ( S I M U L A T I O N  

NUMICS I /  USE OF 
ASTES ( I N C I N E R A T I O K  R E S I D U E  O R G A N I Z A T I O N  C O L L E C T I O N  
I Z E R - V A L U E )  ) /  

COST(  S U B S I D Y )  C O S T ( 0 p E P A T I N G )  I /  

P O S T I N G  METHODS A T  KINGSTON,  J A M A I C A  ( COST( COMPOST) 

I /  

E R S  ) /  F I N L A N D ' S  REFUSE H A N D L I N G  METHODS, 

SAN FERNANDO P L A N T  USES "TOTAL SYSTEM 
I N G  I /  P 9 0 C E S S I N G  T E C H N I Q U E  - P R A C T I C A L  

COMPOSTING P L A N T  CONVERTS REFUSE I N T O  ORGANIC S O I L  
HOW C I T I E S  D I S T R I B U T E  SLUDGE AS S O I L  

L I Q U I D ,  PULPY S U S P E N S I C N S  OF F E R T I L I Z E R S  OR S O I L  
E H I C L E )  COMPACTION I /  PACKER SPEEDS 
I C  P R E C I P I T A T O R  A P P L I C A T I O N  ( E M I S S I O N (  CONTROL) ) /  

E X P E R I E N C E  I N  
T I N G )  COST(COMPOST1 I /  W I L L I A M S O N ,  M I C H .  
ON OF S ~ ~ G E  F R O M  GALVANIZING PLANTS WITH COMBUSTION 

DEVELOPMENT OF COMBUSTION 
N C I Y E R A T I O N  I /  C E S I G N  AND O P E R A T I O N  O F  MS COMBUSTION 

NEW ROTARY 
V I  I I I N T E R N A T I O N A L  

AD HOC 
P 9 I V A T E  COLLECTORS WIN A VOTE OF 

FURNACE 
BULKY-WASTE 1 / STOCKHOLM USES 
N D F I L L  I N C I N E P A T I O N  COST ( C A P I T A L )  COST(OPERAT1NG) / 

COL L ECT I O N  1 / WEST HARTFORD, 
EM1 S S  I ON ( CONT ROL ) I l u  C I  N ERATOR 1 / PR3BLEMS I N  

A k I D E R  ENVIRCNMENT O F  ECOLOGY AND 

T H E  TOWN OF D A R I E N t  

COMPO S T I  NG 
COMPOST I N  G 
COMPOSTING 
COMPOSTI  NG 
COMPOST I N G  
COMPOSTING 
COMPOSTING 
COMPOSTING 
COMPOSTI  NG 
COMPOSTI  NG 
COMPOST I NG 
COMPOSTI  NG 
COMPOSTING 
COMPOSTING 
COMPOSTI  NG 
COMPOST I NG 
COMPOSTING 
COMPOSTI  NG 
COMPOST I N G  
COMPO S T I  NG 
COMPOST I N G  
COMPOSTING 
COMPOSTI  NG 
COMPOSTING 
COMPOSTING 
COMPOSTING 
COMPOSTI  NG 

SLUDGE(SEWAGE1 GARBAGE ) /  F E R M E N T A T I O N  
SLUDGE( SEWAGE) GARCHEY G R I N D E R ( H 0 M E )  P A T H 0  
SLUDGE(SEWAGE)  G R I N D I N G  I /  DEVELOPMENT AND 
SLUDGE(SEWAGE1 I N C I N E R A T I O N  I /  
SLUOGE(SEWAGE) Q U A N T I T Y  C O M P O S I T I O N  ECONOM 
S L U D G E ( S  EWAGE) S A L V A G E  (METALS 1 SALVAGE(  PAP 
S M A L L  Q U A N T I T I E S  OF COMMUNITY WASTES ( AER 

T E N  YEARS S O I L - C O N D I T  I O N  I N G  ) /  
STUD1 E S /  
S T U D I E S  I - COMPOSTING M U N I C I P A L  REFUSE BY 
S T U D I E S  I 1  - PROGRESS REPORT ON H I G H - R A T E  
SUCCESS? ( COMPOSTING MARKETING(COMP0ST I 
SUCCESS? ( MARKETING S A N I T A R Y - L A N D F I L L  ) /  
T I P P I N G  FREQUENCY C O L L E C T I O N  ANIMAL-FOOD S 
TOLLEMACHE 1 /  HOUSEHOLD WASTE O I S P O S A L  - 
TREATMENT OF TOWN REFUSE AND SEWAGE SLUDGE 
U N I T S  ( T H E R M O P H I L I C  I /  
URBAN REFUSE W I T H  VARIOUS A D D I T I V E S /  
U T I L I Z A T I O N - W A S T E  ) /  
VALUE (COMPOST) RES EARCH-NEEDS / 
VECTOR-CONTROL / T H E O R E T I C A L  CONS1 D E R A T I O  
VOLUME-REDUCTION DANO G R I N D I N G  I /  
WASTE MATER1 A L S /  
WASTE SLUDGE FROM PHARMACEUTICAL MANUFACTU 
WORKS/ PROGRESS I N  T H E  PR 
WORKS I N  HOUSTON ( I N C I N E R A T I O N  COMPOSTING 
WORKS OF STUTTGART-MOEHRINGEN I N  T H E  S E R V I  

COMPOSTING. / B I  oc 
C O M P O S T I N G ( F A 1 L U R E S )  I /  
C O M P O S T I N G ( F A I L U R E S 1  1 / 
C U M P O S T I N G ( F A 1 L U R E S )  I /  M U N I C I P A L  COMPOSTING - SOME E 
COMPOSTING I P R E )  / TOWN 
C O M P O S T I N G ( T Y P E S 1  / COMP 
COMPOSTING-UNITS M A T E R I A L S - H A N O L I  NG DANO 1 / EQUIPM 
COMPOSTION ) / COM 
COMPOSTION E M I S S I O N ( C O N T R 0 L )  I /  PERFORMANCE ANC C E S I G  
C O M P O S T I T I O N  TRENDS S A L V A G E ( A L L - T Y P E S )  1 / 
COMPOSTS/ THE S I G N I F I C A N C E  AND METHODS O F  EV 
COMPOSTS/ A V A I L A B I L I T Y  OF THE P L A N T  N U T R I E N T S  h1TROGE 
COMPOSTS ( A N A L Y S I S  (COMPOST ) /  
COMPOSTS ( COMPOSTING ) /  
COMPOSTS ( COMPOSTING Q U A N T I T Y (  SAWDUST) COMPOST(CR0P-  
COMPOSTS A N 0  SEWAGE SLUDGE ( H E A L T H  SLUDGE(SEWAGE1 I /  
COMPOSTS CARDBOARD AND OTHER C I T Y  REFUSE ( COMPOSTING 
COMPOSTS I T S  REFUSE SUCCESSFULLY ( SLUDGE( SEWAGE) COS 
COMPOSTS M U N I C I P A L  REFUSE ( COMPOSTING I /  
COMPOSTS PREPARED FROM WASTE M A T E R I A L S  ( COMPOSTING C 
COMPOSTS PREPARED FROM WASTE M A T E R I A L S  ( F E R T I  L I Z E R - V  
COMPOSTS S T A R T I N G  FROM ORGANIC WASTE A N 0  T H E  R E S U L T I N  
COMPOSTS S T A R T I N G  FROM ORGANIC WASTE AND THE R E S U L T I N  
COMPREHENSIVE REFUSE C O L L E C T I O N  ORDINANCE ( LAW ) /  
COMPREHENSIVE S O L I 0  WASTE MANAGEMENT P L A N  FOR C A L I F G R  
COMPREHENSIVE S T U D I E S  OF S O L I D  WASTE MANAGEMENT - ABS 
COMPREHENSIVE S T U D I E S  OF S O L I D  WASTES MANAGEMENT ( NE 
COMPRESSES A T  S I T E  ( OEVA COMPACTION S A C K ( P A P E R 1  ) /  
COMPRESSION AS R E L A T E D  TO REFUSE C O L L E C T I O N  V E H I C L E S /  
COMPRESSION AT TRANSFER S T A T I O N S  ( M P L  VOLUME-REDUCTI  
COMPRESSION B A L I N G  OF S O L I D  WASTES I TEZUKA-KOSAN CCS 
COMPRESSION SYSTEM ( C O S T ( C A P 1 T A L )  C O S T I O P E R A T I N G )  I /  
COMPRESSLOAD 3 ( COMPACTION ) /  
COMPUTATION WITHOUT ORGAN I Z A T 1  ON ( C O L L E C T 1  ON C C N T A I N  
COMPUTER ) /  
COMPUTER ) /  S I M  
C O M P U T E R - A P P L I C A T I O N  I /  
COMPUTERS CAN A I 0  P L A N N I N G  OF C L E A N S I N G  S E R V I C E S /  
COMPUTERS FOR REFUSE O I S P O S A L  METHODS AND COSTS ( ECO 
COMPUTERS S I T E - L O C A T I O N  REGIONAL-APPROACH I /  PROCEED1 
CONCENTRATING AND COMPOSTING GARBAGE ( COMPOST ( F E R T  I L  
CONCEPT AND D E S I G N  OF +WAY COMPOSTING P R O J E C T /  
CONCEPT" ( COMPOSTING COST(  C A P I T A L  ) /  
CONCLUSIONS FROM S C I E N T I F I C  RESEARCH ( SEWAGE COMPOST 
CONCRETE BUNKERS FOR COMPOSTING/  
C O N D I T I O N E R  ( C O M P O S I T I O N  SLUDGE(SEWAGE1 ) /  
C O N D I T I O N E R  ( S O I L - C O N D I T I O N E R  I /  
C O N D I T I O N E R S  FROM ORGANIC WASTE M A T E R I A L S /  
C O N D I T I O N I N G  I N  SANTA F E  F R E I G H T  YARDS ( C O L L E C T I O N ( V  
C O N D I T I  ON1 NG REFP AC TOR Y FURNACE GASES FOR ELECTROST AT 
CONDUCTING I N C I N E R A T O R  TECHNOLOGY COURSE/ 
CONDUCTS SUCCESSFUL COMPOSTING OPERATION ( C O S T ( 0 P E R A  
CONE ( I N C I N E R A T I O N  SLUDGE(  G A L V A N I  Z I N G )  / COMBUST1 
CONE FOR B U R N I N G  REFUSE I N T O  ASH ( I N C I N E R A T O R  I /  
CONE P L A N T  W I T H  REFUSE CRUSHING I N S T A L L A T I O N  ( G R I N 0 1  
CONE REFUSE I N C I N E R A T O R /  

CONFERENCE ON S O L I D  WASTE T R A I N I N G /  
CONFIDENCE I C O L L E C T I O N  ) /  
C O N F I G U R A T I O N  ( D E S I G N  HEAT-RECOVERY I N C I N E R A T O R  ) /  
C O N I C A L  BURNERS TO A I D  D I S P O S A L  ( T E P E E  I N C I N E R A T I O N  
C O N N E C T I C U T  HAS GROWING D I S P O S A L  WOES ( @PEN-DUMP SAN 
CONNECTICUT,  ENLARGES I T S  I N C I N E R A T O R /  
CONNECTICUT,  MODERNIZES R E F U S E  S E R V I C E  ( I N C I N E R A T I O N  
CONNECTION W I T H  REFUSE I N C I h E R A T I O N  I N  S M A L L  PLANTS ( 
CONSERVATION/  

CONFERENCE O N  P U B L I C  CLEANS IJNG_,VIENNA/ 

06-0 1-00244 
0 1-0 1-0 1426 
06-01-00351 
0643-002 50 
06-05 -0 13 8 5 
0 6-0 3-0 13 24 
06-04-00840 
06-06-003 76 
06-02-00255 
06-02-002 41 
06-02-00255 
06-05-01973 
06-01-00307 
01-01-00841 
06-04-01979 
06-0 3-013 97 
0 6-0 2-00 2 73 
06 -0 1 -00 3 6 8 
06-06-01 994 
06-01-01895 
06 -0 1-0 12 22 
06-0 3-009 85 
06 -0 4-00 3 2 5 
06-04-00252 
06-0 3-0 1480 
06-03-00162 
06-03-01483 
06-0 1-00303 
06-03-QC300 
06-03-00301 
06-05-00309 
06-03-01 9 50 
06-11-01489~ 
06-04-01166 
06-0 3-0 11 69 
08-13-00489 
04-0 1-00730 
06-07- 00 370 
06 -06-0 1517 
06- 07-00 8 74 
0 6-08-008 38 
06-01-00 305 
06-09-0 1687 
06-04-01976 
06-03-0 1607 
0 6-0 3-0 1 16 5 
06-01-01278 
06-07-01511 
06-04-003 13 
06 -04 -0 2 1 34 
0 1-04- 01 1 90 
01-05-01498 
01-01-01991 
01-0 1-0 11 1 5  
03-09-0 18 38 
03-0 2-020 84 
03-03-00909 
10-11-02078 
10-11-02121 
03-05-01253 
03-01-006 58 
0 1-0 2-00 220 
0 3 - 10 -0 0 7 78 
01-05-00978 
03- 10-007 10 
0 1-0 2-0 139 5 
01-0 1-0 2109 
06-01-01286 
06 -02-00 835 
06- 02-002 49 
06-0 1-00 38 2 
06-04-0 11 56 
0 6-0 3-00 2 6 6 
0 1 - 12-0 0895 
06-01-00330 
03-0 1-0 18 2 2  
0 8-06 -00 50 1 
0 8- 0 3- 00 494 
06-03-0 1200 
08-04-00762 
0 8- 0 4- 0 07 90 
05-0 3-0 1245 
08-0 3-013 86 
01-01-00456 - 
0 1-0 1-0 2 1  20 
03-13-01641 
08-13-008 10 
0 8-0 7- 0 1 7 51 
01-01-00419 
08-03-0039 6 
08-03-0 1201 
08-06-000 62 
01 -01 -006 11 
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P L A N N I N G  
OMPOSTING)  C R C P - Y I E L G ( C O M P 0 S T )  ) /  CONSERVATION AND F I E L D  T E S T I N G  OF COMPOST ( METHODS(C 
OMPO S T I N G )  CROP-YIE L D ( C O M P 0 S T I  1 / CONSERVATION AND F I E L D  T E S T I N G  OF COMPOST ( METHODSCC 

T A R Y - L A N D F I L L  C C S T ( C P E R A T I N G 1  I /  L A N D  CONSERVATION BY AEROBIC L A N D F I L L  S T A B I L I Z A T I O N  ( S A N I  

S L U D G E ( S  €WAGE 1 I /  REPORT ON THE CONSERVATION OF C I T Y  WASTE ( COMPOSTING COST(CCMPOST1 
C T I O N  I /  M A I N  C O N S E R V A T I O N I S T S  A I D  S O L I D  WASTE D I S P O S A L  ( S I T E - S E L E  

THREE C O M M U N I T I E S  TN NEW YORK CONSIDER M U N I C I P A L  C O L L E C T I O N /  
C T I ON ( VE H I CL E 1 SAFETY ) /  THE CONSIDERABLE ADVANTAGES OF ONE-MAN C O L L E C T I O N  ( COLLE 

I L L  C O S T ( 0 P E R A T  I N G )  I N C I N E R A T I O N  ) /  HAMILTON,  CANADA C O N S I D E R S  RECCMMENDATIONS OF STUDY T O  REVAMP S A N I T A T I  
F E R M E N T A T I O N  OF WASTE M A T E R I A L S  C O N T A I N I N G  ORGANIC C O N S T I T U E N T S  ( COMPOSTING SLUDGE(SEWAGE1 GARBAGE I /  

) /  S E P A R A T I N G  ORGANIC AND I N O R G A N I C  C O N S T I T U E N T S  OF WASTE S U L F I T E  L I Q U O R  ( M E T - O X I D A T I O N  

THE FUTURE O F  SAN F R A N C I S C O  BAY ( S A N I T A R Y - L A N D F I L L  C O N S E R V A T I O N  I /  

I N D U S T R I A L  WASTES AND SALVAGE, CONSERVATION AND U T I L I Z A T I O N  ( PROCESSES ( S A L V A G E )  ) /  

D E S T R U C T I V E  D I S T I L L A T I O N  - L A N T Z  CONVERTERS--BASIC CONSERVATION MACHINERY ( P Y R O L Y S I S  SALVAGE ) /  

MILWAUKEE CONSIDERS COMPOST I N G  GARBAGE ( C O S T ( O P E R A T 1 N G I  I /  

HAULERS INCORPORATE TO CONSTRUCT TEPEE BURNER ( I N C I N E R A T O R  I /  
R E F  R A C T C P I  ES I N I N C I N E R A T O R  

SOME M E T A L L U R G I C A L  ASPECTS OF I N C I N E R A T O R  
NT ( E M I S S I O N ( C C N T R 0 L )  ) /  
D U C T I O N  ) /  COMMENTS ON T H E  
R A T I O N  HEAT(PROCESS1 C A L O R I F I C - V A L U E  ) /  P L A N N I N G  AND 
RY 1961 ( COMPOSTING DANO ) /  
M P O S I T I O N  SETTLEMENT 1 / WHY YOU SHOULD A V O I D  H O U S I N G  
S I O N  REDUCTION OF SMALL REFUSE I N C I N E R A T O R S  B Y  U S I N G  
N C I N E P A T O R  I /  T H E  

THE WASTE TFADE D I R E C T O R Y  OF DEALERS AND 
ON I /  PROCESS 
f A SYNTHETTC GARBAGE ( COMPOSTING I /  RATE OF OXYGEN 
GARBAGE ( COMPOSTING I /  RATE OF OXYGEN 

FLY-RODENT-DOG PROOF GARBAGE 
00 - 2,000 TONS T O  D E L I V E R  BALES I N  A SEALED R A I L C A R  

D U S T L E S S  L O A D I N G  ( C O L L E C T I O N  
MIDLANC,  T E X A S  F I N D S  CONTAINERS I N V A L U A B L E  ( 

SUCCESS KEYED TO MAN ON TRUCK ( C O L L E C T I O N  
I T ' S  T H E  WORLD-WIDE L U R E  O F  THE OLD GARBAGE CAN ( 

I C A T I O N  O F  P L A S T I C S  TO P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  
S MODERN REFUSE V E H I C L E  D E S I G N  ( C O L L E C T I O N ( V E H 1 C L E )  
DY SHOWS F L Y  M I G R A T I @ N  FROM CANS ( F L Y  H E A L T H  VECTOR 
A Y  TO C L E A N  UP A T  A S A V I N G  TO EVERYBODY ( C O L L E C T I O N  

STANDARDS OBSERVED B Y  S H I P S  A T  SEA ( OCEAN-DISPOSAL 
SE STORAGE AND C O L L E C T I C N  ( VECTOR I N S E C T  C O L L E C T I O N  

LARGE 
NEW ENTRY I N  

SAFE AND S A N I T A R Y  HCME REFUSE STORAGE ( 
HEAVY I N D U S T R Y  SERVED BY B I G  

T E X A S  CONTRACTOR LAUDS U S E  O F  
NEW DEOCeRANT SPRAY D I S I N F E C T S ,  REPELS F L I E S  I 

E C T I O N ( C O N T A 1 N E R I  I /  
L E C T I O N ( C O K T A 1 h E R )  1 /  

M I G R A T I O N  OF GREEN BLOW F L Y  L A Q V A E  F 9 0 M  S I X  REFUSE 
DEVELOPMENTS I N  

DONE I N  SWEDEN ( C C M P O S I T I O N  Q U A N T I T Y  HEAT-RECOVERY 
CHARGE(COLLECT1CN)  COST(OPERAT1NG) DANO A N I M A L - F E E D  

PER SACKS AVOIDS RATS AND F L I E S  ( VECTOR S A C K t P A P E R )  
( O P E R A T T N G )  DANO A N I M A L - F E E D  C O N T A I N E R ( R E Q U I R E M E N T S 1  

WEEK ( C O L L E C T I O N  I /  
SUBURBAN TOWN 

CAKLAND PARKS U S E  CARDBOARD T R A S H  
G A L V A N I Z E D  WARE C O U N C I L  BOOSTS R I G H T  

I R I S H  C A P I T A L  GET 
TWO F I R M S  MARKET 

R A T I N G )  1 /  40C YEAR OLD F L O R I D A  C I T Y  MODERNIZES W I T H  
USE OF PAPER GARBAGE 

L E C T I O N  O F  I N D U S T R I A L  WASTE A T  GREENOCK ( C O L L E C T I O N  

E t  T I  ON ( C O N T A I  NE RS 1 / LARGER 
ROBLEM O F  M I G R A T I O N  CF MATURE F L Y  LARVAE FROM REFUSE 
L E C T I O N  ) /  
N E R )  I /  VERY LARGE 
L T H  ) /  STUDY O F  HAZARDS I N  D I S P O S I N G  OF I N S E C T I C I D E  
OL LEC T I ON ( C O N T A I N  E R 

GOOD REFUSE 
SOUTHERN C I T Y  TURNS TO 

B I G  REFUSE 
L F C T I O N  AND S A N I T A R Y  L A N D F I L L  D I S P O S A L  ( A N I M A L - F E E D  

YSTEMS, PART 11, AN E F F I C I E N C Y  A N A L Y S I S  OF PAPER BAG 

THODS, COMPUTATION lv ITHOUT O R G 4 N I Z A T I O N  ( C O L L E C T I O N  

/ 

MIDLAND,  T E X A S  F I N D S  

I O N  I /  PAPER 
4 I /  T H E  M I G R A T I O N  OF F L Y  L A R V A E  FROM REFUSE 

B I G  
AN AND Q U I E T  ( N O I S F ( C O L L E C T I 0 N I  S T O R A G E ( U N S A N I T A R Y 1  
F I L L  OPEN-DUMP P O L L U T I C N ( W A T E R )  I /  GROU ND-W AT ER 
A N D F I L L  P O L L U T I O N (  WATER) 1 / SYSTEM FOR E V A L U A T I O N  OF 
S S )  SURVEY WAT ER-WALL C O S T ( O P E R A T 1 N G )  DESIGN I /  NAVY 

STUDY F I N D S  SACKS DECOMPOSE AT SAME R A T E  AS 
WER BULKY-WASTE C O S T ( C A P I T A L 1  1 / COMBUSTIBLE R U B B I S H  

EFFECTS O f  M O I S T U R E  AND OXYGEN 
S A N I T A R Y - L A N D F I L L  S I Z E - R E D U C T I O N  I /  CBSERVATIONS OF 

B A L T I M O R F ' S  
CONTROLLED T I P P I N G  - HOW C A N  I T  
STRONG TREND TO P R I V A T E  S E R V I C E  

L )  VOLUME-REDUCTION C O S T ( O P E R A T I N G 1  ) /  P U L V E R I Z A T I O N  

CONSTRUCTION / 
CONSTRUCTION ( D E S I G N  I/ 
CONSTRUCTION AND O P E R A T I O N  OF REFUSE I N C I N E R A T I O N  P L A  
CONSTRUCTION OF GRINDERS FOR URBAN REFUSE ( VOLUME-RE 
CONSTRUCT1 ON GF REFUSE I N C I N E R A T I O N  PLANT I N  MANNHEIM 
CONSTRUCTION ON P H O E N I X  COMPOST P L A N T  TO B E G I N  FEBRUA 
CONSTRUCTION ON REFUSE L A N D F I L L S  ( R E C L A M A T I O N I L A N D )  
CONSTRUCTIONAL AND CONTROL MEASURES ( E M I S S I O N ( C O N T R 0  
CONSULTANT'S ROLE I N  FURNACE D E S I G N  4ND S E L E C T I C N  ( I 
CONSUMERS I N  T H E  U N I T E D  S T A T E  AND CANADA ( SALVAGE I /  
CONSUMES SLUDGE B Y  F L A M E L E S S  COMBUSTION ( W E T - O X I D A T I  
CONSUMPTION AND RESPIRATORY Q U O T I E N T S  D U R I N G  THE AERO 
CONSUMPTION AND RESPIRATORY QUOTIENTS OF A S Y N T H E T I C  
C O N T A I N E R /  
CONTAINER ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  R A I L -  
C O N T A I N E R  ) /  
CONTAINER ) /  
CONTAINER I /  
CONTAINER I /  

THE APPL CONTAINER I /  
C O N T A I N E R  I /  B R I T O N  SURVEY 
CONTAINER I /  C A L I F O R N I A  STU 

D E T R O I T  SHOWS W CONTAINER I /  
C O N T A I N E R  I /  S T R I C T  S A N I T A T I O N  
CONTAINER I /  F L Y  AND ECONOMIC E V A L U A T I O N  OF URBAN REF 
CONTAINER COLLECT I O N  COSTS/ 
C O N T A I N E R  F I E L D  C I T E S  ADVANTAGES ( C O L L E C T I O N  ) /  
CONTAINER H E A L T H  S A F E T Y  BULKY-WASTE / 
CONTAINER I D E A  ( C O L L E C T I O N  I /  
CONTAINER ODOR(CONTR0L)  1 / 
CONTAINER SYSTEM ( C O L L E C T I O N  ) /  
C O N T A I N E R  SYSTEM HELPS OAK PARK BETTER S E R V I C E  ( COLL 
CONTAINER SYSTEM SOLVES DOUGLAS P L A N T ' S  PROBLEM ( COL 
CONTAINER SYSTEMS/ 
CONTAINER SYSTEMS ( C O L L E C T I O N  I /  
C O N T A I N F R ( R E F U S E )  H E A T (  SPACE)  I N C I N E R A T I O N  OPEN-DUMP 
C O N T A I N E R ( R E Q U 1  REMENTS) CONTAINER ( S  I Z E )  ) /  REFUSE COL 
CONTAINER ( S I Z E )  ) /  STORAGE I N  PA 
C O N T A I N E R ( S I Z E 1  ) /  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  
C O N T A I N E R I Z A T I O N /  
C O N T A I N E R I Z A T I O N  OF COMMERCIAL REFUSE SAVES $1000 PER 
C O N T A I N E R I Z E S  H I G H  VOLUME STOPS/ 
C O N T A I N E R S /  
CONTAINERS/  
CONTAINERS ( C O L L E C T I O N  I /  
CONTAINERS ( C O L L E C T I O N ( C O N T A 1 N E R )  1 / 
CONTAINERS ( C D L L E C T I O N ( C O N T A I N E R 1  S A N I T A R Y - L A N D F I L L  
C O N T A I N E R S  ( SACK( P A P E R )  C O S T ( O P E R A T I N G 1  I /  
CONTAINERS ( SACK( P A P E R )  VECTOR C O S T ( O P E R A T 1 N G )  I /  F L  

CONTAINER S / F I  hLAND'S REFUSE HANCLINC- ME 
CONTAINERS ALLOW MORE STOPS W I T H  SMALLER CREWS ( C O L L  
C O N T A I N E 9 S  AND I T S  I M P L I C A T I O N  ON T H E  FREQUENCY O F  RE 
CONTAINERS AND P L A N N I N G  A I D  DELAWARE CONTRACTOR ( CCL 
CONTAINERS ARE D E F I N I T E  NEW TREND ( C O L L E C T I O N ( C O N T A 1  
C O N T A I N E R S  A T  A C I T Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  HEA 

CONTAINERS COME F I R S T  ( VECTOR PEST ) /  
C O N T A I N E R S  FOR S A V I N G S  ( COLLECTION-EQUIPMENT I /  
CONTAINEPS I N V A L U A B L E  ( CONTAINER ) / 
C O N T A I N E R S  PAY D I V I D E N D S  ( C O L L E C T I O N  I /  
C O N T A I N E R S  Q U A N T I T I E S  LABOR-REQUIREMENTS LAW MANAGEME 
CONTAINERS S O L V E  BUTT PROBLEM FOR R E P U B L I C /  
C O N T A I N E R S  T R I M  MAINTENANCE COST 25 PERCENT ( COLLECT 
C O N T A I N E R S  VS. FREQUENCY OF C O L L E C T I O N  ( I N S E C T  VECTO 

C O N T A I N E R S ( C O L L E C T I 0 N )  C O L L E C T I O N  ) /  C L E  
C O N T A M I N A T I O N  I N  AN URBAN ENVIRONMENT ( S A N I  TARY-LAND 
C O N T A M I N A T I O N  P O T E N T I A L  OF SOME WASTE D I S P O S A L  S I T E S  
CONTEMPLATES STEAM GENERATI  NG I N C I  NE RATOR ( HEAT (PROC 
CONTENTS/ 
CONTENTS FAVORS U S I N G  HEAT RECOVERY ( E M I S S I D N ( C O N T R 0  
CONTENTS ON REFUSE COMPOST1 NG/ 
C O N T I N E N T A L  EUROPEAN S O L I D  WASTE MANAGEMENT P R A C T I C E S  
C O N T I N U A L  (1 C L E A N  C I T Y  I' CAMPAIGN ( C O L L E C T I O N  I /  
CONTINUE? ( S A N I T A R Y - L A N D F I  L L  C O M P O S I T I O N ( T R E N 0 S )  ) / 
CONTINUES G A I N S  ( C O L L E C T I O N  11 
C O N T I N U E S  TO SPREAD I N  GREAT B R I T A I N  ( S A N I T A R Y - L A N D F  

CONTAINERS 1 / COL 

CONTAINERS BETTER CARO, M I C H I G A N ,  B U S I N E S S  CENTER ( C 

CONTAINERS BETT ER COLLECT I O N /  

0 7-03-009 30 
06-03-01174 
06-04-01 179 
0 4-0 3-0 20 90 
10-10-00966 
10-02-01057 
06- 1 2-0 1 2 19 
07-03-01860 
03-0 1-0 10 48 
03-0 1-0 1807 
06- 12-00 736 
08-03-000 77 
06-01-00244 
10-0 1-020 74 
08-03-00 137 
08-0 9 -0 1 5 3 1 
08-08-00817 
0 8-03-0 12 36 
05-01-00349 
08-03-01224 
06 -0 3 -0 19 77 
07-10-001 77 
08-03-00054 
08-03-00507 
04- 0 2-0 2 10 4 
10-01-02050 
06-01-00899 
06- 0 1-0 10 58 
03-04-0 1371 

03-01-01884 
03-04-01757 
03-13-01027 
03-13-01575 
01-1 2-020 11 
03-02-01654 
0 3- 11 -0 17 52 
03-0 1-0 15 55 
09-04-01839 
03-11-01541 
03-0 1-01 21 2 
03-02-0 16 17 
03-04-01748 
0 3- 04-00 3 9 5 
03-11-0 1614 
03-04-01711 
03-04-01662 
03-04-0 15 83 
03- 11-01 500 
0 3-0 4-0 20 23 
03 -0 1-006 7 1 
03-01-0 1698 
03 -0 9-0 1803 
03-01-01698 
03-04-0 1146 
03-02-00587 
0 3- 0 4-0 2 1 64 
03-04-0 141 3 
03-04-01608 
03-04-0 1947 
03 -04-0 15 65 
03-0 1-01 8 1 4  
03-09-0 10 39 
03-04-01260 03 -09-0 1495 

03-01-00658 
03-04-01798 
03- 11-0 1490 
03-04-00416 
03-04-01599 
0 7-0 1-00 6 43 
03-04-01 675 
03-04-01192 
03-04-0 1945 
03-04-0 17 57 
03- 0 1- 009 46 
07-01-01512 
03- 13-01 708 
03-09-01780 
03-1 1-0 10 18 
03-04-0141 7 
03-01-00915 
07-06-00667 
07-06-006 59 
08-04-00036 
03-09-0 19 11 
0 8-0 3- 009 8 2 
0 6-0 1-00 3 79 
0 1- 0 1-0 20 1 8 
03-0 1-0 1462 
07-14-02146 
0 3- 13-0 16 5 8 
05-09-00692 

io-08-00053 



f-' 

i 

A 
(CONTROL)  I/ HEENAN-NICHOLS 
N I /  NEW 
FRUM GARBAGE AND C I T Y  WASTE ( G R I N D I N G  COMPOSTING I /  
R A T I O N  I /  PUTOMATIC I N S T A L L A T I O N  AND PROCESS FOR T H E  

PROCESS/ 

I /  URGE E M P L O Y I N G  OF P L A S T I C  B I N S  AND 
C I T Y  P q O F I T S  FROM TEN-YEAR C O L L E C T I O N  

S A N I T A R Y  L A N D F I L L  B Y  
H I G H  B I D  GETS 

I L L I N C I I S  V I L L A G E  SWITCHES TO P R I V A T E  
NTRACTOR'S T R A I L E R  I D E A  WINS H I M  I N D U S T R I A L  D I S P O S A L  
I O N  I /  SANTA BARBARA AWARDS 1 0 - Y E A R  REFUSE S E R V I C E  

S A N I T A R Y  LAND F I L L  B Y  
A S T O R I P ' S  ORCINANCE PROVIDES FOR 

REFUSE C O L L E C T I O N  BY 
C C U N C I L  TO PRESENT MOCEL L A N D F I L L  

C A N A D I A N  C I T Y  P I C K S  
E D I S P O S A L  COMPANY PUNS ALERT O P E R A T I O N  ( C O L L E C T I O N  

AND AMERICAN P O T E N T I A L  ( COMPOSTING MANAGEMENT DATA 
ON I /  REFUSE D I S P O S A L  B Y  

I N T E R N A T I O N A L  A I R P O R T  
P E P A T I N G I  ) /  COMMUNITY SHOWS SAVINGS BY U S I N G  
(C!PERATING) I /  
E I /  NEW Y0P.K C I T Y  - P L A N T  TO ACCEPT B I D S  FOR 

F R E E  C I T Y  C O L L E C T I O N S  NO BAR T O  
C O N T A I N E R S  AND P L A N N I N G  A I D  DELAWARE 

A D V E R T I S I N G  I S  A HELP T O  NORTHWEST 
I N V E N T 1  VENESS hI NS FOR KANSAS C I T Y  

F I R S T  AND L A S T  P L A C E  B I G  LEAGUE B A L L  TEAMS USE SAME 
I ) /  PROGRESSIVE I D E A S  H E L P  NEW-JERSEY P R I V A T E  
I L L  I /  
TARY-LANDF I L L  I / 1,200 ACRE L A N D F I L L  
L E C T I O N ( C O N T A I N E R 1  ) /  

C O L L E C T I O N  I /  
) /  T E X A S  

P R I V A T E  

ANDF I L L  LAW CHARGE( C O L L E C T I  ON) I / S I N G L E  
CT I O N  ( FEATHERS / 

F L E X I B I L I T Y  - 
L CONTRACT ( C O L L E C T I O N - E Q U I P M E N T  I /  

NEW EQUIPMENT A I D S  C H I C A G O  
GE C O O P E R A T I O N  BETWEEN R E G I O N A L  PLANNERS AND P R I V A T E  

E - S E L E C T I O N  I/ WHY 
A N I T A R Y - L A N O F I  LL I / P E O R I A  
L E C T I O N ( E Q U 1 P M E N T )  ) /  CHICAGO'  S 

TWO C H I C A G O  SUBURBS AWARD P R I V A T E  
ZONE-TYPE REFUSE 

REFUSE LAWS ARE A WEB OF 
WASTE MANAGEMENT AND 

( O P E R A T I N G )  I /  WHAT F R I C E  I N C I N E R A T I O N  A I R  P O L L U T I O N  
M U N I C I P A L  I N C I N E R A T I C N  AN@ A I R  P O L L U T I O N  

I N C I N E R A T O R  A I R  P O L L U T I O N  
U T I O N  R E S U L T I N G  FROM I N C I N E R A T I O N - - I T S  REDUCTION AND 

L A N D F I L L  GAS BURNED FOR ODOR 
ENVIRONMENTAL P O L L U T I O N  

CONTROL GAS-FIRED ) /  A I R  P O L L U T I O N  
I S S I O N ( C O N T R O L 1  I /  M E A S U P I N G  THE IMPROVEMENTS I N  T H E  
1 I/ A I R  P O L L U T I O N  
I O N ( C O N T R O L 1  ) /  F L Y  ASH 
(WATER)  C E N T R I  FUGAL-SEPARATORS B A G - F I  LTERS 1 / F L Y A S H  

AUTOMATIC TEMPERATURE AYD A I R  
1 /  A I R  P O L L U T I O N  

N E R A T I O N  C O L L E C T I O N  C O M P O S I T I O N  1 / REFUSE AND L I T T E R  
I N S E C T  AND ODOR 

F L Y  EMERGENCY 
NCINERATOR FURNACE TEMPERATURE--HOW TO CALCULATE AND 
MALL REFUSE I N C I N E R A T O R S  BY U S I N G  CONSTRUCTIONAL AND 
C-VALUE E M I S S I O N ( C O N T R O L 1  SMOKE I /  A NEW I N C I N E R A T C P  
NTRIFUGAL-COLL ECT IONS E L  ECTROSTATIC-PRECIPITATORS I / 
ECONOMIC E V A L U A T I O N  OF URBAN REFUSE SYSTEMS PART I - 
G I/ 
I L L S  ( S A N I T A R Y - L A N G F I L L  L A N D ( R E C L A M A T I O N 1  SAFETY I /  
T I O N S /  S I  M F L E  

S I  ON ( CONTROL) I / SLUDGE I N C I N E R A T O R  F L Y  ASH 
I O N ( C O N T R 0 L )  C O S T ( O P E R A T I N G 1  C O S T ( C A P I T A L 1  STATUS I /  
G 1 /  

NEW PROBLEMS AND TECHNIQUES I N  
I /  F I N D I N G  MORE S I T E S  FOR 

PEN-DUMP ) /  Ne J. 

T, MASSACHUSETTS, I N C I N E  RATOR G I V E S  COMPLETE F L Y - A S H  

L A N D F I L L  C C M P O S I T I O N ( T R E N D S I  ) /  
R Y - L A N D F I L L  I / 
I /  
0 I /  P O S S I B I L I T I E S  O F  

COMPOSTING 
E I N C I N E R A T O R  DEVELCPS POWER AND P R O V I D E S  S A L T  WATER 
ROCESS)  ) /  S A L I N E  WATER 
F I N C I N E R A T O R  F L U E  GASES ( E M I S S I O N ( C O N T R 0 L )  I /  

CONTINUOUS AUTOMATED I N C I N E R A T O R /  
CONTINUOUS GRPTE I N C I N E R A T O R  AT B I R M I N G H A M  ( E M I S S I O N  
CONTINUOUS GRATE PLANT FOR DERBY ( D E S I G N  I N C I N E R A T I O  
CONTINUOUS PROCESS FOR R A P I D  P R E P A R A T I O N  O F  AN ORGAN1 
CONTINUOUS REMOVAL OF URBAN WASTES BY TRANSFORMING T H  
CONTINUOUS S INGLE-ZONE THERMOPHYLLIC PHASE COMPCSTI  NG 
CONTINUOUS T H E R M O P H I L I C  COMPOSTING/ 
CONTINUOUS T H E R M O P H I L I C  COMPOSTING ( C O M P O S I T I O N  ) /  
CONTINUO US-LOAD1 NG V E H I C L E  S ( COLLEC T I  ON SACKS ( PA FER) 
CONTRACT/ 
CONTRACT/  
CONTRACT ( C O L L E C T I O N  ) /  
CONTRACT ( C O L L E C T I O N  C O S T ( O P E R A T I N G 1  I/ 
CONTRACT ( C O L L E C T I O N - E Q U I P M E N T  I / co 
CONTRACT ( COST ( C O L L E C T  I O N  1 SAN I T A R Y - L A N D F  I L L  COLLECT 
CONTRACT ( C G S T ( O P E R A T I N G 1  I /  
CONTRACT I LAW I /  
CONTRACT ( S A N I T A R Y - L A N D F I L L  I /  
CONTRACT ( S A N I T A R Y - L A N D F I L L  ) /  
CONTRACT COLL E C T I O N I  
CONTRACT C O S T ( C O L L E C T I 0 N )  / S E A T T L  
CONTRACT EQUIPMENT D A N 0  C O S T ( O P E R A T I N G 1  A P P L I C A T I O N ( C  
CONTRACT EXTRAORDINARY ( S A N I T A R Y  -L  AN D F I L  L I N C  I N E R A T I  
CONTRACT I S  DEMANDING ( C O L L E C T I O N  ) /  
CONTRACT METHOD ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  C O S T ( 0  
CONTRACT METHOD OF REFUSE C O L L E C T I O N  ( FREQUENCY COST 
CONTRACT-REMOVAL O F  JUNK C A P S  ( C O L L E C T I O N  BULKY-WAST 
CONTRACTOR/ 
CONTRACTOR ( C O L L E C T I O N  ) /  
CONTRACTOR ( C O L L E C T I O N  ) /  
CONTRACTOR ( C O L L E C T I O N ( C O M M E R C 1 A L )  I /  
CONTRACTOR ( C O L L E C T I O N  ( C O N T A I  NER) COST ( D I  SPOSAL 11 
CONTRACTOR ( C O L L E C T I O N (  VEH I C L E  I C O L L E C T I  ON( C O N T A I  NER 
CONTRACTOR AND V I L L A G E  STOP N U I S A N C E  ( S A N I T A R Y - L A N D F  
CONTRACTOR BEGAN I N  1932 U S I N G  P I C K  AND SHOVEL ( S A N I  
CONTRACTOR CUTS C I T Y  C O L L E C T I O N  COSTS O N E - T H I R D  ( C O L  
CONTRACTOR LAUDS USE OF C O N T A I N E R  SYSTEM ( C O L L E C T I O N  
CONTRACTOR MATCHES COMMUNITY GROWTH ( SALVAGE(  PAPER)  
CONTRACTOR O P P O R T U N I T I E S  I N  THE S O L I D  WASTES PROGRAM/ 
CONTRACTOR REFUSE C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  ) /  
CONTRACTOR SERVES A L L  S E A T T L E  ( C O L L E C T I O N  S A N I T A R Y - L  
CONTRACTOR'S FEATHER RUN I S  HEAVY WEIGHT TASK ( C O L L E  
CONTRACTOR'S KEY T O  SPORTS ARENA C O L L E C T I O N S /  
CONTRACTOR'S T R A I L E R  I D E A  W I N S  H I M  I N D U S T R I A L  D I S P O S A  
CONTRACTORS ( C O L L E C T I O N  ) /  
CONTRACTORS ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  S I T E - S E L  
CONTRACTORS A S S O C I A T I O N  ENTERS I T S  T H I R D  YEAR ( LAW 0 
CONTRACTORS J O I N  A S S O C I A T I O N S  ( S A N I T A R Y - L A N O F I L L  S I T  
CONTRACTORS RUN A 'HEADS UP'  O P E R A T I O N  I C O L L E C T I C N  S 
CONTRACTORS SUPPORT C I T Y  A I R  LAW ( P O L L U T I O N ( A  I R )  COL 
CONTRACTS ( C O L L E C T I O N  ) /  
CONTRACTS ( LAW I /  
C O N T R A D I C T I O N S  ( LAW I /  
CONTROL / 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTRD L 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
C 0 M TR OL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
CONTROL 
C O N T R n L L E D  'BURNING ON REFUSE DUMPS ( OPEN-DUMP I /  
CONTROLLED B Y  C Y C L O N I C  SCRUBBER ( SLUDGE(  SEWAGE) E M I S  
CONTROLLED COMBUSTION FOR S O L I D  WASTES D I S P O S A L  ( COM 
CONTROLLED GARBAGE D I G E S T I O N  ( SEWER-DISPOSAL G R I N D I N  
CONTROLLED T I PP I N  G/ 
CONTROLLED T I P P I N G  ( S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  
CONTROLLED T I P P I N G  - HOW C A N  I T  C O N T I N U E ?  ( S A h I T A R Y -  
CONTROLLED T I P P I N G ,  PAST,  PRESENT AND FUTURE ( S A N I T A  
C O N T R O L L I N G  FLUE-FED I N C I N E R A T O R  ( E M I S S I C N ( C O N T R 0 L )  
C O N T R O L L I N G  THE PROCESS OF COMPOSTING O F  R E F U S E  ( DAN 
CONTROLS F L I E S  ( VECTORS PEST AGRICULTURAL WASTE I /  
CONVERSION ( HEAT-RECOVERY D E S I G N  I /  U N I Q U  
CONVERSION AT NO COST FOR FUEL ( HEAT-RECOVERY H E A T ( P  
CONVERSION FACTORS FOR SOURCE E M I S S I O N  MEASUREMENTS 0 

( C O S T ( C A P 1 T A L  1 E M I S S I O N ( C O N T R 0 L )  SCRUBBER( WA 
( COST ( CAP I T  
( E M I S S I O N ( C O N T R 0 L )  1 /  
( E M I S S I O N ( C O N T R 0 L )  1 /  
( E M I S S I O N ( C O N T R 0 L I  H E A L T H  ECONOMICS ) /  A I R  P 
( S A N I T A R Y - L A N D F I L L  I /  
- A S T A T E  OF T H E  ART REVIEW/  
AND THE GAS I N D U S T R Y  ( I N C I N E R A T I O N  E M I S S I O N -  
ASPECTS O F  PROGRAMS A I D E D  BY FEDEP.AL GRANTS ( 
EQUIPMENT FOR I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L  
EQUIPMENT FOR I N D U S T R I A L  I N C I N E R A T O R S  ( E M I S S  
EQUIPMENT FOR M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I  
I N  COMPOSTING ( C O M P O S I T I O N ( R E F U S E I  I /  
I N  M U N I C I P A L  I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L )  
I N  R E C R E A T I O N  AREAS ( Q U A N T I T Y  S A N I T A R Y - L A N D F  
I N S A N I T A R Y  LANDF I L L S /  

COST(  EM1 S S I  ON 1 EM I S S  I ON (CDNT RO L I 

IN SANITARY-L~NDFILLS ( VECTOR(CONTROLI 
I T  ( E M I S S I O N ( C O N T R 0 L )  COMBUSTION C A L O R I F I C - V  
MEASURES I E M I S S I O N ( C O N T R 0 L )  D E S I G N  ) /  E M I S S I  
METER I S  NEEDED ( C O M P D S I T I O N ( R E F U S E )  C A L O R I F  
OF A I R  P O L L U T I O N  AND WASTE HEAT RECOVERY FROM 

OF RODENTS AND I N S E C T S  ON DUMPS ( OPEN-DUMPIN 
OF T O X I C  AND E X P L O S I V E  HAZARDS I N  e U I L C 1 N G S  E 
TEST WHICH CAN B E  MACE BY COMPOST P L A N T  OPERA 

OF GREEN BLOW F L I E S ,  P H A E N I C I A ,  B Y  I M P R C V E D  M 

08-03-0 19 5 4  
0 8-0 3-0 12  57 
08-03-01270 
Ob-04-0031 6 
06-04-00 3 19 
06-04-00327 
06- 0 1- 0 0 8 04 
0 6-0 1-0 12 40 
03-04-00662 
03-13-01744 
07-0 1-0 1467 
03-02-0 1109 
03-13-01667 
03-0 2-0 15 47 
07-01-01453 
0 7-0 1-005 28 
01-04-01736 
0 3- 0 1-01 2 1 1 
07-11-00991 
03- 0 1-0 17 60 
03-01-0 1626 
06-03-01509 
01-04-001 27 
03-0 1-0 1588 
03-08-00397 
03-01-00702 
0 1 -07 -0 0 6 8 4  
03- 13-01 9 1 9  
03-04-00416 
03-13-01756 
03-04-01612 
03-01-01813 
03-01-01568 
0 7-0 1- 0 16 60 
07-01-01906 
0 3-0 1-0 1 7 9 4  
0 3-0 4-0 17 11 
03 -0 1 -0 18 27 
0 1-C 1-021 1 7 
03-01-00605 
03-1 3 -0 16 13 
03-01-02114 
03-0 1-0 1844 
0 3-0 2-0 1547 
03-01-01749 
0 1  -0 5-006 18 
c! 1-0 5-0 1 5 58 
01-12-0 1788 
03 -0 1-0 1 6  18 
03-01-01571 
03-13-0 1602 
03-01-01438 
01-04-0 1567 
01 -0 1-0 11 70 
08-03-00943 
08-06-00428 
08-06-00426 
08-06-00472 

07-00-00190 
0 1-0 1-0 20 2 1 
08-06-00860 
0 1- 12-01 9 66 
08-06-00629 
08-06-00443 
0 8- 06-008 20 
06-01-00275 
08-06-00861 
02-01-01863 
0 7 -08 -0 16 38 
07-0 5-0 15 90 
08- 11-00964 
08-03-00054 
0 8- 06-004 3 5 
08-06-00977 
03-1 1-0 15 41 
07-05-00 18 3 
07-10-00613 
0 6- C 7-00 3 6 9 

o a -0 6-00 9 47 

09-0 3-0 149 1 

08-G3-000 25 
09-01-01955 
07-01-01232 
07-0 6-01388 
0 7 -1 4-0 2 1 46 
97-01-01883 
08-06-00055 
06-01-01485 
0 6-0 9-0 1400 
08-03-00582 
08-03-00683 
08-06-00480 

oa-06-oo009 

r' 
I 

c.,i 

r-, 

L 

c. 
F 
LJ 
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AND TECHNOLOGICAL D I S C U S S I O N  OF TREATMENT BY NATURAL 
GE H Y D R O L Y S I S  ECONOMICS F E R M E N T A T I O N  ) /  

IMPROVEMENTS I N  B A C T E R I O L O G I C A L  D I G E S T E R S  FOR 
( COMPOSTING SLUDGE(SEWAGE1 I /  A NEW PROCESS FOR T H E  
N ( C O L L E C T I O N  ) /  
L I /  NO COVER M A T E R I A L  NEEDED FOR 
SALVAGE ) /  D Z S T R U C T I V E  D I S T I L L A T I O N  - L A N T Z  
N G  AGRICULTURAL-WASTES RESEARCH-NEEDS ) / PROCESSING,  
S I T I O N  SLUDGE(SEWAGE)  I /  COMPOST I NG P L A N T  
S T I N G  C O S T ( C A P I T A L 1  C O S T ( 0 P E R A T I N G )  ) /  D I G E S T E R  
M I /  

WASTE FRCM COAL M I N E  
P E R )  SHREDDER D E S I G N  ) /  P N E U M A T I C  
RANSPORT C O L L E C T I O N  I /  1984 I N  1967 - USE OF A I R  FOR 
NFRATOR D E S I G N  1 /  TFENDS I N  CHARGING REFUSE I N T O  AND 
E I /  P N E U M A T I C  

SECOND AVENUE It SUBWAY It FOR GARBAGE URGED ( 
I N C I N E R A T O R  MODEL 

A NUISANCE-FREE GARBAGE 

F L U E  GAS 

I N E R A T I O N  I /  HARTFORD AN EXAMPLE OF 

R Y - L A N D F I L L  S I T E - S E L E C T I O N  REGIONAL-APPROACH 1 / URGE 
LL I /  C I T Y  - COUNT Y 
T I N G )  I /  
-WASTE VECTOR PEST S A L V A G E  LAM I /  

COMPOST - A PRCOUCT OF THE WERDENBERG L I E C H T E N S T E I N  
V A G E ( M E T A L 1  BULKY-WASTE R A I L - H A U L  ) /  CAN E N G I N E E R I N G  

C O L L E C T I C N  I /  
IONAL-APPROACH I /  P U B L I C  
R T U B E  M A T E R I A L S  I N  HCL-CARRYING GASES ( I N C I N E R A T O R  
I S T U R E  CONTENT AND LOW C A L O R I F I C - V A L U E  ( C O M P O S I T I O N  

HYDROGEN C H L O R I D E  

M P O S I T I O N  I /  R A I L R O A D ,  REFUSE HAULER 

( RESEARCH-NEEDS T h A I N I N G  REGIONAL-APPROACH / 

U M B I A  ( E M 1  S S I  ON(CONTROL1 P O L L U T I O N (  A I R )  C O M P O S I T I O N  
INERATOR REFRACTORY (CORROSION)  SLAG) I /  MECHANISM O F  
S O L I D  WASTE D I S P O S A L  PROBLEM ( Q U A N T I T Y  I N C I N E R A T I O N  
D P L A N N I N G  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  HEAT-  RECOVERY 

NEW M A C H I N E S  SPEED 
MORE S E R V I C E  AT L E S S  

L )  I /  WASTE GASES C A N  BE CLEANED AT LOW 
S A N I T A R Y  L A N D F I L L  

WE LOWERED T H E  
G 1 COST ( COLLECT I O N  1 1/ E S T I M A T E  R E S I D E N T I A L  

WASTE C O L L E C T I O N  
S A L I N E  WATER CONVERSION A T  NO 

F I N D I N G  LOWEST 
TO P O L L U T I O N  PR@BLEM ( A P P L I A N C E  G A S - F I R E D  PROTOTYPE 

I N C I N E R A T O R S  TO 

I N C I N E R A T I O N  BULKY-WASTE C O S T ( C A P I T A L 1  D E S I G N  ) /  LOW 
C I T Y  WORKS, M U N I C H  ( I N C I N E R A T I O N  COST(OPERAT1NG) / 

REFUSE C O L L E C T I O N  AND I N C I N E R A T I O N  ( 
SACKS Q U I E T  APARTMENT P I C K U P S  ( SACK(PAPER1 

USE CF COMPLETED S A N I T A P Y  L A N D F I L L  S I T E S  ( 
C T I O N S  Q U A N T I T Y  I /  REF USE 

DOUBLED REFUSE C O L L E C T I O N S  
PAPER C O N T A I N E R S  T R I M  MA1 NTENANCE 

S T A T I O N  I /  MANUFACTURER C U T S  WASTE 
T P U B L I C  I S  WILL1,NG TO PAY FOR CLEANER SURROUNDING ( 
ASTE FOR T H E  D E S  M O I N E S  M E T R O P O L I T A N  AREA ( Q U A N T I T Y  

AN A P P R A I S A L  CF COMPOSTING I N  ENGLAND ( 
FUSE D I S P O S A L  P L A N T  ( S A N I  T A R Y - L A N D F I L L  I N C I N E R A T I O N  
(METAL E M I S S I O N ( C O N T R 0 L )  BULKY-WASTES HEAT-RECOVERY 

GROWING MOUNTAIN C F  GARBAGE ( Q U A N T I T Y  I N C I N E P A T O R  
A THOROUGH LOOK AT COMPOSTING ( T V A  

REFUSE PLANT I N  C I T Y  PARK ( COMPOSTING BULKY-WASTE 
I N C I N E R A T O R  NEAR R E S I D E N T I A L  AREA I S  NUISANCE F R E E  ( 
AN I N C I N E R A T O R  CAN BE A T T R A C T I V E  ( E M I S S I O N ( C O N T R 0 L )  

AN I N C I N E R A T O R  WITHOUT F R I L L S  ( I N C I N E R A T I O N  
I N C I N E R A T O R  W I L L  SOLVE MANY REFUSE PROBLEMS ( 

400 TONS PER 8-HOUR S H I F T  ( 
AN I h C I N E R A T O R  I S  A GOOD INVESTMENT ( 

E V E R Y T H I N G  GOES DOWN D R A I N  ( GARCHEY-SYSTEM 
W E T - O X I D A T I O N  ( COST(OPERAT1NG) 

L E X A N D R I A ' S  I N C I N E R A T O R  R E T A I N S  T H E  COLONIAL TOUCH ( 
TON4WANDA P L A N N I N G  20C TON E X P A N S I O N  ( I N C I N E R A T I O N  

DGEPORT I N C I N E R A T O R  U T I L I Z E D  SEWAGE PLANT E F F L U E N T  ( 
TOWN OF HUNTINGTON LOOKS AHEAD--WITH I N C I N E R A T I O N  ( 
I N C I N E R A T O R S  SOLVE REFUSE PROBLEM ( COST(OPERAT1 N G I  - YOUR I N C I N E R A T O R  I S  ON T V  I' ( INCINERATOR-CONTROL 

ATOR SOLVES BURNABLE WASTE PROBLEM ( COST(OPERAT1NG) 
ORT P L A N T  TO TURN TRASH I N T O  F E R T I L I Z E R  ( COMPOSTING 
NAND0 P L A N T  USES "TOTAL SYSTEM CONCEPT" ( COMPOSTING 
-SEWAGE TREATMENT WORKS ( I N C I N E R A T O R  SLUDGE(SEWAGE1 
SE P L A N T  FOR LYTHAM ST.  ANNES ( I N C I N E R A T O R  Q U A N T I T Y  
M B U S T I O N  W I T H  M I N I M U M  EXCESS A I R  ( E M I S S I O N ( C O N T R O L 1  
L E T E S  F I R S T  OF FOUR I N C I N E R A T O R S  ( E M I S S I O N ( C 0 N T R C L )  

D H 4 S T E  I N C I N E R A T I O N  ( HEAT-RECOVERY C O S T ( O P E R A T I N G 1  

AGEMENT O F  S O L I D  WASTE S T U D I E D  AT M.1.T. ( P Y R O L Y S I S  

ATOR FOR $2,280 A TON ( I N C I N E R A T I O N  C O S T ( O P E R A T I N G 1  

COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
COST 
C n S T  

CONVERSION I N T O  ORGANIC H U M I C  COMPOST. ( COMPOSTING 
CONVERSION O F  ORGANIC S O L I D  WASTES I N T O  YEAST ( SALVA 
CONVERSION OF ORGANIC WASTE ( COMPOSTING ) /  
CONVERSION O F  SEWAGE SLUDGE AND GARBAGE I N T O  V A L U A B L E  
CONVERTED I N C I N E R A T O R  MAKES EXCELLENT TRANSFER S T A T I O  
CONVERTED REFUSE ( R E D U C T I O N ( V 0 L U M E )  S A N I T A R Y - L A N C F  I L  
CONVERTERS--BASIC CONSERVATION MACHINERY ( P Y R O L Y S I S  
CONVERTING AND U T I L I Z I N G  S O L I D  WASTES ( S A L V A G E  COMPO 
CONVERTS REFUSE I N T O  ORGANIC S O I L  C O N D I T I O N E R  ( COMPO 
CONVERTS SAWCUST I N T O  HUMUS ( B A C T E R I A ( C U L T U R E  1 COMPO 
CONVEY REFUSE BY VACUUM ( CENTRALZUG C O L L E C T I O N  VACUU 
CONVEY ED THROUGH M O U N T A I N /  
CONVEYING FOR I N C I N E R A T I O N  OF PAPER T R I M  ( S A L V A G E ( P A  
C O N V E Y I N G  REFUSE OVER VARY1 NG D I S T A N C E S  ( CENTRALZUG 
C O N V E Y I N G  R E S I D U E  FROM FURNACE ( M A T E R I A L - H A N D L I N G  I N  
CONVEYOR SPEEDS F L Y  ASH REMOVAL ( I N C I N E R A T I O N  R E S I D U  
CONVEYOR-BELT I /  
CONVINCES PU BL I C /  
COOKER ( ANIMAL-FOOD 1 /  
COOKING R I G  PREPARES GARBAGE FOR HOG F E E D I N G /  
C O O L I N G  ( DES I G N  EM I S S  I O N  (CONTROL I /  
COOPERATE ON D I S P O S A L  ( HEAT-RECOVERY I N C I N E R A T I O N  CO 
COOPERATION ( COST( O P E R A T I O N A L )  S A N I  TARY-LANDF I L L  I KC 
COOPERATION - KEY T O  H E A L T H F U L  S O L I D  WASTE MANAGEMENT 
COOPERATION BETWEEN R E G I O N A L  PLANNERS AND P R I V A T E  CON 
COOPERATION E L I M I N A T E S  B O I S E ' S  DUMP ( S A N I T A R Y - L A N D F I  
COOPERATION FCR COMPOSTING ( C O S T ( C A P 1 T A L  ) C O S T ( 0 P E R A  
COOPERATION I S  KEY TO S O L I D  WASTES MANAGEMENT ( BULKY 
C O O P E R A T I V E  PLANT ( COMPOSTING ) /  REFUSE 
COPE W I T H  THE D E B R I S  OF AFFLUENCE ( C O S T - B E N E F I T  SYST 
COPOLYMER P L A S T I C  REFUSE - CAN L I N E R S  ( S A C K ( P L A S T 1 C )  
CORPORATION PROPOSED TO HANDLE S O L I D  WASTES ( LAW REG 
CORROSION I /  B E H A V I O R  O F  B O I L E  
CORROSION ) /  P R A C T I C E  OF REFUSE I N C I N E R A T I O N  I N  J A P A N  
CORROSION I N  REFUSE BURNING PLANTS/  
CORROSION I N  REFUSE-BURN1 NG EQUIPMENT/  
CORROSION I N C I N E R A T  I O N  L A B O R A T O R Y ( C O N T R 0 L I  S IZE-REDUC 
CORROSION OF F I R E B R I C K  BY ASH O F  BORAX-IMPREGNATED T I  
CORROSION SAFETY I /  P L A S T I C S  POSE A 
CORROSION SALVAGE(METAL 1 ) /  EXPERIENCES W I T H  REFUSE I 
CORRUGATED C O L L E C T I O N  AND SALVAGE/  

( C O L L E C T I O N  C O S T ( O P E R A T 1 N G )  ) /  
( I N C I N E R A T I O N  ( C A T A L Y T  I C )  D E S I G N  E M I S S I O N ( C O N T R 0  
AND EQUIPMENT FACTORS ( C O L L E C T I O N  I /  
AND 1MPR.OVED THE S E R V I C E  ( C O L L E C T I O N  I /  
A T  $9 PER TONI D I S P O S A L  UP T O  $3 ( COST(OPERAT1N 
CUT BY PORTABLE B A L E R  ( C O L L E C T I O N ( E Q U 1 P M E N T )  ) /  
FOR F U E L  ( HEAT-RECOVERY HEAT (PROCESS 1 I /  
FOR REFUSE D I S P O S A L  ( COMPUTES I /  
HOUSEHOLD ) /  NEW SMOKELESS ODORLESS I N C I N E R A T O R S  
MILWAUKEE $10 M I L L I O N  ( I N C I N E R A T I O N  ) /  
O F  P EFUSE C O L L E C T I O N  AND D I S P O S A L /  
P I T  I N C I N E R A T O R  EXTENDS L I F E  OF S A N I T A R Y  L A N D F I L  

Q U A N T I T Y  ) /  
R E S I D U E  I N C I N E R A T I O N  ) /  
SAC K (  PA PER I RA I L - H A U  L S A N I  TARY-L ANDF I L L  I NC I NERA 
SETTLEMENT R E C L A M A T I O N I L A N D )  ODOR ) /  
T H I R D  I N  COLORADO BUDGET I COST ( O P E R A T I N G )  PROJE 
US L E S S /  

PROBLEMS I N  COMBUSTION OF REFUSE,  BASED ON DATA 

25 PERCENT ( COLLECTION 11 
42 PERCENT W I T H  S T A T I O N A R Y  COMPACTOR ( TRANSFER- 

COST( ENVIRONMENTAL-IMPROVEMENT 1 /  ASK WHA 
C O S T ( A N A L Y S E S 1  S A N I T A R Y - L A N D F I L L  ) /  C O L L E C T I O N  AND D I  
C O S T ( A N A L Y S 1 S )  SALVAGE ) /  
C O S T ( C A P 1 T A L  ) SALVAGE ) /  T I P  TOP C I T Y  'I G E T  NEW RE 
C O S T ( C A P I T A L ) /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRO 
C O S T I C A P I T A L )  ) /  
C O S T ( C A P 1 T A L  ) /  
C O S T ( C A P 1 T A L )  / 
COST (CAP I T A L  ) ) /  
C O S T ( C A P 1 T A L  1 ) /  
C O S T ( C A P 1 T A L )  ) /  
C O S T ( C A P I T A L 1  ) /  
C O S T ( C A P 1 T A L )  I /  
C O S T ( C A P I T A L 1  ) /  
C O S T ( C A P I T A L 1  ) /  
C O S T ( C A P 1 T A L )  I /  
C O S T ( C A P I T A L 1  ) /  A 
C O S T ( C A P 1 T A L  I /  
C O S T (  CAP I T A L  1 / B R I  
COST ( C A P I T A L  / THE 
C O S T ( C A P I T A L 1  ) /  THREE 
C D S T ( C A P 1 T A L )  ) /  S M I L E  
C O S T ( C A P 1 T A L  1 I /  I N C I N E R  
C O S T ( C A P I T A L 1  1 /  MCKEE SP 
C O S T ( C A P 1 T A L )  ) /  SAN F E R  
COST ( C A P I T A L  1 ) /  A REFUSE 

NEW REFU C O S T ( C A P I T A L 1  / 
COST (CAP I T A L  ) ) / COMPLETE CO 
C O S T ( C A P 1 T A L  1 I /  CHICAGO COMP 
C O S T ( C A P 1 T A L )  I /  A MODERN I N C I N E R  
COST ( , C A P I T A L  ) ) /  ECONOMICS OF S O L I  

06-04-01302 
10- 13-0 2107 
0 6-0 5-0 2 1 3 5 
06-04-01478 
03-03-01239 
06-0 3-00 10 2 
10-02-01057 
0 6-0 3-0 11 8 1 
06-03-00 2 66 
06-04-00615 
10-09-00265 
10-12-01848 
10-09-00506 
10-09-0 10 52 
08-1 3-008 12 
0 8- 1C-0097 5 
10- 12-0 209 2 
06-03-00541 
09-05-01141 
09-05-Cl136 
0 8- C 6- 00 8 30 
08-03-01639 
08-03-01569 
01-0 1-0 11 31 
01-05-00618 
07-0 1-0 1644 
0 6- 0 2-0 1 4 2 3 
01-04-0 10 1 2  
06-03-01972 
0 1-0 1-00690 
03-09-00 107 
01-04-021 73 

06-03-00479 
08- 0 8-007 69 
08-08-0 10 53 
08-0 3-0 150 5 
08-09-007 52 
08-08-00609 
08-03-00470 
04-02-01909 
03 -0 1-00 5 3 1 
08-06-00024 
07-12-(21727 
03-01-0 1454 
07-14-01742 
03-02-0 1790 
0 8-0 3-006 8 3 
0 1-0 2-002 20 
0 8- 0 5-0000 1 
08-03-0 1832 
03-08-00949 
08-07-0 18  62 
08-14-00772 
03-08-00951 
0 3-09-0 18 24 
01-01-00972 
07- 10-00641 
01-02-00666 
0 3 -0 1 -00 5 24 
0 3-09-0 1 7  80 
03-05-0 18 45 
01-05-0 19 43 
02-0 1-02102 
0 6 -0 5-0 0 8 3 3 
08-03-01298 
0 8-0 3-0 13 6 1 
02-0 1-0 10 16  
0 6-0 1-000 99 
06-03-00940 
08-03-00006 
0 8- 03-001 1 6  
08-0 3-0040 1 
08-03-00 5 36 
0 8- 03- 0 0 599 
08-0 3-0 140 2 
09-08-00060 
10-01-02106 
08-0 3 -0 1442 
0 8- 03-0 1831 
08-03-0 13 66 
08-03-01421 
08- C 3-0 13 53 
08-03-00101 
08-03-00 5 3 5 
06-03-0 1444 
06-02-00249 
08-0 3-0 10 95 
08-C 3-0 18 8 1 
06-03-01 346 
08-03-0 14 72 
08-03-00398 
08-14-006 25 

08-oa-0006i 
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ETHOD FOR RURAL AREAS - I N C I N E R A T I O N  OR COMPOSTING ( 
SCRUB I N C I N E R A T O R  GASES ( APARTMENT SCRUBBER(WATER) 

T S  SAWDUST I N T O  HUMUS ( B A C T E R I A ( C U L T U R E 1  COMPOSTING 
C I P A L  I N C I  NERATOP ( EM1 S SI CN( CONTROL 1 SLUDGE (SEW AGE)  
OSAL WOES ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  
SLUDGE I N  M U L T I S T A G E  ROTARY FURNACE ( SLUDGE( SEWAGE) 
O S T )  SALVAGE B A L L I S T I C - S E P A R A T O R  R A S P  P R I C E ( C O M P 0 S T  

P R A C T I C A L  ANSWER ( S A N I T A R Y - L A N D F I L L  S I Z E - R E D U C T I O N  
BLEMS I N  THE PROCESSING OF URBAN REFUSE ( COMPOSTING 
O I L - R E F U S E - F U E L  H E A T (  SPACE)  D E S I G N  SALVAGE ECONOMICS 
SES--HOUSTON T A K E S  CHANCE ( C O S T ( 0 I S P O S A L )  ECONOMICS 
O M P 3 S T I N G  SANI  TARY-LANDFI  L L  ADVANTAGES ( I N C I N E R A T I O N )  
P O L L U T I O N  CONTROL ( C O S T ( E M 1 S S I O N )  E M I S S I O N ( C O N T R 0 L )  
ON ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  S A L V A G E ( C O M P O S I T I O N 1  
F COMPOSTING M U N I C I F A L  P E F U S E  I N  EUROPE AND I S R A E L  ( 
S I D U E  I N C I N E R A T I O N  I N  T E P E E  BURNERS ( P O L L U T I O N ( A 1 R )  
POSAL - PART I 1 1  - I N C I N E R A T O R  D E S I G N  ( I N C I N E R A T I O N  

C A P I T A L I Z I N G  ON M U N I C I P A L  WASTES BY COMPOSTING ( 
LANTS REDUCE A I R  P C L L U T I O N  I N  D E T R O I T  ( I N C I N E R A T I O N  
N I C I P A L I T I E S  J O I N  I N  CCUNTY-WIDE I N C I N E R A T I O N  P L A N  I 
I O N  ASH-DISPOSAL R A I L - H A U L  ) /  TWO NEW I N C I N E R A T O R S  ( 

C O L L E C T I O N  OF M U N I C I P A L  S O L I D  WASTES I N  P I P E L I N E S  ( 
COMPOSTI  NG SALVAGE P E C L A M A T I  CN CPEN-DUMP LAW H E A L T H  

S E R V I C E  METROPOLITAN C H I C A G O  ( D E S I G N  S A L V A G E ( M E T A L 1  
R )  ) / REFUSE I N C I N E F A T I C N - - T R E N D S  AND DEVELOPMENTS ( 
I L L  COMPOSTING SALVAGE 1 / EUROPEAN R E F U S E - D I S P O S A L  ( 
T C!XIDATION OF SLUDGF ( WET-OXIDATION SLUDGE(SEWAGE1 

k E S T I N G H O U S E  ENTERS COMPOSTING F I E L D  ( 
N D I N G  ( E M I S S I O N ( C O N T R O L 1  I N C I N E R A T I O N  BULKY-WASTE ( 
U C T I O N  P L A N T  SAVES L A N D F I L L  SPACE ( G R I N D I N G  SALVAGE 
/ D E S I G N  AND O P E R A T I O N  OF B I G  I N C I N E R A T O R  FURNACES ( 

L E S S  THAN 3,00@ D O L L A R S  PER TON ( I N C I N E R A T I O N  
E L M I R A  TO T R Y  COMPOSTING ( 

I O N  ) /  ECONOMICS OF C C M F C S T I N G  M U N I C I P A L  REFUSE ( 
A LOOK AT EUROPEAN COMPOSTING ( DANO C O S T ( O P E R A T I N G 1  

S I X  YEARS OF REFUSE COMPOSTING I N  B R I T A I N  ( 
SPOSAL I N  C U M F R I E S S h I R E  ( COMPOSTING C O S T ( O P E R A T I N G 1  

WET-OXIDATION - A F R E S H  I D E A  I N  SEWAGE TREATMENT ( 
TON'S I N C I N E R A T O R  AFTER ONE YEAR ( E M I S S I O N ( C O N T R 0 L I  
P U S I T I C N ( C G M P 0 S T I  COMPOS I T I O N ( S L U D G E )  SLUDGE (SEWAGE) 
L I F E  OF S A N I T A R Y  L A N D F I L L  ( I N C I h E R A T I O N  BULKY-WASTE 

A T I O N  LABORATORY (CONTROL)  SIZE-REOUCT ION BULKY-WASTE 
BCSTON SOUTH BAY I N C I N E R A T O R  ( 

ATOR W I L L  B E  B R I T A I N ' S  LARGEST ( POWER HEAT-RECOVERY 
B U I L T  T[? F I T  T H E  S I T E  ( I N C I N E R A T I O N  

EW I N C I N F R A T O R  DESIGNED TO REDUCE F L Y  ASH E M I S S I O N  ( 
S O M E R V I L L E  B U I L D S  AN I N C I N E R A T O R  ( 

E N T  FAVORS U S I N G  H E A T  RECOVERY ( HEAT-RECOVERY POWER 
CLUDED I N  L A T E S T  REFUSE D I S P O S A L  P L A N T  ( I N C I N E R A T O R  
R SPRAYS G I V E  MILWAUKEE A - F L Y - A S H  F R E E  I N C I N E R A T O R  ( 
/ A DUST-FREE I N C I N E R A T O R  ( 
QATIJR NEAR R E S I D E N T I A L  AREA I S  COMMUNITY SHOWPLACE ( 
USETTS,  I N C I N E  FATOR G I V E S  COMPLETE FLY-ASH CONTROL ( 

I L L U S T R A T E D  TOUR OF OVERSEAS COMPOST PLANT ( 
/ COMPOSTING M U N I C I P A L  REFUSE ( COST(OPERAT1 NG) 
- TRENDS AND DEVELOPMENTS ( Q U A N T I T Y  C A L O R I F I C - V A L U E  

ENTRAL GARBAGE G R I N D I N G  P L A N T  A T  RICHMOND, I N D I A N A  ( 

--AND A T  WHAT P R I C E  ( I N C I N E R A T O R  S A N I T A R Y - L A N D f  I L L  C O S T ( C A P I T A L 1  
POWER FRGM REFUSE ( POWER HEAT-RECOVERY I N C I N E R A T O R  C O S T ( C A P 1 T A L )  

I N G  M U N I C I P A L  REFUSE ( C O S T ( S U B S I 0 Y )  C O S T ( 0 P E R A T I N G )  C O S T ( C A P 1 T A L  1 
ATURE E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P I T A L 1  
T SHOWS USEFULNESS I N  S A N I T A R Y - L A N D F I L L  OPERATIONS ( C O S T ( C A P 1 T A L  
M URB4N REFUSE I N  S P A I N  ( COMPOSTING COST(OPERAT1NG) C O S T ( C A P 1 T A L  1 
O F  T H E  BACEN-BRUEG R E G I O N  ( S W I T Z E R L A N D )  COMPOSTING C O S T ( C A P I T A L 1  
L - P A R T  I V  - I N C I N E F A T C R  D E S I G N  ( E M I S S I O N ( C O N T R 0 L I  C O S T ( C A P I T A L 1  
V I N G S  ( C O L L E C T I O N  T R A I N S (  V E H I C U L A R )  COST(OPERAT1NG) C O S T ( C A P 1 T A L I  
A T I C - P R E C I P I T A T O R S  SCRUBBER(WATER)  POWER BULKY-WASTE C O S T ( C A P I T A L 1  
P E P I E N C E S  A T  THE BADEN-BADEN PLANT ( COST(OPEPAT1NG) COST ( C A P I T A L  1 
AUL ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  COST(OPERAT1NG) C O S T ( C A P 1 T A L )  

C I T Y  3100,000 YEARLY ( COMPACTICN S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L  
G R I N D I N G  D R Y I N G  C A P A C I T Y  C D S T ( O P E R A T I N G 1  COMPOSTING C O S T ( C A P I T A L 1  

I N E R A T I O N  HEAT-RECOVEPY WATER-WALL E M I S S I O N ( C O N T R 0 L  C O S T ( C A P 1 T A L )  
GN OF REFUSE I N C I N E P A T I O N  P L A N T S  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P 1 T A L )  
ART-MOEHRINGEN I N  T H E  S E R V I C E  OF M U N I C I P A L  H Y G I E N E  ( C O S T t C A P I T A L )  
M I  S S I  ON ( CONTROL 1 COMPOS I T  I O N (  R EFUS E 1 COST ( O P E R A T I N G  1 COST ( CAP I T A L  I 
T P L A N T  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) C O S T ( C A P I T A L 1  
I N C I  NERATI (3N ( FEAT-RECOVERY S A L V 4 G E  C O S T ( 0 P  E R A T I N G )  C O S T (  C A P I  T A L  1 
P R O D U C T I O N  L I N E  B A S I S  ( R O T E R Y - K I L N  S A L V A G E ( f E R P 0 U S )  C O S T ( C A P 1 T A L )  
F SEWAGE S O L I D S  I N C I h E R A T I O N  COSTS ( C O S T ( O P E R A T I 0 N )  C O S T ( C A P 1 T A L )  

PLANT AT DUISBUPG-HUCKINGEN I N  OPERATION ( Q U A N T I T Y  C O S T ( C A P 1 T A L )  
AT-R ECOVERY POWER COST ( O P E R A T I  NG I CAN ( S  ALVAGE-VALUE 1 COST ( C A P I T A L  1 
A T I O N  TO MEET ABOUT 60 PERCENT REFUSE R I S E  B Y  1980 ( C O S T ( C A P I T A L 1  

RAM-FED I N C I N E R A T O R  ( COMPOSTING COST(CAP I T A L l  
LESSER-KNOWN EUROPEPN COMPOST PRCCESSES ( COMPOSTI  NG COST ( C A P I T A L  1 
A R E G I O N A L  APPROACH TO R E F U S E  D I S P O S A L  ( I N C I N E R A T O R  C O S T ( C A P 1 T A L )  

COOPERATION FOR COMPOSTING I C O S T ( C A P I T A L 1  
D I S P O S A L  OF REFUSE BY COMPOSTING ( DANO C O S T ( C A P I T A L 1  

HOW TO START A S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L I  
A R E S I D E N T I A L  I N C I N E R A T I O N  PROGRAM ( C O S T ( C A P 1 T A L )  

ENGINEEP D I S C U S S E S  I N C I N E R A T I O N  COSTS ( C O S T ( C A P I T A L 1  
THE T E Z U K A  REFUSE COMPRESSION SYSTEM ( C O S T ( C A P 1 T A L )  

GH COMPRESSION B A L I N G  OF S O L I 0  WASTES ( TEZUKA-KOSAN C O S T ( C A P 1 T A L  1 
L V E R I Z A T I O N  PLANT TC H A N D L E  500 TONS D A I L Y  ( GONOARD C O S T ( C A P I T A L 1  

COST I CAP I T A L  1 
COST (CAP I T  A L  1 
COST(  CAP I T A L  
COST ( C A P I T A L  1 
C O S T ( C A P 1 T A L )  
C O S T ( C A P 1 T A L )  
C O S T ( C A P 1 T A L )  
COST ( C  A P I  T A L  ) 
COST (CAP I T A L  
C D S T ( C A P 1 T A L  1 
C O S T ( C A P 1 T A L  1 
COST ( C A P I T A L  ) 
C O S T ( C A P I T A L 1  
COST ( C A P I T A L  
C O S T ( C A P I T A L 1  
C O S T ( C A P I T A L 1  
COST ( C A P I T A L )  
COST ( C A P I T A L  
C O S T ( C A P 1 T A L )  
C O S T ( C A P 1 T A L  1 
C O S T ( C A P I T A L 1  
C O S T ( C A P 1 T A L J  
COST ( C A P I T A L )  
C O S T (  C A P 1  T A L I  
C O S T ( C A P 1 T A L )  
C O S T ( C A P I T A L 1  
C O S T ( C A P 1 T A L )  
COST(CAP I T A L  1 
C O S T ( C A P 1 T A L I  
COST(CAP I T A L  1 
COST ( C A P I T A L  1 
C O S T ( C A P 1 T A L )  
C O S T ( C A P I T A L 1  
COST (CAP I T  AL 
C O S T ( C A P 1 T A L )  
C O S T ( C A P 1 T A L  1 
C O S T ( C A P 1  T A L )  
COST ( C A P I T A L  1 
COST ( C A P I T A L  ) 
C O S T ( C A P 1 T A L )  
C O S T ( C A P 1 T A L  1 
COST(  C A P I T A L  1 
COST(CAP I T A L  1 
COST ( C A P I T A L  
C O S T ( C A P I T A L )  
COST ( C A P I T A L  
C O S T ( C A P 1 T A L  1 
C O S T ( C A P 1 T A L )  
COST(  CAP I T A L  1 
COST(CAP I T A L  1 
C O S T ( C A P 1 T A L )  
COST ( C A P I T A L  1 
COST(  C A P I  T A L  
C O S T ( C A P I T A L 1  
C O S T ( C A P 1 T A L  1 
C O S T (  C A P I T A L )  
COST (CAP I T A L  1 

) /  WHAT K I N D  OF PLAN 
1 /  LONDON TO GENERATE 
I /  ECONOMICS OF COMPOST 
) /  NEW I N C I N E R A T O R  T O  F E  
) /  L I G H T  TRACK-TYPE € Q U I  PMEN 
) /  MANUFACTURING COMPOST FRO 
I /  T H E  REFUSE TREATMENT P L A N T  
I /  M U N I C I P A L  SOLID-WASTE D I S P O S A  
I /  REFUSE T R A I N S  B R I N G  THREE-WAY SA 
) /  C O M B U S T I B L E  R U B B I S H  CONTENTS FAVORS 
) /  COMPOSTING O F  COMMUNITY WASTES - A R 
) /  L A N D F I L L S  T H E  BEST FOR M I N N E A P O L I S - S  
) /  NEW C A N A D I A N  TRASH B A L I N G  P L A N  MAY S 
) /  PROSPECTS OF RECOVERING F U E L  FROM RE 
I /  REFUSE F I R E D  STEAM GENERATOR PT NAVY 
I /  SOME C O N S I D E R A T I O N S  A F F E C T I N G  THE DE 
I /  T H E  REFUSE COMPOSTING WORKS O F  STUTT 
I /  THE USE OF E L E C T R O S T A T I C  P R E C I P I T A T O  
B A L L  I S T I  C-S EP ARATOR SALVAGE L EAC H I N G  SE 
B R I  QUETTE ( F UE L )  CALOR1 F IC-V ALU E I /  RE FU 
C O L L E C T I O N  I /  L O U I S V I L L E  I N C I N E R A T O R  OP 
C O M P O S I T I O N  M U L T I P L E - H E A R T H  I /  AN EXAM1 
COMPOSTING / THE NEW CCMFOST 
COMPOSTING C O L L E C T I O N  ) /  I N C I N E R A T O R  US 
COMPOSTING S A N I T A R Y  L A N D F I L L  D E S I G N  G R I  
COST( D I S P O S A L )  EM1 S S I O N ( C O N T R 0 L )  / 
COST (OPERAT I N  G ) /  
C D S T ( O P E R A T I N G 1  I /  
COST(  O P E R A T I N G )  ) / 
C O S T ( O P E R A T I N G 1  I /  
COST(  O P E R A T I N G )  / 
COST ( OP ER AT I N  G 1 1 / 
C O S T ( O P E R A T I N G 1  ) /  
COST(  O P E R A T I N G )  / 
C O S T ( O P E R A T I N G 1  I /  H I  
COST(OPERAT1NG) ) /  PU 
COST(  O P E R A T I N G )  1 / WHICH M 
COST ( OPE RAT I N G 1 1 / NEW WAY TO 
COST(  O P E R A T I  NG) I / D I G E S T E R  CONVER 
C O S T ( O P E R A T I N G 1  ) /  NEW T Y P E  OF MUNI  
CCST(OPERAT1NG) I /  CONNECTICUT HAS GROW 
C O S T ( O P E R A T I N G 1  ) /  I N C I N E R A T I O N  OF SEWA 
COST ( O P E R A T I N G )  1 / M U N I C I P A L  COMPOSTING 
COST ( OPERAT I N  G 1 1 / REFUS E PU LV ER I Z A T  I ON 
COST(OPERAT1NG) ) /  S P E C I A L  T E C H N I C A L  PR 
COST(OPERAT1NG) ) /  STUTTGART REFUSE I N C  
COST(OPERAT1NG) I /  THE COMPOSTING GAME- 
C O S T ( O P E R A T 1 N G )  ) /  THREE I N C I N E R A T O R S  S 
C C S T ( O P E R A T I N G 1  ) /  WHAT P R I C E  I N C I N E R A T  
COST(  O P E R A T I N G )  ) / WHY SCUNTHORPE CHOSE 
COST(OPERAT1NG) C O S T ( S U B S I D Y 1  C O S T ( C 0 M P  
COST(OPERAT1NG) D E S I G N  BULKY-WASTE ) /  W 
C O S T ( O P E R A T I N G 1  D E S I G N  R E S I D U E  / MUNIC 
COST ( O P E R A T I N G )  ECONOMICS SALVAGE / 
COST(  O P E R A T I N G )  E M I S S I  ON(CONTR0L ) /  SM 
C O S T ( O P E R A T 1 N G )  E M I S S I  ON(CONTROL1 I / 49 
COST(OPERAT1NG) E M I S S I O N ( C O N T R 0 L  1 C O L L E  
COST(  O P E R A T I N G )  G R I N D I N G  H Y D R A U L I C - T R A N  
C O S T ( O P E R A T I N G 1  H A U L I N G  I N D U S T R I  AL-WAST 
C O S T ( 0 P E R A T I N G )  HEAT (PROCESS 1 H E A T ( S P A C  
COST(  O P E R A T I N G )  HEAT-RECOVERY D E S I G N  RA 
COST ( O P E R A T I N G )  I N C I N E R A T I O N  HEAT-RECOV 
COST( O P E R A T I N G )  PROCESS-PARAMETERS DES I 
COST(  O P E R A T I N G )  SALVAGE 1 / 
COST ( OPERAT I N G )  SALVAGE ( M E T A L S  HEAT-RE 
COST(  O P E R A T I N G )  VOLUME-REDUCTION I /  REF 
COST( O P E R A T I N G )  WATER WALL HEAT-RECOVER 
C O S T ( O P E R A T I O N 1  Q U A N T I T Y  I /  
COST(  S U B S I D Y )  ) / 
C O S T ( S U B S 1 D Y )  COST(OPERAT1NG) I N C I N E R A T  
C O S T ( S U B S 1 D Y )  SALVAGE SURVEY ) /  
DANO C O M P O S I T I O N ( C O M P 0 S T )  / 
DANO TRANSFER-STATION ) /  REFUSE D I  
D E S I G N  ) /  
D E S I G N  ) /  B INGHAM 
D E S I G N  ) /  A COMBINED SCHEME OF SEWAGE D 
D E S I G N  ) /  LOW COST P I T  I N C I N E R A T O R  EXTE 
D I G E S T I O N  I /  C 
ECONOMICS C O S T (  O P E R A T I N G )  COMPACTION HE 
ECONOMICS D E S I G N  ) /  
ELECT ROSTAT I C - P R E C I  P I T A T O R  SALVAGE(  META 
E M I S S I O N ( C O N T R O L 1  ) / 
E M I S S  I O N ( C O N T R 0 L I  I /  N 
E M I S S I O N ( C O N T R 0 L )  ) /  
E M I S S I O N ( C O N T R 0 L )  ) /  C O M B U S T I B L E  R U B B I S  
E M I S S  I O N ( C O N T R O L 1  I /  E L E C T R O S T A T I C  PREC 
EM1 S S I  ON( CONTROL)  HEAT-RECOVERY H E A T (  SP 
EM I S  S I ON ( CONTROL H EA T-R ECO VER Y PO WE R 1 
E M I S S I O N ( C O N T R 0 L )  R E S I D U E  I /  I N C I N E  
E M I S S I O N ( C O N T R 0 L )  SCRUBBER(WATER) ) /  BE 
G R I N D I N G  RASP B A L L I S T I C - S E P A R A T O R  1 / 
G R I N D I N G  S E P A R A T I O N  B A C T E R I A ( C U L T U R E I  1 
HEAT-RECOVERY COST( O P E R A T I N G )  F U E L ( A U X 1  

08-13-00923 
06-0 3 -00 1 59 
06-05-00402 
08-03-00113 
07-0 2-0 13 37 
06-03-01171 
06-0 3-00 375 
08-03-00414 
03-0 2-00 1 1 5 
06-03 -009 8 2 
06-03-01983 
07-01-0 1808 
0 3-0 5-0 182 9 
10-04-00217 
08 -03 -00 6 2 1 
0 8- 13-0 20 24 
06-03-01483 
08 -0 6 -0 0 9 52 
05-02-0 1858 
08-0 3-00 673 
08-03-0 1448 
0 8- 0 3-00 8 6 4 
06 -0 3-00 3 44 
06-03-00019 
08-03-000 33 
08-03-00 148 
06-04-00219 
01-05-00 147 
06-02101423 
0 6- 0 3-0 12 27 
07-01-00227 
0 8-0 5-00520 
0 6- 14-0 15 87 
10-1 1-0 2 12 1 
10-11-02078 
0 5-02-00660 
01 -02-0 10 89 
0 8- 06-000 13 
06-04-00 615 
08-03-00709 
0 1-0 1-00419 
06-03-00768 
06-03-00913 
0 5-0 5-0 1370 
06-03-003 52 
08-03-01 534 
06-03-00992 
08-03-00619 
08-06-00428 
05-09-01273 
06-03-002 76 
08-C7-0 1696 
0 8 -03 -00 4 1 3 
06- 0 2-0 1 540 
08-07-0 18 36 
06-03-00552 
08-03-01435 
10-0 9-0 119 1 
01-01-00726 
0 8-03-00034 
08 -0 3 -00 5 88 
0 1- 0 1-001 0 8 
10-0 1-00740 
06-03-00246 
06-03-01612 
05-01-00095 
08-03-00044 
08-03-00094 
06-03-00090 
06-05-00218 
06-03-00735 
06-03-00645 
06-03-00921 
10 -0 1-008 32 
0 8- 03-00 607 
06 -0 3-0 130 3 
08-0 7-0 18 62 
09-0 1-01596 
0 8-0 3-0 150 5 
08-03-0 1525 
08-03-00987 
08-03-00 1 20 
0 6-03-005 83 
0 8-03 -008 47 
06-03-00020 
0 8- 0 3-0 12 84 
08-C6-C1105 
08-03-01188 
08-0 3-0 1007 
06-03-009 43 
06- 03-00 8 80 
06-01-00533 
08-0 3-0 13 56 
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MAKE H I S T O R Y  B Y  B U I L D I N G  F I R S T  P R I V A T E  I N C I N E R A T O R  ( 
I N C I N E R A T I N G  PLANT COSTS ( 

U N I C I P A L  GARBAGE I N  I S R A E L  ( P P I C E ( C O M P 0 S T )  G R I N D I N G  
I N G  C A L I F O R N I A  C O M M U N I T I E S  I N  1957 ( COST(OPERAT1NG) 
R I N G  EQUIPMENT USED I N  F U L L Y - M E C h A N I Z E D  COMPOSTING ( 
S O L I D  WASTES C R I S I S  ( I N C I N E R A T I  CN CGMPOSTING SEWERS 
A S T E - G R I N D I N G  ) /  EUROPE'S L A T E S T  P L A N T  ( I N C I N E R A T O R  
E R A T I O N  S I Z E - R E D U C T I O N  S A L V A G E ( M E T A L S  ) HEAT-RECOVERY 
RANSFER S T A T I O N S  REPLACE L I M I T E D  MAINTENANCE DUMPS ( 

I N C I N E R A T O P  SERVES SUBURBAN C O M M U N I T I E S  ( 
M M U N I T I E S  J O I N  TO P L A N  P E F U S E  D I S P O S A L  ( I N C I N E R A T O R  
FUSE - FOREWORD AND I N T R O D U C T I O N  ( S A N I  T A R Y - L A N D F I L L  
N T I T Y  COMPOSIT I C N  I N C I N E R A T O R ( T Y P E S )  COST(OPERAT1NG) 

I N C I N E P A T O R S  ARE CHEAPEP ( 
A M E R I C A ' S  L A R G E S T  I N C I N E R A T O R  ( 

OVE-MAN REFUSE C O L L E C T I O N  ( 
T THE REFUSE COMPOSTING P L A N T  A T  KUESNACHT-ZUERICH ( 

DEVELOPMENT OF COMPOSTING I N  I S R A E L  ( DANO 
N I /  CLEANER THAN MANY FOOD F A C T O R I E S  ( GONDARD 
I N G  T H E  R I G H T  I N C I N E R A T O R  ( D E S I G N  S A N I T A R Y - L A N D F I L L  
DILEMMA? ( C O L L E C T I O N  SLURRY-PUMPING C'JST(OPERAT1NG 1 
ESSEN-KARNAP ( I N C I N E R A T I O N  C O L L E C T I O N  HEAT-RECOVERY 
I T Y  D E S I G N  H I S T G R Y  E M I S S I O N ( C O N T R O L 1  COST(OPERAT1NG) 
UROPEAN COMPOSTING OPERATIONS ( COST(OPERAT1NG) DANO 
U L  P R O J E C T  FOR P H I L A D E L P H I A  I S  DEAD ( TRANSPORTATION 
OR POWER ( HEAT-RECOVERY C A L O R I F I C - V A L U E  C O M P O S I T I O N  

P L A Y S  F A V O R I T E S  ( S A N I T A R Y - L A N D F  I L L  COST ( O P E R A T I N G  ) 
GARBAGE CLEANUP A STAGGERING TASK ( C O L L E C T I O N  

TOLEDO USES ZONE C O L L E C T I O N  ( 
A VOTE FOR GOOD S E R V I C E  ( 

CHICAGO COSTS UP AS MUCH AS 456 PERCENT ( 
E L P H I A  F I R M  GETS D I S P U T E D  R A T E  I N C R E A S E  ( C O L L E C T I O N  
OPAGE AND MECHANIZED C O L L E C T I O N  OF COMBINED REFUSE ( 
Y L A N D F I L L  PUSHED BACK T H E  R I V E R  ( R E C L A M A T I O N ( L A N D 1  
L COMPANY RUNS A L E R T  O P E R A T I O N  ( C O L L E C T I O N  CONTRACT 

S T .  C A T H A R I N E S  SEES S A V I N G S  ( 

0 D I E S E L - D R I V E N  REFUSE TRUCKS ( COLLECTION-EQUIPMENT 
T AT 69 PER TON9 D I S P O S A L  UP T O  $3 ( C O S T ( O P E P A T I N G 1  
I O N  SYSTEMS COMPARING ONE-MAN W I T H  MULTI -MAN CREWS ( 

F I L L S  ( S A N I T A R Y - L A N D F I L L  OPEN DUMP COST(OPERAT1NG) 
I A  STUDY LOOKS I N T O  THE FUTURE ( Q U A N T I T Y  C O L L E C T I O N  
AND SHORTCOMINGS ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 

REFUSE D I S P O S A L  I N  GREATER LONDON ( C O M P O S I T I O N  
MANY B R I T I S H  TOWNS CHARGE FOR B U L K Y  REFUSE ( 

T IME/CREW S I Z E / C O S T S  ( ECONOMICS 
I N S  OR SACKS- ECONOMIC C O N S I D E R A T I O N S  ( S A C K ( P A P E R 1  
N LOS ANGELES CClUNTY TURNS TO P R I V A T E  H A U L I N G  F I R M  ( 
/ C D L L E C T I C N  COSTS PUSH I L L I N O I S  TAX L I M I T  C E I L I N G  ( 
VER EYES R A I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  H A U L  
S T ( L A N D F I L L 1  I /  F I L L  UPKEEP COSTS TOWN $1.57 A TON ( 
I D  WASTE MANAGEMENT AND P L A N N I N G  PROBLEMS ( Q U A N T I T Y  

S AN I T  ARY L A N D F I L L  OPE R AT I CNS ( COMPACT ION-  EQU I P M  ENT 
N A T I O N A L  SURVEY OF REFUSE C O L L E C T I O N  P R A C T I C E S  ( 

L L E C T I C N  P R A C T I C E  ( C O L L E C T I O N ( E Q U 1 P M E N T I  Q U A N T I T I E S  
E T I N G  OF THE I N S T I T U T E  FOR S O L I D  WASTES ( C O L L E C T I O N  
T I F I C I A L  I L L U M I N A T I C N  OF COMMUNAL AREAS ( C O L L E C T I O N  
ANSFER S T A T I O N  BANDLES 30  C I T Y  PACKER TRUCKS D A I L Y  ( 

COUNTY P L A M  D I S P O S A L  NEEDS T O  YEAR 2000 ( 
N T A  BARBARA AWARDS 1 0 - Y E A R  REFUSE S E R V I C E  CONTRACT ( 
F I L L  ( VECTOR PEST P E C L A M A T I O N ( L A N D )  C O S T ( O P E R A T I N G 1  

SANI  TARY L A N D F I L L  ECONCMICS ( I N C I N E R A T I O N  
L I V E S  UP TO COUNTY'S E X P E C T A T I O N S  ( COST(OPERAT1NG) 

F GARBAGE COMPCST AS A F E R T I L I Z E R  ( F E R T I L I Z E R - V A L U E  
TS SUCCESSFUL CCMPOSTING O P E R A T I O N  ( COST(OPERAT1NG) 

I S R A E L  ( C C S T ( C A P 1 T A L )  C O S T ( O P E R A T 1 N G )  COST(SUBS1DY 1 
EPORT ON THE CONSERVATION OF C I T Y  WASTE ( COMPOSTING 
N A MECHANIZED COMPOSTING P L A N T .  ( SALVAGE PATHOGEN 
I M G  O F  PEFUSE M I T H  SEWAGE SLUDGE ( C O S T ( M I L O R G A N 1 T E )  
T I C E S  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  F E E ( C O L L E C T I 0 N I  
L L  TEAMS U S E  SAME CONTPACTOR ( C O L L E C T I O N ( C O N T A 1 N E R )  
L L  LAW I N C I N E R A T I O N  P O L L U T I @ N ( W A T E R )  V E C T O P ( C O N T R 0 L )  
S F I L L  J O I N T L Y  W I T H  M U N I C I P A L I T Y  ( S A N I T A R Y - L A N D F I L L  
OMPOSTING GAME--MOBILE LOSES--HOUSTON TAKES CHANCE ( 

RAM-FED I N C I N E R A T O R  ( COMPOSTING C O S T ( C A P I T A L 1  
I L A N D ( U T I L I Z A T I 0 N )  REVIEW I /  S O L I D  WASTE D I S P O S A L  ( 
AUTOMOBILE D I S P O S A L  A N A T I O N A L  PROBLEM ( BULKY-WASTE 

ENGINEEP D I S C U S S E S  THE C I T Y  TRANSFER S T A T I O N  ( 
F COURSE ANC RECREATION AREA TO R I S E  FROM L A N D F I L L  ( 
T I E S  P L A N  J O I N T  L A N C F I  L L  VENTURE ( PEGIONAL-APPROACH 
I T E S  WORRY MOST C A N A D I A N  HAULERS ( S A N I T A R Y - L A N D F I L L  
) ) /  WHAT P R I C E  I N C I N E R A T I O N  A I R  P O L L U T I O N  CONTROL ( 
M BUCHANAN ( S A N I T A P Y - L A N D F I L L  CCMPACTION(  E Q U I  PMENT) 
ES OVER ( COLLECT I O N  TRANSFER-SY STEM COST(OPERAT1 NG) 
M P R I C E  FOR S I X  YEARS Of S E R V I C E  ( S A N I T A R Y - L A N D F I L L  
L-HAUL REFUSE D I S P O S A L  ( TRANSFER-STATION COMPACTION 
( HEAT-RECOVERY E M I S S I O N  (CONTROL 1 M A T E R I A L S - H A N D L I N G  
TOWN $1.57 A TON ( C O S T ( C O L L E C T I 0 N )  COST(OPERAT1NG) 

REFUSE C O L L E C T I O N  ( BULKY-WASTE SALVAGE 
ASTE C O L L E C T I O h  PROGRAMS CAN USE LABOR E F F I C I E N T L Y  ( 

I N C I N E R A T C R  O P E R A T I N G  PERSONNEL ( 
COST ( C O L L E C T I O N )  COST(CIPERAT1NG) COST(  I N C I N E R A T I O N )  

R E €  C O M P E T I T I O N  I S  THE SYSTEM I N  L I N C O L N ,  NEBRASKA ( 

COMPOSTING METHODS A T  KINGSTON,  J A M A I C A  ( 

C O S T ( C A P 1 T A L  
CD S T  ( CAP I T A L  1 
COST ( CAP I T A L  
C O S T ( C A P 1 T A L )  
COST (CAP I T A L  
COST ( C A P I T A L  1 
C O S T ( C A P 1 T A L )  
COST ( C  AP I T A L  
C O S T ( C A P I T A L 1  
COST(  C A P I T A L  
COST ( CAP I T A L  I 
C O S T ( C A P 1 T A L )  
COST(  C A P I T A L  
COST ( C A P I T A L  1 
C O S T ( C A P I T A L 1  
C O S T ( C A P 1 T A L  1 
COST ( C A P I T A L  1 
COST ( C A P 1  T A L  ) 
COST ( C A P I T A L  1 
C O S T ( C A P 1 T A L  1 
C O S T ( C A P 1 T A L )  
COST ( C A P I T A L  ) 
COST(  C A P I T A L  
C O S T ( C A P I T A L 1  
COST ( C A P I T A L  1 
C O S T ( C A P 1 T A L  I 
COST(CHARGES)  
COST (CLEANUP 
C O S T ( C O L L E C T I 0 N )  ( C O L L E C T I G N  ) /  
C O S T ( C O L L E C T I O N 1  ) /  
C O S T ( C 0 L L E C T  I C N )  ) /  
C O S T ( C O L L E C T I O N 1  / 
COST ( C O L L  ECT I ON 1 / P H I  L A D  
C O S T ( C O L L E C T 1 C N )  ) /  BULK ST 
C O S T ( C O L L E C T I 0 N )  1 / S A N I T A R  
COST ( C O L L E C T I O N )  ) /  S E A T T L E  D I S P O S A  
C O S T ( C O L L E C T I O N 1  I /  WE'RE S W I T C H I N G  T 
COST ( C O L L E C T I O N )  ) /  E S T I M A T E  R E S I D E N T I A L  CCS 
C O S T ( C O L L E C T I 0 N )  I /  A STUDY OF S O L I D  WASTE COLLECT 
C O S T ( C O L L E C T I O N 1  1 / D I S P O S A L  COMMENTS, DUMPS VERSUS 
C O S T ( C O L L E C T I O N 1  I /  AUTOMATED REFUSE H A N D L I N G  - C A L I F  
C O S T ( C O L L E C T I 0 N I  1 / PERFORMANCE B U D G E T I N G  - I T S  VALUE 
C O S T ( C O L L E C T I O N 1  BULKY-WASTE I /  
COST (COLLECT I CN) BULKY -WAST E I /  
COST(  C O L L E C T I O N )  C O L L E C T I O N  1 / 
C O S T ( C O L L E C T I 0 N )  C O L L E C T I O N  I /  B 
C f l S T ( C O L L E C T I 0 N )  C O L L E C T I O N  I /  C I T Y  I 
COST ( C O L L  ECT I O N  C O L L E C T I O N  I N C I  N E R A T I  ON S A N I T  ARY-LAN 
C O S T ( C O L L E C T I O N 1  C O S T ( O P E R A T I N G ) /  DEN 
COST ( COL L E  C T I ON ) C OST(  OPE RA T I  NG) COST ( I NC I NERAT I ON 1 C 
COST ( C O L L E C T  I O N  I COST(  O P E R A T I N G )  S A N I T A R Y - L A N D F I L L  ) /  
COST(  COLLECT I ON) COST ( O P E R A T I N G )  SAN I T  ARY-LANDF I L L  ) /  
C O S T ( C O L L E C T I 0 N )  COST(  O P E R A T I  ON) BULKY-WASTE 1 / RUBBE 
C O S T ( C O L L E C T I 0 N )  FREQUENCY j /  
C O S T ( C O L L E C T 1 C N )  FREQUENCY LAW COLLECT I f l N ( M E T H 0 D S  RE 
C O S T ( C 0 L L  E C T I  ON) HEAT-RECOVERY I N C I N E R A T I O N  1 / PROCEE 
C O S T ( C O L L E C T I O N 1  I N C I N E R A T I O N  P D L L U T I O N ( A I S 1  / TENEM 
COST ( COLLECT I ON 1 QU ANT I T Y  1 / DENVER TR 
C O S T ( C O L L E C T I 0 N )  REGIONAL-APPROACH I /  
COST ( C O L L E C T I O N )  S AN I T  ARY-L A N D F I L L  COLLECT I O N  I / SA 
C O S T ( C O L L E C T I O N 1  S I T E - S E L E C T I C N  / S A N I T A R Y  L A N D  
C O S T ( C O M P A R I S 0 N )  I /  
COST(COMPAR1SCNSI  ) /  S A N I T A R Y  L A N D F I L L  
C O S T ( C O M P 0 S T I  I /  P R A C T I C A L  E V A L U A T I O N  0 

COST(COMP0ST)  COMPOSTION I /  
COST(  COMPOST 1 SALVAGE 1 / ECONOMICS OF COMPOST1 NG M U N I  
COST(COMP0ST)  SLUDGEISEWAGE)  I /  R 
COST(COMPOST1NG ) 1 / THE U T I L I Z A T I O N  0 F . M U N I C I P A L  WAS 

COST (COMPOST 1 ) /  W I L L I A M S O N ,  MICH.  CONDUC 

HEAT-RECOVERY S A L V A G E t M E T A L S )  ) /  C H I C A G  
I N C I N E R A T I O N  ) /  
OPEN-DUMP ) /  COMPOSTING M 
O P E R A T I O N  ) /  S A N I T A R Y  L A N D F I L L S  SERV 
PLANTS(NUMBER1 ) /  ENGINEE 
POWER I /  SAN F R A N C I S C O ' S  
POWER HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L  1 E 
Q U A N T I T Y  ) /  S O L I D  WASTE R E D U C T I O N  U N I T  
REGIONAL ) /  T 
REGIONAL-APPROACH 1 / 
REGIONAL-APPROACH / SUBURBAN CO 
RESEARCH-NEEDS I /  M U N I C I P A L  I N C I N E R A T I O  
R E S I D U E  E M I  S S  I ON( CONTROL CALOR1 F I C - V  AL 
R E S I D U E ( D 1 S P D S A L )  C A L O R I F I C - V A L U E  ) /  
R O T A R Y - K I L N  I /  
SACK ( PAPER)  1 / 
SAFETY-HAZARDS ) /  REPORT ON RECENT RESU 
SALVAGE C O M P O S I T I O N (  COMPOST S U B S I D Y  I /  
S A L V A G E ( M E T A L 1  G R I N D I N G  VOLUME-REDUCTIO 
S I T E - S E L E C T I O N  I /  CHOOS 
S I Z E - R E D U C T I O N  1/ ARE P I P E L I N E S  T H E  ANS 
SLUDGE(SEWAGE1 I /  E X P E R I E N C E  W I T H  CENTR 
STATUS ) /  CONTROLLED COMBUSTION FOR SOL 
SURVEY F E R T I L I Z E R - V A L U E  SALVAGE ) /  COMP 
T R A N S F E R - S T A T I O N  SAN I T A R Y - L A N D F I  L L  RECL 
WATER-WALL E M I S S I O N ( C O N T R 0 L )  1 /  NAVY TO 
LAND-RECOVERY I N C I N E R A T I O N  1 /  OUR LANDF 
I /  

C O S T ( D I S P O S A L 1  
C O S T ( D I S P 0 S A L )  
C O S T ( D 1  SPOSAL)  
COST ( D I S P O S A L  
COST(  D I  SPOSAL)  
C O S T ( D I S P 0 S A L )  
C O S T ( D I S P O S A L 1  
C O S T ( D 1  SPOSAL)  
C O S T ( D I S P O S A L 1  
COST(  D I  SPOSAL)  
C O S T ( D 1  SPOSAL) 
COST ( D I S P O S A L  1 
C O S T ( D 1  SPOSAL)  
C O S T ( E M I S S I O N 1  

I /  D I  SCUSSION OF COMPOST 
I /  OKLAHOMA S T U D I E S  R E F U S E  PRAC 
) /  F I R S T  AND L A S T  PLACE B I G  LEAGUE BA 
BULKY-WASTE ) /  NEW YORK S T A T E  H E A L T H  D 
COLLECT I ON ( C O N T A I N  E RS 1 CO L L ECT I ON ( V E H I  
ECONOMIC S C O S T ( C A P 1  T A L )  C O S T (  O P E R A T I  NG 
E M I S S I O N t C O N T R O L )  I /  
Q U A N T I T Y  RE Q U I  RE ME NTS ( S AN I T  ARY L A N  CF I L  
SALVAGE ( FERROUS) SALVAGE(  NON-FERROUS 
S A N I T A R Y  -LAN OF I L L  / 
S A N I T A R Y - L A N D F I  L L  RECLAMAT I C N (  L A N D )  I /  
S I T E - S E L E C T I O N  I /  SEVEN NEW JERSEY COM 
S I T E - S E L E C T  I ON L AND-REQU I R  EMENT S ) /  VA 
E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P 1 T A L )  COST ( 0  

COST (EQU I PMENT 1 / REPORT FRO 
COST(EQU1PMENT)  / C U L V E R - C I T Y  TAK 
COST(EQU1PMENT)  C O S T ( O P E R A T I 0 N )  1 / A F I R  
COST(FRE1GHT 1 REFUSE C O L L E C T I O N  J /  R A I  
COST(HEAT-RECOVERY)  I /  WHAT GGDD I N C I N E R A T I O N  MEANS - 
C O S T ( I N C I N E P A T I 0 N )  C O S T ( L A N D F 1 L L )  ) /  F I L L  UPKEEP COST 
COST(  LABOR 1 / 
C O S T ( L A B 0 R )  I /  ONLY MODERN W 
C O S T ( L A B 0 R )  LABOR(REQU1REMENTS)  I /  
C O S T ( . L A N D F I L L I  I /  F I L L  UPKEEP COSTS TOWN $1.57 A T O N  

0 8- 0 3-0 1 543 
08- 14-00565 
06-03-00898 
0 7-0 1-0 1496 
06-04-00 27 8 
0 8-03-002 2 1 
0 8-0 3-00906 
08-0 3 -0 10 84 
0 3- 0 3-00 5 7 9 
08-03-00585 
06-03-00576 
08-03-00610 
08-03-00430 
08-0 3-0 1449 
0 8-03-0 13 10 
03-09 -0 00 9 3 
06-0 3-00374 
06-03-00672 
05-02-00907 
0 8- 0 3-007 44 
10-09-01996 
08-03-01279 
0 8- 0 3-000 2 5 
06-03-0 1578 
10-08-00297 
08-0 3-0 10 25 
07-0 1-001 43 
0 3- 0 8-0 10 13 
03-01-00672 
03-01-0 1339 
0 3- 0 8-000 8 5 
03-08-017 13 
0 3-08-00 420 
03-04-01401 
07-10-00606 
03-01-01626 
0 3-0 2-00 160 
07-1 4-0 1742 
03-01-020 20 
Of-0 1-00394 
03-01-021 55 
01-02-0 1464 
01-05-02006 
03-08-0 21 15 
03-08-00966 
03-09-00831 
03-0 1-0 1563 
01-05-01747 
10- 08-007 17 
03-08-01920 
02-03-01499 
03-0 1-0 17 26 
07-02-01450 
03-0 8-021 45 
03-0 1-00066 
01 -12-02088 
03-01-02087 
03-03-00995 
01-0 5-0 1796 
07-01-01453 
07-0 1-0 11 14 
07- 12-0 1333 
07- 0 1-005 44 
06-08-01220 
06-03-0 12 00 
06-03-0 1169 
06-03-00276 
06- 12-0 12 19 
06-03-0 1961 
06-03-00834 
01-0 1-008 48 
03-0 1-0 18 13 
01-04-01781 
07-01-01833 
06-03-00992 
08-03-00148 
01-01-00097 
01-0 7-00742 
03-03-01731 
07-10-0 180 1 
07-0 1-0 1779 
07-03-0 17 84 
08-06-00428 
07-02-01634 
03-01-00703 
07-02-00100 
10-08-001 71 
08- 13-007 14 
03-0 8-019 20 
0 1-0 1- 0 21 30 
03-01-00538 
0 8- 03-00 824 
0 3-0 8-0 19 20 
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M E N T A T I O N  MAINTENANCE - MAJOR PROBLEM ( I N C I N E R A T I O N  C O S T ( M A I N T E N A N C E 1  ) /  
C U S S I O N  OF COMPOSTING OF REFUSE h I T H  SEWAGE SLUDGE ( C O S T ( M I L 0 R G A N I T E )  C O S T ( D I S P O S A L 1  ) /  
T Y  COMPOSTS I T S  REFUSE SUCCESSFULLY ( SLUDGE (SEWAGE)  C O S T ( N E T 1  COMPOSTING 
UROPEAN COMPOST PROCESSES ( COMPCSTING C O S T I C A P I T A L )  C O S T ( O P E R A T I N G ) /  
NSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  H A U L  C O S T ( C O L L E C T I 0 N )  C O S T ( O P E R A T I N G I /  

F I G U R E  I N  APWA R E L E A S E  G I V E S  WRONG I M P R E S S I O N  ( C O S T ( 0 P E R A T I N G I  
H E  PUT PROGRESS ABOVE P O L I T I C S  ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 

WE SAVE 37 PERCENT ON REFUSE C O L L E C T I O N  ( C O S T ( O P E R A T I N G 1  
MOFE S E R V I C E  AT L E S S  COST C O L L E C T I O N  C D S T I O P E R A T I N G )  

CONTRACT METHOD OF REFUSE C O L L E C T I O N  ( FREQUENCY C O S T ( O P E R A T 1  NG) 
COSTS CF GARBAGE C O L L E C T I O N  AND D I S P O S A L  ( C O S T ( O P E R A T I N G 1  

I N  THE BAG FOR K E E P S  ( C O L L E C T I O N  SACKS(PAPER1 COST(OPERAT1NG) 
PAPER BAG C O L L E C T I O N  ON REQUEST ( S A C K ( P A P E R I  COST(OPERAT1NG) 
U S E  OF PAPER GARBAGE CONTAINERS ( S A C K ( P A P E R  I C O S T ( O P E R A T I N G 1  

COOPERATION FOR COMPOST1 NG ( C O S T ( C  A P I T  A L )  COST ( O P E R A T I N G )  
REFUSE COMPOSTING I N  P H O E N I X  ( DANO C O S T ( O P E R A T 1  NG) 

MILWAUKEE CONSIDERS COMPOSTING GARBAGE ( C O S T ( O P E R A T 1 N G I  
GET OUT OF T H E  DUMPS ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  

S A N I T A R Y  L A N D  F I L L  BY CONTRACT ( C O S T ( O P E R A T I N G 1  
J O I N T  CITY-COUNTY S A N I T A R Y  L A N D F I L L  ( C O S T l O P E R A T I N G l  

COUNTY RUNS ECONOMICAL L A N D F I L L S  ( S A N I T A R Y - L A N O F I L L  COST(OPERAT1NG) 
DC YOU R E A L I Z E  ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  

HOW TO E S T I M A T E  HOURLY SANI  TARY-LANDFI  L L  COSTS ( COST ( O P E R A T I N G )  
HEAT FROM REFUSE ( HEAT RECOVERY C O S T ( O P E R A T I N G 1  

A R E S I D E N T I A L  I N C I N E P A T I C \  PROGRAM ( C O S T ( C A P 1 T A L  I COST(OPERAT1NG) 
I S P O S A L  O F  REFUSE B Y  CCMPOSTING ( DANO C O S T ( C A P I T A L 1  COST(OPERAT1NG) 
N G I N E E R  D I S C U S S E S  I h C I N E R A T I O N  COSTS I C O S T ( C A P 1 T A L  COST(OPERAT1NG) 

GARBAGE G R I h D I N G  PAYS I T S  WAY ( C O S T ( O P E R A T I N G 1  
T H E  TEZUKA REFUSE COMPRESSION SYSTEM ( C O S T ( C A P 1 T A L )  COST(OPERAT1 NG) 
FUSE COLLECTION--THE PAPER SACK SYSTEM ( SACK(PAPER COST(OPERAT1NG) 
U R I E D  OUR C O M P L A I N T S  W I T H  REFUSE ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  

I S  V I L L A G E  SWITCHES TO P R I V A T E  CONTRACT ( C O L L E C T I O N  C O S T ( O P E R A T I N G 1  
O L L Y  ' S  REFUSE PROGRAM ( C O L L E C T I O N  S A N I  T A R Y - L A N D F I  L L  C O S T ( O P E R A T I N G 1  
I T A R Y  L A N D F I L L  - HOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  

O F  16,000 SAVES $24 ,00O/YR W I T H  S A N I T A R Y  L A N D F I L L  ( COST(OPERAT1NG) 

AN L A N D F I L L  SERVES 35,000 PEOPLE ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1  NG) 

L A N D F I L L  EXTRA B E N E F I T S  ( R E C L A M A T I O N (  LANO) SALVAGE COST(OPERAT1 N G I  
O P E R A T I O N S  BY LOS ANGELES COUNTY ( S A N I T A R Y - L A N D F  I L L  C O S T ( O P E R A T 1  N G I  
REFUSE C O L L E C T I C N  AND DI SPOSAL SYSTEM ( OPEN-DUMPING 
REFUSE A T  SACRAMENTO, C A L I F O R N I A  ( COMPOST(ANALYS1 SI 

OF S A N I T A R Y  L A N D F I L L  O P E R A T I O N S  ( S A N I T A R Y - L A N D F I L L  
IS NO OBSTACLE TC FILL-AND-COVER ( S A N I T A R Y - L A N D F I L L  
ROACH TO REFUSE D I S P O S A L  ( I N C I N E R A T O R  C O S T ( C A P 1 T A L I  

S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L )  
S I N  HOUSTON ( I h C I N E R A T I O N  COMPOSTING COST(  S U B S I D Y )  
- I N C I N E R A T I O N  ( S A L V A G E  G R I N D I N G  S A N I T A R Y - L A N D F I L L  

Y OF S A N I T A R Y  L A N D F I L L  P R A C T I C E S  ( R E C L A M A T I O N ( L A N D )  
O R D I N G  TO P L A N  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  

B A L I N G  OF S O L I D  WASTES ( TEZUKA-KOSAN C O S T ( C A P 1 T A L )  
ANT TO HANDLE 50C TONS D A I L Y  ( GONDARD C O S T ( C A P I T A L 1  
ES F U L L  STORY OF L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  
Y A E R O B I C  L A N D F I L L  S T A B I L I Z A T I O N  ( S A N I T A R Y - L A N D F I L L  
L AREAS - I N C I N E R A T I O N  OR COMPOSTING ( C O S T ( C A P 1 T A L )  

ATOR G A S E S  ( APARTMENT SCRUBBER(WATER1 C O S T ( C A P I T A L 1  
N E R A T I O N  I N  T H E  L O S  ANGELES AREA ( S A N I T A R Y - L A N D F I L L  
U S I N G  CONTRACT METHOD ( COLLECT I O N  S A N I T A R Y - L A N D F I L L  
0 HUMUS I B A C T E R I A ( C U L T U P E )  COMPOSTING C O S T ( C A P I T A L 1  
NG H A U L  PROBLEM ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION 
TOP ( E M I S S I O N ( C O N T R 0 L I  SLUDGE(SEWAGE)  C O S T ( C A P 1 T A L I  
N I C I P A L  REFUSE ( C O M P O S T ( C O N D I T I 0 N )  F E R T I L I Z E R - V A L U E  

PERCENT FEWER TRUCKS ( COLLECT I O N  S A N I  TARY-LANDF I L L  
N T S  U S I N G  THE R A S P I N G  ( R A S P E L  1 METHOD ( COMPOSTING 
FOR D I S P O S A L  O F  M U N I C I P A L  REFUSE ( E M I S S I O N ( C O N T R 0 L )  
EN-DUMP S A N I T A G Y - L A h D F I L C  I N C I N E R A T  I O N  COST( C A P I T A L  1 
F M U N I C I P A L  E L E C T R I C I T Y  WORKS, M U N I C H  ( I N C I N E R A T I O N  
N A L Y S I S  O F  PAPER BAG CONTAINERS ( S A C K f P A P E R )  VECTOR 
KYARD I N C I N E R A T O P S  WERE BANNED I C O L L E C T I O N ( V E H I C L E 1  
I S T A G E  ROTARY FURNACE ( SLUDGE( SEWAGE) C O S T ( C A P I T A L 1  
A L L 1  STIC-SEPARATOR RASP P R I C E ( C O M P 0 S T  I COST( C A P I T A L  1 

ERATORS ( E M I S S I O N  (CONTROL 1 D E S 1  GN R E S I D U E (  D I  SPOSAL)  
WER MAINTENANCE ( I K C I N E R A T I O N  C C L L E C T I O N -  EQUIPMENT 
N ( S A N I T A P Y - L A N D F I L L  PE S T ( C O N T R 0 L )  VOLUME-REDUCTION 

S AN I T  ARY-LANDF I L L  COMPOST I N G  RA I L - H A U L  I N C  I N ERAT I O N  
WEP ( S A N I T A R Y - L A N D F I  L L  S I  ZE-REDUCTION C O S T ( C A P 1 T A L  
R O C E S S I N G  OF URBAN REFUSE ( COMPOSTING COST( C A P I T A L )  
A R Y - L A N D F I L L  I h C I N E R A T I O N  R E C L A M A T I O N ( L A N D 1  Q U A N T I T Y  
L H E A T ( S P A C E 1  D E S I G N  SALVAGE ECONOMICS C O S T ( C A P I T A L 1  
AKES CHANCE ( C O S T ( D I S P O S A L 1  ECONOMICS C O S T ( C A P I T A L 1  

THE C I T Y  OF BADEN-BAOEN ( COMPOSTING SLUDGE(SEWAGEI  
T ARY-L ANDF I L L  ADVANTAGES( I N C  I NER A T 1  ON) COST( C A P I T  A L 1  
ROL ( C O S T ( E M I S S I O N 1  E M I S S I O N ( C O N T R 0 L I  C O S T ( C A P 1 T A L )  
S A N I T A R Y - L A N D F I L L  S A L V A G E ( C O M P O S I T I O N 1  C O S T I C A P I T A L )  
CONTAINERS ( C O L L E C T I O N (  C O N T A I N E R )  S A N I  TARY- LANDF I LL 
( COMPOSTING MANAGEMENT DATA CONTRACT EQUIPMENT DANO 

REFUSE C O L L E C T I O N  PROBLEMS I N  A RESORT C I T Y  ( 
ODUCE E L E C T R I C I T Y  I N  ROTTERDAM ( HEAT-RECOVERY POWER 
TA T I  C PR EC I P I T  AT@RS ( I N C I NE RAT I ON EM IS S I O N  ( C ONT 4 OL 1 

HAULER ONCE COMPETED W I T H  FREE C I T Y  S E R V I C E  ( 
WHAT HAULERS PAY AT M U N I C I P A L  I N C I N E R A T O R S  ( 

I /  REFUSE D I S P O S A L  A N  A N A L Y S I S  OF A L T E R N A T I V E S  ( 

H, WEST GERMANY ( HEAT-P ECOVERY POWER H E A T I N G (  SPACE 1 

EN DUMPING ENDS, L A N D F I L L  B E G I N S  ( S A N I  T A R Y - L A N D F I L L  

A T I O N  SAVES SANTA MONICA $60 ,000 ( S A N I T A R Y - L A N D F I L L  

COST (OPERAT I NG) 
C O S T ( 0 P E R A T I  NG) 
COST ( O P E R A T I  NG) 
COST ( O P E R A T I N G )  
C O S T ( 0 P E R A T I N G I  
COST (OP E R A T I N G )  
COST (OPER A T 1  NG) 
C O S T ( O P E R A T 1  NG) 
COST ( O P E R A T I N G )  
C O S T ( O P E R A T 1  NG) 
C O S T ( O P E R A T 1  NG) 
COST(OPERAT1NG) 
C O S T ( O P E R A T I N G 1  
COST ( O P E R A T I N G )  
COST (OP ER AT I NG 1 
C O S T ( O P E R A T 1  NG) 
COST (OP ER AT I NG) 
C O S T (  O P E R A T I  N G I  
COST(OPERAT1 N G I  
COST ( O P E R A T I N G  I 
C O S T ( O P E R A T 1  NG) 
COST(OPERAT1NG) 
C O S T ( O P E R A T I N G 1  
COST(  O P E R A T I N G )  
COST ( O P E R A T I N G )  
C O S T ( O P E R A T 1  NG) 
C O S T ( O P E R A T 1  NG) 
COST ( O P E R A T I N G )  
COST(  OPERA T I  NG) 
COST ( O P E R A T I  NG1 
C O S T (  OPE R A T 1  NG) 
C O S T ( 0 P  E R A T I  NG)  
COST ( O P E R A T I N G  I 
C O S T ( O P E R A T I N G 1  
C O S T ( O P E R A T I N G 1  
COST (OP €RAT I N G I  
COST (OP ER A T 1  NGI  
COST (OP ER AT I NG) 
C O S T ( O P E R A T 1  NG) 
C O S T ( O P E R A T 1  NG) 
COST ( OP ER AT I N G 1 
COST ( O P E R A T I  NG) 
COST (OP E R A T I N G )  
COST ( O P E R A T I N G  I 
C O S T ( O P E P A T 1  NG) 
COST ( O P E R A T I N G )  
COST(OPERAT1 NGI 
C O S T ( O P E R A T 1  NG) 
COST ( O P E R A T I N G )  
C O S T ( O P E R A T 1  NGI  
C O S T ( O P E P A T I N G 1  
COST ( O P E R A T I N G )  
C O S T t O P E R A T I  NG) 
C O S T ( 0 P  EP A T I N G I  
CO S T (,OP ER AT I NG 1 

I N S T R U  
D I S  

) /  M I C H I G A N  C I  
LESSER-KNOWN E 

DENVER EYES R A I L  TRA 

A I R  P O L L U T I O N  ASPECTS O F  T E P E E  BUR 
CONNECTICUT HAS GROWING D I S P O S A L  W 
COST PROBLEMS I N  COMBUSTION OF REF 
F L Y  AND ECCNOMIC E V A L U A T I O N  CF URB 
G I G A N T I C  TASK BEGAN FOR LOS-ANGELE 
I N C I N E R A T I O N  O F  SEWAGE SLUDGE I N  M 
M U N I C I P A L  COMPOSTING I N  U N I T E D  K I N  
NEW L E A S E  ON L I F E  FOR MOSES L A K E  A 
OBSERVATIONS ABOUT M U N I C I P A L  I N C I N  
PLANNED REFUSE V E H I C L E  REPLACEMENT 
P U L V E R I Z A T I O N  CONTINUES TO SPREAD 
REFUSE D I S P O S A L  - SURVEY AND PROPH 
REFUSE P U L V E R I Z A T I O N  - A THEORETIC 
S P E C I A L  T E C H N I C A L  PROBLEMS I N  T H E  
STUDY ADVOCATES ST. L O U I S  USE NEAR 
STUTTGART REFUSE I N C I N E R A T I O N  P L A N  
THE COMPOSTING GAME--MOBILE LOSES- 
THE SEWAGE TREATMENT AND COMPOST P 
THREE I N C I N E R A T O R S  S O L V E  REFUSE PR 
WHAT P R I C E  I N C I N E R A T I O N  A I R  POLLUT 
WHY SCUNTHORPE CHOSE P U L V E R I Z A T I O N  
400 YEAR OLD F L O R I D A  C I T Y  MODERNIZ 

D 
E 

RE 
WE 8 

ON E-M 
I L L I  NO 

MOUNT H 
T H E  SAN 
V I L L A G E  

S A N I T A R Y  
L A  NDF I L L 

A STUDY OF 
COMPOSTING 

FUNDAMENTALS 
COLD WEATHER 

A R E G I O N A L  APP 
HOW TO START A 

COMPDSTING WORK 
ONLY ONE ANSWER 

A N A T I O N A L  SURVE 
BURY GARBAGE ACC 
H I G H  COMPRESSICN 
P U L V E R I Z A T I O N  P L  

C I T Y  E N G I N E E R  G I V  
LAND C O N S E R V A T I O N  B 

W H I C H  METHOD FOR RURA 
NEW I N C I N E R A T O R  AT MUNIC 
NEW WAY TO SCRUB I N C I N E R  

H I S T O R Y  O F  EFFORTS AT I N C I  
COMMUNITY SHOWS S A V I N G S  BY 

D I G E S T E R  CONVERTS SAWDUST I N T  
LOS ANGELES' ANSWER T O  T H E  LO 

NEW TYPE OF M U N I C I  P A L  I N C I N E R A  
P O S S I B I L I T I E S  OF COMPOSTING MU 
31 PERCENT MORE REFUSE W I T k  40 

E X P E R I E N C E S  W I T H  COMPOSTING PLA 

APP L I C  A T 1  ON (CCMPO S T I  
BULKY-WASTE I N C I N E R A T O R  1 / 
CAN(SALVAGE-VALUE)  C O S T ( C A P I T A L 1  COMP 
C A P A C I T Y  ) /  E LECTROS 
COLLECT I O N  ) /  
C O L L E C T I O N  ) /  
C O L L E C T I O N  I /  TRANSFER ST 
C O L L E C T I O N  T I P P I N G  S A L V A G E  ECONOMICS 

S A L E S  ( COMPGST I 1 

08-13-01939 
06- 03-00 834 
06-03-01607 
06-04-002 19 
10-08-00717 
01-02-00665 
01-05-00207 
03 -0 1-00 3 6 1 
0 3-0 1-00 531 
03-01-00702 
03 -08 -0 100 5 
03-09-00122 
03-09-00158 
03 -09-0 1039 
06- 02-0 1423 
06-03-00631 
06-12-00736 
0 7- 0 1- 00 1 6  5 
07-0 1-00 5 28 
07-01-01004 
07-0 1-0 10 37 
07-01 -01080 
07-12-01720 
08-03-000 17 
38-05-005 20 
06- 03-0 12 27 
0 8-1 4-0 15 87 
09-0 1-00 5 39 
10- 1 1-0 21  2 1 
03-09-01127 
07-0 1-0 141  6 
07-01-01001 
03 -1 3-0 16 67 
0 3- 0 1- 0 0 5 1 9 
07-0 1-0 13 60 
07-01-00574 
0 7-0 1-0 146 1 
07-0 1-007 38 
03-0 1- 010 00 
06-03-00 2 5 1  
07-01-00545 
07- 0 1- 0 10 77 
01-05-00147 
07-01-00227 
06-03-CO 162 
07-01-02097 0 8-03-007 97 

07-01-01199 
10 - 1 1 -0 20 78 
05-02-00660 
07-0 1-021 57 
10-10-00966 
01-02-01089 
08-03-00622 
08-06-000 13 
0 8- 0 3-0 13 41 
0 3-0 8 -00 39 7 
06-04-00615 
03-03-012 10 
0 6-03 -007 09 
06- 0 2-006 74 
C 3-0 1-0 1458 
06-04-019 80 
08-06-01322 
0 1-0 1-00 4 19 
08-14-00772 
03-00-0 1495 
0 3-0 2-01 5 50 
08-03-007 88 
06-03-009 13 
07-01-01548 
0 8-03 -0 1447 
03 -0 1-005 43 
05- C9-006 92 
0 1-0 1-0 13 1 7  
05-05-01370 
06- 0 3- 00 3 5 2 
07-14-01739 
08-03-01534 
06-03-00992 
06-03-01982 
0 8- 03-0 0 61  9 
0 8-06-OG 428 
05-09-01273 
03- 0 1-0 18 14  
06-0 3-0 1509 
0 3- 0 1-0 0 6 82 
08-03-00019 
08-06-001 51 
03- 13-01 810 
08- 14-0 1678 
03-03-00502 
01-0 2-006 55 

r- 
i 
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I S I Z E - R E C U C T I O N  BULKY-WASTE COST(CAP I T A L )  ECONOMICS COST(OPERAT1 NG) COMPACTION HEAT-RECOVERY SALVAGE(  FERR 
R Y  L A N D F I L L S  ( RESEARCH C O M P O S I T I O N  SUPVEY OPEN-DUMP COST(OPERAT1NG) COMPACTION MOISTURE-CONTENT 1 / S C I E N T  
/ M I L W A U K E E  P I C K S  R A I L H A U L  I N S T E A D  O F  I N C I N E R A T I O N  ( COST(OPERAT1 NG) C O M P A C T I O N ( S T A T I 0 N A R Y )  S A N I T A R Y - L A N D F  
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O M P O S I T I O N  Q U A N T I T Y  D E S I G N  H I S T O R Y  E M I S S I O N ( C O N T R 0 L )  COST(OPERAT1NG) C O S T ( C A P I T A L 1  STATUS ) / CONTROLLED CO 
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R E E T  C L E A N I N G  - O P E R A T I N G  TECHNIQUES AND EQUIPMENT ( 
AVES L A N D F I L L  SPACE ( G R I N D I N G  SALVAGE C O S T ( C A P 1 T A L )  
OW I T  OPERATES PART I 1  ( S A N I T A R Y - L A N D F I L L  ECONOMICS 
HOW I T  OPEPATES P A R T  I11 ( C O S T ( C P E R A T I N G 1  ECONOMICS 
/ THE S A N I T A R Y  F I L L  ( 
P E P 4 T I  ON OF B I G  I N C I N E R A T O R  FURNACES ( COST( C A P I T A L  1 

BETTER REFUSE C O L L E C T I O N  FOR LESS MONEY ( 
F I L L  - HOW I T  OPERATES - PART I ( S A N I T A R Y - L A N D F I L L  

YEARS OF S E R V I C E  ( S A N I T A R Y - L A N D F I L L  COST(EQU1PMENT)  
ENCY I N F L U E N C E S  REFUSE COSTS ( E Q U I P M E N T ( C O L L E C T I 0 N )  
L OPERATIONS ( COMPACT ION-EQUIPMENT COST(  C O L L E C T I O N  
AN E X A M I N A T I O N  OF SEWAGE S O L I D S  I N C I N E R A T I O N  COSTS ( 
N N I N G  A SUCCESSFUL L E A F  REMOVAL PROGRAM I C O L L E C T I O N  

HARTFORD AN EXAMPLE CF COOPERATION ( 
OMPOSTING GETS A TRYOUT ( COMPOSTING COST(OPERAT1 NG) 

THE USE O F  REFUSE COMPOST I N  V I N I C U L T U R E  ( 
HAPPENS ( VECTOR PEST C O L L E C T I O N  B E N E F I T ( C O L L E C T 1  ON) 

REFUSE S E R V I C E  CHARGES ( 
E L M I P A  TO T R Y  COMPOSTING ( C O S T ( C A P 1 T A L )  

O E N I X  W I L L  COMPOST A L L  M U N I C I P A L  REFUSE ( COMPOSTING 
A C I T Y  COMPOST P L A h T  - FOUR V I E W S  ( C O S T ( O P E R 4 T I N G )  

I 3 N  TO GROWING URBAN PROBLEM ( CCMPOSTING S E P A R A T I O N  
CODOROUS ' P U B L I C  N U I S A N C E '  ( COMPOST1 NG I N C I N E R A T I O N  
I N  EUROPE AND I S F A E L  ( C D S T ( C A P 1 T A L  1 COST(OPERAT1NGI  
OMPOSTING WORKS I N  hOUSTON I I N C I N E R A T I O N  COMPOSTING 

ECONOMICS OF COMPOSTING M U N I C I P A L  REFUSE ( 
OMICS CF CCMPOSTING M U N I C I P A L  REFUSE ( C O S T ( C A P 1 T A L )  

HOUSTON FORCES COMPCST P L A N T  SHUTDOWN I COMPOSTING 
ANSWERS ON COMPOSTIhG ( COMPOSTING COMPOST(QUANTITY1 
T I N G  - SOME ECONOMIC C O N S I D E R A T I C N  ( C O S T ( O P E R A T I N G 1  
I N G  M U N I C I P A L  REFUSE ( P U L V E R I Z A T I O N  COST(OPERAT1NG) 
PFAN COMPOSTING ( DANO COST ( O P E R A T I N G )  C O S T ( C A P 1 T A L  
YSTEM ( P R O J E C T I O N  S A N I  T A R Y - L A N D F I  L L  C O S T ( O P E R A T 1  NG) 

BU L K  Y-W A STE VOL UME- R E DUCT I ON 
D I C E N S I O N S  OF T H E  S O L I D  WASTE PROBLEM ( 

A GOOD I N C I N E R A T O R  S I T E  ( 
CAN E N G I N E E R I N G  COPE W I T H  T H E  D E B R I S  O F  AFFLUENCE ( 

DS R E Q U I R E D  TO BE K E P T  B Y  A C L E A N S I N G  DEPARTMENT FOR 
R E O R G A N I Z A T I O N  CUTS REFUSE C O L L E C T I O N  

LARGE C O N T A I N E R  C O L L  ECT I O N  
I N C I N E R A T O R  VACUUM CLEANER C U T S  LABOR 

Y AND C H A S S I S  C C M E I N A T I O N  MAY HAVE D R A S T I C  EFFECT ON 
MODERN E Q U I P M E N T  P L U S  NEW P L A N  LOWER 

APGE) ) /  C@MPACTING REFUSE I N  BARGES SAVES 
E N G I N E E R  DISCUSSES I N C I N E R A T I O N  

I N C I N E R A T I N G  P L A N T  
HOW T O  E S T I M A T E  HOURLY S A N I T A R Y - L A N D F I L L  

A Q T H  I /  AN E X A M I N A T I O N  OF SEWAGE S O L I D S  I N C I N E R A T I O N  
U S E  OF COMPUTERS FOR REFUSE DISPO'SAL METHODS AND 

HOW C O L L E C T I O N  E F F I C I E N C Y  I N F L U E N C E S  P E F U S E  
VENT I /  WE CUT 3C PERCENT FROM OUR REFUSE C O L L E C T I O N  

A B I L E N E  CUTS C O L L E C T I O N  
OF S O L I D  WASTE D I S P O S A L  PROBLEMS ( SYSTEMS-ANALYS I S  

Y - L A N D F I L L  ) /  PLANNED L A N D F I L L S  CUT 
INCOME DEFRAYS 

I N C I  N E P A T I  CN 
E X A M I N I N G  
S P I R A L  I N G  

T I N G )  I /  
CCNTRACTOR CUTS C I T Y  C O L L E C T I O N  

L E C T I O N  I N C I  NE R A T I  ON S A N I  TARY-LANDF I L L  ) / COLLECT I O N  
N G )  COST( I N C I N E R A T I O N )  C O S T ( L A N D F 1 L L )  I / F I L L  UPKEEP 

CHICAGO 
S A N I  TARY L A N D F I L L  

NOVEL PROCESS 
G A L V A N I Z E D  WARE 

S I S  SLUDGE(SEWAGE1 SALVAGE PATHOGEN ) / SOUTH A F R I C A N  
S'JCCESSFUL M E E T I N G  OF C A L I F O R N I A  

ABANDONED V F H I C L E S  - T H E  GREATER LONDON 

C L I P P E R S  
O P E R A T I O N  OF S A N I T A R Y  L A N D F I L L S  BY 

PRODUCTION AND U T I L I Z A T I O N  OF COMPOST I N  S U B T R O P I C A L  
E GLASGOW REPORT - T H E  B I G G E S T  C L E A N S I N G  U N I T  I N  T H E  

COMPOSTING O P E R A T I O N S  I N  LOS ANGELES 
COMBINED P I C K U P  DEBATED I N  LOS ANGELES 

L A N D F I L L  OPERATIONS BY LOS ANGELES 
AN URBAN 

ORANGE 

N 3,900 DOLLARS PER TON ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  

I NC I N E R AT I O N  RP I L- h AUL 

P U B L I C  CLEANSING 

- L A N D F I L L  ) /  

A N I T A R Y - L A N D F I L L  P U L V E R I Z A T I O N  SALVAGE I /  
Y - L A N D F I L L  PECLPMATION(  L A N D  I I / 
L A N D F I L L  ) /  C H I L T O N  

C O S T ( O P E R A T 1  NG) 
C O S T I O P E R A T I N G )  
C O S T ( O P E R A T 1  NG) 
C O S T ( O P E R A T 1  NG) 
COST ( O P E R A T I N G )  
COST(OPERAT1 NGI 
COST ( OP ER A T 1  NG) 
COST ( O P E R A T I N G )  
C O S T ( O P E R A T 1  NG) 
COST(OPERAT1NGJ 
C O S T ( D P E R A T I N G 1  
C O S T ( O P E R A T 1  NG) 
COST (OP ER A T  I NG 
C O S T  (OPE R A T I  NG) 
COST(  O P E R A T I N G )  
COST ( O P E R A T I O N )  
C O S T ( O P E R A T 1  ON) 
COST (OP ERA T I  ON 1 
C O S T ( O P E R A T I 0 N )  
C O S T ( O P E R A T 1  ON) 
COST ( O P E R A T I O N  1 
C O S T ( O P E R A T 1  ON) 
C O S T ( O P E R A T 1  ON) 

S A N I T A R Y - L A N D F I L L  ) /  FREE C O M P E T I T I O N  
S A N I T A R Y - L A N D F I L L  J / SAN-FRANCISCO BA 
S A N I T A R Y - L A N D F I L L  ) /  SOME THOUGHTS ON 
S A N I  T A R Y - L A N D F I  L L  COMPOST I NG I NC I NERA 
SAN I T A R Y - L A N D F I L L  P U L V E R I Z A T I O N  SALVA 
SLUDGE(SEWAGE1 I /  
TEPEE ) /  AUTO BODY 
TRANSFER-STATION Q U A N T I T Y ( W A S T E )  ) /  $ 
VECTOR PEST I /  T H E  S A N I T A R Y  L A N C F I L L  
V E H I C L E S  ) /  REFUSE C O L L E C T I O N  AND D I S  
VOLUME-REDUCTION I /  REFUSE R E D U C T I O N  
VOLUME-REDUCTION 1 / T H E  S A N I T A R Y  F I L L  
VOLUME-REDUCTION I /  THE S A N I T A R Y  F I L L  
VOLUME-REDU CT I O N  Q U A N T I T Y  ECONOM I C s  
WATER WALL HEAT-RECOVERY I / D E S I G N  AN 
1 /  

S AN I T  A RY ) /  
) /  A F I R M  P R I C E  FOR S I X  
I /  HOW C O L L E C T I O N  E F F I C I  
BULKY-WASTE I /  R U B B E R - T I R E D  TRACTOR S 
C O S T ( C A P 1  T A L )  C O M P O S I T I O N  M U L T I P L E - H E  
EQUIPMENT ( C O L L E C T I O N )  ) /  P L A  
Q U A N T I T Y  1 / L E S S  T h A  

C O S T ( O P E R A T I 0 N A L )  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  ) /  
COST(  PRODUCT 1 1 / C 
C O S T ( P P 0 D U C T )  A P P L I C A T I O N ( C O M P 0 S T )  l /  
C O S T ( R E F U S E )  I /  I F  REFUSE S E R V I C E S  STOP WHAT 
C O S T ( R E F U S E - S E R V I C E  1 ) /  
C O S T ( S U B S 1 D Y )  ) /  
COST(SUBS1DY I /  P H  
COST(  S U B S I D Y )  I / F I N A N C I N G  
COST(SUBS1DY I /  REFUSE RECLAMATION-SOLUT 
C O S T ( S U B S 1 D Y )  I /  ST. PETERSBURG SHUTS DOWN 'MODEL'  CO 
C O S T ( S U B S I D Y 1  COST(COMPOST1 SALVAGE 1 / ECONOMICS OF C 
COST (SUBS I DY COST ( O P E R A T I N G )  J /  C 
C O S T (  S U B S I  DY COST(  O P E R A T I N G )  C O S T ( C A P I T A L 1  ) /  
C O S T ( S U 8 S I D Y  I C O S T ( O P E R A T 1 N G I  I N C I N E R A T I O N  ) /  ECON 
COST(SUBS1DY I N C I N E R A T I O N  ) /  
COST(  S U B S I D Y )  MARKETING ) /  Q U E S T I O N S  AND 
COST(SUBS1DY M A R K E T I N G  C O M P O S T I N G ( F A 1 L U R E S )  ) / MUNIC 
COST(  S U B S I D Y )  SALVAGE ) /  THE ECONOMICS O F  COMPOST 
COST(  S U B S I  DY SALVAGE SURVEY / A LOOK AT EURO 
C O S T ( T R A N S F E R 1  TRANSFER-STATION COMPOSTING I N C I N E R A T I  
COST(  U N I T )  COMPACTI  ON S A N I T A R Y - L A N D F I L L  S H R E D D I N G  ) /  
C O S T ( U N 1 T I  VECTOR ) /  
C O S T ( U S E R )  D E S I G N  ) /  
C O S T - B E N E F I  T SY STEMS-ANALYSI  S OPEN-DUMP S ANITARY-LAND 
C O S T I N G /  
C O S T I N G  AND S T A T I S T I C A L  PURPOSES/ T H E  NATURE O F  RECOR 
COSTS/  
COSTS/ 
COSTS/  
COSTS ( C O L L E C T I O N ( V E H 1 C L E )  ) /  WRCNG BCD 
COSTS ( COLL ECT ION-EQU I P M E N T  1 / 
COSTS ( COMPACTI  ON S A N I T A R Y - L A N D F I  L L  TRANSPORT AT I O N  ( 6  
COSTS I C O S T ( C A P 1 T A L I  C O S T ( O P E R A T I N G 1  I /  
COSTS ( C O S T ( C A P I T A L 1  I N C I N E R A T I O N  ) /  
C O S T S  ( COST(OPERAT1NG) ) /  
COSTS ( C O S T ( O P E R A T I 0 N )  C O S T ( C A P I T A L 1  C O M P O S I T I O N  MUL 
COSTS ( ECONOMICS ) /  
COSTS ( E Q U I P M E N T ( C 0 L L E C T I O N )  C O S T ( O P E R A T I 0 N )  I /  
COSTS ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  R O U T I N G  ECONOMI 
COSTS ( TRANSFER-STATION ) / 
COSTS ) /  SYSTEMS A N A L Y S I S  
COSTS AND C O P P L A I N T S  ( I N C I N E R A T O R  COMPOSTING S A N I T A R  
COSTS AT I' S A N I T A T I O N  FARM I(/ 

COSTS I N  S O L I D  WASTE D I S P O S A L  ( C O L L E C T I O N  ) /  
COSTS MARK WASTE I N D U S T R Y  OVER THREE DECADES/  
COSTS OF GARBAGE C O L L E C T I O N  AND D I S P O S A L  ( C O S T t O P E R A  
COSTS ONE-THIRD ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  
COSTS P U S H  I L L I N O I S  TAX L I M I T  C E I L I N G  ( C O S T ( C 0 L L E C T I  

COSTS UP AS MUCH A S  456 PEPCENT ( C O S T ( C O L L E C T 1 O N )  ) /  
COSTS 68 CENTS PER TON FOR D I S P O S A L /  
COULD A I D  I N  WASTE D I S P O S A L  ( SALVAGE J /  
C O U N C I L  BOOSTS R I G H T  C O N T A I N E R S /  
C O U N C I L  FOR S C I E N T I F I C  AND I N D U S T R I A L  RESEARCH ( COMP 
C O U N C I L  H E L D  ( A S S O C I A T I O N  I /  
COUNCIL SCHEME ( BULKY-WASTE ) /  
C O U N C I L  TO PRESENT MODEL L A N D F I L L  CONTRACT ( S A N I T A R Y  
COUNTER CLEO D E B R I S /  
COUNT1 ES/ 
C O U N T R I E S /  
COUNTRY/ T H  
COUNTY/ 
COUNTY ( C D L L E C T I O N  SALVAGE ) /  
COUNTY ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  1 / 
COUNTY ADOPTS A MASTER P L A N  ( S A N I T A R Y - L A N D F I L L  J /  
COUNTY ADOPTS MASTER P L A N  O F  REFUSE D I S P O S P L /  
COUNTY B A T T L E S  FOR L A N D F I L L  S I T E S  ( COST(OPERAT1NGJ S 
COUNTY I N  OREGON OPENS L A N D F I L L  T O  C I T I Z E N S  ( S A N I T A R  

COSTS AT L O U I S V I L L E ,  KENTUCKY ( S A L V A G E t M E T A L S )  I /  

COSTS TOWN $1.57 A TON ( C O S T ( C O L L E C T I O N 1  COST(0PERAT 

03-01-01726 
02-03-01499 
0 8-0 3- 0 1874 
01-01-00070 
07-01-0181 8 
0 6-0 3-0 13 23 
08-07-01704 
10- 08-0 18 16 
07-0 1-0 1474 
03-01-005 57 
05- 0 1-000 9 5 
0 7-0 1-006 32 
07-0 1-00 633 
0 7- 0 1-00 6 26 
0 8-0 3-0 00 44 
03-01-00555 
07-0 1-0 1358 
07-02-00 100 
0 3- 0 1-0 10 32 
07-02-01450 
08-03-00864 
0 3- 13-0 10 34 
0 8 -0 3 -000 9 4 
0 6-0  3-0 1 5 6 9 
06-02-00062 
06-06 -003 37 
03- 13-01795 
01 -0 2 ~ 0  1327 
06-03-00090 
06- 03-00 546 
06 -0 5 -00 6 9 2 
06-03-002 71 
0 6-03-00 169 
06 -03 -002 76 
06-03-001 62 
06-05-00402 
06 -0 5 -OD2 18 
06-03-002 79 
06-03-00 20 1 
06-05 -00 309 
0 6- 0 5-00 57 2 
06 -0 3 -00 7 3 5 
0 1-05-01 830 
0 1-0 1-00979 
01 -0 1-0 11 16 
08-03-00704 
0 1 -C 1-006 90 
01-02-02012 
01-12-01997 
01-04-00542 
03-0 1-0 12 12 
08-03-0 1411 
0 3 -0 2-0 1 8 0 5 
03-01-01 551 
09-06-01670 
08 -1 4-0 1 5 67 
0 8- 1 4- 00 5 6 5 
07-12-01720 
08-03-00864 
0 1-0 2-0 1395 
03-01-0 1032 
03-07-01436 
03-1 3-0 13 50 
0 1-0 2-002 22 
07-0 1-001 53 
0 7-0 1 -00 604 
06-14-00602 
01-02-00196 
01-02-00223 
03-08-01005 
03-0 1-0 1794 
0 1-0 5-0 1747 
03-08-01920 
0 3 - 0 6  -0 17 13 
0 7- 1 2-0 0 6 49 
10- 13-0 21 66 
03 -04-0 1 6 0 6 
06-01-0 1841 
01-12-0 1754 
01-07-020 13 
0 7- 11- 009 9 1 
07-0 05-0 1-00648 1-00 117 

06-06-003 6 2 
01 -0 1-0 19 2 5 
06-02-02147 
03-01-0 17 15 
07-01-00738 
07-0 1-00795 
0 1-05-0 19 58 
07-01-01818 
07-0 1-0 i s  2 5 

COUNT,Y L A N D F I L L  PROJECT - C L E A N  AND GREEN ( S A N I T A R Y -  01-05-02148 
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U 1 S A N I T A R Y - L A N D F I L L  / 
N E R A T I O N  COMPOSTING I /  D I S P O S A L  PROBLEMS I N  THE 

I /  ANOTHER 
C T I O N )  REGIONAL-APPROACH I /  
A N I T A R Y - L A N D F I L L  I /  

ANSFER-STATION COMPOSTING I N C I N E R A T I O N  1 / THE ORANGE 
COST ( O P E R A T I N G )  I /  
R T  UPON THE C O L L E C T I G N  AND D I S P O S A L  OF REFUSE I N  T H E  
N )  C O L L E C T I O N  ) /  C I T Y  I N  L O S  ANGELES 

SE I N  THE COUNTY S A N I T A T I O N  D I S T R I C T S  OF LOS-ANGELES 
E X P E R I M E N T A L  U N I T  PROMISES WELL I N  DADE 

T I N G )  E M I S S I O N ( C O N T P O L 1  ) /  49 M U N I C I P A L I T I E S  J O I N  I N  
ONS)  ) /  S A N I T A R Y  L A N D F I L L  L I V E S  UP TO 

E X P E R I E N C E  I N  CONDUCTING I N C I N E R A T O R  TECHNOLOGY 
FROM GAQBAGE T O  GOLF 

I S P O S A L )  S A V I T A R Y - L A N D F I L L  R E C L A M A T I O N (  LAND)  / GOLF 
F I L L E D  I N  L A N D  I S  R U L E C  A DEDUCTION BY T A X  

L I /  
AL E N G I N E E R I N G  W I T H  REFERENCE TO WORK C A R R I E D  OUT I N  
A I P  ( I N C I N E R A T C R  1/ UNDER 

USE OF I N C I N E R A T O R  ASH AS 
N (VOLUME 1 S AN I T  ARY-L AN DF I L L  1 / NO 
NOGASTER M E I G E N  ( VECTOR(CCNTROL1 I /  EFFECT O F  EARTH 
T A R Y - L A N D F I L L  I N S E C T ( C 0 N T R D L )  1 / E F F E C T  O F  EARTH 

EFFECT O F  EARTH 
DUCT I O N  AND OTHER PHENOMENA I DECOMPOSI TION-PRODUCTS 
1 SLUDGE(SEWAGE1 ) /  

STUDY P E S I D U E  CF VPLUE AS L A N D F I L L  
S A N I T A R Y  E N G I N E E R ' S  SPEECH 

T H E  I N C I N E R A T O R  
S P E C I A L  FACTORS I N V O L V E D  I N  S P E C I F Y I N G  I N C I N E R A T O R  

T I  ON-EQUI PMENT 1 / 
REFUSE D I S P O S A L  ON 

@ S A L  I N  194 WESTERN C I T I E S  ( FREQUENCY GRINDER(HOME1 
DEVELOPMENT OF 

LARGER CORTAINERS ALLOW MORE STOPS W I T H  SMALLER 
C O L L E C T I O N  SYSTEMS COMPARING ONE-MAN W I T H  M U L T I - M A N  

T H E  I M M I N E N T  S O L I D  WASTE 
THE H I S T @ R I C A L  RCOTS OF OUR ECOLOGIC 

POWER I /  SAN F R A N C I S C O ' S  S O L I D  WASTES 
I N C I N E R A T O R  D E S I G N  

S P A C K A G I N G ( T R E N D S 1  I /  CCMMERCIAL I N C I N E R A T O R  D E S I G N  
THE P 9 0 B L E M S  OF A P P L Y I N G  I N C I N E R A T O R  

HOW FOCD WASTE D I S P O S E R S  AFFECT P L A N T  D E S I G N  
HY G I  EN I C  

L O F I F  I C - V A L U E  HEAT-RECOV ERY E M I S S I O N  F U E L (  A U X I  L I A R Y  
@ S T I N G  B A C T E R I A ( C U L T U P E )  ) /  A 
N PND F I E L D  T E S T I N G  OF COMPOST ( METHODS(COMPOST1NG) 
N AND F I E L D  T E S T I N G  OF COMPOST ( METHODS(COMPOST1NG) 
L A N D )  ) /  MORE 
EGRATOR PROLONGS L I F E  OF S A N I T A R Y  L A N D F I L L  ( G R I N D E R  

W I S C O N S  I N  
I /  PORT A BL E 

TWO EUROPEAN C I T I E S  USE 
PROBLEMS O F  REFUSE 

WASTE VOLUME REDUCED B Y  P U L V E R I Z A T I O N ,  
ND O P E R A T I O N  O F  MS COMBUSTION CONE PLANT W I T H  REFUSE 
N ( C O N T R 0 L )  / 0 . 7 2  
USE, IMPORTANCE GF T A K I h G  R E P R E S E N T A T I V E  SAMPLE OF 3 

70,00@ F L I E S  PER 
( CALOR1 F I C -  VA LUE C OMPOSI T I  ON SLUDGE (SEW AGE) S ALV AGE 
VES A F F E C T  WINDROW CCMPOSTING OF REFUSE AND SLUDGE ( 
OST( O P E R A T I N G )  

THE PROBLEMS OF I N J U R I E S  AND 
BULKY-WASTE I /  NEW YORK S T A T E  H E A L T H  DEPARTMENT P U T S  

S A N I T A R Y - L A N D F I L L  CDCR C O L L E C T I O N  QUANTITY ) /  ODORS 
I N C I N E R A T O R  PROGRESS B E H I N D  THE I R O N  

REFUSE IMFROVEMENT G A I N S  
S I N G L E  HAULER PLEASES BATTLE-CREEK 

WASTE C O L L E C T I O N  COST 
I TAR Y- L A N D F I  L L  1 / PLANNED L A N D F I L L S  

STUDY F I N D S  PAPER SACKS 
ANDF I L L  R O U T I N G  ECONOMICS COLLECTION-EQUIPMENT I /  WE 
L U T I O N ( A I 4 )  E M I S S I O N ( C O N T R 0 L )  / I NC I NE R 4 T  OR 
T A I N E R )  1/  CON T4AC TOR 

A B I L E N E  
I N C I N E R A T O R  VACUUM CLEANER 

R E O R G A N I Z A T I O N  
I O N  ) /  TWO-HAY R A D I O  
( TRANSFER-STAT I O N  I /  M ANUF AC TUR E R 

NEW METHOD FOR D I S P O S A L  O F  T O X I C  
I /  SLUDGE I N C I N E R A T O R  F L Y  ASH CONTROLLED BY 

E X P E P I M E h T A L  STYC-IES OF jN_CINERATION_ IN-A 

COST (EQU I PMENT I /  

COUNTY L A N D F I L L  R E C L A I M S  MARSHLANDS ( R E C L A M A T I O N (  L A N  
COUNTY OF S T E P L I N G  ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I  
COUNTY OPERATES A S A N I T A R Y  L A N D F I L L  ( RODENT(CCNTRCL1 
COUNTY PLANS D I S P O S A L  NEEDS TO YEAR 2000 ( C O S T ( C 0 L L E  
COUNTY PREPARES A MASTER P L A N  FOR REFUSE D I S P O S A L  ( S 
COUNTY PROBLEMS/ 
COUNTY REFUSE D I S P O S A L  SYSTEM ( P R O J E C T I O N  S A N I T A R Y - L  
COUNTY RUNS ECONOMICAL L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  

COUNTY TURNS TO P R I V A T E  H A U L I N G  F I R M  ( C O S T ( C O L L E C T I 0  
COUNTY USES DYNAMITE ON DEAD OCEAN MAMMALS/ 

COUNTY S A N I T A T I O N  D I S T R I C T S  OF LOS-ANGELES COUNTY, CA 

COUNTY, C A L I F O R N I A  ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP QUAN 
COUNTY, F L O R I D A  ( C O L L E C T I O N  I /  
COUNTY-WIDE I N C I N E R A T I O N  P L A N  ( C O S T ( C A P I T A L 1  C O S T ( 0 P  
COUNTY' S EXPECT AT I O N S  ( COST ( O P E R A T I N G  1 COST (COMPARIS 
COUR SE / 
COURSE ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  I / 
COURSE AND R E C R E A T I O N  AREA T O  R I S E  FROM L A N D F I L L  ( CO 
COURT ( LAW TAX R E C L A M A T I O N ( L A N D )  I /  
COURT HOLDS C I T Y  L I A B L E  FOR DAMAGE ( S A N I T A R Y - L A N D F I L  
COVENTRY ( C O L L E C T I O N  S I M U L A T I O N  1 /  O P E R A T I O N A L  RESEA 
COVER AGENT - T H E  CASE OF THE SEALED FLAME AND C L E A N  
COVER FOR L A N D F I L L S  ( R E S I D U E  S A N I T A R Y - L A N D F I L L  I / 
COVER M A T E R I A L  NEEDED FOR CCNVERTED REFUSE ( R E D U C T I O  
COVER ON EMERGENCE O F  THE VINEGAR F L Y  DROSOPHILA MELA 
COVER ON F L Y  EMERGENCE FROM S A N I T A R Y  L A N D F I L L S  I S A N I  
COVER ON HOUSEFLY EMERGENCE/ 
COVER(AM0UNT 1 11 S A N I T A R Y  L A N D  F I L L  T E S T S  I N V E S T T G A T I  
COVERED P L A N T  TO BURN SLUDGE ( I N C I N E R A T I O N ( f L U 1 D  BED 
COVERING ( A S H ( I N C I N E R A T O R 1  S A N I T A R Y - L A N D F I L L  I /  
COVERS RANGE OF I N D U S T R Y  ( C O L L E C T I O N  S C H E D U L I N G  ) /  
CRANE ( D E S I G N  ) /  
CRANES ( D E S I G N  I /  
CRANES FOR REFUSE I N C I N E R A T I O N  PLANTS/  

C R E D I T  ( COMPOSTING F I N A N C I N G  I /  
CREMATORY FOR A N I M A L  D I S P O S A L /  
CREW (COLLECT I O N )  CHARGE ( C O L L E C T I O N )  C O S T ( O P E R A T I N G 1  D 
CREWE'S REFUSE D I S P O S A L  P L A N T  ( I N C I N E R A T O R  D E S I G N  )/ 
CREWS ( C O L L E C T I O N ( C O N T A I N E R S 1  I /  
CREWS ( C O S T ( C D L L E C T I O N 1  I /  A STUDY OF S O L I D  WASTE 
C R I S I S /  
C R I S I S /  
C R I S I S  ( I N C I N E R A T I O N  COMPOSTING SEWERS C O S T ( C A P 1 T A L )  
C R I T E R I A  ( D E S I G N  C A L O R I F I C - V A L U E  I /  
C R I T E R I A  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  ECONOMICS PROJECT 
C R I T E R I A  ( E M I S S I O N ( C O N T R 0 L  1 D E S I  GN-CRITER I A  / 
C R I T E R I A  ( GRINDER(GARBAGE1 SLUDGE(SEWAGE1 I /  
C R I T E R I A  OF T H E  E V A L U A T I O N  OF REFUSE COMPOST/ 
C R I T E R I A ( A N A L Y S 1 S )  ) /  M U N I C I P A L  I N C I N E R A T I O N  - A F I E L  
C R I T I C A L  E V A L U A T I O N  OF INOCULUMS I N  COMPOSTING ( COMP 
CROP-Y I E L D (  COMPOST 1 I/ CONS ERVAT IO 
CROP-YIELD(COMPOST1 ) /  CONS ERVAT I O  
CROPLAND FOR KEARNEY ( S A N I  T A R Y - L A N D F I L L  R E C L A M A T I O N (  
CRUSHER D I S I N T E G R A T O R  ) /  D I S I N T  
CRUSHER FOR 5 0  TONS D A I L Y  ( GONDARD I /  
CRUSHER SPEEDS AUTO SALVAGE ( COMPACTION BULKY-WASTE 
CRUSHERS O P E R A T I N G  ON 10-HOUR SCHEDULE ( G R I N D I N G  ) /  
CRUSHING AND P U L V E R I Z I N G  ( G R I N D I N G  I /  
CRUSHING AND S H E A R I N G  ( G R I N D I N G  I /  
CRUSHING I N S T A L L A T I O N  ( G R I N D I N G  I N C I N E R A T I O N  I /  D E S 1  
CU F E E T  OF F L Y  ASH PER TON OF REFUSE BURNED ( E M I S S I O  
CU M S I Z E  ( S A M P L I N G  A N A L Y S I S  ) /  NEW GENERAL D I R E C T 1 0  
CU-FT OF GARBAGE ( PEST-CONTROL S A N I T A R Y - L A N D F  I L L  I /  
CULTURE DAN0 I /  REFUSE D I S P O S A L  TRENDS AND COMPOSTING 
C U L T U R E - B A C T E R I A  PATHOGEN I /  DO A D D I T I  
C U L V E R - C I T Y  TAKES OVER ( C O L L E C T I O N  TRANSFER-SYSTEM C 
C U M U L A T I V E  S T R A I N S  I N  THE P U B L I C  C L E A N S I N G  S E R V I C E S /  
CURB ON OPEN DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW 
C U R T A I L E D  AT TRANSFER P O I N T  CLOSE TO C A P l T D L  H I L L  ( T 
C U R T A I N  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  I /  
CUSTOM-DESIGNED I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  ) /  
CUSTOMERS ( C O L L E C T I O N  I /  
CUSTOMERS ( C O L L E C T I O N  I /  
C U T  B Y  PORTABLE B A L E R  ( C O L L E C T I O N ( E Q U 1 P M E N T I  ) /  
CUT COSTS AND C O M P L A I N T S  ( I N C I N E R A T O R  COMPOSTING SAN 
C U T  F L Y  N U I S A N C E /  
CUT 30 PERCENT FROM OUR REFUSE C O L L E C T I O N  COSTS ( I N C  
CUTS A I R  P O L L U T I O N  W I T H  NEW E N G I N E E R I N G  D E V I C E S  ( POL 
CUTS C I T Y  C O L L E C T I O N  COSTS ONE-THIRD ( C O L L E C T I C N ( C 0 N  
CUTS C O L L E C T I O N  C O S T S  ( TRANSFER-STATION I /  
CUTS LABOR COSTS/ 
C U T S  REFUSE C O L L E C T I O N  COSTS/ 

CUTS WASTE COST 4 2  PERCENT W I T H  S T A T I O N A R Y  COMPACTOR 
C Y A N I D E  WASTES ( I N C I N E R A T I O N /  
C Y C L O N I C  SCRUBBER ( SLUDGE(SEWAGE 1 EMISSION(C-ONTROL) 
CY L INDR I C A L  COMB US-T I O N  CH AMB.ER/ 

CREATIVE THINKING H A S  HELPED CHANGE INDUSTRY ( COLLEC 

CUTS TRUCK T I M E ,  M I L E A G E  FOR CHICAGO HAULER ( COLLECT 

0 7 - O l - O O k 4 7  
01-0 1 - 0 1 8 8 7  
07-0 1-0 1006 
0 1 - 0 5 - 0 1 7 9 6  
07-01-00642 
01 - 0 5  -0 1309 
0 1 - 0 5 - 0 1 8 3 0  
07-0 1-0 10 37 
0 1 - 0 1 - 0 0 6 8 5  
0 3 - 0 1 - 0 1 5 6 3  
09-04-0 1767 
01- 0 1 - 0 0 6 8 5  
0 3 - 0 2 - 0 1 7 2 2  
0 8-0 3-00 5 5 2 
07- 0 1-005 44 
08-0 3-0049 4 
07-10-01420 
0 7 - 1 0 - 0 1 8 0 1  
07-14-0 1 8 2 1  
01-04-01941 
0 3 - 0 7 - 0 1 2 3 5  
08-0 1-01 8 BO 
0 7 - 0 9 - 0 0 5 0 3  
0 6  -0 3-00 10 2 
07-0 5-0  1 4 9 3  
0 7- 0 5 - 0 0  19 1 
0 7 - 0 5 - 0 0 5 3 7  
D 7-0 7-00902 
10 -06-00 3 5 5 
0 8- 10-0 18 49 
0 3- 13-0 1 5  5 3  
0 8  -1 3 -00 8 46 
0 8 - 0 3 - 0 0 4 8 3  
08-0 3-0 12 29 
0 3 - 0 1 - 0 1 6 2 4  
0 6 - 0 4 - 0 0 9 2 4  
0 8 - 0 3 - 0 1 3 4 7  
0 3 - 0  1-0 1 6 9 8  
0 8-0 3 - 0  1 5  35 
03-04-0 1 7 9 8  
0 3 - 0 1 - 0 2 0 2 0  
0 1-0 1 - 0 0 1 0 5  
01 -1 2 - 0 0 9 4 8  
0 8- 0 3 - 0 0  2 2 1 
08-13-0 1203 
0 8 - 0 2 - 0 0 4 9 6  
0 8 - 1 3 - 0 0 8 5 8  
0 9 - 0 1 - 0 0 5 6 0  
0 6- 09-0 0 3 91  
08-03-0 1 5  13 
0 6 - 0 1 - 0 0 6 3 5  
06-03-01174 
06-04-0 1179 
07-10-01093 
0 5- 03-00 2 37 
0 5-0 2-006 93 
04-01-01918 
0 5 - 0 3 - 0 0  5 12 
0 5  -09 -00 197 
0 5 - 0 9 - 0 0 2  8 8  
0 5 - 0 3 - 0 1 2  45 
0 8 - 0 6 - 0 1 2 0 2  
02- 0 4-0 12 4 6  
0 7 - 0 5 - 0 0  1 1 8  
06-04-01234 
06-0 1-0 1446 
03-01-00703 
01-06-01999 
0 1-0 4-0 17 8 1  
03 - 0 3  -0 18  5 1  
0 8- 03- 009 98 
0 8 - 0 3 - 0 0 5 9  3 
0 3 - 0 1  -005 2 2  
03-0 1-0 1643 
03-02-01790 
07-0 1-001 5 3  
0 3-0 9- 0 19 0 1 
03 -07 -0 143 6 
O B - 0 6 - 0 1 8  54 
0 3 - 0  1-0 1794 
0 3 - 1 3 - 0 1 3 5 0  
08- 0 3-0 14 11 
0 1-04-00 5 4 2  
03 -0 1-0 1775 
0 3-0 5-0 18 4 5  
0 8-04-00 130 
08-06-00009 
0 8 1 1 1 - 0 0 7 2 2  
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C E  F R E E  O P E R A T I O N  FCP NEW I N C I N E R A T O R  I N  WASHINGTON, D.C. ( LAW SEPARATION-REQUIREMENTS I /  NU1 SAN 
D.P.W. G I V E N  @K TO D I S P O S E  CF S O L I D  WASTE M A T E R I A L /  

E X P E R I M E N T A L  U N I T  PROMISES WELL I N  DADE COUNTY, F L O R I D A  ( C O L L E C T I O N  ) /  
ENVER TRANSFER S T A T I O N  H A N D L E S  30 C I T Y  PACKER TRUCKS D A I L Y  ( C O S T ( C O L L E C T I 0 N )  Q U A N T I T Y  ) /  D 

W I S C O N S I N  CRUSHER FOR 50 TONS D A I L Y  ( GONDARD ) /  
P U L V E R I Z A T I O N  P L A N T  T O  HANDLE 500 TONS D A I L Y  ( GONDARD C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  ) /  

ARBAGE G R I N D E R S  USE 1.14 GALLONS OF WATER PER PERSON D A I L Y  ( GRINDER(HOME1 ) /  HOUSEHOLD G 

/ M I L L I O N  STOPS D A I L Y  I N  LOS ANGELES ( C O L L E C T I O N  S A N I T A R Y - L A N O F I L L  
I O N  I /  PER C A P I T A  F I G U R E  OF 5.1 POUNDS OF MATTER D A I L Y  I N D I C A T E D  B Y  N A T I O N A L  SURVEY ( Q U A N T I T Y  COLLECT 
T I T Y  C O M P O S I T I O N  ) /  S A N I T A T I O N  NAVY CARRIES NEW YORK D A I L Y  REFUSE ACROSS WIDE B A Y  TO L A N D F I L L  S I T E  ( S A N I T  

COURT HOLDS C I T Y  L I A B L E  FOR DAMAGE ( S A N I T A R Y - L A N D F I L L  I /  
ST ) /  E R O S I O N  DAMAGE I N  V I N I C U L T U R E  AND P R E V E N T I V E  MEASURES ( COMPO 
A F E T Y t F I R E )  CHUTE ) /  ROOF DAMPER O P E R A T I O N  FOR APARTMENT-HOUSE I N C I N E R A T C R S  ( S 
N D  SLUDGE ( EGSETER 1 /  DEVELOPMENT OF THE DANO ( B I O S T A B I L I Z E R  1 METHOD FOR COMPOSTING REFUSE A 

DUTCH I N C I N E R A T O R  TO BURN 1,000 TONS D A I L Y  ( POWER I N C I N E R A T I O N  HEAT-RECOVERY I /  

F U L L - T I M E  SCHEDULE OF P H O E N I X  COMPOST P L A N T  ( DANO I /  
P H O E N I X  MAKES PROGRESS W I T H  COMPOST PLANT ( DANO I /  

COMPOSTING ( SLUDGE( SEWAGE) DANO ) /  
R E T U R N I N G  WASTES T O  T H E  S O I L  ( COMPOSTING DANO I /  

ENCES ON THE COMPOSTING OF REFUSE I N  BAD KREUZNACH ( DANO ) /  E X P E R I  
VELOPMENT O F  M U N I C I P A L  COMPOSTING I N  GREAT B R I T A I N  ( DANO I /  T H E  DE 

C I T Y  REFUSE I N  T H E  NETHERLANDS ( VAN-MAANEN S A L V A G E  DANO I /  COMPCSTI  NG 
OF C O N T R O L L I N G  THE PROCESS OF COMPOSTING OF REFUSE ( DANO I /  P O S S I  B I  L I T I E S .  
I X  COMPOST PLANT TO B E G I N  FEBRUARY 1961 ( COMPOSTING DANO ) /  CONSTRUCTION ON PHOEN 
P O S T I N G  OF REFUSE AND SEWAGE SLUDGE I SLUDGE(SEWAGE1 DANO I /  E X P E R I M E N T S  ON THE COMBINED COM 
GRINDER SHREDDER C O N P O S T I N G - U N I T S  M A T E R I A L S - H A N D L I N G  DANO I /  EQUIPMENT FOR PROCESSING ORGANIC WASTES ( 
F I C - V A L U E  C O M P C S I T I O N  SLUDGE(SEWAGE)  SALVAGE CULTURE DANO I /  R E F U S E  D I S P O S A L  TRENDS AND COMPOSTING METHODS 

C Q E W ( C O L L E C T I 0 N )  Ci iAPGE ( C O L L E C T I O N )  C O S T ( O P E R A T I N G 1  DANO ANIMAL-FEED C O N T A I N E R (  REQUIREMENTS)  C O N T A I N E R (  S I  
AND SLUDGE ( SLUDGE(SEhAGE)  I N C I N E R A T I O N  COMPOSTING DANO A P P L I C A T I O N ( C O M P 0 S T )  ECONOMICS I /  P R O C E S S I N G  AND 
COMPOST PLANT ( ECON3MICS C O S T ( O P E R A T I N G 1  M A R K E T I N G  DANO C H A R A C T E R I S T I C S ( C O M P 0 S T )  D E S I G N  1 / M U K I C I  PAL 

SEWAGE D I S P O S A L  AND R E F U S E  COMPOSTING I N  L E I C E S T E R  ( DANO C O M P O S I T I O N ( C O M P 0 S T )  C O C P O S I T I O N ( S L U D G E  1 SLUDGE(  
SPACE) I N C I N E R A T I O N  OPEN-DUMP S A C K ( P A P E R )  COMPACTION DANO COMPOSTING I /  HOW I T ' S  DONE I N  SWEDEN ( COMPOSIT 

ES AT LEATHERHEAD S E k A G E  AND REFUSE D I S P O S A L  WORKS ( DANO COMPOSTING SLUDGE(SEWAGE1 S A L V A G E ( M E T A L S 1  S A L V A G  

DY I /  DEVELCPMENT OF COMPOSTING I N  I S R A E L  4 DANO C O S T ( C A P 1 T A L I  SALVAGE COMPOSITION(COMP0ST S U B S 1  
OME EUROPEAN CCMPOSTING OPERATIONS ( C O S T ( 9 P E R A T I N G I  DANO C O S T ( C A P 1 T A L I  SURVEY F E R T I L I Z E R - V A L U E  SALVAGE ) /  

T I A L  ( COMPOSTING MANAGEMENT D A T A  CONTRACT E Q U I P M E N T  DANO C O S T ( O P E R A T I N G 1  A P P L I C A T I O N ( C O M P 0 S T  SALES(COMP0 
AGE SURVEY I /  A LOOK A T  EUROPEAN COMPOSTING ( DANO COST(OPERAT1NG) C O S T ( C A P I T A L 1  COST(  S U B S I D Y )  S A L V  

EARS OF REFUSE COMPOSTING I N  B R I T A I N  ( C O S T ( C A P I T A L 1  DANO C O M P O S I T I O N ( C O M P 0 S T I  I /  S I X  Y 

AUCKLAND'S M U N I C I P A L  COMPOST P L A N T  I N  O P E R A T I O N  ( DANO COMPOSTING SALVAGE(FERR0U.S)  M A R K E T I N G  I /  

D I S P O S A L  OF REFUSE BY COMPOSTING ( DANO C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  I /  

P E F U S E  COMPOSTING I N  P H O E N I X  ( DANO C O S T ( O P E R A T I N G 1  ) /  

SLUDGE D I S P O S A L  I N  D U M F R I E S S H I R E  ( COMPOSTING DANO C O S T ( O P E R A T I N G 1  SLUDGE(SEWAGE1 ) /  
REFUSE S E P A R A T I O N  AND COMPOSTING I N  EDINBURGH ( DANO ECONOMICS M A R K E T I N G  ) /  

I O N  P L A N T  FOR SCOTLAND ( COMPOSTING VOLUME-REDUCTION DANO G R I N D I N G  I /  F I R  S T  P UL V E R I  Z A T  
O S T I N G  I /  THE DANO METHOD OF REFUSE D I S P O S A L  ( S A L V A G E ( M E T A L S 1  COMP 

RFFUSE A N 0  REFUSE-SLUDGE COMPOSTING ( SLUDGE(SEWAGEI  DANO RASP I /  
(COMPOST) I /  COMPOSTING OF C I T Y  REFUSE ( DANO R A S P I N G  VAN-MAANEN HAMMERMILL-SYSTEM A P P L I C A T I O N  

DANO P L A N T  A T  M I D L O T H I A N  SHOWS VALUE OF COMPOSTING/  

EXPERIMENTS I N  COMPOSTING REFUSE AND SLUDGE ( DANO SLUDGE(SEWAGE1 ) /  
WANLIP SLUDGE D I G E S T I O N  P L A N T  ( COMPOSTING DANO SLUDGEtSEWAGE)  I /  

WARNING I S S U E D  BY COMPOST SUPPORTER ( COMPOSTING DANO SLUDGE( SEWAGE) I /  
COMPOST S T A T I O N  I N  DUISBURG-HUCKINGEN COMPOSTING DANO SLUDGE(  SEWAGE) ) /  D A S  NEUE KOMPOSTWERK I N  D U I S B U  
R I E S S H I R E  ( COMPOSTING COST(OPERAT1NG) C U S T t C A P I T A L I  DANO TRANSFER-STATION ) /  REFUSE D I S P O S A L  I N  DUMF 

THE DANO-COMPOSTING PLANT A T  ANDERLECHT/ 
I /  I NAUGUPATI  ON OF T H E  COMPOSTING PLANT AT DANTUMADEEL, NETHERLANDS ( N I G H T - S O I L  SLUDGE ( SEWAGE) 

THE TOWN OF D A R I E N ,  CONNECTICUT ENLARGES I T S  I N C I N E R A T O R /  
LEM I N  S W I T Z E R L A N D  1 ( COMPOSTING I /  O A S  KEHRICHTPROBLEM I N  DER SCHWEIZ ( THE R U B B I S H  PRCB 
BURG-HUCKINGEN 1 ( C@MPOSTTNG DANO SLUDGE(SEWAGE1 ) I  DAS NEUE KOMPOSTWERK I N  DUISBURG-HUCKINGEN ( T H E  NEW 

P R A C T I C E S  ( P L A N N I N G  G P A N T  MANAGEMENT I /  P R E L I M I N A R Y  D A T A  A N A L Y S I S ,  1968 N A T I O N A L  SURVEY OF COMMUNITY S O L I  
NEWSPAPER D I S C U S S I O N  PRODUCES DOUBTFUL D A T A  ( C O L L E C T I O N  ) / 

I V I T Y  AND AMERICAN P O T E N T I A L  ( COMPOSTING MANAGEMENT D A T A  CONTRACT EQUIPMENT DANO COST(OPERAT1NG) A P P L I C A T  
MPOSTION E M I S S I C N i C C N T R O L )  I /  PERFORMANCE AND D E S I G N  DATA FOR LARGE EUROPEAN REFUSE I N C I N E R A T O P S  W I T H  H E A T  
1 ) /  COST PROBLEMS I N  COMBUSTION OF REFUSE, BASED ON D A T A  OF POWER PLANT NORD OF M U N I C I P A L  E L E C T R I C I T Y  WOR 
NANCE ( LAW ) /  DAVENPORT WRITES NEW REFUSE C O L L E C T I O N ,  D I S P O S A L  O R D I  

( LAW ) /  DAVENPORT'S COMPREHENSIVE REFUSE C O L L E C T I O N  ORDINANCE 

ON I /  SOME D A Y  - PAPER S H I R T S  YOU WASH DOWN THE S I N K  ( C O M P O S I T I  
80r000,OOO B O T T L E S  A DAY ( L I T T E R I N G  I /  

P L A N S  FOR 8,15@ TUNS PER DAY AT L A N D F I L L /  
M O B I L E ,  ALABAMA B U I L D S  300 TON PER D A Y  COMPOST PLANT ( COMPOSTING ) /  

N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  I /  S O L I D  WASTES - EVERY DAY, ANOTHER 800 M I L L I O N  POUNDS ( Q U A N T I T Y  P R O J E C T I C N  
MAKE COMPOST I N  14 DAYS ( COMPOSTING F E R T I L I Z E R - V A L U E  ) /  

DAYTON B U R I E S  NON-BURNABLES ( S A N I T A R Y - L A N D F I L L  ) /  
A T I O N ( L A N 0 I  I /  R A I L - H A U L  PROJECT FOR P H I L A D E L P H I A  I S  D E A D  T R A N S P O R T A T I O N  C O S T ( C A P I T A L 1  T R A N S F E R - S T A T I O N  

TRANSFEP S T A T I O N  S H R I N K S  THE DEAD H A U L  ( Q U A N T I T Y  ) /  
COUNTY USES D Y N A M I T E  ON DEAD OCEAN MAMMALS/ 

( SALVAGE ) /  THE WASTE TRADE DIRECTORY OF DEALERS AND CONSUMERS I N  T H E  U N I T E D  STATE AND CANADA 

E M I S S I O N ( C O N T R 0 L )  ) /  TAILOR-MADE FOR D E A L I N G  W I T H  TRADE WASTES ( BULKY-WASTE I N C I N E R A T I O N  
SALVAGE T I P P I N G  COMPOSTING I N C I N E R A T I O N  G R I N D I N G  1 / D E A L I N G  W I T H  DOMESTIC REFUSE ( C O L L E C T I O N  S A C K ( P A P E R )  

COMBINED P I C K U P  DEBATED I N  LOS ANGEFES COUNTY ( C O L L E C T I O N  SALVAGE ) /  

) /  AFFLUENCE P L U S  PAPER EQUALS MOUNTAINS O F  D E B R I S  ( C O L L E C T I O N  Q U A N T I T Y  COMPOS1 T I O N  SACKS(  PAPER) 
LKY-WASTE R A I L - H A U L  ) /  C A N  E N G I N E E R I N G  COPE W I T H  T H E  D E B R I S  OF AFFLUENCE ( C O S T - B E N E F I T  S Y S T E M S - A N A L Y S I S  0 

C L I P P E R S  COUNTER C L E O  D E B R I S /  

S P I R A L I N G  COSTS MARK WASTE I N D U S T R Y  OVER THREE DECADES/ 
S A N I T A R Y  L A N D F I L L ,  B I G  D E C I S I O N  FOR SMALL TOWNS ( VECTOR S I T E - S E L E C T I O N  ) /  

COMPUTER-APPLICATION ) /  D E C I S I O N - T R E E S  I N  S O L I D  WASTES P L A N N I N G  ( S I M U L A T I O N  

ZER ( COMPOSTING ) /  DECOMPOSING AND S T A B I L I Z I N G  REFUSE FOR USE A S  F E R T I L I  
T U  I N V E S T I G A T I O N  OF MOVEMENTS O F  GASES PRODUCED FROM DECOMPOSING REFUSE/  I N - S  I 
T U  I N V E S T I G A T I O N  OF MOVEMENTS O F  GASES PRODUCED FROM DECOMPOSING REFUSE ( S A N I T A R Y - L A N D F I L L  ) /  li N-S I 
/ TEMPERATURE I S  A TEST OF D E C O M P O S I T I O N  ( SAN I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  
U R I E D  25 YEARS AND S T I L L  L E G I B L E  ( S A N I T A R Y - L A N O F I L L  D E C O M P O S I T I O N  I /  B 

STUDY F I N D S  SACKS DECOMPOSE AT SAME RATE AS CONTENTS/ 

08-03-00010 
0 1-04-0 21 6 5 
03 -0 2-0 17 2 2 
0 3- 0 3-009 9 5 
05 -0 2-00693 
05-02-00660 
0 9-0 7-0 11 38 
08-03-01826 
03-13-01847 
02-01-00515 
09-06-00715 
0 1- 04-0 1941 
06-06-00388 
c)8-01-008 26 
06-04-01981 
06-03-00882 
06-03-00897 
06-04-01691 
06-06-008 8 5 
06-0 3-0 1378 
06-03-0 1428 
06-03-00893 
06-01-01485 
06-03-01977 
00-01-01473 
0 6- 0 4-0 1 166 
06 -04-0 1234 
03-01-01698 
0 6-0 3-0 15 32 
0 6 -03 -0 10 47 
0 6- 0 3-@ 0 645 
06-03-0 130 3 
03-01-00671 
06-03-01685 
06 -0 3-0 13 24 
06-0 3-0 12 2 7 
0 6-0 3-0087 2 
C6-03-01578 
06-03-00631 
06-03-01509 
06-03-00735 
06-0 3-0 13 23 
06-02-01164 
06-03-00985 
06-04-0 1488 
06-03-01427 

0 6- 12-0 11 54 
06-01-01986 
06-C3-01868 
06-12-0 1573 
06-03-01967 
0 6- 03- 009 2 1 
0 6 -0 3-00 29 5 
06-03-00346 
0 8-03-00396 
01-01 -01969 
06-03-01967 
03-13-0 1693 
01-01-01510 
06-03-01509 
08-13-00489 
08-14-00772 

01-04-01190 
02-01-02172 
0 1-1 2-0 10 1 5  
07-0 1-002 30 
06-03-00837 
01 -0 1-0 10 46 
06- 04-0 1 8 5 5 
07-0 1-0 11 86 
lo-@ 8-00297 
03- 0 3-00 2 38 
09-04-0 1767 
04-02-02104 
0 1-0 l-OO215 
08-03-01259 
03-01-C1715 
0 5-0 1-001 17 
02-02-00666 
0 1- 0 1 - 0 0 6 9 0 
0 1-0 2-00 2 2 3  
07-01-019 33 
0 1- 0 5- 00978 
03-09-01911 
06- 04-003 24 
07-08-01697 
07-08-02110 
0 7- 0 8- 0 10 82 
07-08-00089 

06- 03-0093 9 

o 1-e 4-0 15 64 

(7 
i 
I! 
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I 

I T Y  ( P O L L U T I O N (  WATER 1 S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  D E C O M P O S I T I O N  I /  EFFECTS OF REFUSE DUMPS ON GROUND WA 
D PROGRESS REPORT ( P O L L U T I O N (  WATER) SETTLEMENT-RATE D E C O M P O S I T I O N  GAS-PRODUCT I O N  I /  S P E C I A L  S T U D I E S  OF A 
U M P T I O N  AND RESPIRATORY QUOTIENTS D U R I N G  THE A E R O B I C  D E C O M P O S I T I O N  OF A S Y N T H E T I C  GARBAGE ( COMPOSTING ) /  

THERMAL D E C O M P O S I T I O N  OF HUMAN WASTE ( I N C I N E R A T I O N  I /  
L A N D F I L L  ) /  D E C O M P O S I T I O N  OF L A N D - F I L L S  ( DECOMPOS I T  I O N  S A N I T A R Y -  

A P A B I L I T Y /  E X P E R I M E N T S  TO D E T E R M I N E  THE DEGREE OF D E C O M P O S I T I O N  O F  REFUSE COMPOST BY I T S  S E L F - H E A T I N G  C 
D E C O M P O S I T I O N  OF ORGANIC WASTES ( COMPOSTING ) I  

T-RECOVERY LANTZ-CONVERT ER I /  P Y R O L Y T I C  D E C O M P O S I T I O N  OF S O L I D  WASTES ( P Y R O L Y S I S  SALVAGE HEA 

DY O F  T H E  BREAKDOWN OF C E L L U L O S E  B Y  MICROORGANISMS ( DECOMPOSITION(BIOLOGICALl ) /  A COMPARATIVE STU 
S A N I T A R Y  F I L L  - HOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  D E C O M P O S I T I O N (  PRODUCTS) C O S T ( O P E R A T I N G 1  R E C L A M A T I O N ( L  

G A T I N G  REFUSE VOLUME R E D U C T I O N  AND OTHER PHENOMENA ( DECOMPOSITION-PRODUCTS COVER(AMOUNT1 ) /  S A N I T A R Y  L A N D  
I O N  I /  DECOMPDSTING S U L F I T E  C E L L U L O S E  WASTE L Y E  WET-OXIOAT 
ATHOGEN I /  H Y G I E N I C  ASSESSMENT O F  WASTE D E C O N T A M I N A T I O N  AT A 6 1 0 - E N E R G E T I C  S T A T I O N  ( H E A L T H  P 

F I L L E D  I N  LAND I S  R U L E D  A D E D U C T I O N  BY TAX COURT ( LAW TAX R E C L A M A T I O N ( L A N D 1  ) /  
F I L L  I /  DEEP-HOLE METHOD EXTENDS L A N D F I L L  USE ( S A N I T A R Y - L A N D  
/ REFUSE I N C I N E R A T I O N  PLANT AT DEEPHAMS WORKS ( HEAT-RECOVERY POWER D E S I G N  R E S I D U E  1 

D E C O M P O S I T I O N  OF L A N D - F I L L S  ( D E C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  ) / 

S A N I T A R Y  L A N D F I L L  E F F I C I E N C Y  ( D E C O M P O S I T I O N ( R A T E  1 S A N I T A R Y - L A N D F I L L  / 

I N  DEFENSE OF WASTE ( SALVAGE I /  
VERY LARGE CONTAINEPS ARE D E F I N I T E  NEW TREND ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  

L E C T I O N  A I R - P O L L U T I O N  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  D E F I N I T I O N  COMPOSTING ) /  REFUSE Q U A N T I T I E S  AND CHARAC 
D E F I N I T I O N S  OF TERMS USED I N  I N C I N E R A T O R  TECHNOLOGY/ 

L - P A R T  V I I I  - A N  OVER-ALL E N G I N E E R I N G  E V A L U A T I O N  ( D E F I N I T I O N S  OPEN-DUMP S A N I T A R Y - L A N O F I L L  P O L L U T I O N  ) /  

N PROCESS ( W E T - O X I D A T I O N  ) /  DEGRADATION OF ORGANIC WASTES B Y  THE WET A I R  O X I D A T I O  
OF N I T R O U S  OR H Y P O N I T R I C  A C I D  ( SALVAGE ) /  METHOD OF DEGRADING POLYSACCHARIDES U S I N G  L I G H T  R A D I A T I O N  AND A 
- H E A T I N G  C A P A B I L I T Y /  EXPERIMENTS TO D E T E R M I N E  THE DEGREE OF D E C O M P O S I T I O N  OF REFUSE COMPOST BY I T S  S E L F  

INCOME DEFRAYS COSTS AT (I S A N I T A T I O N  FARM #I/ 

TCWN REFUSE TREATMENT BY DEHYDRATION AND S T E R I L I Z A T I O N  ( C O M P O S T I N G ( P R E )  ) /  
CONTAINERS AND P L A N N I N G  A I D  DELAWARE CONTRACTOR ( C O L L E C T I O N  I /  

E C T I O N  I /  DELAWARE F I R M  FEATURES S E R V I C E  AND C L E A N L I N E S S  ( COLL 
I O N  I /  E N V I S I O N  T R A I N  L C A D S  OF 1,500 - 2,000 TONS T C  D E L I V E R  B A L E S  I N  A SEALED R A I L C A R  C O N T A I N E R  ( S A N I T A R  

I N T E R N A T I O N A L  A I R P O R T  CONTRACT I S  DEMANDING ( C O L L E C T I O N  I /  
THE SUNDERLAND STORY ( Q U A N T I T Y  D E M O L I T I O N  ) /  

O F  R U B B I S H  FROM C I T Y  R U I N S  FOF L I M E  F E R T I L I Z A T I O N  ( D E M O L I T I O N  ) /  THE USE 
MODEL P L A N T  TO DEMONSTRATE COMPOSTING/  

) /  SUMMARIES, S O L I D  WASTES DEMONSTRATION GRANT PROJECTS 1968 I GRANT MANAGEMENT 
P I T A T O R  ( E M I S S I O N ( C O N T R O L 1  D E S I G N  I /  DEMONSTRATION I N C I N E R A T O R  TO HAVE E L E C T R O S T A T I C  P R E C I  

S O L I D  WASTE D I S P O S A L  ( COMBUSTICN E M I S S I O N ( C O N T S 0 L  1 DEMONSTRATION-GRANT ) /  F L U 1  D BED I N C I N E R A T O R S  S T U D I E D  
C O M P O S I T I O N  OF S O L I D  WASTES ( D E N S I T Y  ) /  

H I G H  D E N S I T Y  L A N D F I L L  RECOVERY/ 

C O M P O S I T I O N  OF REFUSE ( D E N S I T Y  ( R E F U S E )  S A M P L I N G  MOISTURE-CONTENT ) /  
I O N ( C O N T P 0 L I  SMOKE I /  SMOKE D E N S I T Y  MEASUREMENT I N  M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S  

U L  COST(  C O L L E C T I O N )  COST ( O P E R A T I N G ) /  DENVER E Y E S  R A I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  k A  
D A I L Y  ( C O S T ( C O L L E C T I 0 N )  Q U A N T I T Y  I /  DENVER TRANSFER S T A T I O N  HANDLES 30 C I T Y  PACKER TRUCKS 

L TRANSFER-STATION ) /  DENVER'S NEW F I L L  T O  L A S T  40 YEARS ( S A N I T A R Y - L A N D F I L  

ODOR (CONTROL)  1 / NEW DEODORANT SPRAY D I S I N F E C T S ,  REPELS F L I E S  ( C O N T A I N E R  
N BARGE I /  T H E  WORLD'S LARGEST S A N I T A T I O N  DEPARTMENT ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I N C I N E R A T  10 
P A T I O N A L  H E A L T H  S E R V I C E  I N  4 TRANSPORT AN0 C L E A N S I N G  DEPARTMENT ( SAFETY ) /  AN OCCU 
R Y - L A N D F I L L  I N C I N E R A T I O N  ) /  NEW ORLEANS DEPARTMENT FACES S P E C I A L  PRCBLEMS ( C O L L E C T I O N  S A N I T A  
NATURE O F  RECORDS R E Q U I R E D  TO B E  K E P T  BY A C L E A N S I N G  DEPARTMENT FOR C O S T I N G  AND S T A T I S T I C A L  PURPOSES/ T H E  

C O S T ( D I S P O S A L 1  BULKY-WASTE I /  NEW YORK S T A T E  H E A L T H  DEPARTMENT PUTS C U R 8  ON OPEN DUMPS ( OPEN DUMP S A N I T A  
N I C A T I O N S  - T H E  P U B L I C  R E L A T I O N S  OF P U B L I C  C L E A N S I N G  DEPARTMENTS/ T H E  L I F E L I N E  O F  COMMU 

I O N  Q U A N T I T Y ( W A S T E )  I /  84.61 A TON ASKED TO R A I L H A U L  DENVER'S P I C K U P  OUT-OF-TOWN ( C O S T ( O P E R A T 1 N G I  TRANSFE 

E F F E C T S  OF REFUSE D I S P O S A L  PLANT ASHES AND COMPOST D E P O S I T S  ON GROUNDWATERS ( P O L L U T I O N ( W A T E R 1  I /  
P R E V E N T I O N  OF F U S E D  D E P O S I T S  ON I N C I N E R A T O R  LOWER S I D E  WALLS/ 

COMPOSTING ) /  D A S  KEHRICHTPROBLEM I N  DER SCHWEIZ ( THE R U B B I S H  PROBLEM I N  S W I T Z E R L A N D  I ( 
I ( I N D O R E  ) /  KOMPOSTIERUNG DER S T A D A B F A L L E  ( COMPOSTING OF URBAN DOMESTIC WASTES 

-RECOVERY ) /  S O L I D  WASTE T R A I N  I D E A  D E R A I L S  ( R A I L - H A U L  COST( O P E R A T I N G )  I N C I N E R A T I O N  HEAT 
NEW CONTINUOUS GRATE P L A N T  FOR DERBY ( D E S I G N  I N C I N E R A T I O N  I /  

A L O R I F I C - V A L U E  C O M P O S I T I O N  E M I S S I O N ( C O N T R 0 L )  I /  DERBY'S P L A N T  TO REDUCE R U B B I S H  T I P S  ( I N C I N E R A T I O N  C 
L L  I /  C O L L E C T I O N  AND D I S P O S A L  OF S O L I D  WASTE FOR THE D E S  MOINES M E T R O P O L I T A N  AREA ( Q U A N T I T Y  COST(ANALYSES 
ORS ( REFUSE FURNACES E M I S S I O N ( C O N T R 0 L )  HEAT-BALANCE D E S A L I N A T I O N  H E A T I N G ( P R 0 C E S S )  H E A T I N G (  SPACE)  ) /  HEAT 

VOLUME-REDUCTION ECONOMICS 1 / PROPOSE T R A I N  HAUL T O  DESERT L A N D F I L L  ( R A I L - H A U L  TRANSFER-STATION S A N I T A R Y  
I N N 3 V A T I O N S  I N  R E F U S E - I N C I N E R A T O R  D E S I G N /  

FACTORS I N  I N C I N E R A T O R  D E S I G N /  
I NC I NERATOR DES I G N /  

T E )  I /  TRENDS AND P F A C T I C E S  I N  M U N I C I P A L  I N C I N E R A T O R  D E S I G N  ( C H A R A C T E R I S T I C S  C O M P O S I T I O N  E M I S S I O N ( C C N T R 0 L  
B R I T O N  SURVEYS MODERN REFUSE V E H I C L E  D E S I G N  ( C O L L E C T I O N ( V E H 1 C L E  1 CONTAINER ) /  

A S I M P L I F I E D  METHOD OF I N C I N E R A T O R  D E S I G N  ( COMBUSTION C A L O R I F I C - V A L U E  ) /  
A S I M P L I F I E D  METHOD O F  I N C I N E R A T O R  D E S I G N  ( D E S I G N  C A L O R I F I C - V A L U E  E M I S S I O N 1 C O N T R O L )  ) /  

TO R E L A T E  M U N I C I P A L  REFUSE V A R I A T I O N S  TO I N C I N E R A T O R  D E S I G N  ( D E S I G N  C O M P O S I T I O N  ) /  I N F L U E N C E  C O E F F I C I E N T S  
N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  I V  - I N C I N E R A T O R  D E S I G N  ( E M I S S I O N ( C O N T R O L 1  C O S T ( C A P 1 T A L )  ) /  MU 
I C I P A L  SOLID-WASTE D I S P O S A L  - PART I11 - I N C I N E R A T O R  D E S I G N  ( I N C I N E R A T I O N  C O S T ( C A P 1 T A L )  COST(OPERAT1NG) D 

NEW TRENDS I N  H O S P I T A L  I N C I N E R A T I O N  D E S I G N  ( PATHOGEN ) /  
I N C I N E R A T O R  D E S I G N  ( Q U A N T I T Y  O P E R A T I O N  ) /  
I N C I N E P A T O R  D E S I G N  ( P A R T  2 )  ( E M I S S I O N ( C O N T R 0 L )  F U R N A C E ( T Y P E )  ) /  

MECHANICAL DPAFT F A N S  FOR MODERN I N C I N E R A T O R  ( D E S I G N  I /  
A GOOD I N C I N E R A T O R  S I T E  ( C O S T ( U S E R 1  D E S I G N  I /  

STEAM G E N E R A T I O N  FPOM I N C I N E R A T I O N  ( HEAT-PECOVERY D E S I G N  I /  
DON'T ABANDON T H A T  O L D  I N C I N E R A T O R - - Y E T  ( D E S I G N  I /  

P H I L A D E L P H I A  DOUSES I T S  DUMPS ( I N C I N E R A T O R  D E S I G N  I /  
A N  I N C I h E R A T O R  THAT I N V I T E S  I N S P E C T I O N  ( D E S I G N  I /  

I N C I N E R A T O R  I N S T A L L A T I O N  A T  HONG KONG ( R O T A R Y - K I L N  D E S I G N  I /  
TORONTO'S NEWEST I N C I N E R A T O R  ( D E S I G N  I /  

C L E V E L A N D  I N C I N E R A T O R  H A S  NEW FLOOR T O P P I N G  ( D E S I G N  I /  
I N C I N E R A T O R  BUCKETS AND GRAPPLES ( M A T E R I A L - H A N D L I N G  D E S I G N  / 

EUROPEAN P R A C T I C E  I N  P E F U S E  BURNING ( I N C I N E R A T I O N  D E S I G N  1 /  
I N S T R U M E N T A T I O N  OF I N C I N E R A T O R  - TWO CASE S T U D I E S  ( D E S I G N  I /  

T H E  I N C I N E R A T O R  CRANE ( D E S I G N  ) /  
D E S I G N I N G  MODERN I N C I N E R A T O R  ( D E S I G N  I /  

ARBAGE CAN BURN C L E A N  W I T H  ENGINEERED I N C I N E R A T I O N  ( D E S I G N  ) /  G 

M E T A L L U R G I C A L  ASPECTS O F  I N C I N E R A T O R  CONSTRUCTION ( DESIG,N ) /  SO ME 
STON SOUTH B A Y  I N C I N E R A T O R  ( C O S T ( C A P I T A L 1  ECONOMICS D E S I G N  I /  BO 

07-0 6-01 690 
0 7- 0 6- 0 16 95 
0 6-@ 1-00899 
10-1 3-00779 
07-0 6-00 129 
06 -0 1-0 1 2 8 3 
06-C 1-00404 
10-02-00713 
07-08-001 29 
06-01-00145 
07-01-0 1359 
07-01-01502 
0 7-07-00902 
10-0 1-0 20 66 
06-09-0 12 80 
07- 14-0 18 2 1 
07-0 1-001 50 
08-03-00042 
0 1-02-0 1527 
03-04-0 1599 
0 2-0 1-0 11 19 
08-13-009 57 
01-01-00407 
07-0 1-006134 
10 -0 1 -0 20 57 
10- 13-021 69 
06-0 1-00404 
06-03-019 50 
03-04-00416 
03 -01 -0 1640 
10-08-000 53 
03-01-01588 
01  -0 1-0 187 3 
0 1-1 1-0 1688 
06-0 2 -007 12 
01-01-01507 
08-03-000 30 
10-06-0 11 43 
02-02-01 834 
07- 13-0 2 163 
08-06-00437 
02- 0 2- 00 5 17 
10-08-00717 
03- 0 3-009 95 
07-0 1-0 18 35 
10-08-0 I8 16 
03-11-01614 
03 -0 1-0 17 0 1 
01-06-020 15 
03-0 1-00447 
01 - 12-0 1997 
0 1-0 4-0 1 7  8 1  
0 1- 12-0 2001 
08 -10 -0 12 30 
08- 10-00475 
01-01-01969 
06-04-0 19 68 
10- 0 8-0 2 0 80 
08 -0 3-0 1270 
08-03-01867 
02-01-02102 
0 8 -0 3-000 0 8 
10-08-012 62 
0 8-03-0 1866 
08-13-00558 
08-13-01320 
08- 13-00 9 7 4  
03-02-01654 
0 8- 13-0 145 1 
0 8  13-01362 
0 8- 1 3-004 77 
0 08-@3-004 8-0 3-004 13 14  

O8-13-0 0 8- 1 3-0 0 10 745 85 

08-13-01 144  
0 8- 0 3-00 48 8 
08-0 3-007 0 4 
08-03-00815 
08-0 3-0 10 29 
08-03-0 11 13 
08-03-01133 
0 8-0 3-0 126 8 
08-03-01470 
0 8- 0 3-0 1 6 66 
08-13-00813 
08-13-00818 
08-13-00828 
08-13-00846 
08- 13-00900 
08-03-00022 
08-0 3-0 152 5 
0 8- 0 8-O@ 8 17 
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ERATOR TEMPERATURE MEASUREMENT HOW7 WHAT AND WHERE ( D E S I G N  I /  I N C I N  
MOVAL SYSTEM I S  B U I L T  FOR SMALL P L A N T S  ( I N C I N E R A T O R  D E S I G N  I /  ASH RE 
PMENT OF CREWE'S REFUSE D I S P O S A L  P L A N T  ( I N C I N E R A T O R  D E S I G N  ) /  DEVELD 
A T I O N  CAN BE C L E A N  AN0 E F F I C I E N T  ( H E A T ( S P A C E 1  POWER D E S I G N  I /  I N C I N E R  
E N T A T I O N  SYSTEMS FOR M U N I C I P A L  REFUSE I N C I N E R A T O R S  ( D E S I G N  I /  INSTRUM 

FACTORS I N V O L V E D  I N  S P E C I F Y I N G  I N C I N E R A T O R  CRANES ( D E S I G N  I /  S P E C I A L  
SAL I N  M E D I U M  S I Z E  I N C I N E R A T I C N  FURNACES ( ECONOMICS D E S I G N  ) /  R E F U S E  D I S P O  
N - A FRESH I D E A  I N  SEWAGE TREATMENT ( C O S T ( C A P I T A L 1  D E S I G N  I /  W ET-OX I D A T  I O  
U I P M E N T  USED Ir\  EUROPEAN COMPOST SYSTEM ( COMPOSTING D E S I G N  I /  S P E C I A L I Z E D  EQ 
D RE S P O N S I B I  L I T Y  FOP I NC I NERATOR P L A N T  PERFORMANCE ( D E S I G N  ) /  S P E C I F I C A T I O N S  AN 
- S L U R R I E S  B A S I C  P R I N C I P L E S  AND POWER REQUIREMENTS ( D E S I G N  I /  TRANS P O R T I N G  S O L I D S  
TOR AFTER ONE YEAR ( E M I S S I O N ( C O N T R 0 L )  COST( C A P I T A L )  D E S I G N  ) /  B INGHAMTON'S I NCINERA 
I N C I N E R A T I O N  O F  PAPER T R I M  ( SALVAGE(PAPER1 SHREDDER D E S I G N  I /  PNEUMATIC C O N V E Y I N G  FOR 
AMS ( E M I S S I O N ( C O N T R 0 L  SAFETY C O M B U S T I O N - E F F I C I E N C Y  D E S I G N  1 / I N C I N E R A T O R  T E S T I N G  PROGR 
I B U T I O N S  I N  LARGE RECTANGULAR I N C I N E R A T O R  FURNACES ( D E S I G N  I /  TEMPERATURE AND A I R  D I S T R  
S T I N G  M U N I C I P A L  REFUSE B Y  THE A E R A T I O N  B I N  PROCESS ( D E S I G N  I /  COMPOSTING S T U D I E S  I - COMPO 

H A V E  E L E C T R O S T A T I C  P P E C I P I T A T O R  ( E M I S S I O N ( C O N T R 0 L  D E S I G N  I /  DEMONSTRATION I N C I N E R A T O R  TO 
ANDF I L L  C O N S I D E R A T I O N  I S  I M P C R T A h T  L O C A T I O N  FACTOR ( D E S I G N  I /  I N C I N E R A T O R  P L A N N I N G  - R E S I D U E  L 
R AV C P R O V I D E S  S A L T  k A T E R  CONVERSION ( HEAT-RECOVERY D E S I G N  ) /  U N I Q U E  I N C I N E R A T O R  DEVELOPS POWE 
E S  ( P O L L U T I O N  CPERATING-PRACTICES E M I S S I O N ( C O N T R 0 L  1 D E S I G N  ) /  MODERN I N C I  N E R A T I  ON OF COMMUNITY WAST 
T ( O P E R A T 1 N G )  M A R K E T I N G  D A N 0  C H A R A C T E R I S T I C S ( C O M P O S T 1  D E S I G N  I /  M U N I C I P A L  COMPOST P L A N T  ( ECONOMICS COS 
S T )  C O M P O S I T I O N ( S L U D G E )  SLUDGE(SEWAGE)  C O S T ( C A P I T A L 1  D E S I G N  ) /  A COMBINED SCHEME OF SEWAGE D I S P O S A L  AND RE 
STRUCTTONAL A N 0  CONTROL MEASURES ( E M I S S I O N ( C O N T 9 0 L  D E S I G N  ) /  E M I S S I O N  R E D U C T I O N  OF SMALL REFUSE I NCINERA 
TURES ( E M I S S I O N (  CONTROL) HEAT-RECOVERY PROCESS-HEAT D E S I G N  I /  I N C I N E R A T O R  W I T H  POWER AND OTHER UNUSUAL FE 
I N E R A T I O N  TRANSPORTATION(  BARGE) C O M P O S I T I O N (  COMPOST D E S I G N  ) / L O A D I N G  P I E R  AND C I T Y  REFUSE D I  SPOSAL PLANT 
R Y  L A N D F I L L  ( I N C I N E R A T I O N  BULKY-WASTE C O S T ( C A P I T A L 1  D E S I G N  I /  LOW COST P I T  I N C I N E R A T O R  EXTENDS L I F E  OF SA 

OR ( H E A T ( P R 0 C E S S  I SURVEY WATER-WALL COST(OPERAT1NG) D E S I G N  I /  N A V Y  CONTEMPLATES STEAM GENERATING I N C I N E R A  
R E S I D U E  FROM FUFNACE ( M A T E R I A L - H A N D L I N G  I N C I N E R A T O R  D E S I G N  ) /  TRENDS I N  CHARGING REFUSE I N T O  AND C O N V E Y I N  
G E )  C O S T ( C A P 1 T A L )  C C S T ( D P E R A T I N G 1  PROCESS-PARAMETERS D E S I G N  ) /  WET O X I D A T I O N  OF SLUDGE ( '  W E T - O X I D A T I O N  S L U  

I ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N ( C O N T R O L 1  1 / D E S I G N  AND E X P E R I E N C E  G A I N E D  W I T H  F L U E  DUST REMOVAL I 

$15,000 PER U N I T  ( E L E C T R O S T A T I C - P R E C I P I T A T O R - B A F F L E  D E S I G N  I /  M O D I F I C A T I O N  OF I N C I N E R A T O R  P R E C I P I T A T O R  BA 

I N C I N E R A T O R  D E S I G N  - H E A T  ENCLOSURES/ 

M I S S I O N ( C O N T R 0 L )  ) /  E F F E C T S  O F  D E S I G N  AND F U E L  MOISTURE ON I N C I N E R A T O R  E F F L U E N T S  ( E 
M U N I C I P A L  I N C I N E R A T O R  D E S I G N  AND O P E R A T I O N /  

C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  V I  - COMPOST P L A N T  D E S I G N  AND O P E R A T I O N  ( COMPOSTING M A R K E T I N G  S L U D G E ( S E  
C A P I T A L )  COST(CPERAT1NGI  WATER WALL HEAT-RECOVERY I /  D E S I G N  AND O P E R A T I O N  OF B I G  I N C I N E R A T O R  FURNACES ( CO 
USE CRUSHING I N S T A L L A T I C N  ( G R I N D I N G  I N C I N E S A T I O N  I /  D E S I G N  AND O P E R A T I O N  O F  MS COMBUSTION CONE P L A N T  WITH 
R S  ( E M I S S I O N ( C O N T R 0 L )  I /  EFFECT OF FURNACE D E S I G N  AND C P E R A T I O N  ON A I R  P O L L U T I O N  FROM I N C I N E R A T O  
FUSE I N C I N E R A T I O N  P L A h T S  COMBINED W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N G  ( D E S I G N  E M I S S I O N ( C O N T R O L 1  HEAT-  

NT AT SAINT-OUEN ( S E I N E )  ( I N C I N E R A T O R  HEAT-RECOVERY D E S I G N  A S H ( C O M P O S I T I 0 N )  VOLUNO ) /  I N C I N E R A T I N G  P L A  
RNERS ( P O L L U T I O N ( A 1 P I  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  DESIGN BULKY-WASTE I /  WOOD R E S I D U E  I N C I N E R A T I O N  I N  TE 

R E G U L A T I O N S  OF REFUSE I N C I N E R A T O R  D E S I G N  BY P U B L I C  AGENCIES ( LAW ) /  

A S I M P L I F I E D  METHOD OF I N C I N E R P T O R  D E S I G N  ( D E S I G N  C A L O R I F I C - V A L U E  E M I S S I O N ( C O N T R 0 L )  / 

I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  C A L O R I F I C - V A L U E  / 

THE CONSULTANT'S ROLE I N  FURNACE D E S I G N  AND S E L E C T I O N  ( I N C I N E R A T O R  ) /  

I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  C A L O R I F I C - V A L U E  I /  

M U N I C I P A L  REFUSE V A F I A T I O N S  TO I N C I N E R A T O R  D E S I G N  ( D E S I G N  C O M P O S I T I O N  I /  I N F L U E N C E  C O E F F I C I E N T S  TO R E L A T  

J E C T I O N S  PACKAGING(TRENDS1 ) /  COMMERCIAL I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  E M I S S I O N ( C O N T R O L 1  ECONOMICS 
I-OW FOOD WASTE DISPOSERS AFFECT P L A N T  D E S I G N  C R I T E R I A  ( GRINDER(GARBAGE1 SLUDGE(SEWAGE1 ) /  

RY ( COMPCSTIOk E M I S S I O N ( C C N T R 0 L )  ) /  PERFORMANCE AND DESIGN DATA FOR LARGE EUROPEAN REFUSE I N C I N E R A T C R S  k I  
FOR B U I L D I N G S  ( P A T E N T  FQUTPMENT MANAGEMENT PROCESS D E S I G N  DOMESTIC I /  SELECTED PATFNTS ON REFUSE H A N D L I N  

M U N I C I P A L  I N C I N E R A T O R  S E L E C T I O N  ( D E S I G N  E M I S S I O N  C O M B U S T I O N ( C A L C U L A T I O N S 1  I /  
F L U E  GAS C O O L I N G  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  I /  

I N C I N E R A T O R S  CAN MEET TOUGHER STANDARDS ( D E S I G N  E M I S S I C N ( C O N T R 0 L )  I /  
CAN BE CLEANED AT LOW COST ( I N C I N E R A T I O N ( C A T A L Y T I C 1  D E S I G N  E M I S S I O N ( C O N T R 0 L )  I /  WASTE GASES 
( T R E N D S )  I /  COMMERCIAL I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  E M I S S I O N ( C C N T R 0 L )  ECONCMICS P R O J E C T I O N S  PACKAG 
T S  COMBINED W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N G  ( D E S I G N  E M I S S I O N ( C O N T R 0 L I  HEAT-  RECOVERY CORROSION S A L  
A T 0 9  REFUSE-RESIDUE AND FLY-ASH M A T E R I A L S  H A N D L I N G  ( D E S I G N  E M I S S I O N ( C O N T R 0 L  I R E S I D U E ( H A N D L I N G 1  ) /  I N C I N E R  

COMBUSTION A N 0  HEAT C A L C U L A T I O N S  FOR I N C I N F R A T O R S  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  SCRUBBER(WATER1 I /  
D E S I G N  FOR A COMBINED REFUSE AND SEWAGE P L A N T /  

C H - P O T E Y T I A L  E M I S S I C N ( C C N T R 0 L )  HEAT-RECOVERY RES1 DUE D E S I G N  GRATES A U X I L L A R Y - F U E L  ) /  P O T E N T I A L S  I N  I N C I N E R  
BY 1980 ( C O S T ( C A P I T A L 1  COMPOSTING S A N I T A R Y  L A N D F I L L  D E S I G N  G R I N D I N G  I /  C I T Y  SELECTS I N C I N E R A T I O N  T O  MEET 

NEH I N C I N E R A T O R  D E S I G N  GROUP/ 
7 LARGF REFUSE I N C I N E R A T I O N  P L A N T  ( VOLUME-REDUCTION D E S I G N  H E A T  POWER SALVAGE ( M E T A L )  HEAT-RECOVERY ECONOM 

I N C I N E R A T I O N  C I S P O S A L  I N  MODERN C O M Y U N I T I E S  ( D E S I G N  HEAT-RECOVERY / 
NEPATOR TO U T I L I Z E  WASTE H F A T  FOR STEAM G E N E R A T I O N  ( D E S I G N  HEAT-RECOVERY H E A T ( P R 0 C E S S )  S A L V A G E ( M E T A L I  I /  

REFUSE I N C I N E R A T I O N  PLANT AT NEUSTADT I N  H O L S T E I N  ( D E S I G N  HEAT-SECOVERY POWER ECONOMICS(P0WER) I /  MODEL 
I O N  FOR S O L I D  WASTES D I S P O S A L  ( C O M P O S I T I O N  Q U A N T I T Y  D E S I G N  H I S T O R Y  E M I S S I O N ( C O N T R O L 1  C O S T ( O P E R A T 1 N G I  COST 

I N  O P E R A T I N G  STUTTGART GARBAGE I N C I N E R A T I N G  PLANT I D E S I G N  I N C I N E R A T O R  I /  E X P E R I E N C E  

/ A T T I T U D E S  ON D E S I G N  OF FLUE-FED I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R O L 1  1 

P L A N T  ( SLUDGE(SEWAEE1 M U L T I P L E - H E A R T H  ) /  D E S I G N  OF I N C I N E R A T O R  FOR NUT I S L A N D  SEWAGE TREATMENT 

1 C O S T ( C A P 1 T A L )  I /  SOME C O N S I D E R A T I O N S  A F F E C T I N G  T H E  D E S I G N  OF REFUSE I N C I N E R A T I O N  P L A N T S  ( E M I S S I O N ( C 0 N T R  

FURNACE C O N F I G U R A T I O N  ( D E S I G N  HEAT-RECOVERY I N C I N E R A T O R  I /  

NEW CONTINUOUS GRATE P L A N T  FOR DERBY ( D E S I G N  I N C I N E R A T I O N  ) /  

FURNAZE D E S I G N S  FOR REFUSE B U R N I N G  ( D E S I G N  I N C I N E R A T O R  HEAT RECOVER A S H ( U T I L I Z A T I O N I /  

E P A T I O N  I /  FACTORS INVOLVED IN T H E  DESIGN O F  HIGH RISE CHIMNEY AND CHUTE S ~ S T E M S  ( INCIN 

E M I S S I O N ( C 0 N T R C L )  I N C I N E R A T O R  ) /  V I E W P O I N T S  FOR THE D E S I G N  OF MODERN REFUSE COMBUSTION P L A N T S  ( HEAT-RECO 

E N G I N E E R I N G  D E S I G N  OF REFUSE I N C I N E R A T O R S /  
CONCEPT AND D E S I G N  O F  3-WAY COMPOSTING PROJECT/  

-RECOVERY) 1 /  WHAT GOOD I N C I N E R A T I O N  MEANS - PART I 1  D E S I G N  PARAMETERS I HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  M 
F V A R I A T I O N S  I N  M U N I C I P A L  REFUSE ON SOME I N C I N E R A T O R  D E S I G N  PARAMETERS. ( H E A T I N G - V A L U E  ) /  EFFECTS 0 

S T E  HEAT U T I L I Z A T I O N  ( H E A T  RECOVERY C A L O R I F I C - V A L U E  D E S I G N  POWER USAGE ) /  WA 
SURVEY OF M U N I C I P A L  REFUSE I N C I N E R A T O R  D E S I G N  P R A C T I C E S  ( EM1 S S I  ON(CONTR0L)  ) / 

/ M U N I C I P A L  I N C I N E R A T O R  D E S I G N  P R A C T I C E S  AND TRENDS ( HEAT-RECOVERY SALVAGE 1 
PMENTS ( COST(CAP I T A L  I COST(OPERAT1NG) HEAT-RECOVERY DE S I G N  R A T I N G (  I N C I N E R A T O R )  ) /  REFUSE I N C I N E R A T  ION--TR 
R A T I O N  PLANT AT OEEPHAMS W'ORKS ( HEAT-RECOVEYY POWER D E S I G N  R E S I D U E  I /  REFUSE I N C I N E  

D E S I G N  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  D E S I G N  R E S I D U E  ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PA 
ONS ABOUT M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  D E S I G N  R E S I D U E ( D I S P 0 S A L )  COST(OPERAT1NG) I /  O B S E R V A T I  
ODOR EM1 S S I O N ( C C N T R O L 1  P E F R A C T O R I F S  R E S I D U E  H A N D L I N G  D E S I G N  S A F E T Y  P O L L U T I O N  G R I  NOER(GAPBAGE1 MANAGEMENT H 
P E R I E N C E  ( HEAT-RECOVERY O I L - R E F U S E - F U F L  H E A T ( S P A C E )  D E S I G N  SALVAGE ECONOMICS C O S T ( C A P I T A L 1  COST(OPERAT1NG 
PACE)  I /  I N C I N E P A T O R S  S E R V I C E  M E T R O P O L I T A N  C H I C A G O  ( D E S I G N  SALVAGE(  M E T A L )  C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  H 

CHOOSING T H E  R I G H T  I N C I N E R A T O R  ( D E S I G N  S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L )  S I T E - S E L E C T I O N  

WHEN TO B U I L D  AF: I R C I N E R A T O R  ( S A N I T A R Y - L A N D F I L L  D E S I G N  P E S T  VECTOR ) /  

) /  

08-11-00829 
08-0 2-01 700 
08-03-0 15 35 
08-03-00038 
0 8- 1 3-00492 
08-0 3-0048 3 
08-14-01 247 
10-0 1-00832 
06-04-00549 
08-03-00805 
10-0 9-007 07 
08-03-00607 
10-09-00508 
08-12-00827 
08-13-00491 
06-02-00241 
08-03-00030 
08-13-02138 
08-03-00 582 
08-13-008 19 
06- 0 3-0 10 47 
06-03-01303 
08-03-00054 
0 8-03-0 19 37 
08-03-01223 
08-07-0 1862 
08-06-01036 
0 8-0 43000 3 6 
08-1 3-00812 
10-0 1-007 40 
08-13-01272 
08- 06-00646 
08-06-00856 
08-13-01637 
0 6-12-00410 
0 8-0 3 -000 44 
05-03-01245 
08-06-008 21 
08-03-00470 
0 8- 0 3-0 0 50 7 
08-03-01054 
08-07-01696 
08-13-01891 
08-13-01203 
08 13-01362 
08-13-00477 
0 8 -13 -0 1203 
0 8- 02-0 0496 
09-01-00560 
08-13-00489 
01-01-01504 
08-03-0 1523 
08-06-00830 
08-06-01859 
08-06-000 24 
0 8-02-00496 
08-0 3-00470 
0 8- 10-0 19 3 5 
OB- 11-008 14 
04-03-015 29 
08- 13-01936 
08-03-00033 
08-13-01351 
08-03-00473 
08-0 3-0 17 09 
0 8-03-01040 
08-13-008 10 
08 -0 3 -0 12 43 
08-0 3-000 25 
0 8-03-0 1270 
08-03-00753 
08- 13-000 50 
08-06-00857 
08-13-00 509 
08-03-01524 
08-03-00783 
0 8- 13-020 24 
0 8-1 3-0 1381 
06-02-008 35 
08- 13-007 14 
0 8 - 13 -0 19 40 
08-03-007 93 
08-03-00023 
08-03-000 11 
0 8- 1 3-0042 1 
0 8-03-00 588 
08-03 -000 42 
0 8- 0 3- 00 4 1 3 
08-03-01447 
01-01-00726 
08-0 3-0 15 34 
0 8 -0 3 -0 00 34 
08-03-00744 
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I -1 
I 
1-l 

PMENT FOR M U N I C I P A L  I h C I N E R A T O R S  ( E M I S S I O N (  CONTROL)  D E S I G N  SCRUBBER( WATER) CENTRIFUGAL-SEPARATORS BAG-F I L  
G U I D E  TO I N C I N E R P T O F  I N S T A L L A T I O N S  ( C A L O R I F I C - V A L U E  D E S I G N  S E L E C T I O N  Q U A N T I T Y  SCRUBBER( WATER) E M I S S I O N ( C 0  

Y GRATES HEARTI-S A I R - I N L E T S  STACK DRAFT O P E R A T I O N  ) /  D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T I O N  PA 
R T  I /  D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T O R S  PA 
RT 11/ D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T O R S  PA 
N I C I P A L  I N C I N E R A T O R S  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  D E S I G N  STOKERS E M I S S I O N ( C O N T R 0 L I  ) /  S Q U E E Z I N G  HEAT F d  

L E C T I O N  1 /  C O N S I D E R A T I O N S  I N  I N C I N E R A T O R  D E S I G N  W I T H  RESPECT TO COMMUNITY ACCEPTANCE ( S I T E - S E  

I N C I N E R A T O R  PROGRAM ( SCRUBBER(WATER1 D E S I G N  SEWAGE(EFFLUENT 1 /  

I N C I N E R A T O R  D E S I G N  W I T H  OPERATOR I N  M I N D  ( HEAT-RECOVERY I /  

I N C I N E R A T O R  STYLES ARE CHANGING ( D E S I G N ( C O M P A R I S O N 1  EM1 S S I O N ( C O N T R 0 L )  1 / 

REFUSE I N C I N E R A T I O N  P L A N T  ( D E S I G N ( G R A T E 1  GRATE- INCINERATOR ) /  
R C L L I N G  ALONG T O  D E S T R U C T I O N  ( I N C I N E R A T I O N  D E S I G N ( G R A T E )  I /  

HOW HGT I S  I' TOO HOT 'I I N  AN I N C I N E R A T O R  ( DESIGN(TEMPERATURE)  ) /  
OF A P P L Y I N G  I N C I N E R A T O R  C R I T E R I A  ( E M I S S I O N ( C O N T R 0 L )  D E S I G N - C R I T E R I A  ) /  T H E  PROBLEMS 

S P E C I A L  REFUSE C H A S S I S  D E S I G N E D  BY TRUCK MAKER ( C O L L E C T I O N ( V E H I C L E 1  ) /  
REFUSE HOPPER DESIGNED FOR DOCK-LEVEL DUMPING ( C O L L E C T I O N  1 /  

M I S S I O N ( C O N T R O L 1  ) /  NEW I N C I N E R A T O R  D E S I G N E D  TO REDUCE FLY ASH E M I S S I O N  ( C O S T ( C A P I T A L 1  E 

RECOVER ASH(  U T I L I Z A T I O N )  / FURNACE DESIGNS FOR REFUSE BURNING ( D E S I G N  I N C I N E R A T O R  H E A T  

COMPOSTI NG COMPCS I T  I O N  1 / PROBLEMS I N  T H E  D E S T R U C T I O N  AND USE OF HOUSEHOLD REFUSE I N  MOROCCO ( 
N S E R V A T I O N  MACHINERY ( P Y R O L Y S I S  SALVAGE ) /  D E S T R U C T I V E  D I S T I L L A T I O N  - LANTZ CONVERTERS--BASIC. CO 
R D I S P O S A L  ( W E T - C X I D A T I G N  I /  D E S T R U C T I V E  O X I D A T I O N  OF ORGANIC MATTER I N  WASTE WATE 
T-RECOVERY C O M P A C T I O N ( 6 A L E R S )  ) /  FULHAM'S NEW REFUSE DESTRUCTOR ON S I T E  OF TWO P R E V I O U S  P L A N T S  ( SALVAGE S 
ONS FROM I N C I N E R A T O R  E F F L U E N T S  W I T H  FLAME I O N I Z A T I O N  DETECTOR ( E M I S S I O N ( A N A L Y S I S 1  I /  S T U D I E S  ON A N A L Y S I S  
S T  B Y  I T S  SELF-HEATING C A P A B I L I T Y /  EXPERIMENTS T O  D E T E R M I N E  T H E  DEGPEE OF D E C O M P O S I T I O N  OF REFUSE COMPO 

1 /  S I Z E  NO DETERRENT TO GOO0 REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  
ERATOR(FLUE-FED)  I /  A I R  P O L L U T I O N  DETERRENTS ( E M I S S I O N ( C O N T R O L 1  ) P O L L U T I O N  ( A I R )  I N C I N  
/ BPUSH A h D  TRUNK BURNING PLANT I N  C I T Y  O F  D E T R O I T  ( BULKY-WASTE E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  1 
OKELESS BRUSH BURNING P L A N T S  REDUCE A I R  P O L L U T I O N  I N  D E T R O I T  ( I N C I N E R A T I O N  COST ( C A P I T A L )  COST(OPERAT1NG) 
L E C T I O N  1 /  D E T R O I T  EDUCATES C I T I Z E N S  TO I M P R O V E  S A N I T A T I O N  ( CCL 
S T ( O P E R A T I N G 1  E C C N O h I C S  C O L L E C T I C N  ) /  D E T R O I T  I N C E N T I V E  SYSTEM SAVES $ 2  M I L L I O N  YEARLY ( CO 
Y ( C O L L E C T I O N  CONTAINEF ) /  D E T R O I T  SHOWS WAY T O  C L E A N  UP AT A S A V I N G  T O  EVERYBOD 

D E S I G N I N G  MODERN I N C I N E R A T O R  ( D E S I G N  ) /  

R O L L I N G  ALONG T O  D E S T R U C T I O N  ( I N C I N E R A T I O N  D E S I G N ( G R A T E 1  I /  

PAPER SACK U N I T  PACKS AND COMPRESSES A T  S I T E  ( DEVA COMPACTION S A C K ( P A P E R )  ) /  
PACK REFUSE I N T O  PAPER SACKS W I T H  AUTOMATIC U N I T S  ( DEVA S A C K ( P A P E R 1  COMPACTOR( S T A T I O N A R Y )  I /  
PACK REFUSE I N T O  PAPER SACKS W I T H  AUTOMATIC U N I T S  ( OEVA-SYSTEM ) /  

E ( Q U A N T I T Y  HEAT-RECOVERY UNDERGROUNDITRACK-SYSTEM) DEVA-SYSTEM ) /  PACKAGED WA ST 
E A L I N G  W I T H  DOMESTIC REFUSE ( C O L L E C T I O N  SACK(PAPER1 DEVA-SYSTEM CENTRALZUG COMPACTORS SALVAGE T I P P I N G  COM 

DEVELOP C O M B I N A T I O N  PACKER ( COLLECTION-EQUIPMENT I /  
NEW L I N E ' S  E N G I N E E R I N G  DEVELOPED I N  PAST YEAR ( H A U L I N G  I /  

O S I T I O N  I /  D E V F L O P I N G  C L A S S I F I C A T I O N S  FOR REFUSE ( Q U A N T I T Y  COMP 
EAT-RECOVERY D E S I G N  I /  U N I Q U E  I N C I N E R A T O R  DEVELOPS POWER AND P R O V I D E S  S A L T  WATER C O N V E R S I C N  ( H 

I N C I N E R A T O R  CUTS A I R  P O L L U T I O N  WITH NEW E N G I N E E R I N G  D E V I C E S  ( P O L L U T I O N ( A I R 1  E M I S S I O N ( C O N T R 0 L )  ) /  
OF SEWAGE SLUDGE ( COMPOSTING ) /  DEWATERING AND D R Y I N G  AS A P R E R E Q U I S I T E  T O  COMPOSTING 

NCREASE ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  LAND)  ) /  SAN D I E G O  D I S P O S A L  P L A N  PROVIDES FOR A 20-YEAR P O P U L A T I O N  

S T (  C O L L E C T I O N )  1 / WE'RE S W I T C H I N G  TO D I E S E L - D R I V E N  REFUSE TRUCKS ( C O L L E C T I O N - E Q U I P M E N T  CO 

T H E  PORTEUS PROCESS ( SLUDGE(SEWAGE1 DEWATERING(SLUDGE)  I /  

D R I V E R  D I E S  AFTER F A L L  I N  I N C I N E R A T O R  ( S A F E T Y  ) /  

FORTY S T A T E S  P R O H I B I T  UNCOOKED GARBAGE D I E T  FOR HOGS ( LAW ANIMAL-FOOD) I /  
ONE F A M I L Y  I N  E I G H T  MAKES THE D I F F E R E N C E  ( G R I N D E R ( H 0 M E I  C O M P O S I T I O N  I /  

R E V O L V I N G  GRATES MAKE T H E  D I F F E R E N C E  ( I N C I N E R A T I O N  I /  
I T  MADE A B I G  D I F F E R E N C E  ( S A N I T A R Y - L A N D F I L L  ) /  

P R I V A T E  HAULERS ARE T H E  D I F F E R E N C E  TO NEW YORK/ 
( H E A L T H )  / I N V E S T I G A T I O N  OF THE COMMCN TREATMENT OF D I G E S T E D  SLUDGE AND R U B B I S H  ( SLUDGE(SEWAGE1 COMPOSTI 

R E )  COMPOSTING C O S T ( C P P 1 T A L )  C O S T ( O P E R A T I N G 1  ) /  DIGESTER CONVERTS SAWDUST I N T O  HUMUS ( B A C T E R I A t C U L T U  
NG 1 /  B A C T E R I O L O G I C A L  D I G E S T E R  FOR TREATMENT OF M U N I C I P A L  REFUSE ( COMPOSTI  
G ) /  IMPROVEMENTS I N  B A C T E R I O L O G I C A L  D I G E S T E R S  FOR CONVERSION O f  ORGANIC WASTE ( COMPOSTIN 
IC WASTE D I S P O S A L  WITH S P E C I A L  EMPHASIS ON C E L L U L O S E  D I G E S T I O N  ( COMPOSTING I /  HOUSEHOLD WASTE D I S P O S A L  - 

THE Q U A N T I T Y  OF GARBAGE THAT CAN B E  D I G E S T E D  W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E W E R )  1 /  

CONTROLLED GARBAGE D I G E S T I O N  ( SEWER-DISPOSAL G R I N D I N G  I /  
D U A L  D I S P O S P L  O F  GARBAGE A N 0  SEWAGE ( SEWERS D I G E S T I O N  ) /  

G R I N D I N G  P L A N T  A T  PICHMOND, I N D I A N A  ( C O S T ( C A P 1 T A L )  D I G E S T I O N  I /  CENTRAL GARBAGE 
I N G  AGRICULTURAL WASTES ( FEEDLOT-PROBLEM COMPOSTING D I G E S T I O N  LAGOONS F I E L D - T R A S H  WASTE-MANAGEMENT I /  PRO 

WER) ) /  D I G E S T I O N  OF GARBAGE W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E  

E P )  I /  A YEAR'S E X P E R I E N C E  I N  D I G E S T I O N  OF SEWAGE AND GARBAGE S O L I D S  ( D I S P O S A L ( S E W  

I ) /  D I G E S T I O N  S T U D I E S  OF PURE VEGETABLES t D I S P O S A L ( S E W E R  

W@MEN VOTERS TACKLE TOWN'S REFUSE D I L E M M A  ( LAW S A N I T A R Y - L A N D F I L L  I /  

D I G E S T I O N  OF GARBAGE ( D I S P O S A L (  SEWER) 1 / 

EFFECT OF A D D I T I O N  OF NITROGEN ON D I G E S T I O N  OF PAPER PULP ( D I S P O S A L ( S E W E R )  ) /  

WANLIP SLUDGE D I G E S T I O N  P L A N T  ( COMPOSTING DAN0 SLUDGE(SEWAGE1 ) /  

COMPOSTI  NG FARM AND GARDEN WASTES I D I G E S T  I O N (  ANAEROBIC 1 COMPOSTING( T Y P E S )  I*/  

T I O N  I /  ARE P I P E L I N E S  T H E  ANSWER TO WASTE C O L L E C T I O N  D I L E M M A ?  ( C O L L E C T I O N  SLURRY-PUMPING C O S T ( O P E P A T 1 N G )  

CTOR ) /  D I M E N S I O N S  OF THE S O L I D  WASTE PROBLEM ( C O S T ( U N 1 T )  VE 
C T I O N  I /  DINOSAUR TRANSPORT SOLVES A C L E A N S I N G  PdO8LEM ( COLLE 

ECONOMICS OF HEAT RECOVERY I N  D I R E C T - F L A M E  FUME I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R O L 1  ) /  

E AND CANADA ( SALVAGE I /  THE WASTE TRADE DIRECTORY OF DEALERS AND CONSUMERS I N  T H E  U N I T E D  STAT 

S C A L f  UP C F  COMBUSTION POT B E H A V I O R  BY D I M E N S I O N A L  A N A L Y S I S /  

DIRECT-CHARGE I N C I N E R A T O R S  CAN DO A GOOD J O B /  

L E  OF 3 CU M S I Z E  ( S A M P L I N G  A N A L Y S I S  ) /  NEW GENERAL D I R E C T I O N S  FOR T E S T I N G  O F  REFUSE, IMPORTANCE O F  T A K I N  

WORLD WASTE TRADE DIRECTORY OF IMPORTERS AND EXPORTERS ( SALVAGE I /  
A T I O N ( L A N D )  I /  SWAMPS D I S A P P E A R  I N  GARY 9 I N D I A N A  ( S A N I T A R Y - L A N D F I L L  RECLAM 

D I S C A R D E D  B I T  O F - T R A S H  ( P O L L U T I O N  I /  
c ) /  25 B I L L I O N  BOTTLES,  4 8  B I L L I O N  CANS D I S C A R D E D  BY U.S. EACH YEAR ( BOTTLES T I N - C A N S  P L A S f i -  

R A T I N G )  ) /  ENGINEER D I S C U S S E S  I N C I N E R A T I O N  C O S T S  ( C O S T ( C A P 1 T A L I  C C S T ( 0 P E  

S A N I T A R Y - L A N D F I L L  ) /  ENGINEER D I S C U S S E S  THE C I T Y  TRANSFER S T A T I O N  ( C O S T ( D 1 S P C S A L )  

PROLONGS L I F E  OF S A N I T A R Y  L A N D F I L L  ( GRINDER CRUSHER D I S I N T E G R A T O R  I /  D I S I N T E G R A T O R  
I N D E R  CRUSHER D I S I N T E G R A T O R  ) /  D I S I N T E G R A T O R  PROLONGS L I F E  OF S A N I T A R Y  L A N D F I L L  ( GR 
Y-WASTE I /  D I S M A N T L I N G  R A I L R O A D  F R E I G H T  CARS ( I N C I N E R A T I O N  B U L K  

SPENSIONS ( WET-GXIOATION I /  REMOVAL OF D I S S O L V E D  OR D I S P E R S E D  ORGANIC M A T E R I A L  FROM AQUEOUS S O L U T I C h S  AND 

TACOMA D I S C O N T I N U E S  COMPOSTING OPERATIONS ( F A I L U R E  ) /  

LONDON CENTRE DISCUSSCS O N - S I T E  I N C I N E R A T I C N  I O N ( C O N T R 0 L  1 I /  

NEW DEODOPANT SPRAY D I S I N F E C T S ,  REPELS F L I E S  ( CONTAINER ODOR(CONTROL1 ) /  

WASTE D I S P E R S A L  I N T O  THE SEAS/  

0 8 - 0 6 - 0 0 8 2 0  
OB -1 3-000 3 5 
08-03-00771 
08-1 3 - 0 0 7 4 8  
0 8 - 1 2 - 0 0 7 5 0  
08-13-00749 
08-03-00041 
08-13-00490 
0 8-0 3-00 4 67 
0 8 - 1 3 - 0 1 4 5 5  
0 8-0 3- 01 2 90 
0 8 - 1 3 - 0 1 2 9 7  
08-13-00620 
0 8 -  13-00 8 5 8 ,  
03-02-01681 
03-04-0 16 2 1  
0 8-03-00 5 8 3 
0 8 - 1 3 - 0 0 9 0 0  
08- 13-000 5 0  
08-0 3-0 1290 
06 -0 3 -0 1 1 2 8 
10-02-01057 
10-01 -02041 
0 8-0 3-0 13 8 7  
0 8 - 0 6 - 0 0 0  5 2  
06-01-00404 
07-01-0079 8 
08-06-01772 
0 8 - 0 7 - 0 0 8 5 9  
0 8-0 7-0 18 3 6  
03-01-01205 
03-01-01791 
03-0 1-015 5 5  
03 - 0 9 - 0 1 8  3 8  
0 3 - 0 5 - 0 2 1 6 0  
03-01-00997 
0 3 - 0 5 - 0 0 1 7 4  
01-0 1-002 15 
03 -02-0 19 42 
03-04-01 6 1  1 
0 2-0 1-002 34 
0 8 - 0 3  -00 5 82 
0 8 - 0 6 - 0  1 6 5 4  
06-01-00384 
1 0-0 2-0 1 2 8 2 
07-01-0 1804 
0 1 - 0 6 - 0 1 5 8 0  
0 3 - 0 2 - 0 0 1 6 0  
0 9-0 5-0 11 32 
09-07 -0 13 29 
0 6 - 0 3 - 0 0  5 2  1 
07-0 1-0 11 87 
0 3  -0 1-0 1649 
06- 0 1-00 6 1 6 
09-0 1-009 37 
0 6 - 0 4 - 0 0 6 1 5  
0 6- 04-00 3 11 
06-05 -0 2 135 
06-01-01984 
0 9 - 0 1 - 0 1 9 5 5  
09 -0 1 -002 7 2 
09-01-0 1 5 9 6  
01-09-01221 
09-01-009 3 6  
09-0 0 9- 0 1-00933 1 - 0 0 8 6 6  

09-01-00934 
0 6 - 0 3 - 0 1 8 6 8  
09-0 1-009 27 
0 6 - 1 1 - 0 1 4 8 9  
01-04-0 19 16 
10-09-01996 
0 8 - 1 1 - 0 0 7 2 8  
01-0 1-0 11 16 
03-01-OOS16 
0 8- 0 3 - 0 0 6 0  3 
08-06-00007 
02-0 4-01246 
04-0 2-0 210 4 
04-0 2-0 2 1 0 5 
07- 10-0 11 37 
-~ 0 1 - C 1 - 0 1 0 1 4  
11-0 1-000 7 2  
0 6 - 0 3 - 0 1 2 0 6  
08-14-0 1 5 8 7  
0 8- 0 1-0 1 269 
0 3 - 0 3 - 0  1731 
03-1 1-0 16 14 
0 5 - 0 3 - 0 0 2 3 7  
0 5 -0 3 -00 2 37 
08-07-01 995 
09-04-01274 
10-0 1-0 2 0 7 3  
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CY ( S A C K ( P L A S T 1 C )  11 SOME E F F E C T S  O F  
ON T H E  D I S P O S A L  O F  

A WORKABLE S O L U T I O N  TO REFUSE 
ORANGE COUNTY ADOPTS MASTER P L A N  O F  REFUSE 

COST OF REFUSE C O L L E C T I O N  AND 
ABANDONED S T K I P  M I N E S  S T U U I E D  FOR S O L I D  WASTE 

S A N I T A R Y  L A N D F I L L  COSTS 68 C E N T S  PER T O N  FOR 
CREMATORY FOR A N I  MAL 

DEVELOPMENT OF CPEN-PIT  I N C I N E R A T O R S  FOR S O L I D  WASTE 
O F F E R I N G  P O S S I B I L I T I E S  I N  BOTH REFUSE C O L L E C T I O N  AND 

A N A L Y S I S  O F  REFUSE C O L L E C T I O N  AND S A N I T A R Y  L A N D F I L L  
E X A M I N I N G  COSTS I N  S O L I D  WASTE 

THE GERMAN CHUTE SYSTEM O F  
M E T R O P O L I T A N  APPROACH TO REFUSE 

D I S P O S A L  - P A P T  X - THE AREA-WIDE APPROACH T O  REFUSE 
NT ) /  F L U I D  BEG I N C I N E R A T O R S  S T U D I E D  FOR S O L I D  WASTE 

S T A T I O N A R Y  PACKER A I D S  M I C H I G A N  P L A N T  
I ) /  T E C H N I C A L  DEVELOPMENTS I N  REFUSE C O L L E C T I O N  AND 
A L )  S T A T U S  I /  CONTROLLED COMBUSTION FOR S O L I D  WASTES 
I /  THE I N T E R N A T I O N A L  P I C T U R E  O F  R E F U S E  

F I N D I N G  LOWEST COST F O R  R E F U S E  
A T I N G ( S P A C E 1  L A N D ( U T I L I Z A T I O N 1  R E V I E W  I /  S O L I D  WASTE 

C O S T S  OF GARBAGE C O L L E C T I O N  AND 
ERATOR I /  COMPOSTING - I T S  R O L E  I N  EUROPEAN REFUSE 

GRINDING--AN A I D  I N  REFUSE 
A T I O N  G R I N D I N G  ) /  FUTURE TRENDS I N  WASTE STORAGE AND 
I N G  VECTOR PEST COMPOSTING I /  DEVELOPMENTS I N  REFUSE 

EARCH-NEEDS ) /  RESEARCH WORK ON REFUSE 
/ M ECHAN I C A L  REFUSE 
P O S T I N G  I /  AS JAPANESE T R A I L  I N  WASTE 

SMOKELESS BRUSH 
I /  A R E G I O N A L  APPROACH T O  REFUSE 
H I /  SUBUPBAN C O M M U N I T I E S  J O I N  T O  P L A N  REFUSE 

I L L I N O I S  MEASURE A I M S  AT U P G R A D I N G  
ELEMENTS OF AN CRDINANCE FOR REFUSE 

F T H E  SALVAGE I N D U S T R Y  A S  THEY R E L A T E  T O  S O L I D  WASTE 
P U B L I C  H E A L T H  AND REFUSE 

M E E T I N G  THE CHALLENGE OF S O L I D  WASTE 
SPOSAL GARCHEY I /  E N G I N E E R I N G  ASPECTS OF TOWN REFUSE 
TORY PATHOGENS P U B L I C  ACCEPTANCE I /  M U N I C I P A L  REFUSE 
L I C  WORKS - C I T Y  P R A C T I C E S  FOR REFUSE C O L L E C T I O N  AND 

MASTER P L A N  FOR TOWN REFUSE 
OURTEEN M I C H I G A N  C I T I E S  FORM CO-OPERATIVES FOR T R A S H  

N O V E L  PROCESS COULD A I D  I N  WASTE 
PAPER SACKS PREPARED FOR 

BULKY-WASTE G R I N D I N G  ) /  MECHANICAL METHODS O F  REFUSE 
I /  REFUSE 

T H E  D A N 0  METHOD O F  R F F U S E  
COUNTY PREPARES A MASTER P L A N  F O R  REFUSE 

S I Z E  NO DETERRENT T O  GOOD REFUSE 
O P E R A T I O N  ' I  B I G  SQUEEZE I' TAKES ON R E F U S E  

M A I N  C O N S E R V A T I O N I S T S  A I D  S O L I D  WASTE 
STOCKHOLM USES C O N I C A L  BURNERS TO A I D  

MODERN W E I G H I N G  METHODS SPEED REFUSE 
REFUSE C O L L E C T I O N  I /  R A I L - H A U L  REFUSE 
S T R U C T I V E  C X I D A T I O N  OF O R G A N I C  MATTER I N  WASTE WATER 
EAT-R ECOVERY I N C I N E R A T I O N  POWER COMPOSTING / REFUSE 

REFUSE C O L L F C T I O N  AND 
REFUSE COLLECT I O N  AND 
REFUSE C O L L E C T I O N  AND 
REFUSE C O L L E C T I O N  AND 
REFUSE C O L L E C T I O N  AND 

C E L L U L O S E  D I G E S T I O N  ( COMPOSTING I /  HOUSEHOLD WASTE 
PROBLEM ( COMPCSTING TOLLEMACHE I/ HOUSEHOLD WASTE 
T I O N  P E S T S  GRINDER(GARBAGE1 I /  M U N I C I P A L  SOLID-WASTE 
-LAN DF I L L  POLLUT I O N  ( WAT ER I 1 / MUN I C  I P A L  SOL I D-WASTE 
T ( O P E R A T I N G 1  D E S I G N  P E S I D U E  I /  M U N I C I P A L  SOLID-WASTE 
NTROL I COST(  CAP I T A L  ) / M U N I C I P A L  SOLID-WASTE 
R A T I O N  COMPOST I N G  ECONOMICS ) /  M U N I C I P A L  SOLID-WASTE 
G SALVAGE C O M P O S T ( A h A L Y S 1 S I  / M U N I C I P A L  SOLID-WASTE 
N G  M A R K E T I N G  S L U D G E t S E W A G E I  I /  M U N I C I P A L  SOLID-WASTE 
G E )  I N C I N E P A T I C N  COMPOSTING I /  M U N I C I P A L  SOLID-WASTE 
S A N I T A R Y - L A N D F I L L  P C L L U T I O N  1 / M U N I C I P A L  SOLID-WASTE 
O L L E C T I O N  REGIONAL-APPROACH I /  M U N I C I P A L  SOLID-WASTE 
R Y - L A N D F I L L  VOLUME-FEDUCTICN I N C I N E R A T I O N  I /  REFUSE 
I N G  R A I L -  PAUL I N C  I N E R A T I  ON COST(  O P E R A T I  NGI  I / REFUSE 
WASTE S A N I T A R Y - L A N D F I L L  OCEAN-PUMPING ) /  S O L I 0  WASTE 
F I L L  I /  REFUS E 

SALVAGE(  FERROUS) SALVAGE(N0N-FERROUS)  ) / A U T O M O B I L E  
N ( C O N T R 0 L I  Q U A N T I T Y  I /  IMPACT O F  T H E  S O L I D  WASTE 

THE S O L I D  WASTE 

) C O L L E C T I C N  T I P P I N G  S A L V A G E  ECONOMICS I/ REFUSE 
L E C T I O N  ) /  P E O R I A ' S  E I G H T  YEARS OF P R I V A T E  
-SLAGGING METHOD ( I N C I h E R A T O R  I /  U N I V E R S A L  REFUSE 
S-DEVELOPMENT I /  THF B U P E A U  O F  M I N E S  LOOKS AT REFUSE 

C O S T ( C A P 1 T A L )  D E S I G N  ) /  A COMBINED SCHEME OF SEWAGE 
M I  S S I O N (  CONTROL 1 PEAT-RE COVERY ) / R E F U S E  

LOS ANGELES WARNED ABOUT S H R I N K I N G  
GARBAGE 

F I N A N C I N G  k A T E R t  SEWAGE AND S O L I D  WASTE 

P A I L K O A D t  REFUSE HAULER COOPERATE ON 

U.S. S O L I D  WASTE 

D I S P O S A B L E  BAGS ( ' S A C K I P A P E R )  C O L L E C T I O N  ) /  
D I S P O S A B L E  P L A S T I C  L I N E R S  O n  REFUSE H A N D L I N G  E F F I C I E N  
D I S P O S A B L E S  ( P L A S T I C ( D I S P 0 S A L - P R O B L E M S )  I / 
D I S P O S A L /  
D I S P O S A L /  
D I S P O S A L /  
D I S P O S A L /  
D I SPO S A L  / 
D I S P O S A L /  
D I S P O S A L /  
D I S P O S A L  / T H E  
D I S P O S A L /  RENO I 1  - AN I N T E R E S T I N G  AND E X C I T I N G  MACH1 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  
D I S P O S A L  ( 
D I S P O S A L  ( 
D I S P O S A L  - 
DTSPOSAL - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  - 
D I S P O S A L  A 

A N I M A L - F E E 0  CONTAINERS Q U A N T I T I E S  LABOR-RE 
COLLECT I O N  1 / 
C O L L E C T I O N  I /  
C O L L E C T 1  ON REGIONAL-APPROACH I / 
COLLECT I O N  REGIONAL-APPROACH / M U N I C I P A L  
COMBUSTION E M I S S I O N ( C O N T R 0 L )  DEMONSTRATION 
COMPACTION 1 / 
COMPOS I T  I O N  C O L L E C T I O N  TRANSFER-STATION D I  
C O M P O S I T I O N  Q U A N T I T Y  D E S I G N  H I S T O R Y  E M I S S I  
COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  
CGMPUTER I /  
C O S T ( D I S P 0 S A L I  Q U A N T I T Y  R E Q U I R E M E N T S ( S A N 1 T  
COST ( O P E R A T I N G  I I /  
CCST(OPERAT1NG) C O M P O S I T I O N ( C O M P 0 S T )  I N C  I N  
GONDARD I /  
GONDARD COMPOST1 NG G R I N D E R (  HOME 1 I N C I N E R A T  
H E A L T H  I N C I N E R A T I O N  S A N I T A R Y - L A N D F  I L L  G R I N  
HEAT-RECOVERY I N C I N E R A T I O N  C O M P O S I T I O N  / 
I N C I N E R A T I O N  COMPOSTING V A L U E ( C O M P 0 S T )  R E S  
I N C I N E R A T I O N  SALVAGE BULKY-WASTE R E S I D U E  I 
I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE COM 
I N C I N E R A T O R  BULKY-WASTE I /  
I NCINEGA TOR GO ST (CAP I TA L l  
I N C I N E R A T O R  COST(  C A P I T A L  I REGIONAL-APPROAC 
LAW ) /  
LAW S A N I T A R Y - L A N D F I L L  I /  
ON-SITE-PROCESS I N G  ) /  PROBLEMS 0 
PATHOGEN COMPOSTING I /  
P R O T E C T I O N S  VOLUMES LAW 1 /  
Q U A N T I T Y  C O M P O S I T I O N  C O L L E C T I O N  COMPOSTING 
Q U A N T I  T Y  COMPO S I  T I  ON S A N I  TARY- LANDF I LL I hC 
Q U A N T I T Y  SANITARY-LANDF I L L  I N C I N E R A T I O N  OP 
REGIONAL-APPROACH ) /  
P EGIONAL-APPROACH S A N I T A R Y - L A N D F I  LL ) /  F 
SALVAGE I /  
SALVAGE SACK(PAPER1 I N C I N E R A T O R  ) /  
SALVAGE SAN I TAR Y-LANDF ILL  I N C I  N E R A T I  ON SAC 
SALVAGE S A N I T A R Y - L A N D F I L L  T RANSFER-STAT I C N  
SALVAGE(  M E T A L S )  COMPOSTING ) /  
S A N I T A R Y - L A N D F I L L  I/ 
S A N I T A R Y - L A N D F I L L  I /  
S A N I T A R Y - L A N D F I L L  ) /  
S I T E - S E L E C T I O N  I /  
T E P E E  I N C I N E R A T I O N  BULKY-WASTE ) /  
TRANSFER ( EQU I P M E N T I  ) /  
TRANSFER-STATION CCMPACTION C O S T ( F R  E IGHT I 
W E T - O X I D A T I O N  I / DE 
A COMMUNAL OR A THERMOECONOMICAL PROBLEM ( 
A N  ANNOTATED B I B L I C G R A P H Y  1954-1955/ 
A N  ANNOTATED B I B L I O G R A P H Y  1956-1957/ 
A N  ANNOTATED B I B L I O G R A P H Y  1Q58-1959/ 
A N  ANNOTATED B I B L I O G R A P H Y  1960-1961/ 
A N  ANNOTATED B I B L I O G R A P H Y  1962-1963/ 
I. SOME M I C R O B I O L O G I C A L  ASPECTS OF ORGANIC 

PART I - NATURE AND MAGNITUDE ( Q U A N T I T Y  C 
P A R T  I 1  - THE S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y  
P A R T  I 1 1  - I N C I N E R A T O R  D E S I G N  ( I N C I N E R A T I  
PART I V  - I N C I N E R A T O R  D E S I G N  ( E M I S S I O N ( C 0  
P A R T  I X  - A N  OVER-ALL E N G I N E E R I N G  E V A L U A T I  
PART V P L A N N I N G  M U N I C I P A L  COMPOSTING OPERA 
P A R T  V I  - COMPOST PLANT D E S I G N  AND O P E R A T I  
P A R T  V I 1  - C O M B I N E D  D I S P O S A L  OF SEWAGE S L U  
PART V I 1 1  - AN OVER-ALL E N G I N E E R I N G  EVALUA 
P A R T  X - THE AREA-WIDE APPROACH T O  R E F U S E  
P U L V E R I Z A T I O N  ( G R I N D I N G  COMPOSTING S A N I T A  
SURVEY AND PROPHECY ( S A N I T A R Y - L A N D F I L L  CO 
WHERE T O  GO FROM HERE ( I N C I N E R A T I O N  E M I S S  
WHY P U L V E R I Z A T I O N  ( G R I N D I N G  SANITARY-LAND 

C O S T (  O P E R A T I  NG)  

I I M A B E L R E I G N '  S HOUSEHOLD WASTE D I S P O S A L  

N A T I O N A L  PROBLEM ( BULKY-WASTE C O S T ( D I S P 0 S  
D I S P O S A L  ACT ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I O  
D I S P O S A L  ACT ( LAW ) /  
D I S P O S A L  ACT ( LAW ) /  
D I S P O S A L  A N  A N A L Y S I S  OF A L T E R N A T I V E S  ( C O S T ( O P E R A T 1 N G  
D I S P O S A L  AN EXAMPLE TO OTHERS ( S A N I T A R Y - L A N D F I L L  COL 
D I S P O S A L  A N 0  I T S  ACCOMPLISHMENT THROUGH FLAME-CHAMBER 
D I S P O S A L  AND RECOVERY P O S S I B I L I T I E S  ( ASH SURVEY S A L V  
D I S P O S A L  AND REFUSE COMPOSTING I N  L E I C E S T E R  ( CAN0 GO 
D I S P O S A L  AND THE M E C H A N I C A L  ENGINEER ( I N C I N E R A T I O N  E 
D I S P O S A L  AREAS ( LAND(SHORTAGE1 S A N I T A R Y - L A N D F I L L  I /  
D I S P O S A L  AS A SEWAGE PROBLEM ( D I S P O S A L ( S E W E R )  I /  

03- 09-00200 
03-0 9-0 199 2 
11-02-019 30 
01-03-00954 
01-05-00590 
01-0 5-0 19 58 
0 3-0 8-009 49 
07 -03 -00 5 66 
07-12-00649 
0 8-03-0 13 47 
08-0 3 -0 19 56 
03-02-0 13 13 
07-01-01512 
01-02-00196 
0 3- 12-009 1 1 
01-05-01299 
0 1-05-00403 
10-06-01143 
03 -05 -00498 
01-01-002 98 
08-03-000 25 
01-01-01176 
0 1- 0 2- 00 2 20 
0 1-0 1-000 97 
03-C 8-0 100 5 
06-03-00149 
05 -02-00 561 
01- 01-0 1379 
01-01-01237 
08-0 3-0 16 39 
06-0 1-0 1895 
08-03-02123 
0 1-0 1-00 663 
0 8-C7-00580 
01-05-00147 
08-03-00 5 76 
0 1-0 4-0 2 1 42 
07-11-00756 
04- 02-0 1 1 5 2 
06-09-0 11 60 
01 -01-0042 2 
01-01-00211 
0 1-0 1-007 26 
01-01-00675 
0 1-05-0 12 55 
01 -05 -0 17 8 3 
10- 1 3-0 2 1 66 
03-09-0 1886 
01-01-0 2098 
07-0 1-0 15 14 
06-C4-01488 
07-0 1-00642 
07-01-00798 
07- 13-00 573 
07-03-0 1860 
08-07-0 17 51 
03-03-00551 
10-08-00 171 
10-01 -0 20 41 
0 1- 01 -00 7 85 
01-01-00168 
01-01-00516 
01-01-00540 
0 1-0 1-00 5 84 
01-01-00680 
06-0 1-0 19 84 
06-04-01979 
01- 0 1-0041 1 
07-01-00412 
08-03-00413 
08-03-004 14 
0 1-02-00405 
06-12-00409 
06-12-00410 
06-1 2 -004 1 5 
01-01-00407 
01-05-00403 
05-0 9-0 12 51 
01-01-01317 
0 1-0 1-GO 6 24 
05-05-0 188 5 
01-07-00742 
0 1-04-002 32 
0 l-G4-00198 
0 1-0 4-0 12 9 1 
01 -02-00 6 55 
07-01-0 1549 
G8-11-00755 
04-01-00111 
0 6-03-0 130 3 
08-13-01288 
0 7-04-0 19 1 7 
09-01-00938 



REFUSE 
REFUSE 

A L I  S L U D G E t S E W A G E I  I /  E X P E R I E N C E  W I T H  CENTRAL REFUSE 
C R G A N I Z A T I O N  OF GARBAGE C O L L E C T I O N  AND 

REF USE 
R E F U S E  

C E N T I V E  BONUS A S  A P P L I C A B L E  T O  REFUSE C O L L E C T I O N  A N 0  
E I N C I N E R A T I O N ,  FUNDAMENTAL C O N S I D E R A T I O N S  OF REFUSE 

P U B L I C  H E A L T H  ASPECTS O F  WASTE 
F L O R I D A  DOCTOR URGES 

L I N C I N E R A T I O N  ) /  REFUSE 
CANNERY WASTE 

T I C  I /  EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE 
L U E  I /  EUROPEPN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE 
I O N  AND D I S P O S A L  I N  WESTERN EUROPE-- PART I V -  REFUSE 
I G A T I O N  ON THE S I G N I F I C A N C E  OF P L A N T  S I Z E  FOR REFUSE 

P A C T I O N  S A N I T A R Y - L A N D F I  L L  TRANSFER-STAT I O N  I /  REFUSE 
WASTE 

SLUDGE TREATMENT AND 
SLUDGE 

- O X I D A T I O N  I /  SLUDGE 
C H I C A G O  P I L O T  S T U D I E S  O F  SLUDGE 

F I L L  OPEN DUMP C O S T ( 0 P E R A T I N G I  C O S T ( C O L L E C T I O N 1  I /  
NTRACT C O S T ( C O L L E C T I 0 N  1 1/  SEA T T L  E 

CONTRACTOP'S T R A I L E R  I D E A  WINS H I M  I N D U S T R I A L  
MANAGEMENT OF REFUSE 

OPEN B I D S  ON C I T Y  
KODAK PARK WASTE 

N C I N E R A T I O N  I /  
SSION(CONTROL1 I/ HARBOR REFUSE 

COLLECT I ON AND 
ONOMICS HEAT-RECOVERY I/ PROBLEMS OF REFUSE 

I N D U S T R I A L  S O L I D  WASTE PRODUCTION AND 
T-R ECOVERY SAN I TARY-LANDF I LL 1 / SOLID-WASTE 
I C O S T ( C A P 1 T A L I  DANO T R A N S F E R - S T A T I O N  I /  REFUSE 
A T I N G I  SLUDGE( SEWAGE) ) /  SLUDGE 

FURTHER THOUGHTS ON REFUSE 
R Y - L A N D F I L L  I/ SOME THOUGHTS ON T H E  FUTURE O F  REFUSE 
I O N )  BULKY-WASTE I /  REFUS E 
ENT C O N D I T I O N  AND F @ P E C A S T S  FOR THE FUTURE OF REFUSE 

REFUSE COLLECT I O N  AND 
BOLD P L A N S  NEEDED FOR REFUSE 

M I C S  D E S I G N  I/ REFUSE 
I /  I N C I N E R A T I O N  

ECTOR P E S T  I /  THE S A N I T A R Y  L A N D F I L L  METHOD OF REFUSE 
SEWER I /  MEANS OF R A K I N G S  

REFUSE 
E C O L L E C T I O N  I N C I N E P A T O R  E M I S S I O N ( C O N T R 0 L I  I / REFUSE 
RATOR E M I S S I O N ( C C N T F 0 L I  SLUDGE(  I N D U S T R I A L )  I /  REFUSE 
Z A T I O N  ECONOMICS I /  R E G I O N A L  REFUSE 
R A T I O N  I /  HOUSE REFUSE 
QUENCY C O M P O S I T I O N  Q U A N T I T Y  I /  REFUSE C O L L E C T I O N  A N 0  

( C O S T ( O P E R A T 1 N G I  V E H I C L E S  I / REFUSE C O L L E C T I O N  AND 
AGE S A N I T A R Y - L A N D F I L L  I/ REFUSE C O L L E C T I O N  AND 
U E T T E ( F U E L 1  C A L O R I F I C - V A L U E  I /  REFUSE C O L L E C T I O N  AND 
Q U I R E M E N T S )  C O N T A I N E R ( S 1 Z E I  I / REFUSE C O L L E C T I O N  AND 
ME METHOD OF I N C I N E F A T I O N  FOR C O M B U S T I B L E  SOLVENTS ( 

I /  P U B L I C  ACCEPTANCE OF 

LVAGE OBRON COMPOSTING S I Z E - R E D U C T I O N  I /  NEW 
WATER) OPEN-DUMPING I /  WASTE 

U S E  OF COMPUTERS FOR REFUSE 
OMP9 S T I N G  I / T E C H N I  CAL-ECONOMIC STUDY OF SOL I D  WASTE 
N I M A L - F E E D  P O L L U T I Q h ( W A T E R 1  S I T E - S E L E C T I O N  I / REFUSE 
N D F I L L  I /  
AL-APPROACH I / COUNTY PLANS 

I /  
THOGEN I /  

D I S P O S A L  ( SEWER I I /  
(SEWER) I /  
AGE)  I /  

NEW SYSTEM FOR 
ON T H E  

A F I E L D  STUDY ON THE 
DUAL 
D U A L  

THE 

C T I O N  HEAT-RECCVERY I N C I N E R A T  I O N  ) /  ACCUMULATION AND 
N-DUMPING I/ 
S S I  I /  GLASS GROUP S T U D I E S  

I /  A I R  P O L L U T I C N  A S P E C T S  OF TEPEE BURNERS USED FOR 
ONTROL)  HEAT-RECOVERY S A L V A G E ( M E T A L  I I /  I N C I N E R A T I O N  

B I B L I O G R A P H Y  ON 
I N D I N G  I /  C O L L E C T 1  ON AND 
I ON/ 

T H E  
N E R A T I O N  I /  THE WATER LAW AND I T S  E F F E C T S  ON T H E  

S I T I O N  A N I M A L - F E E D  ) /  PEPOPT UPON THE C O L L E C T I O N  AND 
I N E R A T  I O N  SANITARY-LANDF I L L  I / COMB1 NED 
M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I 1  - COMBINED 
D I Z A T I O N  METHODS ( I N C I N E R A T I O N  N E T - O X I D A T I O N  I /  T H E  

U L T I M A T E  
PROGRESS I N  

A D V I C E  ON I N C I N E R A T I O N  

C O S T ( O P E R A T 1 N G I  I/ 
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D I S P O S A L  
D I S P O S A L  
D I SPOSAL 
D I S P O S A L  
01 SPOSAL 
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D I S P O S A L  
D I  S POS AL 
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01 SPOSAL 
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PROBLEM ( OCEAN-DISPOSAL R A I L - H A U L  I N C I N E R A T  
PROBLEM ( Q U A N T I T Y  I N C I N E R A T I O N  CORROSION SA 
PROBLEM I S A N I T A R Y - L A N D F I L L  VECTUR(CONTR0L 1 
PROBLEMS ( C O S T ( O P E R A T I N G 1  R E C L A M A T I O N ( L A N D I  
PROBLEMS ( GARCHY-SYSTEM CHUTES VOLUME-REDUC 
PROBLEMS ( I N C I N E R A T I O N  R A I L - H A U L  BULKY-WAST 
PROBLEMS ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  CO 
PROBLEMS ( SYSTEMS-ANALYSIS COSTS I / 
PROBLEMS ( W E T - O X I C A T I O N  SLUDGE(SEWAGE1 1/  
PROBLEMS - NONE ( S A N I T A R Y - L A N D F I L L  ) /  
PROBLEMS GROW W I T H  P O P U L A T I O N /  
PROBLEMS I N  THE COUNTY OF S T E R L I N G  ( OPEN-DU 
PROCEDURE ( COMPOSTING COMPOST(PROPERT1ESI  I 
PROCESS ( WET-OXIDATION HEAT RECOVERY SLUDGE 
P R O F I T A B L E  ( BULKY-WASTE I / 
PROJECT O F  C I T Y  O F  NUREMBERG/ 
PROJECTS ( LAW I /  

REFUSE-DISPOSAL SLUDGE G R I N D I N G  I /  
S I T E /  
S I T E  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I  
S I T E  O P E R A T I O N  R A I S E S  L I A B I L I T Y  QUEST I O N S /  
S I T E S  ( HEAT-RECOVERY H E A T (  PROCESS) SALVAGE(  
S I T E S  ( S A N I T A R Y - L A N D F I L L  ) /  
S I T E S  ( S A N I T A R Y - L A N D F I L L  P O L L U T I G N ( W A T E R 1  I 
S I T E S  I N  NORTHEASTERN I L L I N O I  S ( S A N I  TARY-LA 
SYSTEM ( GRINDER I /  
SYSTEM ( OPEN-DUMPING C O S T ( O P E R A T 1 N G I  1 /  
SYSTEM ( P R O J E C T I O N  S A N I T A R Y - L A N D F I  L L  C O S T ( 0  
SYSTEM ( R E C L A M A T I O N ( L A N D I  I /  L A N D  AND REC 
SYSTEM FOR THE SMALLER A U T H O R I T Y  SEERDRUM ( 
SYSTEM MAKES CASH FROM TRASH ( VOLUME-REDUCT 
SYSTEMS AND A R T I F I C I A L  I L L U M I N A T I O N  OF COMMU 
TRENDS AND COMPOSTING METHODS ( C A L O R I F I C - V A  
U N I T  ( GRINDER(GARBAGE1 C O L L E C T I O N  ) /  
UP TO $3 ( COST(OPERAT1NG) C O S T ( C C L L E C T I O N 1  
V I A  R A I L R O A D  ( R A I  L-HAUL COMPACTION COST(  OPE 
W I T H  GARBAGE GRINDER ( SEWER GRINCER(  GARBAGE 
W I T H  S P E C I A L  E M P H A S I S  ON C E L L U L O S E  D I G E S T I C N  
W I T H  S P E C I A L  REFERENCE TO COMPOSTING AND I N C  
WITHOUT A I R  P O L L U T I O N  ( S A N I T A R Y - L A N D F I L L  I N  
WOES ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T  
WORKS ( DAN0 COMPOSTING SLUDGE(SEWAGE1 SALVA 
WORKS A T  GLASGOW ( I N C I N E R A T I O N  SALVAGE(META 

S AN I T  ARY- L A N D F  I L L 

REFORMATION ( S A N I  T A R Y - L A N D F I L L  R E C L A M A T I O N (  

D I S P O S A L ,  GRADUATES HEAR ( NUCLEAR-EXPLOSION PLOWSHAR 
D I S P O S A L  t THE F L A M E  CHAMBER MELT-DOWN/ 
D I S P O S A L (  I N - S I T U )  I /  
D I S P O S A L ( M E T H 0 D S I  E M I S S I O N ( C O N T R 0 L I  I /  T E C H N I C A L  DEVE 
D I  SPOSAL ( METHODS I SALVAGE I / 
D I S P O S A L ( S E W A G E 1  I /  
D I S P O S A L  (SEWER) I /  
D I S P O S A L ( S E W E R 1  I /  
D I S P O S A L ( S E W E P 1  I /  
D I S P O S A L ( S E W E R I  I /  
D I S P O S A L (  SEWER) I /  

D U A L  D D I S P O S A C ( S E W E R 1  l /  
D I S P O S A L ( S E W E R 1  I /  EFFECT 
D I S P O S A L (  SEWER) ) / EFFECT 
D I S P O S A L ( S E W E R 1  ) /  A Y E A R ' S  EX 
D I S P O S A L ( S E W E R I  I /  T H E  Q U A N T I T Y  
D I S P O S A L  ( SEWER 1 1 / S I X T H  YEAR W I T H  GARBAGE GR 

02-0 1-02io2 
06-09-0 1476 
0 1-0 1-0 18 68 
08-04-00130 
0 1-08-0 1249 
0 1- 10-0 20 1 4  
01 -0 1-0 10 94 
06-03-012 6 1  
06-04-00924 
01-04-01564 
0 1-05-00 182 
01-05-02089 
0 7- 0 1-0 1 804 
0 6-0 3-0 1996 
0 6-0 3-0 02 9 1 
0 8- 0 3-0 1 3  34 

08-03-00816 
08-03-0 1632 
08-03-01284 
08-03-01535 
08-03-01298 
08 - 10-0 12 30 
0 8-0 3-0 19  24 
08-0 3-0 1223 
06-03-01394 
01- 12-0091 8 
01-0 1-0 1787 
07-03'001 34 
06-04-01979 
0 1-0 1-00070 
0 8-03-00593 
0 1-0 1-01398 
08-08-00609 
07-01-01209 
07-0 1-005 32 
03-01-02081 
01-01-00979 
0 1-0 1-0050 5 
01-0 2-00222 
10-0 1-00231 
07-0 1-0 16 61 
03-01-001 81 
01-01-01887 
06-03-00 341 
10-0 1-000 15  
04-01-0 1439 
08-03-00775 
01-04-00287 
07-01-01365 
06-0 3-00 28 1 

0 8-0 3-0 0 6 9 1 
0 1-0 4- 00 9 6 5 
08-03 -00063 
07-03-01837 
07-06-00659 
07-03-00209 

03-01-01000 
0 1-0 5-0 18  30 
0 7- 10-0 20 9 1 
05 -0 6-0 10 88 
04-01-00862 
03-01-02087 
06-04-0 12 34 
09-07-00125 
07-14-01742 
10-08-0 20 79 
09-07-00 199 
0 6-0 1-0 19 8 4 
06-03-02004 
0 1-0 1-00963 
0 1 -0 1-004 19 
0 6- 03-0 1 3  24 
08-03-00071 
10- 15-0 18 50 
10-14-00776 
0 8-0 1-008 5 2 
01-01-00298 
01-0 1-00302 
09-0 1 -00 9 3 5 
09- 0 1-00 8 66 
09-0 1-008 77 
0 9-0 1-00 9 2 7 
0 9- 0 1- 00 9 3 6 
09-0 1-OC9 38 
09-01 -00928 
09-0 1-009 29 
09-0 1-009 33 
0 9-0 1-009 34 
09-0 1-00937 
09-07-00849 

08-03-007a4 

07-08 -00 2 a 4  

o5-04-0005a 

r: 
i 

F 
I 
L I  

i: 
c 
f' 
L 

r: 
1 
n '  1 
L: I 

I' 
[J 

r 
L-2 

i: 
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TTER-REMOVAL S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  G R I N D I N G  D I S P O S A L ( W A T E R 1  OPEN-DUMP COMPOST1N.G I /  A B R I T I S H  SUR 

G R I N D E R ( H 0 M E )  J /  

I /  
) /  

N F R  1 /  
E S  D E S I G N  ) /  

ASTE ) /  

ACE) ECONOMICS I /  THE S W I S S  DON‘T M I S S  I N C I N E R A T O R  T H R I F T  ( HEAT-RECOVERY H E A T ( S P  
OL1 I /  YOU DON‘T N E E D  A T A L L  STACK I N C I N E R A T I O N  E M I S S I O N ( C 0 N T R  

L ) /  

TANDARDS I /  

RADE FEATURES D R I V E  FOR CLEANER C I T Y  ( P U B L I C - P E L A T I O N S  J /  
A N O F I L L  C O L L E C T I O N  ) /  B I G  D R I V E  F U R  MODERN S A N I T A T I O N  GETS RESULTS ( S A N I T A R Y - L  

0 1-01-0 1636 
0 1-04-0 21 65 
09-07-01108 
0 9- 0 7- 00 7 4 1 
09-0 1-005 60 
07-01-00643 
0 9-07- 009 20 
03 -0 1-0 17  50 
0 8-0 3- 0 1 7 1 4  
0 3-08-00420 

10-09-01052 
10-02 -0 10 57 
09-02-01003 
01-12-008 95 
08-13-00491 
10-0 1-00353 
10-08-0 1664 
08-03-0 1 505 
03-01-01959 
08-03-00510 
01-01-00685 
03-01-00946 
08-06-00424 
03-04-0 16 21 
06-04-00131 
05- 0 4-0 04 97 
0 6-0 1-00 37 2 
03-01 -0 17  59 
03-0 1-0 1730 
03-0 1-00526 
08-03-00094 
02-02-000 27 
0 1-07-0 19 60 
08-0 7-00 0 92 
01-01-01504 
06 -07 -50 3 47 
0 8- 0 6-00 7 89 
09-0 5-01 5 20 
01-01-00215 
04-01-00730 
08-0 1-0 10 72 
06-01-00265 
0 8- 0 3- 00 48 5 
08-06-0 11 30 
06- 0 5-0 1 3 8 5 
0 6- 0 1- 0 10 9 8 
06-04-01968 
0 8- 0 3-0 10 29 
08-03-00800 
08-03-01355 
03- 0 1-0067 1 
09-0 1-0 139 3 
03- 0 6-00 3 63 
03-01-005 24 
03-1 3-0 1693 
03- 0 4- 0 1 5 83 
08-03-0 11 1 3  
06-03-00169 
09- 08- 000 60 
0 1-1 2-0 10 15  

07- 11-0 21 54 
0 8-1 3 -007 48 
07- 0 1-0 1902 
09-08-00060 
07-0 6-00 2 84 
07-10-00601 
03-02-0 1805 
07-0 1-001 86 
08-03-00056 
01-12-01655 
07-0 1-0 159 5 
0 1-06-0 15 80 
07-05-01493 , 
09-04- 0 18 40 
08-04-007 74 
08- 03-00048 
06-04-00262 
06-04-01482 
08- 03-0079 1 
06-0 1-00 384 
10-0 4-00217 
06-0 4-0 148 1 
06-0 1-0 11 8 2 
08-03-012 56 
09-0 1-00272 
0 9-0 1-009 28 
08-03-0 1367 
08-03-01062 
06-03-01967 
06-03-0 1967 
06-0 3-00 344 

io-01-020 73 

08-0 3-00488 
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A L  DANO TRANSFER-STATION 1 / REFUSE D I S P O S A L  I N  D U M F R I E S S H I R E  I COMPOSTING COST(OPERAT1NG) C O S T ( C A P 1 T  
E(SEWAGE)  I /  SLUDGE D I S P O S A L  I N  D U M F R I E S S H I R E  ( COMPOSTING DANO COST ( O P E R A T I N G )  SLUDG 

TEXANS CHOOSE S A N I T A R Y  L A N D F I L L  OVER BURNING DUMP/ 
B U R N L E Y ' S  S O L U T I O N  TO THE R U B B I S H  DUMP/ 

P H I A  YOUTH'S P E R S I S T E N C E  F I N D S  B U R I E D  TREASURE-- IN A DUMP/ 
LOW-COST REFUSE BURNER E L I M I N A T E S  DUMP ( I N C I N E R A T I O N  TEPEE-BURNER / 

P H I  L A D  EL 

MOSES LAKE GETS R I D  OF I T S  OPEN DUMP ( S A N I T A R Y - L A N D F I L L  ) /  
CITY-CCUNTY COOPERATION E L I M I N A T E S  B O I S E ' S  DUMP ( S A N I T A R Y - L A N D F I L L  I /  

A S A N I T A R Y  F I L L  B U I L T  I N T O  AN OPEN DUMP ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( 0 P E N - D U M P )  ) /  
OMMENTS, DUMPS VERSUS F I L L S  ( S A N I T A R Y - L A N D F I L L  OPEN DUMP C O S T ( O P E R A T 1 N G )  COST ( C O L L E C T I O N )  ) /  D I S P O S A L  C 

REVAMPED REFUSE DUMP DRAWS P R A I S E  ( S A N I T A R Y - L A N D F I L L  ) /  
A T E  H E A L T H  DEPARTMENT P U T S  CURB ON OPEN DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW I N C I N E R A T I O N  P O L L U T I O N (  WAT 

DUMP S I T E  R E C L A M A T I O N  P R A C T I C E S  VARY W I D E L Y /  
REFUSE HOPPER D E S I G N E D  FOR DOCK-LEVEL DUMPING ( C O L L E C T I O N  I /  

TOWN RESCUES C I T I Z E N  FROM RANDOM DUMPING ( OPEN-DUMP ) /  
DUMPING AND L A N D F I L L  I S A N I T A R Y - L A N D F I L L  ) /  

E R A T I N G )  I /  NEW LEASE ON L I F E  FOR MOSES L A K E  AS OPEN DUMPING ENDS, L A N D F I L L  B E G I N S  ( S A N I T A R Y - L A N D F I L L  COS 
F L O R I D A  OCEAN DUMPING TEST NOT A T O T A L  SUCCESS ( OCEAN-DISPOSAL ) /  

TRANSFER S T A T I O N S  REPLACE L I M I T E D  M A I N T E N A N C E  DUMPS ( C O S T ( C A P 1 T A L )  R E G I O N A L  ) /  
P H I L A D E L P H I A  DOUSES I T S  DUMPS ( I N C I N E R A T O R  D E S I G N  ) /  

/ NEW YORK S T A T E  H E A L T H  DEPARTMENT PUTS CURB ON OPEN DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW I N C I N E R A T I O N  
CONTRCLLED BURNING ON REFUSE DUMPS ( OPEN-DUMP ) /  

CONTROL OF RODENTS AND I N S E C T S  ON DUMPS ( OPEN-DUMPING I /  
G E T  OUT OF THE DUMPS ( S A N I T A R Y - L A N D F I L L  C C S T ( O P E R A T 1 N G )  I /  

A P P L I C A T I O h  OF I N S E C T I C I D E S  AT DUMPS ( S A N I T A R Y - L A N D F I L L  P E S T  ) /  
A C I T Y  DUMPS I T S  D U M P S I T E  ( S A N I T A R Y - L A N D F I L L  I /  

D F I L L  C O M P O S I T I O N  D E C O M P O S I T I O N  I /  EFFECTS O F  REFUSE DUMPS ON GROUND WATER Q U A L I T Y  ( P O L L U T I O N ( W A T E R )  S A N I  
( O P E R A T I N G )  C O S T ( C O L L E C T I 0 N )  ) / D I S P O S A L  COMMENTS DUMPS VERSUS F I L L S  ( S A N I T A R Y - L A N D F I L L  OPEN DUMP COST 

A C I T Y  DUMPS I T S  D U M P S I T E  ( S A N I T A R Y - L A N D F I L L  I /  
N ) /  REFUSE P U L V E R I Z I N G  P L A N T  FOR DUNDEE ( S A L V A G E ( M E T A L 1  S A N I T A R Y - L A N D F I L L  I N C I  N E R A T I O  
PATOR ( E M I S S I O N ( C O N T R 0 L )  I /  DUST AND WASTE GAS E M I S S I O N  O F  D O M E S T I C  REFUSE I N C I N E  

N ( C O N T R 0 L I  I /  C E S I G h  AND E X P E R I E N C E  G A I N E D  W I T H  F L U E  OUST REMOVAL I N S T A L L A T I O N  I N  MUNICH REFUSE POWER P L A N  
L 1  HEAT-RECOVERY POWER ) /  A DUST-FREE I N C I N E R A T O R  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0  
L L E C T I O N (  C O N T A I N E R )  I /  D U S T L E S S  ' C O L L E C T I O N  I S  TREND I N  MUCH O F  EUROPE ( CO 
OMPACTION I /  DUSTLESS C O L L E C T I O N  PROGRESSES I N  B R I T A I N  ( SALVAGE C 

I N C I N E R A T O R  W I L L  HAVE SHORT STACK, DUST COLLECTOR ( E M I S S I O N ( C C N T R 0 L )  I /  

BLACKBURN'S METHOD OF DUSTLESS L O A D I N G /  
DUSTLESS L O A D I N G  ( C O L L E C T I O N  C O N T A I N E R  / 
D U S T L E S S  REFUSE C O L L E C T I O N /  

PROGRESS REPORT ( P R O T E C T I V E - C L O T H I N G  BULKY-WASTE ) /  D U S T L E S S  REFUSE C O L L E C T I O N  I N  THE C I T Y  OF B I R M I N G H A M  
DUTCH COMPOST P I L E  S H R I N K S  ( I N C I N E R A T O R  ECONOMICS I /  

F HOUSEHOLD REFUSE AND SEWAGE I N  FORESTRY GERMAN AND DUTCH E X P E R I M E N T S  ( F E R T I L I Z E R - V A L U E  COMPOSTING I /  UT 
C I N E R A T I O N  HEAT-RECCVERY 1 /  DUTCH I N C I N E R A T O R  TO BURN 1,000 TONS D A I L Y  ( POWER I N  

COUNTY USES D Y N A M I T E  ON LEAD OCEAN MAMMALS/ 
THE S U R V I V A L  O F  T Y P H O I D ,  PARATYPHOID,  E N T E R I T I S  AND DYSENTERY B A C T E R I A  ( PATHOGEN I /  COMPOST I N G  AND 

V A L  OF B A C T E R I A  OF THE T P E -  ( T Y P H O I D - P A R A T Y P H O I D )  AND DYSENTERY GROUPS I N  COMPOSTED C I T Y  AND A B A T T O I R  REFUS 

E 

THE NEW EAGLE COMPRESSLOAD 3 ( COMPACTION I /  
A MELANOGASTER M E I G E N  ( V E C T O R ( C O N T R 0 L )  ) /  EFFECT O F  EARTH COVER ON EMERGENCE OF THE V I N E G A R  F L Y  DROSOPHIL 
( S A N I T A R Y - L A N D F I L L  I N S E C T ( C O N T R C L 1  ) /  EFFECT O F  EARTH COVER ON F L Y  EMERGENCE FROM S A N I T A R Y  L A N D F I L L S  

E F F E C T  OF EARTH COVER ON HOUSEFLY EMERGENCE/ 
MODERN EQUIPMENT EASES HIGHWAY L I T T E R  PROBLEM ( C O L L E C T I O N  I /  

VIGOROUS C A M P A I G N  EASES TOWNSHIP L I T T E R  PROBLEM ( C O L L E C T I O N  I /  
R E G I C N A L  REFUSE D I S P O S A L  I N  THE NORTH EAST ( REGIONAL-APPROACH O P T I M I Z A T I O N  ECONOMICS ) /  

I /  BERMUDA HAS I T  EASY ON D I S P O S A L  PROBLEMS - NONE ( S A N I T A R Y - L A N D F I L L  
THE H I S T O R I C A L  ROOTS OF OUR ECOLOGIC C R I S I S /  

A WIDER ENVIRONMENT O F  ECOLOGY AND CONSERVATION/  
NEW REFUSF BODY - FROM ECON-0-PACKER ( COMPACTI0.N C O L L E C T I O N  I /  

COMPOSTING(FA1LURES)  I /  M U N I C I P A L  COMPOSTING - SOME ECONOMIC C O N S I D E R A T I O N  ( COST(OPERAT1NG) C O S T ( S U B S 1 D Y  
1 C O L L E C T I O N  ) /  B I N S  OR SACKS- ECONOMIC C O N S I D E R A T I O N S  ( SACK(  PAPER)  COST ( C O L L E C T I C N  
Y C O M P O S I T I O N  Q U A N T I T Y  I N C I N E R A T I O N  ) /  T H E  ECONOMIC D I S P O S A L  OF TOWN'S REFUSE ( OPEN-DUMP H I S T O R  
T I O N  ( VECTOR I N S E C T  C O L L E C T I O N  CONTAINER ) /  F L Y  AND ECONOMIC E V A L U A T I O N  OF U R B A N  REFUSE SYSTEMS P A R T  I - 
NERS ( S A C K ( P A P E R )  VECTOR C O S T ( O P E R A T 1 N G I  1 1  F L Y  AND ECONOMIC E V A L U A T I O N  OF URBAN REFUSE SYSTEMS, PART 111 
D RECOVERY P O S S I B I L I T I E S  ( ASH SbRVEY S A L V A G E ( M E T A L 1  E C O N O M I C ( P E N A L T Y )  I N C I N E R A T O R  PROCESS-DEVELOPMENT / 
NG)  ) /  COUNTY RUNS ECONOMICAL L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  COST(  O P E R A T I  

COMPOST'ING - I S  I T  ECONOMICALLY SOUND ( ECONOMICS M A R K E T I N G  ) /  
S A N I T A R Y  L A N D F I L L  ECONOMICS ( I N C I N E R A T I O N  COST (COMPARISON I /  

MODERN PACKER TRUCKS AND I N C I N E R A T I O N  ( C O L L E C T I O N  ECONOMICS I /  
P L A S T I C  BARRELS SAVE MONEY ON REFUSE C O L L E C T I O N  ( ECONOMICS I /  

NEWBURN PUTS I T  I N  T H E  SACK ( S A C K I P A P E R )  ECONOMICS I /  
T E C H N I C A L  I N V E S T I G A T I O N  I N T O  REFUSE COMPOSTING ( ECONOMICS ) /  

DUTCH COMPOST P I L E  S H R I N K S  ( I N C I N E R A T O R  ECONOMICS ) /  
OPEN @ I D S  ON C I T Y  G I S P O S A L  F A C I L I T I E S  ( COMPOSTING ECONOMICS ) /  

T H E  S A N I T A R Y  L A N D F I L L  ( COMPACTION-EQUIPYENT ECONOMICS ) /  
KEEP THAT S A N I T A R Y  L A N D F I L L  S A N I T A R Y  ( ECONOMICS I /  

RTHER THOUGHTS ON REFUSE D I S P O S A L  I N  GREAT B R I T A I N  ( ECONOMICS ) /  FU 
OF COMPUTERS FOR REFUSE D I S P O S A L  METHODS AND COSTS ( ECONOMICS ) /  USE 
NOT COMPACT YOUR I N D U S T R I A L  WASTE ( T R A N S F E R - S T A T I O N  ECONOMICS ) /  WHY 
T H I S  NEW ZEALANC C I T Y  CHOSE COMPOSTING ( C O M P O S I T I O N  ECONOMICS ) /  WHY 

THE S A N I T  ARY F I L L  ( COST(OPERAT1NG) VOLUME-REDUCTION Q U A N T I T Y  ECONOMICS I /  
REFUSE ( HEAT-RECOVERY I N C I N E R A T I O N  C A L O R I F I C - V A L U E  ECONOMICS I /  POWER FROM 

THE NETHER LANDS F I N D S  NO GOLD I N  COMPOSTED REFUSE ( COMPOSTING ECONOMICS ) /  
E S S I N G  I N  JERSEY, B R I T I S H  I S L E S  ( SALVAGE COMPOSTING ECONOMICS I/ GARBAGE PROC 

M I S S  I N C I N E R A T O R  T H R I F T  ( HEAT-RECOVERY H E A T ( S P A C E 1  ECONOMICS ) /  T H E  S W I S S  DON'T 
WAY TO R E T I R E  USED EQUIPMENT ( COLLECTION-EQUIPMENT ECONOMICS I /  WHAT'S THE BEST 
ORGANIC DOMESTIC WASTES ( SLUDGE( SEWAGE) COMPOSTING ECONOMICS ) /  THE U T I L I Z A T I O N  OF 
( S A N I T A R Y - L A N C F I L L  E M I S S I O N ( C O N T R 0 L  1 HEAT-R ECOVERY ECONOMICS I /  MUNIC I P A L  I N C I N E R A T I O N  

L I N  THE NORTH E A S T  ( REGIONAL-APPSOACH O P T I M I Z A T I O N  ECONOMICS ) /  R E G I O N A L  REFUSE D I S P O S A  
OSAL PROBLEM ( OCEAN-DISPOSAL R A I L - H A U L  I N C I N E R A T I O N  ECONOMICS I /  S A N  FRANCISCO S O L I D  WASTE D I S P  
N A T I V E S  ( COST ( C P E R A T I N G )  C O L L E C T I O N  T I P P I N G  SALVAGE ECONOMICS I /  REFUSE D I S P O S A L  AN A N A L Y S I S  OF A L T E R  
T E S  COMPOSTING SLUDGE( SEWAGE) Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS ) /  T H E  U T I L I Z A T I O N  O F  ORGANIC DOMESTIC WAS 

06-03-00921 
06-0 3-0 13 23 
07-01-009 53 
0 9- 0 3-0 1926 
0 1- 12-0 15 45 
08-03-00578 
07-0 1-0 1364 
07-01-C 1644 
0 7- 0 1-0 1 104 
0 7- 0 1- 0 0 3 9 4 
0 7-0 1-00 186 
0 1- 04-0 17 8 1 
04-0 1-0 21 53 
03-04-01621 
09-03-0 17 43 
07-0 1-0 19 49 
07-0 1-0 1548 
0 9-04- 00 13 5 
0 3-0 3 -00 579 
08-03-0 11 13 
0 1-0 4-0 17 8 1 
09-0 3-0 1491 
07-05-001 83 
07-G1-00165 
07-05-00577 
0 7- 0 1- 00 5 56 
07-06-0 1690 
07-01-00394 
07-01-00556 
05 -0 1 -0 12 52 
08- 06- 01 130 
08-06-00598 
08-0 6-006 46 
08-03-01188 
03-0 1-0 1570 
03-0 1-00417 
03-0 1-00803 
03-01-01884 
0 3-0 1-0 2 122 
03 -0 1-0 20 86 
06-03-00994 
06-06-0 1521 
08 -03 -0 18 26 
0 9-04-0 1767 
06-09-01373 
06-09-01430 

03-05-0 12 53 
07-05-0 1493 
07-05-00191 
07-0 5-CO537 
03-13-0 1609 
03-Cl-01674 
0 1-0 5-021 29 
07-0 1-0 16 6 1 
01-12-00948 
01-0 1-006 11 
03-02-01603 
0 6- 0 5-00 309 
03-09-008 31 
0 1-0 1-0 18 88 
0 3- 11-0 15 41 
03-09-01495 
04-01-00111 
07-0 1-0 10 37 
06-05-00996 
07-12-01333 
03-01-01102 
03-04-010 20 
03-09-0 1882 
06-0 1-0 1233 
06-03-00994 
0 6-0 3-0 1776 
07-01 -01 419 
07- 0 1-0 1441 
01-02-01877 
01-02-0 1395 

06 -03-00 8 78 
0 7-0 1-00 62 6 
0 8-03-00 176 
06 -0 3-0 13 3 1 
06-03-01172 
08-03-00800 
03-13-0 1633 
06- 0 1-0 10 98 
08-0 3-0 2 11 2 
01-05-02129 
01-0 1-0 1398 
0 1-0 2-006 5 5 
06-05-01385 

o 3- o 5-0086 3 
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MANAGEMENT SYSTEM ( L INEAR-PROGRAMMING O P T I M I Z A T I O N  ECONOMICS ) /  A MATHEMATICAL MODEL FOR T H E  O P T I M I Z A T I O  
I T S  R E D U C T I O N  AND CCNTROL ( E M I S S I O N ( C O N T R 0 L )  H E A L T H  ECONOMICS I /  A I P  P O L L U T I O N  R E S U L T I N G  FROM I N C I  A E R A T I O  
S T I N G  SALVAGE MAPKETING(COMPOST1 S E P A R A T I O N  G R I N D I N G  ECONOMICS I /  CHEADLE AND GATLEY REFUSE D I S P O S A L  P L A N T  
SLURRY SYSTEM ( C O L L E C T I O N  G R I N D I N G  SLURRY-TRANSPORT ECONOMICS I /  C O L L E C T I O N  AND REMOVAL OF M U N I C I P A L  S O L I  
A L L  E N G I N E E R I N G  E V A L U A T I O N  ( I N C I N E P A T I O N  COMPOSTING ECONOMICS I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  I X  
E )  I N C I N E R A T I O N  COMPOSTING DANO A P P L I C A T I O N ( C O M P 0 S T )  ECONOMICS I /  PROCESSING AND U T I L I Z A T I O N  O F  REFUSE AND 
T A T I O N  S A N I T A R Y - L A N C F I L L  COMPACTION VOLUME-REDUCTION ECONOMICS ) /  PROPOSE T R A I N  HAUL TO DESERT L A N D F I L L  ( 

N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A T I N G I  R E C L A M A T I O N ( L A N D 1  I /  ECONOMICS AND A E S T H E T I C S  OF NEW JERSEY L A N D F I L L  R E V I E  
H-NEEDS C O L L E C T I O N  SHREDDER G R I N D I N G  POWER M A R K E T I N G  ECONOMICS B U I L D I N G - M A T E R I A L  I N C I N E R A T I O N  I /  F E A S I B I L I  

I V E  SYSTEM SAVES $2 M I L L I O N  YEARLY ( C O S T ( O P E R A T I N G 1  ECONOMICS C O L L E C T I O N  ) /  D E T R O I T  I N C E N T  
E C T I O N  COSTS ( I N C I N E P A T O R  S A N I T A R Y - L A N D F I L L  ROUT1 NG ECONOMICS COLLECTION-EQUIPMENT ) /  WE CUT 3 0  PERCENT F 

COMPOSTING I N  U N I T E D  KINGCOM ( Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS C O M P O S I T I O N ( C O M P 0 S T )  SALVAGE B A L L I S T I C - S E P A  
L E C T I O N  ) /  REFUSE P L A Y S  K E Y  ROLE FOR S C O T T I S H  C I T Y  ( ECONOMICS COMPOSTING S A L V A G E  S A N I T A R Y - L A N D F I L L  I N C I N E  
-RECOVERY OIL-REFUSE-FUEL H E A T ( S P A C E )  D E S I G N  SALVAGE ECONOMICS C O S T ( C A P 1 T A L I  COST(  O P E R A T I N G )  / STUTTGART 
- M O B I L E  LOSES--HOUSTON T A K E S  CHANCE ( COST(D1SPOSAL 1 ECONOMICS C O S T ( C A P 1 T A L )  COST(OPERAT1NG) ) / THE COMPOS 

R Y ( C O N T R 0 L )  S I  ZE-REDUCTION BULKY-WASTE COST( C A P I T A L  ) ECONOMICS C O S T ( O P E R A T I N G 1  COMPACTION HEAT-RECOVERY SA 
I C s (  COMPOST) D E S I G N  1 / M U N I C I P A L  COMPOST PLANT ( ECONOMICS C O S T ( 0 P E R A T I N G )  M A R K E T I N G  DANO CHARACTER1 ST 
RY FILL--HOW I T  OPERATES P A R T  I I ( S A N I T A R Y - L A N D F I L L  ECONOMICS C O S T ( O P E R A T I N G 1  VOLUME-REDUCTION ) /  THE SAN 
ARY FILL- -HOW I T  OPERATES PART 111 ( C O S T l O P E R A T I N G )  ECONOMICS COST(OPERAT1NG) VOLUME-REDUCTION 1 / THE SAN 

F U S E  D I S P O S A L  I N  M E D I U M  S I Z E  I N C I N E R A T I O N  FURNACES ( ECONOMICS D E S I G N  ) /  RE 
ON ( C O S T ( O P E R A T 1 N G )  HEAT-RECOVERY HEAT ( S P A C E )  POWER ECONOMICS E M I S S I O N ( C O N T R 0 L )  P O L L U T I O N ( A I R 1  SLUDGE( SEW 
T I O N  ) /  R E G I @ N A L  D I S T R I C T S  FOR I N C I N E  R A T 1  ON ( ECONOMICS E M I S S I  ON(CONTR0L 1 S I T E - S E L  E C T I O N  IMPLEMENTA 
ORGANIC S O L I D  WASTES I N T O  YEAST ( SALVAGE H Y D R O L Y S I S  ECONOMICS F E R M E N T A T I O N  ) /  C O N V E R S I C N  O F  
ATOR I S  A STEAM PRODUCER ( HEAT-RECOVERY H E A T ( S P A C E )  ECONOMICS F L A M E ( D E O 0 O R I Z I N G )  ) /  BOSTON'S I N C I N E R  

N T  ( W E T - O X I D A T I O N  S A L V A G E  RESEARCH-NEEDS S I M U L A T I O N  ECONOMICS H E A L T H  COMPOSTING B I O L O G I C A L - F R A C T I O A A T I O N  
T A I N E R S  Q U A N T I T I E S  LABOR-REQUIREMENTS LAW MANAGEMENT ECONOMICS H E A L T H  VECTOR SALVAGE ) /  AN A N A L Y S I S  OF REF 
E D I S P O S A L  I N  BASEL F E G I O N  ( COMPOSTING I N C I N E R A T I O N  ECONOMICS HEAT-RECOVERY ) /  PROBLECS O F  REFUS 

P E F U S E  S E P A R A T I O N  AND COMPOSTING I N  EDINBURGH ( DANO ECONOMICS MARKETING I /  
COMPOSTING - I S  I T  ECONOMICALLY SOUND ( ECONOMICS MARKETING ) /  

A L )  COST(  S U B S I D Y )  C C S T ( O P E Q A T 1 N G )  I N C I N E R A T I O N  I /  ECONOMICS O F  COMPOSTING M U N I C I P A L  REFUSE ( C O S T ( C A P 1 T  
DY 1 COST(OPERAT1NG) C O S T ( C A P I T A L )  / ECONOMICS OF COMPOSTING M U N I C I P A L  REFUSE ( C O S T ( S U B S 1  
I O N  C O S T ( O P E R A T 1 h G )  COST ( S U B S I D Y  S A L V A G E  I /  T H E  ECONOMICS OF COMPOSTING M U N I C I P A L  REFUSE ( P U L V E K I Z A T  
S T ( D P E R A T 1 N G I  C O S T ( S U B S I D Y 1  COST(COMP0ST)  SALVAGE I /  ECONOMICS OF COMPOSTING M U N I C I P A L  REFUSE I N  EUROPE AN 
EFUSE ( SLUDGE(SEWAGE1 ) /  ECONOMICS OF COMPOSTING SEWAGE SLUDGE AND HOUSEHCLD R 
E R A T I O N  ( E M I S S I C N ( C O h T R 0 L )  I /  ECONOMICS OF H E A T  RECOVERY I N  D I R E C T - F L A M E  FUME I N C I N  

C O S T I O P E R A T I N G )  C O S T ( C A P I T A L 1  ) / ECONOMICS OF S O L I D  WASTE I N C I N E R A T I O N  ( HEAT-RECOVERY 
AGE( PAPER 1 PROJECT I O N  I /  THE ECONOMICS OF THE WASTE PAPER I N D U S T R Y  ( Q U A N T I T Y  S A L V  
CINERATOR D E S I G N  C R I T E P I  A ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  ECONOMICS P R O J E C T I O N S  P A C K A G I N G ( T R E N D S 1  I / COMMERCIAL 
WASTES B Y  COMPOSTING ( C O S T ( C A P I T A L 1  COST(OPERAT1NG) ECONOMICS SALVAGE 1 /  C A P I T A L I Z I N G  ON M U N I C I P A L  

A T  N E U S T A D T  I N  H O L S T E I N  ( O E S I G N  HEAT-RECOVERY POWER ECONOMICS(POWER1 ) /  MODEL I N V E S T I G A T I O N  OF O P T I M U M  LA 

C T I O N  OESIGN H E A T  POWER SALVAGE(  K E T A L )  HEAT-RECOVERY ECONOMICS 1 /  S E R V I C E  REQUIREMENTS O F  MODERN, LARGE RE 

AN E D I T O R I A L  ( ECONOMICS C O L L E C T I O N  ) /  

NOVEL REFUSE TRANSFER S T A T I O N  ( S A N I T A R Y - L A N D F I L L  ECONOMICS COMPACTION 1 / 

T I M E I C R E W  S I Z E / C O S T S  ( ECONOMICS C O S T ( C O L L E C T I O N 1  C O L L E C T I O N  1/ 

BOSTON SOUTH B A Y  I N C I N E R A T O R  ( C O S T I C A P I T A L )  ECONOMICS D E S I G N  1 /  

APPROACH T O  M U N I C I P A L  COMPOSTING ( COST(OPERAT1 NG) ECONOMICS H E A L T H  ) /  

COMPOSTING OF M U N I C I P 4 L  REFUSE ( ECONOMICS H I S T O R Y  I /  

I N C I N E R A T O R S  WIN I N  NEW ORLEANS ( ECONOMICS S A N I T A R Y - L A N D F I L L  ) /  

E F F I C I E N C Y  BEFORE ECONOMY ( F L Y  VECTOR PATHOGEN S A N I T A R Y - L A N D F I L L  ) /  
REFUSE S E P A R A T I O N  AND COMPOSTING I N  EDINBURGH ( DANO ECONOMICS MARKETING I /  

LETTER TO THE E D I T O R  ( B A L I N G  ) /  
S T )  1 1  THE REFUSE COMPOSTING PLANT I N  EDINBURGH, ENGLAND ( C O M P O S T ( C O M P O S I T I 0 N )  P R I C E ( C O M P 0  

E D I T O R I A L /  
E D I T O R I A L  ( B U I L D I N G - M A T E R I A L  ) /  

AN E D I T O R I A L  ( ECONOMICS C O L L E C T I O N  I /  
E D I T O R I A L  - RESEARCH ( LAW ) /  

I /  D E T R O I T  EDUCATES C I T I Z E N S  T O  I M P R O V E  S A N I T A T I O N  ( C O L L E C T I O N  
I N C I N E R A T I O N  CAN BE C L E A N  AND E F F I C I E N T  ( H E A T ( S P A C E 1  POWER D E S I G N  ) /  

MAGIRUS MACHINES ARE E F F I C I E N T  ANC S I M P L E  ( C O L L E C T I O N - V E H I C L E  ) /  
FACTORS I N  A N  E F F I C I E N T  REFUSE C O L L E C T I O N  SYSTEM/ 

ONLY MODERN WASTE C O L L E C T I O N  PROGRAMS CAN U S E  LABOR E F F I C I E N T L Y  ( C O S T ( L A B 0 R )  ) /  
BRIDGEPORT I N C I N E R A T O R  U T I L I Z E D  SEWAGE PLANT EFFLUENT ( COST(CAP I T A L )  I /  

E F F E C T S  OF D E S I G N  AND F U E L  MOISTURE ON I N C I N E P A T O R  E F F L U E N T S  ( E M I S S I O N ( C O N T R O L 1  ) /  

FOOD PRODUCTION E F F L U E N T S  - CASE FOR COMPOSTING/  

HOW HAMMERMILL SOLVED I T S  E F F L U E N T  PROBLEM ( WET-OXIDATION ) /  

E F F E C T S  O F  H I G H  V O L A T I L E  F U E L  ON I N C I N E R A T O R  E F F L U E N T S  ( P O L L U T I O N  COMBUSTION E M I S S I O N ( C O N T R 0 L )  I /  

S T U D I E S  ON A N A L Y S I S  OF HYDRCCARBCNS FROM I N C I N E R A T O R  E F F L U E N T S  W I T H  FLAME I O N I Z A T I O N  DETECTOR ( EM1 S S I O N ( A  
F I L L  C O S T ( O P E R A T I N G 1  E M I S S I C N ( C C N T R 0 L )  ) /  H I S T O R Y  O F  E F F O R T S  A T  I N C I N E R A T I O N  I N  THE LOS ANGELES AREA ( S A N  
I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  ) /  H I S T O R Y  O F  EFFORTS AT I N C I N E R A T I O N  I N  THE LOS ANGELES AREA ( SAN 
A B I L I Z E R  METHOD FOR COMPOSTING PEFUSE AND SLUDGE ( EGSETER I /  DEVELOPMENT OF THE DANO ( B I O S T  
EAT-RECOVERY L U B R I C A N T S (  I N C I N E R A T I O N )  COMPOS I T I O N  I /  E L E C T R I C A L  AND MECHANICAL EQUIPMENT OF REFUSE I N C I N E R  

O F G A N I C  WASTES OFFER NEW SOURCE OF E L E C T R I C A L  ENERGY ( F U E L - C E L L ( 8 I O L O G I C A L )  ) /  
U.S. C I T I E S  BURN GARBAGE TO GENERATE E L E C T R I C I T Y  ( HEAT-RECOVERY I N C I N E R A T I O N  ) /  

L E C T I O N  I /  I N C I N E R A T O R  USES TRASH AS F U E L  TO PRODUCE E L E C T R I C I T Y  I N  ROTTERDAM ( HEAT-PECOVERY POWER C O S T ( 0  

ELECTROSTAT I C - P R E C I P I T A T O R  I /  B I R M I N G H A M ' S  ELECTRO P R E C I P I T A T O R  I N S T A L L A T I O N  ( E M I S S  I O N ( C O N T R 0 L )  
FUSE, BASED ON DATA OF POWER P L A N T  NORD OF M U N I C I P A L  E L E C T R I C I T Y  WORKS, M U N I C H  ( I N C I N E R A T I O N  C O S T ( O P E R A T 1  

WEIGH REFUSE E L E C T R O N I C A L L Y /  
I S  TWOFOLD INNOVATOR ( H E A T (  SPACE) E M I S S I O N ( C O N T R O L 1  E L E C T R O S T A T I C  - P R E C I P I T A T O R  ) /  MONTREAL I N C I N E R A T O R  
INERATORS - P I L G T  PLANT STUDY ( E M I S S I O N ( C O N T R 0 L )  I /  E L E C T R O S T A T I C  F L Y  ASH P R E C I P I T A T I O N  FOP M U N I C I P A L  I N C  
A P I T A L )  I /  NEW I N C I N E R A T O R  TO FEATURE E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C O N T R 0 L )  COST(C 

I /  DEMONSTRATION I N C I N E R A T O R  TO H A V E  E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C O N T R 0 L )  D E S I G N  
T R O L )  I /  CONOIT I O N I N G  REFRACTORY FURNACE GASES FOR E L E C T R O S T A T I C  P R E C I P I T A T O R  A P P L I C A T I O N  ( E M I S S I O N ( C C N  
ANT ( I N C I N E R A T O R  C C S T ( C A P 1 T A L )  EM1 S S I O N ( C O N T R 0 L )  1 / E L E C T R O S T A T I C  P R E C I P I T A T O R  I N C L U D E D  I N  L A T E S T  REFUSE 
ONTROL)  COST(0PERAT I N G )  C A P A C I T Y  ) /  E L E C T R O S T A T I C  PREC I P I  TATORS ( I N C I N E R A T I O N  EM1 SS I O N  ( C  
I N G  I N  EUROPE ( E M I S S I O N ( C C N T R 0 L )  ) /  T H E  USE O F  E L E C T R O S T A T I C  P R E C I P I T A T O R S  FOR I N C I N E R A T O R  GAS CLEAN 
( R E F U S E )  C O S T ( 0 P E R A T I N G )  C O S T ( C A P 1 T A L )  1 / THE USE OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  ON M U N I C I P A L  I N C I N E R A T O R S  

B I R M I N G H A M ' S  E LECTRO P R E C I P I T A T O R  I N S T A L L A T I O N  I E M I S S I O N (  CONTROL E L E C T R O S T A T I C - P R E C I P I T A T O R  1 / 
C O S T ( C A P I T A L 1  POWEF HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  E L E C T R O S T A T I C - P R E C I P I T A T O R  BULK-WASTE-GRINDING 1 / EUR 

R I T A I N ' S  LARGEST ( POWER HEAT-RECOVERY C O S T ( C A P I T A L 1  E L E C T R O S T A T I C - P R E C I  P I T A T O R  SALVAGE(METAL 1 ) /  $25 M I L L  
NERATOR P R E C I P I T A T O R  B A F F L E  SAVES $15,00@ PER U N I T  ( E L E C T R O S T A T I C - P R E C I P I T A T O R - B A F F L E  D E S I G N  I /  M O D I F I C A T  
NTRO L 1 EM I S S I  ON ( COMPOS I T I  ON CE NTR I F UGA L-C OL LECT I ONS ELECT ROST AT I C-PR EC I P  I T  ATORS 1 / CONTROL 0 F A I  R POL L U T I  
T E N T S  FAVORS U S I N G  HEAT RECOVERY ( E M I S S I O N (  CONTROL) E L E C T R O S T A T I C - P R E C I P I T A T O R S  SCRUBBER(WATER1 POWER BUL 
G)  S A N I T A R Y - L A N D F I L L  ) /  HCW TO TP4NSFER P E F U S E  ELEGANTLY ( TRANSFER-STATION COMPACTION C C S T ( 0 P E R A T I N  

0 1-02-02108 
08-06-00947 
0 6- 0 3-0 1 3 9 4  
10-09-02170 
01 -02 -0040 5 
06-03-01532 
10-08-01262 
0 8-0 3-0047 3 
07-0 1-00 228 
10-1 5-0 1 501 
01-02-01852 
03-01 -0 179 1 
03- 07-0 1436 
03-03-01017 
06-03-009 13 
06-03-00518 
08-03-0 1534 
06-03-00992 
0 3-0 8- 009 8 6 
OB -0 3-0 1 50 5 
06-03-0 10 47 
07-0 1-00632 
07 -0 1-006 3 3 
0 8- 0 3-0 1 52 5 
08-14-01247 
OB-0 3-0 18 71 
0 8-0 3-00 5 10 
10-13-0 2 107 
0 6-03-00 79 6 
0 6-05-008 89 
01 -0 1-0 11 1 5  
07- 0 1-0 15 12 
08-03-0 130 6 
06-04-007 27 
06- 0 2-0 1 1 64 
06-05 -009 9 6 
06-05-00218 
0 6- 0 5-00 40 2 
06-05-00572 
06-03-00276 
06-0 5-0 15  42 
08-06-0000 7 
0 8- 1 4-00 62 5 
04-01-0 1889 
08-02 -00496 
0 6- 0 2- 0 1 5 40 
08-14-0 1418 
08-03-0 12 43 
07-14-01875 
06 -0 2 -0 1 1 6 4  
06- 03-00760 
10-1 1-00 226 
01-01-00233 
10- 11-00 157 
01-02-01852 
01-04-0 1879 
03-01-01205 
08-03-00038 
0 3-0 2-00 802 
03-01-00654 
03-0 1-00 5 38 
0 8-0 3-01 3 66 
10-0 1-0 20 46 
08-06-00856 
08-11-00851 
06- 11-0 1090 
08-06-000 52 
08-03-009 60 
08-0 3-01341 
06- 04-0 19 8 1 
08-0 3-0 12 2 5 
10-05-011 61 
08-03-021 36 
08-03-00019 
08-14-00772 
08-06-01271 
01 -1 2-0 1463 
08-03-000 39 
08-06-00806 
08-03-00113 
08-03-000 30 
08-06-00501 
08- 0 3-0 12 84 
OB-06-00 151  
08-06-00459 
0 8-06-009 5 2 
08-06-0 127 1 
08-0 3-00906 
08-0 3-009 87 
08 -0 6 -0 10 36 
0 8- 0 6- 009 77 
08-03-00982 
03 -03-00173 



CITY-COUNTY COOPERATION E L I M I N A T E S  B O I S E ' S  DUMP ( S A N I T A R Y - L A N D F I L L  ' I /  
LOW-COST REFUSE BURNER E L I M I N A T E S  DUMP ( I N C I N E R A T I O N  TEPEE-BURNER ) /  

) /  E L M I P A  TO T P Y  COMPOSTING ( C O S T ( C A P I T A L 1  COST(  S U B S I D Y  
AGE I /  L O S  ANGELES E M B R O I L E D  I N  HOT REFUSE D I S P U T E  ( LAW S E P A R A T I O N  S A L V  

I N S E C T (  CONTROL) ) /  E F F E C T  O f  EARTH COVER ON F L Y  EMERGENCE FROM S A N I T A R Y  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  
M E I G E N  ( VECTOR(CONTROL1 I /  E F F E C T  O F  EARTH COVER ON EMERGENCE OF THE V I N E G A R  F L Y  DROSOPHILA MELANOGASTER 
ROL)  ) /  F L Y  EMERGENCY CONTROL I N  S A N I  T A R Y - L A N D F I L L S  ( V E C T C R ( C 0 N T  

ERATOR ( I N C I N E R A T O R ( A P A R T M E N T I  C O M P O S I T I O N  Q U A N T I T Y  EM1 S S I O N  I /  PERFORMANCE OF A F L U E - F E E  I N C I N  

T F N S I O N  W I T H  VON-ROLL FURNACES ( HEAT-RECOVERY POWER E M I S S I O N  E M I S S I O N ( C O N T R O L 1  I /  REFUSE I N C I N E R A T I O N  I N  
( I N C I N E R A T O R  I /  MEASURING R E S U L T S  ON E M I S S I O N  FROM COMBUSTION P L A N T S  FOR DOMESTIC GARBAGE 
N I C I P A L  I N C I N E P A T O P S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY E M I S S I O N  F U E L ( A U X 1 L  I A R Y  C R I T E R I A ( A N A L Y S I S 1  ) /  M U N I C I  
S S  I O N ( C O N T R 0 L )  I /  CONVERSION FACTORS FOR SOURCE E M I S S I O N  MEASUREMENTS OF I N C I N E R A T O R  F L U E  GASES ( EM1 
N T R O L )  I /  DUST AND WASTE GAS E M I S S I O N  OF DOMESTIC REFUSE I N C I N E R A T O R  ( E M I S S I C N ( C 0  
L AND CONTROL MEASURES ( E M I S S I O N ( C O N T R 0 L )  D E S I G N  ) /  E M I S S I O N  REDUCTION O F  SMALL REFUSE I N C I N E R A T O R S  BY US 
CINERATOR EFFLUENTS W I T H  FLAME I O N I Z A T I O N  DETECTOR ( E M I S S I O N ( A N A L Y S 1 S )  I /  S T U D I E S  ON A N A L Y S I S  CF HYDROCAR 
S AN A L  Y SE S FR 0 M MUN I C  I PP L I NC I NE RAT ORS 

HEAT RECOVERY FROM I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L )  E M I S S I O N ( C O M P O S I T I O N )  C E N T R I F U G A L - C O L L E C T I O N S  ELECTRO 

EFFECT O F  EARTH COVER ON HOUSEFLY EMERGENCE/ 

NEW I N C I N E R A T O R  D E S I G N E D  TO REDUCE F L Y  ASH E M I S S I O N  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  ) /  

M U N I C I P A L  I N C I N E R A T O R  S E L E C T I O N  ( D E S I G N  E M I S S I O N  COMBUSTION(CALCULATI0NS)  ) /  

( 

UNSOLVED PR@BLEMS W I T H  FLUE-FED I N C I N E R A T O R S  ( E M I S S I O N (  CONTROL) I / 
I N C I N E R A T I O N  CF DOMESTIC REFUSE ( E M I S S I O N ( C O N T R O L 1  I /  

B U I L T  T O  F I T  T H E  S I T E  ( I N C I N E R A T I O N  C O S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R 0 L )  1 /  
A D V I C E  ON I N C I N E R A T I O N  D I S P O S A L  O F  S O L I D  WASTE ( E M I S S I O N ( C O N T R 0 L )  I /  

M U N I C ? P A L  I N C I N E R A T O R  TRENDS ( E M I S S I O N ( C O N T R 0 L )  ) /  
CUSTOM-DESIGNED I N C I N E R A T O R  ( E M I S S I O N ( C O N T R O L 1  I /  

NEW R E S I D U E  COMBUSTION I N S T A L L A T I O N  ( I N C I N E R A T O R  E M I S S I O N ( C O N T R O L 1  ) /  
S O M E R V I L L E  B U I L C S  AN I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R 0 L )  ) /  

WE I N C I N E R A T E  OUR REFUSE NOW ( HEAT-RECOVERY E M I S S I O N ( C O N T R O L 1  ) /  
YOU DON'T NEED A T A L L  STACK ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  ) /  

T H E  R E F U S E  I N C I N E R A T I O N  P I L O T  P L A N T  I N  OUESSELDORF I E M I S S I O N ( C O N T R 0 L )  ) /  
NEW D I S P O S A L  PLANT FOR FULHAM ( I N C I N E R A T O R  SALVAGE E M I S S I O N ( C O N T R 0 L I  I /  

OPEN-TOP I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L I  ) /  
I N C I N E R A T O R  FLY-ASH METER UNDER DEVELOPMENT ( E M I S S I O N ( C O N T R O L 1  1 / 

N C I N E R A T I O N  VS A I R  P C l L L U T I C N  - A NECESSARY D I V O R C E  ( E M I S S I O N ( C O N T R O L 1  ) /  I 
M U N I C I P A L  I N C I N E R A T I O N  AND A I R  P O L L U T I O N  CONTROL ( E M I S S I O N ( C O N T R O L 1  / 

NCINERATOR T E S T I N G  PROGRAMS 1966 ( I N C I N E R A T I O N  T E S T  E M I S S I O N ( C O N T R 0 L )  ) /  I 
I N C I N E R A T O S  A I R  P O L L U T I O N  CONTROL ( E M I S S I O N ( C O N T R 0 L )  ) /  

S U P P R E S S I O N  OF STEAM PLUME FROM I N C I N E S A T O R  STACKS ( E M I S S I O N ( C O N T R 0 L )  ) / 
BURN AWAY THE ODORS I E M I S S I O N ( C O N T R 0 L )  I /  

A I R  P O L L U T I O N  CONTROL EQUIPMENT FOR I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  / 
FRANK ANSWERS TO SOME HOT I N C I N E R A T O R  QUESTIONS ( E M I S S I O N ( C O N T R O L 1  I /  

NEW INSTRUMENTATION I N  M U N I C I P A L  I N C I N E R A T I O N  ( EM1 S S I O N ( C 0 N T R O L I  1 / 
F L U E  GAS COOLING ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  ) /  

C O N T R O L L I N G  FLUE-FED I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L I  I /  
A T T I T U D E S  @ N  D E S I G N  O F  FLUE-FED I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  I / 

A I R  P O L L U T I O N  COLTFOL I N  M U N I C I P A L  I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R O L 1  I /  

SMOKELESS I N C I N E R A T I O N  FOR A BETTER VIEW ( E M I S S I O N ( C O N T R 0 L I  I /  
TO IMPROVE APARTMENT-HOUSE I N C I N E R A T O R S  ( E M I S S I O N  ( CONTROL 1 / 

GAS C L E A N I N G  EQUIPMENT ( I N C I N E R A T I O N  P O L L U T I O N ( A 1 R )  E M I S S I O N ( C 0 N T R O L I  ) /  
I N C I N E R A T O R S  CAN MEET TOUGHER STANDARDS ( D E S I G N  E M I S S I O N ( C O N T R O L 1  1 / 

C L E A N E S T  I N C I N E R A T O R  STACK GASES ( E M I S S I O N ( C O N T R 0 L I  I /  

COMPOS I T  I ON EM I S S I O N  ( ANAL Y S I S 1 F L U  E-G AS- ANA L Y  S I S C AL O R 1  F I C -VAL U E 

I N C I N E R A T O R  W I L L  HPVE SHORT STACK, DUST COLLECTOR ( E M I S S I O N ( C O N T R 0 L )  I /  

0.72 cu FEET OF FLY A S H  PER TON O F  REFUSE BURNED ( EMISSION(CONTROL) 1 1  

I N C I N E R A T I O N  OF B U L K Y  REFUSE, P A R T  2 ( E M I S S I O N ( C O N T R 0 L )  I /  
OMBUSTION P R O F I L E  OF GRATE-ROTARY K I L N  I N C I N E R A T O R  ( E M I S S I O N (  CONTROL)  ) /  C 
I N C I N E R A T O R  STYLES ARE CHANGING ( D E S l G N ( C O M P A R 1 S O N I  E M I S S I O N ( C O N T R O L 1  I /  
EW G A S - F I R E D  I N C I N E R A T O R  HELPS F I G H T  A I R  P O L L U T I O N  ( E M I S S I O N ( C O N T R 0 L )  ) /  N 

MODERN LOOK A T  REFUSE I N C I N E R A T I O N  ( C O M P O S I T I O N  E M I S S I O N ( C O N T R 0 C )  I /  
AT GOOD I N C I N E R A T I O h  MEANS ( C A L O R I F I C - V A L U E  R E S I D U E  E M I S S I O N ( C O N T R 0 L )  I /  WH 

ASH CONTRCL ECUIPMENT FOR I N D U S T R I A L  I N C I N E R A T O S S  ( E M I S S I O N ( C O N T R 0 L )  I / F L Y  
C A T I O N  OF THE P R I N C I P L E S  OF GAS C L E A N I N G  EQUIPMENT ( E M I S S I O N ( C O N T R 0 L )  I /  A P P L I  
R U C T I O N  AND O P E R A T I O N  C F  REFUSE I N C I N E R A T I O N  P L A N T  ( E M I S S I O N ( C O N T R O L 1  I / CONST 
Y OF M U N I C I P A L  REFUSE I N C I N E R A T O R  D E S I G N  P R A C T I C E S  ( E M I S S I O N ( C O N T R 0 L )  I /  SURVE 
TY S T R I K E S  A T  P O L L U T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  ) /  F U N  C I  
LL PROPOSEC T i l  STOP I L L E G A L  USE OF I N C I N E R A T O R  ( LAW E M I S S I O N ( C O N T R 0 L )  I /  NEW 8 1  
N I C H O L S  CONTINUCUS GRATE I N C I N E R A T O R  AT BIRMINGHAM ( E M I S S I O N ( C O N T R 0 L )  ) /  H E  E NAN- 
E N T A T I O N  S P E C I F I C A T I O N S  - THE KEY TO A GOOD SYSTEM ( E M I S S I O N ( C O N T R 0 L )  l /  I N  S TR UM 

DUST AND 
NCINERATOR ( COMPOSTING C O S T ( C A P I T A L 1  C O S T ( D I S P 0 S A L I  E M I S S I O N ( C O N T R 0 L )  ) /  RAM-FED I 
O F  H E A T  RECOVERY I N  D I R F C T - F L A M E  FUME I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L )  ) /  ECONOM I C s  

D E S I G N  AND F U E L  M O I S T J R E  ON I N C I N E R A T O R  EFFLUENTS ( E M I S S I O N ( C O N T R 0 L I  1 / E F F E C T S  OF 
SE D I S P O S A L  I N  A LARGE PORT ( I N C I N E R A T I O N  G A S - F I R E D  E M I S S I O N ( C O N T R 0 L I  I /  HARBOR R E F U  
M U N I C I P A L  I N C I N E R A T I O N  THROUGH PROCESS E N G I N E E R I N G  ( E M I S S I O N ( C O N T R 0 L )  t / 
ETHOD OF I h C I N E P A T O P  D E S I G N  ( D E S I G N  C A L O R I F I C - V A L U E  E M I S S I O N ( C O N T R 0 L )  I /  A S I M P L I F I E D  M 

D E S I G N E D  TO REDUCE F L Y  ASH E M I S S I O N  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  I /  NEW I N  C I NERATOR 
TOR HAS A MODERN STOKER SYSTEM ( I N C I N E R A T I O N  STOKER E M I S S I O N ( C O N T R 0 L I  I /  A L G I E R S  I N C I N E R A  
D E A L I N G  W I T H  TRADE k A S T E S  f BULKY-WASTE I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  I /  TAILOR-MADE FOR 
CLEANED A T  LOW COST ( I N C I N E R A T I O N ( C A T A L Y T 1 C )  D E S I G N  E M I S S I O N ( C O N T R 0 L )  I /  WASTE GASES CAN B E  
N AND O P E R A T I O N  ON AIR P O L L U T I O N  FROM I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  I /  E F F E C T  OF FURNACE D E S I G  
ASH CONTROLLED B Y  C Y C L O N I C  SCRUBBER ( SLUDGE(SEWAGE1 E M I S S I O N ( C D N T R 0 L )  I /  SLUDGE I N C I N E R A T O R  F L Y  
L U T I O N  W I T H  NEW E N G I N E E R I N G  D E V I C E S  ( P O L L U T I O N ( A 1 R )  E M I S S I O N ( C O N T R 0 L )  / I N C I N E R A T O R  CUTS A I R  POL 
F U E L  ON I N C I N E R A T O R  E F F L U E N T S  ( P O L L U T I O N  COMBUSTION E M I S S I O N ( C O N T R 0 L )  ) / E F F E C T S  OF H I G H  V O L A T I L E  
CE E M I S S I O N  MEASUREMENTS OF I N C I N E R A T O R  FLUE GASES ( E M I S S I O N ( C O N T R 0 L )  I /  CONVERSION FACTORS FOR SOUR 
B I S H  T I P S  ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  C O M P O S I T I O N  E M I S S I O N ( C O N T R 0 L I  I / DERBY'S PLANT T O  REDUCE RUB 
E C I P I T A T O R S  FOR I N C I N E R A T O R  GAS C L E A N I N G  I N  EUROPE ( E M I S S I O N ( C O N T R 0 L )  ) /  THE USE OF E L E C T R O S T A T I C  PR 
E GASES FOR E L E C T R O S T A T I C  - P R E C I P I T A T O R  A P P L I C A T I O N  ( E M I S S I O N ( C O N T R 0 L )  I /  C O N D I T I O N I N G  REFRACTORY FURNAC 
CES AN0 COMBUSTI@N A I R  D I S T R I B U T I O N  ( P O L L U T I O N ( A I R 1  E M I S S I O N ( C O N T R 0 L )  I /  A I R  P O L L U T I O N  E F F E C T S  OF I N C I N E R  
M LARGE MECHANICALLY-STOKED M U N I C I P A L  I N C I N E R A T O R S  f E M I S S I O N ( C O N T R 0 L )  ) /  C H A R A C T E R I S T I C S  OF FURNACE E M I S S  
N G  HEAT RECOVERY ( HEAT-RECOVERY POWER COST( C A P I T A L )  E M I S S I O N ( C O N T R 0 L I  ) /  C O M B U S T I B L E  R U B B I S H  CONTENT FAVO 
F U S E  POWER P L A h T  NORD I ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L I  I /  D E S I G N  AND E X P E R I E N C E  G A I k E D  WIT 
S ON E M I S S I O N S  FROM P I L O T - S C A L E  TRENCH I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  ) /  E F F E C T S  OF O P E R A T I N G  V A R I A B L E S  A 
I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I L O T  PLANT STUDY ( E M I S S I O N ( C O N T R 0 L I  1 / E L E C T R O S T A T I C  F L Y  ASH P R E C I P I T A T  
ST REFUSE D I S P C S A L  PLANT ( I N C I N E R A T O R  C O S T ( C 4 P I T A L )  E M I S S I O N ( C O N T R 0 L )  ) /  E L E C T R O S T A T I C  P R E C I P I T A T O R  I N C L U  

WASTE GAS E M I S S I O N  OF DOMESTIC REFUSE I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  / 

PROGRESS I N  

07-01-01644 
08-03-00578 
06-03-00090 
03-0 1-01750 
0 7-0 5-00 5 37 
07-05-001 91 
07-05-0 149 3 
07-05-01590 

08-0 1-00170 
08-03-0 1523 
0 8-0 3- 007 80 

08-03-01513 
08-06-00480 
08-06-01130 
08-03-00054 
08-06-000 52 

0 8- 0 6- 0097 7 
08-01-00971 
0 8-0 1-010 72 
08-03-00120 
08 -0 3 -0 0 50 6 
08-03-00581 
08-03-00593 
08-03-00687 
08- 03;OO 8 47 
08-03-01195 
08-03-01355 
0 8-0 3-0 1367 
08-03-0 19 24 
0 8- 04-00 6 61 

0 8- 0 6-00424 
08-06-00426 
08 -06 -0 0445 
08- 06-00 472 

08-06-00567 
08-06-00 598 
08-06-006 29 
0 8- 0 6-0063 6 
0 8-0 6-006 81 
08 -0 6 -008 30 
0 8- 0 6- 00 8 5 5 
08-06-00857 
08-06-00861 
08-06-0 1202 
08 -0 6-0 12 17 
08-06-01338 
08-06-0 15 16 
08-06-01859 
08-07-002 89 
08-07-00476 
08-1 1-00495 
0 8- 13-0 14 5 5 
08-0 1-0 1265 
08-03-000 16 
0 8-0 3-0 13 54 
08-06-00 443 
0 8-06-0 13 14 
0 8-03-0 12 36 
0 8-03 -000 11 
0 8- 0 3-0 00 2 8 
08-06-000 29 
08-03-01257 
08- 13-00433 
08-06-0 11 30 
08-03-00148 
08-06-00007 
08-06-008 56 
08-07-00734 
08- 13-00442 
08 13-01362 
0 8- 0 3- 00 5 03 
08-0 3-00 454 
08-03-0 12 59 
08-06-000 24 
08-06-00821 
0 8-0 6-000 09 
08-06-01854 
08-11-00851 

08-03-01867 
08-06-00459 
0 8- 06- 00 50 1 
08 -06-0 1377 
08-0 6-0042 5 
08-03-00020 
08 -06 -0 0 6 46 
08-0 3-00466 
08-06-00806 
08-0 3-0 12 84 

08- 03-00 5 a3 

o 8-06-007 a9 

02-02-0oao9 

0 8-06-000 ai 

08-06-00484 

08-06-00480 
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.. .- ATMOSPHERIC E M I S S I O N S  FROM M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  ) / F I E L D  E V A L U A T I O N  OF COMBUSTION A 
I F I C - V A L U E  D E S I G N  S E L E C T I O N  Q U A N T I T Y  SCRUBBER(WAT ER) E M I S S I O N ( C O N T R O L 1  I /  G U I D E  TO I N C I N E R A T O R  I N S T A L L A T I O  
C A L O R I F I C - V A L U E  C O M P O S I T I O N  H E A T  RECOVERY WATER-WALL E M I S S I O N ( C O N T R 0 L I  ) /  HEAT FROM I N C I N E R A T I O N  - A V A I L A B  
LOS ANGELES AREA ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) E M I S S I O N ( C O N T R 0 L )  I / H I S T O R Y  OF EFFORTS A T  I N C I N E R A T I  
T FOR STEAM G E N E P A T I O N  ( HEAT-RECOVEPY HEAT(PROCESS1 E M I S S I O N ( C O N T P 0 L )  I /  I N C I N E R A T O R  TO U T I L I Z E  WASTE HEA 
ONTROL ASPFCTS OF PR@GRAMS A I D E D  B Y  FEDERAL GRANTS ( E M I S S I O N ( C O N T R O L 1  ) /  MEASURING T H E  IMPROVEMENTS I N  T H  
C A L O R I F I C - V A L U E  C O M P O S I T I O N  COST ( C A P I T A L  I WATER-WALL E M I S S I O N ( C D N T R O L 1  1 / NAVY TO I N C I N E R A T E  R U B B I S H  FOR P 

REFUSE I N C I N E R A T O R S  W I T H  HEAT-RECOVERY ( COMPOSTION E M I S S I O N ( C O N T R O L 1  I /  PERFORMANCE AND D E S I G N  DATA FOR 
S A N I T A R Y - L A N D F I L L  BULKY-WASTE C O L L E C T I O N  I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L )  / REFUSE D I S P O S A L  I N  T H E  C I T Y  O F  B 
I T H  VON-ROLL FURNACES ( HEAT-RECOVERY POWER E M I S S I O N  E M I S S I O N ( C O N T R 0 L )  ) /  REFUSE I N C I N E R A T I O N  I N  HAMBURG A 
D E T R O I T  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  E M I S S I O N ( C O N T R 0 L )  ) /  SMOKELESS BRUSH B U R N I N G  P L A N T S  R 
ATCRS ( HEAT-RECOVERY C A L O R I F I C - V A L U E  D E S I G N  STOKERS E M I S S I O N ( C O N T R 0 L )  ) / S Q U E E Z I N G  HEAT FROM GARBAGE W I T H  
T E S  AND F U E L  ( I N C I N E R A T I O N  WATEP-WALL HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  I /  SURVEY OF EUROPEAN E X P E R I E N C E  W I  
NCOME ( WATER-WALL H E A T (  PROCESS) POWER HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  ) /  S W I S S  ENGINEERS E X P L A I N  I N C I N E R A  
S I T I O N  COLLECT I C N  T R A N S F E R - S T A T I O N  D I S P O S A L ( M E T H 0 D S  I E M I S S I O N ( C 0 N T R O L )  ) / T E C H N I C A L  DEVELOPMENTS I N  REFUSE 

C H I M N E Y  STACKS ( C O M P O S I T I C N ( T R E N D S )  P O L L U T I O N ( A 1 R I  E M I S S I O N ( C O N T R O L 1  I /  T E S T S  ON E M I S S I O N S  FROM REFUSE I 
R E D U C T I O N  OF ATMOSPHERIC P O L L U T I O N  ( WATER-SCRUBBER E M I S S I O N ( C O N T R 0 L I  ) / TWO METHODS O F  WET S C R U B B I N G  OF 

DE I N C I N E R A T I O N  P L A N  ( C O S T ( C A P I T A L 1  COST(OPERAT1NG) E M I S S I O N ( C O N T R 0 L I  ) /  4 9  M U N I C I P A L I T I E S  J O I N  I N  COUNTY 
E D )  I /  A I R  PO L L U T I  ON DETERRENTS ( EM I S S  I O N  ( CONTROL 1 P O L L U T I O N  ( A  I R  1 I N C  I N E  RATOR ( FLUE-F 
OR S O L V E S  4 I R  P O L L U T I O N  PROBLEM ( I N C I N E R A T O R ( B A T C H )  E M I S S I O N ( C O N T R 0 L )  BULKY-WASTE ) /  I N C I N ER AT 
ASTE 01 SPOSAL - WHEPE TO GO FROM HERE ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L  1 BULKY-WASTE S A N I T A R Y - L A N O F I L L  OCEAN 
R OPERATES ON PRODUCTION L I N E  B A S I S  ( S A L V A G E ( M E T A L )  E M L S S I O N ( C O N T R 0 L )  BULKY-WASTES HEAT-RECOVERY C O S T l C A P  
N E R A T O R ( T Y P E S )  C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L  R E S I D U E  E M I S S I O N ( C O N T R 0 L )  C A L O R I F I C - V A L U E  ) /  AN A P P R A I S A L  O F  
XT TO D I S P O S A L  S I T E  ( I N C I N E R A T I C N  S A Y I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  C A P A C I T Y  ) /  B U I L D  I N C I N E R A T O R  NE 
Y FURNACES AND ADVANCED STOCK G A S  C L E A N I N G  SYSTEMS ( E M I S S I O N ( C O N T R O L 1  C A P A C I T Y  I N S T R U M E N T A T I O N  ) /  AN I N C I  
TNO NEW I N C I  NE RAT ORs ( COST ( C A P I T A L  COST (OP ERAT I N G  1 EM I S S  I O N  ( CONTROL 1 C O L L E C T 1  O N  ASH-DI  SPOSAL R A I  L-HAUL 
RNACE TEMPERATURE--HOW TO C A L C U L A T E  AND CONTROL I T  ( E M I S S I O N (  CONTROL) COMBUSTION C A L O R I F I C - V A L U E  HEAT-BAL 
T I N C I N E R A T O R  - CHICAGO'S SECOND, N A T I O N ' S  L A R G E S T  ( E M I S S I O N ( C O N T R 0 L )  C O M P O S I T I O N  I /  CALUME 
C T R O S T A T I C  P R E C I P I T A T O R S  ON M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R O L 1  C O M P O S I T I O N ( R E F U S E )  COST(OPERAT1NG) 

AN I N C I N E R A T O R  CAN BE A T T R A C T I V E  ( E M I S S I O N ( C O N T R O L 1  COST(  C A P I T A L )  ) /  
COMPLETE COMBUSTION W I T H  M I N I M U M  EXCESS A I R  ( E M I S S I O N ( C O N T R O L 1  C O S T ( C A P I T A L 1  I /  

CHICAGO COMPLETES F I R S T  OF FOUR I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R O L 1  C O S T ( C A P 1 T A L )  I / 
I N C I N E R A T O R  TO FEATURE E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C O N T R 0 L )  COST ( C A P I T A L )  ) /  NEW 

OLID-WASTE D I S P O S A L  - PART I V  - INCINERATOR D E S I G N  ( E M I S S I O N ( C O N T R O L 1  C O S T ( C A P I T A L 1  I / M U N I C I P A L  5 

A F F E C T I N G  THE D E S I G N  O F  REFUSE I N C I N E R A T I O N  P L A N T S  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P I T A L 1  I /  SOME C O N S I D E R A T I O N  
I N C I N E R A T I O N  A I R  P C L L U T I D N  CONTROL ( C O S T ( E M I S S I O N 1  E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  I /  WH 

EPEE BURNERS USED FOP G I S P O S A L  O F  M U N I C I P A L  REFUSE ( E M I S S I O N ( C O N T R 0 L )  C O S T ( O P E R A T I N G 1  ) /  A I R  P O L L U T I O N  AS 

PSTES D I S P O S A L  ( C O M P O S I T I O N  Q U A N T I T Y  D E S I G N  H I S T O R Y  E M I S S I O N ( C O N T R 0 L )  C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L  1 S T A T U  
QATORS S T U C I E D  FOR S @ L I D  WASTE D I S P O S A L  ( CDMBUSTION E M I S S I O N ( C O N T R 0 L )  DEMONSTRATIOY-GRANT I /  F L U I D  BED I N  
I O N  I N C I N E R A T O R  TO HAVE E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C O N T R O L 1  D E S I G N  I /  DEMONSTRAT 

O F  COMMUNITY WASTES ( P O L L U T I O N  O P E R A T I N G - P R A C T I C E S  E M I S S I O N ( C O N T R O L 1  D E S I G N  I /  MODERN I NC I N  ERAT I ON 
ATORS BY U S I N G  CONSTRUCTIONAL AND CONTROL MEASURES ( E M I S S I O N ( C O N T R O L 1  D E S I G N  I /  E M I S S I O N  R E D U C T I O N  OF SMA 
T I N G  I / OBSERVATIONS ABOUT M U N I C I P A L  I N C I  NERATORS ( E M I S S I O N (  CONTROL 1 D E S I G N  R E S I D U E (  D I S P O S A L  1 COST(  OPERA 
L Y A S H  CONTROL EQUIPMENT FOR M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  D E S I G N  SCRUBBER(WATER) C E N T R I F U G A L -  

) I /  COMMERCIAL I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  ECONOMICS PROJECTIONS P A C K A G I N G ( T R E  
T R E A L  I N C I N E R A T O R  I S  TWOFOLD INNOVATOR ( H E A T U P A C E )  E M I S S I O N ( C O N T R 0 L I  E L E C T R O S T A T I C  - P R E C I P I T A T O R  I /  MON 

L A N T  ( I N C I N E R A T O R  COST(  C A P I T A L )  POWER HEAT-RECOVERY E M 1  S S I O N  (CONTROL)  ELECTROST A T I C - P R E C I P I T A T O R  BULK-WAS 
S T I B L E  R U B B I S H  CONTENTS FAVORS U S I N G  HEAT RECOVERY ( E M I S S I O N ( C O N T R 0 L )  E L E C T R O S T A T I C - P R E C I P I T A T O R S  SCRUBBE 
O L L U T I O N  AND WASTE H E A T  RECOVERY FROM I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L )  E M I S S I O N (  C O M P O S I T I O N )  CENTRIFUGAL-C 

L K ,  V I R G I N I A  ( I N C I N E R A T I O N  HEAT-RECOVERY WATER-WALL E M I S S I O N ( C O N T R O L 1  C O S T ( C A P I T A L 1  I /  REFUSE F I R E D  STEAM 

BINGHAMT@N'S I N C I N E R A T O R  AFTER ONE YEAR ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P I T A L 1  D E S I G N  ) /  

E L E C T R C S T A T I C  P R E C I P I T A T O D S  ( I N C I N E R A T I O N  E M I S S I O N  (CONTROL)  COST(  O P E P A T I N G )  C A P A C I T Y  / 

THE PROBLEMS OF A P P L Y I N G  I N C I N E R A T O R  C R I T E R I A  ( E M I S S I O N ( C O N T R D L 1  D E S I G N - C R I T E R I A  ) /  

B I R M I N G H A M ' S  ELECTRO P R E C I P I T A T O R  I N S T A L L A T I O N  ( E M I S S I O N ( C O N T R 0 L )  E L E C T R O S T A T I C - P R E C I P I T A T O R  / 

I N C I N E R A T O R  D E S I G N  ( P A R T  2 )  ( E M I S S I O N ( C 0 N T R O L )  F U R N A C E ( T Y P E 1  ) /  
L T I N G  FROM I N C I ~ I E R A T I @ N - - I T S  REDUCTION AND CONTROL ( E M I S S I O N ( C O N T R 0 L )  H E A L T H  ECONOMICS 1 / A I R  P O L L U T I C N  R 
I N E D  W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N G  ( D E S I G N  E M I S S I O N ( C O N T R O L 1  HEAT- RECOVERY CORROSION SALVAGE(ME 
N I N G  O F  AUTOMOBILE B O D I E S  ( I N C I N E R A T I O N  BULKY-WASTE E M I S S I O N ( C O N T R O L 1  HEAT-BALANCE ) /  SMOKELESS BUR 
/ H E A T  RECOVERY FROM I N C I N E R A T O R S  ( REFUSE FURN4CES E M I S S I O N (  CONTPOL) HEAT-BALANCE D E S A L I N A T I O N  H E A T I N G t P  
D I S P O S A L  AND THE M E C H A N I C A L  E N G I N E E R  ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY REFUSE 

M U N I C I P A L  I N C I N E R A T I O N  ( S A N I T A R Y - L A N D F I L L  EM I S S I O N ( C O N T R 0 L  I HEAT-RECOVERY ECONOMICS I /  
A L L  I /  S W I S S  F N G I N E E F S  E X P L A I N  I N C I N E R A T O R  INCOME ( E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY H E A T ( P R 0 C E S S )  WATER-W 

MILWAUKEE A FLY-ASH FREE I N C I N E S A T O R  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY H E A T ( S P A C E 1  ) /  WATER 
A DUST-FREE I N C I N E R A T O R  ( COST( C A P I T A L )  E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY POWER ) /  

I N C I N E R A T C R  W I T H  PCWER ANC OTHER UNUSUAL FEATURES ( E M I S S I O N ( C O N T R 0 L I  HEAT-RECOVERY PROCESS-HEAT DESIGl r i  1 
L ) /  P O T E N T I A L S  I N  I N C I N E R A T I O N  ( RESEARCH-POTENTIAL E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY R E S I D U E  D E S I G N  GRATES 
I N E R A T I O N  D I S P O S A L  O F  M U N I C I P A L  REFUSE ( I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY S A L V A G E ( M E T A L )  ) /  I N C  
I P  H A S  V A R I E T Y  OF C C L L E C T I O N  SYSTEMS ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T I O N  1 /  TOWNSH 
R I S T I C  I N C I N E R A T C R  PLANNED FOR H A M I L T O N  ( G R I N D I N G  ( E M I S S I O N ( C O N T R O L 1  I N C I N E R A T I O N  BULKY-WASTE ( COST(CAP 
TRUNK BURNING PLANT I N  C I T Y  OF D E T R O I T  ( BULKY-WASTE E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  ) /  BRUSH AND 
ONNECTION h I T H  REFUSE I N C I N E R A T I C N  I N  SMALL PLANTS ( E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  ) /  PROBLEMS I N  C 
N OF MODFRN REFUSE COMBUSTION P L A N T S  ( HEAT-RECOVERY E M I S S I O N ( C 0 N T R D L )  I N C I N E R A T O R  ) /  V I E W P O I N T S  FOR T H E  D 
NOW ABOUT THE hEW 'I C L E A N - A I R  I' ACT ( P O L L U T I O N ( A I R 1  E M I S S I O N ( C O N T R O L 1  LAW 11 WHAT YOU SHCULD K 

NT ( STORAGE OVERHEAD-CRANES BULKY-WASTE ASH-REMOVAL E M I S S I O N ( C O N T R 0 L )  MAINTENANCE I /  PROBLEMS ENCOUNTERED 
ON MEANS - PART I I D E S I G N  PAPAMETERS ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  M A T E R I A L S - H A N D L I N G  COST(HEAT-RECOVE 
O R S  FOR T H E  GOVERNMENT G F  THE D I S T R I C T  OF C O L U M B I A  ( E M I S S I O N ( C O N T R O L 1  P O L L U T I O N ( A I R 1  C O M P O S I T I O N  CORROSIO 
OP FR AT I NG I CAL OR 

I /  I N C I N E R A T O R  WASTE WATER ( E M I S S I O N ( C O N T R 0 L I  P O L L U T I O N ( I N C I N E R A T 0 R  - WASTE-WATER 

ONLY F I F T E E N  PERCE 

T H R E E  F L O R I D A  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY H E A T ( S P A C E 1  ) /  

A I R  P O L L U T I G N  AND I N C I N E R A T I O N  ( COMPOSTING E M I S S I O N ( C O N T R 0 L )  LAW P O L L U T I O N ( A 1 R )  ) /  

H EAT-R ECOV ERY H EAT ( S PAC E 1 POW ER E CONOM I C S EM I S S I  DN ( CON TR 0 L 1 P OLL U T I  ON ( A I  R 1 S L U  DG E ( S E W AGE 

I N E R A T I O N  HEAT-RECOVEPY COMPOSTING S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  P R O J E C T I O N S /  C I T I E S  VS. GARBAGE - W 
N T  OF ALL S O L I D  WASTES I S  I N C I N E R A T E D  ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R O L 1  Q U A N T I T Y  ) /  

WASTE D I S P O S A L  ACT ( I N C I N E R A T I C N  S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R O L 1  Q U A N T I T Y  1 /  I M P A C T  O F  THE S O L I D  
T E  BULKY-WASTE REGIONAL-APPROACH S I T E - S E L E C T I O N  ODOR E M I S S I O N ( C O N T R 0 L I  R E F R A C T O R I E S  R E S I D U E  H A N D L I N G  D E S I G  
I D E N T I A L  AREA I S  COMMUNITY SHOWPLACE ( C O S T ( C A P 1 T A L  1 E M I S S I O N ( C O N T R 0 L )  R E S I D U E  1 / I N C I N E R A T O R  NEAR RES 
F WASTE M A T E R I A L S  FOR H E A T  PRODUCTION ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  R E S I D U E  HEAT-RECOVERY ) /  THE U T I L I . ?  
R A C T I C E S  ( C A L O R I F I C - V A L U E  HFAT-RECOVFRY C O M P O S I T I O N  E M I S S I O N ( C O N T R 0 L )  R E S I D U E  POWER 1 /  ANOTHER LOOK AT EU 
THOUT A I R  P O L L U T I O N  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  E M I S S I O N ( C O N T R O L 1  R E S I D U E ( D I S P 0 S A L )  I / WASTE D I S P O S A L  
FUSE-RESIDUE A N 0  FLY-ASH M A T E R I A L S  H A N D L I N G  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  R E S I D U E  ( H A N D L I N G )  I /  I N C I N E R A T O R  RE 

I N C I N E R A T O R  T E S T I N G  PPOGR AMS ( EM I S S I O N (  CONTROL) SAFETY COMBUST1 ON-EFFI  C I  ENCY CES I 6 N  
COMBUS T I C N  AND H E A T  C A L C U L A T I O N S  FOR I N C I N E R A T O R S  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  SCRUBBER(WATER) ) /  

P4TOR G I V E S  COMPLETE F L Y - A S H  CONTROL ( '  C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R O L 1  SCRUBBER(  WATER) ) /  BELMONT, MASSACH 

I /  

R E G I O N A L  D I S T R I C T S  FOR I N C I N E R A T I O N  ( ECONOMICS E M I S S I O N ( C O N T R 0 L )  S I T E - S E L E C T I O N  I M P L E M E N T A T I O h  ) /  

08-06-00853 
08 -1 3 -0 00 3 5 
08-03-000 14 
08-03-009 60 
08-03 -000 46 
01- 12-01966 
08-03-0 1025 
08- 13-00489 
08-03-0 2085 
08-03-00780 
08-0 7-0 1 8 3 6 
08-03-00041 
08-0 3-0 0 4 3 2 
0 8- 0 3-00 106 
01-01-00298 
08-06-02126 
08-06-0 1475 
08 -03 -00 5 52 
0 8- 06-0 1 7 72 
OB-06-00043 
01-01-00624 
08-03-0 1361 
0 8-0 3-00430 
0 8-0 3-0 0 69 1 
0 8- 03-006 23 
0 8-0 3 -0 143 5 
08-11-00964 
0 8-03-007 82 
08-06-00952 
08-03-00116 
08-03-01346 
08-03-0 1 4  72 
08-03-001 13 
0 8 -0 3-004 1 4  
0 8-03-0 0621 
0 8- 13-0 20 24 
08-06-00428 
0 8- 0 3-00 60 7 
08-06-0 13 22 
08-06-00151 
0 8- 0 3-000 2 5 
10-0 6-0 1 143 
08-0 3-0 0030 
08 -  13-008 19 
08-03-00054 
0 8- 0 3-0 1 447 
08-06-00820 
08-13-00858 
OB-02-00496 
08-03-00039 
08-06-01271 
0 8-0 3-00906 
0 8-0 3-009 8 2 
0 8-0 6-00 9 77 
08-13-01144 
08-06-00947 
0 8-0 3- 0 0 4  70 
08-07-00967 
08-03-00008 
08- 13-01288 
08-03-021 12 
0 8- 1 4-0 1 4 2 2 
0 8 -0 3 -0 1 4 59 
08-06-01105 
08-03-0 1188 
08 -0 3 -0 19 37 
08- 13-0 19  3 6 
08-03-00144 
08-03-01724 
08-03-0 1812 
08-07-008 59 
08-06-00062 
08- 0 3-007 8 3 
0 1-04-0 10 7 4  
0 8- 0 6-0 0 304 
0 8-0 3-00 8 22 
08-1 3-007 14  
0 8-0 3-0 1 50 5 
08-03-0 187 1 
08-06-00478 
01-01-00688 
08-06-0 10 26 
0 1-04-00 2 32 
0 1-0 1-007 26 
08-0 3 -0 1007 
0 8-0 3-0 1 1 2 6 
08-03-00026 
01 -0 1-009 63 
0 8- 10-0 19 3 5 
08-12-00827 
0 8- 11-008 1 4  
08-0 3-009 43 
08 -0 3 -0 0 5 10 
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C A L O R I F I C - V A L U E  VOLUME-REDUCTION SALVAGE I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L )  SLUDGE(  I N D U S T R I A L )  I /  REFUSE D I S P O S  
P E R A T I N G )  I /  NEW T Y P E  O F  M U N I C I P A L  I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L I  SLUDGE(SEWAGEI  C O S T ( C A P 1 T A L )  C O S T ( 0  

ETER I S  NEEDED ( C O M P O S I T I O N (  REFUSE)  C A L O R I F I C - V A L U E  E M I S S I O N ( C O N T R O L 1  SMOKE ) /  A NEW I N C I N E R A T O R  CONTROL 

P A L  I N C I N E R A T O R  D E S I G N  ( C H A R A C T E R I S T I C S  C O M P O S I T I O N  E M I S S I O N ( C O N T R 0 L  I WATER(WASTE1 I /  TRENDS AND P R A C T I C E  
COMPOS I T  I O N  Q U A N T I T Y  HEAT-RECOVERY S A N I  TARY-LANDF I L L  E M 1  S S I  ON (CONTROL)  WATER-W A L L  SALVAGE (METAL I 1/  SOL I D  
C I N E R A T O R  PND SEWAGE TREATMENT PLANT WORK TOGETHER ( E M I S S I O N (  P A R T I C U L A T E )  / I N  
O L L U T I O N  CONTROL AND THE GAS I N D U S T R Y  I I N C I N E R A T I O N  EMISSION-CONTROL GAS-FIRED ) /  A I R  P 
-COATED PAPER FOR E S T I M A T I N G  I N C I N E R A T O R  P A R T I C U L A T E  E M I S S I O N S  ( A N A L Y S I S  LAW ) /  USE OF A C H E S I V E  

RS ( E M I S S I O N (  CONTROL) I / CHARACTER1 S T I C S  OF FURNACE E M I S S I O N S  FROM L A R G E  MECHANICALLY-STOKED M U N I C I P A L  I N  
E V A L U A T I O N  OF COMBUSTION A I R  E F F E C T S  ON ATMOSPHERIC E M I S S I O N S  FROM M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I C N ( C 0 N T  

/ E F F E C T S  OF OPERATING V A R I A B L E S  AN0 REFUSE T Y P E S  ON E M I S S I O N S  FROM P I L O T - S C A L E  TRENCH I N C I N E R A T O R  ( E M I S S  
T R E N D S )  P O L L U T I O N ( A 1 R )  E M I S S I O N ( C 0 N T R O L )  ) / T E S T S  ON E M I S S I O N S  FROM REFUSE I N C I N E R A T I O N  CHIMNEY STACKS ( C 
G I C A L  ASPECTS OF ORGANIC WASTE D I S P O S A L  W I T H  S P E C I A L  E M P H A S I S  ON CELLULOSE D I G E S T I O N  ( COMPOSTING ) /  HdUSE 

MOKE D E N S I T Y  MEASUREMENT I N  M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  SMOKE 1 / S 

I N C I N E R A T O R  REFRACTORY ENCLOSURES ( E M I S S I O N ( C O N T R 0 L )  SPRAY(WATER1 / 

M O D I F I C A T I O N S  T O  REDUCE E M I S S I O N S  FQOM FLUE-FED I N C I N E R A T O R  ( G A S - F I R E D  I /  

REPORT ON COMPOSTING E M P H A S I Z E S  E F F I C I E N C Y  ( P A T E N T  NEW-METHODS 1 / 

KANSAS C I T Y  ENACTS NEW REFUSE ORDINANCE ( LAW ) /  

I N C I N E R A T O R  REFRACTORY ENCLOSURES ( E M I S S I O N ( C O N T R 0 L )  SPRAY (WATER)  ) /  

EMPLOYEE SAFETY I N  THE S O L I D  WASTE I N D U S T R Y /  

I N C I N E R A T O R  D E S I G N  - H E A T  ENCLOSURES/ 

SH-REMOVAL E M I S S I O N ( C 0 N T R D L )  MA1 NTENANCE ) /  PROBLEMS ENCOUNTERED I N  O P E R A T I O N  OF LARGE I N C I N E R A T O R  P L A N T  ( 
M A T I O N ( L A N D 1  I /  L A N D F I L L  ENDS REFUSE D I S P O S A L  PROBLEMS ( COST ( O P E R A T I N G )  RECLA 

I /  NEW CEASE ON L I F E  FOR MOSES L A K E  AS OPEN DUMPING ENDS, L A N D F I L L  B E G I N S  ( S A N I T A R Y - L A N D F I L L  COST(QPERAT 
ORGANIC WASTES OFFER NEW SOURCE OF E L E C T R I C A L  ENERGY ( F U E L - C E L L ( 8 I O L O G I C A L )  ) /  

GE(SEWAGE) HEAT(PROCESS1 HEAT-RECOVERY F E R T I L I Z E R  I / ENERGY FROM REFUSE - I N  P A R T I C U L A R ,  CONS I D E R A T I O N  OF 
R Y  1 /  REFUSE D I S P O S A L  AND T H E  M E C H A N I C A L  ENGINEER ( I N C I N E R A T I O N  EM1 S S I O N I C O N T R O L )  HEAT-PECOVE 

COS T ( OP ER AT I N  G 1 / E N G I N E E R  D I S C U S S E S  I N C I N E R A T I C N  COSTS ( C O S T ( C A P 1 T A L I  
I S P O S A L I  S A N I T A R Y - L A N D F I L L  I /  ENGINEER D I S C U S S E S  THE C I T Y  TRANSFER S T A T I O N  ( C O S T ( D  
R Y - L A N D F I  LL C O S T ( O P E R A T I N G 1  EQUIPMENT 1 / C I T Y  ENGINEER G I V E S  F U L L  STORY O F  L A N D F I L L  METHOD ( S A N I T A  
RY - L A N D F I  L L  COST ( O P E R A T I N G  I I / C I T Y  E N G I N E E R  G I V E S  F U L L  STORY O F  L A N D F I L L  METHOD ( S A N I T A  
ON SCHEDULING I /  S A N I T A R Y  E N G I N E E R ' S  SPEECH COVERS RANGE OF I N D U S T R Y  ( C C L L E C T I  

GARBAGE CAN BURN C L E A N  W I T H  ENGINEERED I N C I N E R A T I O N  ( D E S I G N  I /  
RURAL WASTES AND AGRICULTURAL E N G I N E E R I N G /  

PROGRESS I N  M U N I C I F A L  I N C I N E R A T I O N  THROUGH PROCESS E N G I N E E R I N G  ( E M I S S I O N ( C O N T R O L 1  ) /  
EM ENT/  RESEARCH AND E N G I N E E R I N G  ARE KEYS T O  PROGRESS I N  S O L I D  WASTE MANAG 

L V A G E ( M E T A L S 1  I N C I N E R A T I O N  CCEAN-DISPOSAL GARCHEY I /  E N G I N E E R I N G  ASPECTS OF TOWN REFUSE D I S P O S A L  ( Q U A N T I T  
COMPOST) S A L V A G E ( M E T A L )  BULKY-WASTE R A I L - H A U L  ) /  CAN E N G I N E E R I N G  COPE W I T H  THE D E B R I S  O F  AFFLUENCE ( COST- 

REFUSE - SEWAGE COMPOSTING - E N G I N E E R I N G  ASPECTS ( SLUDGE(SEWAGEI  ) /  

E N G I N E E R I N G  D E S I G N  O F  R E F U S E  I N C I N E R A T O R S /  
NEW L I N E ' S  E N G I N E E R I N G  DEVELOPED I N  P A S T  YEAR I H A U L I N G  ) /  

I I /  I N C I N E F A T O R  CUTS A I R  P O L L U T I O N  W I T H  NEW E N G I N E E R I N G  D E V I C E S  ( P O L L U T I O N ( A 1 R )  E M I S S I O N ( C O N T R 0 L  
T I N G  ( C O S T ( C A P I T A L 1  PLANTS(NUMBER1 I /  E N G I N E E R I N G  EQUIPMENT USED I N  F U L L Y - M E C H A N I Z E D  COMPOS 
C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  V I 1 1  - AN OVER-ALL E N G I N E E R I N G  E V A L U A T I O N  ( D E F I N I T I O N S  OPEN-DUMP S A N I T A  
N I C I P A L  SOLID-WASTE D I S P O S A L  - PART I X  - AN OVER-ALL E N G I N E E R I N G  E V A L U A T I O N  ( I N C I N E R A T I O N  COMPOSTING ECCN 

C C M M I T T E E  ON S A N I T A R Y  E N G I N E E R I N G  RESEARCH ( SETTLEMENT(  R A T E )  / 
SURVEY OF PRESENT STATUS OF REFUSE E N G I N E E R I N G  RESEARCH AND DEVELOPMENT/ 

T I O N  S I M U L A T I O N  I /  O P E R A T I O N A L  RESEARCH I N  M U N I C I P A L  E N G I N E E R I N G  W I T H  REFERENCE TO WORK C A R R I E D  OUT I N  COV 
O L  I HEAT-RECOVERY HEAT(PROCESS1 WATER-WALL I /  S W I S S  ENGINEERS E X P L A I N  I N C I N E R A T O R  INCOME ( E M I S S I O N f C O N T R  
CESS I POWER HEAT-RECOVERY E M I S S I O N ( C O N T R O L 1  I /  S W I S S  E N G I N E E R S  E X P L A I N  I N C I N E R A T O R  INCOME ( WATER-WALL HEA 

I N C I M E R A T I @ N  h I S T D R Y  TOOK FORM I N  ENGLAND/ 
T H E  REFUSE COMPOSTING P L A N T  I N  EDINBURGH,  ENGLAND ( C O M P O S T ( C O M P O S I T I 0 N )  P R I C E ( C O M P O S T 1  ) /  

AN A P P R A I S A L  OF COMPOSTING I N  ENGLAND ( C O S T ( A N A L Y S 1 S I  SALVAGE I /  
B R I S T O L ,  ENGLAND, B U I L D S  COMPOST P L A N T /  

HUB ( C O L L E C T I O N  S A N I T A R Y - L A N D F  I L L  I / ENGLAND'S OLDEST " H A U L I E R "  SERVES N A T I O N ' S  I N D U S T R I A L  
A C T I O N  S A C K ( P A P E R 1  V E H I C L E ( T R A N S  FER)  ) /  AN E N G L I S H  COMMENT ON MODERN EQUIPMENT ( C O L L E C T I G N  CCMP 

THE TOWN OF DARIEN,  CONNECTICUT,  ENLARGES I T S  I N C I N E R A T O R /  
I N C I N E R A T O R  D I S P U T E  E N L I V E N S  ROSYLN, LONG I S L A N D  ( S I T E - S E L E C T I O N  I /  

COMPOSTING AND T H E  S U G V I V A L  O F  T Y P H O I D ,  PARATYPHOID,  E N T E R I T I S  AND DYSENTERY B A C T E R I A  ( PATHOGEN ) /  
G I  SALVAGE I /  WEST1 NGHOUSE ENTERS COMPOSTING F I E L D  ( C O S T ( C A P 1 T A L  C O S T ( 0 P E R A T I N  

N )  / NORTHWESTERN HAULERS ENTHUSE OVER PACKERS ( C O L L E C T 1  ON-EQUI PMENT COMPACT10 
N 1/ NEW ENTRY I N  C O N T A I N E R  F I E L D  C I T E S  ADVANTAGES ( C O L L E C T 1 0  

N D A T I O N S  C O M P O S I T I O N  / RESTOR1 NG THE Q U A L I T Y  OF OUR ENVIRONMENT I Q U A N T I T I E S  P O L L U T I O N  H E A L T H  RESEARCH-RE 
A T E R )  1/  GROUND-WATER C O N T A M I N A T I O N  I N  AN URBAN ENVIRONMENT ( S A N I T A R Y - L A N D F  I L L  OPEN-DUMP P O L L U T I O N ( W  

Irj. J .  CONTRACTORS A S S O C I A T I O N  ENTERS I T S  T H I R D  YEAR ( LAW CPEN-DUMP I /  

SANIT 'ARY L A N D F I L L  BEI -AVIOR I N  AN AEROBIC ENVIRONMENT/  

MANAGING MAN'S ENVIRONMENT I N  C A L I F O P N I A  AND THE B A Y  AREA/  
A W I D E R  ENVIRONMENT O F  ECOLOGY AND CONSERVATION/  

A STUDY O F  F I E L D  B U R N I N G  UNDER V A R Y I N G  ENVIRONMENTAL C O N D I T I O N S /  
I N C I N E R A T I C N  HEAT-RECOVERY COLLECT I O N  BULKY-WASTE ) /  ENVIRONMENTAL HAZARDS - URBAN S O L I D  WASTE MANAGEMENT 
R E V I E W /  ENVIRONMENTAL P O L L U T I O N  CONTROL - A S T A T E  OF T H E  ART 
URE ANC FORESTRY/ A N A T I O N A L  PROGRAM OF RESEARCH FOR ENVIRONMENTAL Q U A L I T Y  - P O L L U T I O N  I N  R E L A T I C N  TC A G R I  

E F F E C T S  OF GARBAGE G R I N D I N G  ON SEWAGE SYSTEMS AND ENVIRONMENTAL S A N I T A T I O N  ( HOME-GRINDER VECTOR I /  
I C  I S  W I L L I N G  TO PAY FOR CLEANER SURROUNDING ( COST(  ENVIRONMENTAL- IMPROVEMENT I /  ASK WHAT PUBL 
F I L L  COMPACTION B A L I N G  F A I L - H A U L  T R A N S F E R - S T A T I O N  I /  E N V I S I O N  T R A I N  LOADS OF 1,500 - 2r00C TONS T O  D E L I V E R  

I N C I N E R A T I O N  OF EPOXY GLASS L A M I N A T E S  TO RECOVER P R E C I O U S  M E T A L S /  
F I R S T  A T  EPSOM ( COMPOSTING SALVAGE 1 /  

I /  E Q U A L I Z A T I O N  OF REFUSE C O L L E C T I O N  ROUTES ( S C H E D U L I N G  
O S I T I O N  SACKS( PAPER 1 I /  AFFLUENCE PLUS PAPER EQUALS MOUNTAINS O F  D E B R I S  ( C O L L E C T I O N  Q U A N T I T Y  COMP 

( TRANSFER 1 / AN E N G L I S H  COMMENT ON MODERN EQUIPMENT ( C O L L E C T I O N  COMPACTION S A C K ( P A P E R )  V E H I C L E  
CORROSION I N  RFFUSE-BURNING E Q U I P M E N T /  

MEASURE J O B t  THEN PURCHASE EQUIPMENT ( C O L L E C T I O N ( V E H I C L E 1  I /  
RECENT DEVELOPMENTS I N  P U B L I C  WORKS EQUIPMENT ( C O L L E C T I O N - E Q U I  PMENT I /  

WHAT'S THE B E S T  WAY TO R E T I Q E  USED EQUIPMENT ( COLLECTION-EQUIPMENT ECONOMICS I /  
C T I O N  AND STREET C L E A N I N G  - O P E R A T I N G  TECHNIQUES AND EQUIPMENT ( CCST(OPERAT1NG) V E H I C L E S  I /  REFUSE CQLLEC 

A P P L I C A T I O N  GF T H E  P R I N C I P L E S  OF GAS C L E A N I N G  E Q U I P M E N T  ( E M I S S I O N I C O N T R O L )  ) /  
NEW_DEVELOPMENTS I N  COMPOSTING EQUIPMENT ( GRIN-D-IRG S L U R R Y - P U M P I N G _ ) /  

R O L I  ) /  GAS C L EA N I N  G E QU I P M E N T  ( I X C  I NE R A T I  0N-P 0 L L U T I  O N  ( A I R 1 E M I S S I C-h (c C RT- 
V E H I C L E  T E S T S  I N  S H E F F I E L D  ( C O L L E C T I O N  EQUIPMENT I /  

THEORY AND P R A C T I C E  I N  COMPOSTING P L A N T S  I E Q U I P M E N T  I /  
L A N D F I L L  METHOC ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) EQUIPMENT I /  C I T Y  ENGINEER G I V E S  F U L L  STCRY OF 

L E C T  I O N ( V E h 1 C L  E )  ) /  EQUIP,MENT B I D S  MUST HAVE GUARANTEED M A I N T E N A N C E  ( CCL 
NEW EQUIPMENT A I D S  CHICAGO CONTRACTORS ( C O L L E C T I O N  ) /  

0 8- 0 3-00 6 89 
08-03-00709 
08-06-00437 
0 8- 06-0043 5 
08-09-008 11 
08-13-00974 
01-01-00462 
08-03-0 10 33 
08-06-00 860 
0 8-06-0000 2 
08-01-00942 
08-06-0042 5 
08-06-00853 
08-03-00466 
08-0 6-0 2 1 26 
06-01-01984 
06- 0 4-0 1 73 5 
0 1-0 6- 009 6 1 
01 -04-0 16 15  
08- 13-0 12 72 
08-09-008 11 
0 8- 0 3 -00 8 2 2 
07-01-00532 
07-0 1-0 15 48 
10-05-01161 
08-03-00048 
08-13 -0 1288 
08- 14-0 15 87 
03 -0 3-0 17 3 1 
07- 0 1-0 1594 
07-01-02157 
03-13-0 15  53 
0 8- 0 3-000 22 
01-09-0 1380 
08-13-00442 
01-0 1-0 1396 
06-04-0 109 2 
01-01-00211 
0 1-01-00690 
0 8-1 3-0 1 3  81 
03- 0 4-0 16  11 
08-06-0 1854 
06-04-00278 
01-0 1-00407 
01-02-00405 
0 7- 1 4-00 63 9 
0 1-0 1-0 10 87 
03-07-01235 
08- 14-0 1422 
08-03-00106 
08 -0 3-0 16  2 8 
06-03-00760 
06-05-008 33 
06-03-01157 
03-01-01842 
03-02-C1733 
08- 03-00396 
08-03-0 17 14 
06-09-0 13 73 
06- C3-OQ 2 46 
01-C5-01558 
03-02-010 11 
03-02-01617 
10- 10 -00 5 7 1 
0 1-0 1-0 12 75 
0 7-06-00667 
01-12-01577 
01-01-OC6ll 
0 1-0 9-0 19 57 
01-06-0 10 45 
01-c 1-0 20 2 1 
01-09-02118 
09-01-01528 
01-05-0 1943 
10-0 8 -00 0 5 3 
0 8-04-004 82 
0 6-0 3-00 2 39 
03-0 7-0 1728 
02- 02-006 66 
08-08-0 10 53 
03-02-01733 
Q 3- 0 2- 0 1797 
03-13-01702 
03- 13-0 1 633 
03-01-005 57 
0 8-06-013 1 4  
06- 03-00 2 61 
08 -06-0 15  16  
03- 02-0 1899 
06-C 4-00 1 3  3 
07-01-01594 
03-0 1-0 1749 
03-13-01815 
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O P E R A T I O N  OF S A N I T A R Y  L A N D F I L L S  ( METHODS 

I C A N  P O T E N T I A L  ( COMPOSTING MANAGEMENT DATA CONTRACT 
E R V I C E ,  LOWER M A I N T E N A N C E  I I N C I N E R A T I O N  C O L L E C T I O N -  

/ MODERN 
S A N I T A R Y  L A N D F I L L  COST AND 

A I R  P O L L U T I O N  CONTROL 
ROL)  I /  F L Y  ASH CONTROL 
CENTRIFUGAL-SEPARATORS B A G - F I  LTERS I /  F L Y A S H  CONTROL 
EDDER COMPQSTING-UNITS M A T E R I A L S - H A N D L I N G  DANO I / 
Y I N G  I /  
/ L I G H T  

MODERN V E H I C L E S  AND 
N D F I L L  I /  HEAVY 
ON REFUSE H A N D L I N G  F A C I L I T I E S  FOR B U I L D I N G S  ( PATENT 

C I N E P  A T I O N  1 C O M P O S I T I O N  / E L E C T R I C A L  AND M E C H A N I C A L  
PMENT I /  MODERN 
I R T I E T H  PROGRESS PEPORT ( PROHI  B I T E D - I T E M S  F I N A N C I N G  
T I O N S  ( C O S T ( C A P 1 T A L )  I /  L I G H T  TRACK-TYPE 
G D E S I G N  ) /  S P E C I A L I Z E D  
N S C R E E N I N G  S E P A R A T I O N ( I N E R T I A L 1  I /  SOME S P E C I A L I Z E D  
C A P I T A L )  PLANTS(NUMBER1 I /  E N G I N E E R I N G  

REFUS E CDL L ECT I ON 
NEW YOPK C X T Y  GETS MORE REFUSE TRUCKS ( 

U L  L E A F  REMOVAL PROGRAM ( C O L L E C T I O N  C O S T ( O P E R A T I 0 N )  
HOW C O L L E C T I O N  E F F I C I E N C Y  I N F L U E N C E S  REFUSE COSTS ( 

ST, THEN COMPACT ( S A N I T A R Y - L A N D F  I L L  C O S T ( 0 P E R A T I N G )  
D REFUSE TREATMENT I N  V E R S A I L L E S  REGION ( COMPOSTING 
O P E R A T I O N  OF S A N I  TAPY L A N D F I L L S  ( SETTLEMENT-METHODS 

CONTROL OF T O X I C  AND E X P L O S I V E  HAZARDS I N  B U I L D I N G S  
I O N  I /  S A N I T A R Y  F I L L  R E P A I R S  FLOOD 

( COMPOST ) /  
( COMPOST(SPREACING1 I /  T R I A L S  I N  

MEASURING GAS 
EWAGE) I /  EXPERIENCE W I T H  CENTRAL REFUSE D I S P O S A L  A T  
(SEWAGE) ) /  CENTRAL COMBUSTION O F  SEWAGE SLUDGE W I T H  

C I T Y  
I N G )  I /  HOW TO 
TO $3 ( COST(OPERAT1NG) C O S T ( C O L L E C T I O N 1  ) /  
A ( PROJECTIONS S A N I T A R Y - L A N D F I L L  S A L V A G E ( M E T A L S 1  / 
I S  LAW ) /  USE OF ACHESIVE-COATED PAPER FOR 

REPORT ON THREE METHODS OF C O L L E C T I O N  I N  
* DUSTLESS ' C O L L E C T I O N  I S  TREND I N  MUCH O F  

S T A T I C  P R E C I P I T A T O R S  FOR I N C I N E P A T O R  GAS C L E A N I N G  I N  
U E  ) /  AN A P P R A I S A L  OF REFUSE I N C I N E R A T I O N  I N  WESTERN 
U A N T I T Y  1 /  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  WESTERN 
E H I C L E S  I /  REFUSE C O L L E C T I C N  AND D I S P O S A L  I N  WESTERN 
G E ( M E T A L 1  I /  EXPERIENCES W I T H  REFUSE I N C I N E R A T O R S  I N  
LVAGE ) /  ECONOMICS CF COMPOSTING M U N I C I P A L  REFUSE I N  
L 11 REFUSE C O L L E C T I O N  AND D I  SPOSAL I N  WESTERN 
C-VALUE ) /  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  WESTERN 
L I E L E C T R O S T A T I C - P R E C I P I  TATOR BULK-WASTE-GRI N D I N G  1 / 
S A L E S  (COMPOST) I /  S O L I D  WASTE MANAGEMENT/COMPOSTINGt 
EDULE ( G R I N D I N G  I /  TWO 

COST I OP E R A T I N  G / L E  S SE R-KNOWN 
S P E C I A L I Z E D  EQUIPMENT USED I N  

T I O N (  I N E R T I A L )  I /  SOME S P E C I A L I Z E D  EQUIPMENT USED I N  
A L )  C O S T ( S U B S 1 D Y )  SALVAGE SURVEY ) /  A LOOK A T  
E SALVAGE I /  CCMPOSTING OF M U N I C I P A L  REFUSE AND SOME 

ER-WALL HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  11 SURVEY OF 
N E M I S S I O N ( C O N T P 0 L )  R E S I D U E  POWER I /  ANOTHER LOOK AT 

C A L O R I F I C - V A L U E  HEAT-RECOVERY COMPOSTING P L A S T I C  1 / 
O L )  P O L L U T I O N ( A I R 1  SLUDGE(SEWAGE1 C A L O R I F I C - V A L U E  I /  

FERMENTATION ( T H E k M 3 P H I L I C  COMPOSTING ) /  

L COMPACTION-EQUIPMENT / 

S I G N  I /  
N(COMPOST1 I N C I N E R A T O R  ) /  COMPOSTING - I T S  ROLE I N  
O N ( C O N T R 0 L I  l /  PERFCRMANCE AND D E S I G N  DATA FOR LARGE 
EAT-RECOVERY S A N I T A R Y - L A N D F I L L  COMPOSTING SALVAGE 1 / 
N D F I  L L  S I  ZE-REDUCTICN ) /  O B S E R V A T I O N S  OF C O N T I N E N T A L  
T )  I /  METHODS T O  

I N C I N E R A T I O N  OF AQUEOUS WASTES ( 
THEY 

STE S A N I T A R Y - L A N D F I L L  I N C I N E R A T I C N  1 /  S O L I D  WASTES - 
/ STATE PPCDUCES 71.5 M I L L I O N  T O N  MOUNTAIN O F  REFUSE 

D E T P O I T  SHOWS WAY TC C L E A N  UP AT A S A V I N G  T O  
L A N D F I L L  I /  ALMOST 
T A L )  ) /  
C O M P O S I T I O N  C O L O N I A  ) /  
1 ON( CONT A I N E R  1 I /  THE 
T I O N ( V E H I C L E 1  C O L L E C T I O N ( C O N T A I N E 4 )  ) /  
I /  

MEN MAKE 19,000 P I C K U P S  

CGNVERTED I N C I N E R A T O R  MAKES 

EQUIPMENT COMPACTION 1 /  
EQUIPMENT C O S T ( O P E R A T I N G 1  I /  PLANNED R E F U S E  V E I - I C L E  R 
EQUIPMENT DANO C O S T ( O P E R A T 1  NG) A P P L I C A T I O N ( C O M P 0 S T )  S 
EQUIPMENT DEVELOPMENT ( C O L L E C T I O N  I /  
E Q U I P M E N T  EASES HIGHWAY L I T T E R  PROBLEM ( C O L L E C T I O N  ) 
EQUIPMENT FACTORS I C O L L E C T I O N  I /  
EQUIPMENT FOR I N C I N E R A T O R S  ( E M I S S I O N ( C D N T R 0 L )  ) /  
E Q U I P M E N T  FOR I N D U S T R I A L  I N C I N E R A T O R S  ( E M I S S I C N ( C 0 N T  
EQUIPMENT FOR M U N I C I P A L  I N C I N E R A T O R S  ( EM1 S S I O N ( C 0 N T R  
EQUIPMENT F U R  PROCESSING ORGANIC WASTES ( GRINDER SHR 
EQUIPMENT FOR PROCESSING ORGANIC WASTES ( G R I N D I N G  OR 
EQUIPMENT FOR SMALL TOWN S A N I T A R Y  L A N D F I L L  O P E R A T I O N S  
EQUIPMENT FOR THE PRODUCTION OF GAS AND F E R T I L I Z E R  BY 
EQUIPMENT I N  GERMANY ( C O L L E C T I O N  I /  
EQUIPMENT IS KEY T O  L A N D F I L L  COMPACTION ( S A N I T A R Y - L A  
E Q U I P M E N T  MANAGEMENT PROCESS D E S I G N  D O M E S T I C  I /  SELEC 
EQUIPMENT NEEDED FOR S A N I T A R Y  F I L L  ( S P N I T A R Y - L A N D F I L  
EQUIPMENT OF REFUSE I N C I N E R A T I N G  P L A N T  I N  GENEVA ( PO 
E Q U I P M E N T  P L U S  NEW P L A N  LOWER COSTS ( C O L L E C T I O N - E Q U I  
EQUIPMENT PUBLIC-ACCEPTANCE R E C L A M A T I O N ( L A N D 1  Q U A N T I T  
EQUIPMENT SHOWS USEFULNESS I N  S A N I T A R Y - L A N D F I L L  OPERA 
EQUIPMENT USED I N  EUROPEAN COMPOST SYSTEM ( COMPOSTIN 
EQUIPMENT USED I N  EUROPEAN COMPOST SYSTEMS ( COMPOST1 
EQUIPMENT USED I N  F U L L Y - M E C H A N I Z E D  COMPOST I N G  ( COST(  
E Q U I P M E N T  W I L L  PAY FOR I T S E L F  I N  TWO YEARS/  
EQUIPMENT ( COLLECT I O N  1 
EQUIPMENT(  C O L L E C T I O N )  ) / P L A N N I N G  A SUCCESSF 
E Q U I P M E N T (  C O L L E C T I O N )  COST(  OPERATION 1 ) / 

F I L L  F I R  E Q U I P M E N T ( C O M P A C T I 0 N )  I /  
EQUIPMENT(COMPOST1NG) Q U A N T I T Y  ) /  NEW I N S T A L L A T I O N S  F 
EQU I PMENT-L ANDF I L L  
ERECTED I N  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  LAND(RECLAMA 
E R O S I O N  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N I L A N D )  COLLECT 
EROSION DAMAGE I N  V I N I C U L T U R E  AND P R E V E N T I V E  MEASURES 
E R O S I O N  P R E V E N T I O N  I N  V I N E Y A R D S  AND T H E I R  E V A L U A T I O N  
ESCAPE FROM A L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  ) /  
ESSEN-KARNAP ( I N C I N E R A T I O N  C O L L E C T I O N  HEAT-RECOVERY 
ESSEN-KARNAP POWER P L A N T  AS EXAMPLE ( I N C I N E R A T O R  S L U  
E S S E N T I A L S  OF GOOD P L A N N I N G  ( I N C I N E R A T O R  I /  
E S T A B L I S H E S  P R O F I T A B L E  REFUSE COLL ECT I O N  SYSTEM/ 
E S T I M A T E  HOURLY S A N I T A R Y - L A N D F I  L L  COSTS ( COST (OPERAT 

E S T I M A T E D  12 M I L L I O N  TONS A YEAR BY 1980 I N  SOUTHERN 
E S T I M A T I N G  I N C I N E R A T O R  P A R T I C U L A T E  EM1 S S I O N S  ( ANALYS 
EUROPE f C O L L E C T I O N  S A C K t P A P E R )  ) /  
EUROPE ( C O L L E C T I O N ( C O N T A I N E R 1  l /  
EUROPE ( E M I S S I O N ( C O N T R O L 1  I /  THE USE OF ELECTRO 
EUROPE ( Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T O R ( T Y P E S )  COST 
EUROPE - P A R T  I- REFUSE C O L L E C T I O N  AND STREET C L E A N I N  
EUROPE - PART I 1  - REFUSE C O L L E C T I O N  AND STREET C L E A N  

EUROPE AND I S R A E L  ( C O S T ( C A P 1 T A L )  C O S T ( O P E R A T 1  hG) CCS 
EUROPE PART I11 ( COMPOSTING SALVAGE S A N I T A R Y - L A N D F I L  
EUROPE-- P A R T  I V -  REFUSE D I S P O S A L  BY I N C I N E R A T I O N  ( H 
EUROPE'S L A T E S T  P L A N T  ( I N C I N E R A T O R  C O S T ( C A P 1 T A L )  POW 
EUROPEAN A C T 1  V I T Y  AND A M E R I C A N  P O T E N T I A L  ( COMPOSTING 
EUROPEAN C I T I E S  USE CRUSHERS OPERATING ON 10-HOUR SCH 
EUROPEAN COMPOST PROCESSES ( COMPOSTING COST(  CAP I T A L l  
EUROPEAN COMPOST SYSTEM ( COMPOSTING D E S I G N  1 /  
EUROPEAN COMPOST SYSTEMS ( COMPOSTING S I Z E - R E D U C T I O N  
EUROPEAN COMPOSTING ( DANO COST(OPERAT1NG) C O S T ( C A P 1 T  
EUROPEAN COMPOSTING O P E R k T I  DNS ( C O S T ( O P E R A T I N G 1  DAhO 
EUROPEAN DEVELOPMENTS I N  REFUSE I N C I N E R A T I O N /  
EUROPEAN EXPERIENCE W I T H  H I G H  PRESSURE B O I L E R  C P E R A T I  
EUROPEAN I N C I N E R A T I O N  P R A C T I C E S  ( C A L O R I F I C - V A L U E  HEA 
EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE DISPOSA 
EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE C l S P O S A  
EUROPEAN P R A C T I C E  I N  REFUSE BURNING ( I N C I N E R A T I O N  DE 
EUROPEAN REFUSE D I S P O S A L  ( CCST(0PERAT I N G l  C O M P O S I T I O  
EUROPEAN REFUSE I N C I N E R A T O R S  WITH HEAT-RECOVERY ( COM 
EUROPEAN REFUSE-DISPOSAL ( C O S T ( C A P I T A L 1  COST( O P E R A T I  
EUROPEAN S O L I D  WASTE MANAGEMENT P R A C T I C E S  ( COMPOST I N  
EVALUATE M A T U R I T Y  OF COMPOST ( CHARACTER1 S T I C S  (COMPCS 
E V A P O R A T I O N  1 /  
EVEN S E L L  THE ASHES ( S A L V A G E ( M E T A L 1  I N C I N E R A T C R  I /  
EVERY DAY, ANOTHER 800 M I L L I O N  POUNDS ( Q U A N T I T Y  PROJ 
EVERY WEEK ( FREQUENCY C O L L E C T I O N ( V E H 1 C L E  l ) /  
EVERY YEAR ( Q U A N T I T Y  C O L L E C T I O N  FPEQUENCY BULKY-WAST 
EVERYBODY ( C O L L E C T I O N  CONTAINER I /  
EVERYBODY WANTED BETTER REFUSE S A N I T A T I O N  ( S A N I T A R Y -  
E V E R Y T H I N G  GOES DOWN D R A I N  ( GARCHEY-SYSTEM C O S T ( C A P 1  
E V O L U T I O N  OF ' D U S T L E S S '  C O L L E C T I O N  I N  GERMANY ( SACK 
E V O L U T I O N  OF A NEW REFUSE C O L L E C T I O N  HELPER ( COLLECT 
EX-FOOD CATERER B U I L D S  28 TRUCK TOLEDO ROUTE ( COLLEC 
E X A M I N I N G  COSTS I N  S O L I D  WASTE D I S P O S A L  ( C O L L E C T I O N  

) /  

) / 

E S T I M A T E  R E S I D E N T I A L  COST A T  $9 PER TON, D I S P O S A L  UP 

EUROPE - P R E V E N T I O N  OF A I R  AND WATER P O L L U T I O N ,  OPERA 

07-0 1-00 653 
03-01-00543 
06 -0 3 -0 1509 
03- 13-0 1 1  34 
0 3- 13-0 1609 
07-12 -0 1727 
08- 06-006 29 
08-06-00443 
08-06-008 20 
0 6-04-0 1166 
06-04-00262 
07-02-00 5 86 
0 6-04-00 3 17 
03 -02-0 18 93 
07- 0 2-0 1732 
0 1-0 1-0 150 4 
07-02-00156 
08-03-01225 
03-0 1-0 15 5 1 
07-0 1-00792 
07-02-01337 
06 -04-00 549 
06-04-002 77 

03 -0 1-00 5 59 
03-01-01 194 
03-13-0 1034 
03-0 1-010 32 
07- 02-00098 
C6-04-01226 
07-01-001 87 
07-10-00613 
07 -0 1-0 13 49 
0 6- 0 6- 00 3 8 8 
06-06-0 198 5 
07-08-01059 
08-03-01279 
08-04-00067 
08-0 3-00 825 
03-01-0 1041 
07-12-0 1720 
07- 14-0 1742 
02-03-000 76 
08-06-00002 
03-0 1-00 504 
03-0 1-0 1570 
08-06-00459 
0 8-G3-00430 
03-0 1-00 5 54 
03-01-00557 
08-03-00470 
06-03-00276 
04- 0 2-00 5 62 
08-03-00673 
08- 03-00906 
06-03-01509 
05-03-00512 
06-04-00549 06-04-002 19 

@6-C4-002 77 
06-03-00735 
06-03 -0 1578 
0 8- 0 3-009 89 
08-03-00432 
08-03-00026 
08-03-00431 
08-0 3-0 18 7 1 

0 6- 0 3-00 1 49 
08-1 3-00489 
0 1-0 1-00 10 8 
01-0 1-02018 
06-0 1-0 1 162 
0 8- 0 4- OG 4 8 1 
04-0 1-0 10 42 
01-0 1-0 1046 
0 3-0 1-0 1800 
02-01-01741 
03-01-01555 
0 7-0 1-0 110 7 
09-08-00060 
03-01-01600 
0 3 -0 4-0 1 6 57 
03 -0 1-0 1799 
0 1-02-00196 

o 6-04-00 278 

08-13-008ia 

E X C E L L E N T  TRANSFER S T A T I O N  ( C O L L E C T I O N  I /  03-03-01239 
VE S T U D I E S  OF S O L I D  L A S T E  MANAGEMENT - ABSTRACTS AND EXCERPTS FROM T H E  L I T E R A T U R E  ( COMPOSTING C O L L E C T I O N  01-01-01991 

COMPLETE COMBUSTION WITH M I N I M U M  EXCESS A I R  ( E M I S S I O N ( C O N T R O L 1  C O S T ( C A P I T A L 1  ) /  0 8-03-@ 1346 
N I C  WASTES I N  S C I L S  ON T H E I R  A V A I L A B L E  N U T R I E N T S  AND EXCHANGEABLE BASE ( COMPOSTING F E R T I L I Z E R - V A L U E  ) /  EF 06-06-01218 
O L L E C T I O N  AND D I S P O S A L /  RENO I 1  - A N  I N T E R E S T I N G  AND E X C I T I N G  M A C H I N E  O F F E R I N G  P O S S I B I L I T I E S  I N  BOTH REFUS 03-02-01313 
OMPACTION C O L L E C T I O N ( E Q U I P M E N T 1  I /  P A C K I N G  MACHINE EXPANDS P H I L A D E L P H I A  H A U L E R ' S  B U S I N E S S  ( S T A T I O N A R Y - C  03-05-01774 

TONAWAhDA P L A N N I N G  200 TON E X P A N S I O N  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  1 / 08-0 3-0 1 8 31 
S A N I T A R Y  L A N D F I L L  L I V E S  UP TO COUNTY'S E X P E C T A T I O N S  ( COST(OPERAT1NG) C O S T ( C O M P A R I S 0 N S )  ) /  07-01-GO544 
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ART R E F U S E  I N C I N E R A T I O N  PLANT - LAYOUT AND O P E R A T I O N  E X P E R I E N C E  ( HEAT-RECOVERY 01 L-REFUSE-FUEL H E A T (  SPACE 
R A T I O N  HEAT-RECOVERY E M I S S I O N ( C C N T R O L 1  I /  D E S I G N  AND E X P E R I E N C E  G A I N E D  W I T H  F L U E  DUST REMOVAL I N S T A L L A T I O N  
E/ E X P E R I E N C E  I N  CONDUCTING I N C I N E R A T O R  TECHNOLOGY COURS 
( D I S P O S A L ( S E W E F 1  I /  A YEAR'S E X P E R I E N C E  I N  D I % E S T I O N  O F  SEWAGE AND GARBAGE S O L I D S  
€RY POWER H E A T ( S P A C E 1  M A R I N E  BARGE I /  P R A C T I C A L  E X P E R I E N C E  I N  I N C I N E R A T I O N  ( H E A T ( P R 0 C E S S )  HEAT-RECOV 

S E D  RESEARCH REPORT NO. 16 ON REFUSE COMPOSTING E X P E R I E N C E  I N  NETHERLANDS ( COMPOST(ANALYS1S)  ) /  
G P L A N T  ( D E S I G N  I N C I N E R A T O R  ) /  E X P E R I E N C E  I N  O P E R A T I N G  STUTTGART GAYBAGE I N C I  N E R A T I N  
E C T I O N  HEAT-RECOVERY C O S T ( C A P I T A L 1  SLUOGE(SEWAGE) I /  E X P E R I E N C E  W I T H  CENTRAL R E F U S E  D I S P O S A L  AT ESSEN-KARN 
EAT-RECOVERY E M I S S I C N ( C O N T R 0 L )  ) /  SURVEY OF EUROPEAN E X P E R I E N C E  W I T H  H I G H  PRESSURE B O I L E R  O P E R A T I O N  B U R N I N  
NCINERATOP A T  P L A N T  OF STUTTGART-MOEHPINGEN/ E X P E R I E N C E  W I T H  PERFORMANCE OF T I L T I N G  STAGE REFUSE I 
(SEWAGE) S A L V A G E ( M E T A L S 1  SALVAGE(PAPER)  1 / O P E R A T I O N  E X P E R I E N C E S  AT LEATHERHEAD SEWAGE AND REFUSE D I S P O S A L  
T A L )  I /  COMPOSTING OF COMMUNITY WASTES - A REPORT ON E X P E R I E N C E S  AT THE BADEN-BAOEN PLANT 1 C O S T ( O P E R A T 1 N G  

ACH ( DANO I /  E X P E R I E N C E S  CN T H E  COMPOSTING OF REFUSE I N  B A D  KREUZN 
( RASPEL I METHCD ( COMPOSTING COST(OPERAT1NG) I /  E X P E R I E N C E S  W I T H  COMPOSTING P L A N T S  U S I N G  THE R A S P I N G  
(CONTROL)  HEAT-  RECOVERY CORROSION S A L V A G E ( M E T A L 1  I /  E X P E R I E N C E S  W I T H  REFUSE I N C I N E R A T O R S  I N  EUROPE - P R E V  

ECOVERY H E A T ( P R 0 C E S S )  WATER-WALL ) /  SWISS ENGINEERS E X P L A I N  I N C I N E R A T O R  INCOME ( E M I S S I O N ( C O N T R 0 L )  HEAT-R 
9 HEAT-RECOVERY E M I S S I O h ( C O N T R 0 L )  I / SWISS E N G I N E E R S  E X P L A I N  I N C I N E R A T O R  INCOME ( WATER-WALL H E A T ( P R 0 C E S S )  
N I /  T H E  GREAT TRASH E X P L O S I O N  ( I N C I N E R A T I O N  Q U A N T I T Y  C O L L E C T I O N  P C L L U T I O  

S A N I  TA9 Y-LANDF I L L  SAFETY ) / E X P L O S I O N  AND F I R E  TRACED TO REFUSE GENERATED GASES ( 
I L L  LANO(RECLAMAT1ON)  S A F E T Y  I /  CONTROL OF T O X I C  AND E X P L O S I V E  HAZARDS I N  B U I L D I N G S  ERECTED I N  L A N D F I L L S  ( 

PROGRESS I N  THE PREPARATION OF COMPOST - EXPERIENCES AT T H E  BALUBEUREN COMPOSTING WORKS/ 

AN AUTOMATIC E F F I C I E N C Y  E X P E R T /  

WORLD WASTE TRADE D I R E C T @ P Y  O F  IMPORTESS AND EXPORTERS ( SALVAGE ) /  
CEDAR R A P I D S ,  IOWA, EXPORTS GOOD S A N I T A T I O N  ( S A N I T A R Y - L A N D F I L L  ) /  

S T A B L E  P Y R O L Y S I S  PRODUCTS O F  CELLULOSE EXPOSED TO I N T E N S E  THERMAL R A D I A T I O N /  
WESTERN P A C I F I C  R A I L R O A D  P L A N N I N G  A REFUSE EXPRESS ( R A I L - H A U L  I /  

DEEP-HOLE METHOD EXTENDS L A N D F I L L  USE ( S A N I T A R Y - L A N D F I L L  I /  
STE C O S T ( C A P I T A L 1  D E S I G N  ) /  LOW COST P I T  I N C I N E R A T O R  EXTENDS L I F E  OF S A N I T A R Y  L A N D F I L L  ( I N C I N E R A T I C N  BULK 

N ( C O N 7 R O L )  11 REFUSE I N C I N E R A T I O N  I N  HAMBURG AND I T S  E X T E N S I O N  W I T H  VON-ROLL FURNACES ( HEAT-RECOVERY POWE 

T I N G )  ) /  S A N I T A R Y  L A N D F I L L  EXTRA B E N E F I T S  ( RECLAMAT I O N ( L A N D 1  S A L V A G E  C O S T ( 0 P E R A  

S A N I T A R Y  L A N D F I L L  EXTENDS U N I V E R S I T Y  CAMPUS ( R E C L A M A T I O N t L A N D )  ) /  

T E P E E  REFUSE BURNER HAS E X T E N T I O N  DOME ( I N C I N E R A T O R  TEPEE-BURNER I /  

AN EXTRA-FEATURE I N C I N E R A T O R  ( C O L L E C T I O N  I /  
REFUSE D I S P O S A L  BY CONTRACT EXTRAORDINARY ( SAN I T A R Y - L A N D F I L L  I N C I N E R A T I O N  1 / 

( COL L ECT I ON 1 C OST (OP ER AT I N  G / DENVER E Y E S  R A I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  HAUL COST 
I N C I N E R A T I C N  ) /  LAND-FILL  FROM EYESORE TO A S S E T  ( S A N I T A R Y - L A N D F I L L  C O S T f O P E R A T I N G )  

F 
I O N  S A N I T A R Y - L A N O F I L L  SHREDDING 1 / TOWN OF HEMPSTEAD FACES REFUSE D I S P O S A L  PROBLEMS ( I N C I N E R A T I O N  R A I L - H A  

I N C I N E R A T I O N  I /  NEW ORLEANS DEPARTMENT F A C E S  S P E C I A L  PROBLEMS ( C O L L E C T I O N  S A N I T A R Y - L A N O F I L L  
MANAGEMENT OF REFUSE D I S P O S A L  F A C I L I T I E S /  

OPEN B I D S  ON C I T Y  D I S P O S A L  F A C I L I T I E S  ( COMPOSTING ECONOMICS ) /  
KOOAK PARK WASTE D I S P O S A L  F A C I L I T I E S  ( I N C I N E R A T I O N  SALVAGE ) /  

C O L L E C T I O N  P E G I O N A L  I /  S T A T E  I S  FAR B E H I N D  I N  USE O F  F A C I L I T I E S  ( S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O  
S I G N  DOMESTIC I /  SELECTED P A T E N T S  ON REFUSE H A N D L I N G  F A C I L I T I E S  F @ R  B U I L D I N G S  ( PATENT EQUIPMENT MANAGEMEN 
A R Y - L A N D F I L L  ) /  MILWAUKEE F A C I N G  SHAKE-UP DUE TO L A C K  OF D I S P O S A L  S I T E S  ( S A N I T  
D I N G  VOLUME-REDUCTI@N 1 / CLEANER THAN MANY FOOD F A C T O R I E S  ( GONDARD COST(  C A P I T A L  1 S A L V A G E (  M E T A L )  G R I N  

T R E A T I N G  WASTE L I Q U O R  FROM S U L F I T E - C E L L U L O S E  F A C T O R I E S  ( WET-OXIDATION I /  
THE COMPOST FACTORY O F  BADEN-BRUGG ( S W I  TZERLANO) / 

/ US€ I N D U S T R I A L  WASTE FOR FACTORY POWER ( HEAT-RECOVERY G R I N D I N G  I N C I N E R A T I O N  
GROSSE P O I N T  WOODS, MICH., PRESENTS T H E  F A C T S  ( G R I N D E R ( H 0 M E )  I /  

T4COMA D I S C O N T I N U E S  COMPOSTING OPEQATIONS ( F A I L U R E  ) /  
M A I N T E N A Y C E )  I /  T I R E  F A I L U R E  NO LCNGER A PROBLEM ( S A N I T A R Y - L A N C F I L L  T I R E (  

H@W THEY CLEANED T H E  BRUSSELS WORLD'S F A I R  I C O L L E C T I O N  ) /  . ( PATHOGENS T H E R M C P H I L I C  ) /  F A I R F I E L O - H A R D Y  COMPOSTING P I L O T  P L A N T  A T  ALTOONA, PA 
CEUO M I L L E  F A I T E  A T  GOVAN ( I N C I N E R A T I O N  )/  

D R I V E R  D I E S  AFTER F A L L  I N  I N C I N E R A T O R  ( S A F E T Y  ) /  
C O M P O S I T I O N  ) /  ONE F A M I L Y  I N  E I G H T  MAKES T H E  D I F F E R E N C E  ( G R I N D E R ( H O M E 1  

MECHANICAL D R A F T  F A N S  FOR MODERN I N C I N E R A T O R  ( D E S I G N  I /  
INCCME DEFRAYS CCSTS AT 'I S A N I T A T I O N  FARM ' I /  

I N G t T Y P E S )  I /  COMPOSTING FARM AND GAROEN WASTES ( O I G E S T I O N ( A N A E R 0 B I C )  COMPOST 
RECLAMAT I O N (  L A N D )  I /  FAST-GROWING C I T Y  KEEPS H A U L E R  ON T H E  GO ( C O L L E C T I O N  

T I O N ( C O N T A 1 N E R )  C C L L E C T I O N ( V E H 1 C L E )  1 /  FAST-GROWING O H I O  F I R M  AVO1 OS OVER.-E X T E N S I O N  ( COLLEC 
ES 1 LAND-RECOVEPY I N C I N E R A T I O N  ) /  OUR L A N D F I L L  P L A Y S  F A V O R I T E S  ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) COST(CH 
-WASTE C O S T ( C A P I T A L 1  I /  C O M B U S T I B L E  R U B B I S H  CONTENTS FAVORS U S I N G  H E A T  RECOVERY ( E M I S S I O N ( C O N T R 0 L )  ELECTR 
AL 1 E M I S S I O N ( C O N T R 0 L )  ) /  C O M B U S T I B L E  R U B B I S H  CONTENT FAVORS U S I N G  HEAT RECOVERY ( HEAT-RECOVERY POWER COST 

PACKER SPEEDS C O N D I T I O N I N G  I N  SANTA F E  F R E I G H T  YARDS ( C O L L E C T I O N ( V E H 1 C L E )  COMPACT I C N  I /  
R A I L  TRANSPORT OF S O L I D  WASTES - A F E A S I B I L I T Y  STUDY - AN I N T E R I M  REPORT/ 

A R K E T I N G  ECONOMICS B U I L D I N G - M A T E R I A L  I N C I N E R A T I O N  1 / F E A S I B I L I T Y  STUDY OF A NEW S O L I D  WASTE SYSTEM ( B U L K Y  
S I  11 CONTRACTOR'S FEATHER R U N  I S  H E A V Y  WEIGHT TASK ( C O L L E C T I O N (  FEATHER 

OVEMENTS I N  THE CONTROL ASPECTS OF PROGRAMS A I D E D  B Y  F E D E R A L  GRANTS ( E M I S S I O N ( C C N T R 0 L I  I /  M E A S U R I N G  T H E  I 
CONSTRUCTION ON PHOENIX COMPCST PLANT T O  B E G I N  FEBRUARY 1 9 6 1  ( COMPOSTING DANO ) /  

HOUSE REFUSE D I S P O S A L  I N  T H E  WEST GERMAN FEDERAL R E P U B L I C  ( I N C I N E R A T I O N  I /  
S O L I D  WASTE MANAGEMENT - T H E  FEDERAL ROLE/  

F E D E R A L  S O L I O  WASTES PROGRAM/ 
PROGRESS U N D ~ R  THE FEDERAL SOLID WASTES PROGRAM/ 
GARBAGE C O L L E C T I O N  F E E  TO PAY FOR WATER T A N K /  

D I E S  R E F U S E  P R A C T I C E S  I C O L L E C T I O N  S A N I T A R Y - L A N D F  I L L  F E E ( C O L L E C T I 0 N )  C O S T ( D I S P 0 S A L )  I /  OKLAHCMA STU 
C A T T L E  FEED/  

COOKING P I G  PREPARES GARBAGE FOR HOG F E E D I N G /  
T H E  GARBAGE HOG F E E D I N G  B U S I N E S S  I N  C A L I F O R N I A  ( A N I M A L ( F E E D 1  I /  

WASTE-MANAGEMENT ) /  PROCESSING A G R I C U L T U R A L  WASTES ( FEEDLOT-PROBLEM COMPOSTING D I G E S T I O N  LAGOONS F I E L D - T R  
QNTROL)  I /  0 . 7 2  C U  F E E T  OF F L Y  ASH PER T O N  OF REFUSE BURNEO ( E M I S S I O N ( C  

H Y G I E N I C  REFUSE COMPOSTIhG PNO D I S P O S A L  P L A N T  ( FERMASCREEN ) /  
N S I D E R A T I O N S  OF T H E  TREATMENT CIF HOUSEHOLD REFUSE B Y  F E R M E N T A T I O N  ( COMPOSTING VECTOR-CONTROL I /  T H E O R E T I C  

U T I L I Z A T I O N  OF URBAN REFUSE B Y  FERMENTATION ( F E R T I L I Z E R - V A L U E  COMPOSTING I /  
QUIPMENT FOR THE PRODUCTION OF GAS AND F E R T I L I Z E R  BY FERMENTATION I T H E R M O P H I L I C  COMPOSTING ) /  E 
L I D  WASTES I N T O  YEAST ( SALVAGE HYDROLYSIS ECONOMICS F E R M E N T A T I O N  I /  CONVERSION OF ORGANIC SO 
R-VALUE TECHNOLOGICAL S T U D I E S  ON GARBAGE FERMENTATION I N  WARSAW I N  1 9 5 9  ( COMPOSTING F E R T I L I Z E  
) /  APPARATUS FOR F E R M E N T A T I O N  CF S O L I O  ORGANIC M A T E R I A L S  ( COMPOSTING 
N S T I T U E N T S  ( COMPOSTING SLUCGEtSEWAGE)  GARBAGE I /  F E R M E N T A T I O N  OF WASTE M A T E R I A L S  C O N T A I N I N G  ORGANIC CO 
EWAGE) I /  METHANE F E R M E N T A T I O N  W I T H  COFFEE S H E L L S  ( COMPOSTING S L U O G E t S  

08-03-01534 
0 8 - 0 6 - 0 0 6 4 6  
0 8- 0 3 - 0  049 4 
09-0 1-009 34 
08-03-01894 
06-03-002 5 8  
0 8 - 0 3 - 0 0 7 5 3  
08-03-0 1279 
0 8 - 0 3 - 0 0 4 3 2  
08-03-01069 
0 6 - 0 3 - 0 1 3 2 4  
06-0 3-0 19 83 
06-0 3 - 0  1 4 8 0  
06-03-01378 
0 6 - 0 4 - 0  1980 
0 8- 0 3-0.0470 
0 3 - 1 0 - 0 1 4 0 4  
08-14-01422 
0 8- 0 3-00 106 
0 8 -0 3 -000 40 
07-08-01793 
07-10-006 13 
04-0 2-0 2 10 5 
0 7-0 1-0 140 3 
10 -0 2-0 1 2 0 7 
IO- 06-00 706 
07-0 1-00 150 
0 8 - 0 7 - 0 1 8 6 2  
07- 10- 00 5 9 6 
08-0 3 - 0 0 7 8 0  
08-0 7-000 9 2 
07-01-01461 
08-03-0 1456 
01-04-001 27 
10-08-007 17 
07-0 1 - 0 0 5  4 8  

0 1- 0 1-009 79 
03-0 1-00447 
01-12-01718 
06-03-01776 
0 8 -0 4-0 0 441 
0 1 - 0 5 - 0 0 6 5 6  
0 1 - 0 1 - 0 1 5 0 4  
07 -03 -0 1 8 37 
05- 02-00907 
1 0 - 0 1 - 0 2 0 6 7  ' 

06-03-00294 
08-04-0 1785 
09-07-01106 
0 6 - 0 3 - 0  1 2 0 6  
07-02- 000 8 0  
03-0 1-01610 
0 6 - 0 3 - 0 0 2  74 
0 8 - 0 3 - 0 1 8 9 6  
0 1  - 0 6 - 0 1 5  80 
0 9- 0 7- 0 1 3  29 
0 8 - 0 3 - 0 0 4 8 8  
0 7-0 1-00 6 0  4 
06- 11-0 1489 
03-01-01846 
0 3- 13-01 769 
07-0 1-00 143 
0 8 - 0 3 - 0 0 9 8 2  
0 8 - 0 3 - 0 0 0 2 0  
0 3 - 0  1-0 1 8  22 
10-08-0 2 0 8 3  
10- 1 5 - 0 1 5 0 1  
03-0 1-0 2 1  14 
06-03-01977 
01- 12-01966 
01-0 1-00202 
0 1-0 1-0 21 49 
01-0 1-00493 
01 -0 1-0 2 1  11 
03- 1 3 - 0 0 9 5 0  
01-01-00848 
0 9 - 0 5 - 0 0 3 1 5  
09-0 5-0 11 3 6  
0 9 - 0 5 - 0  1242 
01-09-01221 

06-03-00291 
06-0 1-0 12 2 2 
0 6 - 0 3 - 0 0 7 7 0  
06-04-0031 7 
10-13-02107 
06-01-01125 
06-0 1-00 247 
06-0 1-00 244 
06-0 1-00888 

08-06-01202 
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NG C O S T ( C A P I T A L 1  I /  SAN FERNANDO P L A N T  USES "TOTAL SYSTEM CONCEPTI' ( COMPOST1 
WHEY AND WOOD BARK WASTES MAKE F E R T I L E  COMPOST/ 

T H E  U S E  O F  R U B B I S H  FROM C I T Y  R U I N S  FOR L I M E  F E R T I L I Z A T I O N  ( D E M O L I T I O N  I /  
I N F L U E N C I N G  P H Y S I C A L  F E R T I L I T Y  OF S O I L  BY A P P L I C A T I O N  OF COMPOST/ 

REFUSE-SLUDGE COMPOST FOR S O I L  IMPROVEMENT AND F E R T I L I Z A T I O N  ( F E R T I L I Z E R - V A L U E  COMPOSTING I /  
ORGANIC AND C H E M I C A L  F E R T I L I Z E R  ( COMPOSTING I /  

DECCMPOSING AND S T A B I L I Z I N G  REFUSE FOR USE A S  F E R T I L I Z E R  ( COMPOSTING ) /  
MCKEESPORT P L A N T  T O  TURN T R A S H  I N T O  F E R T I L I Z E R  ( COMPOSTING C O S T ( C A P 1 T A L t  t /  

F SEWAGE SLUDGE AND GARBAGE I N T O  VALUABLE GRANULATED F E R T I L I Z E R  ( COMPOSTING SLUDGE(SEWAGE1 ) /  A NEW PROCE 
P R A C T I C A L  E V A L U A T I O N  OF GARBAGE LOMPOST A S  A F E R T I L I Z E R  ( F E R T I L I Z E R - V A L U E  COST(COMP0ST)  ) /  

D R Y I N G  ( SLUDGE( SEWAGE) H E A T ( P R C C E S S 1  HEAT-RECOVERY F E R T I L I Z E R  ) /  ENERGY FROM REFUSE - I N  P A R T I C U L A R ,  CON 
Y TRANSFORMING T H E  COMPONENTS OF ORGANIC O R I G I N  I N T O  F E R T I L I Z E R  AND I N C I N E R A T I N G  T H E  NONTRANSFORMABLE SUBS 
11 ECUIPMENT FOR T H E  PRODUCTION O F  GAS AND F E R T I L I Z E R  B Y  F E R M E N T A T I O N  ( T H E R M O P H I L I C  COMPOSTING 

NTINUOUS PROCESS FOP R A P I D  P R E P A R A T I O N  OF AN ORGANIC F E R T I L I Z E R  FROM GARBAGE AND C I T Y  WASTE I G R I N D I N G  CCM 
S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  PACKAGING COMPOSTING F E R T I L I Z E R  (COMPOST) S A L V A G E ( M E T A L )  BULKY-WASTE R A I L - H  

F E R T I L I Z E R  FROM GARBAGE ( COMPOSTING ) /  

LARGE-SCALE COMPOSTING I N  THE S O V I E T  U N I O N  ( F E R T I L I Z E R - V A L U E  I /  
MAKF COMPOST I N  14 DAYS ( CDMPOSTING F E R T I L I Z E R - V A L U E  ) /  

COFFEE WASTES ARE VALUABLE ( COMPOSTING F E R T I L I Z E R - V A L U E  ) /  
NITROGEN I N  COMPOSTS PREPARED FROM WASTE M A T E R I A L S  ( F E R T I L I Z E R - V A L U E  ) /  A V A I L A B I L I T Y  O F  

GARBAGE FERMENTATICN I N  WARSAW I N  1959 ( COMPOSTING F E R T I L I Z E R - V A L U E  ) /  TECHNOLOGICAL S T U C I E S  GN 
A I L A B L E  N U T R I E N T S  AND EXCHANGEABLE BASE ( COMPOSTING F E R T I L I Z E R - V A L U E  I /  EFFECT O F  M I N E R A L I Z A T I O N  O F  ORGAN 
I T H  REGARD T O  Y I E L D  AND N U T R I E N T  UPTAKE ( COMPOSTING F E R T I L I Z E R - V A L U E  I /  F I R S T  EFFECT AND F I R S T  AFTEREFFEC 

DGE COMPOST FOR S O I L  IMPROVEMENT AND F E R T I L I Z A T I O N  ( F E R T I L I Z E R - V A L U E  COMPOSTING I /  REFUSE-SLU 
IMPORT'PNT C H A R A C T E R I S T I C S  O F  T H E  S T A T E  OF THE S O I L  ( F E R T I L I Z E R - V A L U E  COMPOSTING I /  T H E  EFFECT OF MANURING 
ND SEWAGE I N  FORESTFY GERMAN AND DUTCH EXPERIMENTS ( F E R T I L I Z E R - V A L U E  COMPOSTING ) /  U T I L I Z A T I O N  OF HOUSEHO 
I C A L  E V A L U A T I O N  O F  GARBAGE COMPOST A S  A F E R T I L I Z E R  ( F E R T I L I Z E R - V A L U E  COST(COMPOST1 ) /  PRACT 

OF COMPOSTING M U N I C I P A L  REFUSE ( COMPOST(CONDIT1CN 1 F E R T I L I Z E R - V A L U E  COST(OPERAT1NG) ) /  P O S S I B I L I T I E S  
E P A T I O N S  ( COST(OPEPAT1NG) D A N 0  C O S T ( C A P 1 T A L )  SURVEY F E R T I L I Z E R - V A L U E  SALVAGE ) /  CDMPDSTING OF M U N I C I P A L  R 

U T I L I Z A T I O N  CF U R B A N  REFUSE BY F E R M E N T A T I O N  ( F E R T I L I Z E R - V A L U E  COMPOSTING I /  

T H E  E V A L U A T I C N  OF THE ORGANIC MATTER I N  HUMUS F E R T I L I Z E R S /  
M C I S T E N I N G  C I T Y  REFUSE FGR T H E  PRODUCTION O F  F E R T I L I Z E R S  ( COMPOSTING ) /  

C E L L U L O S I C  WASTES AS F E R T I L I Z E R S  ( COMPOSTING RAW-REFUSE I /  
SLUDGE(SEWAGE) I /  PHOSPHATE F E R T I L I Z E R S  C O N T A I N I N G  ORGANIC PRODUCTS ( COMPOSTING 

IMPROVEMENT O F  F E R T I L I Z E R S  FROM GARBAGE OR C L A R I F Y I N G  SLUDGE. / 
) /  HUMUS F E R T I L I Z E R S  FROM VEGETABLE RAW M A T E R I A L S  ( COMPOSTING 

NT S /  T H E  I N F L U E N C E  OF ORGANIC F E R T I L I Z E R S  ON THE UPTAKE O F  MINERAL N U T R I E N T S  BY P L A  

POT AND 
A T I N G )  ) /  31 PERCENT MORE REFUSE W I T H  49 PERCENT FEWER TRUCKS ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R  

4 TER I A L  S /  L I Q U I D ,  PULPY SUSPENSIONS O F  F E R T I L I Z E R S  OR S O I L  C O N D I T I O N E R S  FROM ORGANIC WASTE M 
F I E L D  EXPERIMENTS CN T H E  E F F E C T  OF NITROGEN OF SOME F E R T I L I Z E R S  PRODUCED FROM TOWN REFUSE/  

WESTINGHOUSE ENTERS COMPOSTING F I E L D  ( C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  SALVAGE I /  
S A N I T A R Y - L A N D F I L L  BECOMES MAJOR LEAGUE T R A I N I N G  F I E L D  ( R E C L A M A T I O N ( L A N D 1  ) /  

A STUDY OF F I E L D  B U R N I N G  UNDER VARYING ENVIRONMENTAL C O N D I T I O N S /  

S FROM M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  ) /  F I E L D  E V A L U A T I O N  OF COMBUSTION A I R  E F F E C T S  ON ATMOSPH 
E R T I L I Z E R S  PROCUCED FRCM TGWN REFUSE/  POT AND F I E L D  EXPERIMENTS ON THE E F F E C T  OF N I T R O G E N  OF SOME F 
E ( P O T E N T I A L 1  RENDERING COMPOSTING R A I L - H A U L  1 / F I E L D  OF REFUSE SALVAGE ( Q U A N T I T Y  C O M P O S I T I O N  SALVAG 
EWAGE) A N A L Y S I S ( C O M P O S T 1  I /  PROGRESS I N  THE F I E L D  OF U T I L I Z A T I O N  OF GARBAGE ( COMPOSTING SLUDGE(S 
R Y )  C R I T E R I A ( A N A L Y S I S 1  I /  M U N I C I P A L  I N C I N E R A T I O N  - A F I E L D  STUDY OF PERFORMANCE OF THREE M U N I C I P A L  I N C I N E R  

BY COMPOSTING ( PATHOGEN ) /  A F I E L D  STUDY ON T H E  D I S P O S A L  O F  GARBAGE AND N I G h T  S O I L  
I E L D (  COMPOST) ) /  CONSERVATION AND F I E L D  T E S T I N G  OF COMPOST ( METHODS(COMPOST1NG) CP.0P-Y 
I E L D ( C O M P O S T 1  ) /  CONSERVATION AND F I E L D  T E S T I N G  OF COMPOST ( METHODS (COMPOST I N G )  CROP-Y 

ASTES I FEEDLOT-PRGBLEM COMPOSTING D I G E S T I O N  LAGOONS F I E L D - T R A S H  WASTE-MANAGEMENT ) /  PROCESSING A G R I C U L T U R  

N E h  ENTRY I N  C O N T A I N E R  F I E L D  C I T E S  ADVANTAGES ( C O L L E C T I O N  I /  

E V A L U A T I O N  OF REFUSE COMPOST I N  F I E L D  T R I A L S /  

I N C I N E R A T I O N  EM ISS I P N  I CONTROL ) Q U A N T I T Y  ) / ONLY F I F T E E N  PERCENT OF A L L  S O L I D  WASTES IS I N C I N E R A T E D  ( 
NEW G A S - F I R E D  I N C I N E R A T O R  H E L P S  F I G H T  A I R  P O L L U T I O N  ( EM1 S S I O N ( C O N T R 0 L )  I / 

HIGHWAY ACT'S T A X  LAW ( LAW C O L L E C T I O N  ) /  
L I T T E R  MENACE ( L I T T E R I N G  ) /  
I N  APWA RELEASE G I V E S  WRONG I M P R E S S I O N  ( COST(  
OF 5.1 POUNDS OF MATTER D A I L Y  I N D I C A T E D  BY NAT 

C A L I F O R N I A  GROUP F I G H T S  
P U B L I C  S E R V I C E  GROUP F I G H T S  

D P E R A T I N G )  I /  F I G U R E  
I O N A L  SURVEY ( Q U A N T I T Y  C O L L E C T I O N  ) /  PER C A P I T A  F I G U R E  

T H E  RAMP-TYPE S A N I T A R Y  F I L L /  
HOW MANY TPACTORS ARE NEEDED FOR S A N I T A R Y  F I L L /  

NEW YORK RUNS WORLD'S LARGEST S A N I T A R Y  F I L L  
OMICS ) /  THE S A N I T A R Y  F I L L  

AN ABANDONED S T R I P  M I N E  I S  T O  F I L L  
AN OOLITE--COVERED S A N I T A R Y  F I L L  

HOW TO GET GOOD COMPACTION I N  A S A N I T A P Y  F I L L  
E Q U I P M E N T  NEEDED FOR S A N I T A R Y  F I L L  

RODUCTS 1 COST ( CPERAT I N G )  RECLAMAT I O N  ( L A N D )  / S A N I T A R Y  F I L L  
O S T ( O P E R A T I O N 1  1 / S A N I T A R Y  F I L L  
AMATION(0PEN-DUMP)  ) /  A S A N I T A R Y  F I L L  

S A N I T A R Y  LAND F I L L  
THE S A N I T A R Y  F I L L  

RAT I NG 1 F I L L  
ND) ) /  HOW T O  B U I L D  A S A N I T A R Y  F I L L  

A S A N I T A R Y  F I L L  
A I N E R S )  C O L L E C T I O N ( V E H 1 C L E )  ) /  TEXAS HAULEQ OPERATES F I L L  

S A N I T A R Y  F I L L  
PLVAGE SETTLEMENT F G U N D A T I C N S  I /  S A N I T A R Y  F I L L  
AND) ) /  S A N I T A R Y  F I L L  

S A N I T A R Y  F I L L  
A T I O N t L A N D )  C O L L E C T I C N  J /  S A N I T A R Y  F I L L  

S A N I T A R Y  F I L L  
S E L E C T I O N  OF S A N I T A R Y  L A N D  F I L L  

ECOMPOSITION-PRODUCTS COVER(AMOUNT1 I /  S A N I T A R Y  L A N D  F I L L  
A T I O N  ) /  DENVER'S NEW F I L L  
COST(OPERAT1NG) C O S T ( I N C I N E R A T I 0 N )  C O S T ( L A N D F 1 L L )  ) / F I L L  

S A N I T A R Y  F I L L  
L A N D F I L L  I /  A S A N I T A R Y  F I L L  

EQU I PM ENT ( COM P ACT I O N  1 / 

BARGE SANITARY-LANDF I L L  I /  
COST( O P E R A T I N G )  VOLUME-REDUCTION Q U A N T I T Y  ECCN 
R E C L A M A T I O N ( L A N D )  S A N I T A R Y - L A N D F I L L  ) /  
S A N I T A R Y - L A N D F I L L  I /  
S A N I T A R Y - L A N D F I L L  COMPACTION I /  
S A N I  T ARY - L A N D F I  L L  COMPACT I ON-EQU I P M  ENT 
HOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  DECCMPOSIT 
HOW I T  OPERATES - P A R T  I ( S A N I T A R Y - L A N D F I L L  C 

/ 

B U I L T  I h T O  AN OPEN DUMP ( S A N I T A R Y - L A N D F I L L  RECL 
BY CONTRACT ( COST(OPERAT1NG) I /  
COMES F I R S T  ( SAN I T A R Y - L A N D F I L L  OPEN-DUMP ) /  
F I R S T ,  THEN COMPACT ( S A N I T A R Y - L A N D F I L L  C O S T t O P E  
I N  SWAMPLANDS ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A  
I N S I D E  T H E  C I T Y  ( S A N I T A R Y - L A N D F I L L  I /  
J O I N T L Y  N I T H  M U N I C I P A L I T Y  ( S A N I T A R Y - L A N D F I L L  CO 
NEEDED - NOW/ 
PROVES CUT FOR PLANT S I T E S  ( S A N I T A R Y - L A N C F I L L  S 
RE-USED SAFELY ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L  
R E C L A I M S  VALUABLE L A N D  ( S A N I T A R Y - L A N D F I L L  1 / 
R E P A I R S  FLOOD EROSION ( S A N I T A R Y - L A N D F I L L  RECLAM 
ROUNDUP ( S A N I T A R Y - L A N D F I L L  Q U A N T I T Y  I /  
S I T E S .  ( S I T E - S E L E C T I O N  P O L L U T I O N ( W A T E R )  I /  
T E S T S  I N V E S T I G A T I N G  REFUSE VOLUME R E D U C T I O N  AND 
TO L A S T  40 YEARS ( S A N I T A R Y - L A N D F I L L  TRANSFER-ST 
UPKEEP COSTS TOWN $1.57 A TON ( C O S T ( C O L L E C T I 0 N )  
WAS A C A M P A I G N  PROMISE ( S A N I T A R Y - L A N D F I L L  ) /  
W I T H  A M I S S I O N  ( R E C L A M A T I O N ( L A N D )  S A N I T A R Y -  - -  

I C ~  COST(OPERATING) VOLUME-REDUCTION I /  THE SANITARY FILL--HOW IT OPERATES PART 11 ( SANITARY-LANDFILL ECO 

m L n  WEATHER IS NO OBSTACLE T O  FILL-AND-COVER ( SANITARY-LANDFILL COST(OPERATING) 1 1  
ICs C O S T ( O P E R A T 1 N G I  VOLUME-REDUCTION )/ THE S A N I T A R Y  FILL- -HOW I T  OPEPATES P A R T  I11 ( COST(OPERAT1NG) ECCN 

0 6- 0 2-00 2 49 
06-1 1-00875 
06-06-003 81 
01- 11-0 1688 
06-06-01970 
06- 04-00 3 1 4 
06-04-00324 
06 -0 3 -0 1444 
06-04-0 1478 
06-08-0 12 20 
08-03-000 48 
0 6- 04-0 0 3 19 
0 6 -04-003 17 
06-04-00 3 12 
0 6-04-00 3 16 
01-01 -00690 
06-03-00842 
06-04-0 18 55 
06-11-00887 
06-07-01511 
06-0 1-0 11 25 
06-06-0 12 18 
0 6-0 6-0 16 86 
06-03-00770 
06- 06-01 970 
06-06-0 1872 
06-06-01521 
06-08-01220 
06-02-006 74 
06-03-01578 
06-08-00 3 36 
06 -04-003 18 
06-01-00637 
06-04-00326 
06-04-003 22 
06- 11-00329 
06-06-00 3 57 
06-01-00330 
0 6-06-0 11 29 
03 -0 1-0 14 58 
06- 0 3-00 2 46 
07-10-00194 
01 -09-0 19 57 
03-0 2-0 161 7 
08-06-008 53 
06-06-01129 
04-01-00873 
0 6-0 3-0 19 6 5 
0 8-0 3-0 1513 
06-02-0 15 22 
06 -03 -0 11 74 
0 6-04-0 1179 
06 -06 -00 3 80 
01-09-01221 
06-06-010 26 
08-01-01265 
0 1- 0 4-0 17 29 
01-12-01659 
01-02-00665 
0 2- 0 1-OC 5 15 
07-01-01071 
07-02-00594 
07-01-01635 
07-0 1-006 26 
07-10-01145 
07-0 1-0 140 7 
07-01-01204 
07-02-00156 
07-0 1-0 1359 
07-01-01 3 58 
07-0 1-Gl104 
07-01-005 28 
07-0 1- 01 330 
07-0 2-00098 
07-0 1-0 10 79 
07- 0 1-00 2 3 5 
07-01-01833 
07-01-0 1336 
07- 10-00 19 2 
07-08-0 11 40 
07- 0 1-0 100 9 
0 7-0 1-0 1349 
07-0 1-011 11 
07- 03-0 19 52 
07-07-00902 
07-01-018 35 
0 3-0 8- 0 19 20 
07-01-01209 
07- 10-01198 
07-01-00632 
07 -0 1-00633 
0 7- 0 1- 0 10 77 

W TAX RECLAMAT I O N ( L A N D ; - i /  F I L L E D  I N  LAND I S  RULED A D E D U C T I O N  BY T A X  COURT ( L A  07-14-01821 



2 72 

SEEPAGE POLLUTION(WATER)  R E C L A M A T I O N ( L A N D 1  I /  REFUSE F I L L I N G  O F  SWAMP I N  FRESH WATER L A K E  ( S A N I T A R Y - L A N D F  
F O U R D A T I O N  PROBLEMS I N  S A N I T A R Y  L A N D  F I L L S  ( B E A R I N G - C A P A C I T Y  R E C L A M A T I O N ( L A N D 1  ) /  

O S T ( C D L L E C T 1 O N )  ) /  D I S P O S A L  COMMENTS, DUMPS VERSUS F I L L S  ( S A N I T A R Y - L A N D F I L L  OPEN DUMP C O S T ( O P E R A T 1 N G )  C 
A N I M A L - F E E D  1 / S A N I T A R Y  F I L L S  ARE T H E  ANSWER ( S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  

Y-LA N D F I  LL REC LAM AT I O N (  L AND 1 ) /  S A N I T A R Y  F I L L S  P R O V I D E  MORE PLAYGROUNDS FOR RICHMOND ( S A N I T A R  
U A N T I T Y  C O L L E C T I O N - E Q U I P M E N T  ) /  BURBANK, C A L I F O R Y I A ,  F I L L S  CANYON T O  G A I N  NEEDED LAND ( R E C L A M A T I O N ( L A N D 1  

F I L M  ON I N C I N E R A T I O N  SHOWS FOREIGN ACCOMPLISHMENTS/  
O D U C T I @ N  ) /  S P E C I A L  S B J D I E S  O F  A S A N I T A R Y  L A N D F I L L  - F I N A L  SUMMARY AND T H I R D  PROGRESS REPORT ( P O L L U T I O N ( W  

S A N I T A R Y  L A N D F I L L  PROVES F I N A N C I A L L Y  B E S T /  
REFUSE D I S P O S A L  ON C R E D I T  ( COMPOSTING F I N A N C I N G  ) /  

T I N G  O F  M U N I C I P A L  REFUSE ( V A L U E ( F E R T I L I Z E R 1  SALVAGE F I N A N C I N G  I /  CGM POS 
E R A T I O N S  I N  NEW YORK S T A T E  I COST(OPERAT1NG) SALVAGE F I N A N C I N G  ) /  S A N I T A R Y  L A N D F I L L  OP 
E R A T I N G )  COST( S U B S I D Y )  1 / F I N A N C I N G  A C I T Y  COMPOST P L A N T  - FOUR V I E W S  ( C O S T ( 0 P  
CT I C E S  , T H I R T  I ETH PROGRESS REPORT ( P R O H I  B I T E D - I T E M S  F I N A N C I N G  EQUIPMENT P U B L I  C-ACCEPTANCE RECLAMAT I O N (  L A N  

F I N A N C I N G  WATER, SEWAGE AND S O L I D  WASTE D I S P O S A L /  
F I N D I N G  LOWEST COST FOR R E F U S E  D I S P O S A L  ( COMPUTER )/ 

C T l O N  S A N I T A R Y - L A N D F I L L  ) /  F I N D I N G  MORE S I T E S  FOR CONTROLLED T I P P I N G  ( S I T E - S E L E  
P H I L A D E L P H I A  YOUTH'S P E R S I S T E N C E  F I N D S  BUR1 ED TREASURE-- IN A DUMP/ 

MIDLAND,  T E X A S  F I N D S  C O N T A I N E R S  I N V A L U A B L E  ( C O N T A I N E R  ) /  
WORLD SURVEY F I N D S  L E S S  ORGANIC MATTER ( C O M P O S I T I O N  I /  

STUDY F I N D S  PAPER SACKS C U T  F L Y  N U I S A N C E /  
I C s  I /  THE NETHERLANDS F I N D S  NO GOLD I N  COMPOSTED REFUSE ( COMPOSTING ECONOM 

FORMER NEW-YORK C H I E F  F I N D S  P R I V A T E  HAULERS NEEDED ( C O L L E C T I O N  ) /  
REPORTER F I N D S  REFUSE C O L L E C T I O N  A TOUGH JOB/ 

STUDY F I N D S  SACKS DECOMPOSE AT SAME R A T E  A S  CONTENTS/  
E L A T I O N S H I P  BETW,EEN M O I S T U R E  CONTENT AND A C T I V I T Y  OF F I N I S H E D  COMPOST ( COMPOSTING I /  R 
T O R G A N I Z A T I O N  (' C O L L E C T I O N  CONTAINERS I /  F I N L A N D ' S  REFUSE H A N D L I N G  METHODS, C O M P U T A T I O N  WITHCU 

S A N I T A R Y  L A N D F I L L  PROVEN UNDER F I R E /  
MUCH OF YEARLY F I R E  L O S S  L A I D  TO L I T T E R /  

F I L L  SAFETY I /  E X P L O S I O N  AND F I R E  TRACED TO REFUSE GENERATED GASES ( S A N I T A R Y - L A N D  
ACTORY(CORROSI0N)  SLAG) ) /  MECHANISM OF CORROSION OF F I R E B R I C K  BY ASH O F  BORAX-IMPREGNATED T I M B E R  ( I N C I N E  
RY OF I N C I N E R A T O R  SLAGS AND T H E I R  C O M P A T I B I L I T Y  W I T H  F I R E C L A Y  AND H I G H  A L U M I N A  REFRACTORIES ( R E S I D U E  ) /  T 

N E D  COMBUSTION OF SLUDGE AND WASTE PRODUCTS I N  GRATE F I R E S  ( I N C I N E R A T I O N  ) /  I D E A S  ON COMB1 
I O N ( C O N T R O L 1  I /  A I R  P O L L U T I O N  EFFECTS O F  I N C I N E R A T O R  F I R I N G  P R A C T I C E S  AND COMBUSTION A I R  D I S T R I B U T I G N  ( PO 

WATER-WALL EM1 S S I O N ( C O N T R 0 L )  C O S T ( C A P 1 T A L )  I /  REFUSE F I R E D  STEAM GENERATOR AT N A V Y  BASE, NORFOLK, V I R G I N I A  

T E N  BRCTHERS A C T I V E  I N  NEW YORK H A U L I N G  F I R M /  
C I T Y  I N  LOS ANGELES COUNTY TURNS TO P R I V A T E  H A U L I N G  F I R M  ( C O S T ( C 0 L L E C T I O N )  C O L L E C T I O N  I /  

NEW HIGH-STRENGTH S T E E L  A I D S  S L A G - H A U L I N G  F I R M  ( I N D U S T P I A L - W A S T E  I /  
L L E C T I O N t  V E H I C L E )  I /  FAST-GROWING O H I @  F I R M  AVOIDS OVER-EXTENSION ( C O L L E C T I O N ( C O N T A 1 N E R )  CO 

DELAWARE F I R M  F E A T U R E S  S E R V I C E  AND C L E A N L I N E S S  ( C O L L E C T I O N  I /  
L L E C T I O N )  ) /  P H I L A D E L P H I A  F I R M  GETS D I S P U T E D  R A T E  I N C R E A S E  C O L L E C T I O N  C C S T ( C O  
I L D I N G )  I /  P R I V A T E  F I R M  L I C K S  C O L I S E U M  REFUSE JOB ( C O L L E C T I O N ( P U B L 1 C - B U  
C O L L E C T I O N  COMPLAINTS R A D I O  I /  WASHINGTON F I R M  M I S S E S  NO CHANCE FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  

LL COST(  EQUIPMENT COST(  O P E R A T I O N )  1 / A F I R M  P R I C E  F C R  S I X  YEARS OF S E R V I C E  ( S A N I T A R Y - L A N D F I  
R E C L A M A T I  ON( LAND)  CCLLECT I O N  ) /  RHODE I S L A N D  F I R M  T A K E S  ON WARWICK C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  

N T R O L )  I /  B U I L T  TO F I T  THE S I T E  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  E M I S S I O N ( C 0  
N S A N I T A R Y - L A N D F I L L  SALVAGE I /  F I V E - Y E A R  PROGRAM UPGRADES REFUSE S E R V I C E  ( C O L L E C T 1 0  

ROCHESTER F I R M  M I X E D  PROFESSIONS FOR REFUSE ( C O L L E C T I O N  ) /  

TWC F I R M S  MARKET CONTAINERS ( C O L L E C T I O N ( C O N T A 1 N E R )  I /  

BURNS REFUSE WITHOUT FLAME ( P Y R O L Y S I S  I /  
UNDER COVER AGENT - T H E  CASE OF THE SEALED F L A M E  AND C L E A N  A I R  ( I N C I N E R A T O R  I /  

U N I V E R S A L  REFUSE DISPOSAL,  T H E  FLAME CHAMBER MELT-DOWN/ 
Y S I S  O F  HYDROCARBONS FROM I N C I N E R A T O R  E F F L U E N T S  W I T H  F L A M E  I O N I Z A T I O N  DETECTOR ( E M I S S I O N ( A N A L Y S 1 S )  ) /  STU 

( D I S P O S A L  INDUSTRY G A S - F I R E D  ) /  D I R E C T  F L A M E  METHOD OF I N C I N E R A T I O N  FOP C O M B U S T I B L E  SOLVENTS 
SMOKELESS I N C I N E R A T O R  - SEALED F L A M E  U N I T /  

STEAM PRODUCER ( HEAT-RECOVERY HEAT(  SPACE) ECONOMICS F L A M E ( D E O D O R I Z 1 N G )  ) /  BOSTON'S I N C I N E R A T O R  I S  A 
E R S A L  REFUSE D I S P O S A L  AND I T S  ACCOMPLISHMENT THROUGH FLAME-CHAMBER-SLAGGING METHOD ( I N C I N E R A T O R  ) /  U N I V  

T - O X I D A T I O N  I /  S E L F - S U S T A I N I N G  F L A M E L E S S  O X I D A T I O N  OF C O M B U S T I B L E  L I Q U I D  WASTES ( WE 
D A T I O N  I /  S E L F - S U S T A I N I N G  FLAMELESS O X I D A T I O N  OF C O M B U S T I B L E  MATER1 A L  ( WET-OX1 
T I O N S /  F L E X I B I L I T Y  - CONTRACTOR'S KEY TO SPORTS ARENA COLLEC 

C T I V E N E S S  OF M I L L E D  AND N O N M I L L E D  REFUSE TO RATS AND F L I E S  ( GONDARD VECTOR S A N I T A R Y  S A N I T A R Y - L A N D F I L L  ) /  

PROCESS CONSUMES SLUDGE BY FLAMELESS COMBUSTION ( WET-OXIDATION ) /  

NEW DEODORANT SPRAY D I S I N F E C T S ,  R E P E L S  F L I E S  ( C O N T A I N E R  ODOR(CONTR0L)  1 / 

STORAGE I N  PAPER SACKS A V O I D S  R A T S  AND F L I E S  ( VECTOR S A C K ( P A P E R 1  C O N T A I N E R ( S I Z E 1  I /  
COMPOSTING CONTROLS F L I E S  ( VECTORS P E S T  A G P I C U L T U R A L  WASTE I / 

N D F I L L  ) /  70,000 F L I E S  PER CU-FT O F  GARBAGE ( PEST-CONTROL S A N I T A R Y - L A  
URBAN REFUSE SYSTEMS P A R T  I - CONTROL O F  GREEN BLOW F L I E S ,  P H A E N I C I A ,  B Y  IMPROVED METHODS OF R E S I D E N T I A L  

O L L E C T I O N  1 /  S A N I T A R Y  F I L L  R E P A I R S  FLOOD E R O S I @ N  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  LAND)  C 
C L E V E L A N D  I N C I N E R A T O R  H A S  NEW FLOOR T O P P I N G  ( D E S I G N  I /  

REFUSE COMPOSTING I N  ST. PETERSBURG, F L O R I D A /  
E X P E R I M E N T A L  U N I T  PROMISES WELL I N  DADE COUNTY, F L O R I D A  ( C O L L E C T I O N  I /  

R )  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  1 / 400 YEAR OLD F L O R I D A  C I T Y  MODERNIZES W I T H  CONTAINERS ( C O L L E C T I O N (  
F L O R I D A  COLLECTORS FORM NEW STATE A S S O C I A T I O N /  

PHS GRANTS $250,000 FOR F L O R I D A  COMPOST STUDY/  
I N G  I /  F L O R I D A  DOCTCR URGES D I S P O S A L  BY COMPOSTING ( COMPOST 
O L L E C T I O N ( C O N T A I N E R 1  / F L O R I D A  HAULEP RUNS A U N I Q U E  O P E R A T I O N  ( C O L L E C T I O N  C 

N-DISPOSAL I /  F L O R I D A  OCEAN DUMPING T E S T  NOT A T O T A L  SUCCESS ( OCEA 
NERATORSi  THE MEASUREMENT OF A I R  AND GAS FLOW AND PRESSURE AS A P P L I E D  TO MODERN M U N I C I P A L  I N C I  
I S S I O N ( C 0 N T R O L I  I /  D E S I G N  AND E X P E R I E N C E  G A I N E D  W I T H  F L U E  DUST REMOVAL I N S T A L L A T I O N  I N  MUNICH R E F U S E  POWER 

TORS FOR SOURCE E M I S S I O N  MEASUREMENTS OF I N C I N E R A T O R  F L U E  GASES ( E M I S S I O N ( C O N T R O L 1  I /  CDNVERS I O N  FAG 

Y H E A T f S P A C E )  I /  THREE F L O R I D A  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L  1 HEAT-RECOVER 

F L U E  GAS C O O L I N G  ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  I /  

C O N T R O L L I N G  FLUE-FED I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  ) /  
M O D I F I C A T I C N S  T O  REDUCE E M I S S I O N S  FROM FLUE-FED I N C I N E R A T O R  ( G A S - F I R E D  1 / 

T I O N  Q U A N T I T Y  E M I S S I O N  ) /  PERFORMANCE OF A FLUE-FED I N C I N E R A T O R  ( I N C I  NERATOR(APARTMENT)  COMPOS1 
UNSOLVED PROBLEMS W I T H  FLUE-FED I N C I N E R A T O R S  ( EM1 S S I O N ( C O N T R 0 L )  I /  
A T T I T U D E S  ON D E S I G N  OF FLUE-FED I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  I /  

S - A N A L Y S I S  C A L O R I F I C - V A L U E  I /  REFUSE C O M P O S I T I O N  AND FLUE-GAS ANALYSES FROM M U N I C I P A L  I N C I N E R A T O R S  ( COMPO 
I C I P A L  I N C I N E R A T O R S  ( C O M P O S I T I O N  E M I S S  I O N ( A N A L Y S 1 S  FLUE-GAS-ANALYSIS C A L O R I F I C - V A L U E  / REFUSE C O M P O S I T I  

COMBUSTION E M I S S I O h ( C O N T R 0 L )  DEMONSTRATION-GRANT / F L U I D  BED I N C I N E R A T O R S  S T U D I E D  FOR S O L I D  WASTE D I S P O S  
SMOKELESS F L U I D - B E D  I N C I N E R A T O R  I S  ON STREAM/ 

WAGE SLUDGE B Y  COMBUSTION,  W I T H  S P E C I A L  REFERENCE T O  F L U I D I Z A T I D N  METHODS ( I N C I N E R A T I O N  W E T - O X I D A T I O N  ) /  
T Y  O F  LAUSANNE FOR COMBUSTIO_N OF SEWAGE SLUDGE U S I N G  F L U I D I Z A T I O N  PROCESS ( SLUDGE(SEWAGE1 I N C I N E R A T I O N  I /  

07-01-00189 
07- 10-00777 
07-0 1-OC394 
07-0 1-0 1 1  84 
D 7-0 1-0 1460 
07-10-01100 
08-0 3-0 20 95 
0 7-0 6-0 169 5 
07-01-01214 
0 6- 0 4- 00 9 2 4 
06-04-0 18 56 
07-01-00751 
06- 0 5-0 089 2 
0 7 -0 1-0 0 7 9 2 
01-03-00954 
0 1-0 2-00 2 20 
07-0 6-0 13 88 
01- 12-0 1 545 
0 3 -0 4-0 1 7 57 
02-02-00299 
C6-03-0 1331 
03-0 9-01901 
0 3- 0 1-0 15 76 
03- 13-0 159 1 
03-09-0 19 11 
0 6- 0 8- 00 8 90 
03-01-00658 
07-01-00523 
0 1- 12-0 16 76 
07-0 8 -0 179 3 
08- 09-007 52 
08-09-00468 
08-03-006 21 
08-03-00767 
08-06-01377 
03-C 1-01 642 
03-01-01563 
01 -1 0 -0 1 7 16 
0 3- 13-0 1769 
0 3-0 1-01 640 
03-08-00420 
03-01-0 15 74 
03-0 1-0 17 66 
03-13-01650 
0 7-02-00 100 
03-13-0 1682 
03- 04-0 15 6 5 
08-03-00 120 
07-01 -009 44 
10-02-001 55 
08-0 1-0 1880 
1 0- 1 4-0 0 7 7 6 
0 8- 06-000 52 
08-04-00004 
0 8-0 1-0 1539 
0 8- 03- 007 9 6 
08-11-00755 
10-01-020 50 
10-01-02040 
10-C1-020 61 
03-01-01844 
0 3- 11-0 16 14 
05-0 2-019 63 
03-09-0 1803 
06 -09-0 1400 
07-05-001 18 
03-11-0 1541 
07-01 -0 1349 
06-03-01 666 
06-03-011 70 
03-02 -0 17 22 
03-01-01814 
01-05-0 1764 
06-02-011 77 
06-04-00 131 
03 -0 1-0 17 03 
C8- 0 3-0 1459 
09-04-00 135 
0 8- 0 3- 0043 4 
08-06-006 46 
08-06-00830 
08- 06-00480 
08-06-00855 
08-01-00942 
08-01-00170 
08-0 1-00971 
08-06-008 57 
02-02-00809 
02 -02 -008 09 
10-06-01 143 
10-06-02094 
10-06-0 13 25 
0 8-03-007 65 

P 
i! 
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P O T E N T I P L  PDVPNTAGES O F  I N C I N E R A T I O N  I N  F L U I D I Z E D  B E D S /  
F L U I D I Z E D - B E D  COMBUSTION/ 

N POWER U N I T  - 4GO ( C P U - 4 0 0  - A T E C H N I C A L  ABSTRACT ( F L U I D I Z E D - B E D  HEAT-RECOVERY T U R B I N E ( G A S 1  1 /  COMBUST10 

D C O L L E C T I O N  ( VECTOR I N S E C T  C O L L E C T I O N  CONTAINER I /  F L Y  AND ECONOMIC E V A L U A T I O N  OF URBAN REFUSE SYSTEMS P 
G CONTAINERS ( S A C K ( P A P E R 1  VECTOR C O S T ( O P E R A T 1 N G I  I /  F L Y  AND ECONOMIC E V A L U A T I O N  OF URBAN REFUSE SYSTEMS, 

( E M I S S I O N ( C 0 N T R O L I  ) /  F L Y  ASH CONTROL EQUIPMENT FOR I N D U S T R I A L  I N C I N E R A T O R S  
G E )  E M I S S I O N ( C O N T R 0 L )  I /  SLUDGE I N C I N E R A T O R  F L Y  PSH CONTROLLED BY C Y C L O N I C  SCRUBBER ( SLUDGE( SEWA 

NEW I N C I N E R A T O R  DESIGNED TO REDUCE F L Y  ASH E M I S S I O N  ( C O S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R O L 1  I /  

L O T  P L A N T  STUDY ( E M I S S I O N ( C O N T R O L 1  11 E L E C T R O S T A T I C  F L Y  ASH P R E C I P I T A T I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I  

TRASH MADE I S L A N D  BURNED I N  JAPAN ( VECTOR F L Y  I /  

I /  0 . 7 2  CU FEET O F  F L Y  ASH PER TON OF REFUSE BURNED ( E M I S S I O N ( C O N T R 0 L )  

I N E X P E N S I V E  METHOD SOLVES F L Y  ASH PROBLEMS ( SCRUBBER(WATER1 ) /  
PNFUMATIC CONVEYOR SPEEDS F L Y  ASH REMOVAL ( I N C I N E R A T I O N  R E S I D U E  ) /  

I /  E F F E C T  O F  EARTH COVER ON EMERGENCE O F  THE VINEGAR F L Y  D R O S O P H I L A  MELANOGASTER M E I G E N  ( VECTOR(CONTROL1 
F I L L  I N S E C T ( C G N T P 0 L )  ) /  EFFECT OF EARTH COVER ON F L Y  EMERGENCE FROM S A N I T A R Y  L A N D F I L L S  ( S A N I T A R Y - L A N D  
CONTROL) I /  F L Y  EMERGENCY CONTROL I N  S A N I T A R Y - L A N D F I L L S  ( VECTOR( 

C A L I F O R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS ( F L Y  H E A L T H  VECTOR CONTAINER ) /  
L )  C A N I G A R B A G E )  I /  A N  E V A L U A T I O N  OF T H E  M I G R A T I O N  O F  F L Y  L A R V A E  FROM GARBAGE C A N S  I N  PASADENA, C A L I F O R N I A  
I CAN(GARBAGE1 ) /  THE PROBLEM OF M I G R A T I O N  OF MATURE F L Y  LARVAE F R @ M  REFUSE CONTAINERS AND I T S  I M P L I C A T I O N  
L L E C T I O N  ( I N S E C T  VECTOR ) /  THE M I G R A T I O N  O F  F L Y  LARVAE FROM REFUSE CONTAINERS VS. FREQUENCY OF CO 

I /  C A L I F O R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS ( F L Y  H E A L T H  VECTOR CONTAINER 
M I G R A T I O N  OF GREEN BLOW F L Y  LARVAE FROM S I X  REFUSE CONTAINER SYSTEMS/  

STUDY F I N D S  PAPER SACKS CUT F L Y  N U I S A N C E /  
E F F I C I E N C Y  BEFORE ECONOMY ( F L Y  VECTOR PATHOGEN S A N I T A R Y - L A N D F I L L  I /  

/ BELMONT? MASSACHUSETTS, I N C I N E R A T O R  G I V E S  COMPLETE FLY-ASH CONTROL ( C D S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  SCR 
FCOVERY H E A T ( S P A C E 1  ) /  WATER SPRAYS G I V E  MILWAUKEE A FLY-ASH FREE I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  E M I S S I O N I C O N  

R E S I D U E ( H A N D L I N G 1  I /  I N C I N E R A T O R  REFUSE-RESIDUE AND F L Y - A S H  M A T E R I A L S  H A N D L I N G  ( D E S I G N  EM I S S I O N ( C O N T R 0 L )  
/ I N C I N E R A T O R  FLY-ASH METER UNDER DEVELOPMENT ( E M I S S I O N ( C O N T R 0 L )  ) 

CQUBBER(WATER1 CENTRIFUGAL-SEPARATORS B A G - F I L T E R S  1 / F L Y A S H  CONTROL EQUIPMENT FOR M U N I C I P A L  I N C I N E R A T O R S  ( 
S A C K f P A P E R )  LAW ) /  F L Y L E S S  REFUSE C O L L E C T I O N  ( RODENT I N S E C T  CAN(  GARBAGE 

G R I N D I N G  VOLUME-REDUCTION ) /  CLEANER T H A N  MANY FOOD FACTOR1 ES ( GONDARD C O S T ( C A P I T A L 1  S A L V A G E ( M E T A L 1  

FLY-RODENT-DOG PROOF GARBAGE C O N T A I N E R /  

I N S T A L L A T I O N  FOR B U R N I N G  WASTE FRCM PRODUCTION OF F O I L  M A T E R I A L S  ( I N C I N E R A T I O N  I /  

I N G  I /  I N D U S T R I P L  S O L I D  WASTES - T H E  PROBLEMS OF T H E  FOOD I N D U S T R Y  ( S A N I T A R Y - L A N D F I L L  OCEAN-DISPOSAL COMP 

I /  A STUDY O F  T H E  USE O F  HOME FOOD WASTE D I S P O S E R S  ( G R I N D E R ( U S E )  VOLUME-REOUCTICN 
FOOD PRODUCTION EFFLUENTS - CASE FOR COMPOSTING/  

R I N D E R ( G A F B A G E 1  SLUDGE(SEWAGE1 ) /  HOW FOOD WASTE D I S P O S E R S  AFFECT P L A N T  D E S I G N  C R I T E R I A  ( G 
HOME 1 Q U A N T I T Y  ) /  E F F E C T  OF FOOD WASTES ON SEWERS AND SEWAGE TREATMENT ( G R I N D E R (  

NEW FOODS B U I L D  UP REFUSE P I L E  ( Q U A N T I T Y  ) /  
PAPER BAGS AT T H E  FOOT OF T H E  CHUTE ( S A C K ( P A P E R 1  I /  

S I N G L E  PACKER DOES A I R  FORCE BASE J O B  ( C O L L E C T I O N  ) /  
D Y )  I N C I N E R A T I C N  ) /  HOUSTON FORCES COMPOST P L A N T  SHUTDOWN ( COMPOSTING C O S T ( S U B S 1  

( Q U A N T I T Y  I /  PRESENT C O N D I T I O N  AND FORECASTS FOR THE FUTURE OF REFUSE D I S P O S A L  I N  I T A L Y  

L ( W A T E R I  OPEN-CUMP COMPOSTING I /  A B R I T I S H  SURVEY O F  F O R E I G N  REFUSE P R A C T I C E  ( C O L L E C T I O N  L I T T E R - R E M O V A L  S 

L Q U A L I T Y  - P O L L U T I O N  I N  R E L A T I O N  TO AGRICULTURE AND FORESTRY/  A N A T I O N A L  PROGRAM OF RESEARCH FOR ENVIRONM 

I N G  ) /  U T I L I Z A T I O N  CF HOUSEHCLD REFUSE AND SEWAGE I N  FOPESTRY GERMAN AND DUTCH EXPERIMENTS ( F E R T I L I Z E R - V A  
RESEARCH-NEEDS I /  M U N I C I P A L  I N C I N E R A T I O N  OF REFUSE - FOREWORD AND I N T R O D U C T I O N  ( S A N I T A R Y - L A N D F I L L  COST(  CA 
DACH S A N I T A R Y - L A N D F I L L  I /  FOURTEEN M I C H I G A Y  C I T I E S  FORM CO-OPERATIVES FOR TRASH D I S P O S A L  ( REGIONAL-APPR 

VOLUND I N C I N E R A T O R  I N S T A L L E D  B Y  FORDS/ 

F I L M  ON I N C I N E R A T I O N  SHOWS F O R E I G N  ACCOMPLISHMENTS/  

NEW REFUSE D R E S S I N G  PLANT AT ST. GEORGEN ( BLACK FOREST 1 ( G R I N D I N G  I N C I N E R A T O R  SLUDGE(SEWAGE1 ) /  

WASTE PROBLEMS O F  AGRICULTURE AND FORESTRY ( Q U A N T I T Y  ) /  

I N C I N E R A T I O N  H I S T O R Y  TOOK FORM I N  ENGLAND/ 
F L O R I D A  COLLECTORS FORM NEW STATE A S S O C I A T I O N /  

TREATMENT PLANT LOCATED ON FORMER L A N D F I L L  S I T E /  
COLL ECT I O N  / FORMER NEW-YORK C H I E F  F I N D S  P R I V A T E  HAULERS NEEDED ( 
SFER-EQUIPMENT I /  FORT WORTH, T E X A S ?  ADOPTS LARGE T R A I L E R  METHOD ( TRAN 
( LAW ANIMAL-FGCD)  I /  FORTY STATES P R O H I B I T  UNCOOKED GARBAGE D I E T  FOR HOGS 
A T I O N  S A N I T A R Y - L A N D F I L L  COMPOSTING SLUDGE( SEWAGE) I / FORWARD LOOK AT P U B L I C  C L E A N S I N G  ( Q U A N T I T Y  C O M P O S I T I  
C A P A C I T Y  RECLAMAT I O N ( L A N D 1  ) /  FOUNDATION PROBLEMS I N  S A N I T A R Y  LAND F I L L S  ( B E A R I N G -  
'7 P L A N T  S I T E S  ( S A N I T A R Y - L A N D F I L L  SALVAGE SETTLEMENT FOUNDATIONS I /  S A N I T A R Y  F I L L  PROVES OUT FO 

D I S P O S A L  ( REGICNAL-APPRDACH S A N I T A R Y - L A N D F I L L  ) /  FOURTEEN M I C H I G A N  C I T I E S  FORM CO-OPERATIVES FOR TRASH 

ON S b L V A G E  I /  B F I T A I N ' S  F I R S T  F R A G M E N T A T I O N  P L A N T  ( G R I N D I N G  BULKY-WASTE I N C I N E R A T I  
S I N G  AND A G R I C U L T U F P L  U T I L I Z A T I O N  OF URBAN REFUSE IN FFANCE ( COMPOSTING SLUDGE(SEWAGE)  ) /  PROCES 

/ GOLD? S I L V E R  CONTENT SEEN A T  FOURTEEN DOLLARS PER TON ( SALVAGE I N C I N E R A T O R ( A S H )  

L I T T  OM VATFORBRENNING AV AVLUT FRA C E L L U L O S E F A B R I K A S J O N E N  ( WET-OXIDATION I /  

P L A N N I N G  THE FUTURE OF SAN F R A N C I S C O  BAY ( S A N I T A R Y - L A N C F I L L  CONSERVATION I /  
SAN F R A N C I S C O  B A Y  P L A N  ( REGIONAL-APPROACH ) /  
S A N  F R A N C I S C O  BAY PLAN SUPPLEMENT ( REGIONAL-APPROACH / 

SUBURB ATTEMPTS TO H A L T  SAN F R A N C I S C O  L A N D F I L L  PROJECT ( S A N I T A R Y - L A N D F I L L  ) /  
A L  R A I  L-HAUL I N C I N E R A T I O N  ECONOM I C s  ) /  S A N  F P A N C I S C O  S O L I D  WASTE D I S P O S A L  PROBLEM ( OCEAN-DISPCS 
T I N G  SEWERS C O S T ( C A P 1 T A L )  POWER ) /  S A N  F R A N C I S C O ' S  S O L I D  WASTES C R I S I S  ( I N C I N E R A T I O N  COMPOS 
S S I O N ( C O N T R 0 L )  I /  FRANK ANSWERS TO SOME HOT I N C I N E R A T O R  QUESTIONS ( EM1 

S A N I T A T I O N  OPERATIONS I N  FRANKFURT GERMANY ( SALVAGE C O L L E C T I O N  OPEN-DUMP / 
I N C I N E R A T O R  NEAR R E S I D E N T I A L  AREA I S  N U I S A N C E  F R E E  ( C O S T ( C A P 1 T A L )  ) /  

FREE C I T Y  C O L L E C T I O N S  NO BAR TO CONTRACTOR/ 
HAULER ONCE COMPETED W I T H  FREE C I T Y  S E R V I C E  ( COST(OPERAT1NG) C O L L E C T I O N  ) /  

O S T ( C O L L E C T I 0 N )  C O S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  I / FREE C O M P E T I T I O N  I S  THE SYSTEM I N  L I N C O L N ?  NEBRASKA ( 
H E A T ( S P A C E 1  I /  WATEE SPRAYS G I V E  MILWAUKEE A F L Y - A S H  FREE I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R 0 L )  HE . ( LAW SEPARATION-FEQUI  REMENTS ) /  N U I S A N C E  FREE O P E R A T I O N  FOR NEW I N C I N E R A T O R  I N  WASHINGTON? D.C 

COLUMBUS, O H I O  A I M S  AT GARBAGE FREE STATUS THROUGH G R I N D E R S  ( G R I N D E R l G A R E A G E )  ) /  
C I S M A N T L I N G  R A I L R O A D  F R E I G H T  CARS ( I N C I N E R A T I O N  BULKY-WASTE / 

PACKEh SPEEDS C O N D I T I O N I N G  I N  SANTA F E  F R E I G H T  YARDS ( C O L L E C T I O N ( V E H 1 C L E  I COMPACTION ) /  
UNUSUAL SYSTEM OF C O L L E C T I O N  I N  FRENCH C A P I T A L /  

MOSCOW TO T R Y  FRENCH COMPOSTING ( SALVAGE ) /  
M U N I C I P A L  REFUSE P R A C T I C E S  I N  OKLAHOMA ( C O L L E C T I O N  FREQUENCY I /  

EY D F  REFUSE C C L L E C T I O N  P R A C T I C E S  ( C O S T ( C O L L E C T I 0 N )  FREQUENCY ) /  N A T I O N A L  SURV 
M O U N T A I N  OF P E F U S E  E V E R Y  YEAR ( Q U A N T I T Y  C O L L E C T I O N  FREQUENCY BULKY-WASTE S A N I T A R Y - L A N D F I L L  TRANSFER-STAT 

U S E  I N  S O V I E T  U N I O N  ( C C M P O S I T I O N  COMPOSTING T I P P I N G  FREQUENCY C O L L E C T I O N  ANIMAL-FOOD SEGREGATION SALVAGE 
MEN MAKE 19,000 P I C K U P S  EVERY WEEK ( FREQUENCY C O L L E C T I O N ( V E H 1 C L E )  I /  

PE - P A R T  I- REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  ( FREQUENCY C O M P O S I T I O N  Q U A N T I T Y  I /  REFUSE C O L L E C T I O N  A 
CONTRACT METHOD O F  REFUSE C O L L E C T I O N  ( FREQUENCY COST(OPERAT1NG) 1 / 

FUSE C O L L E C T I O N  AND D I S P O S A L  I N  194 WESTERN C I T I E S  ( FREQUENCY GR I N D E P ( H 0 M E )  C R E W ( C O L L E C T I 0 N )  C H A R G E ( C 0 L L E  

10-06-00464 
10-0 6-0 10 5 5 
10-0 6-0 2 174 
07-0 5 -0 19 14 
03- 1 1-0 1 5 41 
03-09-01495 
0 8 - 0 6 - 0 0 4 4 3  
0 8 - 0 6 - 0 0 0 0 9  
0 8 - 0 3 - 0 0  5 8 3  
0 8 - 0 6 - 0 1 2 0 2  
0 8-0 6 - 0 0 8 0 6  
0 8 - 0 6 - 0 0 0 0 3  0 8 - 1 0 - 0 0 9 7 5  

0 7-0 5 - 0  1493 
07 - 0 5  -00 19 1 
0 7 - 0 5 - 0 1 5 9 0  
03-1 1-0 1752 
03-11-01492 
0 3 - 1 1 - 0 1 4 9 0  
0 3 - 1  1-0 10 1 8  
03-11-01 5 0 0  
0 3 - 1  1-0 17 5 2  
0 3 - 0  9-01901 
07- 1 4 - 0 1 8 7 5  
08-03-00943 
0 8 - 0 6 - 0 1 1 0 5  
0 8 - 1 0 - 0 1 9 3 5  
0 8 - 0 6 - 0 0 0 8 1  
0 3- 04-0 1 3  71 
0 8 - 0 6 - 0 0 8 2 0  
0 3 - 0 4 - 0 0 1 5 2  
C 8- 04- 007 6 8 
0 5 - 0 2 - 0 0 9 0 7  
0 1 - 1 0 - 0 1 1 2 2  
06-  11-0 1090 
09-07-00741 
0 9 - 0 1 - 0 6 5 6 0  
09- 0 1 - 0 0 8  70 
0 2-0 1-0 160 1 
03-09-00 6 79 
03-0 1-0 17 5 9  
0 6 - 0 3 - 0 0 2 7 9  
0 8- 0 4- 00 90 5 
01-01-01308 
0 8 - 0 3 - 0  2 0 9 5  
0 1 -0 1-0 16 36 
0 8 - 0 3  -0 00 5 6  
01-09-0 2 1  18 
01 -09-0 11 53 
0 6 - 0 6 - 0 1  5 2 1  
0 8 - 0  3-006 10 
01 - 0 5 - 0  1 7 8 3  
C 8 - 0 3 - 0 1 6 2 8  
0 1 - 0 5 - 0 1 7 6 4  
0 7 - 1 0 - 0 0 6 5 0  
0 3 - 0 1 - 0 1 5 7 6  
03-03-0 17 12 
0 9 - C . 5 - 0 1 1 3 2  
0 1-0 1-0 1 3 8 2  
07 - 10 -00 7 77 
07-10-00192 
0 2 - 0 2 - 0 0 0 2 7  
01 - 0 5  -0 17 83 
10-0 1-0 20 7 7 
0 4 - 0 3 - 0 2 1 2 4  
0 6 - 0 4 - 0 1 9 7 1  
0 7 - 0 3 - 0 0 9  3 0  
0 1 - 0 5 - 0  2 1  5 1 
0 1 - 0 5 - 0 2 1 5 0  
0 7 - 1 4 - 0 0 6 6 4  
0 1-01-0 1 3 9 8  
0 8- 0 3 - 0 0  2 2 1 
0 8 - 0 6 - 0 0 6 3 6  
0 3 - 0  1-0 11 89 
C 8- 0 3- 00006 
03-13-019 19 
0 3 -  13-0 1 8  10 
03-01-01726 
0 8 - 0 6 - 0 1 1 0 5  
0 8 - 0 3 - 0 0 0  10 
0 9 - 0 7 - 0 1 5 5 4  - 
O B - 0 7 - 0 1 9 9 5  
03- 0 1-0 1 8  2 2 
0 3 4  1-0 177 1 
0 6 - 0 3 - 0 0 6 9 7  
03- 0 1-00 6 47 
03-08-0 2 1 4 5  
02-01-01741 
0 1-C 1 - 0 0 8  4 1  
03 -C 1-0 1800 
0 3 - 0 1 - 0 0  5 5 4  
03-0 1 - 0 0 7 0 2  
0 3 - 0 1 - 0 1 6 9 8  
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( C O L L E C T I O N (  EQUIPMENT)  Q U A N T I T I E S  C O S T ( C O L L E C T I 0 N )  FREQUENCY LAW COLLECTION(METHODS1 RECORD-SYSTEMS I /  R 
E M I G R A T I O N  OF FLY L A R V A E  FROM REFUSE CONTAINERS VS. FREQUENCY OF C O L L E C T I O N  ( I N S E C T  VECTOR I /  T H  

AE FROM REFUSE CONTAINERS AND I T S  I M P L I C A T I O N  ON THE FREQUENCY OF REFUSE C O L L E C T I O N  ( VECTOR(CONTROL1 CAN(  
FREQUENCY OF C O L L E C T I O N  I N  M U N I C I P A L I T Y  S E R V I C E /  

REFUSE Q U A N T I T I E S  AND FREQUENCY OF S E R V I C E  ( C O L L E C T I O N  I /  
HOW TO SOLVE THE H O L I D A Y  C O L L E C T I O N  PROBLEM ( FREQUENCY T R A I N ( V E H I C U L A R 1  I /  

) /  WET-OXIDATION - A FRESH I D E A  I N  SEWAGE TREATMENT ( C O S T ( C A P I T A L 1  D E S I G N  
TFR)  R E C L A M A T I C N ( L A N D 1  I /  REFUSE F I L L I N G  OF SWAMP I N  F R E S H  WATER L A K E  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT GAS-S 

A N D F I L L  L E E A L ( P R O B L E M S 1  I /  HOW TO WIN F R I E N D S  AND GET A L A N D F I L L  S I T E  APPROVED ( S A N I T A R Y - L  

A E R A T I O N  I /  COMPOSTING F R U I T  AND VEGETABLE REFUSE ( VOLUME-REDUCT I O N  WINDROW 

A SYSTEMS STUDY OF S O L I D  WASTE MANAGEMENT I N  T H E  FRESNO? AREA/ 

AN I N C I N E R A T O P  WITHOUT F R I L L S  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  ) /  

AEROBIC COMPOSTING OF VEGETABLE AND 
REFUSE I S  THE SWEETEST 

S A L I N E  WATER CONVERSION AT NO COST FOR 
T H  H I G H  PRESSURE B C I L E R  O P E R A T I O N  BURNING WASTES AND 
N E R A T I O N  HEAT-RECOVERY ) /  A SALVAGE 

COMPOST1 h'G C O S T ( C A P 1 T A L )  ) /  PROSPECTS OF RECOVERING 
T R O L )  I /  E F F E C T S  OF D E S I G N  AND 
E M I S S I O N (  CGNTRCL I /  EFFECTS OF H I G H  V O L A T I L E  
1 COMPOSTING C O L L E C T I O N  I /  I N C I N E R A T O R  USES T R A S H  AS 
I C - V A L U E  COST(  C A P I T A L )  hEAT-RECOVERY C O S T ( O P E R A T I N G 1  
NC I N  E R AT ORS ( CALOR I F  I C-V ALU E H EAT-R ECOV ERY EM I S  S I Q N  
G A N I C  WASTES OFFER hEW SOURCE OF E L E C T R I C A L  ENERGY ( 

NEW D I S P O S A L  P L A N T  FOR 
I O N  I N C I N E R A T I C N  HEAT-RECOVERY C O M P A C T I O N ( B A L E R S )  ) /  
T ( O P E P A T I N G 1  EQUIPMENT 1 / C I T Y  E N G I N E E R  G I V E S  
T ( O P E R A T I N G )  I /  C I T Y  E N G I N E E R  G I V E S  

M B E P )  ) /  E N G I N E E R I N G  EQUIPMENT USED I N  
ECONOMICS OF H E A T  RECOVERY I N  DIRECT-FLAME 

OVEPY E M I S S I O N ( C 0 N T P O L )  I /  

R Y - L A N D F I L L  COST(OPERAT1NG) I /  
MOLD 

N C I N E R A T I O N  O F  O I L - C O N T A I N I N G  SLUDGES I N  ROTARY DRUM 
S I N  CHARGING REFUSE I N T O  AND CONVEYING R E S I D U E  FROM 
/ I N C I N E R A T I O N  O F  SEWAGE SLUDGE I N  M U L T I S T A G E  ROTARY 
TOR I /  
CLNERATORS ( E M I S S I O h ( C O N T R 0 L )  I / EFFECT O F  

THE CONSULTANT'S ROLE I N  
OR H E A T  RECCVER A S H ( U T I L I Z A T I O N ) /  
C I N E R A T O R S  I E M I S S I O N ( C 0 N T R C L )  / C H A R A C T E R I S T I C S  OF 
I O N  ( E M I S S I O N ( C O N T R 0 L  1 / C O N D I T I O N I N G  REFRACTORY 
M B U S T I  ON C A L O R I F I C - V A L U E  HEAT-BALANCE I /  I N C I N E R A T O R  
TEAMS UP TO B U I L D  J O I N T  WASTE-DISPOSAL ( I N C I N E R A T O R  

I N C I N E R A T O R  D E S I G N  ( P A R T  2) ( E M I S S I O N ( C O N T R 0 L )  
I N G  I N O U S T R I A L  WASTES ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  
-RECOVERY 1 /  D E S I G N  A h D  O P E R A T I O N  OF B I G  I N C I N E R A T O R  
D A I R  D I S T R I B U T I O N S  I N  L A R G E  RECTANGULAR I N C I N E R A T O R  

REFUSE D I S P O S A L  I N  MEDIUM S I Z E  I N C I N E R A T I O N  
I N E R A T I O N  I N  HAMBURG AND I T S  E X T E N S I O N  WITH VON-ROLL 
TY I N S T R U M E N T A T I O N  I /  AN I N C I N E R A T O R  W I T H  REFRACTORY 
G ( S P A C E 1  1 /  H E A T  RECGVERY FROM I N C I N E R A T O R S  ( REFUSE 

WASTE D I S P O S A L  B Y  R I D G E  AND 
PREVENTION OF 

ED R F F U S E  H A N D L I N G  - C A L I F O R N I A  STUDY LCOKS I N T O  T H E  

O P E R A T I N G )  S A N I T A R Y - L A N D F I L L  I /  SOME THOUGHTS ON T H E  
PRESENT C O N D I T I O N  AND FORECASTS FOR THE 

R V A T I O N  ) /  P L A N N I N G  THE 
S T I C - C A N S  R E C L A M A T I O N (  L A N D )  I N C I N E R A T I O N  G R I N D I N G  I /  
R A T I n N  P O L L U T I G N ( W A T E R )  P O L L U T I O N ( A I R 1  ) /  L O O K I N G  TO 
A L )  C O S T ( O P E R A T I N G 1  S A L V A G E ( M E T A L S 1  HEAT-RECOVERY I /  

U S T I O N  ( C O M P O S I T I O N  11 REFUSE I N C I N E R A T I O N ,  

CONTROLLED T I P P I N G ,  PAST, PRESENT AND 

ON-EQUIPMENT ) / EUl i6ANKy C A L I F O R N I A ,  F I L L S  CANYON T O  
-RECOVERY E M I S S I O N ( C O h T R 0 L )  ) /  D E S I G N  4ND E X P E R I E N C E  

STPCNG TEEND TO P R I V A T E  S E R V I C E  CONTINUES 
GE SAN I T A R Y - L A N D F  I L L  I /  P U L V E R I  Z A T I  ON MAKES 

REFUSE IMPROVEMENT 
HOUSEHOLD GARBAGE GRINDERS U S €  1.14 

N S L U D G E ( G A L V A h I Z I N G 1  ) /  COMBUSTION O F  SLUDGE FROM 
M I C S  C O S T ( C A P 1 T P L  1 C O S T (  O P E R A T I N G )  1 / THE COMPOSTING 
ON I /  D I S P O S A L  

THE DClSING O F  SEWAGE TANKS W I T H  GROUND 
N E A T  L I T T L E  B A L E S  OF 

I O N  ) /  S A L E  OF COMPOST O B T A I N E D  FROM TOWN REFUSE AND 
CONCENTRATING AND COYPOSTING 

FE R T I  L I  Z ER FROM 
METHANE FROM 

PROCESSING OF TOWN 
CONSUMPTION A N 0  RESPIRATORY QUOTIENTS O F  A S Y N T H E T I C  
E N T S  D U R I N G  THE A E R @ B I C  D E C O M P O S I T I O N  O F  A S Y N T H E T I C  

I /  PRGGRESS I F U  T H E  F I E L D  OF U T I L I Z A T I O N  OF 
MILWAUKEE CONSIDERS COMPOST I N G  

D I G E S T I O N  OF 
L L  HOMES I N  SHOPEWOOC H I L L S  V I L L A G E  WILL G R I N D  T H E I R  

S E A  GOING 
U L T S  ON E M I S S I O N  FPCM COMBUSTION P L A N T S  FOR D O M E S T I C  
( O P E R A T I N G )  COMPOSTING ) /  WHERE W I L L  WE PUT A L L  T H A T  

F R U I T  WASTES ( C O M P O S I T I O N  C O M P O S I T I O N ( C O M P 0 S T )  ) /  
F U E L /  
F U E L  ( HEAT-RECOVERY H E A T ( P R 0 C E S S I  1 / 
F U E L  ( I N C I N E R A T I O N  WATER-WALL HEAT-RECOVERY E M I S S I G N  
F U E L  B O I L E R  P L A N T  FOR MAXIMUM STEAM PRODUCTION ( I N C I  
FUEL FROM REFUSE ( B R I Q U E T T I N G (  F U E L )  S E P A R A T I O h  G R I h D  
F U E L  M O I S T U R E  ON I N C I N E R A T O R  EFFLUENTS ( E M I S S I O N ( C 0 N  
F U E L  ON I N C I N E R A T O R  E F F L U E N T S  ( P O L L U T I O N  COMBUSTION 
FUEL TO PRODUCE E L E C T R I C I T Y  I N  ROTTERDAM ( HEAT-RECOV 
F U E L ( A U X I L 1 A R Y )  ) /  REFUSE I N C I N E R A T I O N  - - TRENDS AND 
F U E L  ( A U X I  L I A R Y )  C R I T E R I A (  A N A L Y S I  SI / M U N I C I P A L  I N C  I N  
FU EL-C E L L  ( B I O L O G I C A L  1 ) / OR 
FULHAM ( I N C I N E R A T O R  SALVAGE E M I S S I O N ( C O N T R 0 L )  I /  
FULHAM'S NEW REFUSE DESTRUCTOR ON S I T E  OF TWO P R E V I G U  
F U L L  STORY O F  L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  COS 
F U L L  STORY O F  L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  COS 
F U L L - T I M E  SCHEDULE OF P H O E N I X  COMPOST P L A N T  ( D A N 0  I /  
F U L L Y - M E C H A N I Z E D  COMPOSTING ( COST ( C A P I T A L )  P L A N T S (  NU 
FUME I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 . L )  ) /  
FUN C I T Y  S T R I K E S  A T  P O L L U T I O N  ( I N C I N E R A T I O N  HEAT-REC 
FUNDAMENTAL CONS1 DERATIONS OF REFUSE D I S P O S A L  BY COMB 
FUNDAMENTALS OF S A N I T A R Y  L A N D F I L L  OPERATIONS ( S A N I T A  
F U N G I  AND REFUSE/  
FURNACE ( I N C I N E R A T I O N  S L U D G E ( O 1 L )  ) /  1 
FURNACE ( M A T E R I A L - H A N D L I N G  I N C I N E R A T O R  D E S I G N  I /  T R E  
FU RNACE ( SLUDGE ( S  EWAGE 1 COST ( CAP I T A L  1 COST (OP E R A T I  NG 
FURNACE C O N F I G U R A T I O N  ( D E S I G N  HEAT-RECOVERY I N C I N E R A  
FURNACE D E S I G N  AND O P E R A T I O N  ON A I R  P O L L U T I O N  FROM I N  
FURNACE D E S I G N  AND S E L E C T I O N  ( I N C I N E R A T O R  ) /  
FURNACE D E S I G N S  FOR REFUSE BURNING ( D E S I G N  I N C I N E R A T  
FURNACE E M I S S I O N S  FROM LARGE MECHANICALLY-STOKED M U N I  
FURNACE GASES FOR E L E C T R O S T A T I C  P R E C I P I T A T O R  A P P L I C A T  
FURNACE TEMPERATURE--HOW TO CALCULATE AND CONTROL I T  
FURNACE WATER-WALL ROTARY-K I L N  I /  I N D U S T R Y  
F U R N A C E t T Y P E )  ) /  
FURNACE(TYP ES) HEAT-RECOVERY ) /  BURN 
FURNACES ( C O S T ( C A P I T A L 1  COST(OPERAT1NG) WATER WALL H 
FURNACES ( D E S I G N  I /  TEMPERATURE AN 
FURNACES ( ECONOMICS D E S I G N  ) /  
FURNACES ( HEAT-RECOVERY POWER E M I S S I O N  E M I S S I O N ( C 0 N T  
FURNACES AND ADVANCED STOCK GAS C L E A N I N G  SYSTEMS ( EM 
FURNACES E M I S S I O N  (CONTROL 1 HEAT-BALANCE D E S A L I N A T I O N  
FURROW I R R I G  A T 1  ON/ 
F U S E 0  D E P O S I T S  ON I N C I N E R A T O R  LOWER S I D E  WALLS/  
FUTURE ( Q U A N T I T Y  C O L L E C T I O N  C O S T ( C O L L E C T I O N 1  ) /  AUTO 
FUTURE ( S A N I T A R Y - L A N D F I L L  I /  
FUTURE O F  REFUSE D I S P O S A L  I N  GREAT B R I T A I N  ( I N C I N E R A  
FUTURE OF REFUSE D I S P O S A L  I N  I T A L Y  ( Q U A N T I T Y  I /  
FUTURE OF SAN F R A N C I S C O  B A Y  ( S A N I T A R Y - L A N D F I L L  CONSE 
FUTURE TRENDS I N  WASTE STORAGE AND D I S P O S A L  ( GONDARD 
FUTURE W I T H  R E G I O N A L  REFUSE D I S P O S A L  P L A N  ( R E G I O N A L  
F U T U R I S T I C  I N C I N E R A T O R  PLANNED FOR H A M I L T O N  ( G R I N D I N  

G 
G A I N  NEEDED L A N D  ( RECLAMAT I O N ( L A N D 1  S A N I T A R Y - L A N D F I L  
G A I N E D  W I T H  F L U E  DUST REMOVAL I N S T A L L A T I O N  I N  MUNICH 
G A I N S  ( C O L L E C T I O N  I /  

G A I N S  CUSTOMERS ( C O L L E C T I O N  I /  
GALLONS OF WATER PER PERSON D A I L Y  ( G R I N D E R ( H 0 M E )  I /  
G A L V A N I Z E D  WARE C O U N C I L  BOOSTS R I G H T  CONTAINERS/  
G A L V A N I Z I N G  P L A N T S  W I T H  COMBUSTION CONE ( I N C I  N E R A T I O  

GAP ( SALVAGE S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I  
GARBAGE/ 
GARBAGE/ 
GARBAGE ( C O M P O S I T I O N  LAW MARKET1 NG(COMPOST1 S P E C I F I C  
GARBAGE ( C O M P O S T ( F E R T I L 1 Z E R - V A L U E )  ) /  
GARBAGE ( COMPOSTING ) /  
GARBAGE ( COMPOSTING I /  
GARBAGE ( COMPOSTING I /  
GARBAGE ( COMPCSTING ) /  RATE O F  OXYGEN 
GARBAGE ( COMPOSTING I /  R A T E  OF OXYGEN CONSUMPTION AN 
GARBAGE ( COMPOSTING SLUDGE(SEWAGE1 ANALYSIS(COMP0S.T)  
GARBAGE ( COST(OPERAT1NG) 1 / 
GARBAGE ( D I S P O S A L ( S E W E R )  I /  
GARBAGE ( G R I N D E R ( H 0 M E )  I /  A 
GARBAGE ( H E A L T H  LAW ) /  
GARBAGE ( I N C I N E R A T O R  I /  M E A S U R I N G  R E S  
GARBAGE ( PACKAGING S A N I T A R Y - L A N D F I L L  R E C L A M A T I G N ( L A N  

GAINS A S  BRITISH OPEN NEW UNITS ( PULVE~IZATION SALVA 

GAME--MOBI LE LOSES--HOUSTON T A K E S  C H A N C ~  ( COST(DISPO 

0 3-0 1-000 66 
03- 11-0 10 18 
0 3-0 6-01 694 
03-11-01490 
02-01-00283 
0 3- 0 7-0 00 79 
10-01-00832 
07-01-00189 
0 1-0 5-0 20 19 
07- 14-00 708 
08-03-00401 
06- 0 1-008 39 
06-01-00883 
02-02-00163 
08 -0 3-00 6 8 3 
0 8-03-00432 
0 8-03-0046 1 
10 -04-00 2 17 

08-11-00851 
08-03-00019 
08-0 3-0 13 56 
08-03-01513 
10-05-0 11 61 
08-0 3-0 19 24 
08-03-01387 

07-0 1-021 57 
06-03-00882 
06-04-00 278 
0 8 -06-000 0 7 
08-0 3-000 28 
08- 11-00787 
0 7-0 1-00 5 45 
06-01-00450 
D 8-0 4-00 7 7 4 
08-13-00812 
0 8- 03-007 88 
08-13-008 10 
08-06-00821 
0 8- 0 3- 00 50 7 
08-13-00050 
0 8-06-0042 5 
0 8-06-0050 1 
08-1 1-00964 
08-04-00175 
08-13-01144 
08-04-00627 
OB-03-000 44 
08-1  3-00491 
08-1 4-0 12 47 
08-03-00780 
08-03-00623 
0 8- 0 3-000 0 8 
09-02-01103 
08 -1 0 -004 7 5 
03-01-021 55 
07-0 1-0 18 83 
08-03-0 1874 
0 1-01-01308 
07-03-00930 
0 1-0 1-0 13 79 
0 1-05-001 82 
08 -0 3-0 18 12 

o 8- 06-00 8 56 

07-01-01594 

0 7- 0 1- 01 460 
0 8-0 6-006 46 
03-1 3-0 16 58 
05-05-01817 
0 3-0 1-00 5 22 
09-07-0 1 1 3 8 
03-04-0 1608 
08-04-00762 
0 6- @ 3- 0 09 9 2 
01-01-00213 
09-01-01393 
10-11-00161 
06-1 2-0 13 89 
06- 0 1-0 12 86 
06-04-00 3 12 
06-04-003 23 
0 6- 04- 0 10 6 1 
06-0 1-0 10 58 
0 6- 0 1-00 899 
06-0 3-0 1965 
06 -1 2-00 73 6 
09-0 1-0093 6 
09-0 7-0 13 35 
09-04-01533 
0 8- 0 6-007 89 
01- 12-006 14 
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70,000 F L I E S  PER CU-FT O F  GARBAGE ( PEST-CONTROL S A N I T A R Y - L A N D F I L L  I /  
POWER I N  GARBAGE ( POWER I /  

L COMPOSTING C O L L E C T I O N  I /  WILL WE BURY OURSELVES I N  GARBAGE ( PROJECTIONS BULKY-WASTE I N C I N E R A T I O N  S A N I T A  
GROWING M O U N T A I N  OF GARBAGE ( Q U A N T I T Y  I N C I N E R A T O R  C O S T ( C A P 1 T A L )  l / 

USE O F  SLUDGES FOR COMPOST PRODUCTION FROM GARBAGE ( SLUDGE(COMPOST1 C O M P O S I T I O N ( C 0 M P O S T )  ) /  
I C  AND ANAEROBIC COMPOSTING PROCESS ( SLUDGE(SEWAGE)  GARBAGE I /  SIMULTANEOUS AEROB 
I N G  ORGANIC C O N S T I T U E N T S  ( COMPOSTING SLUDGE (SEWAGE) GARBAGE l/ FERMENTATION OF WASTE MATER1 ALS C O N T A I N  
Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  P R O J E C T I O N S /  C I T I E S  VS. GARBAGE - WHO WILL W I N  ( I N C I N E R A T I O N  HEAT-RECOVERY C 
T I  ON( LANO) COST ( O P E F A T I  NG) l/ BURY GAPBAGE ACCORDING T O  P L A N  ( S A N I T A R Y - L A N D F I L L  RECLAMA 

FOR R A P I D  P R E P P R A T I C N  O F  AN ORGANIC F E R T I L I Z E R  FROM GARBAGE AND C I T Y  WASTE ( G R I N D I N G  COMPOSTING I /  C O N T I  
C O M P O S I T I O N  O F  GARBAGE A N 0  GARBAGE I N C I N E R A T I O N /  

A F I E L D  STUDY ON T H E  D I S P O S A L  O F  GARBAGE AND N I G H T  S O I L  BY COMPOSTING ( PATHOGEN ) /  
DUAL D I S P O S A L  OF GARBAGE AN0 SEWAGE ( SEWERS D I G E S T I O N  I /  

GROUND GARBAGE BRINGS CLEANER SEWERS/ 
WER) ) /  DUAL D I S P O S A L  O F  GARBAGE AND SEWAGE A T  R I C H M O N D t  I N D I A N A  ( O I S P O S A L ( S E  

I T ' S  T H E  WORLD-WIDE LURE OF THE OLD GARBAGE CAN ( CONTAINER I /  
D E S I G N  l /  GARBAGE CAN BURN CLEAN W I T H  ENGINEERED I N C I N E R A T I O N  ( 

ON I /  GARBAGE CANS - WHO NEEDS THEM ( SACKS(PAPER1 C O L L E C T 1  

) /  AN E V A L U A T I O N  OF THE M I G P A T I O N  OF FLY L A R V A E  fROM GARBAGE CANS I N  PASADENA, C A L I F O R N I A  ( VECTOR(CDNTR0L 
L E V I T T O W N  GARBAGE CANS I' SMELL L I K E  A L I L Y  ( ODOR(CAN1 ) /  

L E A N U P )  ) /  GARBAGE CLEANUP A S T A G G E R I N G  TASK ( C O L L E C T I O N  C O S T ( C  
R E V I S E D  SCHEDULE S T R E A M L I N E S  GARBAGE C O L L E C T I O N /  

L A N D F I L L  ) /  PAPER BAGS FOR SPEEDY GARBAGE C O L L E C T I O N  ( C O L L E C T I O N  S A C K ( P A P E R 1  S A N I T A R Y -  
S P R I N G F I E L D ,  MO. T A K E S  OVER GARBAGE C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  I /  

COSTS OF GARBAGE C O L L E C T I O N  AND D I S P O S A L  ( C O S T ( O P E R A T 1 K G l  ) /  
S T I N G  C O M P O S I T I O N  l/ O R G A N I Z A T I O N  OF GARBAGE C O L L E C T I O N  AND D I S P O S A L  AT M A A S T R I C H T  ( COMPO 

GARBAGE C O L L E C T I O N  FEE TO PAY FOR WATER T A N K /  
MOTOP GARBAGE C O L L E C T I O N  STARTS I N  C H I L E ' S  C A P I T A L  C I T Y /  

ST(COMPOST1 ) /  P R A C T I C A L  E V A L U A T I O N  OF GARBAGE COMPOST AS A F E R T I L I Z E R  ( F E R T I L I Z E R - V A L U E  GO 
R T I E S ( COM PO ST S L U  DG E ( S E W AGE l l / P I L O T - P L A N T  GARBAGE COMPOSTER ( COST(OPERATING)~COMPOSITION PROPE 

M U N I C I P A L  GARBAGE COMPOSTING/ 
T H E  ROLE OF TEMPERATURE I N  THE GARBAGE COMPOSTING PROCESS I PATHOGEN 1/ 

FLY-RODENT-DOG PROOF GARBAGE C O N T A I N E R /  
USE OF PAPER GARBAGE CONTAINERS ( S A C K ( P A P E R )  C O S T ( O P E R A T I N G 1  ) /  

A NUISANCE-FREE GARBAGE COOKER ( ANIMAL-FOOD I /  
FORTY STATES P R O H I B I T  UNCOOKED GARBAGE D I E T  FOR HOGS ( LAW ANIMAL-FOOD) I /  

CONTROLLED GARBAGE D I G E S T I O N  ( SEWER-DISPOSAL G R I N D I N G  ) /  
) /  GARBAGE D I S P O S A L  AS A SEWAGE PROBLEM ( O I S P O S A L ( S E W E R  

/ YOU MUST HAVE A GARBAGE D I S P O S A L  U N I T  ( GRINOER(GARBAGE1 C O L L E C T I O N  1 
(GARBAGE)  ) /  GARBAGE D I S P O S A L  W I T H  GARBAGE GRINDER ( SEWER GRINDER 

E R T T L I Z E R - V A L U E  l /  TECHNOLOGICAL S T U D I E S  ON GARBAGE FERMENTATION I N  WARSAW I N  1959 ( COMPOSTING F 
GARBAGE D I S P O S E R  SALES ( G R I N D E R ( H 0 M E )  LAW l/ 

COOKING R I G  PREPARES GARBAGE FOR HOG F E E D I N G /  
E )  ) /  COLUMBUS, O H I O  A I M S  AT GARBAGE FREE STATUS THROUGH GRINDERS ( G R I N D E R t G A R B A G  

GARBAGE D I S P O S A L  W I T H  GARBAGE GRINDER ( SEWER GRINDER(GARBAGE1 1 /  
D E R ( H 0 M E )  D I S P C S A L ( S E W  E R )  I /  S I X T H  YEAR W I T H  GARBAGE G R I N D E R S  ( ANIMAL-FEED S A N I T A R Y - L A N D F I L L  G R I N  
E l  SEWER ) /  GARBAGE GRINDERS ADD ONLY 30 PERCENT ( G R I N D E R ( G A R 6 A G  
E )  I N C I N E R P T O R ( i - C U S E H O L D )  I /  K I T C H E N  GARBAGE G R I N D E R S  MEAN A CLEANER C I T Y  ( GRINDER(GARBAG 

D A I L Y  ( G R I N O E R ( H 0 M E )  I /  HOUSEHOLD GARBAGE G R I N D E R S  USE 1.14  GALLONS OF WATER PER PERSCN 
GARBAGE G R I N D I N G  AT GOSHEN/ 

GAPBAGE G R I N D I N G  P A Y S  I T S  WAY ( C O S T ( O P E R A T I N G 1  I /  
S A N I T A T I O N  ( HOME-GRINDER VECTOR ) /  E F F E C T S  OF GARBAGE G R I N D I N G  ON SEWAGE SYSTEMS AND ENVIRONMENTAL 
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UNTRY/  T H E  GLASGOW REPORT - T H E  B I G G E S T  C L E A N S I N G  U N I T  I N  THE CO 
L S  ( C O M P O S I T I O N ( G L A S S )  ) /  G L A S S  GROUP S T U D I E S  D I S P O S A L  OF I T S  PACKAGING M A T E R I A  

REFUSE G I A N T S  ( C O L L E C T I O N  TRUCK(  TRANSFER)  / 

REFUSE D I S P O S A L  WORKS AT GLASGOW ( I N C I N E R A T I O N  S A L V A G E ( M E T A L S I  R E S I D U E  I /  

I M I N E R A T I O N  OF EPOXY GLASS L A M I N A T E S  TO RECOVER P R E C I O U S  M E T A L S /  
COMPOSTING OF S O L I D S  C I T Y  WASTE ( SALVAGE GLASS-REMOVAL ) /  

I I /  REFUSE I N C I N E R A T I O N  P L A N T  OF M U N I C I P A L I T Y  OF GLUECKSTADT I N  H O L S T E I N  ( HEAT-FECOVERY SLUDGE ( D R Y I N G  

I L L  OCEAN-PUMPING I/ S O L I D  WASTE D I S P O S A L  - WHERE TO GO FROM HERE ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  BULKY-W 
FAST-GROWING C I T Y  K E E P S  HAULER ON T H E  GO ( C O L L E C T I O N  R E C L A M A T I O N ( L A N D 1  ) /  

GO HEAVY ON COMPACTION ( S A N I T A R Y - L A N D F I L L  ) /  
SCOPE OF S O L I D  WASTE PROBLEM ( LAW G O A L ( N A T I O N A L 1  ) /  

E V E R Y T H I N G  GOES DOWN D R A I N  ( GARCHEY-SYSTEM C O S T ( C A P 1 T A L )  ) /  
SEA G O I N G  GARBAGE ( HEALTH LAW ) /  

08-06-01516 
08-06-00459 
0 8- 0 3-006 2 3 
08-06-00830 
08-06-011 30 
0 7- 08-0 10 59 
0 8 -0 3 -00 4 34 
08-06-OC 860 
0 7-0 8-00 188 
07-08-01023 
08-07-00037 
06-01 -009 42 
0 0- 06-00 860 
0 8-04-0000 4 
08-07-00734 
0 8-0 1-0 12 6 5 
08-01-008 52 
08-05-00001 
07- 0 6-0 169 5 
07-C 1-0 0 189 
0 7- 1 0-000 9 1 
08-04-00763 
08-06-00013 
08-07-00289 
08 -06-00 480 
08-08-00061 
07-08-01793 
08-06-00024 
0 8- 06-00 50 1 
0 8-0 6-0 147 5 
07-08-0 16 97 
07-08-021 10 
08-04-00754 
06-03-01394 
0 8- 03-0 2 136 
08-03-00159 
07-08-0 1793 
08-04-000 36 
0 8-03-01040 
08-C3-00046 
08-03-00759 
08-03-00815 
08-03-00621 
08 -0 3-0 12 23 
08-0 3-0 122 5 
07- 0 1-0 13 40 
08-03-00056 
09-02-019 75 
0 6-06-0 1 5 2 1 
03 -1 2-009 11 
06- 0 1-0 12 64 
01-01-00202 
05-02-00990 
0 3- 0 2-0 18 9 3 
08-03-010 60 
0 8- 0 3-00 62 2 
08-0 3-0 12 24 
01-01-00462 
03-01-01600 
03-0 1-0 1189 
07-14-00708 
0 3-04- 0 19 47 
07 -0 1-0 120 4 
0 8-1 3-00676 
0 8-0  3- 0 1298 
07-0 1-00 165 
06-02-000 02 
05-04-019 15 
03-02-01109 
03-0 8-00420 
03 -0 1-0 1194 
01-04-01738 
03-01-01648 
07-01-01595 
07-01-01364 
09-0 8 -007 99 
06-03-00206 
10-0 8- 009 80 
03 -0 3 -000 8 3 
03- 02-0 15 50 
0 8 -0 6-0 11 0 5 
08-03-00071 
0 1-0 1-0 19 2 5 
11-0 1-00983 
08-04-00482 
06-03-00216 
08-03-0 12 44 
0 3- 0 1-0 1846 
01 -0 1-006 24 
07-0 1-0 1185 
01-01-00178 
09-08-00060 
09-04-0 15 3 3 
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THE NETHERLANDS F I N D S  NO GOLD I N  CUMPOSTED REFUSE ( COMPOSTING ECONOMICS I /  
( SALVAGE I N C I N E R A T O R ( A S H I  I /  GOLD? S I L V E R  CONTENT SEEN A T  FOURTEEN DOLLARS PER T C N  

FROM GARBAGE T O  GOLF COURSE ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N I L A N D I  I / 
O S T ( D I S P 0 S A L I  S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  I / GOLF COURSE AND R E C R E A T I O N  AREA T O  R I S E  FROM L A N D F I L L  

GRINDING--AN A I D  I N  REFUSE D I S P O S A L  ( GONDARD I /  
W I S C O N S I N  CRUSHER FOR 50 TONS D A I L Y  ( GONDARD I /  

NORTHERN I R E L A N D  P U L V E R I Z A T I O N  P L A N T  ( GONDARD I /  
I N G  I /  FUTURE TRENDS I N  WASTE STORAGE AND D I S P O S A L  ( GONDARD COMPOSTING G R I N D E R ( H 0 M E I  I N C I N E R A T I O N (  I N - S I T U  

‘RE DU CT I O N  I/ CLEANER T H A N  MANY FOOD F A C T O R I E S  ( GONDARD C O S T ( C A P 1 T A L I  S A L V A G E ( M E T A L 1  G R I N D I N G  VOLUME- 

S O F  M I L L E D  AND N O N M I L L E D  REFUSE TO R A T S  AND F L I E S  ( GONDARD VECTOR S A N I T A R Y  S A N I T A R Y - L A N D F I L L  I/ T H E  RELA 

L COMPACTION I /  HOW T O  GET GOOD COMPACTION I N  A S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L  
S S  I O N  ( CONTROL I I /  WHAT GOOD I N C I N E R A T I O N  MEANS ( C A L O R I F I C - V A L U E  R E S I D U E  EM1 
T R O L I  M A T E R I A L S - H A N D L I N G  COST(HEAT-RECOVERY)  I /  WHAT GOOD I N C I N E R A T I O N  MEANS - P A R T  I 1  D E S I G N  PARAMETERS ( 

P U L V E R I Z A T I O N  P L A N T  TO HANDLE 500 TONS D A I L Y  ( GONDARD C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  I /  

HAMMERING I T  ( GONDARD G R I N D I N G  I /  

T I N - C A N  SALVAGE I S  GOO0 B U S I N E S S  ( ASH I /  

A GOOD I N C I N E R A T O R  S I T E  ( C O S T ( U S E R )  D E S I G N  I/ 
AN I N C I N E R A T O R  I S  A GOOD I N V E S T M E N T  ( C O S T ( C A P I T A L 1  ) /  

D IRECT-CHARGE I N C I N E R A T O R S  CAN DO A GOOD J O B /  
I /  BADLANDS BECOME GOOD NEIGHBORS ( RECLAMAT I O N ( L A N D 1  SAN I T A R Y - L A N D F I L L  

E S S E N T I A L S  O F  GOOD P L A N N I N G  ( I N C I N E R A T O R  I /  
) /  WHAT I S  A GOOD REFUSE COMPOST ( COMPOSTING C O M P O S T ( P R 0 P E R T I E S I  

GOOD REFUSE CONTAINERS COME F I R S T  ( VECTOR PEST I /  
S I Z E  NO DETERRENT T O  GOOD REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  I /  

A VOTE FOR GOOD S E R V I C E  ( C O S T ( C O L L E C T I C N 1  I /  
I N S T R U M E N T A T I O N  S P E C I F I C A T I O N S  - THE KEY T O  A GOOD SYSTEM ( E M I S S I O N ( C O N T R 0 L I  ) /  

REFUSE P R E P A R A T I O N  W I T H  GORATOR ( G R I N D I N G  I N C I N E R A T I O N  I /  

CEDAR R A P I D S ,  IOWA, EXPORTS GOOD S A N I T A T I O N  ( S A N I T A R Y - L A N D F I L L  I /  

I /  R U B B I S H ,  GOOD TO THE LAST SCRAP ( P Y R O L Y S I S  S A L V A G E  COMPOSTING 

EANS OF R A K I N G S  D I S P O S A L  I N  SEWAGE PUMPING S T A T I O N  ( GORATOR G R I N D I N G  SEWER I /  M 

I O N  C O M P O S I T I O N  I /  GOT TRASH TO S E L L ?  C A L L  THE C I T Y  OF C H I C A G O  ( COMFACT 

FERROUS)  I /  S P E C I A L  S T U D I E S  FOR I N C I N E R A T O R S  FOR THE GOVERNMENT O F  THE D I S T R I C T  O F  C O L U M B I A  ( E M I S S I O N ( C 0 N  
D F I L L  I /  GOVERNMENT OFFERS NEW L A N D F I L L  L E A F L E T  ( S A N I T A R Y - L A N  

GARBAGE G R I N D I N G  A T  GOSHEN/ 

CEUD M I L L E  F A I T E  AT GOVAN ( I N C I N E R A T I O N  I /  

THE CHANGE CAME GRADUALLY ( H I S T O R Y  C O L L E C T I O N  I /  
A T O M I C  B L A S T  MIGHT H E L P  D I S P O S A L ,  GRADUATES HEAR ( N U C L E A R - E X P L O S I O N  PLOWSHARE I / 

E S t  S O L I D  WASTES DEMONSTRATION GRANT PROJECTS 1968 ( GRANT MANAGEMENT I /  SUMMARI 

ND AUTO YARDS ( BULKY-WASTE I /  GRANT OF THREE M I L L I O N  DOLLARS TO P U T  UP SCREENS AROU 
SURVEY O F  COMMUNITY S O L I D  H A S T E  P R A C T I C E S  ( P L A N N I N G  GRANT MANAGEMENT ) /  P R E L I M I N A R Y  DATA A N A L Y S I S ?  1968 N 

SUMMARIES, S O L I D  WASTES DEMONSTRATION GRANT PROJECTS 1968 ( GRANT MANAGEMENT I /  
UDY ( OCEAN-DISPOSAL I /  $197,500 GRANTED HARVARD U N I V E R S I T Y  FOR I N C I N E R A T I O N  AT SEA ST 

I N  THE CONTROL ASPECTS OF PROGRAMS A I D E D  BY F E D E R A L  GRANTS ( E M I S S I O N ( C O N T R 0 L I  I /  MEASURING T H E  IMPROVEME 

E COMPOST1 NG G R I N D I N G  I N C I N E R A T I C N  S A N I T A R Y - L A N D F I L L  GRANTS I /  THE MARCH OF THE PHS ( SALVAG 
PHS GRANTS $250,000 FOR F L O R I D A  CGMPOST STUDY/  

GRANTS FOR S O L I D  WASTE D I S P O S A L  PROJECTS ( LAW ) /  
SUMMARIES OF S O L I D  WASTES RESEARCH AND T R A I N I N G  GRANTS 1968 ( P L A N N I N G  PERSONNEL RESEARCH I /  

ONVERSION OF SEWAGE SLUDGE AND GARBAGE I N T O  V A L U A B L E  GRANULATED F E R T I L I Z E R  ( COMPOSTING SLUDGE(  SEWAGE) I /  
I N C I N E R A T O R  BUCKETS AND GRAPPLES ( M A T E R I A L - H A N D L I N G  D E S I G N  I /  

I D E A S  CN 
/ HEENAN-NICHOLS CONTINUOUS GRATE I N C I N E R A T O R  AT B I R M I N G H A M  ( E M I S S I O N ( C O N T R 0 L I  I 

COMBINED COMBUSTIOh O F  SLUDGE AND WASTE PRODUCTS I N  GRATE F I R E S  ( I N C I N E R A T I O N  I /  

NEW CONTINUOUS GRATE P L A N T  FOR DERBY ( D E S I G N  I N C I N E R A T I O N  I/ 

COMBUST1 ON P R O F I L E  OF GRATE-ROTARY K I L N  I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  / 
REFUSE I N C I N E P A T I O N  P L A N T  ( CES I G N (  GRATE I GRPTE- INCINERATOR I /  

STOKERS FOR I N C I N E R A T O R S  - NEW TRENDS TO T R A V E L I N G  GRATES/  
I N C I N E R A T I O N  OF REFUSE ON P O L L E R  GPATES/  

N T I A L  E M I S S I O N ( C 0 N T R C L )  HEAT-RECOVERY R E S I D U E  D E S I G N  GRATES A U X I L L A R Y - F U E L  I /  P O T E N T I A L S  I N  I N C I N E R A T I O N  ( 

M U L T I P L E  CHAMBER I N C I N E P A T I O N  PART 111 ( REFRACTORY GRATES HEARTHS A I R - I N L E T S  STACK DRAFT O P E R A T I O N  I /  DE 

A M A T I  ON( LAND)  I /  GRAVEL P I T  TO L A N D F I L L  PARK WITH R O L L I N G  H I L L S  ( RECL 

T Y P E S  O F  MECHANICAL GRATES FOR I N C I N E R A T O R S /  

R E V O L V I N G  GRATES MAKE THE D I F F E R E N C E  ( I N C I N E R A T I O N  I/ 

D I S P O S A L  O F  HOUSEHOLD REFUSE I N  WET GRAVEL P I T S  ( OPEN-DUMPING I /  
(SEWAGE) SLUDGE(SEWAGE1 I/ HOW GREASE I S  BURNED I N  CANTON? O H I O  ( I N C I N E R P T O R  GREASE 

HOW GREASE I S  BURNED I N  CANTON? O H I O  ( I N C I N E R A T O R  GREASE(SEWAGE1 SLUDGE( SEWAGE) I /  
I N E R A T O R I  I /  T E S T  ON I N C I N E R A T I O N  I N  GREAT B R I T A I N  ( C O M P O S I T I O N  S T A N D A R D ( R E F U S E I  T E S T (  I N C  

T H E  DEVELCPMENT OF M U N I C I P A L  COMPOSTING I N  GREAT B R I T A I N  ( DANO I /  
FURTHER THOUGHTS ON REFUSE D I S P O S A L  I N  GREAT B R I T A I N  ( ECONOMICS I /  

I /  SOME THOUGHTS ON THE FUTURE O F  REFUSE D I S P O S A L  I N  GREAT B R I T A I N  ( I N C I N E R A T I O N  C O S T ( O P E R A T 1 N G I  S A N I T A R Y  
T (  O P E R A T I N G )  I /  P U L V E R I Z A T I O N  CONTINUES TO SPREAD I N  GREAT B R I T A I N  ( S A N I T A R Y - L A N D F I L L  P E S T ( C O N T R 0 L I  VOLUM 

S H I P S  TRASH PROBLEM I N  GREAT LAKES PORTS ( I N C I N E R A T I O N  M A R I N E ( W A S T E 1  I /  
REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 1 ( L E G A L  LAW I /  
REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 2 ( L E G A L  LAW I /  
REFUSE BOOK SHOWS GREAT RANGE O F  U.S. ORDINANCES PART 3 ( L E G A L  LAW ) /  
REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 4 ( LAW I /  

I O N  P O L L U T I O N  ) /  T H E  GREAT T P A S H  E X P L O S I O N  ( I N C I N E R A T I O N  Q U A N T I T Y  COLLECT 

ASTE I /  REFUSE D I S P O S A L  I N  GREATER LONDON ( C O M P O S I T I O N  C O S T ( C O L L E C T I O N 1  BULKY-W 
C I T Y  R E V I S E S  ROUTES FOR GREATER E F F I C I E N C Y  ( R O U T I N G  S C H E D U L I N G  I/ 

ABANDONED V E H I C L E S  - T H E  GREATER LONDON COUNCIL SCHEME ( BULKY-WASTE I /  
REFUSE S E R V I C E  I S  GREATEST USER OF BAGS I N  SWEDEN ( SACK COMPACTION I /  

C H I L T C N  COUNTY L A N D F I L L  PROJECT - C L E A N  AND GREEN ( S A N I T A R Y - L A N O F I L L  I /  
A L U A T I O N  OF URBAN REFUSE SYSTEMS P A R T  I - CONTROL OF GREEN BLOW F L I E S ,  P H A E N I C I A ,  BY IMPROVED METHODS O F  R 
MS / M I G R A T I O N  OF GREEN BLOW F L Y  LARVAE FROM S I X  REFUSE C O N T A I N E R  S Y S T E  

ON N I T R O G E N  TPANSFOPMATIONS I N  SUB-HUMID S O I L  UNDER GREENHOUSE C O N D I T I O N S  ( SO1 L - C O N D I T I O N E R  I / E F F E C T  OF 
C O L L E C T I O N  OF I N D U S T R I A L  HASTE A T  GREENOCK ( C O L L E C T I O N  CONTAINERS I /  

GARBAGE D I S P O S A L  W I T H  GARBAGE GRINDER ( SEWER GRINDER(GARBAGE1 I /  
A L L  I-GMES I N  SHCREWOOC H I L L S  V I L L A G E  WILL G R I N D  T H E I R  GARBAGE ( G R I N D E R ( H 0 M E I  I /  

NEW A U T O M A T I C  P I P E L I N E  D I S P O S A L  SYSTEM ( GRINDER ) /  
SHREDDEP REDUCES S O L I D  WASTE VOLUME ( SALVAGE GRINDER I /  

S I Z E  R E D U C T I O N  OF M U N I C I P A L  S O L I 0  WASTE PRODUCTS ( GRINDER I /  
D I S I N T E G R A T O R  PROLONGS L I F E  O F  S A N I T A R Y  L A N D F I L L  ( G R I N D E R  CRUSHER D I S I N T E G R A T O R  I /  

DANO I / EQUIPMENT FOR PROCESSING ORGANIC WASTES ( GRINDER SHREODER COMPOSTING-UNITS M A T E R I A L S - H A N D L I N G  
GARBAGE D I S P O S A L  W I T H  GARBAGE GRINDER ( SEWER GRINDER(GARBAGE1 I /  

O H I O  A I M S  AT GARBAGE F R E E  STATUS THROUGH G R I N D E R S  ( GRINDFR(GARBAGE)  ) /  COLUMBUS 9 

0 6-0 3-0 13 31 
02-02-00027 
07- 10-01 420 
07-10-01801 
05 -02-00 561 
05-02-00693 
05 -0 2-0 06 94 
01-01-01379 
‘3 5-02-00660 
05-02-00907 
05- 02-009 2 6 
0 5-0 2-0 1963 
04-01-01434 
07-0 1-0 1204 
0 8-03-0 13 54 
08-1 3-007 14 
08- 03-00704 
08-0 3-0 1402 
38-03-00603 
07- 0 1-0 1099 
08-03-00825 
06- 06-00 3 3 5 
0 3-0 4- 0 11 92 
07-01-00798 
07- 0 1-0 1 403 
03-08-000 8 5 
06-13-00433 
10- 0 2-0 15 26 
05-0 5 -00 19 5 
05-05-002 86 
09-0 1-007 18 
01-12-0 1819 
08-03-01896 
08-03-0 1505 
07-01-01789 
0 1- 0 1-0 14 15 
10-1 5-018 50 
01-01-0 1507 
01-0 1-0 15 10 
0 1-07-0 19 60 
01-01-01507 
09-04-01910 
01- 12-0 1966 
06-02-0 11 77 
01 -01-01 178 
01-04-00287 
0 1-0 1-0 150 6 
06-04-0 1478 
0 8- 13- 00 8 13 
0 8-0 3-007 67 
08-0 3-012 57 
G8-03-0 1270 
08-1 3-0 1297 
08- 11-00495 
08-0 3-000 45 
08-03-01429 
08- 13-0 19 36 
08- 13-0 I9 34 
0 8- 1 3-007 48 
0 8-0 3-00 5 2 1 
07-0 1 -CO 757 
0 9-03-00 51 4 
08-0 3-00333 
0 8-03 -00 3 33 
06-03-0 1898 
06-03-0 1428 
01-02-01877 
08-03-0 1874 
C5-09-0069 2 
01-0 1-01777 
01-04-01645 
01 -04-0 1647 
01-04-01653 
01-04-0 1669 
0 8-0 3-000 40 
03-07-0 16 22 
01-05-02006 
01-07-020 13 
03-0 9-01908 
0 1-05 -0 2 148 
03-11-01541 
03-11-01500 
C6-06-01609 
03-04-0 1260 
0 9-07-0 13 3 5 
09-07-00 19 9 
05-04-000 5 8  
05-04-00699 
0 5- 09-02 11 3 
0 5- 0 3-002 3 7 
06-04-01166 
0 9- 0 7- 0 0 1 9 9 
09-07-0 1554 
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U T I O N  FROM THE I N D I V I D U A L  HOME T O  T H E  SEWER SYSTEM ( GRINDER(GARBAGE1 
CH T H E  B E S T  S O L U T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  GRINDER(GARBAGE1 
MANY I N T E R E S T 1  hG P O I N T S  ( C O L L E C T I O N  COST(0P E R A T I N G I  GRINDER(GARBAGE1 

MAGNITUDE ( Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T I O N  P E S T S  GRINDER(GARBAGE1 
YOU MUST H A V E  A GARBAGE D I S P O S A L  U N I T  ( GRINDER(GARBAGE1 

K I T C H E N  GARBAGE G R I N D E R S  MEAN A CLEANER C I T Y  ( G R I N D E R ( G A R B A G E 1  
E F R A C T O R I E S  R E S I D U E  H A N D L I N G  D E S I G N  SAFETY P O L L U T I O N  GRINDERCGARBAGE)  

GARBAGE G R I N D E R S  ADD ONLY 30 PERCENT ( G R I N D E R ( G A R B A G E 1  
FOOD WASTE D I S P O S E R S  A F F E C T  P L A N T  D E S I G N  C R I T E R I A  ( G R I N D E R ( G A R B A G E 1  

TRANSFER O P E R A T I O N S  ( SEWER-DI SPOSAL G R I N D E R ( H 0 M E )  ) /  
E F F E C T  OF K I T C H E N  REFUSE G R I N D I N G  ON SEWAGE ( 

D I S P O S I N G  O F  REFUSE AT THE SOURCE ( Q U A N T I T Y  I N - S I T U  
' GROSSE P O I h T  WO@DST MICH.9 PRESENTS THE FACTS ( 

N SHOREWOQD H I L L S  V I L L A G E  WILL G R I N D  T H E I R  GARBAGE ( 
9 MEASURES I T S  GARBAGE-GRINDER S A N I T A T I O N  PROGRESS ( 
R I N D E R S  USE 1.14 GALLONS O F  WATER PER PERSON D A I L Y  ( 

ONE F A M I L Y  I N  E I G H T  MAKES THE D I F F E R E N C E  ( 
C T I O N  AND D I S P O S A L  I N  194 WESTERN C I T I E S  ( FREQUENCY 
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09-07-009 70 
0 1- 05-000 84 
03-0 1-0 1646 
31-0 1-00411 
09-07-00125 
09-07-01086 
01-01-00726 
09-01-00400 
09-0 1- 005 60 
09-0 1-0 11 23 
09-01-01537 
09-07- 009 20 
09-07-01106 
0 9-0 7-0 1 3 3 5 
09-0 1-0 1328 
09-07-01 138 
0 9- 0 7-0 13 2 9 
03-01-01698 
0 9-0 7-008 49 
01-01-01379 
09-0 7-0 110 8 
01-01-01426 
09-01-00870 
06-04-00868 
09-07-00 741 
0 9-0 7-00 B 49 
09-07-01 554 
09-01-00400 
05-0 1-00 349 
09-07-01086 
0 9-0 7-0 1 1 38 
06-04-00 270 
0 8-03-0 181 2 
0 5-0 1-012 50 
09-01-01955 
0 5-02-0090 8 
05-02-00926 
05-02-00990 
0 5-0 2-0 1307 
05-09-00 197 
06-0 1-0 11 55 
0 5- 04- 0 19 1 5 
05 -09 -00 5 11 
05-09-002 88 
0 5-0 3-00 5 1 2 
01 -07-00564 
06-03-00985 
05-06-01515 
05-02-005 13 
06- 0 3-00 28 1 
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0 1-0 1-0 20 98 
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08-07-00628 
04-03-02124 
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0 6-0 3-00 898 
01-01-01636 
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06- 0 3-0 1 3 94 
05-0 3-OC 408 
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0 8-0 4-0 17 B 5 
05-0 3-0 12 45 
0 1-0 1-01178 
0 6-0 3 -0 1 3 97 
0 8- 0 3-000 56 
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09-01-01528 
06-04-01481 
09-01-00539 
05-04-OC958 
09-01-01596 
10-15-01501 
08-03-00047 
06-03-00880 
05-0 1-000 95 
05-0 5-0 188 5 
OB-03-00797 
0 5- 0 2-0 18 58 
05-09-0 1273 
06- 01-00533 
05-05-00 286 

_ _ _ _ _ _  
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( S I N I T A R Y - L A N D F I  L L  COST(OPERAT1NG) I N C I N E R A T I O N  ) /  HAMILTON,  CANADA CONSIDERS RECOMMENDATIONS OF STUDY T 

HAMMERING I T  ( GONDARD G R I N D I N G  ) /  
BULKY-WASTE ) /  HAMMERMILL G R I N D S  LUMBER FOR I N C I N E R A T I O N  ( G R I N D I N G  
N ) /  HOW HAMMERMILL SOLVED I T S  E F F L U E N T  PROBLEM ( W E T - O X I D A T I O  

COMPOSTING OF C I T Y  R E F U S E  ( DAN0 R A S P I N G  VAN-MAANEN HAMMERMILL-SYSTEM A P P L I C A T I  ON(COMP0ST I /  
P U B L I C  CORPORATION PROPOSED T O  HANDLE S O L I D  WASTES ( LAW REGIONAL-APPROACH I /  

E R A T I N G )  I /  P U L V E R I Z A T I O N  P L A N T  TO HANDLE 500 TONS D A I L Y  ( GONDARD C D S T ( C A P I T A L 1  C O S T ( 0 P  
HOW BIGGEST CLEANUP CAMPAIGN WAS HANDLED ( C O L L E C T I O N  ) /  

COMPOSTING O P E R A T I O N  HANDLES REFUSE AND SLUDGE ( SALVAGE ) /  
ON 1 BULKY-WASTE I /  RUBBER-TIRED TRACTOR SUCCESSFULLY HANDLES S A N I T A R Y  L A N D F I L L  OPERATIONS ( COMPACT ION-EQU 

Q U A N T I T Y  ) /  DENVER TRANSFER S T A T I O N  HANDLES 30 C I T Y  PACKER TRUCKS D A I L Y  ( C O S T ( C O L L E C T I 0 N  
COST(  R E F U S E )  I / I F  REFUSE S E R V I C E S  STOP WHAT HAPPENS ( VECTOR PEST C O L L E C T I O N  B E N E F I T ( C O L L E C T I 0 N )  

T H I S  MARINER NEVER L E A V E S  THE HARBOR ( BARGE TRANSFER I /  
G R I N D I N G  HARBOR AND B U L K Y  REFUSE I N  AMSTERDAM/ 

AGRICULTURAL USES FOR HARDBOARD PLUGS ( COMPOSTING MULCH ) /  
G A S - F I R E D  E M I S S I O N ( C O N T R O L 1  I /  HARBOR REFUSE D I S P O S A L  I N  A LARGE PORT ( I N C I N E R A T I O N  

I S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  I /  HARTFORD AN EXAMPLE OF COOPERATION ( C O S T ( O P E R A T I 0 N A L  
C I N E R A T I O N  C O L L E C T I C N  I /  WEST HARTFORD, CONNECTICUT,  MODERNIZES REFUSE S E R V I C E  ( I N  
€ A N - D I  SPOSAL / $197,500 GRANTED HARVARD U N I V E R S I T Y  FOR I N C I N E R A T I O N  A T  SEA STUDY ( CC 
STON( CONTROL) 1 / A L G I E R S  I N C I N E R A T O R  HAS A MODERN STOKER SYSTEM ( I N C I N E R A T I O N  STOKER E M I S  
N G R I N D I N G  I /  P U L V E R I Z A T I O N  F A C I L I T Y  HAS C A P A C I T Y  OF 15 TONS AN HOUR ( B A L L I S T I C - S E P A R A T I O  

E R A T I O N  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  / CONNECTICUT HAS GROWING D I S P O S A L  WOES ( OPEN-DUMP S A N I T A R Y - L A N D F I  

N D F I L L  ) /  BERMUDA HAS I T  EASY ON D I S P O S A L  PROBLEMS - NONE ( SANITARY-LA 

T E P E E  REFUSE BURNER HAS E X T E N T I O N  DOME ( I N C I N E R A T O R  TEPEE-BURNER I /  

C R E A T I V E  T H I N K I N G  H A S  H E L P E D  CHANGE I N D U S T R Y  ( COLLECTION-EQUIPMENT I /  

PROMINENT NEW ORLEANS HAULER HAS LONG H I S T O R Y  ( C O L L E C T I O N  ) /  
/ S A N I T A R Y  L A N D F I L L  HAS MANY B E N E F I T S  ( S I T E - S E  L E C T I O N  P O L L U T I O N (  WATER) ) 

C L E V E L A N D  I N C I N E R A T O R  HAS NEW FLOOR T O P P I N G  ( D E S I G N  I /  
KENTUCKY TOWN H A S  NEW LOOK ( COLLECTION(CC'NTA1NER)  ) /  

' D E M O L I T I O N  R E F U S E '  HAS PROBLEM PROPORTIONS ( TEPEE BULKY-WASTE I /  

CHICAGO MANUFACTURER HAS UNUSUAL PRODUCTS ( C O L L E C T I O N (  E Q U I P M E N T )  I /  
P H O E N I X  COMPOST PLANT HAS STARTED O P E R A T I O N  ( COMPOSTING I /  

S S I  0 N ( CO NTR CL I NC I F.ER AT I O N  / TOWNSHIP HAS V A R I E T Y  OF C O L L E C T I O N  SYSTEMS ( HEAT-RECOVERY EM1 
TRANSFER S T A T I O N  S H R I N K S  THE DEAD HAUL ( Q U A N T I T Y  1 /  

DENVER EYES R A I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  HAUL C O S T ( C O L L E C T I 0 N )  C O S T ( C P E R A T I N G ) /  
T I  @ P E R A T 1  NG) ) / LOS ANGELES' ANSWER TO T H E  LONG HAUL PROBLEM ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION COS 

M P A C T I O N  VOLUME-REDbCTION ECONOMICS ) /  PROPOSE T R A I N  HAUL TO DESERT L A N D F I L L  ( R A I L - H A U L  T R A N S F E R - S T A T I O N  
A 9 Y - L A N D F I  L L  A SH-DI SPCSAL 1 / R A I L R O A D  WILL H A U L  WASTE T O  ABANDONED S T R I P  M I N E S  ( R A I L - H A U L  S A N I T  

BARGES I N  HOLLAND H A U L  REFUSE T C  I N C I N E R A T O R S  ( TRANSFER I /  

HAULAWAY, I N C .  SERVES A LARGE, V A R I E D  C L I E N T E L E /  
TWO-WAY R A D I C  CUTS TFUCK T I M E ,  M I L E A G E  FOR CHICAGO HAULER ( C O L L E C T I O N  I /  

SUPER S E R V I C E  S E L L S  FOR B I G G E S T  MONTREAL HAULER ( COLLECTION-EQUIPMENT ) /  
S I N G L E  P R I V A T E  HAULER B U I L D S  OWN I N C I N E R A T O R  ( HEAT-RECOVERY I /  

T I O N  C O M P O S I T I O N  1 /  RAILROAD,  REFUSE HAULER COOPERATE ON D I S P O S A L  ( HEAT-RECOVERY I N C I N E R A  
ON I /  TENNESSEE HAULER GETS P L A U D I T S  OF S A N I T A R I A N S  ( VECTOR C O L L E C T 1  

CHICAGO HAULER G I V E S  VIEWS ON N A T I O N A L  GROUP/ 
PROMINENT NEW ORLEANS HAULER HAS LONG H I S T O R Y  ( C O L L E C T I O N  ) /  

E C T I O N  ) /  HAULER H E L P E D  PHOENIX,  ARIZC'NA, W I N  C I T Y  AWARD ( COLL 
FAST-GROWING C I T Y  KEEPS HAULER ON THE GO ( C O L L E C T I O N  R E C L A M A T I O N ( L A N D )  I /  

E R A T I N G )  C O L L E C T I O N  ) /  HAULER ONCE COMPETED W I T H  FREE C I T Y  S E R V I C E  ( C O S T ( 0 P  
C O L L E C T I O N ( C O N T A 1 N E R S )  C O L L E C T I O N ( V E H 1 C L E  1 1 / T E X A S  HAULER OPERATES F I L L  J O I N T L Y  W I T H  M U N I C I P A L I T Y  ( S A N I  

C T I O N  I /  HAULER P L A Y S  KEY PART I N  BOSTON'S DEVELOPMENT ( C O L L E  

06-03 -002 61 
10- 0 9- 021 70 
01-0 1-0 12 37 
05-02-00907 
0 5- 05-00 19 3 
0 5-0 2-00 561 
08-07-00628 
09-07-01106 
03 -09 -0 1471 
09-0 1-0 1 3 93 
09-01-01414 
09-01 -00929 
06- 0 1-00452 
06-0 1-008 36 
06-01-00390 
0 7- 06- 00 18 5 
07-06-01690 
07-0 1-00792 
07-06-00667 
08-10-01 2 30 
03-01-00181 
01 -01-00419 
06-06-00406 
02-01-010 16 
06-03-00271 
06-06-00691 
0 3-0 7-0 10 30 
06-01 -003 67 
08-0 3-01 300 
- 03:0J:01827 
03- 13-0181 5 
03-0 2-00575 
08 -1 3-000 3 5 
06- 0 1- 00 3 90 

03-09-00087 
07-14-00664 
0 6-03-007 BO 
08-03-0 18 12 
0 8- 03-000 77 
05-02-00926 
0 8-0 7 -006 2 8 
10-01-02046 
06- 12-0 11 54 
01-04-02173 
05-02-00660 
03-01-01581 
06-03-00705 
0 7-0 2-0 14 50 
03 -0 3-00 99 5 
03-13-01795 
09-06-01663 
05-03-00408 
0 8- 0 7- 00 7 34 
06-10-00867 
08-03-01569 
08-0 3-0 120 1 
09-04-0 19 10 
08-03-00454 
05-02-00513 
08 -07 -000 9 2 
0 1-0 1-0041 9 
03-0 1-0 1624 
07-01-01661 
0 3- 0 1-00457 
07-01-013 19 
08-03-01666 
03-0 1-0 15 59 
01 -1 1-01630 
03-02-01586 06-03-0 17 53 

08-0 3-0 17 24 
03- 03-00 2 38 
10-08-00717 
03-03-01210 
09-06-01904 
10 -0 8-0 12 62 
10-08-00057 
03-0 1-00500 
03 -0 1-0 17 75 
03- 0 1-0 1 5 62 
08-03-0 16 19 
08-03-016 39 
03-01-01648 
0 1 - 12-0 159 2 
0 3-01-00457 
03-0 1-0 1706 
03 -0 1-0 18 46 
03-13-01810 
07-0 1-0 18 33 
03-0 1-02140 
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S I N G L E  HAULER P L E A S E S  B A T T L E - C R E E K  CUSTOMERS ( C O L L E C T I O N  I /  

O L L E C T I O N  1 /  HAULER RESUMED NEW JERSEY S E R V I C E  AFTER R E J E C T I O N  ( C 
N ( C O N T A I N E R 1  I /  F L O R I D A  HAULER RUNS A U N I Q U E  O P E R A T I O N  ( C O L L E C T I O N  C O L L E C T 1 0  
L L E C T I O N  I /  HAULER S E R V I N G  U.N. I S  ONE OF NEW-YORK'S L A R G E S T  ( CO 
I N E R )  I /  P R I V A T E  HAULER TESTS COMPANY'S NEW PRODUCT ( COLLECT I O N ( C 0 N T A  

E Q U I P M E N T )  1 / P A C K I N G  M A C H I N E  EXPANDS P H I L A D E L P H I A  H A U L E R ' S  B U S I N E S S  ( STATIONARY-COMPACTION C O L L E C T I O N (  

ENTS 1 / V A N I S H I K G  L A N D F I L L  S I T E S  WORRY MOST C A N A D I A N  HAULERS ( S A N I T A R Y - L A N D F I L L  C O S T ( D I S P O S A L 1  S I T E - S E L E C  

OPEN TRUCKS ( COLLECT I O N ( V E l - I C L E  1 I /  KALAMAZOO HAULERS BUY NEW COMPACTORS AFTER C I T Y  ORDINANCE BAYS 
O M P 4 C T I O N )  / NORTHWESTERN HAULERS ENTHUSE OVER PACKERS ( C O L L E C T I O N - E Q U I  PMENT C 

ERATOR I /  HAULERS INCORPORATE TO CONSTRUCT T E P E E  BURNER ( I N C I N  

MASSACHUSETTS HAULER R E L I E S  ON SUPERIOR S E R V I C E  ( C O L L E C T I O N  ) /  

ALERT B A L T I M O R E  HAULER USES S T A T I O N A R Y  PACKER ( COMPACTION I /  

PACKER PURCHASE BETTERS C O A S T  H A U L E R ' S  P O S I T I O N  ( C O L L E C T I O N ( V E H 1 C L E  ) /  

P R I V A T E  HAULERS ARE T H E  D I F F E R E N C E  T O  NEW YORK/ 

P R I V A T E  HAULERS HOLD STRONG OREGON P O S I T I O N  ( C O L L E C T I O N  ) /  

S T ( C A P I T A L 1  HEAT-RECOVERY SALVAGE(METALS1 ) /  C H I C A G O  HAULERS MAKE H I S T O R Y  BY B U I L D I N G  F I R S T  P R I V A T E  I N C I N E  

G I  C O C L E C T I G N  ) /  WHAT HAULERS P A Y  AT M U N I C I P A L  I N C I N E R A T O R S  ( C @ S T ( O P E R A T I N  
L C H A R G E t L A N D F I L L )  ) /  HOW P R I V A T E  HAULERS PAY AT M U N I C I P A L  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L  

FOFMER NEW-YORK C H I E F  F I N D S  P R I V A T E  HAULERS NEEDED ( C O L L E C T I O N  I /  

NEW L I N E ' S  E N G I N E E R I N G  DEVELOPED I N  P A S T  YEAR ( H A U L I N G  I /  
T E N  BROTHERS A C T I V E  I N  NEW YORK H A U L I N G  F I R M /  

C I T Y  I N  L O S  ANGELES COUNTY TURNS TO P R I V A T E  H A U L I N G  F I R M  ( C O S T ( C O L L E C T I O N 1  C O L L E C T I O N  ) /  
N OPEN-DUMP LAW H E A L T H  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  H A U L I N G  I N D U S T R I A L - W A S T E  BULKY-WASTE REGIONAL-APPROAC 
N E R A T I O N  OR COMPOSTING I N  RURAL AREAS ( I N C I N E R A T I O N  H A U L I N G ( C O S T 1  I /  AN I N V E S T I G A T I O N  ON THE S I G N I F I C A N C E  

EAT-RECOVERY C O L L E C T I O N  BULKY-WASTE ) /  ENVIRONMENTAL HAZARDS - URBAN SOL I D  WASTE MANAGEMENT ( VECTORS PATH 

I T Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  H E A L T H  ) /  STUDY OF HAZARDS I N  D I S P O S I N G  OF I N S E C T I C I D E  CONTAINERS AT A C 

H Y G I E N E  FOR WASTE REMOVAL I N  I N S T I T U T I O N S  OF P U B L I C  H E A L T H  ( I N C I N E R A T I O N  I/ UNSOLVED PROBLEMS OF 
T O  M U N I C I P A L  COMPOSTING ( COST( O P E R A T I N G )  ECONOMICS H E A L T H  I / APPROACH 

WASTE TREATMENT A T  H A W A I I ' S  OAHU P R I S I O N  ( COMPOSTING M A R K E T I N G  ) /  

E C L A M A T I O N )  SAFETY ) /  CONTROL O F  T O X I C  AND E X P L O S I V E  HAZARDS I N  B U I L D I N G S  ERECTED I N  L A N D F I L L S  ( S A N I T A R Y -  

B E H A V I O R  OF B O I L E R  T U B E  M A T E R I A L S  I N  HCL-CARRYING GASES ( I N C I N E R A T O R  CORROSION I /  

GARBAGE W I T H  S P E C I A L  PEFERENCE T O  H Y G I E N I C  ASPECTS ( H E A L T H  I /  COMPOSTING OF HOUSEHOLD 
DE C @ N T A I N E R S  AT A C I T Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  H E A L T H  I /  STUDY OF HAZARDS I N  D I S P O S I N G  O F  I N S E C T I C I  

P U B L I C  H E A L T H  AND REFUSE D I S P O S A L  ( PATHOGEN COMPOSTING ) /  

P U B L I C  H E A L T H  ASPECTS OF WASTE D I S P O S A L  BY COMPOSTING/  
H E A L T H  ASPECTS O F  A I R  P O L L U T I O N  FROM I N C I N E R A T O R S /  

X I D A T I O N  SALVAGE RESEARCH-NEEDS S I M U L A T I O N  ECONOMICS H E A L T H  COMPOSTING B I O L O G I C A L - F R A C T I O N A T I O N  SLUDGE(  SEW 
OF THE S T A T E  I N S T I T U T E  O F  H Y G I E N E  I N  THE YEAR 1961 ( H E A L T H  COMPOSTING P O L L U T I O N ( W A T E R 1  I /  THE A C T I V I T I E S  
AL-FOOD COMPOSTING S A L V A G E  R E C L A M A T I O N  OPEN-DUMP LAW H E A L T H  COST(  C A P I T A L )  C O S T ( O P E R A T 1 N G )  H A U L I N G  I N C U S T R I  
ONTROL)  C O S T ( D I S P 0 S A L )  BULKY-WASTE ) /  NEW YORK S T A T E  H E A L T H  DEPARTMENT PUTS CURB ON OPEN DUMPS ( OPEN DUMP 
AT ION-- ITS REDUCTIOW AND CONTROL ( E M I S S I O N ( C O N T R 0 L I  H E A L T H  ECONOMICS 1 /  A I R  P O L L U T I O N  R E S U L T I N G  FROM I N C I  
PEST COMPOSTING 1/  DEVELOPMENTS I N  REFUSE D I S P O S A L  ( H E A L T H  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  G R I N D I N G  VECTGR 

N G  I N  METROPOLITAN AREAS ( ROLE(  PHS)  Q U A N T I T Y  SAFETY H E A L T H  LAW PUBLIC-CONCERN POLICY-QUEST I O N S  STANDARDS 

F WASTE D E C O N T A M I N A T I O N  A T  A B I O - E N E R G E T I C  S T A T I O N  ( H E A L T H  PATHOGEN ) /  H Y G I E N I C  ASSESSMENT 0 
HE Q U A L I T Y  O f  OUR ENVIRCNMENT ( Q U A N T I T I E S  P O L L U T I O N  H E A L T H  RESEARCH-RECOMMENDATIONS C O M P O S I T I O N  ) /  RESTOR 

A C T I V I T I E S  O F  THE S O L I D  WASTE PROGRAM OF THE P U B L I C  H E A L T H  S E R V I C E /  RESEARCH 
T ( SAFETY I /  AN OCCUPATIONAL H E A L T H  S E R V I C E  I N  A TRANSPORT AND C L E A N S I N G  DEPARTMEN 
S AND H E L M I N T H I C  OVA I N  COMPOSTS AND SEWAGE SLUDGE ( H E A L T H  SLUDGE(SEWAGE1 I /  A SURVEY OF THE PATHOGENIC 0 
C A L I F O R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS ( F L Y  H E A L T H  VECTOR C O N T A I N E R  ) /  
A N T I  T I E S  LABOR-REQUIREMENTS LAW MANAGEMENT ECONOMICS H E A L T H  VECTOR SALVAGE ) /  AN A N A L Y S I S  OF REFUSE COLLEC 
I N I N G  REGICNAL-APPROACh I /  COOPERATION - KEY T O  H E A L T H F U L  S O L I D  WASTE MANAGEMENT ( RESEARCH-NEEDS TRA 

L E  CHAMBER I N C I N E R A T I O N  PART 111 ( REFRACTORY GRATES HEARTHS A I R - I N L E T S  STACK D R A F T  O P E R A T I O N  ) /  D E S I G N  ST 
CONTROL) SCRUBBER (WATER) 1 / COMBUSTION AND H E A T  C A L C U L A T I O N S  FOR I N C I N E R A T O R S  ( D E S I G N  E M I S S I O N (  
T E  L I Q U O R S  ( WET-OXIDATION ) /  RECOVERY OF THE H E A T  CONTENT OF THE ORGANIC SUBSTANCES I N  S U L F I T E  WAS 

CESS 1 S A L V A G E ( M E T A L 1  ) /  INCINERATOR-_TO U T I L J Z E  WASTE -HEAT F O R  STEAM GENERATION ( D E S I G N  HEAT-RECOVERY HEAT 
S )  E M I S S I O N ( C O N T R 0 L )  I /  I N C I N E R A T O R  T O  U T I L I Z E  WASTE HEAT FOR STEAM GENERATION ( HEAT-RECOVERY H E A T ( P R 0 C E S  
-VALUE D E S I G N  STOKERS E M I S S I O N ( C C N T R 0 L )  1 / S Q U E E Z I N G  H E A T  FROM GARBAGE W I T H  MODERN M U N I C I P A L  I N C I N E R A T O R S  
S I T I O N  H E A T  RECCVERY WATER-WALL E M I S S I O N ( C O N T R 0 L I  ) /  HEAT FROM I N C I N E R A T I O N  - A V A I L A B L E  Q U A N T I T I E S  AND U T I  

REFUSE I N C I N E R A T ' I O N  P L A N T  ( VOLUME-REDUCTION D E S I G N  H E A T  POWER S A L V A G E ( M E T A L 1  HEAT-RECOVERY ECONOMICS ) /  
T-RECOVERY I /  THE U T I L I Z A T I O N  O F  WASTE M A T E R I A L S  FOR H E A T  PRODUCTION ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R O L 1  R E S 1  
NACE D E S I G N S  FOR REFUSE BURNING ( D E S I G N  I N C I N E R A T O R  HEAT RECOVER A S H ( U T I L I Z A T I O N ) /  F UR 
A P I T A L )  I /  COMBUSTIBLE R U B B I S H  CONTENTS FAVORS U S I N G  H E A T  RECOVERY ( E M I S S I O N ( C O N T R 0 L )  E L E C T R O S T A T I  C-PRECI  
CONTROL) / C O M B U S T I B L E  R U B B I S H  CONTENT FAVORS U S I N G  HEAT RECOVERY ( HEAT-RECOVERY POWER C O S T ( C A P I T A L 1  EM1 

SEA GOING GARBAGE ( H E A L T H  LAW I /  

B E Q L I N  S T U D I E S  SHOW E F F I C I E N C Y  OF COMPOSTING ( H E A L T H  PATHOGEN I /  

SAFE AND S A N I T A R Y  HCME REFUSE STORPGE ( C O N T A I N E R  H E A L T H  S A F E T Y  BULKY-WASTE ) /  

ATOMIC B L A S T  M I G H T  HELP D I S P O S A L ,  GRADUATES HEAR ( NUCLEAR-EXPLOSION PLOWSHARE I /  

I N C I N E R A T O R  D E S I G N  - HEAT ENCLOSURES/ 

HEAT FROM REFUSE ( HEAT RECOVERY C O S T ( O P E R A T I N G 1  I /  

WASTE H E A T  U T I L I Z A T I O N  ( H E A T  RECOVERY C A L O R I F I C - V A L U E  D E S I G N  POWER USAGE ) /  
H E A T  FROM REFUSE ( HEAT RECOVERY COST(OPERAT1NG) ) /  

- P R E C I P I T A T O R S  I /  CONTROL OF A I R  P O L L U T I O N  AND WASTE HEAT RECOVERY FROM I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L )  E 
L U E  I /  H E A T  RECOVERY FROM I N C I N E R A T I O N  P L A N T S  ( C A L O R I F I C  VA 
ANCE D E S A L I N A T I C N  H E A T I N G ( P R 0 C E S . S )  HEAT I N G ( S P A C E 1  I /  HEAT RECOVERY FROM I N C I N E R A T O R S  ( REFUSE FURNACES EM1 

I N C I N E R A T I O N  P L A N T  - PLUS ( HEAT RECOVERY H E A T I N G ( S P A C E 1  POWER C A L O R I F I C - V A L U E  ) /  
S S I O N ( C O N T R 0 L )  I /  ECONOMICS OF H E A T  RECOVERY I N  D I R E C T - F L A M E  FUME I N C I N E R A T I O N  ( EM1 

T I T I  ES AND U T I L I Z A T I O N  ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  H E A T  RECOVERY WATER-WALL E M I S S I O N ( C O N T R 0 L )  / HEAT FR 
H E A T I N G ( S P A C E 1  ) /  I N C I N E R A T O R  H E L P S  H E A T  SHOPPING CENTER ( SCRUBBER( WATER) HEAT-RECOVERY 
GN POWER USAGE ) /  WASTE HEAT U T I L I Z A T I O N  HEAT RECOVERY C A L O R I F I C - V A L U E  D E S 1  

P L A N T  ( HEAT-RECOVERY I N C I N E R A T O R  ) /  WASTE H E A T  U T I L I Z A T I O N  AT HEMPSTEAD-MERRICK REFUSE D I S P O S A L  
RY H E A T ( S P A C E 1  H E A T ( P R 0 C E S S )  I /  WASTE H E A T  U T I L I Z A T I O N  FROM I N C I N E R A T O R  P L A N T  ( HEAT-RECOVE 
WATER CONVERSION A T  N 3  COST FOR F U E L  ( HEAT-RECOVERY HEAT(PROCESS1 ) /  SAL I NE 
N FROM I N C I N E R A T @ R  P L A N T  ( HEAT-RECOVERY H E A T (  SPACE) H E A T ( P R 0 C E S S )  I /  WASTE HEAT U T I L I Z A T I O  
E I M t  WEST GERMANY ( HEAT-RECOVERY POWER I N C I N E R A T I O N  H E A T ( P R 0 C E S S )  C A L O R I F I C - V A L U E  ) /  P L A N N I N G  AND CCNSTRU 
L I Z E  WASTE H E A T  FOR STEAM GENERATION ( HEAT-RECOVERY HEAT(PRDCESS 1 E M I S S I O N ( C O N T R 0 L )  ) /  I N C I N E R A T O R  TO U T I  

D E S I G N  S A L V A G E t M E T A L )  C O S T ( C A P 1 T A L )  COST(OPERAT1NG) H E A T l P R O C E S S )  H E A T (  SPACE) ) /  I N C I N E R A T O R S  S E R V I C E  MET 
F I T S  U T I L I Z A T I O N  FCR SLUDGE D R Y I N G  ( SLUDGEISEWAGE)  H E A T ( P R 0 C E S S )  HEAT-RECOVERY F E R T I L I Z E R  1 / ENERGY FROM 
BARGE I /  P R A C T I C A L  E X P E R I E N C E  I N  I N C I N E R A T I O N  ( HEAT (PROCESS 1 HEAT-RECOVERY POWER HEAT ( S P A C E  1 M A R I N E  
S S  ENGINEERS E X P L A I N  I N C I N E R A T O R  INCOME ( WATER-WALL HEAT(PROCESS1 POWER HEAT-RECOVERY E M I S S I O N ( C O N T R O L 1  
TO PROLONG THE USE OF D I S P O S A L  S I T E S  ( HEAT-RECOVERY H E A T f P R O C E S S I  S A L V A G E t M E T A L )  ) /  I N C I N E R A T I O N  SHOULD B 
S T E  HEAT FOR STEAM GENERATION ( D E S I G N  HEAT-RECOVERY H E A T ( P R 0 C E S S I  S A L V A G E ( M E T A L  I /  I N C I N E R A T O R  TO U T I L I Z  

NEW NASTE D I S P O S A L  PROCESS ( W E T - O X I D A T I O N  HEAT RECOVERY SLUDGE(SEWAGE1 I /  

03-01-0 1643 
03-01-017 10 
03-13-00721 
03-0 1-0 1703 
03-0 1-0 1579 
0 3-0 4- 0 16 8 0 
03-05 -0 2 158 
03-05-01774 
0 3-0 1-0 16 79 
07-03-01784 
03-01-01649 
0 3 - 0 2 4  1546 
03-02-01011 
03-01-01603 
08-03-00 137 
08-03-01543 
03-01-01576 
08-14-C1678 
07-12-01692 
0 3-04-0 16 11 
03-01-01642 
03-0 1-01563 
01-0 1-00726 
0 1-0 2-0 1990 
0 6-0 3- 00 308 
0 1  -06-0 10 45 
07- 10- 006 13 
07-01-00643 
08-08-000 6 1 
0 8- 0 1-0 13 7 2 
06-05-00889 
06-09-01479 
07-0 1-00643 
06-09-0 11 60 
0 8-06-00844 
0 6- 12-006 08 
0 1  -01-0 11 15 
06-09-01865 
01-0 1-00726 
01-04-0 17 81 
0 8-0 6-009 47 
01-0 1-01237 
09-04-01533 
0 1-0 1-00696 
06-01-00869 
06-09-012 80 
01-01-0 1275 
03-04-01748 
0 1- 04-00 9 6 9 
01-06-02015 
06-09-0 1687 
03-11-01752 
07-01-01512 
01-0 1-0 11 31 
10-15-01850 
08-1 3-007 48 
08- 1 1-00 8 1 4  
10-0 1-0 20 38 
08-1 3-0 12 72 
08-0 3-0 10 40 
08-03 <OOD 46 
08-03-000 41 
08-03-OCO 14  
08-03-0001 7 
0 8-03-00473 
06-03 -0 11 26 
0 8- 13- 000 50 

08-03-00020 
08-03-00023 
08-03-OCO 17 
08-06-00977 
08- 13-02025 
08-03-00008 
08-C3-00@18 
0 8-06-00007 
10-01-00015 
0 8- 0 3-0 CO 1 4 
08-02-000 12 
08-03-00023 
08-03-00816 
08-03-00138 
08-03-00683 
0 8-0 3-00 1 38 
08 -0 3-0 12 24 
08- 03-000 46 
08-03-00034 
0 8-03-00048 
08-0 3-0 1894 
08 -03 -00 10 6 
08-0 3-00 0 63 
08-03-0 1040 

08-03-009 8 2 
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I / NAVY CONTEMPLATES STEAM GENERATING I N C I N E R A T O R  ( HEAT(PROC€SS 1 SURVEY WATER-WALL C O S T ( O P E R A T 1 N G I  D E S I G  
I N C I N E R A T O R  INCOME ( EM1 S S I O N ( C O N T R 0 L )  HEAT-RECOVERY HEAT (PROCESS 1 WATER-WALL I /  SWISS E N G I N E E R S  E X P L A I N  
O R I D A  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY H E A T (  SPACE) I /  THREE FL 
R N I N G  P L A N T  AT V I E N N A  ( O I L - C C N T A I N I N G  HEAT-RECOVERY H E A T ( S P A C E )  ) /  REFUSE BU 
E ( M E T A L 1  C O S T ( C A P I T A L 1  C O S T ( O P E R A T 1 N G )  H E A T ( P R O C E S S 1  H E A T t S P A C E )  I /  I N C I N E R A T O R S  S E R V I C E  M E T R O P O L I T A N  C H I C  
ATOR ( C O S T ( C A P I T A L 1  E M I S S I G N ( C O N T R 0 L  1 HEAT-RECOVERY H E A T ( S P A C E 1  1 / WATER SPRAYS G I V E  MILWAUKEE A F L Y - A s k  
O P E R A T I O N  E X P E R I E N C E  ( HEAT-RECOVERY OIL-REFUSE-FUEL H E A T ( S P A C E 1  D E S I G N  SALVAGE ECONOMICS C O S T ( C A P 1  T A L )  CO 

S W I S S  DON'T M I S S  I N C I N E R A T O R  T H R I F T  ( HEAT-RECOVERY H E A T ( S P A C E 1  ECONOMICS I /  T HE 
ON'S I N C I N E R A T C P  I S  A STEAM PRODUCER ( HEAT-RECOVERY H E A T ( S P A C E 1  ECONOMICS F L A M E ( D E O D O R I Z I N G 1  ) /  BCST 
TATDR ) /  MONTREAL I N C I N E R A T O R  I S  TWOFOLD I N N O V A T O R  ( H E A T ( S P A C E 1  E M I S S I O N ( C O N T R 0 L )  E L E C T R O S T A T I C  - P R E C I P I  
T U T I L I Z A T I O N  FROM I N C I N E R A T O R  P L A N T  ( HEAT-RECOVERY H E A T (  SPACE)  HEAT(PROCESS1 I /  WASTE HEA 
C O M P O S I T I O N  Q U A N T I T Y  HEAT-RECOVERY C O N T A I N E R ( R E F U S E  H E A T ( S P A C E 1  I N C I N E R A T I O N  OPEN-DUMP S A C K ( P A P E R 1  CCMPAC 

I N  I N C I N E R A T I C N  ( h E A T ( P R 0 C E S S )  HEAT-RECOVERY POWER H E A T ( S P A C E 1  MARINE BARGE I /  P R A C T I C A L  E X P E R I E N C E  

OSAL BY I N C I N E R A T I O N  ( C O S T ( O P E R A T I N G 1  HEAT-RECOVERY H E A T ( S P A C E 1  POWER ECONOMICS E M I S S I O N ( C O N T R 0 L  P O L L U T I  

RUSH TO I N C I N E R A T I O N  ( HEAT-RECCVERY SLUDGE(SEWAGE) H E A T ( S T E A M 1  POWER S A L V A G E ( M E T A L S 1  R E S I D U E  ) /  THE WORL 
I L E R S  D E S I G N  AND P L A N N I N G  ( D E S I G N  E M I S S I O N (  CONTROL) HEAT-  RECOVERY CORROSION S A L V A G E t M E T A L  I ) /  EXPERIENCE 

B O D I E S  ( I K C I N E R A T I O N  BULKY-WASTE E M I S S I O N ( C O N T R 0 L )  HEAT-BALANCE ) /  SMOKELESS B U R N I N G  OF AUTOMOBILE 
O L  I T  ( E M I S S I O N ( C O N T R 0 L )  COMBUSTION C A L O R I F I C - V A L U E  HEAT-BALANCE ) /  I N C I N E R A T O R  FURNACE TEMPERATURE--HOW 
ROM I N C I N E R A T O R S  ( R E F U S E  FURNACES E M I S S I O N ( C O N T R 0 L I  HEAT-BALANCE D E S A L I N A T I O N  H E A T 1  NG( PROCESS ) H E A T I N G ( S P  
I G N  DATA FOR LARGE EUROPEAN REFUSE I N C I N E R A T O R S  W I T H  HEAT-RECOVERY ( COMPOSTION E M I S S I O N ( C O N T R 0 L )  / P E R F 0  

EFUSE I N C I N E R A T I O N  ACCORDING TO DUESSELOORF SYSTEM ( HEAT-RECOVERY I /  R 

M U N I C H  REFUSE POWER S T A T I O N  ( HEAT-RECOVERY POWER HEAT ( S P A C E )  I N C I N E R A T O R  I /  

I N C I N E R A T I O N  CAN BE C L E A N  AN0 E F F I C I E N T  ( H E A T ( S P A C E 1  POWER D E S I G N  I /  

IC REFUSE IN PARIS METROPOLITAN A R E A  ( / H E A T - R E C O V E R Y  H E A T ( S P A C E )  POWER QUANTITY COMPOSITION L A R G E  PLANT 

STEAM G E N E R A T I O N  FROM I N C I N E R A T I O N  ( HEAT-RECOVERY ) /  

DEVELOPMENT CF VON R O L L  I N C I N E R A T O R S  ( HEAT-RECOVERY ) /  
A R E F U S E  I N C I N E R P T I O N  P L A N T  FOR T H E  RUHR R E G I O N  ( HEAT-RECOVERY I /  

S I N G L E  P R I V A T E  H A U L E R  B U I L D S  OWN I N C I N E R A T O R  ( HEAT-RECOVERY ) /  
I N C I N E R A T  I O N  D I S P O S A L  I N  MODERN C O N M U N I T I E  s ( D E S I G N  HEAT-RECOVERY ) /  
COMBUSTION OF SLUDGE W I T H  O I L  G A S I F I C A T I O N  BURNERS ( HEAT-RECOVERY ) /  

I N C I N E R A T C R  D E S I G N  W I T H  OPERATOR I N  M I N D  ( HEAT-RECOVERY ) /  
ERATOR T O  BURN 1,000 TONS D A I L Y  ( POWER I N C I N E R A T I O N  HEAT-RECOVERY ) /  DUTCFi I N C I N  
ER P L A N T  FOR MAXIMUM STEAM PRODUCTION ( I N C I N E R A T I O N  HEAT-RECOVERY I /  A SALVAGE F U E L  B O I L  
HASTES ( I N C I N E F P T I O N  C A L O R I F I C - V A L U E  FURNACE ( T Y  PES 1 HEAT-RECOVERY ) /  BURN I NG I N  DU S T R I  A L  
DEA D E R A I L S  ( R A I L - H A U L  C O S T ( O P E R A T I N G 1  I N C I N E R A T I O N  HEAT-RECOVERY ) /  S O L I D  WASTE T R A I N  I 
M F C H A N I C A L  ENGINEER ( I N C I N E R A T I C N  E M I S S I O N ( C O N T R 0 L  HEAT-RECOVERY ) /  REFUSE D I S P O S A L  AND THE 
ODS W I T H  S P E C I A L  REFERENCE TO S I T U A T I O N  I N  GERMANY ( HEAT-RECOVERY ) /  REFUSE I N C I N E R A T I O N  METH 

I N  B A S E L  R E G I O N  ( COMPOSTING I N C I N E R A T  I O N  ECONOMICS HEAT-RECOVERY / PROBLEMS OF REFUSE D I S P O S A L  
M B I N E D  W I T H  D R Y I N G  AND C O C B U S T I O N  OF SEWAGE SLUDGE ( HEAT-RECOVERY ) /  REFUSE I Y C I N E R A T I O N  P L A N T  CO 
O P E R A T I N G )  S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O N  HEAT-RECOVERY I /  T H E  REFUSE D I S P O S A L  PROBLEM ( COST(  

FURNACES ( C O S T ( C A P 1 T A L I  COST(OPERAT1NG) WATER WALL HEAT-RECOVERY ) /  D E S I G N  AND O P E R A T I O N  OF B I G  I N C I N E R A  
ASTE ( C O S T ( C A P 1 T A L )  C O S T I O P E R A T I N G )  SALVAGE ( M E T A L S )  HEAT-RECOVERY ) /  F U T U R I S T  I C  I N C I N E R A T O R  PLANNED FOR H 
F REFUSE I N C I N E R A T I O N  ( COMPOSTING S A N I T A R Y - L A N D F I L L  HEAT-RECOVERY I /  GARBAGE PROCESSING METHODS - AOVANTA 

PRODUCTION ( I N C I N E R A T I O N  E M I S S I O N ( C C N T R 0 L I  R E S I D U E  HEAT-RECOVERY ) /  THE U T I L I Z A T I O N  OF WASTE M A T E R I A L S  F 

N ( C O N T R 0 L )  ) /  NAVY T O  I N C I N E R A T E  R U B B I S H  FOR POWER ( HEAT-RECOVERY C A L O R I F I C - V A L U E  C O M P O S I T I O N  C O S T ( C A P 1 T A  
A T  FROM GARBAGE W I T H  MODERN M U N I C I P A L  I N C I N E R A T O R S  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  D E S I G N  STOKERS E M I S S I O N  
ORS PATHOGEN Q U A N T I T Y  S A N I  T A R Y - L A N D F I  L L  I N C I N E R A T I O N  HEAT-RECOVERY C O L L E C T I O N  BU LKY-W ASTE 1 / ENVIRONMENTAL 
0 P R E V I O U S  PLANTS ( S A L V A G E  SEGREGATION I N C I N E R A T I O N  HEAT-RECOVERY C O M P A C T I O N ( 6 A L E P S )  ) / FULHAM'S NEW REFU 
AT EUROPEAN I N C I N E P A T I O N  P R A C T I C E S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY C O M P O S I T I O N  E M I S S I O N ( C O N T R 0 L )  R E S I D U E  P 
SPOSAL BY I N C I N E R A T  I O N  ( C O M P O S I T I O N  C A L O R I F I C - V A L U E  HEAT-RECOVERY COMPOSTING P L A S T I C  ) /  EUROPEAN P R A C T I C E  
NS/  C I T I E S  VS. GARBAGE - WHO WILL W I N  ( I N C I N E R A T I O N  HEAT-RECOVERY COMPOSTING S A N I T A R Y - L A N D F I L L  EM1 S S I O N ( C  
N G  I /  HOW I T ' S  DONE I N  SWEDEN ( C O M P O S I T I O N  Q U A N T I T Y  HEAT-RECOVERY C O N T A I N E R ( R E F U S E )  H E A T ( S P A C E I  I N C I N E R A T  
A S I S  ( S A L V A G E ( M E T A L  E M I S S I O N ( C O N T R 0 L )  BULKY-WASTES HEAT-RECOVERY C O S T ( C A P 1 T A L )  / L O U I S V I L L E  I N C I N E R A T O R  0 
I L L I O N  I N C I N E R A T O R  W I L L  BE B R I T A I N ' S  LARGEST ( POWER HEAT-RECOVERY C O S T ( C A P 1 T A L I  ELECTROSTATIC-PREC I P I T A T O  
SETRAP ( I N C I N E R A T I O N  S I Z E - R E D U C T I O N  SALVAGE ( M E T A L S )  HEAT-RECOVERY C O S T ( C A P 1 T A L )  QUANTITY ) /  S O L I D  WASTE R 
E D I S P O S A L  AT ESSEN-KARNAP ( I N C I N E R A T I O N  C O L L E C T I O N  HEAT-RECOVERY C O S T ( C A P 1 T A L )  SLUDGE( SEWAGE) I /  E X P E R I E  

EVELOPMENTS ( Q U P N T I T Y  C A L O R I F I C - V A L U E  COST( C A P I T A L )  HEAT-RECOVERY C O S T ( 0 P E R A T I N G )  F U E L ( A U X I L 1 A R Y )  I /  REFU 

DEVELOPS POWER AND P R O V I D E S  SAL? WATER CONVERSION ( HEAT-RECOVERY D E S I G N  I /  U N I Q U E  I N C I N E R A T O R  
C I N E R A T I N G  PLANT AT SAINT-OUEN ( S E I N E  ( I N C I N E R A T O R  HEAT-RECOVERY D E S I G N  A S H ( C O M P O S I T I 0 N I  VOLUND I /  I N  
N D S  AND DEVELOPMENTS ( C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  HEAT-RECOVERY D E S I G N  R A T I N G ( I N C I N E R A T 0 R )  ) /  REFUSE I N  

MUN I C  I PA L I N C I N E R A T I O N  ( SANITARY-LANDF I L L  E M I S S I O N ( C O N T R O L 1  HEAT-RECOVERY ECONOMICS ) /  
( VOLUME-REDUCTION O E S I G N  HEAT POWER SALVAGE(METAL 1 HEAT-RECOVERY ECONOMICS ) /  S E R V I C E  REQUIREMENTS OF MO 

CE OF THREE M U N I C I P A L  I N C I N E R A T O R S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY E M I S S I O N  FUEL ( A U X I L I A R Y )  C R I T E R I A ( A N A L Y  

I N C I N E R A T O R  PPOGRE S S  B E H I N D  THE I R O N  C U R T A I N  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  ) /  

ECONOMICS OF S O L I D  WASTE I N C I N E R A T I O N  ( HEAT-RECOVERY C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L )  I /  

STEAM G E N E R A T I O N  FROM I N C I N E R A T I O N  ( HEAT-RECOVERY D E S I G N  ) /  

F U N  C I T Y  S T R I K E S  AT P O L L U T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L I  I /  
WE I N C I N E R A T E  OUR REFUSE NOW ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  / 

N I N  M U N I C H  REFUSE POWER P L A N T  NORD I ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L I  I /  D E S I G N  AND E X P E R I E  
ON B U R N I N G  WASTES AND F U E L  ( I N C I N E R A T I O N  WATER-WALL HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L I  ) /  SURVEY OF EUROPEAN 

I N C I N E R A T O R  INCOME ( k A T E R - W A L L  HEAT (PROCESS) POWER HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  ) /  S W I S S  E N G I N E E R S  EX 
OPE'S L A T E S T  P L A N T  ( I N C I N E R A T O R  C O S T ( C A P 1 T A L )  POWER HEAT-RECOVERY E M I S S  I O N  (CONT ROL)  E L E C T R O S T A T I  C-PREC I P I  

FOR THE D E S I G N  QF MODERN REFUSE COMBUSTION PLANTS ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  I /  VIEWPO 
000 I N C I N E R A T I O N  MEANS - P A R T  I 1  D E S I G N  PARAMETERS ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  MATERIALS-HANDL I N G  CO 
I O N  FOR SLUDGE D R Y I h G  ( SLUDGE(SEWAGE)  H E A T ( P R 0 C E S S )  HEAT-RECOVERY F E R T I L I Z E R  I /  ENERGY FROM REFUSE - I N  P 

TOWNSHIP HAS V A R I E T Y  OF C O L L E C T I O N  SYSTEMS ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T I O N  ) /  

USE I N D U S T R I A L  WASTE FOR FACTORY POWER ( HEAT-RECOVERY G R I N D I N G  I N C I N E R A T I O N  ) /  
S A L I N E  WATEP CONVERSION A T  NO COST FOR F U E L  ( HEAT-RECOVERY H E A T ( P R 0 C E S S )  I /  

NERATOR TO U T I L I Z E  NASTE HEAT FOR STEAM GENERATION ( HEAT-RECOVERY HEAT(PROCESS1 E M I S S I O N ( C O N T R 0 L )  I /  I N C I  
W I T H  L A N D F I L L  TO PROLONG THE USE OF D I S P O S A L  S I T E S  ( HEAT-RECOVERY H E A T ( P R 0 C E S S )  S A L V A G E t M E T A L )  ) /  I N C I N E R  

T O  U T I L I Z E  WASTE HEAT FOR STEAM GENERATION ( D E S I G N  HEAT-RECOVERY H E A T ( P R 0 C E S S )  S A L V A G E ( M E T A L 1  ) /  I N C I N E R  
NEERS E X P L A I N  I N C I N E R A T O R  I N C O M E  ( E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY HEAT(  PROCESS) WATER-WALL ) / S W I S S  E N G I  

R E F U S E  B U R N I N G  P L A N T  AT V I E N N A  ( O I L - C O N T A I N I N G  HEAT-RECOVERY HEAT ( S P A C E )  I /  
THREE F L C R I D A  I N C I N E R A T O R S  ( E M I S S I O N (  CONTROL 1 HEAT-RECOVERY H E A T ( S P A C E I  1 / 

H FREE I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  E M I S S I O N (  CONTROL) HEAT-RECOVERY HEAT ( S P A C E )  I /  WATER SPRAYS G I V E  M I L W A U  

1 ) /  BOSTCN'S I N C I N E R A T O R  I S  A STEAM PRODUCER ( HEAT-RECOVERY H E A T (  SPACE) ECONOMICS F L A M E ( D E O D O R 1 Z I N G  
T H E  SWISS DON'T M I S S  I N C I N E R A T O R  T H R I F T  ( HEAT-RECOVERY H E A T ( S P A C E 1  ECONOMICS ) /  

WASTE H E A T  U T I L I Z A T I O N  FROMpINCINERAT_@R PLANS ( HEAT-RECOVERY. HEAT ( S P A C E )  -HEAT(PROCES>I- L /  
GE s ~ U - D Z E - ~ I ~ P ~ S A T  BY INCINERATICN ( COST(OPERATING) HEAT-RECOVERY H E A T (  S P A C E )  POWER ECONOMICS EMISSICR(CO 
T I O N  OF D O M E S T I C  REFUSE I N  P A R I S  M E T R O P O L I T A N  AREA ( HEAT-RECOVERY H E A T ( S P A C E 1  POWER Q U A N T I T Y  C O M P O S I T I O N  
NEPATOR HELPS h E A T  S H O P P I N G  CENTER ( SCRUBBER(WATER1 HEAT-RECOVERY H E A T I N G ( S P A C E 1  ) /  I N C I  
T ( D I S P 0 S A L )  Q U A N T I T Y  REQUIREMENTS(SAN1TARY L A N D F I L L )  HEAT-RECOVERY H E A T I N G ( S P A C E 1  L A N D ( U T I L I Z A T I 0 N I  R E V I E W  

WATERBURY'S SEWAGE-REFUSE D I S P O S A L  P L A N T  ( HEAT-RECOVERY I N C I N E R A T I O N  I /  

08-04-00036 
08-14-01422 
0 8-03-0 1459 
08-03-00051 
0 8- 03-000 34 
08-06-01105 
08-03-01534 
08-0 3-OC 800 
08 -0 3-00 79 6 
0 8-03-00039 
0 8-03-00 138 
03 -0 1-006 7 1 
06-03-00781 
08-03-0 1894 
08-03-00038 
08-03-0 1871 
0 8 -0 3-0 0 48 5 
08-03-001 64 
08-03-00470 
08-07-00967 
08-1  1-00964 
0 8-0 3 -0 0 0 0 8 
08-13-00409 
0 8- 0 3-00 7 59 
08-03-0 10 62 
0 8 -0 3-0 1 3 0 5 
0 8- 0 3-0 13 69 
08-0 3-0 16 19 
0 8-0 3-0 17 0 9 
08-04-007 54 
08-1 3-c10490 
08-03-0 1826 
0 8-03 -00 46 1 
0 8- 0 4- OC 6 2 7 
10-08-020 80 
08-13-012 88 
0 8-0 3-0 10 60 
0 8-0 3-0 1 3C 6 
0 8- 0 3-007 91 
01-01-00070 
0 8-C! 3 -00044 
0 8-0 3-0 1 8 12 
08-03-00065 
08-03-01126 
0 8- C 3-00 9 9 8 
08-03-0 10 25 
08-03-00041 
01-06-01045 
08  -0 3-0 13 87 
0 8- 03-000 2 6 
08-03-00431 
0 1 -0 1 -00 6 8 8 
03-01-00671 
08-03-01361 
08-03-009 87 
0 8-0 3-0 10 84 
08 -03-0 1279 
C 8- 14- 0 0 62 5 
0 8-0 3-0 13 56 
08-03-00815 
08-03-005 82 
08-03-0 10 54 
08-03-00 580 
08-03-02112 
08-03-00 47 3 
08-03-01 513 
08-03-000 28 
08-03-01195 
0 8- 0 6- 00646 
0 8-0 3-0043 2 
08-03-00106 
0 8- 0 3-00906 
0 8-0 3 -0 17 24 
08-03-00783 
08-13-00714 
08-03-00048 
0 8-@ 4-0 1 7 85 
0 8-0 3-006 83 
08-03-00046 
08- 03-000 63 
08-03-01040 
08- 14-0 14 2 2 
08-03-000 51 
08-03-01459 
08-06-01105 
08-0 3-00800 
08 -0 3 -007 96 

08-03-0 187 1 
C 8- 0 3-004 85 
08-02-000 12 
01-01-0CO97 
0 8-0 3-0 1334 

__ 0 8-0~-.-0_0 13 0 
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U.S. CITIES BURN GARBAGE T O  GENERATE ELECTRICITY ( HEAT-RECOVERY INCINERATION 1 1  
E S  ( Q U A N T I T Y  CHARACTER1 S T I C S  C O M P O S I T I O N  C O L L E C T I O N  HEAT-RECOVERY I N C I N E R A T I O N  I /  ACCUMULATION AND D I S P O S  
I T U T E  FOR S O L I D  WASTES ( C O L L E C T I O N  C O S T ( C O L L E C T I O N 1  HEAT-RECOVERY I N C I N E R A T I O N  I /  PROCEEDINGS OF T H E  SECO 
I /  POWER FROM REFUSE ( HEAT-RECOVERY I N C I N E R A T I O N  C A L O R I F I C - V A L U E  ECONOMICS 

I S P O S A L  - A COMMUNAL OR A THERMOECONOMICAL PROBLEM ( HEAT-RECOVERY I N C I N E R A T I O N  POWER COMPOST I N G  ) /  REFUSE 
A M A T I O N  AND SALVAGE ( S A L V A G E ( M E T A L S  ) S ALVAGE(GLASS I HEAT-RECOVERY I N C I N E R A T I O N  SALVAGE(ECONOM1CSI  ) / R E C L  

R A I L R O A D ,  REFUSE HAULER COOPERATE ON D I  SPOSAL ( HEAT-RECOVERY I N C I N E R A T I O N  COMPOS I T I O N  I /  

THE CELL-GRATE REFUSE D I S P O S A L  P L A N T  I HEAT-RECOVERY I N C I N E R A T O R  I /  
FURNACE C O N F I G U R A T I O N  ( D E S I G N  HEAT-RECOVERY I N C I N E R A T O R  1 / 

LONDON TO G E h E P A T E  POWER FROM REFUSE ( POWER HEAT-RECOVERY I N C I N E R A T O R  C O S T ( C A P 1 T A L  ) /  
I Z A T I O N  A T  HEMPSTEAD-MERRICK REFUSE D I S P O S A L  PLANT ( HEAT-RECOVERY I N C I N E R A T O R  1 / WASTE H E A T  U T I L  

I C  D E C O M P O S I T I C N  OF S O L I D  WASTES ( P Y R O L Y S I S  SALVAGE HEAT-RECOVERY LANTZ-CONVERTER I /  PYROLYT 
A T I N G  P L A N T  I N  GENEVA ( P O L L U T I O N  I N C I N E R A T I O N  POWER HEAT-RECOVERY L U B R I C A N T S (  I N C I N E R A T I O N )  C O M P O S I T I O N  I /  
I N E R A T I O N  STEAM(PROCESS1 S A L V A G E ( M E T A L S 1  ) /  HEAT-RECOVERY MAKES GARBAGE LESS A BURDEN ( POWER I N C  
C I N E R A T I O N  P L A N T  - LAYOUT AND O P E R A T I O N  EXPERIENCE ( HEAT-RECOVERY O I L - R E F U S E - F U E L  H E A T ( S P A C E 1  D E S I G K  SALV 

T H E  ROTTERDAM REFUSE POWER S T A T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY POWER ) /  
T-FREE I N C I N E R A T O R  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY POWER ) /  A DUS 
U S T I B L E  9 U B B I S H  CONTENT FAVORS U S I N G  HEAT RECOVERY ( HEAT-RECOVERY POWER C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L I  1 

T P A S H  AS FUEL TO PRODUCE E L E C T R I C I T Y  I N  ROTTERDAM ( HEAT-RECOVERY POWER COST(OPERAT1NG) CAN(SALVAGE-VALUE 

I N C I N E R A T I O N  P L A N T  AT h E U S T A D T  I N  H O L S T E I N  ( D E S I G N  HEAT-RECOVERY POWER ECONOMICS(POWER1 ) /  MODEL I N V E S T 1  
N HAMBURG AND I T S  E X T E N S I O N  W I T H  VON-POLL FURNACES ( HEAT-RECOVERY POWER E M I S S I O N  E M I S S I O N ( C O N T R O L 1  ) /  REF 

P R A C T I C A L  E X P E R I E N C E  I N  I N C I N E R A T I O N  ( H E A T (  PROCESS) HEAT-RECOVERY POWER H E A T t S P A C E )  M A R I N E  BARGE 1 / 

EFUSE I N C I N E R A T I O N  P L A N T  I N  MANNHEIM, WEST GERMANY ( HEAT-RECOVERY PONER I N C I N E R A T I O N  H E A T ( P R 0 C E S S )  CALOR1 
POWER AYD OTHER UNUSUAL FEATURES ( E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY PROCESS-HEAT D E S I G N  ) /  I N C I N E R A T O R  W I T H  

I N C I N E R A T I O N  ( RESEARCH-POTENTIAL E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY R E S I D U E  D E S I G K  GRATES A U X I L L P R Y - F U E L  ) /  
M U N I C I P A L  I N C I N E R A T O R  D E S I G N  P R A C T I C E S  AN0 TRENDS I HEAT-RECOVERY SALVAGE I /  
EUROPE-- PART I V -  F E F U S E  D I S P O S A L  B Y  I N C I N E R A T I O N  ( HEAT-RECOVERY SALVAGE C O S T ( 0 P E R A T I N G )  COST ( C A P I T A L  B 

REFUSE I N C I h E R A T I O N  PLANT AT DEEPHAMS WORKS ( HEAT-RECOVERY POWER D E S I G N  R E S I D U E  ) /  

M U N I C H  REFUSE POWER S T A T I O N  ( HEAT-RECOVERY POWER H E A T (  SPACE) I N C I N E R A T O R  ) /  

NEW I N C I N E R A T O R  AT MUNICH, WEST GERMANY ( HEAT-RECOVERY POWER H E A T I N G ( S P A C E 1  C O S T ( O P E R A T I N G 1  I /  

E C O S T ( C A P I T A L 1  ECOhOMICS COST(OPERAT1NG) COMPACTION HEAT-RECOVERY SALVAGE(  FERROUS) ) /  S P E C I A L  S T U D I E S  FOR 
OF M U N I C I P A L  REFUSE ( I N C I N E R A T O R  E M I S S I O N ( C 0 N T R O L )  HEAT-RECOVERY S A L V A G E ( M E T A L  I /  I N C I N E R A T I O N  D I S P O S A L  

Y B U I L D I N G  F I R S T  P R I V A T E  I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  HEAT-RECOVERY S A L V A G E ( M E T A L S 1  ) I  CHICAGO HAULERS MAKE 
T E  D I S P O S A L  I N  C H E M I C A L  P L A N T S  ( SURVEY I N C I N E R A T I O N  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  ) /  S O L I  D-WAS 
I S P O S A L  ( C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  I N C I N E R A T I O N  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  COMPOSTING SALVAGE ) /  
RMANY ( I N C I N E R A T I O N  COMPOSTING C O M P O S I T I O N  Q U A N T I T Y  HEAT-RECOVERY S A N I T A R Y - L A N D F I  L L  E M I S S I O N ( C O N T R O L 1  WAT 
N P L A N T  OF M U N I C I P A L I T Y  OF GLUECKSTAOT I N  H O L S T E I N  ( HEAT-RECOVERY SLUDGE(DRY1NG) ) /  REFUSE I N C I N E R A T I O  
A L S )  R E S I D U E  I /  THE WORLDWIDE RUSH TO I N C I N E R A T I O N  ( HEAT-RECOVERY SLUDGE(SEWAGE1 H E A T ( S T E A M 1  POWER SALVAG 
400 ( C P U - 4 0 0  - A T E C H N I C A L  ABSTRACT ( F L U I D I Z E D - B E D  HEAT-RECOVERY T U R B I N E ( G A S 1  ) /  COMBUSTION POWER U N I T  - 

/ PACKAGED WASTE ( Q U A N T I T Y  HEAT-RECOVERY UNDERGROUND(TRACK-SYSTEM DEVA-SYSTEM 1 
Q A T 0 4  AT NAVY BASE, NORFOLK, V I R G I N I A  ( I N C I N E R A T I O N  HEAT-RECOVERY WATER-WALL E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P 1 T  
I S P O S A L  PROBLEM ( I h C I N E R A T I O N  C O L L E C T I O N ( M U N I C 1 P A L  1 HEAT-RECOVERY) /  J E R S E Y  C I T Y  SOLVES I T S  REFUSE D 

THE R E F O R E S T A T I O N  E X P E R I M E N T  A T  THE ZONSER H E A T H  ( A P P L I C A T I O N ( C O M P 0 S T )  ) /  
FURNACES EMISS I O N ( C C N T R 0 L  HEAT-BALANCE D E S A L I N A T I O N  H E A T I N G ( P R O C E S S 1  H E A T I N G (  SPACE) ) /  HEAT RECOVERY FROM 

(CONTROL HEAT-BALANCE D E S A L I N A T I O N  H E A T I N G (  PROCESS) H E A T I N G ( S P A C E 1  I /  HEAT RECOVERY FROM I N C I N E R A T O R S  I R 

A N T I  TY REQUIREMENTS(  S A N I  TARY L A N D F I L L )  HEAT-RECOVERY HEAT I N G (  S P A C E )  L A N D ( U T 1 L  I Z A T I O N  R E V I E W  1 / S O L I D  WAST 

P A L  REFUSE ON SCME I N C I N E R A T O R  D E S I G N  PARAMETERS. ( H E A T I N G - V A L U E  I /  E F F E C T S  OF V A R I A T I O N S  I N  M U N I C I  
A R Y - L A N D F I L L  1 / HEAVY EQUIPMENT I S  KEY TO L A N D F I L L  COMPACTION ( S A N I T  
I O N  ) /  HEAVY I N D U S T R Y  SERVED BY B I G  C O N T A I N E R  I D E P  ( COLLECT 

H E A T  SHOPPING CENTEP ( SCRUBBEP(WATER1 HEAT-RECOVERY H E A T I N G I S P A C E )  ) /  I NC I N E  RATOR H E L P  S 

ERATOR AT MUNICF, WEST GERMANY ( HEAT-RECOVERY POWER H E A T I N G (  S P A C E )  COST(OPERAT1 NG) ) /  NEW I N C I N  

I N C I N E R A T I O N  P L A N T  - P L U S  ( HEAT RECOVERY H E A T I N G ( S P A C E 1  POWER C A L O R I F I C - V A L U E  I /  

GO HEAVY ON COMPACTION ( S A N I T A R Y - L A N D F I L L  I /  
CONTRACTOR'S FEATHER RUN I S  HEAVY WEIGHT T A S K  ( C O L L E C T I O N ( F E A T H E R S 1  I /  

GHAM ( E M I S S I O N ( C O N T R 0 L )  I /  HEENAN-NICHOLS CONTINUOUS GRATE I N C I N E R A T O R  AT B I R M I N  

(SEWAGE) I /  A SURVEY O F  T H E  PATHOGENIC ORGAYISMS AND H E L M I N T H I C  OVA I N  COMPOSTS AND SEWAGE SLUDGE ( H E A L T H  

L E )  C O L L E C T I O N (  C O N T A I N E R )  ) / PROGRESSIVE I D E A S  H E L P  NEW-JERSEY P R I V A T E  CONTRACTOR ( COLL E C T I O N ( V E H 1 C  

S T U D I E S  OF THE E F F E C T  OF WINDROW H E I G H T  ON COMPOSTING RATE/  

WSHAPE I / A T O M I C  BLAST M I G H T  HELP D I S P O S A L ,  GRADUATES HEAR ( N U C L E A R - E X P L O S I O N  PLO 

A D V E R T I S I N G  I S  A H E L P  TO NORTHWEST CONTRACTOR ( C O L L E C T I O N  I /  
C R E A T I V E  T H I N K I N G  HAS HELPED CHANGE INDUSTRY ( C O L L E C T I O N - E Q U I P M E N T  1 /  

I /  HAULER H E L P E D  P H O E N I X ,  A R I Z O N A ,  W I N  C I T Y  AWARD ( C O L L E C T I O N  
T H E  E V O L U T I O N  OF A NEW REFUSE C O L L E C T I O N  HELPER ( C O L L E C T I O N ( C O N T A I N E R 1  ) /  

SELF-SUPPORTING L A N D F I L L  HELPS ATTRACT INDUSTRY ( S A N I T A R Y - L A N D F I L L  1 / 
LAW STANDARDS ) /  A D V I S O R Y  BOARD H E L P S  D R A F T  MODERN L A N D F I L L  RULES ( S A N I T A R Y - L A N D F I L L  

OVERY H E A T I N G (  SPACE 1 1 / I N C I N E R A T O R  H E L P S  H E A T  S H O P P I N G  CENTER ( SCRUBBER(WAT ER 1 HEAT-REC 

) /  CONTAINER SYSTEM HELPS OAK PARK BETTER S E R V I C E  ( C O L L E C T I O N ( C O N T A 1 N E R )  
T COMPACTION S A N I T A P Y - L A N D F I L L  SHREDDING I /  TOWN OF HEMPSTEAD FACES REFUSE D I S P O S A L  PROBLEMS' ( I N C I N E R A T I  
I /  TOWN OF HEMPSTEAD RUNS A MODEL D I S P O S A L  P L A N T  ( I N C I N E R A T I O N  

NEW G A S - F I R E D  I N C I N E R A T O R  H E L P S  F I G H T  A I R  P O L L U T I O N  ( E M I S S I O N ( C O N T R 0 L I  ) /  

BULK REFUSE C O L L E C T I O N  H E L P S  KEEP NEW YORK C L E A N  ( BULKY-WASTE I /  

RY I N C I N E R A T O R  I /  WASTE H E A T  U T I L I Z A T I O N  AT HEMPSTEAD-MERRICK R E F U S E  D I S P O S A L  P L A N T  ( HEAT-RECOVE 

N-PUMPING ) /  S O L I D  k A S T E  D I S P O S A L  - WHERE T O  GO FROM HERE ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  BLJLKY-WASTE SAN 

/ NEW METHCO FOR D E T E R M I N A T I C N  OF C A L O R I F I C - V A L U E  OF HETEROGENEOUS M A T E R I A L  W I T H  H I G H  CONTENT OF I N E R T  CCM 
ATOS SLAGS AND T H E I R  C O M P A T I B I L I T Y  W I T H  F I R E C L A Y  AND H I G H  ALUMINA REFRACTORIES ( R E S I D U E  ) /  THE C H E M I S T R Y  

N C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  I /  H I G H  COMPRESSION B A L I N G  OF S O L I D  WASTES ( TEZUKA-KOSA 
ON J F  C A L O R I F I C - V A L U E  OF HETEROGENEOUS M A T E R I A L  W I T H  H I G H  CONTENT O F  I N E R T  COMPONENTS ( C A L O R I F I C - V A L U E I D E  

S I T I O N  CHUTES C C L L E C T I O N  I /  PROBLEMS O F  H I G H  L I V I N G  AND B U L K  ( C H A R A C T E R I S T I C S  Q U A N T I T Y  COMPO 
EFUSE I N C I N E R A T I O N  I N  J A P A N  - B U R N I N G  O F  REFUSE W I T H  H I G H  M O I S T U R E  CONTENT AND LOW C A L O R I F I C - V A L U E  ( COMPO 

S S I O N ( C O N T R 0 L )  I /  SURVEY OF EUROPEAN E X P E R I E N C E  W I T H  H I G H  PRESSURE B O I L E R  O P E R A T I O N  B U R N I N G  WASTES AND FUE 

THERE'S NO U G L I N E S S  HERE ( I N C I N E R A T I O N  I /  

P R E S E R V I N G  OUR NATURAL H E R I T A G E /  

H I G H  B I D  GETS CONTRACT ( C O L L E C T I O N  ) /  

H I G H  D E N S I T Y  L A N D F I L L  RECOVERY/ 

D I S P O S A L  O F  H I G H  ORGANIC CONTENT WASTES ON LAND/  

A P R E L I M I N A R Y  STUDY OF H I G H  RATE COMPOSTING/ 
H I G H  R A T E  COMPOSTING/  

FACTCQs'  I N V O L V E D  I N  THE D E S I G N  O F  H I G H  R I S E  CHIMNEY AND CHUTE SYSTEMS ( I N C I N E R A T I O N  ) /  
LUME-REDUCTION S E W E F ( D I S P 0 S P L )  SACK(PAPER1 1 / H I G H  R I S E  D I S P O S A L  PROBLEMS ( GARCHY-SYSTEM CHUTES VO 
ON COMBUSTION E M I S S I O N ( C O N T R O L 1  I /  EFFECTS OF H I G H  V O L A T I L E  F U E L  ON I N C I N E R A T O R  E F F L U E N T S  ( P O L L U T I  

SUBURBAN TOWN C O N T A I N E R I Z E S  H I G H  VOLUME STOPS/  
COMPOSTING S T U D I E S  I 1  - PROGRESS REPORT ON HIGH-RAT€ COMPOSTING S T U D I E S /  

AL-WASTE ) /  NEW HIGH-STRENGTH STEEL A I D S  SLAG-HAULING F I R M  I I N D U S T R I  

08-03-02136 
01-01-01530 
0 1- 12-0 20 88 
08-03-001 76 
08-0 3-0 163 9 
0 1-0 1-007 85 
04-02-0 1665 
OB- 0 3-00 7 84 
08- 13-008 10 
08-03-00816 
0 8- 03-0 0 1 5 9 
10-02-007 13 
08-03-012 2 5 
0 8-0 3-0 1869 
08-03-01534 
0 8- 0 3-0 1 3 6 8 
08-03-01188 
08-03-00020 
08-03-00019 
08-03-00042 
08-03-0 1243 
08-03-007 80 
08-03-00781 
0 8- 0 3-0 1894 
08-03-006 22 
08-03-012 24 
08-03-0 1937 
08-13-01936 
0 8- 1 3-00 4 2 1 
08-03-00673 
08 -0 3 -0 15 05 
08-03-00144 
0 8- 0 3- 0 1 543 
08-04-018 57 
01-01-00108 
0 1-0 1-00462 
08-03-0 12 44 
0 8- 0 3-00 1 64 
10-06-0 2174 
03-05-001 74 
0 8-0 3-006 21 
08-03-00597 
06- 06- 00 3 40 
08-03-00008 
08-02-00012 
0 8-0,3-000 0 8 
08-03-00622 
0 1-0 1-000 97 
08-03-000 18 
08 -1 3 -0 1940 
07-02-01732 
0 3-0 4- 0039 5 
07-0 1-0 11 85 
03-0 1-0 2114 
08-03-0 1257 
06-01-00373 
06-09-01687 
10-15-01850 
0 3-0 1-0 15 68 
03-13-01756 
03-01-01624 
0 3-0 1-0 1706 
03 -04-0 16 57 
07- 0 1- 00 7 3 7 
07-11-02154 
08-01-01265 
08-02-000 12 
03-01-00733 
0 3-0 4-0 1 6 62 
0 1-0 1-00979 
08 -0 3-0 16 32 
0 8- 0 3-00 8 1 6 
08-03-00399 
01-01-00624 
0 1- 0 1-009 56 
02-G4-0 1228 
08-09-00468 
03-0 2-0 1109 
10-1 1-02078 
02- 04-0 1 2 2 8 
0 7- 13-0 2 163 
03 -1 2 -0 0 6 7 7 
0 8- 0 3- 004 79 
09-02-008 71 
08-03-00432 
06- 0 1- 00 1 26 
06 -0 2-0 0 8 8 1 
08-13-00509 
03-01-02081 
0 8 -1 1-008 5 1 
03-04-021 64 
06- 0 2- 00 2 5 5 
01-10-01716 



I " 1  ' -  

A C C I D E N T  R A T E  

C A L I F O R N I A  GROUP F I G H T S  
MODERN EQUIPMENT E A S E S  

/ ODORS C U R T A I L E D  AT TRANSFER P O I N T  CLOSE TO C A P I T O L  
GRAVEL F I T  TO L A N D F I L L  PARK WITH R O L L I N G  

1 1  A L L  HOMES I N  SHOREWOOD 
N T  ) /  CONTRACTOR'S T R A I L E R  I D E A  W I N S  

COMPANY G I V E S  
THE 

PROMINENT NEW ORLEANS HAULER HAS LONG 
COMPOSTING OF M U N I C I P A L  REFUSE ( ECONOMICS 

€AT-RECOVERY S A L V A G E ( M E T A L S  I /  CHICAGO HAULERS MAKE 
T H E  CHAhGE CAME GRADUALLY ( 

PROGRESS I S  THE K E Y  ( I N C I N E R A T I O N  
THE ECONGMIC D I S P O S A L  OF TOWN'S REFUSE ( OPEN-DUMP 

I L L  1 /  S O L I D  WASTE B I L L  TO P R O V I D E  $43 M I L L I O N  ( LAW 
S O L I D  WASTES D I S P O S A L  ( C O M P O S I T I O N  Q U A N T I T Y  D E S I G N  

N I T A R Y - L A N D F I  LL C O S T ( O P E R A T 1 N E )  EMISS I O N ( C O N T P 0 L  I I /  
AREA ( S A N I T A R Y - L A N D F I L L  COST(  O P E R A T I N G )  I / 
D E S I G N  SAFETY P O L L U T I O N  G R I N D E R t G A R B A G E I  MANAGEMENT 

I N C I N E R A T I O N  

A D  
C O O K I N G  R I G  PREPARES GARBAGE FOR 

THE GARBAGE 
FORTY STATES P R O H I B I T  UNCOCKED GARBAGE D I E T  F@R 

P R I V A T E  HAULERS 
ON I /  B I G  T R A I L E R S  

COURT 
R )  ) /  HOW TO SOLVE THE 

T H E  C L E A N S I N G  S E R V I C E S  O F  A 
BARGES I N  

COST (OPERAT I N G )  I /  MOUNT 
EXAMPLE O F  REFUSE I N C I N E R A T I O N  PLANT AT NEUSTADT I N  

I N C I N E R A T I O N  P L A N T  OF M U N I C I P A L I T Y  OF GLUECKSTADT I N  

COMPOST-MAKING I N  THE NETHERLANDS, I T S  

T I O N  I /  A STUDY OF THE USE OF 
ASTE I /  SAFF AND S A N I T A R Y  

THE C O N T R I B U T I O N  FROM T H E  I N D I V I D U A L  

I N G  ON SEWAGE SYSTEMS AND ENVIRONMENTAL S A N I T A T I O N  ( 
BAGE ( G R I N D E P ( H 0 M E J  ) /  A L L  

I N C I N E R A T O R  I N S T A L L A T I O N  A T  
AGE I /  T R A I L E R S  
/ REFUS E 

NEW TRENDS I N  
S O L I D  WASTES H A N @ L I N G  I N  

HOW HOT I S  I' TOO 
FRANK ANSWERS TO SOME 

T U R E )  I /  HOW 
L O S  ANGELES E M B R O I L E D  I N  

P U L V E R I Z A T I C N  F A C I L I T Y  HAS C A P A C I T Y  OF 15 TONS A N  
HOW TO E S T I M A T E  

MONTREAL CHANGES C O L L E C T I O N  
APARTMENT 

WHY T h E  C I T Y  OF GHENT CHOSE TO COMPOST 
B L I C  ( I N C I N E R A T I O N  ) /  

EFFECT OF EARTH COVER ON 
L L U T I O N  PROBLEM ( A P P L I A N C E  G A S - F I R E D  PROTOTYPE COST 
ECOVERY I N C I N E P A T  I O N  I /  ACCUMULATION 'AND D I S P O S A L  O F  
PER PERSON D A I L Y  ( G R I N D E R ( H 0 M E I  I /  
ASPECTS ( H E A L T H  1/  COMPO S T I N G  OF 

E F F E C T  OF A D D I T I V E S  ON WINDROW COMPOSTING OF GROUND 
A D D I T I V E S  AND WINDROW COMPOSTING OF GROUND 

ECONOMICS O F  COMPOSTING SEWAGE SLUDGE AND 
ENTS ( F E R T I L I Z E R - V A L U E  COMPOSTING 1/  U T I L I Z A T I O N  O F  
OL I /  T H E O R E T I C A L  C G N S I D E R A T I O N S  OF THE TPEbTMENT OF 
I /  PROBLEMS I N  T H E  D E S T R U C T I O N  A N 0  USE OF 

E X A M I N A T I O N  O F  
D I S P O S P L  OF 

IPMENT(COMP0ST I N G )  W A N T  I T Y  I /  NEW I N S T A L L A T I O N S  FOR 
C T A L  E M P H A S I S  ON C E L L U L O S E  D I G E S T I O N  ( COMPOSTING I /  

WASTE D I S P O S A L  PROBLEP ( COMPOSTING TOLLEMACHE 1 /  

COMPOSTING DOMESTIC REFUSE I N  

CHE I /  HCUSEHCLD NASTE C I S P O S A L  - 11. M A B E L R E I G N ' S  
T Q O L )  C O M P O S I T I O N  SETTLEMENT 1 /  CHY YOU SHOULD A V O I D  

COMPOSTING OPERATIONS B E G I N  A T  
O P E R A T I  NG 1 1 / COMPOSTING WORKS I N  
S T ( S U B S 1 D Y )  I N C I N F P F T I O N  ) /  
NGLAND'S OLDEST " h A U L I E P "  SERVES N A T I O N ' S  I N D U S T R I A L  

THERMAL D E C O M P O S I T I O N  O F  
STON O F  TREATMENT B Y  N A T U R A L  CONVERSION I N T O  ORGANIC 

R E C D N S T I  T U T  I ON 0 F 
ST ( O P E R A T I N G )  I /  D I G E S T E R  CONVERTS SAWDUST I N T O  

T H E  E V A L U A T I O N  O F  T H E  ORGANIC MATTER I N  
O S T I N G  ) /  

THE RESURGENCE OF 

E PREPARATIOY AND U T I L I Z A T I O N  OF M U N I C I P A L  WASTES I N  
T A L )  ) /  THE TOWN OF 

REFUSE COMPOST I N  POULTRY 
N P I P E L I N E S  ( C O S T ( C A P 1 T A L )  COST(OPERAT1NGI  G R I N D I N G  
ERY)  I N C I N E R A T I O N  ) /  COMBUSTION OF 
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H I G H E S T  FOR TRASH WORKERS ( SAFETY I /  
H I G H L A N D  PARK L A N D F I L L  I S A N I T A R Y - L A N D F I L L  I /  
HIGHWAY A C T ' S  TAX LAW ( LAW C O L L E C T I O N  ) /  
HIGHWAY L I T T E R  PROBLEM ( C O L L E C T I O N  I /  
H I L L  ( TRANSFER-STATION S A N I T A R Y - L A N D F I L L  ODOR COLLEC 
H I L L S  ( R E C L A M A T I O N ( L A N D 1  I /  
H I L L S  V I L L A G E  W I L L  G R I N D  T H E I R  GARBAGE ( GRINDER(H0ME 
H I M  I N D U S T R I A L  D I S P O S A L  CONTRACT ( C O L L E C T I O N - E Q U I  PME 
H I N T S  FOR BETTER L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  I /  
H I S T O R I C A L  ROCTS OF OUR ECOLOGIC C R I S I S /  
H I S T O R Y  ( C O L L E C T I O N  I /  
H I  STORY 1 / 
H I S T O R Y  B Y  B U I L D I N G  F I R S T  P R I V A T E  I N C I N E R A T O R  ( COST(  
H I S T O R Y  C O L L E C T I O N  I /  
H I S T O R Y  C O L L E C T I O N  ) /  
H I S T O R Y  C O M P O S I T I O N  Q U A N T I T Y  I N C I N E R A T I O N  I /  
H I S T O R Y  COMPOSTING C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L  
H I S T O R Y  E M I S S I O N ( C O N T R O L 1  COST(OPERAT1NG) COST(  C A P I T A  
H I S T O R Y  O F  EFFORTS A T  I N C I N E R A T I O N  I N  THE LOS ANGELES 
H I S T O R Y  O F  EFFORTS AT I N C I N E R A T I O N  I N  THE LOS ANGELES 
H I S T O R Y  PATHOGENS P U B L I C  ACCEPTANCE ) /  M U N I C I P A L  REFU 
HISTO-RY TOOK FORM I N  ENGLAND/  

HOC CONFERENCE ON S O L I D  WASTE T R A I N I N G /  
HOG F E E D I N G /  
HOG F E E D I N G  B U S I N E S S  I N  C A L I F O R N I A  ( A N I M A L ( F E E D )  ) /  
HOGS ( LAW ANIMAL-FOOD) I /  
HOLD STRONG CREGON P O S I T I O N  ( C O L L E C T I O N  1 /  
HOLD THE KEY TO C I T Y ' S  PROBLEM ( I N C I N E R A T O R  C C L L E C T I  
HOLDS C I T Y  L I A B L E  FOR DAMAGE ( S A N I T A R Y - L A N D F I L L  I /  
H O L I D A Y  C O L L E C T I O N  PROBLEM ( FREQUENCY T R A I N ( V E H 1 C U L A  
H O L I D A Y  RESORT/  
HOLLAND H A U L  REFUSE TO I N C I N E R A T O R S  ( TRANSFER I /  
H O L L Y ' S  REFUSE PROGRAM ( C O L L E C T 1  ON S A N I T A R Y - L A N D F I L L  
H O L S T E I N  ( D E S I G N  HEAT-RECOVERY POWER ECONOMICS(  POWER 
H O L S T E I N  ( HEAT-RECOVERY S,LUCGE(DRYING)  1 /  REFUSE 
HOME COMPOSTING U N I T S  ( T H E R M O P H I L I C  I /  
HOME FOOD WASTE DISPOSERS ( G R I N D E R ( U S E )  VOLUME-REDUC 
HOME REFUSE STORAGE ( C O N T A I N E R  H E A L T H  S A F E T Y  BULKY-W 
HOME TO T H E  SEWER SYSTEM ( GRINDER(GARBAGE1 I /  
HOME U N I T  #'/ 

HOME-GRINDER VECTOR ) /  EFFECTS OF GARBAGE G R I N D  
HOMES I N  SHOREWOOD H I L L S  V I L L A G E  W I L L  G R I N D  T H E I R  GAR 
HONG KONG ( R C T A R Y - K I L N  D E S I G N  ) /  
HOOKED T O  PACKERS SPEED WASTE PAPER C O L L E C T I O N  ( SALV 
HOPPER D E S I G N E D  FOR DOCK-LEVEL DUMPING ( C O L L E C T I O N  1 
H O S P I T A L  I N C I N E R A T I O N  D E S I G N  ( PATHOGEN I /  
HOSPXTALS ( Q U A N T I T I E S  C O L L E C T I O N  I N C I N E R A T I O N  ) /  
HOT I' I N  AN I N C I N E R A T O R  ( DESIGN(TEMPERATURE1 I /  
HOT I N C I N E R A T O R  QUESTIONS ( E M I S S I O N ( C O N T R 0 L J  I /  
HOT IS TOO HOT II I N  AN I N C I N E R A T O R  ( D E S I G N ( T E M P E R A  
HOT REFUSE D I S P U T E  ( LAW S E P A R A T I O N  S A L V A G E  ) /  
HOUR B A L L I S T I C - S E P A R A T I O N  G R I N D I N G  ) /  
HOURLY S A N I T A R Y - L A N D F I L L  COSTS ( C O S T ( 0 P E R A T I N G )  I / 
HOURS/ 
HOUSE I N C I N E R A T O R S  ( P O L L U T I O N ( A I R 1  I /  
HOUSE REFUSE ( COMPOSTING ) /  
HOUSE REFUSE D I S P O S A L  I N  THE WEST GERMAN FEDERAL REPU 
HOU S E F L Y EM E R GENC E / 
HOUSEHOLD I /  NEW SMOKELESS ODORLESS I N C I N E R A T O R S  PROV 
HOUSEHOLD AND I N D U S T R I A L  WASTES ( Q U A N T I T Y  CHARACTER1 
HOUSEHOLD GARBAGE G R I N D E R S  USE 1.14 GALLONS OF WATER 
HOUSEHOLD GARBAGE W I T H  S P E C I A L  REFERENCE T O  H Y G I E N I C  
HOUSEHOLD REFUSE/  E X P E R I M E N T S  ON T P E  
HOUSEHOLD REFUSE ( B A C T E R I A ( C U L T U R E 1  ) /  
HOUSEHOLD REFUSE ( SLUDGE (SEWAGE) I /  
HOUSEHOLD REFUSE AND SEWAGE I N  FORESTRY GERMAN AND DU 
HOUSEHOLD REFUSE BY FERMENTATION ( COMPOSTING VECTOR- 
HOUSEHOLD REFUSE I N  MOROCCO ( COMPOSTING C O M P O S I T I O N  
HOUSEHOLD REFUSE I N  TORONTO ( Q U A N T I T Y  C O M P O S I T I O N  I /  
HOUSEHOLD REFUSE I N  WET GRAVEL P I T S  ( OPEN-DUMPING ) /  
HOUSEHOLD REFUSE TREATMENT I N  V E R S A I L L E S  R E G I O N  ( COM 

HOUSEHOLD WASTE D I S P O S A L  - 11. M A B E L R E I G N ' S  HOUSEHOLD 
HOUSEHOLD WASTE D I S P O S A L  PROBLEM I COMPOSTING TOLLEMA 
HOUSING CONSTRUCT I O N  ON REFUSE L A N D F I L L S  ( R E C L A M A T I O  
HO U STON / 
HOUSTON ( I N C I N E R A T I O N  COMPOSTING COST(SUBS1DY 1 COST(  
HOUSTON FORCES COMPOST P L A N T  SHUTDOWN ( COMPOSTING CO 
HUB ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I / E 
HUMAN WASTE ( I N C I N E R A T I O N  ) /  
HUM I C C 0 M P OS T . 
HUMUS/ 
HUMUS ( B A C T E R I A ( C U L T U R E )  COMPOSTING COST ( C A P I T A L )  CO 
HUMUS F E R T I L I Z E R S /  
HUMUS F E R T I L I Z E R S  FROM VEGETABLE RAW M A T E R I A L S  ( COMP 
HUMUS. ( COMPOST I /  
HUMUS-FORMING COMPOST ( COMPOSTING 1 / 
HUNGARY ( COMPOSTING COMPOST(APPL I C A T I O N )  I /  TH 
H U N T I N G T O N  LOOKS AHEAD--WITH I N C I N E R A T I O N  ( C O S T ( C A P 1  
HUSBANDRY ( A P P L I C A T I O N ( C O M P 0 S T )  / 
HYDRAULIC-TRANSPORT PNEUMAT IC-TRANSPORT ) / COLLECT I O N  
HYDROCARBON-CONTAINING R E F 1  NERY SLUDGE ( S L U D G E ( R E F 1 N  

H I S T O R Y ,  P L A N N I N G  AND P O S S I B I L I T I E S /  

HOUSEHOLD WASTE D I S P O S A L  - I. SOME M I C R O B I O L O G I C A L  AS 

( C 0 M P 0 S T I N G COM POST ( F ERJ. I L I Z E R-V A L U E 

0 1-06-0 184 3 
07-01-01384 
01-04-0 1729 
03- 13-0 1609 
03-03-0 1851 
0 7-0 1-0 0 7 5 7 
09-07-0 1335 
03-02-0 1547 
07-0 1-0 1572 
0 1- 12-009 48 
03-01-00457 
06- 0 4-00 7 27 
08-03-01543 
01-0 1-0 141 5 
0 8-0 3-0 14 45 
0 1-0 1 -0 1 8 98 
01-04-01823 
08-0 3-000 25 
08-03 -00960 
08-0 3- 0 13 41 
01-0 1-007 26 
08-03-0 16 29 
06-03-00292 . 
01-01-02120 
0 9- 0 5-0 1 1 36 
09-05-01242 
0 9- 0 5-0 1 1 3 2 
03-01-01663 
0 8-03-004 5 8 
0 1- 0 4- 0 1 9 41 
03-07-00079 
01-12-02010 
09-06-0 1904 
03-01-00519 
OB-0 3-0 1243 
08-03-01244 
06 -0 2-00 2 73 
09-07-00741 
0 3-04-0 1748 
09-07 -009 70 
06-01-00265 
09-0 1-0 15 28 
09-07-01335 
0 8-0 3- 0 1268 
04-0 1-0 19 12 
03-04-01621 
08-13-00745 
03 -01 -0 2096 
08-13-00620 
08-06-006 36 
08-1 3-00620 
03-0 1-0 17 50 
05-02-00513 
07- 12-01 720 
03-01-01762 
08 -Q 1-0 139 2 
06- 0 3- 00 2 0 6 
01-0 1-00202 
07-0 5-00 537 
0 8- 0 5- 0000 1 
01-0 1-0 15 30 
09-07-01138 
06-09-0 1479 
06 -0 1-00 4 5 2 
06-01-00836 
0 6-0 5-0 15 42 
06-0 6-0 15 2 1 
06- 0 1-01 2 2 2  
06-03-01128 
02-0 2-00290 
09-03-00514 
06-0 4-0 12 26 
06-0 1-01 9 84 
0 6-04-0 19 79 
06-04-0 1979 
07-10-00177 
06-03-01928 
06-03-00 162 
06- 03-00 279 
03-0 1-0 1842 
10-1 3-00779 
- 06-04-01302 __ 
06-04-00328 
06-04-00615 
06-C8-00336 
06-1 1-00329 
0 6-0 6- 0 19 27 
06-04-00321 
06- 0 3-00 3 45 
08-03-01421 
06-0 6-00 3 43 
10-09-0 11 9 1 
08-0 4-007 66 
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ECTOR ( E M I S S I O N ( A N A L Y S 1 S )  I /  S T U D I E S  ON A N A L Y S I S  O F  HYDROCARBONS FROM I N C I N E R A T O R  E F F L U E N T S  W I T H  F L A M E  I O  
HYDROGEN C H L C R I D E  CORROSION I N  REFUS E BURNING P L A N T S /  

V E R S I O N  OF ORGANIC S O L I D  WASTES I N T O  YEAST ( SALVAGE H Y D R O L Y S I S  ECONOMICS F E R M E N T A T I O N  ) /  C CN 
OF STUTTGAPT-MOEHRINGEN I N  THE SERVICE OF M U N I C I P A L  H Y G I E N E  ( C O S T ( C A P 1 T A L  I I /  T H E  REFUSE COMPOSTING WORK 

E A L T H  ( I N C I N E R A T I O N  I /  UNSOLVED PROBLEMS OF H Y G I E N F  FOR WASTE REMOVAL I N  I N S T I T U T I O N S  OF P U B L I C  H 
P O S T I N G  OOCR I N S E C T  VECTOR ) /  T H E  REQUIFEMENTS O F  H Y G I E N E  I N  T H E  D I S P O S A L  OF TOWN WASTES ( PATHOGEN COM 
H O G E N ( A N I M A L 1  PATHOGEN I /  REQUIREMENTS OF V E T E R I N A R Y  H Y G I E N E  I N  T H E  REMOVAL OF URBAN REFUSE ( PATHOGEN P A T  
N t W A T E R )  I/ T H E  A C T I V I T I E S  OF T H E  S T A T E  I N S T I T U T E  O F  H Y G I E N E  I N  THE YEAR 1961 ( H E A L T H  COMPOSTING P C L L U T I O  
S T I N G  OF HOUSEHOLD GAPBAGE W I T H  S P E C I A L  REFERENCE TO H Y G I E N I C  ASPECTS ( H E A L T H  I /  COMPO 
-ENERGETIC S T A T I O N  ( H E A L T H  PATHOGEN I /  H Y G I E N I C  ASSESSMENT OF WASTE D E C O N T A M I N A T I O N  A T  A 810 
/ H Y G I E N I C  C R I T E R I A  OF THE E V A L U A T I O N  OF REFUSE CCMPOST 
SCREEN I /  H Y G I E N I C  R E F U S E  COMPOSTING AND D I S P O S A L  P L A N T  ( FERMA 

ER-SOLUBLE P E T A L  .OR NITROGEN- 8-ASE - S A L T  OF NITROUS OR H Y P O N I T R I C  -ACID I_ SALVAGE 1 / METHOD OF D E G R A D I  I\'G FCLY 
COMPOSTING FROM THE H Y G I E N I C  V I E W P O I N T  ( PATHOGEN I /  

U S E  C O L L E C T I O N  AND D I S P O S A L  I N  WESTERN EUROPE - PART 
I-EAVY I N D U S T R Y  SERVED B Y  B I G  C O N T A I N E R  

HEA T- P EC 0 VERY 1 / S O L I D  WASTE T R A I N  
A NEW 

F I L L  TRANSFER-STATION I /  A NEW 
A NEW 

WET-OXIDATION - A F R E S H  
ON-EQUIPMENT I /  CONTRACTOR'S T R A I L E R  
( V E H I C L E )  C O L L E C T I O N ( C O N T A 1 N E R I  ) /  PROGRESS I V  E 

NEW 
UCTS I N  GRATE F I R E S  ( I N C I N E R A T I C N  I /  
L L E C T I O N  B E N E F I T ( C O L L E C T I O N 1  C O S T ( R E F U S E )  1 / 

C A L I F O R N I A  C I T Y  MAKES WAR ON 
NEW B I L L  PROPOSED TO STOP 

S E L E C T I O N  OF PEFUSE D I  SPOSAL S I T E S  I N  NORTHEASTERN 

REFUSE D I S P O S A L  NEEDS AND P R A C T I C E S  I N  NORTHEASTERN 
I N E R A T I O N  S A N I T A R Y - L A N D F I L L  1 / C O L L E C T I  ON COSTS PUSH 
C T I O N  COST(OPERAT1NG) I /  
1 ) /  TENEMENT PEFUSE D I S P O S A L  SYSTEMS AND A R T I F I C I A L  
I T A L  I G R I N D I N G  RASP B A L L  I STIC-SEPARATOR I / 

THE 
SAN I TAR Y- LANDF I L L E M I  SS I OK ( CCNTROL 

E R A T I O N  ( ECONOMICS E M I S S I O N ( C O N T R 0 L  I S I T E - S E L E C T I O N  
OF MATURE F L Y  LARVAE FRCM REFUSE CONTAINERS AND I T S  

WCRLD WASTE TRADE DIRECTORY OF 
THE ART OF THE 

F I G U P E  I N  APWA R E L E A S E  G I V E S  WRONG 
O L )  I /  TO 

D E T R O I T  EDUCATES C I T I Z E N S  TO 
REFUSE C O L L E C T I O N  T R A I N  

D I S P O S I N G  O F  REFUSE A T  THE SOURCE ( Q U A N T I T Y  

QUANTITY 1 / 

FROM DECOMPOSING REFUSE/ 
FROM DECOMPOSING REFUSE i SANITARY-LANDFILL-)/-- - 

M U S C A T I N E  SUCCESSFULLY USES 
NETHERLANDS ( N I G H T - S O I L  SLUDGE(SEWAGE) ) /  

WORTHING ( C O S T ( O P E R A T I N G 1  S A L V A E E  ) /  WORK STUDY AND 
T I N G )  ECONOMICS C O L L E C T I O N  I /  D E T R O I T  
N T P O L )  I /  WE 
O S T ( C A P 1 T A L I  WATEP-WALL E M I S S I O N ( C O N T R 0 L I  ) /  NAVY TO 

NAVY TO 
I /  ONLY F I F T E E N  PERCENT O F  A L L  S O L I D  WASTES I S  

E I /  S P E C I A L  TECHNIQUES FOR A N A L Y Z I N G  S O L I D  WASTE OR 
EXPERIENCE I N  O P E R A T I N G  STUTTGART GARBAGE 

R HEAT-RFCCVERY D E S I G N  A S H ( C O M P O S 1 T I O N )  VOLUND I /  

I O N  I /  E L E C T R I C A L  AND M E C H A N I C A L  EQUIPMENT OF REFUSE 
THE COMPONENTS OF ORGANIC O R I G I N  I N T O  F E R T I L I Z E R  AND 

C O M P O S I T I O N  O F  GARBAGE AND GARBAGE 
ON S I T E  

EUROPEAN DEVELOPMENTS I N  REFUSE 
ST. L O U I S  TURNS TO 

NEW METHED FCI; D I S P O S A L  C F  T O X I C  C Y A N I D E  WASTES ( 
GENERAL O V E R A L L  APPROACH TO I N D U S T R I A L  

NEW DEVELOPMENTS I N  I N D U S T R I A L  
S I L I C O N  C A R B I D E  REFRACTORIES I N  

S E  D I S P O S A L  W I T H  S P E C I A L  REFERENCE T O  COMPOSTING AND 
HOW CAN WE GET 

MODERN PACKER TRUCKS AND 
EAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  B Y  

MODERN LOOK A T  REFUSE 
T I O N ( A 1 R )  I /  A I R  P O L L U T I O N  AND 
I /  GARBAGE PROCESSING METHODS - ADVANTAGES O F  REFUSE 

REFUSE C O L L E C T I O N  AND 
THE TOWN OF H U N T I N G T O N  LOOKS AHEAD--WITH 

I O N  R A I L - H A U L  ) /  M I L W A U K E E  P I C K S  R A I L H A U L  I N S T E A D  OF 
E A N  P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  BY 

GARBAGE CAN BURN C L E A N  W I T H  E N G I N E E R E D  
T I O N  I M P L E M E N T A T I O N  ) /  R E G I O N A L  D I S T R I C T S  FOR 

ECONOMICS OF H E A T  RECOVERY I N  D I R E C T - F L A M E  FUME 
NEW I N S T R U M E N T A T I O N  I N  M U N I C I P A L  

A I R  P O L L U T I O N  CONTROL I N  M U N I C I P A L  
ONTROL OF A I R  P O L L U T I O N  AND WASTE H E A T  RECOVERY FROM 

HAULAWAY 

I /  

0 8-0 6-000 52 
08-0 8-00769 
10-13-02107 
06- 0 3- 0 14  83 
08-0 1-0 1372 
06-09-01476 
06- 09-00 4 5 3  
06-09-01865 
06-09-0 1479 
0 6-09-0 1280 
0 6-09 -0 0 3 9 1 
06-03-00291 
06-09-00356 
10-1 3-02 169 

I 
I- REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  ( FREQUENCY 
I D E A  ( C O L L E C T I O N  I /  
I D E A  D E R A I L S  ( P A I L - H A U L  COST(OPERAT1NG) I N C I N E R A T I O N  
I D E A  I N  I N C I N E R A T O R  S T O K I N G  ( COMBUSTION ) /  
I D E A  I N  L A N D F I L L  O P E R A T I O N  ( COMPACTION S A N I T A R Y - L A N D  
I D E A  I N  L A N D F I L L  O P E R A T I O N  ( S A N I T A R Y - L A N D F I L L  ) /  
I D E A  I N  SEWAGE TREATMENT ( C O S T t C A P I T A L I  C E S I G N  I /  
I D E A  W I N S  H I M  I N D U S T R I A L  D I S P O S A L  CONTRACT ( C O L L E C T I  
I D E A S  H E L P  NEW-JERSEY P R I V A T E  CONTRACTOR ( C O L L E C T I O N  
I D E A S  I N  REFUSE S A N I T A T I O N /  
I D E A S  ON COMBINED COMBUSTION OF SLUDGE AND WASTE PROD 
I F  REFUSE S E R V I C E S  STOP WHAT HAPPENS ( VECTOR P E S T  CO 
I I A  I N C I N E R A T O R  OPERATORS MANUAL/ 
I I A  I N C I N E R A T O R  STANDARDS/  
I L L E G A L  RECEPTACLES ( LAW C O L L E C T I O N ( C O N T A 1 N E R I  ) /  
I L L E G A L  USE OF I N C I N E R A T O R  ( LAW E M I S S I O N ( C O N T R 0 L )  11 
I L L I N O I S  ( S A N I T A R Y - L A N D F I L L  I /  
I L L I N O I S  MEASURE A I M S  AT UPGRADING D I S P O S A L  ( LAW I /  
I L L I N O I S  M E T R O P O L I T A N  AREA P L A N  ( OPEN-DUMPING S A N I T A  
I L L I N O I S  TAX L I M I T  C E I L I N G  ( C O S T ( C O L L E C T I 0 N )  COLLECT 
i L L I N O I S  V I L L A G E  SWITCHES T O  P R I V A T E  CONTRACT ( C O L L E  
I L L U M I N A T I O N  OF COMMUNAL AREAS ( C O L L E C T I O N  C O S T ( C 0 L L  
I L L U S T R A T E D  TCUR OF OVERSEAS COMPOST P L A N T  ( C O S T ( C A P  
I M M I N E N T  S O L I D  WASTE C R I S I S /  
IMPACT OF T H E  S O L I D  WASTE D I S P O S A L  ACT ( I N C I N E R A T I O N  
I M P L E M E N T A T I O N  ) / R E G I O N A L  D I S T R I C T S  FOR I N C I N  
I M P L I C A T I O N  ON THE FREQUENCY OF REFUSE C O L L E C T I C N  ( V 
IMPORTERS A N 0  EXPORTERS ( SALVAGE I /  
I MPO S S I  B L E  / 
I M P R E S S I O N  ( COST( OPERATING I / 
IMPROVE APARTMENT-HOUSE I N C I N E R A T O R S  ( E M I S S I O N ( C 0 N T R  
IMPROVE S A N I T A T I O N  ( C O L L E C T I C N  1 / 
IMPROVES S E R V I C E  ( T R A I N ( V E H I C U L A R 1  I /  
I N - S I T U  GRINDER(HOME1 I /  
I N - S I T U  I N V E S T I G A T I O N  OF MOVEMENTS OF GASES PRODUCED 
I N - S I T U  I N V E S T I G A T I O N  OF MOVEMENTS OF GASES PRODUCED 
IN-TOWN L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  I /  
I N A U G U R A T I O N  O F  T H E  COMPDSTING P L A N T  A T  DANTUMADEEL, 
INC. ,  SERVES A LARGE, V A R I E D  C L I E N T E L E /  
I N C E N T I V E  BONUS A S  A P P L I C A B L E  TO REFUSE C O L L E C T I O h  AN 
I N C E N T I V E  SYSTEM SAVES $2 M I L L I O N  YEARLY ( C O S T ( 0 P E R A  
I N C I N E R A T E  OUR REFUSE NOW ( HEAT-RECOVERY E M I S S I C N ( C 0  
I N C I N E R A T E  R U B B I S H  FOR POWER ( HEAT-RECOVERY C A L O R I F I  
I N C I N E P A T E  R U B B I S H  FOR POWER ( POWER- RECOVERY j /  
I N C I N E R A T E D  ( I N C I N E R A T I O N  EM1 S S I  ON( CONTROL I Q U A N T I T Y  
I N C I N E R A T E D  R E S I D U E  ( A N A L Y S I S (  R E S I D U E  1 C A L O R I F I C - V A L  
I N C I N E R A T I N G  PLANT ( D E S I G N  I N C I N E R A T O R  I /  
I N C I N E R A T I N G  P L A N T  A T  SAINT-OUEN ( S E I N E )  ( I N C I N E R A T O  
I N C I N E R A T I N G  PLANT COSTS ( C O S T ( C A P 1 T A L )  I N C I N E R A T I O N  
I N C I N E R A T I N G  PLANT I N  GENEVA ( P O L L U T I O N  I N C I N E R A T I O N  
I N C I N E R A T I N G  THE NONTRANSFORMABLE SUBSTANCES ( COMPOS 
I N C I N E R A T I O N /  
I N C I N E R A T I O N /  
I N C I N E R A T I O N /  
I NC I NE R A T 1  ON/ 
I N C  I NERAT I ON / 
I NC I NER AT I ON/ 
I N C I N E R A T I O N /  
I N C I N E R A T I O N  / 
I NC I NER AT I O N /  
I N C I N E R A T I O N  ( C A P A C I T Y  C O M P O S I T I O N  I /  
I N C I N E R A T I O N  ( C O L L E C T I O N  ECONOMICS I /  
I N C I N E R A T I O N  ( C O M P O S I T I O N  CALOR1 F I C - V A L U E  HEAT-RECOV 
I N C I N E R A T I O N  I C O M P O S I T I O N  E M I S S I O N (  CONTROL)  1 / 
I N C I N E R A T I O N  ( COMPOST I N G  E M I S S I O N ( C O N T R 0 L I  LAW P O L L U  
I NC I N E R A T I  ON ( COMPOST I NG S AN I T  ARY - L  ANDF I L L  HE AT-R ECO 
I N C I N E P A T I O N  ( COST Q U A N T I T Y  ) /  
I N C I N E R A T I O N  ( COST ( C A P I T A L )  I /  
I N C I N E R A T I O N  ( C O S T ( O P E R A T 1  NGI C O M P A C T I O N ( S T A T 1 O N A R Y I  
I N C I N E R A T I O N  ( C O S T ( O P E R A T I N G 1  HEAT-RECOVERY H E A T ( S P A  
I N C I N E R A T I O N  ( D E S I G N  ) /  
I N C I N E R A T I O N  ( ECONOMICS E M I S S I O N (  CONTROL S I T E - S E L E C  
I N C  I N E R  AT I ON ( EM I S S  I O N  ( CONTROL I I / 
I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L )  ) /  
I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R 0 L I  ) /  
I N C I N E R A T I O N  ( EM I S S  I O N  ( CONTROL 1 EM I S S  I O N  (COMPOS1 T I  ON 

R E F U  

03- 0 1-00 5 54 
0 3-04-00 39 5 
1 O-C8-020 80 
08-03-C1348 
07-13-0 2137 
07-13-001 54 
10-01-008 32  
0 3 4 2 - 0  1547 
03-01-01568 
03-0 1-0 11 83 
08-03-00767 
03- 13-01795 
08-13-01051 
08-12-01049 
03-04-01828 
08-06-00029 
07- 03-0020 9 
0 1-'24-02142 
@1-0 5 -0 12 9 3 
0 1-05-01 7 4 7  
03-  13-0 1667 
03-01 -02@ 87 
06- 03- 00880 
01-C 1-00105 
01-C4-00232 
0 8-03-005 10 
03-1 1-01490 
04- 0 2-0 21 0 5 
01-01-00612 
01-02-00665 
0 8-C 6-0 13 38 
03-0 1-0 120 5 
03-01-01068 
09-07- 009  20 
07-08-01697 
07-08-02110 
07-0 1-00499 
06-0 3-00346 
03-01-00500 
03 -0 1-0 1425 
03- 0 1-0 1 791 
08-03-0 119 5 
00-0 3-0 10 2 5 
0 8- 0 4- 0 0 9  9 3 
08-06-010 26 
0 8- 10-00487 
08-03-00753 
0 8-0 3 -0 10 54 
0 8- 1 4- 00 5 6 5 
08-0 3-0 12 2 5 
06-04-OC319 
02-02-01064 
0 8 - 0  1-01289 
08-0 3-009 89 
08-0 3-0 143 1 
08-04-00130 
08-04-00440 
0 8-0 4-00446 
08-09-00460 
06-03-02004 
08-1 3-00676 
03-01-01102 
0 8-0 3-C043 1 
08-03-000 16 
08-06-00304 
0 8- 0 3- 000 6 5 
03 -0 8-009 5 1 
08-03-0 1421 
10-08-01740 
OP-03-0 18 7 1  
@8-@3-0@C22 
08-03-005 10 
08-06-OCOO 7 
0 8- 0 6-00 6 8 1 
08-G6-00861 
08-06-009 7 7  

p 
c-t I 

i! 

r' 
t' 
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HAMMERMILL G R I N D S  LUMBER FOR I N C I N E R A T I O N  ( G R I N D I N G  BULKY-WASTE I /  

STEAM GENERATI  ON FROM I N C I N E R A T I O N  ( HEAT-RECOV ERY I /  

STEAM GENERATION FROM I N C I N E R A T I O N  ( HEAT-RECOVERY D E S I G N  ) /  

( SPACE) MARINE BARGE 1 /  P R A C T I C A L  E X P E R I E N C E  I N  I N C I N E R A T I O N  ( HEAT(PROCESS1 HEAT-RECOVERY POWER H E A T  

I T A L )  ) /  ECONOMICS OF S O L I D  WASTE I N C I N E R A T I O N  ( HEAT-RECOVERY C O S T ( 0 P E R A T I N G )  C C S T ( C A P  

OSAL I N  WESTERN EURCPE-- P A R T  I V- REFUSE D I S P O S A L  B Y  I N C I N E R A T I O N  ( HEAT-RECOVERY SALVAGE COST(OPERAT1NG) 
WER S A L V A G E I M E T A L S )  R E S I D U E  ) /  THE WORLDWIDE RUSH TO I N C I N E R A T I O N  ( HEAT-RECOVERY SLUDGE( SEWAGE I H E A T ( S T E A  
TEPEE I /  AUTO BODY AND B U L K  WASTE I N C I N E R A T I O N  ( P O L L U T I O N ( A 1 R )  SURVEY C O S T ( O P E R A T I N G 1  
E S I D U E  D E S I G N  GRATES A U X I L L A R Y - F U E L  ) /  P O T E N T I A L S  I N  I N C I N E R A T I O N  ( RESEARCH-POTENTIAL E M I S S I O N ( C O N T R 0 L )  H 
T C O P E R A T I  NG) ) / ONLY ONE ANSWER - I N C I N E R A T I O N  ( SALVAGE G R I N D I N G  S A N I T A R Y - L A N D F I L L  CCS 
AT-RECOVERY ECONOMICS 1 / M U N I C I P A L  I N C I N E R A T I O N  ( S A N I T A R Y - L A N O F I L L  E M I S S I O N ( C O N T R 0 L )  HE 

D I S P O S A L  GAP ( SALVAGE S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O N  I /  
WE L E A D  THE WORLD ( SALVAGE BULKY-WASTE I N C I N E R A T I O N  I /  

REFUSE P R E P A R A T I O N  W I T H  GORATOR ( G R I N D I N G  I N C I N E R A T I O N  ) /  
METHCDS OF GARBAGE PROCESSING ( COMPOSTING I N C I N E R A T I O N  ) /  
THE REFUSE PROBLEM @F SWISS RESORT TOWNS ( I N C I N E R A T I O N  ) /  

T H E R E ' S  NO U G L I N E S S  HERE ( I N C I N E R A T I O N  I /  
R E V O L V I N G  GRATES MAKE T H E  D I F F E R E N C E  ( I N C I N E R A T I O N  I /  

REFUSE I N C I N E R A T I O N  B Y  THE VOLUND SYSTEM ( VOLUND I N C I N E R A T I O N  ) /  
NEW CONTINUOUS GRATE PLANT FOR DERBY ( D E S I G N  I N C I N E R A T I O N  ) /  

B U I L T  FOR GROWTH ( I N C I N E R A T I O N  1/  
TCWN OF HEMPSTEAD RUNS A MODEL D I S P D S A L  P L A N T  ( I N C I N E R A T I O N  ) /  

I N C I N E F A T O R S  TO COST MILWAUKEE $10 M I L L I O N  ( I N C I N E R A T I O N  I /  
CEUD M I L L E  F A I T E  A T  GOVAN ( I N C I N E R A T I O N  I /  

I N C I N E R A T O R  BURNS L I Q U I D  WASTE S A F E L Y  ( I N C I N E R A T I O N  1 /  
I N C I N E R A T I N G  PLANT COSTS ( C O S T ( C A P 1 T A L  I N C I N E R A T I O N  I /  

THERMAL D E C O M P O S I T I O N  OF HUMAN WASTE ( I N C I N E R A T I O N  I /  

F E F U S E  D I S P O S A L  AT THE SOURCE ( I N C I N E R A T I O N  ) /  
E G I O N A L  REFUSE-DISPCSAL S O L U T I O N  ( S A N I T A R Y - L A N D F I L L  I N C I N E R 4 T I O N  I /  R 

ER NOW FEATURES A L U M I N I Z E D  STEEL S K I N  ( TEPEE BURNER I N C I N E R A T I O N  I /  BURN 
S Q U I E T  APARTMENT P I C K U P S  ( S A C K ( P A P E R 1  COST R E S I D U E  I N C I N E R A T I O N  I /  SACK 
RBURY'S SEWAGE-REFUSE D I  SPOSAL P L A N T  ( HEAT-RECOVERY I N C I N E R A T I O N  I /  WATE 

$214 M I L L I O N  SOUGHT I N  NEW YORK C I T Y  ( PROJECTIONS VOLUMES I N C I N E R A T I O N  ) /  
WASTES H A N D L I N G  I N  H O S P I T A L S  ( Q U A N T I T I E S  C O L L E C T I O N  I N C I N E R A T I O N  I /  S O L I D  
EFUSE D I S P O S A L  I N  T h E  WEST GERMAN F E D E R A L  R E P U B L I C  ( I N C I N E R A T I O N  1/  HOUSE R 
I N G  O F  REFUSE A h 0  SLUDGE ( COMPOSTING SLUDGE(SEWAGE1 I N C I N E R A T I O N  I /  PRGCESS 
SPOSAL B Y  CONTRACT E X T R A O R D I N A R Y  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  ) /  REFUSE D I  
I A L  WASTE FOR FACTORY POWER ( HEAT-RECOVERY G R I N D I N G  I N C I N E R A T I O N  I /  USE I N D U S T R  
SWER T O  T H E  SCRAP-YPRD BURNING PROBLEM ( BULKY-WASTE I N C I N E R A T I O N  I /  A P A R T I A L  AN 
E S  COMPOST P L A N T  SHUTDOWN ( COMPOSTING C O S T ( S U B S 1 D Y )  I N C I N E R A T I O N  1/ HOUSTON FORC 
PROBLEMS I N  M E T P O P O L I T A N  AREAS ( Q U A N T I T Y  COMPOSTING I N C I N E R A T I O N  ) /  S O L I 0  WASTE 

GE AND SOL I D  WASTES ( SLUDGE( SEWAGE) C O S T ( O P E P A T I N G 1  I N C I N E R A T I O N  I /  COMB I N  ES SL UD 
OR B U R N I N G  WASTE FRCM PRODUCTION OF F O I L  M A T E R I A L S  ( I N C I N E R A T I O N  I /  I N S T A L L A T I O N  F 
EYESORE TO A S S E T  ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E P A T I N G 1  I N C I N E R A T I O N  I /  L A N D F I L L  FROM 

P L A N T  FOR DUNDEE ( S A L V A G E ( M E T A L 1  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  I /  REFUSE P U L V E R I Z I N G  
CARBON-CONTAINIKG R E F I N E R Y  SLUDGE ( SLUDGE(REF1NERY I N C I N E R A T I O N  I /  COMBUSTION OF HYDRO 

THE D E S I G N  OF H I G H  R I S E  CHIMNEY AND CHUTE SYSTEMS ( I N C I N E R A T I O N  I /  FACTORS I N V O L V E D  I N  
OF COOPERATION ( C O S T ( O P E R A T I O N A L 1  S A N I T A R Y - L A N O F I L L  I N C I N E R A T I O N  ) /  HARTFORD AN EXAMFLE 
U S T I O N  OF SLUDGE A N 0  WASTE PRODUCTS I N  GR4TE F I R E S  ( I N C I N E R A T I O N  I /  I D E A S  ON C O M B I N E 0  COMB 
ACES S P E C I A L  PROBLEMS ( C O L L E C T I O N  S A N I  T A R Y - L A N D F I L L  I N C I N E R A T I O N  ) /  NEW ORLEANS DEPARTMENT F 
C O L L E C T I O N  SYSTEMS ( HEAT-RECOVERY E M I S S I O N (  CONTROL)  I N C I N E R A T I O N  I /  TOWNSHIP HAS V A R I E T Y  O F  
AGO S A N I T A R Y  D I S T R I C T  ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 I N C I N E R A T I O N  ) /  RECENT DEVELOPMENTS I N  C H I C  
WN'S R E F U S E  ( OPEN-DUMP H I S T O R Y  C O M P O S I T I O N  Q U A N T I T Y  I N C I N E R A T I O N  ) /  T H E  ECONOMIC D I S P O S A L  O F  TO 
FOR WASTE REMOVAL I N  I N S T I T U T I O N S  O F  P U B L I C  H E A L T H  ( I N C I N E R A T I O N  I /  UNSOLVED PROBLEMS OF H Y G I E N E  
THE WERDENBERG- L I E C H T E N S T E I N  R E G I O N  ( S W I T Z E R L A N D )  ( I N C I N E R A T I O N  I /  T H E  REFUSE U T I L I Z A T I O N  P L A N T  OF 
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SMOKELESS I N C I N E R A T I O N  FOR A BETTER V I E W  ( E M I S S I D N ( C O N T R 0 L )  I /  
STRY G A S - F I R E D  ) /  D I R E C T  FLAME METHOD OF I N C I N E R A T I O N  FOR C O M B U S T I B L E  SOLVENTS ( D I S P O S A L  I N D U  

YOU DON'T NEED A T A L L  STACK ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  I /  

REFUSE D I S P O S A L  AND THE MECHANICAL E N G I N E E R  ( I N C I N E R A T I O N  EMISS I O N ( C O N T R 0 L )  HEAT-RECOVERY I / 

A I R  P O L L U T I C N  CONTROL AND THE GAS I N D U S T R Y  ( I N C I N E R A T I O N  E M I S S I O N - C O N T R O L  G A S - F I R E D  ) /  

REFUSE D I S P O S A L  I N  M E D I U M  S I Z E  I N C I N E R A T I O N  FURNACES ( ECOKDMICS D E S I G N  I /  
HARBOR PEFUSE D I S P O S A L  I N  A LARGE PORT ( I N C I N E R A T I O N  G A S - F I R E D  E M I S S I O N ( C 0 N T R O L )  ) /  

TEM CENTRALZUG COMPACTORS SALVAGE T I P P I N G  C@MPOSTING I N C I N E R A T I O N  G R I N D I N G  I /  D E A L I N G  W I T H  DOMESTIC REFUSE 
E R A T I O N ( 1 N - S I T U )  SACK P L A S T I C - C A N S  R E C L A M A T I O N ( L A N D 1  I N C I N E R A T I O N  G R I N D I N G  I /  FUTURE TRENDS & N  WASTE STORA 
SE D I S P O S A L  ( Q U A N T I T Y  C O M P O S I T I O N  S A N I  T A R Y - L A N D F I L L  I N C I N E R A T I O N  G R I N D I N G  ANIMAL-FOOD COMPOSTING SALVAGE 
A C T I C E  ( C O L L E C T I O N  L I T T E R - R E M O V A L  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  G R I N D I N G  D I S P O S A L ( W A T E R )  OPEN-DUMP COMPO 
POSAL BY I N C I N E R A T I O N  OP COCPOSTING I N  RURAL AREAS ( I N C I N E R A T I O N  H A U L I N G ( C 0 S T )  ) /  AN I N V E S T I G A T I O N  ON THE 
L A N T  I N  MANNHEIM, WEST GERMANY ( HEAT-RECOVERY POWER I N C I N E R A T I O N  H E A T ( P R 0 C E S S I  C A L O R I F I C - V A L U E  ) /  P L A N N I N  

DUTCH I N C I N E R A T O R  TO EURN 1,000 TONS D A I L Y  ( POWER I N C I N E R A T I O N  HEAT-RECOVERY I /  
AGE F U E L  B C I L E R  P L A N T  FOR MAXIMUY STEAM PRODUCTION ( I N C I N E R A T I O N  HEAT-RECOVERY I /  A SALV 
WASTE T R A I N  I D E A  D E F A I L S  ( R A I L - H A U L  COST(DPERAT1NG) I N C I N E R A T I O N  HEAT-RECOVERY I /  
OBLEM ( C O S T ( 0 P E R A T I h G )  S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O N  HEAT-RECOVERY ) /  T H E  REFUSE D I S P O S A L  PR 
GEMENT ( VECTCRS PATHOGEN Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  HEAT-RECOVERY C O L L E C T I O N  BULKY-WASTE 1 / 
ON S I T E  OF TWO P R E V I C U S  P L A N T S  ( SALVAGE SEGREGATION I N C I N E R A T I O N  HEAT-RECOVERY C O M P A C T I D N ( B A L E R S )  ) /  F U L H  
O L I  P R O J E C T I O N S /  C I T I E S  VS. GARBAGE - WHO W I L L  W I N  ( I N C I N E R A T I O N  HEAT-RECOVERY COMPOSTING S A N I T A R Y - L A N D F I  

L I N S T A L L A T I O N  I N  MUiv ICH REFUSE POWER P L A N T  NORD I ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I D N ( C O N T R 0 L )  ) /  D E S I G  

SOL I D  

F U N  C I T Y  S T R I K E S  A T  P O L L U T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N (  CONTROL) ) / 

THE ROTTERDAM REFUSE POWER S T A T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY POWER ) / 
SOLID-WASTE D I S P O S A L  I N  C H E M I C A L  P L A N T S  ( SURVEY I N C I N E R A T I O N  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  ) /  

PEAN REFUSE-DISPOSAL ( C O S T ( C A P I T A L 1  C O S T ( G P E R A T I N G 1  I N C I N E R A T I O N  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  COMPOST1 
ED STEAM GENERATOR AT N A V Y  BASE, NORFOLK, V I R G I N I A  ( I N C I N E R A T I O N  HEAT-RECOVERY WATER-WALL EM1 S S I O N ( C O N T R 0  

PROGRESS I S  THE K E Y  ( I N C I N E R A T I O N  H I S T O R Y  C O L L E C T I O N  I /  
I N C I N E R A T I O N  H I S T O R Y  TOOK FORM I N  ENGLAND/  

E X P E R I M E N T A L  S T U D I E S  OF I N C I N E R A T I O N  I N  A C Y L I N D R I C A L  COMBUSTION CHAMBER/ 
P O T E N T I A L  ADVANTAGES OF I N C I N E R A T I O N  I N  F L U I D 1  ZED BEDS/ 

R E F U S E )  T E S T ( 1 N C I N E R A T O F )  ) /  TEST ON I N C I N E R A T I O N  I N  GREAT B R I T A I N  ( C O M P O S I T I O N  STANDARD( 
-RECOVERY POWER E M I S S I O N  E M I S S I O N ( C O N T R 0 L )  1 / REFUSE I N C I N E R A T I O N  I N  HAMBURG AND I T S  E X T E N S I O N  W I T H  VON-RD 
-VALUE ( C C M P O S I T I O N  CORROSION 11 P R A C T I C E  O F  REFUSE I N C I N E R A T I O N  I N  J A P A N  - BURNING OF REFUSE W I T H  H I G H  M 

0 8- 04- 006 27 
08-0 3-000 3 8 
08-06-02126 
08-01-00140 
0 8-0 1 -0 1 2 5 8 
08- 03-0 1201 
02-01-0 1863 
08-03-01279 
0 1-0 5-006 56 
OB-03-00597 
03-01-00543 
08- 11-008 23 
08-03-01639 
01-01-01 668 
01-01-00505 
01-01-0 1887 
06-12-00415 
01-01-00462 
06-01-01390 
0 6-0 3-00 162 
06-0 3 -0 1 5 3 2 
0 1-0 2-00 40 5 
01-12-009 1 8  
08-03-00221 
06-01-0 1895 
08-08-00609 
08-03-01298 
0 8-0 3-00 40 1 
08-03'0 1831 
0 1- 0 1-00419 
0 8-0 3-00413 
08-07-01836 
08- 03-000 9 4  
08-03-00 120 
07- 12-013 33 
08-13-01939 
0 8-1 4-007 7 2  
01-01-01 31 7 
08-03-00398 
07-01 -01 8 08 
OB- 03-0 1 874 
06-03-00 169 
08-14-01587 
0 8- 0 3-0 0 8 6 4  
0 8 -14-00 60 2 
02-01-01119 
08- 13-007 45 
08-13-00818 
08-0 3- 0 1290 
08-0 3-0 1709 
OB-03-00144 
0 8-0 3-00506 
01  -0 1-0 1398 
0 8- 0 3-0 130 6 
08-03-01355 
08-03-01259 
0 1-0 1-00624 
08-06-00 1 5 1  
08- 13-0 12  88 
08-C6-010 26 
08-03 -0 1 1 26 
01-01-00963 
08-06-00860 
08-06-01217 
08-04-00004 
08-14-01247 
08-07-00734 
01-01-00215 
01 -0 1-0 1379 
0 1- 0 1-00 7 2  6 
C 1-0 1-0 16 36 
01 -0 2 -0 19 90 
08-03-01224 
08-03-01826 
08-03-00461 
10-08-02080 
0 1-0 1-000 70  
01-06-01045 
08-03-0 1387 
01 -01 -006 88 
0 8- 03-000 2 8 
08-06-00 6 46 
08-0 3-0 13  68 
08-04-01857 
01-01-00108 
08-0 3-00621 
08-03-01445 
08-0 3-0 16 28 
08-11-00722 
10-06-00464 
08-03-01898 
08-0 3-00780 
08-03-00479 

I 

c" 
c I 
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NERATOR ) /  PFOBLEMS I N  CONNECTION W I T H  REFUSE I N C I N E R A T I O N  I N  SMALL P L A N T S  ( E M I S S I O N ( C O N T R 0 L )  I N C I  
) C O S T ( O P E R A T I N G 1  D E S I G N  BULKY-WASTE ) /  WOOD R E S I D U E  I N C I N E R A T I O N  I N  T E P E E  BURNERS ( P O L L U T I O N ( A 1 R )  C O S T ( C  
P E R A T I N G )  E M I S S I O N ( C O N T R 0 L )  I /  H I S T O R Y  O F  EFFORTS A T  I N C I N E R A T I O N  I N  THE LOS ANGELES AREA ( S A N I T A R Y - L A N D F  
I L L  COST(  O P E R A T I N G )  1 / H I S T O R Y  OF EFFORTS AT I N C I N E R A T I O N  I N  T H E  LOS ANGELES AREA ( S A N I T A R Y - L A N D F  
N ( C O N T R 0 L )  C A L O R I F I C - V A L U E  I /  AN A P P R A I S A L  OF REFUSE I N C I N E R A T I O N  I N  WESTERN EUROPE ( Q U A N T I T Y  C O M P O S I T I O N  

I S S I O N ( C 0 N T R O L  I P O L L U T I O N ( A 1 R )  C O M P O S I T I O N  CORROSION I N C I N E R A T I O N  LABORATORY (CONTROL)  S I Z E - R E D U C T I O N  B U L K Y  

( C O N T R O L )  I /  WHAT GOOD I N C I N E R A T I O N  MEANS ( C A L O R I F I C - V A L U E  R E S I D U E  E M I S S I O N  
M A T E R I A L S - H A N D L I N G  COSTtHEAT-RECOVERY)  ) / WHAT GOOD I N C I N E R A T I O N  MEANS - PART I 1  D E S I G N  PARAMETERS ( HEAT 

I O N  I N  GERMANY ( HEAT-RECOVERY ) /  REFUSE I N C I N E R A T I O N  METHODS W I T H  S P E C I A L  REFERENCE TO S I T U A T  
TY C O M P O S I T I O N  C O L L E C T I @ N  COMPOSTING SALVAGE(METALS I N C I N E R A T I O N  OCEAN-DISPOSAL GARCHEY I /  E N G I N E E R I N G  AS 

A L Y S I S ( U L T 1 M A T E )  R E S I D U E  1 / T H E  I N C I N E R A T I O N  OF B U L K Y  REFUSE ( A N A L Y S I S ( P R O X I M A T E 1  AN 

G - P R A C T I C E S  E M I S S I O N ( C O N T R 0 L )  D E S I G N  I /  MODERN I N C I N E R A T I O N  OF COMMUNITY WASTES ( P O L L U T I O N  O P E R A T I N  
/ I N C I N E R A T I O N  OF DOMESTIC REFUSE ( E M I S S I O N ( C O N T R 0 L )  1 
PACE)  POWER Q U A N T I T Y  C O M P O S I T I O N  ) /  LARGE P L A N T S  FOR I N C I N E R A T I O N  CF D O M E S T I C  REFUSE I N  P A R I S  METROPOLITAN 
I O U S  M E T A L S /  I N C I N E R A T I O N  OF EPOXY GLASS L A M I N A T E S  TO RECOVER PREC 

FURNACE ( I N C I N E R A T I O N  S L U D G E ( O 1 L )  I /  I N C I N E R A T I O N  OF O I L - C O N T A I N I N G  SLUDGES I N  ROTARY DRUM 
D E S I G N  I /  P N E U M A T I C  CONVEYING FOR I N C I N E R A T I O N  OF PAPER T R I M  ( S A L V A G E l P A P E R )  SHREDDER 

Y - L A N D F I L L  C O S T ( C A P 1 T A L  1 RESEARCH-NEEDS I /  M U N I C I P A L  I N C I N E R A T I O N  OF REFUSE - FOREWORD AND I N T R O D U C T I O N  ( 
I N C I N E R A T I O N  OF REFUSE I N  THE WEST SUBURBS OF P A R I S /  
I N C I N E R A T I O N  O F  REFUSE ON ROLLER GRATES/ 

LONDON CENTRE DISCUSSES ON-S I T E  I N C I N E R A T I O N  I O N ( C O N T R O L 1  ) / 

S H I P S  TRASH PFOBLEM I N  GREAT L A K E S  PORTS ( I N C I N E R A T I O N  MARINE(WASTE1 I /  

I N C I N E R A T I O N  OF AQUEOUS WASTES ( E V A P O R A T I O N  I /  

O L )  I /  I N C I N E R A T I O N  OF B U L K Y  REFUSE, PART 2 ( E M I S S I O N ( C 0 N T R  

8 1  BLIOGRAPHY ON I N C I N E R A T I O N  OF REFUSE/  

CE ( SLUOGEtSEWAGE)  C C S T ( C A P 1 T A L  COST(OPERAT1NG) / I N C I N E R A T I O N  OF SEWAGE SLUDGE I N  M U L T I S T A G E  ROTARY W 
I F I C - V A L U E  COMBUSTION PRODUCTS 1 /  I N C I N E R A T I O N  OF S O L I D  WASTES ( MOISTURE CONTENT CALOR 
C O L L E C T I O N  AND D I S P O S A L  ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  OPEN-DUMP I /  A SURVEY BY P U B L I C  WORKS - 
QUANTITY HEAT-RECCVERY C O N T A I N E R  ( R E F U S E )  H E A T (  S P A C E )  I N C  I N E R 4 T I O N  OPEN-DUMP SACK(PAPER1 COMPACTION CAN0 CO 
T I N G )  I /  WHICH METHCO FOR RURAL AREAS - I N C I N E R A T I O N  OR COMPOSTING ( C O S T ( C A P 1 T A L )  C O S T ( 0 P E R A  
HE S I G N I F I C A N C E  O F  PLONT S I Z E  FOR REFUSE D I S P O S A L  B Y  I N C I N E R A T I O N  CR COMPOSTING I N  RURAL AREAS ( I N C I N E R A T  
B E N E F I T  SYSTEMS-ANALYS I S  OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  PACKAGING COMPOSTING F E R T I L I Z E R ( C O M P 0 S T )  
T O P E R A T I O N  I /  D E S I G N  STANDAROS FOR M U L T I P L F  CHAMBER I N C I N E R A T I O N  PART I11  ( REFRACTORY GRATES HEARTHS A I R  
PART I - NATURE AND M A G N I T U D E  ( Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T I O N  PESTS GRINDER(GARBAGE1 I /  M U N I C I P A L  S O L I  
N T R O L )  I /  T H E  REFUSE I N C I N E R A T I O N  P I L O T  P L A N T  I N  DUESSELDORF ( E M I S S I O N ( C 0  
ON(CONTROL1 I /  49 M U N I C I P A L I T I E S  J O I N  I N  COUNTY-WIDE I N C I N E R A T I O N  PLAN ( COST(CAPITAL) C O S T ( O P E R A T I N G 1  EM1 

) /  RE FUS E I N  C I N E R  AT I ON PLANT ( DES I GN (GRATE 1 GRATE- I NC I NERA TOR 

M I C S  ) /  S E R V I C E  R E Q U I P E V E N T S  OF MODERN, LARGE REFUSE I N C I N E R A T I O N  PLANT ( VOLUME-REDUCTION D E S I G N  HEAT POW 
C S  C O S T ( C A P I T A L 1  COST(OPERAT1NG) ) /  STUTTGART REFUSE I N C I N E R A T I O N  PLANT - L A Y O U T  AND O P E R A T I O N  E X P E R I E N C E  
C E )  POWER C A L O R I F I C - V A L U E  I /  I N C I N E R A T I O N  PLANT - P L U S  ( HEAT RECOVERY H E A T I N G ( S P A  
POWER D E S I G N  R E S I D U E  ) /  REFUSE I N C I N E R A T I O N  PLANT A T  DEEPHAMS WORKS ( HEAT-RECOVERY 

AND M E D I U M - S I Z E  TOWNS CN B A S I S  OF EXAMPLE OF REFUSE I N C I N E R A T I O N  PLANT AT NEUSTADT I N  H O L S T E I N  ( D E S I G N  H 

N C!F SEWAGE SLUDGE ( HEAT-RECOVERY I /  REFUSE I N C I N E R A T I O N  P L A N T  COMBINED W I T H  D R Y I N G  AND COMBUST10 

Y I /  A REFUSE I N C I N E R A T I O N  PLANT FOR THE RUHR R E G I O N  ( HEAT-RECGVER 

EATMENT WORKS/ SLUDGE I N C I N E R A T I O N  PLANT I N  STUTTGART-MUEHLHAUSEN SEWAGE TR 
H O L S T E I N  ( HEAT-RECCVERY SLUDGE(DRY I N G I  ) /  REFUSE I N C I N E R A T I O N  P L A N T  OF M U N I C I P A L I T Y  OF GLUECKSTAOT I N  

PROBLEMS O F  I N C I N E R A T I O N  P L A N N I N G /  

CONSTRUCTION AND OPERATION OF REFUSE I N C I N E R A T I O N  PLANT ( E M I S S I O N ( C O N T R O L 1  I /  

THE GARBAGE I N C I N E R A T I O N  PLANT AT SA1 NT-OUEN/ 

I P A L  O F  R O T A R Y - K I L N  I N C I N E R A T O R .  ( SLUDGE( SEWAGE) I / I N C I N E R A T I O N  PLANT FOR O I L - C O N T A I N I N G  SLUDGES AND R E F  

L O R I F I C - V A L U E  I /  P L A N N I N G  AND CCNSTRUCTION O F  REFUSE I N C I N E R A T I O N  PLANT I N  MANNHEIM, WEST GERMANY ( HEAT-R 

THE NEW GARBAGE I N C I N E R A T I O N  PLANT O F  ROTTERDAM/ 
CRANES FOR REFUSE I N C I N E R A T I O N  P L A N T S /  

HEAT RECOVERY FROM I N C I N E R A T I O N  P L A N T S  ( C A L O R I F I C  VALUE ) /  
/ SOME C O N S I D E R A T I O N S  A F F E C T I N G  THE D E S I G N  OF REFUSE I N C I N E R A T I O N  PLANTS ( E M I S S  I O N ( C O N T R 0 L )  C O S T ( C A P 1 T A L )  

) ) /  MODEL I N V E S T I G A T I O N  OF OPTIMUM LAYOUT O F  REFUSE I N C I N E R A T I O N  P L A N T S  FOR SMALL AND M E D I U M - S I Z E  TOWNS 0 
T I O N  O F  COMMUNAL AREAS ( C O L L E C T I O N  C O S T ( C O L L E C T I 0 N )  I N C I N E R A T I O N  P O L L U T I O N ( A 1 R )  ) /  TENEMENT REFUSE D I S P O S  

AL REFUSE D I S P C S A L  P L A N  ( R E G I O N A L  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  P O L L U T I O N ( W A T E R 1  P O L L U T I O N ( A I R 1  ) /  LOOK1 
CURB ON OPEN DUMFS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW I N C I N E R A T I O N  P O L L U T I O N ( W A T E R )  VECTORlCONTROL)  COST(  D I  
MMUNAL OR A THERPOECONOMICAL PROBLEM ( HEAT-RECOVERY I N C I N E P A T I O N  POWER COMPOSTING ) /  REFUSE D I S P O S A L  - A 
T OF REFUSE I N C I N E R A T I N G  P L A N T  I N  GENEVA ( P O L L U T I O N  I N C I N E R A T I O N  POWER HEAT-RECOVERY L U B R I C A N T S ( I N C 1 N E R A T  
N ( C O N T R 0 L )  RES I D U E  POWER ) /  ANOTHER LOOK AT EUROPEAN I N C I N E R A T I O N  P R A C T I C E S  ( C A L O R I F I C - V A L U E  HEAT-RECOVER 

I /  A R E S I D E N T I A L  I N C I N E R A T I O N  PROGRAM ( COST ( C A P I T A L )  COST(OPERAT1NG) 

T I O N  OF A I R  ANC WATER P O L L U T I O N ,  O P E R A T I O N  O F  REFUSE I N C I N E R A T I O N  P L A N T S  COMBINED WITH STEAM B O I L E R S  D E S I G  

GAS CLEAN I N  G EQU I P M E N T  ( I N C  INERA T I  ON P O L L U T I O N  ( A I  R EM1 S S I  ON( C ONTROL I 1 / 

THREE I N D U S T R I A L  I N C I N E R A T I O N  PROBLEMS/ 

T H E  GREAT T R A S H  E X P L O S I O N  ( I N C I N E R A T I O N  Q U A N T I T Y  C O L L E C T I O N  P O L L U T I O N  I /  
STUDY OF S O L I D  WASTE D I  SPOSAL NEEDS AND P R A C T I C E S  ( I N C I N E R A T I O N  Q U A N T I T Y  COMPOSTING ) /  TECHNICAL-ECONOMI 

/ TOWN OF HEMPSTEAD F A C E S  REFUSE D I S P O S A L  PROBLEMS ( I N C I N E R A T I O N  R A I L - H A U L  BULKY-WASTE VOLUME-REDUCTION C 
I T Y  ( ECONCMICS COMPOSTING SALVAGE S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  R E C L A M A T I O N ( L A N D 1  I N C I N E R A T I O N  BULKY-WAS 
ST. L O U I S  USE N F A R B Y  STF I P  M I N E S  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  R E C L A M A T I O N ( L A N D 1  Q U A N T I T Y  C O S T ( O P E R A T 1 N  

U S E  O F  M A T H E M A T I C A L  P L A N N I N G  MODELS TO P R E D I C T  I N C I N E R A T I O N  REQUIREMENTS ( REGRESSION PROJECT I O N  I /  
PNEUMATIC CONVEYOR SPEEDS F L Y  ASH REMOVAL ( I N C I N E R A T I O N  R E S I D U E  I /  

H I /  PROCEEDINGS OF 1966 I N S T I T U T E  OF S O L I D  WASTES ( I N C I N E R A T I O N  R E S I D U E  O R G A N I Z A T I O N  C O L L E C T I O N  CCMPUTtR 
THODS OF REFUSE D I S P O S A L  ( SALVAGE S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  S A C K ( P A P E R 1  COMMERCIAL-PEFUSE BULKY-WAST 

KODAK PARK WASTE D I S P O S A L  F A C I L I T I E S  ( I N C I N E R A T I O N  SALVAGE ) /  
N' S F I R S T  FRAGMENT AT I O N  PLANT ( G R I N D I N G  BULKY-WASTE I N C I N E R A T I O N  SALVAGE I / B R I T A I  

MECHANICAL REFUSE D I S P O S A L  ( I N C I N E R A T I O N  SALVAGE BULKY-WASTE R E S I D U E  / 
L V A G E  ( S A L V A G E t M E T A L S  ) S A L V A G E ( G L A S S 1  HEAT-RECOVERY I N C I N E R A T I O N  SALVAGE(ECONOM1CS)  ) /  R E C L A M A T I O N  AND SA 

PEFUSE D I S P O S A L  WORKS AT GLASGOW ( I N C I N E R A T I O N  S A L V A G E ( M E T A L S )  R E S I D U E  I /  
D I S P O S A L  NEEDS NEW METHODS ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  

N T E R N A T I O N A L  P I C T U R E  C F  REFUSE D I S P O S A L  ( COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  T H E  I 
C O M B I N  ED D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE ( COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  ) /  

EFUSE ( TEPEE BULKY-WASTE CHARACTER1 S T I C S  COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  ) /  C O L L E C T I O N  AND PREP 
N O I S  TAX L I M I T  C E I L I N G  ( C O S T ( C O L L E C T I 0 N I  C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  C O L L E C T I O N  CCSTS PU 
OSAL P L A N  ( REGIONAL-APPROACH C O L L E C T I O N  BULKY-WASTE I N C I N E R A T I O N  SANITARY-LANDF I L L  / RECOMMENDED REFUSE 
V I D E  $43 M I L L I O N  ( LAW H I S T O R Y  COMPOSTING C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  S O L I D  WASTE B I L L  TO 
EXCERPTS FROM T H €  L I T E R A T U R E  ( COMPOSTING C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  B I B L I O G R A P H Y  ) /  COMPRE 
H COMPOST1 NG B I O L O G I C A L - F R A C T I O N A T I O N  SLUDGE (SEWAGE) I N C I N E R A T I O N  SAN I T A R Y - L A N D F  I L L  C O M P O S I T I O N  S I  TE-LOCAT 

BURY OURSELVES I N  GARBAGE ( P R O J E C T I O N S  BULKY-WASTE I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  
T P U B L I C  C L E A N S I N G  ( Q U A N T I T Y  C O M P O S I T I O N  C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  COMPOSTING SLUDGE(SEWA 
C I T Y  I /  B U I L D  I N C I N E R A T O R  N E X T  TO D I S P O S A L  S I T E  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  CAPA 
T I T Y  ) /  I M P A C T  O F  T H E  S O L I D  WASTE D I S P O S A L  ACT ( I N C I N , E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  QUAN 

08-0 6-000 62 
08-07-0 1696 
0 8-03 -00 9 60 
08-0 3-0 13  41 
0 8-03-00430 
08-0 1-0 1269 
08-03-01505 
01-01-01777 
08-03-01354 
08-13-00714 
08-0 3-0 10 60 
01-01-00211 
08-04-0048 1 
08-07-00423 
08-07-00476 
08-13-00819 
08- 0 1-0 10 72  
08-03-0048 5 
08-04-00482 
0 8-04-00 7 7 4 
10-09-00 508 
01-01-00850 
0 8-03-006 10 
0 8-03-0 19 53 
C8- 0 3-0 1429 
08-03-00788 
02-02-00021 
0 1- 0 1-00 6 7 5 
03  -0 1-00 67 1 
0 1-0 2-0 10 89 
01-02-01990 
01-01-00690 
08-13-00748 
01-01-00411 
08-03-0 1367 
0 8- 0 3-00 552 
08-0 3-0 1266 
0 8- 13-0 12 97 
0 8-03- 0 12  36 
0 8-0 3-0047 3 
08-03-01 534 
08-03-00018 
0 8 -0 3 -000 42 
0 8- 0 3-0 1 2 43 
08-03-00204 
08-03-00791 
0 8- 0 4- 0 00 49 
08-0 3-0 13 69 
08-03-0 1 2 2 4  
0 8-0 3-007 7 3 
08-0 3-0 12  44  
0 8- 0 3-00 2 93 
08-03-0 1229 
08-13-020 25 
08-13-02024 
08-03-00470 
08-03-0 1243 
03-01-02087 
08-06-01516 01-05-001 82 

01-04-01781 
01-01-00785 
0 8- 03-0 12  2 5 
08-03-000 26 
0 8-0 4-00 4 39 
0 8-0 5-005 20 
08-03-000 40 
01-01-02017 
0 1-0 1-00979 
06-03-00 5 18 
0 7- 1 4- 0 1 7 3 9 
08-1 3-00463 
08-1 0-009 75 
01-01-02109 
01 -01-020 98 
0 8- 0 4-00 4 4  1 
04-0 3-0 2 1 24  
08-0 3-0 21 23 
04-02-01665 
0 8-03-000 7 1  
0 8- 0 3-0 0 6 6 9 
01-01-01176 
06-04-01159 
01-07-01248 
0 1-05-0 17 47 
01-05-020 89 
01-04-01823 
0 1-0 1-0 19 9 1 
01-0 1-011 1 5  
0 1-0 1-006 57 
01  -0 1-01 382 
0 8- 0 3-00 69  1 
01-04-00232 
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THE MARCH OF THE PHS ( SALVAGE COMPOSTING G R I N D I N G  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  GRANTS ) /  
M P O S T I N G  I /  DEVELOPMENTS I N  REFUSE D I S P O S A L  ( H E A L T H  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  G R I N D I N G  VECTOR P E S T  C 
W OF REFUSE D I S P G S A L  P R A C T I C E S  ( C O S T ( 0 P E R A T I N G )  LAW I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE ) /  A R E V I E  

BETWEEN R E G I O N A L  PLANNERS AND P R I V A T E  CONTRACTORS ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F  ILL  S I T E - S E L E C T I O N  REGIONA 
ROPEAN S O L I D  WASTE MANAGEMENT P R A C T I C E S  ( COMPOST I N G  I N C I N E R A T I O N  SANITARY-LANDF I L L  S I  ZE-REDUCTION ) /  CBSE 
I T E S  ( HEAT-RECOVERY H E A T ( P R 0 C E S S )  SALVAGE(METAL1 I /  I N C I N E R A T I O N  SHOULD BE A L L I E D  W I T H  L A N D F I L L  TO PROLON 

E REDUCTION U N I T  P R C M I S E S  TO BE A BETTER MOUSETRAP ( I N C I N E R A T I O N  S I Z E - R E D U C T I O N  SALVAGE(  M E T A L S )  HEAT-RECO 
LUDGE FROM G A L V A N I Z I N G  P L A N T S  W I T H  COMBUSTION CONE ( I N C I N E R A T I O N  S L U D G E ( G A L V A N I Z I N G 1  I /  COMBUSTION O F  S 
N OF O I L - C O N T A I N I N G  SLUDGES I N  ROTARY DRUM FURNACE ( I N C I N E R A T I O N  S L U D G E ( O I L 1  I /  I N C I N E R A T I O  

AS JAPANESE T R A I L  I N  WASTE D I S P O S A L  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE COMPOSTING I /  

F I L M  ON I N C I N E R A T I O N  SHOWS F O R E I G N  ACCOMPLISHMENTS/  

HEAT-RECOVERY MAKES GARBAGE L E S S  A BURDEN ( POWER I N C I N E R A T I O N  STEAM (PROCESS)  S A L V A G E ( M E T A L S 1  I /  
A L G I E R S  I N C I N E R A T O R  H A S  A MODERN STOKER SYSTEM ( I N C I N E R A T I O N  STOKER E M I S S I O N ( C O N T R 0 L )  ) /  

LOW-COST REFUSE BURNER E L I M I N A T E S  DUMP ( I N C I N E R A T I O N  TEPEE-BURNER 1 / 
I N C I N E R A T O R  T E S T I N G  PROGRAMS 1966 ( I N C I N E R A T I O N  TEST E M I S S I O N (  CONTROL 1 I /  

ONTROL)  I /  PROGRESS I N  M U N I C I P A L  I N C I N E R A T I O N  THROUGH PROCESS E N G I N E E R I N G  ( E M I S S I O N ( C  
NG S A N I T A R Y  L A N D F I L L  D E S I G N  G R I N D I N G  )/ C I T Y  SELECTS I N C I N E R A T I O N  TO MEET ABOUT 60 PERCENT REFUSE R I S E  BY 
D I N G  P I E R  AND C I T Y  P E F U S E  01 SPOSAL P L A N T  I N  GENEVA ( I N C I N E R A T I O N  T R A N S P O R T A T I O N ( B A R G E )  C O M P O S I T I O N ( C O M P 0 S  

SEWAGE SLUDGE ( SLUDGE( SEWAGE) C O M P O S I T I O N  G R I N D I N G  I N C I N E R A T I O N  VOLUME-REDUCTION ) /  COMPOSTING TREATMENT 
E M I S S I O N ( C O N T R 0 L )  I /  I N C I N E R A T I O N  VS A I R  P O L L U T I O N  - A NECESSARY D I V O R C E  I 

SEOUS WASTE PRCDUCTS I N  MEDIUM S I Z E  CHEMICAL P L A N T  ( I N C I N E R A T I O N  WASTE( GASEOUS) W A S T E ( L I Q U I D ) /  COMBUSTICN 

PRESSURE B O I L E R  O P E P A T I O N  B U R N I N G  WASTES AND F U E L  ( I N C I N E R A T I O N  WATER-WALL HEAT-RECOVERY E M I S S I O N ( C O N T R 0  

I N C I N E R A T I O N  VERSUS COMPOSTING/ 

CHRYSLER ATTACKS P O L L U T I O N  PROBLEM ( I N C I N E R A T I O N  W A S T E ( L I Q U I D 1  ) /  

ON, W I T H  S P E C I A L  REFERENCE TO F L U I D I Z A T I O N  METHODS ( I N C I N E R A T I O N  WET-OXIDATION I /  THE D I S P O S A L  OF SEWAGE 
SPOSAL B Y  COMBUSTION ( C O M P O S I T I O N  I /  REFUSE I N C I N E R A T I O N ,  FUNDAMENTAL C O N S I D E R A T I O N S  OF REFUSE D I  

WASTE GASES CAN BE CLEANED A T  LOW COST ( I N C I N E R A T I O N ( C A T A L Y T I C 1  D E S I G N  E M I S S I O N ( C O N T R O L 1  I /  
COVERED PLANT TI? BURN SLUDGE ( I N C I N E R A T I O N  ( F L U I D  BED 1 SLUDGE( SEWAGE) / 

RAGE AND D I S P O S A L  ( GONDARD COMPOSTING G R I N D E R ( H 0 M E )  I N C I N E R A T I O N (  I N - S I T U )  SACK P L A S T I C - C A N S  R E C L A M A T I O N ( L  
O L )  H E A L T H  ECOhOMICS ) /  A I R  P O L L U T I O N  R E S U L T I N G  FROM I N C I N E R A T I O N - - I T S  R E D U C T I O N  AND CONTROL ( E M I S S I O N ( C 0  
) HEAT-RECOVERY D E S I G N  P A T I N G ( I N C I N E R A T 0 R )  I /  REFUSE I N C I N E R A T I O N - - T R E N D S  AND DEVELOPMENTS ( C O S T ( C A P I T A L 1  

THREE COYPOSTING P L A N T S  AND A N  I N C I N E R A T O R /  

BETTER MAINTENANCE FOR WASTE-HEAT BO1 LERS AT I N C I N E R A T O R /  
NEW ROTARY CONE REFUSE I N C I N E R A T O R /  
A CONTINUOUS AUTOMATED I N C I N E R A T O R /  

T H E  TOWF! OF CARIEN,  CONNECTICUT, ENLARGES I T S  I N C I N E R A T O R /  

AN EXTRA-FEATURE I N C I N E R A T O R  ( C O L L E C T I O N  I /  

BOSTON SOUTH BAY I N C I N E R A T O S  ( C O S T ( C A P 1 T A L )  ECONOMICS D E S I G N  ) /  
E M I S S I O N ( C 0 N T R C L  1 I /  RAM-FED I N C I N E R A T O R  ( COMPOSTING C O S T ( C A P 1 T A L I  COST ( D I S P O S A L  1 

SOMERVILLE B U I L D S  A N  I N C I N E R A T O R  ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  I /  
COVERY POWER ) /  A DUST-FREE INCINERATOR ( COST(CAPITAL) EMISSION(CONTROL)/ HEAT-RE 
S P A C E )  I /  WATER SPRAYS G I V E  MILWAUKEE A F L Y - A S H  FREE I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  E M I S S I O N ( C O N T R 0 L I  HEAT-RE 
I C A G O  HAULERS MAKE H I S T G R Y  BY B U I L D I N G  F I R S T  P R I V A T E  I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  HEAT-RECOVERY SALVAGE(MET 

AMERICA'S LARGEST I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  R O T A R Y - K I L N  ) /  
M E C H A N I C A L  DRAFT F A N S  FOR MODERN I N C I N E R A T O R  ( D E S I G N  I /  

TORONTO'S NEWEST I N C I N E R A T O R  ( D E S I G N  ) /  
D E S I G N I N G  MODERN I N C I N E R A T O R  ( D E S I G N  I /  

S I T E - S E L E C T I O N  I /  CHOOSING THE R I G H T  I N C I N E R A T O R  ( D E S I G N  S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L  1 
HOW HOT I S  It TOO HOT I N  AN I N C I N E R A T O R  ( D E S I G N ( T E M P E R A T U R E I  I /  

CUSTOM-DESIGNED I N C I N E R A T O R  ( E M I S S  I O N ( C O N T R 0 L )  I /  
OPEN-TOP I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  / 

CONTRCLLING F L U E - F E D  I N C I N E R A T O R  ( E M I S S  I O N ( C O N T R 0 L I  1 / 
DUST AND h A S T E  GAS E M I S S I O N  OF D O M E S T I C  REFUSE I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  ) /  

CCMBUSTION P R O F I L E  OF GRATE-ROTARY K I L N  I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  / 
ND P E F U S E  T Y P E S  ON E M I S S I O N S  FROM P I L O T - S C A L E  TRENCH I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  I /  E F F E C T S  OF O P E R A T I  
A P I T A L )  COST(OPERAT1NG) I /  NEW TYPE OF M U N I C I P A L  I N C I N E R A T O R  ( E M I S S I O N ( C O N T R O L 1  SLUDGE(SEWAGE1 C O S T ( C  

R A T I N G )  D E S I G N  ) /  N A V Y  CONTEMPLATES STEAM G E N E R A T I N G  I N C I N E R A T O R  ( H E A T ( P R 0 C E S S  1 SURVEY WATER-WALL C O S T ( 0 P  

T I T Y  E M I S S I O N  I /  PERFORMANCE OF A FLUE-FED I N C I N E R A T O R  ( I N C I N E R A T O R ( A P A R T M E N T 1  C O M P O S I T I O N  QUAN 

ON I /  P L A N N I N G  NEW I N C I N E R A T O R  ( Q U A N T I T I E S  C H A R A C T E R I S T I C S  S I T E - S E L E C T 1  

WHEN TO B U I L D  A N  I N C I N E R A T O R  ( S A N I T A R Y - L A N D F I L L  D E S I G N  P E S T  VECTOR I /  

N O D I F I C A T I O N S  TO REDUCE E M I S S I O N S  FROM FLUE-FED I N C I N E R A T O R  ( GAS-FIRED 1 / 

S I N G L E  P R I V A T E  HAULER B U I L D S  OWN I N C I N E R A T O R  ( HEAT-RECOVERY I /  

NEW B I L L  PROPOSED TO STOP I L L E G A L  USE OF I N C I N E R A T O R  ( LAW E M I S S I O N ( C O N T R 0 L )  ) /  

D R I V E R  D I E S  AFTER F A L L  I N  I N C I N E R A T O R  ( S A F E T Y  I /  

O P E R A T I O N  OF L O U I S V I L L E ' S  NEW I N C I N E P A T O R  ( SLUOGE(SEWAGE) K I L N (  ROTARY) I /  
OUTDOOR I N C I N E R A T O R  ( T E P E E  ) /  

THEY EVEN S E L L  THE ASHES ( S A L V A G E t M E T A L )  I N C I N E R A T O R  I /  
HAULERS INCORPCRATE T C  CCNSTRUCT T E P E E  BURNER ( I N C I N E R A T O R  I /  

T H E  CELL-GRATE REFUSE D I  SPOSAL P L A N T  ( HEAT-RECOVERY I N C I N E R A T O R  ) /  
E S S E N T I A L S  O F  GOOD P L A N N I N G  ( I N C I N E R A T O R  ) /  

433 PEPCENT LARGER I I N C I N E R A T O R  ) /  
FURNACE C O N F I G U R A T I O N  ( D E S I G N  HEAT-RECOVERY I N C I N E R A T O R  ) /  

ER SACKS PREPARED FOR D I S P O S A L  ( SALVAGE S A C K ( P A P E R )  I N C I N E R A T O R  ) /  PAP 
CONSULTANT'S ROLE I N  FURNACE D E S I G N  AND S E L E C T I O N  ( I N C I N E R A T O R  ) /  THE 

ENT OF COMBUSTION COkE FOR B U R N I N G  REFUSE I N T O  ASH ( I N C I N E R A T O R  ) /  DEV ELOPM 
FUSE POWER S T A T I O N  ( HEAT-RECOVERY POWER HEAT ( S P A C E )  I N C I N E R A T O R  ) /  MUNICH q E  

HOW TO BURN WODD WASTE WITHOUT SMOKE ( TEPEE PROCESS-PARAMETERS I N C I N E R A T O R  I /  
AGENT - T H E  CASE OF T H E  S E A L E D  FLAME AND CLEAN A I R  ( I N C I N E R A T O R  ) /  
R A T I N G  STUTTGAPT GARBAGE I N C I N E R A T I N G  PLANT ( D E S I G N  I N C I N E R A T O R  I /  E X P E R I E N C E  I N  OPE 
BLEMS I N  A RESORT C I T Y  ( C O S T ( O P E R A T I N G 1  BULKY-WASTE I N C I N E R A T O R  I /  REFUSE C O L L E C T I O N  PRO 
I S S I O N  FROM COMBUSTION P L A N T S  FOR DOMESTIC GARBAGE ( I N C I N E R A T O R  I /  MEASURING R E S U L T S  ON EM 
T I N  C I T Y  OF D E T P O I T  ( BULKY-WASTE E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  I /  BRUSH AND TRUNK B U R N I N G  P L A N  
PSTEAD-MERRICK REFUSE D I S P O S A L  P L A N T  ( HEAT-RECOVERY I N C I N E R A T O R  I /  WASTE HEAT U T I L I Z A T I O N  AT HEM 
USE I N C I N E R A T I O N  I N  S M A L L  PLANTS ( E M I S S I O N ( C O N T R 0 L  1 I N C I N E R A T O R  I /  PROBLEMS I N  CONNECTION W I T H  REF 
FUSE D I S P O S A L  ( COST(OPERAT1NG) C O M P O S I T I O N ( C O M P 0 S T )  I N C I N E R A T O R  ) /  COMPOSTING - I T S  ROLE I N  EUROPEAN RE 
COMPLISHMENT THROUGH FLAME-CHAMBER-SLAGGING METHOD ( I N C I N E R A T O R  ) / U N I V E R S A L  REFUSE D I S P O S A L  AND I T S  AC 

COMBUSTION P L A N T S  ( HEAT-RECOVERY E M I S S I O N ( C 0 N T R O L  1 I N C I N E R A T O R  I /  V I E W P O I N T S  FOR THE D E S I G N  OF MODERN RE 

UNDER COVER 

I S S I O N ( C O N T R 0 L  1 C O M P O S I T I O N  1 / CALUMET I N C I N E R A T O R  - CHICAGO'S SECOND, N A T I O N ' S  LARGEST ( EM 
SMOKELESS I N C I N E R A T O R  - SEALED F L A M E  U N I T /  

I N S T R U M E N T A T I O N  OF I N C I N E R A T O R  - TWO CASE S T U D I E S  ( D E S I G N  I /  
A P I T A L )  D E S I G N  ) /  B INGHAMTON'S I N C I N E R A T O R  AFTER ONE YEAR ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C  

I /  I N C I N E R A T O R  A I R  P O L L U T I O N  CONTROL ( E M I S S I O N ( C G N T R 0 L )  
( E M I S S I O N (  P A R T I C U L A T E )  1 / I N C I N E R A T O R  PND SEWAGE TREATMENT P L A N T  WORK TOGETHER 

0 1-0 1-0 11 78 
0 1-0 1-0 12 37 
0 1-0 1-0 1787 
0 1-0 1-00663 
0 1-05-006 18 
0 1 -0 1 -0 20 1 8 
08-03-00063 
0 8 - 0  3-0 20 9 5 
08-03-01084 
0 8- 0 4-00 7 62 
08-04-00774 
98-0 3-0 18 69 
0 8- 0 3-00 4 54 
08 -0 3-00 5 76 
0 8- 06-0044 5 
08-13-00442 
08-03-00033 
0 8- 0 3-0 12 23 
01-C 1-00925 
06-03-01397 
0 8- 06- 00424 
08-04-00163 
08-04-00064 
0 8-0 3-00 4 3 2 
10-06-0 13 2 5 
0 8- 1 1- 0 0 7 8 7 
08-06-000 24 
10-06-00355 
01-01-01379 
08-06-00947 
08-03-00588 
06-03-00096 
0 8-03 -003 96 
C 8-03-00999 
08-03-01386 
08 -0 3-01 9 54 
OB- 0 3-0 14 56 
08-03-00 148 
08-03-01525 
0 8-03- 00847 
08-03-01188 
0 8-0 6-0 11 0 5 
08-03-0 1543 
0 8- 0 3- 0 1 3 10 
08-03-00488 
08-0 3-01470 
08- 13-OC900 
08-03-00744 
08-1 3-00620 
0 8- 0 3-00 5 9 3 
08-04-0066 1 
08-06-00855 
0 8-0 6- 0 11 30 
08-1 1-00495 
0 8- 0 3-00466 
08-03-00709 
0 6 - 0 1  -009 42 
0 8- 04- 0 00 3 6 
08-03-01619 
08-01-00170 
08- 06-000 29 
08 -0 3-00 80 4 
01-06-01 5 80 
0 8- 0 3- 0 07 9 3 
08-03-00005 
0 8- 0 4- 00 1 0 9 
04-01-0 1042 
08-03-00137 
0 8- 0 3- 00 7 8 4 
08-03-00825 
08-03-01406 
08- 13-OC8 10 
03-0 9-0 1 8  8 6 
08- 0 3-00 50 7 
0 8-04-00790 
08-C3-00781 
0 6- 0 6- 0 0 746 
08-C1-01880 
08-03-00753 
03-01-00682 
08-06-007 89 
0 8-0 7-0 0 8 59 
08-03-00816 
08-06-00062 
06-03-001 49 
08-11-00755 
38-03-007 8 3 
08-0 3- 007 8 2 
08 -0 1-0 15 39 
08-1 3-00828 
08-03-00607 
08-06-00472 
0 8 - 0  3-0 10 33 

f - :  
c, ' 

f-' 

c -  
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i T A R Y - L A N D F I L L  1/  USE OF I N C I N E R A T O R  ASH AS COVER FOR L A N D F I L L S  ( R E S I D U E  S A N I  
RBON-IN-ASH) R E S I D U E  I /  I N C I N E R A T O R  A S H - C R I T E R I A  OF PERFORMANCE ( A N A L Y S I S ( C A  

HEENAN-NICHOLS CONTINUOUS GRATE I N C I N E R A T O R  AT B I R M I N G H A M  ( E M I S S I O N ( C O N T R 0 L )  ) /  
OWER H E A T I N G ( S P A C E 1  COST ( O P E R A T I N G )  I /  NEW I N C I N E R A T O R  A T  MUNICH, WEST GERMANY ( HEAT-RECCVERY P 

E X P E R I E N C E  W I T H  PERFORMANCE OF T I L T I N G  STAGE REFUSE I N C I N E R A T O R  AT P L A N T  OF STUTTGART-MOEHRINGEN/ 
HOW TO SELECT I N C I N E R A T O R  BUCKET/ 

D E S I G N  I /  I N C I N E R A T O R  BUCKETS AND GRAPPLES ( M A T E R I A L - H A N C L I N G  
SMOKELESS BRUSH D I S P O S A L  ( I N C I N E R A T O R  BULKY-WASTE I /  

T E P E E S  BURN STOCKHOLM'S R U B B I S H  ( I N C I N E R A T O R  BULKY-WASTE 1 / 
) /  I N C I N E R A T O R  BURNS L I Q U I D  WASTE S A F E L Y  ( I N C I N E R A T I O N  
T (CAP I T A L  1 I /  A N  I N C I N E R A T O R  CAN BE A T T R A C T I V E  ( E M I S S I O N ( C 0 N T R G L )  COS 

P R I V A T E  I N C I N E R A T O R  CO. B E A T S  OPEN BURNING LAW ( T E P E E  ) /  
B I G  T R A I L E R S  HOLD THE K E Y  TO C I T Y ' S  PROBLEM ( I N C I N E R A T O R  C O L L E C T I O N  ) /  

REFRACT OR I ES I N  I N C  I N  ERATOQ CONSTRUCT1 ON/ 
PLANNED L A N D F I L L S  CUT COSTS AND C O M P L A I N T S  ( I N C I N E R A T O R  COMPOSTING S A N I  T A R Y - L A N D F I L L  I /  

SOME METALLURGICAL A S P E C T S  OF INCINERATOR CCNSTRUCTION ( CESIGN 11 
S E I  C A L O R I F I C - V A L U E  E M I S S I O N ( C O N T R 0 L  SMOKE I /  A NEW I N C I N E R A T O R  CONTROL METER I S  NEEDED ( C O M P O S I T I O N ( R E F  
I O R  OF B O I L E R  TUBE M A T E R I A L S  I N  HCL-CARRYING GASES ( I N C I N E R A T O R  CORROSION ) /  BEHAV 

TO GENERATE PCWER FROM REFUSE ( POWER HEAT-RECOVERY I N C I N E R A T O R  C O S T ( C A P 1 T A L )  I / LONDCN 

C I P I T A T O R  I N C L U D E D  I h  L A T E S T  REFUSE D I S P O S A L  P L A N T  ( I N C I N E R A T O R  C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R O L 1  ) /  ELECTR 
TATOR BULK-WASTE-GRINDING 1 1  EUROPE'S L A T E S T  PLANT ( I N C I N E R A T O R  C O S T ( C A P 1 T A L I  POWER HEAT-RECOVERY E M I S S I O  

GROWING M O U N T A I N  OF GARBAGE ( Q U A N T I T Y  I N C I N E R A T O R  C C S T ( C A P 1 T A L )  ) /  

A REGIONAL APPROACH TO REFUSE D I S P O S A L  ( I N C I N E R A T O R  C O S T ( C A P I T A L 1  C O S T I O P E R A T I N G )  ) /  

SUBURBAN C O M M U N I T I E S  J O I N  TO P L A N  REFUSE D I S P O S A L  ( I N C I N E R A T O R  C O S T ( C A P I T A L 1  REGIONAL-APPROACH ) /  
THE I N C I N E R A T O R  CRANE ( D E S I G N  I /  

S P E C I A L  FACTORS I N V O L V E D  I N  S P E C I F Y I N G  I N C I N E R A T O R  CRANES ( D E S I G N  ) /  
R I A  I /  THE PROBLEMS OF A P P L Y I N G  I N C I N E R A T O R  C R I T E R I A  ( E M I S S I O N ( C O N T R O L 1  D E S I G N - C R I T E  
E V I C E S  ( P O L L U T I O N ( A I R 1  E M I S S I O N ( C O N T R 0 L  I I /  I N C I N E R A T O R  CUTS A I R  P O L L U T I O N  W I T H  NEW E N G I N E E R I N G  D 

FACTORS I N  I N C I N E R A T O R  CES I G N /  
I N C I N E R A T O R  D E S I G N /  / 

L I  WATER( WASTE) ) /  TRENDS AND P R A C T I C E S  I N  M U N I C I P A L  I N C I N E S A T O R  D E S I G N  ( C H A R A C T E R I S T I C S  C O M P 6 S I T I O N  E M I S  
A SIMPLIFIED METHOD OF INCINERATOR CESIGN ( COMBUSTION CALORIH'C-VALUE I 

C@NTROL)  I /  A SIMPLIFIED METHOD OF INCINERATOR DESIGN ( DESIGN CALORIFICLVALUE EMISSION( 
O E F F I C I E N T S  TO R E L A T E  M U N I C I P A L  REFUSE V A R I A T I O N S  T O  I N C I N E R A T O R  D E S I G N  ( D E S I G N  C O M P O S I T I O N  1 / I N F L U E N C E  
) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  I V  - I N C I N E R A T O R  D E S I G N  ( E M I S S I G N ( C O N T R O L 1  C O S T ( C A P 1 T A L  1 
S I D U E  ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  I11 - I N C I N E R A T O R  D E S I G N  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  C C S T (  

C E ( T Y P E )  I /  I N C I N E R A T O R  D E S I G N  ( P A R T  2 )  ( E M I S S I O N ( C O N T R 0 L  FURNA 
I N C I N E R A T O R  D E S I G N  ( Q U A N T I T Y  O P E R A T I O N  / 

ASH REMOVAL SYSTEM I S  B U I L T  FOR SMALL P L A N T S  ( I N C I N E R A T O R  D E S I G N  ) /  
P H I L A D E L P H I A  DOUSES I T S  DUMPS ( I N C I N E R A T O R  CESIGN I /  

DEVELOPMENT OF CREWE'S REFUSE D I S P O S A L  P L A N T  ( I N C I N E R A T O R  D E S I G N  I /  
D CONVEYING R E S I D U E  FPOM FURNACE ( M A T F R I A L - H A N D L I N G  I N C I N E R A T O R  D E S I G N  ) /  TRENDS I N  CHARGING REFUSE INTI !  

I N C I N E R A T O R  CES I G N  - HEAT ENCLOSURES/ 
M U N I C I P A L  I N C I N E R A T O R  D E S I G N  AND O P E R A T I O N /  

REGULATIONS OF QEFUSE I N C I N E R A T O R  DESIGN BY P U B L I C  A G E N C I E S  ( LAW ) /  
1 /  I N C I N E R A T O R  D E S I G N  C R I T E R I A  I D E S I G N  C A L O R I F I C - V A L U E  
CONOMICS PROJECTIONS PACKAGING(TRENDS I /  COMMERCIAL I N C I N E R A T O R  D E S I G N  C R I T E R I A  ( D E S I G N  E M I S S I O N ( C 0 N T R O L  

NEW I N C I N E R A T O R  CESIGN GROUP/ 
E F F E C T S  OF V A R I A T I O N S  I N  M U N I C I P A L  REFUSE ON SOME I N C I N E R A T O R  D E S I G N  PARAMETERS. ( H E A T I N G - V A L U E  1 /  

RY SALVAGE ) /  M U N I C I P A L  I N C I N E R A T O R  CES I G N  P R A C T I C E S  AND TRENDS ( HEAT-RECOVE 
FRY I /  I N C I N E R A T O R  D E S I G N  W I T H  OPERATOR I N  M I N D  ( HEAT-RECOV 
CE ( S I T E - S E L E C T I O N  ) /  C O N S I D E R A T I O N S  I N  I N C I N E R A T O R  D E S I G N  W I T H  RESPECT TO COMMUNITY ACCEPTAN 
T ( C A P 1 T A L  1 E M I S S I O N I C O N T P O L )  I /  NEW I N C I N E R A T O R  DESIGNED T O  REDUCE F L Y  ASH E M I S S I O N  ( COS 
N V E R S I O N  ( HEAT-RECCVERY D E S I G N  ) /  U N I Q U E  I N C I N E R A T O R  DEVELOPS POWER AND P R O V I D E S  S A L T  WATER CO 

SURVEY O F  M U N I C I P A L  REFUSE I N C I N E R A T O R  D E S I G N  P R A C T I C E S  ( E M I S S I O N ( C O N T R 0 L )  I /  

T E - S E L E C T I O N  / I N C I N E R A T O R  D I S P U T E  E N L I V E N S  ROSYLN, LONG I S L A N D  ( S I  
DUTCH COMPOST P I L E  S H R I N K S  ( I N C I N E R A T O R  ECONCMICS ) /  

EFFECTS OF D E S I G N  AND FUEL MOISTURE ON I N C I N E R A T O R  E F F L U E N T S  ( EM1 S S I O N ( C O N T R 0 L )  1 /  
(CONTROL)  I /  E F F E C T S  OF H I G H  V O L A T I L E  F U E L  ON I N C I N E R A T O R  EFFLUENTS ( P O L L U T I O N  COMBUSTION E M I S S I O N  
N A L Y S I S )  ) /  S T U D I E S  ON A N A L Y S I S  OF HYDROCARBONS FROM I N C I N E R A T O R  E F F L U E N T S  W I T H  FLAME I O N I Z A T I O N  DETECTOR 

C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  BULKY-WASTE C O L L E C T I O N  I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L )  I /  REFUSE D I S P O S A L  I N  T 
E T A L  1 I /  I N C I N F R A T I O N  D I S P O S A L  OF M U N I C I P A L  REFUSE ( I N C I N E R A T O R  E M I S S I O N ( C O N T R O L 1  HEAT-RECOVERY SALVAGE(M 
C O M P O S I T I O N  C A L O F I F I C - V A L U E  VOLUME-REDUCTION SALVAGE I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L )  SLUDGE(  I N D U S T R I A L )  ) /  R 
I O N  BULKY-WASTE C O S T ( C P P 1 T A L )  D E S I G N  I /  LOW COST P I T  I N C I N E R A T O R  EXTENDS L I F E  OF S A N I T A R Y  L A N D F I L L  ( I N C I N  
N ( A I R )  E M I S S I O h ( C O N T R 0 L )  I /  A I R  P O L L U T I O N  E F F E C T S  O F  I N C I N E R A T O R  F I R I N G  P R A C T I C E S  AND COMBUSTION A I R  D I S T R  
N V E R S I O N  FACTORS FOR SOURCE E M I S S I O N  MEASUREMENTS OF I N C I N E R A T O R  F L U E  GASES I E M L S S I O N C C Q N T R ~ L L  I[.  - .  ..La 

SLUDGE ( S  EWAGE E M I S S I O N  (CCNTROL 1 ) /  SLUDGE I N C I N E R A T O R  F L Y  ASH CONTROLLED BY C Y C L O N I C  SCRUBBER ( 
N ( C O N T R 0 L )  I /  I N C I N E R A T O R  FLY-ASH METER UNDER DEVELOPMENT ( E M I S S I O  
A T I N G )  C O S T I C A P I T A L )  ) /  A MODERN I N C I N E R A T O R  FOR $ 2 , 2 8 0  A TON ( I N C I N E R A T I O N  C O S T ( 0 P E R  
LUDGE (SEWAGE) MULT I PLE-HEARTH ) /  D E S I G N  O F  I N C I N E R A T O R  FOR NUT I S L A N D  SEWAGE TREATMENT P L A N T  ( S 
(CONTROL)  COMBUSTION C A L O R I F I C - V A L U E  HEAT-BALANCE ) /  I N C I N E R A T O R  FURNACE TEMPERATURE--HOW TO CALCULATE AND 

ER WALL HFAT-RECOVERY ) /  D E S I G N  AND O P E R A T I O N  OF B I G  I N C I N E R A T O R  FURNACES ( C O S T ( C A P I T A L 1  C O S T ( O P E P A T 1 N G I  
MPERATURE AND A I R  D I S T R I B U T I O N S  I N  LARGE RECTANGULAR I N C I N E R A T O R  FURNACES ( D E S I G N  I /  TE 
1 ) /  T H E  USE OF ELECTROSTAT I C  P R E C I P I T A T O R S  FOR I N C I N E R A T O R  GAS C L E A N I N G  I N  EUROPE ( E M I S S I O N (  CCNTROL 
P I T A L )  C O S T ( O P E P A T I N G 1  1 / NEW WAY T O  SCRUB I N C I N E R A T O R  GASES ( APARTMENT SCRUBBER(WATER) COST(CA 

NEW P E S I D U E  COMBUSTION I N S T A L L A T I O N  ( I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L )  ) /  

I N D U S T R Y  TEAMS U P  TO B U I L D  J O I N T  WASTE-DI SPOSAL ( I N C I N E R A T O R  FURNACE WATER-WALL R O T A R Y - K I L N  I /  

(CONTROL)  SCRUBBER(WATEf2 1 / BELMONT, MASSACHUSETTS, I N C I N E R A T O R  G I V E S  COMPLETE FLY-ASH COYTROL ( COST(CAP 
HCW GPEASE I S  BURNED I N  CANTON, O H I O  ( I N C I N E R A T O R  GREASE(SEWAGE1 SLUDGE(SEWAGE) 1 /  

STOKER E M I S S I C N ( C O h T R 0 L )  ) /  A L G I E R S  I N C I N E R A T O R  HAS A MODERN STOKER SYSTEM ( I N C I N E R A T I O N  
C L E V E L A N D  I N C I N E R A T O R  HAS NEW FLOOR T O P P I N G  ( D E S I G N  ) /  

FURNACE D E S I G N S  FOR REFUSE BURNING ( D E S I G N  I N C I N E R A T O R  HEAT RECOVER A S H ( U T I L I Z A T I O N ) /  
U N D  ) /  I N C I N E F A T I N G  P L A N T  A T  SAINT-OUEN ( S E I N E )  ( I N C I N E R A T O R  HEAT-RECOVERY D E S I G N  A S H ( C O M P O S I T I 0 N )  VOL 
ROL)  I /  NEW G A S - F I R E D  I N C I N E R A T O R  HELPS F I G H T  A I R  P O L L U T I O N  ( E M I S S I C N ( C 0 N T  
E R )  HEAT-RECOVEPY H E P T I N G ( S P A C E 1  ) /  I N C I N E R A T O R  HELPS HEAT SHOPPING CENTER ( SCRUBBER( WAT 
IREMENTS I /  N U I S A N C E  FREE O P E R A T I O N  FOR NEW I N C I N E R A T O R  I N  WASHINGTONt D.C. ( LAW SEPARATION-REQU 
HEAT (PROCESS)  WATER-WALL I /  S W I S S  ENGINEERS E X P L A I N  I N C I N E R A T O R  INCOME ( E M I S S I  CNtCONTROL)  HEAT-RECOVERY 
ECOVERY E M I S S I C N ( C 0 h T R O L I  I /  S W I S S  ENGINEEPS E X P L A I N  I N C I N E R A T O R  INCOME ( WATER-WALL HEAT(PROCESS1 POWER H 

E S I G N  I /  I N C I N E R A T O R  I N S T A L L A T I O N  A T  HONG KONG ( R O T A R Y - K I L N  D 
A N T I T Y  SCRUBBER(WATER1 E M 1  S S I O N ( C O N T R 0 L )  ) /  G U I D E  T O  I N C I N E R A T O R  I N S T A L L A T I O N S  ( CALOR I F I C - V A L U E  D E S I G N  SE 

I N C I N E R A T O R  I N S P E C T I O N ,  WHAT TO LOOK FOR/ 

VOLUND I N C I N E R A T O R  I N S T A L L E D  BY FORDS/ 
AN I N C I N E R A T O R  I S  A GOO0 I N V E S T M E N T  ( C O S T ( C A P 1 T A L )  I /  

07-09-00503 
0 8 - 1 0 - 0 0 4 6 5  
0 8 - 0 3 - 0 1 2  5 7  
08-03-00622 
08-03-01069 
0 8- 0 3-00 1 3  2 
0 8 - 1 3 - 0 0 8  13 
0 8-C7-00 5 80 
0 8 - 0 7  -009 04 
0 8 - 0 4 - 0 0  90 1 
0 8 - 0 3 - 0 0 1 1 6  
0 8-07-0 1 5 9 7  
0 8- 03-0045 8 
07-0 1-00 1 5 3  
0 8 - 0 9 - 0 1 5 3 1  
0 8 - 0 8 - 0 0 8  17 
0 8 - 0 6 - 0 0 4 3 5  
0 8 - 0 8 - 0 0 0 6 1  
0 2 - 0  1-0 10 16 
0 8 - 0 3 - 0 0 1 5 9  
01-05-00147 
08-0 3-0 1 2 8 4  
08-0 3 -00906 
08-03-00 5 7 6  
0 8 - 1 3 - 0 0 8 4 6  
0 8 - 0 3 - 0 0 4 8 3  
0 8- 1 3 - 0 0 8  5 8  
0 8 - 0 6 - 0 1 8 5 4  
08- 13-00 558 
0 8- 1 3 - 0  13 2 0  
0 8 - 1  3 -00974 
08- 1 3-0  14  5 1  
08 1 3 - 0 1 3 6 2  
08-13-00477 
0 8 -  03-004 1 4  
0 8 - 0 3 - 0 0 4 1 3  
OB-13-0 1085 
0 8- 13- 0 1 1 4 4  
0 8 - 0 2 - 0 1 7 0 0  
0 8 - 0 3 - 0 1 1 1 3  
0 8-0 3- 0 1 5  3 5 
08-13-00812 
08- 1 3 - 0  1 2  7 2  
08-13-0 1 6 3 7  
0 8 - 1 3 - 0 1 8 9 1  
08- 13-0 1 2 0 3  
0 8 - 0 2 - 0 0 4 9 6  
0 8- 1 3-0  1 3 5 1  
0 8- 1 3 - 0  1 9 4 0  
0 8 - 0 3 - 0 0 0  11 
08- 1 3 - 0 0 4 2 1  
08- 13-00490 
0 8 - 0 3 - 0 0 4 6 7  
0 8- 0 3-00 5 8 3 
0 8 - 0 3 - P O 5 8 2  
08-03-0 17 14 
0 6- 0 3- 0099 4 
0 8 - C 6 - 0 0 8  5 6  
08- 1 1 - 0 0 8 5 1  
0 8 - 0 6 - C O O 5 2  
0 8 - 0 3 - 0 0 6 8 7  
0 8- 0 3- 0 20 8 5 
0 8 - 0 3 - 0 0 1 4 4  
0 8 - 0 3 - 0 0 6 8 9  
0 8-C 7- 0 1 8 6  2 
0 8  -06-@ 1 3 7 7  
..O 8-06- 00 480 
0 8 -C 6 -000 09 
0 8 - 0 6 - 0 0 0 8 1  
0 8-0 3 - 0 0  3 9 8  
0 8 - 0 3 - 0  1 5  2 4  
0 8 - 1 1 - 0 0 9 6 4  
0 8 - 0 4 - 0 0 1 7 5  
0 8 - 0 3 - 0 0 0 4 4  
0 8- 1 3- 0 0 49 1 
08 -06 -0 0 4 5 9  
0 8 - 0 6 - 0 0 0  1 3  
0 8- 0 3- 009 4 3 
0 8 - 0 3 - 0 0  333 
O B - 0 3 - 0 0 4 5 4  
08-03-01666 
0 8 - 1  3-000 50 
0 8- 0 3 - 0  10 5 4  
08-0 1-0 1265 
0 8 - 0 2 - 0 0 0  1 2  
0 8 - 0 3 - 0 0 0 1 0  
0 8 - 1 4 - 0 1 4 2 2  
0 8 - 0 3 - 0 0 1 0 6  
0 8 - 0 3 - 0 0 5 6 8  
0 8 -03 -0 1 2 6 8  
08- 1 3 - 0 0 0 3 5  
0 8 -0 4- 00 90 5 
08-0 3-0 1 4 0 2  
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S P A C E )  ECONOMICS F L A M E ( D E O D O R I Z I N G 1  ) /  BOSTON'S I N C I N E R A T O R  I S  A STEAM PRODUCER ( HEAT-RECOVERY H E A T (  

I T A L )  ) /  ' 8  S M I L E  - YOUR I N C I N E R A T O R  I S  ON T V  l1 ( INCINERATOR-CONTROL C O S T ( C A P  
ON(CONTROL1 E L E C T R O S T A T I C  - P R E C I P I T A T O R  / MONTREAL I N C I N E R A T O R  I S  TWOFOLD INNOVATOR ( H E A T t S P A C E I  E M I S S I  

E BOPROWED FF.OM STEEL I N D U S T R Y  TO REDUCE PROBLEMS OF I N C I N E R A T O R  MAINTENANCE/  W 
T I O N  I /  CONVERTED I N C I N E R A T O R  MAKES EXCELLENT TRANSFER S T A T I O N  ( COLLEC 

ACE ( C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L )  R E S I D U E  I /  I N C I N E R A T O R  NEAR R E S I D E N T I A L  AREA I S  COMMUNITY SHOWPL 
COST ( C A P I T A L )  I /  I N C I N E R A T O R  NEAR R E S I D E N T I A L  AREA I S  N U I S A N C E  FREE ( 

T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  C A P A C I T Y  1 / B U I L D  I N C I N E R A T O R  NEXT T O  D I S P O S A L  S I T E  ( I N C I N E R A T I O N  S A N I  

SMOKELESS F L U I D - B E D  I N C I N E R A T O R  I S  ON STREAM/ 

P R E V E N T I O N  OF FUSED D E P O S I T S  ON I N C I N E R A T O R  LOWER S I D E  WALLS/  

I N C  I N  ERATOR MODEL CONV I NC E S P U B L I C  / 

B I G  I N C I N E R A T O R  NEARS C O M P L E T I O N /  

SPRAY SYSTEM SUPPRESSES I N C I N E R A T O R  ODORS/ 
NEW REFUSE I N C I N E R A T O R  O F  L. VON R O L L /  

PROTOTYPE LOG I N C I N E R A T O R  CPERATES I N  B A L T I M O R E  PARK ( GAS-FIRED )/ 
VAGE(FERR0US)  C C S T ( C A P 1 T A L )  C O L L E C T I O N  I /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCTION L I N E  B A S I S  ( ROTER 
BULKY-WASTES HEAT-RECCVERY C O S T ( C A P I T A L ) /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCTION L I N E  B A S I S  ( SALVA 
E Q U I  REMENTS ) /  I N C I N E R A T O R  O P E R A T I N G  PERSONNEL ( COST ( L A B O R )  L A B O R ( R  

I I A  I N C I N E R A T O R  OPERATORS MANUAL/  
USE D F  ADHESIVE-COATED PAPER FOR E S T I M A T I N G  I N C I N E R A T O R  P A R T I C U L A T E  E M I S S I O N S  ( A N A L Y S I S  LAW ) /  

E R A T I N G )  S A L V A E E ( M E T P L S )  HEAT-RECOVERY ) /  F U T U R I S T I C  I N C I N E R A T O R  PLANNED FOR H A M I L T O N  ( G R I N D I N G  ( E M I S S I O  
I S  I M P O R T A N T  L O C A T I O N  FACTOR ( C E S I G N  I /  I N C I N E R A T O R  P L A N N I N G  - R E S 1  DUE L A N D F I L L  C O N S I D E R A T I O N  

OCESS)  ) /  WASTE H E A T  U T I L I Z A T I O N  FROM I N C I N E R A T O R  PLANT ( HEAT-RECOVERY H E A T t S P A C E I  F E A T (  PR 
ENANCE 1 / PROBLEMS ENCOUNTERED I N  OPERATION O F  L A R G E  I N C I N E R A T O R  P L A N T  ( STORAGE OVERHEAD-CRANES BULKY-WAS 

P U B L I C  R E L A T I O N S  C O N S I D E R A T I O N S  I N  I N C I N E R A T O R  PLANT L O C A T I O N /  
S P E C I F I C A T I O N S  AND R E S P O N S I B I L I T Y  FOR I N C I N E R A T O R  PLANT PERFORMANCE ( D E S I G N  ) /  

S T A T I C - P R E C I P I T A T O R - B A F F L E  G E S I G N  1 /  M O D I F I C A T I O N  OF I N C I N E R A T O R  P R E C I P I T A T O R  B A F F L E  SAVES $159000 PER U N I  

L I T I E S  ( ASH SURVEY S A L V A G E ( M E T A L )  E C O N O M I C ( P E N A L T Y 1  I N C I N E R A T O R  PROCESS-DEVELOPCENT I /  T H E  BUREAU OF M I N E  
F F L U F N T )  I /  I N C I N E R A T O R  PROGRAM ( SCRUBBER( WATER) D E S I G N  SEWAGEtE 
E C W E R Y  C A L O R I F I C - V A L U E  I /  I N C I N E R A T O R  PROGRESS B E H I N D  T H E  I R O N  C U R T A I N  ( HEAT-R 

BACKHOE SOLVES I N C I N E R A T O R  PROBLEM/ 

NEW REFUSE PLANT FOR LYTHAM ST. ANNES ( I N C I N E R A T O R  Q U A N T I T Y  C O S T ( C A P I T A L 1  I /  
FRANK ANSWEPS TO SOME HOT I N C I N E R A T O R  QUESTIONS ( E M I S S I O N ( C O N T R 0 L )  I /  

SPRAY (WATER) 1/  I N C I N E R A T O R  REFRACTORY ENCLOSURES t EM I S S  I O N ( C O N T R 0 L  1 
I N C I N E R A T O R  REFRACTORY S T U D I E S /  

ON OF F I R E B R I C K  BY ASH O F  BORAX-IMPREGNATED T I M B E R  ( I N C I N E R A T O R  REFRACTORY (CORROSION)  S L A G )  ) /  M E C h A N I S M  
M U N I C I P A L  I N C I N E R A T O R  REFUSE AND R E S I D U E  ( A N A L Y S I S ( R E S 1 D U E )  I /  

L I N G  ( O E S I G N  E M I S S I O N ( C O N T R 0 L )  R E S I D U E ( H A N D L I N G 1  ) /  I N C I N E R A T O R  REFUSE-RESIDUE AND F L Y - A S H  M A T E R I A L S  HAND 
R O P O L I T A N  AREA P L A N  ( OPEN-DUMPING S A N I T A R Y - L A N D F  I L L  I N C I N E R A T O R  RESEARCH-NEEDS ANIMAL-FEED P O L L U T I O N l W A T E  

C L A S S I F I C A T I O N  O F  I N C I N E R A T O R  R E S I D U E  ( A N A L Y S I S ( R E S I 0 U E )  1 / 
U E )  ) /  C O M P O S I T I O N  ARD C H A R A C T E R I S T I C S  OF M U N I C I P A L  I N C I N E R A T O R  R E S I D U E S  ( S A L V A G E ( M E T A L S 1  A N A L Y S I S ( R E S 1 D  
) ) /  A L E X A N D R I A ' S  I N C I N E R A T O R  R E T A I N S  THE C O L O N I A L  TOUCH ( C O S T l C A P I T A L  

NEW D I S P O S A L  PLANT FOR FULHAM ( I N C I N E R A T O R  SALVAGE E M I S S I O N ( C O N T R 0 L )  I /  
PULVER I Z A T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  I /  

WHAT K I h D  O F  PLANT--AND AT WHAT P R I C E  ( I N C I N E R A T O R  S A N I T A R Y - L A N O F I  L L  C O S T ( C A P I T A L 1  I /  
R E G I O N A L  APPROACH T H E  B E S T  S O L U T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  G R I N D E R t G A R B A G E )  I /  

WE CUT 3'2 PERCENT FRCM OUR REFUSE C O L L E C T I O N  COSTS ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  R O U T I N G  ECONOMICS COLLE 
L C U L A T I O N S )  I /  M U N I C I P A L  I N C I N E R A T O R  S E L E C T I O N  ( D E S I G N  E M I S S I O N  C O M B U S T I O N ( C A  
L )  REGIONAL-APPRCACH I /  I N C I N E R A T O R  SERVES SUBURBAN C O M M U N I T I E S  ( C O S T ( C A P 1 T A  
S A N I  T ARY-L ANDF I L L  OP EN-DUMP Q U A N T I T Y  CHARACTER I ST I C  S I N C  I N €  RATOR SEWER ( D  I SPOSAL)  COMPOS I T  I O N  AN I MAL-FEED ) 

A GOOD I N C I N E R A T O R  S I T E  ( C O S T ( U S E R )  D E S I G N  ) /  

THE NATURE O F  I N C I N E R A T O R  SLAGS ( R E S I D U E ( A N A L Y S 1 . S  I /  
T I G A T I O N  O F  REFFACTCEY C O M P A T I B I L I T I E S  WITH SELECTED I N C I N E R A T O R  SLAGS ( R E S I D U E  ) /  FURTHER I N V E S  

X-PAY SFECTPCGRAPHIC A N A L Y S I S  O F  I N C I N E R A T O R  SLAGS ( R E S I D U E ( A N A L Y S I S 1  ) /  
H P L U M I N 4  REFRACTORIES ( R E S I D U E  ) /  THE CHEMISTRY OF I N C I N E R A T O R  SLAGS AND T H E I R  C O M P A T I B I L I T Y  W I T H  F I R E C L  

I N G  P L A N T  A T  ST. GECGGFN ( BLACK FOREST 1 ( G R I N D I N G  I N C I N E R A T O R  SLUDGE(SEWAGE1 I /  NEW R E F U S E  DRESS 
GE SLUDGE W I T H  ESSEh-KARNAP POWER PLANT AS EXAMPLE ( I N C I N E R A T O R  SLUDGE(SEWAGE) ) /  CENTRAL COMBUSTION OF S 

R ( B A T C H )  E M I S S I O N ( C O N T R O L 1  BULKY-WASTE I / I N C I N E R A T O R  SOLVES A I R  P O L L U T I O N  PROBLEM ( I N C I N E R A T O  
A T I N G )  C O S T ( C A P I T A L 1  I /  I N C I N E R A T O R  SOLVES BURNABLE WASTE PROBLEM ( C O S T ( 0 P E R  

TWO P L A N T S  FOR T H E  P R I C E  O F  ONE ( I N C I N E R A T O R  SLUDGE(SEWAGE) ) /  

P REFUSE-SEWAGE TREATMENT WORKS ( I N C I N E R A T O R  SLUDGE( SEWAGE) C O S T ( C A P 1 T A L )  1 / 

CLEANEST I N C I N E R A T O R  STACK GASES ( EM1 S S I O N ( C O N T R O L 1  1 / 
S U F P R E S S I O N  OF STEAM PLUME FROM I N C I N E R A T O R  STACKS ( E M I S S I C N ( C O N T R 0 L )  ) /  

I N C  INERATOR STANDARDS/ 
I I A  I N C I N E R A T O R  STANDARDS/ 

A NEW I D E A  I N  I N C I N E R A T O R  S T O K I N G  ( COMBUSTION I /  
E Y I S S I O N ( C C N T R C L )  1 /  I N C I N E R A T O R  STYLES ARE CHANGING ( D E S I G N ( C O M P A R I S 0 N )  

D E F I N I T I O N S  OF TERMS USED I N  I N C I N E R A T O R  TECHNOLOGY/ 
E X P E R I E N C E  I N  CONDUCTING I N C I N E R A T O R  TECHNOLOGY COURSE/ 

R E  ( D E S I G N  I /  I N C I N E R A T O R  TEMPERATURE MEASUREMENT HOW, WHAT AND WHE 
REFUSE BURNEG SUPPLEMENTS TOWN L A N D F I L L  I I N C I N E R A T O R  T E P E E  I /  

T E P E E  REFUSE BURNER HAS E X T E N T I O N  DOME ( I N C I N E R A T O R  TEPEE-BURNER ) /  
L E X  I CON OF I N C I N E R A T O R  T ERM INOLOGY / 

I N C I N E R A T O R  T E S T I N G /  
I N C I N E R A T O F  T E S T I N G  PROGRAMS ( E M I S S I O N ( C O N T R 0 L )  S A F E  
I N C I N E R A T O R  T E S T I N G  PROGRAMS 1966 ( I N C I N E R A T I O N  T E S T  

T Y  C O M B U S T I O N - E F F I C I E N C Y  D E S I G N  ) /  
EM1 S S I O N (  CONTRCL 1 I / 

A N  I N C I N E R A T O R  THAT I N V I T E S  I N S P E C T I O N  ( O E S I G N  I /  
ICs ) /  T H E  S W I S S  DON'T M I S S  I N C I N E R A T O R  T H R I F T  ( HEAT-RECOVERY H E A T (  SPACE)  ECONOM 
T ION HEAT-RECDVERY ) /  DUTCH I N C I N E R A T O R  T C  BURN 1,000 TONS D A I L Y  ( POWER I N C I N E R A  
M I S S  I O N (  CONTROL 1 COST ( C A P I T A L  I 1 / NEW I N C I N E R A T O R  TO FEATURE E L E C T R O S T A T I C  P R E C I P I T A T D R  ( E 
S I C N ( C 0 N T R G L I  D E S I G N  I /  DEMONSTRATION I N C I N E R A T O R  TO HAVE E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S  
N ( HEAT-RFCOVERY HEAT(PROCESS1 E M I S S I O N ( C O N T R 0 L )  1 / I N C I N E R A T O R  T O  U T I L I Z E  WASTE HEAT FOR STEAM GENERATIO 
D E S I G N  HEAT-RECOVERY HEAT (PROCESS)  S A L V A G E ( M E T 4 L  I ) /  I N C I N E R A T O R  TO U T I L I Z E  WASTE H E A T  FOR STEAM G E N E R A T I O  

ALVAGE-VALUE) C O S T ( C A P 1 T A L )  COMPOSTING C O L L E C T I O N  ) /  I N C I N E R A T O R  USES TRASH AS F U E L  T O  PRODUCE E L E C T R I C I T Y  
I T A L )  ) /  BRIDGEPORT I N C I N E R A T O R  U T I L I Z E D  SEWAGE PLANT E F F L U E N T  ( C O S T ( C A P  

(INCINERATOR - WASTE-WATE~I  I N C I N E R A T O R  WASTE WATER ( E M I S S I O N ( C O N T R O L 1  P O L L U T I O N  
T R O S T A T I C - P R E C I P I  TATOR S A L V A G E ( M E T A L 1  ) /  $25 M I L L  I O N  I N C I N E R A T O R  W I L L  BE B R I T A I N ' S  LARGEST ( POWER HEAT-RE 
T E  ) /  C L A I M  S E M I - M O B I L E  I N C I N E R A T O R  W I L L  BURN AUTOS, T I M B E R ,  BULK ( BULKY-WAS 
M I S S  I O N (  CONTROL)  ) /  I N C I N E R A T O R  WILL HAVE SHORT STACK, DUST COLLECTOR [ E 
P I T A L I  I /  I N C I N E R A T O R  W I L L  SOLVE MANY REFUSE PROBLEMS I COST(CA 
I S S I O N ( C O N T R 0 L  HEAT-RECOVERY PROCESS-HEAT D E S I G N  / I N C I N E R A T O R  W I T H  POWER AND OTHER UNUSUAL FEATURES ( E 
S ( E M I S S I  CN(CChTROL1 C A P A C I T Y  I N S T R U M E N T A T I O N  ) /  AN I N C I N E R A T O R  W I T H  REFRACTORY FURNACES A N 0  ADVANCED STO 

M U N I C I P A L  I N C I N E R A T O R  TRENDS ( E M I S S I O N ( C O N T R 0 L  1 I /  

I N C I N E R A T O R  VACUUM CLEANER CUTS LABOR COSTS/ 

0 8- 0 3- 00 7 9 6 
10-0 6-0 20 9 4 
08-03-00 1 0 1  
08-03-000 39 
0 8 - 10 -00 47 5 
08-0 3-0 1345 
0 3-0 3-0 1239 
08-03 -00 5 41 
0 8- 0 3-0 100 7 
08-03-00006 
08-03-00104 
0 8- 0 3-006 9 1 
08-03-01405 
0 8- 0 3-00 8 54 
0 8 - 0 7 - 0 0 0  37 
0 8-03-01448 
0 8- 0 3-0 1 3 61 
08-03-00824 
08-13-0 10 51 
08-06- 00002 
08-03-0 18 12  
08- 13-0 21 3 8  
08-03-001 38 
0 8-03 -00 8 22 
0 8- 0 3-0042 9 
08-03-00805 
08-06-0 10 36 
OB-03-0 10 22 
04-0 1-001 1 1  
08-03-00771 
0 8-0 3- 00998 
08-03-0 18 8 1 
08-06-00636 
08-09-008 1 1  
08-09-003 59 
08-09-007 52 
OB-10-00474 
08-10-01935 
0 1-05-0 129 3 
08-10-00486 
04- 0 1-0 132 1 
08-03-0 1442 
08-03-01924 
0 5-0 1-0 1900 
08-13-00923 
01-05-00084 
03-0 7-0 1436 
08-03 -0 15 23 
08- 0 3-00 5 85 
01-0 1-00 68 5 
08-03-007 0 4  
08-09-00469 
08 -10-00 4 36 
08-10-00438 
0 8-0 9-0 0 4 6 8 
08-03-01432 
0 8- 0 3- 000 5 6 
08-04-00067 
08-03-01095 
08-06-00043 
08-0 3-00 5 3 5 
08-07-00289 
0 8-0 6-0048 4 
0 8-1 2 -009 68 
08- 12-0 1 0 4 9  
08-0 3-0 1348 
08-13-01455 
08-13-00957 
08-03-00494 
08-11-00829 
08-03-0 10 2 1 
08-07-00092 
08-13-00807 
08- 12-0 10 50 
08-1 2-00827 
0 8- 06- 00 445 
08-03-0 11 33 
08-03-00800 
08-03-0 1826 
08-03-00 113 
08-03-000 30 
08-03-00046 
0 8-03 -0 10 40 
08-03-00 5 81 
08-03-00019 
08-0 3-0 1366 
0 8-0 3-0 1 4 1  1 
0 8-06-00 478 
08-03-00987 
0 8-07-000 3 1  
08-06-00598 
0 8-0 3-0 0 5 3 6 
08-03-01937 
08-03-006 2 3 

i 

r-'j 
i' 
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L )  ) /  A N  I N C I N E R A T O R  WITHOUT F R I L L S  ( I N C I N E R A T I O N  C O S T ( C A P 1 T A  

I /  PERFORMAhCE O F  A F L U E - F E D  I N C I N E R A T O R  ( I N C I N E R A T O R ( A P A R T M E N T )  C O M P O S I T I O N  Q U A N T I T Y  E M I S S I O N  
R CONTENT SEEN AT FOURTEEN DOLLARS PER TON ( SALVAGE I N C I N E R A T O R ( A S H 1  ) /  

T I O N  DETERRENTS ( E M I S S I O N ( C O N T R O L 1  P O L L U T I O N ( A I R 1  I N C I N E R A T O R (  FLUE-FED)  I /  A I R  P O L L U  
K I T C H E N  GAR BAGE GRINDERS MEAN A CLEANER C I T Y  ( GRINDER(  GARBAGE)  I N C I N E R A T O R ( H O U S E H 0 L D I  ) /  

N C I N E R A T I O N  I N  h E S T E F N  EUROPE ( G U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T O R ( T Y P E S  ) C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L )  R E S 1  

UDGES AND REFUSE WORKING ON P R I N C I P A L  O F  R O T A R Y - K I L N  I N C I N E R A T O R .  ( SLUDGE( SEWAGE) ) /  I N C I N E R A T I O N  PLANT F 

GOLD, S I L V E  
I N C I N E R A T O R  SOLVES A I R  P O L L U T I O N  PROBLEM ( I N C I N E R A T O R (  BATCH)  E M I S S I O N ( C O N T R 0 L )  BULKY-WASTE ) /  

THE INCINERATOR--A MACHINE OF BEAUTY ( S I T E - L O C A T I O N  ) /  
DON'T ABANDON THAT OLD INCINERATOR--YET ( D E S I G N  I /  

S M I L E  - YOUR I N C I N E R A T O R  I S  ON T V  ( INCINERATOR-CONTROL C O S T ( C A P I T A L 1  ) /  
BURNING R A D I O A C T I V E  WASTES I N  I N S T I T U T I O N A L  I N C I N E R A T O R S /  

A U X I L I A R Y  GAS BURNERS FOR COMMERCIAL AND I N D U S T R I A L  I N C I N E R A T O R S /  
H E A L T H  ASPECTS OF A I R  P O L L U T I O N  FROM I N C I N E R A T O R S /  
MONO L I T  H I C RE FRACTOR I ES I N MUN I C  I P A L  I N C  I N  ERA TOR S /  

NEED FOR TEST CODE FOR L A R G E  I N C I N E R A T O R S /  
E N G I N E E R I N G  D E S I G N  OF REFUSE I N C I N E R A T O R S /  

T Y P E S  O F  MECHANICAL GRATES FOR I N C I N E R A T O R S /  
GAS FLOW AND PPESSUGE AS A P P L I E D  TO MODERN M U N I C I P A L  I N C I N E R A T O R S /  T H E  MEASUREMENT OF A I R  AND 

SULFUR BALANCE OF I N C I N E R A T O R S  ( C A L O R I F I C  U L T I M A T E - A N A L Y S I S ( R E F U S E 1  I /  
ON - A F I E L D  STUDY OF PERFORMANCE O F  THREE M U N I C I P A L  I N C I N E R A T O R S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY E M I S S I C N  

U S E  C O M P O S I T I O N  AND FLUE-GAS AYALYSES FROM M U N I C I P A L  I N C I N E R A T O R S  ( C O M P O S I T I O N  E M I S S I O N (  A N A L Y S I S  I FLUE-GA 
ONTROL) C O L L E C T I C N  ASH-DISPOSAL R A I L - H A U L  ) /  TWO NEW I N C I N E R A T O R S  ( C O S T ( C A P I T A L 1  COST(OPERAT1 NG) E M I S S I O N  

BURNING RATES I N  I N C I N E R A T O R S  ( COMBUSTION ) /  

WHAT HAULERS PAY A T  M U N I C I P A L  I N C I N E R A T O R S  ( C O S T ( O P E R A T I N G 1  C O L L E C T I O N  ) /  
I N S T R U M E N T A T I O N  SYSTEMS FOR M U N I C I P A L  REFUSE I N C I N E R A T O R S  ( D E S I G N  I /  

R )  ) /  COMBUST1 ON AND HEAT C A L C U L A T I O N S  FOR I N C I N E R A T O R S  ( D E S I G N  E M I S S I O N ( C O N T R 0 L  1 SCRUBBER( WATE 
I N S T A L L A T I O N  OF SMALL G A S - F I R E D  I N C I N E R A T O R S  ( D I S P O S A L ( 1 N - S I T U )  I /  
UNSOLVED PROBLEMS W I T H  FLUE-FED I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  I /  

F L Y  ASH CONTROL EQUIPMENT $OR I N D U S T R I A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  ) /  
A I R  P O L L U T I O N  CONTROL EQUIPMENT FOR I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R O L 1  ) /  

A T T I T U D E S  ON D E S I G N  OF F L U E - F E D  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  / 
TO I M P R @ V E  APARTMENT-HOUSE I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  I /  

F FURNACE C E S I G N  AND O P E R A T I O N  ON A I R  P O L L U T I O N  FROM I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R O L 1  I /  EFFECT 0 
E EM1 S S I O N S  FROM LAFGE MECHANICALLY-STOKED M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  1 / CHARACTER1 S T I C S  0 

A I R  EFFECTS ON ATMOSPHERIC E M I S S I O N S  FROM M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O h T R 0 L )  ) /  F I E L D  E V A L U A T I O N  
THE USE OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  ON M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  C O M P O S I T I O N ( R E F U S E )  

S A L )  COST ( O P E R A T I N G )  ) /  O B S E R V A T I O N S  ABOUT M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  D E S I G N  R E S I D U E (  D I S P O  
AG-F I L T E R S  ) /  F L Y A S H  CONTROL EQUIPMENT FOR M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  D E S I G N  SCRUBBER(WATE 
PACE)  I /  THREE F L O R I D A  I N C I N E R A T O R S  ( E M I S S  I O N ( C O N T R 0 L  1 HEAT-RECOVERY H E A T (  S 

C H I C A G C  COMPLETES F I R S T  OF FOUR I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P I T A L 1  1 /  

SMOKE D E N S I T Y  MEASUREMENT I N  M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  SMOKE ) /  
CHICAGO PLANS TWO I N C I N E R A T O R S  ( G R I N D I N G  Q U A N T I T Y  I /  

DEVELOPMENT OF VON R O L L  I N C I N E P A T O R S  ( HEAT-RECOVERY ) /  
) /  S Q U E E Z I N G  HEAT FROM GARBAGE W I T H  MODERN M U N I C I P A L  I N C I N E R A T O R S  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  C E S I G N  S 

APARTMENT HOUSE I N C I N E R A T O R S  ( P O L L U T I O N ( A I R 1  I /  
E A T I N G ( P R 0 C E S S  H E A T I N G (  SPACE)  I / H E A T  RECOVERY FROM I N C I N E R A T O R S  ( REFUSE FURNACES E M I S S  I O N ( C O N T R 0 L )  HEAT 

ROOF DAMPER O P E R A T I O N  FOR APARTMENT-HOUSE I N C I N E P A T O R S  ( S A F E T Y ( F I R E 1  CHUTE 1 / 
BARGES I N  HOLLAND H A U L  REFUSE T C  I N C I N E R A T O R S  ( TRANSFER ) /  

STOKERS FOR I N C I N E R A T O R S  - NEW TRENDS T O  T R A V E L I N G  GRATES/ 
) / E L E C T R O S T A T I C  F L Y  ASH P R E C I P I T A T I O N  FOP M U N I C I P A L  I N C I N E R A T O R S  - P I L O T  P L A N T  STUDY ( E M I S S I  O N ( C 0 N T R O L )  
OSAL 1 C A L O R I F I C - V A L U E  1 / I N C I N E R A T O R S  ARE CHEAPER ( C O S T ( C A P I T A L )  R E S I D U E ( D 1 S P  
R O L Y S I S  COST S A C K (  PAPER)  R A I L - H A U L  S A N I T A R Y - L A N D F I L L  I N C I N E R A T O R S  BULKY-WASTE SALVAGE A D M I N I S T R A T I O N  REG10 
ONTROL)  D E S I G N  ) /  E h I S S I O N  R E D U C T I O N  OF SMALL REFUSE I N C I N E R A T O R S  BY U S I N G  CONSTRUCTIONAL AND CONTROL MEAS 

SI ON( CONTROL) ) /  I N C I N E R A T O R S  CAN MEET TOUGHER STANDARDS ( D E S I G N  E M I S  

EAT-RECOVERY S A L V A G E ( F E R R 0 U S )  ) /  S P E C I A L  S T U D I E S  FOR I N C I N E R A T O R S  FOR T H E  GOVERNMENT OF T H E  D I S T R I C T  O F  CO 
CORROSION S A L V A G E ( M E T A L 1  ) /  EXPERIENCES W I T H  REFUSE I N C I N E R A T O R S  I N  EUROPE - P R E V E N T I O N  OF A I R  AND WATER 

DIRECT-CHARGE I N C I N E R A T O R S  CAN DO A GOOD JOB/  

THE DEVELOPMENT OF OPEN-PIT I N C I N E R A T O R S  FOR SOL I D  WASTE D I S P O S A L /  

D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T O R S  PART I/ 
C E S I G N  STANCARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T O R S  PART I I/ 

D PROTOTYPE C D S T  HOUSEHOLD ) /  N E h  SMOKELESS ODORLESS I N C I N E R A T O R S  P R O V I D E  ANSWER TO P O L L U T I O N  PROBLEM ( AP 
S AND TRENDS I N  REFUSE C O L L E C T I O N  P R A C T I C E  ( SALVAGE I N C I N E R A T O R S  SACKS ) /  PRESENT S T A T U  
A P I T A L )  COST(OPERAT1NG) H E A T ( P R O C E S S 1  H E A T ( S P A C E 1  I /  I N C I N E P A T O R S  S E R V I C E  M E T R O P O L I T A N  CHICAGO ( D E S I G N  SA 
I N C I N E R A T I O N )  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  1 / THREE I N C I N E R A T O R S  SOLVE REFUSE PROBLEM ( COMPOSTING S A N I T A  
O S T ( C 4 P I T A L )  ) /  THREE I N C I N E R A T O R S  SOLVE REFUSE PROBLEM ( COST ( O P E R A T I N G )  C 
N EM1 S S I O N ( C O N T P 0 L )  DEMONSTRATICh-GRANT ) /  F L U I D  BED I N C I N E R A T O R S  S T U D I E D  FOR S O L I D  WASTE D I S P O S A L  ( COMBU 
T I O N  ) /  I N C I N E R A T O R S  T O  COST MILWAUKEE $10 M I L L I O N  ( I N C I N E R A  
1 / G I G A N T I C  T A S K  BEGAN FOR LGS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  WERE BANNED ( C O L L E C T I O N ( V E H 1 C L E )  C O S T ( 0  
L A N D F I L L  ) /  I N C I N E R A T O R S  W I N  I N  NEW ORLEANS ( ECONOM'ICS S A N I T A R Y -  
ERFORMPNCE AND CES I G N  DATA FOR LARGE EUROPEAN REFUSE I N C I N E R A T O R S  h I T H  HEAT-RECOVERY ( COMPOSTION E M I S S I O N  
T A L )  EM1 S S I O N ( C 0 N T R C L )  I /  E L E C T R O S T A T I C  P R E C I P I T A T O R  I N C L U D E D  I N  L A T E S T  REFUSE D I S P O S A L  PLANT ( I N C I N E R A T O  

WATER-WALL ) /  SWISS ENGINEERS E X P L A I N  I N C I N E R A T O R  INCOME ( EM1 S S I O N ( C O N T R 0 L )  HEAT-RECOVERY HEAT (PROCESS 
S I O N ( C O N T R 0 L I  I /  S W I S S  E N G I N E E R S  E X P L A I N  I N C I N E R A T O R  INCOME ( WATER-WALL H E A T t P R O C E S S )  POWER HEAT-RECOVERY 

REF USE C O L L E C T I O N  TRUCK PURCHASE I N C L U D E S  GUARANTEED MAINTENANCE PROGRAM/ 

INCOME DEFRAYS COSTS AT S A N I T A T I O N  FARM I(/ 

S A L I T A R Y - L A N D F I L L  SALVAGE NETS $11,639 ( INCOME( SALVAGE)  SALVAGE / 
/ HAULERS INCORPORATE TO CONSTRUCT T E P E E  BURNER ( I N C I N E R A T O R  1 
S ( GRINDER(HOME1 ) /  JASPER, IND. ,  MEASURES I T S  GARBAGE-GRINDER S A N I T A T I O N  PROGRES 

URBAN CCMPOST AND SEWAGE DEVELOPMENT WORK I N  I N D I A  ( SLUDGE(SEWAGE1 Q U A N T I T Y  1 /  
CENTRAL GAFBAGE G R I N D I N G  P L A N T  AT RICHMOND, I N D I A N A  ( C O S T ( C A P I T A L 1  D I G E S T I O N  I /  

DUAL D I S P O S A L  OF GARBAGE AND SEWAGE AT RICHMOND, I N D I A N A  ( DISPOSAL(SEWER1 I /  
SWAMPS D I S A P P E A R  I N  GARY, I N D I A N A  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  ) /  

P R I V A T E  L A N D F I L L  SERVES LARGE I N D I A N A P O L I S  AREA ( S A N I T A R Y - L A N D F I L L  I /  
PER C A P I T A  F I G U R E  O F  5.1 POUNDS OF MATTER D A I L Y  I N D I C A T E D  B Y  N A T I O N A L  SURVEY ( Q U A N T I T Y  C O L L E C T I O N  ) /  

I /  THE C C N T R I B U T I O N  FROM T H E  I N D I V I D U A L  HOME TO THE SEWER SYSTEM ( GRINDER(GARBAGE 
COMPOSTING REFUSE I N  I N D O N E S I A  ( C O M P O S I T I O N  ) /  

T A D A B F A L L E  ( COMPOSTING OF URBAN DOMESTIC WASTES ( INDORE I /  KOMPOSTIERUNG DER S 
I N G  WASTE SLUDGE FRGM PHARMACEUTICAL MANUFACTURING ( I N D U S T R I A L  ) /  COMPOST 
/ CENTRACTOR'S T R A I L E R  I D E A  W I N S  H I M  I N D U S T R I A L  D I S P O S A L  CONTRACT ( COLLECTION-EQUIPMENT 

ENGLAND'S OLDEST " H A U L I E R "  SERVES N A T I O N ' S  I N D U S T R I A L  HUB ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I /  
GENERAL OVERALL APPROACH TO I N D U S T R I A L  I N C I N E R A T I O N /  

NEW DEVELOPMENTS I N  I N O U S T R I A L  I N C I N E R A T I O N /  

0 8-03-0040 1 
08-04-00049 
08-01-001 7 0  
02-02-000 27 
08-06-00043 
08- 0 6-0 17 7 2  
09-0 7-0 10 8 6 
OB-03-00430 
08-03-0 1 1  18 
08-03-01029 
0 8-0 3-00 1 01 
0 8-04-00320 
08-04-00444 
0 8- 0 6- 00 84 4 
08-09-00808 
08-1 2-019 38 
08-13-01381 
08-13-01934 
0 8-0 3-0 0 4  34 
0 8-06-009 41  
0 8-03 -0 15 1 3  
OB- 11-00471 
02-02-00809 
08-03-01435 
08- 14-0 1678 
08- 13-0049 2 
08-11-00814 
08-01-00852 
0 8 -0 1 -009 7 1  
08-06-00443 
0 8-06-006 29 
0 8 -06 -00 8 57 
0 8- 0 6- 0 13  3 i$, 
08-06-00821 
08-06-00425 
08-06-008 53 
08-06-009 52 
08-0 3-0 1472 
OB-03-01447 
08-06-008 20 
08-0 3-0 1: 459 
08-06-00437 
08-03-00047 
08-0 3-0 130 5 
08-03-000 41 
0 8- 0 1- 0 1 3 92 
08-03-00008 
08-01-00826 
0 9- 0 6- 0 1 9 0 4  
08-03-000 45 
08-06-00806 
08-03-0 1449 
0 1-0 1-00972 
08-03-000 54 
0 8- 0 3-0060 3 
08-06-01859 
08-03-019 56 
08-03-01 50 5 
08-03-00470 
08-12-00750 
08-1 3-00749 
0 8- 0 5-000 0 1 
03-0 1-0 1326 
08-03-00034 
0 8- 0 3- 00 6 19  
08-0 3-0 13 53 
10-06-01 143 
0 8-0 3-0 18 32 
03  -0 2-9 15 50 
0 8- 1 4-0 1 4 1 8 
08-13-00489 
08-03-01284 
03-0 2-00575 
08-14-01422 
08-03-00106 
07-0 1-00604 
04-0 1-00630 
0 8-03-00 1 37 
09-0 1-01328 
06-0 1-01 158 
09-0 1-0 1596 
09-0 1-009 28 
07-10-01137 
07-0 1-0 1627 
02-01-00515 
09-07-00 970 
06-03-01180 
06-04-0 1968 
06-04-002 52 
03 -0 2-0 15 47 
03 -0 1-0 1842 
0 8- 0 4- 00 440 
08 -0 4-0 0-446 

'7 
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THREE I N D U S T R I A L  I N C I N E R A T I O N  PROBLEMS/ 
A U X I L I A R Y  G A S  BURNERS FOR COMMERCIAL AND I N D U S T R I A L  I N C I N E R A T O R S /  

F L Y  ASH CONTROL EQUIPMENT FOR I N D U S T R I A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  I /  
THE STORAGE, C O L L E C T I O N ,  AND D I S P O S A L  OF TRADE AND I N D U S T R I A L  REFUSE/  

PATHOGEN ) /  S O U T h  A F R I C A N  C O U N C I L  FOR S C I E N T I F I C  AND I N D U S T R I A L  RESEARCH ( COMPOSTING A N A L Y S I S  SLUDGE(SEWA 
I F O R N I A  ( Q U A N T I T I E S  I /  I N D U S T R I A L  S O L I D  WASTE PRODUCTION AND D I S P O S A L  I N  C A L  
T R Y  ( S A N I T A R Y - L A N D F I L L  OCEAN-DISPOSAL COMPOSTING ) /  I N D U S T R I A L  S O L I D  WASTES - T H E  PROBLEMS OF T H E  FOOD I N  

WHY NOT COMPACT YOUR I N D U S T R I A L  WASTE ( T R A N S F E R - S T A T I O N  ECONOMICS ) /  
WET A I R  COMBUSTION OF SLUDGE AND I N D U S T R I A L  WASTE ( WET-OXIDATION I /  

I /  C O L L E C T I O N  O F  I N D U S T R I A L  WASTE AT GREENOCK ( C O L L E C T I O N  CONTAINERS 
I N D I N G  I N C I N E R A T I O N  I /  USE I N D U S T R I A L  WASTE FOR FACTORY POWER ( HEAT-RECOVERY GR 
S A N I  T A R Y - L A N D F I L L  / I N D U S T R I A L  WASTE REMOVAL ( C O L L E C T I O N  S I T E - S E L E C T I O N  

ACE( T Y P E S )  HEAT-RECOVERY I /  B U R N I N G  I N D U S T R I A L  WASTES ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  FURN 
R A T I O N  1 / ACCUMULATION AND D I S P O S A L  OF HOUSEHOLD AND I N D U S T R I A L  WASTES ( Q U A N T I T Y  C H A R A C T E R I S T I C S  COMPOSIT 

WET A I R  O X I D A T I C N  PROCEDURE AND I T S  U T I L I Z A T I O N  FOR I N D U S T R I A L  WASTE REMOVAL ( WET-OXIDATION I /  

O X I D A T I O N  R E G U L A T I O N  I N  COMBUSTION O F  I N D U S T R I A L  WASTES ( WET-OX1 D A T I O N  ) /  
Z A T I O N  I PROCESSES(SALVAGE1 I /  I N D U S T R I A L  WASTES AND SALVAGE,  C O N S E R V A T I O N  AND U T I L I  

U T I L I Z 4 T I O N  OF ORGANIC I N D U S T R I A L  WASTES BY COMPOSTING/  
TREATMENT O F  ORGANIC I N D U S T R I A L  WASTES B Y  L A G O O N I N G I  

UENCY BULKY-WA STE S A N I  T A R Y - L A N D F I L L  TRANSFER-STAT I O N  I N D U S T R I A L (  Q U A N T I T Y  B I L L I N G  OPEN-DUMP LAW AGR I C U L T U R  

UMP LAW H E A L T H  COST ( C A P I T A L )  COST(OPERAT1NGI  H A U L I N G  I N D U S T R I A L - W A S T E  BULKY-WASTE REGIONAL-APPROACH S I T E - S  
NEW HIGH-STRENGTH S T E E L  A I D S  SLAG-HAULING F I R M  ( I N D U S T R I  AL-WASTE I /  

EMPLOYEE SAFETY I N  THE S O L I D  WASTE I N D U S T R Y /  
S A N I T P R Y  E N G I N E E R ' S  SPEECH COVERS RANGE OF I N D U S T R Y  ( C O L L E C T I O N  SCHEDULING I /  

C R E A T I V E  T H I N K I N G  HAS HELPED CHANGE I N D U S T R Y  ( C O L L E C T I O N - E Q U I P M E N T  ) / 
A I R  P O L L U T I O N  CONTROL AND THE GAS I N D U S T R Y  ( I N C I N E R A T I O N  EMISSION-CONTROL GAS-FIRED I /  

T H E  ECONOMICS OF THE WASTE PAPER I N D U S T R Y  ( Q U A N T I T Y  SALVAGE(PAPER1 PROJECTION ) /  
SELF-SUPPORTING L A N D F I L L  HELPS ATTRACT I N D U S T R Y  ( S A N I T A R Y - L A N D F I L L  I /  

ZIMMERMANN PROCESS FOR T H E  P U L P I N G  INDUSTRY ( W E T - O X I D A T I O N  ) /  
ZIMMERMANN PROCESS FOR THE C H E M I C A L  P U L P  I N D U S T R Y  ( W E T - O X I D A T I O N  ) /  

/ I N D U S T R I P L  S O L I D  WASTES - THE PROBLEMS OF THE FOOD I N D U S T R Y  ( S A N I T A R Y - L A N D F I L L  OCEAN-DISPOSAL COMPOSTIN 

NN PROCESS AND I T S  A P P L I C A T I O N  I N  T H E  P U L P  AND PAPER I N D U S T R Y  ( WET-OXIDATION I /  THE ZIMMERMA 
S I T E - P R O C E S S I N G  ) / PROBLEMS O F  T H E  S A L V A G E  INDUSTRY AS THEY R E L A T E  TO S O L I D  WASTE D I S P O S A L  ( ON- 
N Q U A N T I T I E S  ) /  I N T E R I M  REPORT OF I N D U S T R Y  BASED ON UNSOUND RESEARCH ( SURVEY C O L L E C T 1 0  

OF I N C I N E R A T I C N  FOR C O M B U S T I B L E  SOLVENTS ( D I S P O S A L  I N D U S T R Y  G A S - F I R E D  ) /  D I R E C T  F L A M E  METHCD 
S P I R A L I N G  COSTS MARK WASTE INDUSTRY OVER THREE DECADES/ 

H E A V Y  I N D U S T R Y  SERVED B Y  B I G  C O N T A I N E R  I D E A  ( C O L L E C T I C N  )/ 
I N E R A T O R  FURNACE WATEF-WALL R O T A R Y - K I L N  ) /  I N D U S T R Y  TEAMS UP TO B U I L D  J O I N T  WASTE-DISPOSAL ( I N C  
E/ WE BORROWED FROM S T E E L  I N D U S T R Y  TO REDUCE PROBLEMS OF I N C I N E R A T O R  MAINTENANC 

VALUE OF HETEROGENEOUS M A T E R I A L  W I T H  H I G H  CONTENT O F  I N E R T  COMPONENTS ( C A L O R I F I C - V A L U E ( D E T E R M I N A T I O N 1  1 / 
( W A T E R )  I /  I N E X P E N S I V E  METHOD SOLVES F L Y  ASH PROBLEMS ( SCRUBBER 
O P E R A T I O N )  ) /  HOW C O L L E C T I O N  E F F I C I E N C Y  I N F L U E N C E S  REFUSE C O S T S  ( E Q U I P M E N T ( C 0 L L E C T I O N )  COST(  

NG S E R V I C E S /  THE PROBLEMS OF I N J U R I E S  AND C U M U L A T I V E  S T R A I N S  I N  T H E  P U B L I C  C L E A N S 1  

G ) /  INDUSTRY,  ORGANIC WASTES, AND AGRICULTURE ( COMPCST I N  

MANAGEMENT I N F O R M A T I O N  SYSTEM S T U D I E D  FOR L O S  ANGELES/  

SAFETY I N  REFUSE C O L L E C T I O N  ( ACCIDENTS I N J U R Y  ) /  
I N N O V A T I O N S  I N  REFUSE- I N C I N E R A T O R  D E S I G N /  

I C  - P R E C I P I T A T O R  ) /  MONTREAL I N C I N E R A T O R  I S  TWOFOLD INNOVATOR ( H E A T (  SPACE)  EM1 S S I O N (  CONTROL) ELECTRGSTAT 
1 /  A C R I T I C A L  E V A L U A T I O N  O F  IVOCULUMS I N  COMPOSTING ( COMPOSTING B A C T E R I A (  CULTURE 

O X I D A T I O N  ) /  S E P A R A T I N G  ORGANIC AND I N O R G A N I C  C O N S T I T U E N T S  OF WASTE S U L F I T E  L I Q U O R  ( WET- 
I N S E C T  AND ODOR CONTROL I N  S A N I T A R Y  L A N D F I L L S /  

F L Y L E S S  REFUSE C O L L E C T I O N  ( RODENT I N S E C T  CAN(GARBAGE1 S A C K ( P A P E R 1  LAW I /  
F R E S I D E N T I A L  REFUSE STORAGE AND C O L L E C T I O N  ( VECTOR I N S E C T  C O L L E C T I O N  C O N T A I N E R  I /  F L Y  AND ECONOMIC EVALU 
FROM REFUSE C O h T A I N E R S  VS. FREQUENCY OF C O L L E C T I O N  ( I N S E C T  VECTOR I /  THE M I G R A T I O N  OF F L Y  L A R V A E  
E D I S P O S A L  OF TOWN WASTES ( PATHOGEN COMPOSTING ODOR I N S E C T  VECTOR I /  T H E  REQUIREMENTS OF H Y G I E N E  I N  TH 
MERGENCE FROM S A N I T A R Y  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  I N S E C T ( C O N T R O L 1  I /  E F F E C T  OF EARTH COVER ON FLY E 
L A N D F I L L  H E A L T H  ) /  STUDY OF HAZAQDS I N  D I S P O S I N G  O F  I N S E C T I C I D E  CONTAINERS AT A C I T Y  L A N D F I L L  ( SAN1TAF.Y- 

A P P L I C A T I O N  OF I N S E C T I C I D E S  AT DUMPS ( S A N I T A R Y - L A N D F I L L  PEST 1 /  
CGNTROL O F  RODENTS AND I N S E C T S  ON DUMPS ( OPEN-DUMPING ) /  

AN I N C I R E R A T O R  THAT I N V I T E S  I N S P E C T I O N  ( D E S I G N  I /  
I N C I N E R A T O R  I N S P E C T I O N ,  WHAT T O  LOOK ,FOR/ 

/ I N S T A L L  VACUUM C O L L E C T I O N  FOR $750,000 ( C O L L E C T I O N  I 
I T A T O R  I /  B I R M I N G H A M '  S ELECTRO P R E C I P I T A T O R  I N S T A L L A T I O N  ( EM I S S  I O N  (CONTROL 1 E L E C T R O S T A T I C - P R E C  I P  
I O N  OF MS COMBUSTION CONE P L A N T  W I T H  REFUSE C R U S H I N G  I N S T A L L A T I O N  ( G R I N D I N G  I N C I N E R A T I O N  I /  D E S I G N  AND DP 

NEW R E S I D U E  COMBUSTION I N S T A L L A T I O N  ( I N C I N E R A T O R  E M I S S I  O N ( C O N T R 0 L )  1 / 
Z I  MMERMAN PROCESS I N S T A L L A T I O N  ( W E T - O X I D A T I O N  SLUDGE (SEWAGE) 1 / 

L E  SUBSTANCES ( COMPOSTING I N C I N E R A T I O N  ) /  AUTOMATIC I N S T A L L A T I O N  AND PROCESS FOR THE CONTINUOUS REMOVAL 0 

L M A T E R I A L S  ( I N C I N E R A T I O N  I /  I N S T A L L A T I O N  FOR B U R N I N G  WASTE FROM PRODUCTION O F  F O I  
N C I N E R A T I O N  W A S T E ( G A S E 0 U S I  W A S T E ( L I Q U I D ) /  COMBUSTION I N S T A L L A T I O N  FOR L I Q U I D  AND GASEOWS WASTE PRODUCTS I N  

D E S I G N  AND E X P E R I E N C E  G A I N E D  W I T H  F L U E  DUST REMOVAL I N S T A L L A T I O N  I N  M U N I C H  R E F U S E  POWER P L A N T  NORD I ( I N  
L U I D I Z A T I O N  PROCESS ( SLUDGE(SEWAGE1 I N C I N E R A T I O N  ) /  I N S T A L L A T I O N  OF C I T Y  OF LAUSANNE FOR COMBUSTION OF SE 
A L ( 1 N - S I T U )  I /  I N S T A L L A T I O N  O F  SMALL G A S - F I R E D  I N C I N E R A T O R S  ( D I S P C S  
BER(WATER1 E M I S S I O N ( C O N T R 0 L )  ) /  G U I D E  TO I N C I N E R A T O R  I N S T A L L A T I O N S  ( C A L O R I F I C - V A L U E  D E S I G N  S E L E C T I O N  QUAN 
N ( COMPOSTING EQUIPMENT(COMPOST1NG) Q U A N T I T Y  ) /  NEW I N S T A L L A T I O N S  FOR HOUSEHOLD REFUSE TREATMENT I N  VERSA 

VOLUND I N C I N E R A T O R  I N S T A L L E D  BY FORDS/ 

ANSFER-STATION P A I L - H A U L  I /  MILWAUKEE P I C K S  R A I L H A U L  I N S T E A D  OF I N C I N E R A T I O N  ( C O S T ( D P E R A T 1 N G )  COMPACTION(  
N I /  PROCEEDINGS OF THE SECOND ANNUAL M E E T I N G  OF T H E  I N S T I T U T E  FOR S O L I D  WASTES ( C O L L E C T I O N  C O S T ( C O L L E C T 1  
T I N G  P O L L U T I O N ( W A T E R 1  I /  T H E  A C T I V I T I E S  OF THE STATE I N S T I T U T E  OF H Y G I E N E  I N  THE YEAR 1961  ( H E A L T H  COMPOS 
T E - L O C A T I  ON REGIONAL-APPROACH I /  PROCEEDINGS O F  1966 I N S T I T U T E  OF S O L I D  WASTES ( I N C I N E R A T I O N  R E S I D U E  ORGA 

I N C I N E R A T O R  I N S T A L L A T I O N  AT HONG KONG ( R O T A R Y - K I L N  D E S I G N  I /  

I L L  G R I N D I N G  ) /  WALLINGFORD R. D.C. I N S T A L L S  V I C K E R S  SEERDRUM P U L V E R I Z E R  ( S A N I T A R Y - L A N D F  

B U R N I N G  R A D I O A C T I V E  WASTES I N  I N S T I T U T I O N A L  I N C I N E R A T O R S /  
UNSOLVED PROBLEMS O F  H Y G I E N E  FOR WASTE REMOVAL I N  I N S T I T U T I O N S  OF P U B L I C  H E A L T H  ( I N C I N E R A T I O N  ) /  

C K  GAS C L E A N I N G  SYSTEMS ( E M I S S I O N ( C O N T R 0 L )  C A P A C I T Y  I N S T R U M E N T A T I O N  I /  AN I N C I N E R A T O R  W I T H  REFRACTCRY FUR 
CONTROL) I /  NEW I N S T R U M E N T A T I O N  I N  M U N I C I P A L  I N C I N E R A T I O N  ( E M I S S I O N (  
A T I O N  COST(MA1NTENANCEI  ) /  I N S T R U M E N T A T I O N  MAINTENANCE - MAJOR PROBLEM ( I N C I N E R  
E 5 L G N  1 /  I N S T R U M F N T A T I O N  OF I N C I N E R A T O R  - TWO CASE S T U D I E S  ( D 
STEM ( EMISSION(CO%TROL) I /  I N S T R U M E N T A T I O N  S P E C I F I C A T I O N S  - T H E  KEY TO A GCOD SY 
TORS ( D E S I G N  I /  I N S T R U M E N T A T I O N  SYSTEMS FOR M U N I C I P A L  REFUSE I N C I N E R A  

INSURANCE I N  P U B L I C  C L E A N S I N G /  
T H E  C A L I F O R N I A  I N T E G R A T E D  S O L I D  WASTE MANAGEMENT PROJECT/  

STABLE P Y R O L Y S I S  PRODUCTS OF C E L L U L O S E  EXPOSED T O  I N T E N S E  THERMAL R A D I A T I O N /  
SU LE- FLOW I /  RESEARCH SPARKS I N T E R E S T  I N  NEW S O L I D S  P I P E L I N E S  ( SLURRY-PUMPING CAP 

08-04-00439 
0 8- 0 4- 00 444 
08 -06 -00 443 
01- 10-0 20 1 4  
06-0 1-0 18 41 
01-10-02082 
01-10-01122 
03-05-00663 
10-01-0 20 35 
0 3- 04- 0 1260 
08 -0 4-0 17 8 5 
01- 10-0 19 21 
10-0 1-0 20 26 
08-04-00627 
01- 0 1-01 530 
10-0 1-0 20 62 
04-03-02090 
06-12-00248 
01-12-007 20 
0 2-0 1-0 1741 
01- 10-0 17 16 
01-01-00726 
01-06-00961 
0 3- 13-0 1553 
03-01 -0 1624 
08-06-00860 
04-01-01889 
0 7- 0 1-00 7 3 7 
01-10-01122 
10-01 -0 20 34  
10-01-02076 
10 -0 1-0 20 42 
04-02-01152 
0 1-12-0 18 11 
08-04-00004 
0 1- 0 2-002 2 3 
03-0 4-0 039 5 
08-04-00175 
08-03-0 1345 
06-06-0 1978 
02-04-0 1228 
C8-06-00003 
03-0 1-0 10 32 
03-01-00296 
0 1-06-0 1999 
0 1-06 -00 2 82 
08-G3-01866 
08-03-00039 
06-01-00635 
10-0 1-0 20 74 
07-08-01638 
03-04-001 52 
03- 11-0 1541 
03-1 1-010 18 
06- 0 9- 0 1 476 
07-05-00191 
07-0 1-00 6 43 
07-05-00577 
07-0 5-00 183 
08-03-01133 
C 8- 03-00 5 68 
10-0 9-00698 
08-06-01 271 
C5-0 3-0 1245 

1 0 - C  1-0 10 43 
06-04-00 3 19 
08-03-01268 
0 8- 0 4-00 768 
08 -0 4-00 7 6 3 
08-06-00646 
C8-03-OC765 
08-01-00852 
08-13-On035 
06-04-01226 
08-04-00905 
0 5-0 6- 0 15 15 
10-08-01740 
0 1-12-0 20 88  
0 6-09-0 18 6 5 
01-01-02109 
08-04-00320 
08-01-01372 
08-03 -0062 3 
0 8- 0 6- 00 6 8 1 
08-13-0 19 39 
08-13-00026 
0 8-  13-oc 43 3 
08-1 3-00492 
0 1- 12-0 2003 
0 1-0 5-0 149 7 
10-0 2-0 120 7 
10-09-007 16 

08-03-006a7 
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I N  BOTH REFUSE C O L L E C T I O N  AND D I S P O S A L /  RENO I 1  - AN I N T E R E S T I N G  AND E X C I T I N G  MACHINE O F F E R I N G  P O S S I B I L I T I  
ER (GAR BAGE I I / CANTON REFUSE STUDY MAKES MANY I N T E R E S T I N G  P O I N T S  ( C O L L E C T I O N  COST(OPERAT1NG) G R I N D  

C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I/ INTERGOVERNMENT AGREEMENT TO SOLVE D I S P O S A L  PRCBLEM ( 
I O N  I /  I N T E R N A T I O N A L  A I R P O R T  CONTRACT I S  DEMANDING ( COLLECT 

V I 1 1  I N T E R N A T I O N A L  CONFERENCE ON P U B L I C  CLEANSING,  V I E N N A /  
I N C I N E R A T I O N  S A N I T  APY -L ANDF I L L  )/ THE I N T E R N A T I O N A L  P I C T U R E  OF REFUSE D I S P O S A L  ( COMPOSTING 

ART BUCHWALD I N T E R V I E W S /  
MANUFACTURER INTRODUCES NEW COLLECT I O N  SYSTEM/ 

MIDLAND,  T E X A S  F I N D S  C O N T A I N E R S  I N V A L U A B L E  ( CONTAINER I /  
C T I O N ( C O M M E R C I A L 1  1 /  I N V E N T I V E N E S S  WINS FOR K A N S A S  C I T Y  CONTRACTOR ( C O L L E  
N-PRODUCTS COVER(AMCUNT1 I /  S A N I T A R Y  LAND F I L L  T E S T S  I N V E S T I G A T I N G  REFUSE VOLUME R E D U C T I O N  AND OTHER PHENO 

T I O N  ( CENTRALZUG P N E U M A T I C - C O L L E C T I O N  I / AN I N V E S T I G A T I O N  I N T O  THE VACUUM SYSTEM OF REFUSE COLLEC 

OMPO S I  NG R E F U S E /  I N - S I T U  I N V E S T I G A T I O N  OF MOVEMENTS OF GASES PRODUCED FROM DEC 
OMPOS I N G  R EFUS E ( S P N I T A R Y - L A N D F  I L L  I / I N - S I T U  I N V E S T I G A T I O N  OF MOVEMENTS OF GASES PRODUCED FROM DEC 
D E S I G N  HEAT-RECOVERY POWER ECONOMICS(P0WERI  ) /  MODEL I N V E S T I G A T I O N  OF OPTIMUM LAYOUT O F  REFUSE I N C I N E R A T I O  
CTED I N C I N E R A T O R  SLAGS ( R E S I D U E  I /  FURTHER I N V E S T I G A T I O N  O F  REFRACTORY C O M P A T I B I L I T I E S  W I T H  SELE 
D R U B B I S H  ( SLUDGE(SEWAGE1 COMPOSTING L A W ( H E A L T H I  I / I N V E S T I G A T I O N  OF T H E  COMMON TREATMENT OF D I G E S T E D  S L U  
NG I N  RURAL AREAS ( I h C I N E R A T I O N  H A U L I N G ( C O S T 1  I /  AN I N V E S T I G A T I O N  ON THE S I G N I F I C A N C E  OF P L A N T  S I Z E  FOR R 

T E C H N I C A L  I N V E S T I G A T I O N  I N T O  REFUSE COMPOSTING ( ECONOMICS I /  

I I N C I N E R A T I O N  C O M P O S I T I O N  I/ I N V E S T I G A T I O N  OF COMBUSTION A I R  FOR REFUSE BURNING ( 

REFUSE I N V E S T I G A T I O N  STANDARDS ( VOLUME C O M P O S I T I O N  I / 
AN I N C I N E R A T O R  I S  A GOOD I N V E S T M E N T  ( C O S T ( C A P 1 T A L I  I /  

AN I N C I N E R A T O R  T H A T  I N V I T E S  I N S P E C T I O N  ( D E S I G N  1 /  
LONDON CENTFE D I  SCUSSES ON-SITE I N C I N E R A T I O N  I O N ( C O N T R O L 1  I /  

F HYDRC!CARBONS FROM I N C I N E R A T O R  E F F L U E N T S  W I T H  FLAME I O N I Z A T I O N  DETECTOR ( E M I S S I O N ( A N A L Y S I S 1  I /  S T U C I E S  0 
CEDA9 R A P I D S  , IOWA, EXPORTS GOOD S A N I T A T I O N  ( S A N I T A R Y - L A N D F I L L  ) /  

NORTHERN I R E L A N D  P U L V E R I Z A T I O N  PLANT ( GONDARD I/ 
I R I S H  C A P I T A L  GET C O N T A I N E R S  I C O L L E C T I O N  I/ 

I N C I N E S A T O R  PROGRESS B E H I N D  T H E  I R O N  C U R T A I N  ( HEAT-RECOVERY C A L O R I F I C - V A L U E  I / 
WASTE D I S P O S A L  B Y  R I D G E  AND FURROW I R R I G A T I O N /  

CANNERY WASTE D I S P O S A L  B Y  GERBER PRODUCTS ( I R R I G A T I O N ( S P R A Y 1  I /  
SPRAY I R P  I G A T I O N  OF WOOD D I S T I L L A T I O N  WASTES/ 

I N C I N E R A T O R  D I S P U T E  E N L I V E N S  R O S Y L N t  LONG I S L A N D  ( S I T E - S E L E C T I O N  1 /  
T R A S H  MADE I S L A N D  BURNED I N  J A P A N  ( VECTOR F L Y  I /  

N D F I L L  R E C L A M A T I O N (  L A N D )  C O L L E C T I O N  I /  RHODE I S L A N D  F I R M  TAKES ON WARWICK C O L L E C T I O N  ( S A N I T A R Y - L A  
LE-HEARTH ) /  D E S I G N  O F  I N C I N E R A T O R  FOR N U T  I S L A N D  SEWAGE TREATMENT P L A N T  ( SLUDGE(SEWAGE1 M U L T I P  

GARBAGE PROCESSING I N  JERSEY7 B R I T I S H  I S L E S  ( S A L V A G E  COMPOSTING ECONOMICS I /  
URBAN R E F U S E  FOR S O I L  IMPROVEMENT I N  I S R A E L  ( COMPOSTING C O M P O S T ( Q U A L 1 T Y I  I /  

ONOMICS OF COMFOSTING M U N I C I P A L  REFUSE I N  EUROPE AND I S R A E L  ( C O S T ( C A P 1 T A L I  C O S T ( O P E R A T 1 N G I  C O S T ( S U B S I 0 Y I  
S T I  S U B S I D Y  I /  DEVELOPMENT OF COMPOSTING I N  I S R A E L  ( DANO C O S T ( C A P 1 T A L I  SALVAGE C O M P O S I T I O N ( C O M P 0  
UMP I /  COMPOSTING M U N I C I P A L  GARBAGE I N  I S R A E L  ( P R I C E ( C O M P 0 S T I  G R I N D I N G  C O S T ( C A P 1 T A L I  CPEN-D 
SEWAGE) I /  WAPNING I S S U E D  B Y  COMPOST SUPPORTER ( COMPOSTING DANO SLUDGE( 
N-DUMP S A C K ( P A P E R 1  COMPACTION DANO COMPOSTING I / HOW I T ' S  DONE I N  SWEDEN ( C O M P O S I T I O N  Q U A N T I T Y  HEAT-RECOV 
E C T I O N  I /  I T ' S  I N  THE BAG FOR A SECOND C I T Y  ( S A C K S ( P A P E R 1  COLL 
T A I N E R  I /  I T ' S  THE WORLC-WIDE L U R E  O F  THE OLD GARBAGE CAN ( CON 
N AND FORECASTS FOR T H E  FUTURE O F  REFUSE D I S P O S A L  I N  I T A L Y  ( Q U A N T I T Y  I /  PRESENT C O N D I T  I O  

COMMINUTORS CHEW UP B U L K Y  I T E M S  ( S I Z E - P E D U C T I O N  I /  

U S E  C O L L E C T I O N  AND D I S P O S A L  I N  WESTERN EUROPE-- PART I V -  REFUSE D I S P O S A L  BY I N C I N E R A T I O N  ( HEAT-RECOVERY S 
REFUSE C O L L E C T I O N  EQUIPMENT WILL PAY FOR I T S E L F  I N  TWO YEARS/  

J 
W OPEN-DUMP 11 N.  J. CONTRACTORS A S S O C I A T I O N  ENTERS I T S  T H I R D  YEAR ( L A  

NEW YORK TO ACCEPT UNWANTED J A L O P I E S  ( C A R ( J U N K 1  BULKY-WASTE C O L L E C T I O N  1 /  
COMPOSTING METHODS AT K I N G S T O N ,  J A M A I C A  ( C O S T ( C O M P 0 S T I  COMPOSTION I / 

P L A N T  GROWING E X P E R I M E N T S  W I T H  REFUSE COMPOST I N  J A P A N /  
TRASH MADE I S L A N D  BURNED I N  J A P A N  ( VECTCR F L Y  I /  

T I O N  CORROSION I /  P F A C T I C E  OF REFUSE I N C I N E R A T I O N  I N  J A P A N  - B U R N I N G  OF REFUSE W I T H  H I G H  MOISTURE CONTENT 
IPMENT I /  JAPANESE C I T Y  ADDS MECHANIZED SYSTEM ( COLLECTION-EQU 
A R Y - L A N D F I L L  SALVAGE COMPOSTING I/ AS JAPANESE T R A I L  I N  WASTE D I S P O S A L  ( I N C I N E R A T I O h  S A N I T  

PROGPESS ( GP I N D E P  (HOME I I / JASPER, I N D .  , MEASURES I T S  GARBAGE-GRINDER S A N I T A T I O N  
NEW J E R S E Y  A S S O C I A T I O N  J O I N S  USE TAX PROTEST ( LAW I /  

N E R A T I C N  C O L L E C T I D N ( M U N I C 1 P A L I  HEAT-RECOVERY I /  J E R S E Y  C I T Y  SOLVES I T S  REFUSE D I S P O S A L  PROBLEM ( I h C I  
-APPROACH C O S T ( D I S P C S A L 1  S I T E - S E L E C T I O N  I /  S E V E N  NEW JERSEY COMMUNITIES PLAN J O I N T  L A N D F I L L  VENTURE ( R E G 1  
N D F I C C  I /  NEW J E P S E Y  D R A F T S  STRONG L A N D F I L L  RULES ( LAW S A N I T A R Y - L A  
R E C L A M A T I O N ( L A N 0 )  I /  ECONOMICS AND A E S T H E T I C S  O F  NEW J E R S E Y  L A N D F I L L  REVIEWED ( S A N I T A R Y - L A N D F I L L  COST(  OPE 

A NEW USE FOR NEW JERSEY R A I L R C A D S  ( R A I L - H A U L  1 /  
I L L  ( QUANTITY S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  I /  NEW J E R S E Y  R E V I E W  T R A I N I N G  PROGRAM AND LONG TERM E V A L U A T I  

HAULER RESUMED NEW JERSEY S E R V I C E  AFTER R E J E C T I O N  ( C O L L E C T I O N  1 /  
I /  GARBAGE PROCESSING I N  JERSEY , B R I T I S H  I S L E S  ( SALVAGE COMPOSTING ECONOMICS 

REPCRTER F I N D S  REFUSE C O L L E C T I O N  A TOUGH J O B /  
DIRECT-CHARGE I N C I N E R A T O R S  CAN DO A GOOD JOB/  

S I N G L E  PACKER DOES A I R  FORCE BASE J O B  ( C O L L E C T I O N  I /  
P R I V A T E  F I R M  L I C K S  C O L I S E U M  REFUSE J O B  ( C O L L E C T I O N ( P U B L 1 C - B U I L D I N G )  1 /  

MEASURE J O B 7  THEN PURCHASE EQUIPMENT ( C O L L E C T I O N ( V E H I C L E 1  1/ 
I S  S A N I T A T I O N  WORK T H E  R I S K I E S T  O F  C I T Y  JOBS ( C O L L E C T I O N  A C C I D E N T  I /  

P P E S I D E N T  JOHNSON SPURS N A T I O N  TO ACT ON S O L I D  WASTE PROBLEMS/ 
I /  WHY CONTRACTORS J O I N  A S S O C I A T I O N S  ( S A N I T A R Y - L A N D F I L L  S I T  E-SELECT I O N  
S T ( O P E R A T I N G 1  E M I S S I G h ( C O N T R 0 L I  ) /  49 M U N I C I P A L I T I E S  J O I N  I N  COUNTY-WIDE I N C I N E R A T I O N  P L A N  ( C O S T ( C A P 1 T A L I  
A L I  PEGIONAL-AFPROACh I / SUBURBAN C O M M U N I T I E S  J O I N  T O  P L A N  REFUSE D I S P O S A L  ( I N C I N E R A T O P  C O S T ( C A P 1 T  

1 /  J O I N T  CITY-COUNTY S A N I T A R Y  L A N D F I L L  ( C O S T ( O P E R A T 1 N G I  
S I T E - S E L E C T I O N  I /  SEVEN NEW JERSEY C O M M U N I T I E S  P L A N  J O I N T  L A N D F I L L  VENTURE ( REGIONAL-APPROACH C O S T ( D I S P 0  

RY -L ANDF I LL VECTOR (CONTR O L  1 I / J O I N T  PROGRAM SOLVES REFUSE D I S P O S A L  PROBLEM ( S A N I T A  
R O T A R Y - K I L N  I / I N D U S T R Y  TEAMS U P  T O  B U I L D  J O I N T  WASTE-DISPOSAL ( I N C I N E R A T O R  FURNACE WATER-WALL 

RAGE I /  J O I N T L Y  SPONSORED S A N I T A T I O N  PROGRAY ( COLLECT I O N  STO 
SI C O L L E C T I O N ( V E H I C L E 1  I /  TEXAS FAULER OPERATES F I L L  J O I N T L Y  W I T H  M U N I C I P A L I T Y  ( S A N I T A R Y - L A N D F I L L  C O S T ( D 1  

C I T Y  - P L A N T d T O  ACCEPT B I D S  FOR CONTRACT-REMOVAL OF JUNK CARS ( C O L L E C T l O N  BULKY-WASTE I /  NEW YORK 

NEW JERSEY A S S O C I A T I O N  J O I N S  USE TAX PROTEST ( LAW I /  

L E S  1 /  TODAY'S P R I D E  A N 0  JOY, TOMORROW'S REFUSE PROBLEM ( BULKY-WASTE AUTOMOBI 

ASTE S A N I T A R Y - L A N D F I L L  S A L V A G E C M E T A L I  1 /  O P E R A T I O N  J U N K L I F T  - A COMMUNITY P U B L I C  WORKS PROGRAM ( BULKY-W 

03 -02-0 13 13 
03-01-0 1646 
07-03-00134 
03-01-015 8 8  
0 1- 0 1-OC 4 56 
0 1-0 1-0 1 176 
0 1-12-0 1746 
03-0 2-0 1673 
03 -0 4-0 17 57 
03-04-01612 
07-07-00902 
06-0 1-0 12 3 3 
10-09-021 2 8 
08-11-00823 
07-08-0 16 97 
07-08-02110 
0 8 - 0  3-0 12 43 
08-09-00469 
06-01-00616 
01-02-01990 
02-0 1-010 63 
08-03-01402 
08-03-01133 
0 8 - 0  1-0 1269 
08-06-000 5 2  
07-0 1-0 1403 
0 5-0 2-0069 4 
03 -04-0 1947 
08-03-00998 
09-0 2-01 103 
09-02-01003 
0 9-0 2- 0 1 9 7 5 
08-03-0 17 14 
07-05-01914 
03- 13-0 16 8 2 
08-03-0 1524 
06-03-01172 
0 6-06-00 365 
06-03-00276 
06- 03-00 8 72 
06-0 3-00898 
06-12-01573 
03-01-0067 1 
03-09-00128 
0 3- 13-0 1 5 75 
01-01-01308 
05-04-00114 
0 3- C! 1-00 5 59 
08-03-00673 

01 -0 5-0 1 5  58  
03- 13-01820 
06-03-0 1169 
0 6 -06 -00 40 6 
07-05-019 14 
08-03-00479 
0 3-0 1- 009 8 1 
01 -0 1-00 663 
09-C1-01328 
01-04-01717 08-03 -00 5 97 

07-01-01 779 
07-0 1-0 1902 
07-01-00228 
10-08-0 1560 
0 1-05-00229 
03- 13-00721 
06-03-01172 
03 -1 3-0 1 59 1 
08-0 3-00 603 
03-01-0 1759 
03-01-01 5 74 
03-'22-01797 
0 1-06-0 159 8 
01-1 2-0 18 53 
0 1- 12-0 17 88 
08-03 -00 5 5 2 
08- 0 3-00 57 6 
0 1-044 17 17 
07 -0 1-0 1004 
07-0 1-0 1779 
@7-0 1-0 1209 
08-04-00115 
01-05-00945 
07-01-01833 
C 1- 07 - 00 5 70 
01-07-00684 
01 -07-00976 
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K 

ANCE B A Y S  OPEN TRUCKS ( C O L L E C T I O N ( V E H 1 C L E )  I /  KALAMAZOO HAULERS BUY NEW COMPACTORS AFTER C I T Y  O R D I N  
I N V E N T I V E N E S S  WINS FOR K A N S A S  C I T Y  CONTRACTOR ( C O L L E C T I O N ( C O M M E R C I A L 1  ) /  

KANSAS C I T Y  ENACTS NEW REFUSE ORDINANCE ( LAW ) /  
MORE CROPLAND FOR KEARNEY ( S A N I T A R Y - L A N D F I L L  RECLAMAT I O N ( L A N D 1  ) /  

BULK REFUSE C O L L E C T I O N  H E L P S  K E E P  NEW YORK C L E A N  ( BULKY-WASTE ) /  
1 C O L L E C T I O N  I /  K E E P  REFUSE COLLECTORS ON T H E  ROUTE ( T R A I N l V E H I C U L A R  

K E E P  T H A T  S A N I T A R Y  L A N D F I L L  S A N I T A R Y  ( ECONOMICS I /  
K E E P I N G  A S A N I T A R Y  L A N D F I L L  S A N I T A R Y /  

I N  THE BAG FOR KEEPS ( C O L L E C T I O N  S A C K S ( P A P E R 1  C O S T ( O P E R A T 1 N G I  I /  
) /  FAST-GROWING C I T Y  K E E P S  HAULER ON THE GO ( C O L L E C T I O N  R E C L A M A T I O N ( L A N D 1  

I N  S W I T Z E R L A N D  ( COMPOSTING I /  DAS KEHRICHTPROBLEM I N  DER SCHWEIZ ( THE R U B B I S H  PRCBLEM 
REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  K E N O S H A I  
I N C I N E R A T I O N  COSTS A T  L O U I S V I L L E 9  KENTUCKY ( S A L V A G E ( M E T A L S 1  I /  

KENTUCKY TOWN HAS NEW LOOK ( C O L L E C T I O N ( C O N T A I N E R 1  ) /  
T I C A L  PURPOSES/ THE NATURE OF RECORDS R E Q U I R E D  TO BE K E P T  BY A C L E A N S I N G  DEPARTMENT FOR C O S T I N G  AND S T A T I S  

PROGRESS I S  THE K E Y  ( I N C I N E R A T I O N  H I S T O R Y  C O L L E C T I O N  ) /  
HAULER PLAYS KEY PART I N  BOSTON'S DEVELOPMENT ( C O L L E C T I O N  I /  

I N C I N E R A T I O N  BULKY-WASTE C O L L E C T I O N  I /  REFUSE P L A Y S  K E Y  ROLE FOR S C O T T I S H  C I T Y  ( ECONOMICS COMPOSTING S A L  
I N S T R U M E N T A T I O N  S P E C I F I C A T I O N S  - T H E  K E Y  TO A GOOD SYSTEM ( E M I S S I O N ( C O N T R 0 L )  I /  

T ( O P E R A T 1 N G I  R E C L A M A T I O N ( L A N D 1  / P L A N N I N G  I S  T H E  KEY TO AMES' L A N D F I L L  SUCCESS ( S A N I T A R Y - L A N D F I L L  COS 

EDS T R A I N I N G  E E G I  ONPL-APPROACH 1 / COOPERATION - KEY TO H E A L T H F U L  S O L I D  WASTE MANAGEMENT ( RESEARCH-NE 

E S T  SALVAGE LAW ) /  COOPERATION I S  K E Y  TO S O L I D  WASTES MANAGEMENT ( BULKY-WASTE VECTOR P 

B I G  T R A I L E R S  HOLD THE K E Y  TO C I T Y ' S  PROBLEM ( I N C I N E R A T O R  C O L L E C T I O N  I /  

H E A V Y  EQUIPMENT I S  K E Y  TO L A N D F I L L  COMPACTION ( S A N I T A R Y - L A N D F I L L  ) /  

F L E X I B I L I T Y  - CONTRACTOR'S KEY T O  SPORTS ARENA C O L L E C T I O N S /  
SUCCESS KEYED TO MAN CN TRUCK ( C O L L E C T I O N  C O N T A I N E R  ) /  

RESEARCH AND ENGJN-EE-RJNG-ARE- K E Y S  TO PROGRESS I N  SOLID- WASTE _MANAGEMENT/ 
COMGUSTION P R O F I L E  OF GRATE-ROTARY K I L N  I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  ) /  

I O N  OF L O U I S V I L L E ' S  NEW I N C I N E R A T O R  ( SLUDGE(SEWAGE1 K I L N ( R 0 T A R Y I  ) /  OPERAT 
R Y - L A N D F I L L  COST(  C A P I T A L  ) I / WHAT K I N D  O F  PLANT--AND AT WHAT P R I C E  ( I N C I N E R A T O R  S A N I T A  

L) C O S T ( O P E R A T I N G 1  ) /  M U N I C I P A L  COMPOSTING I N  U N I T E D  KINGDOM ( Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS C O M P O S I T I O N (  

R (GAR I? AGE I I N C  I NERATOP (HOUS EHOL D / K I T C H E N  GARBAGE G R I N D E R S  MEAN A CLEANER C I T Y  ( G R I N D E  

E M I S S I O N l C O N T R O L  LAW 1 / WHAT YOU SHOULD KNOW ABOUT T H E  NEW C L E A N - A I R  'I ACT ( P O L L U T I O N ( A 1 R )  
ALVAGE I /  KODAK PARK WASTE D I S P O S A L  F A C I L I T I E S  ( I N C I N E R A T I O N  S 
O M E S T I C  WASTES I ( I N D O R E  I /  KOMPOSTIERUNG DER S T A D A B F A L L E  ( COMPOSTING OF URBAN D 
I N G E N  1 ( COMPOSTING DANO SLUDGE(SEWAGE) I /  OAS NEUE KOMPOSTWERK I N  DUISBURG-HUCKINGEN ( T H E  NEW COMPOST S 

WE ARE T R Y I N G  A K I N G - S I Z E D  TRUCK ( COLLECTION-EQUIPMENT I /  

C OMPOSTI NG METHODS A T  K I N G S T O N  9 J A M A I  CA ( COST (COMPOST 1 COMPOST I O N  / 

EFFECT O F  K I T C H E N  REFUSE G R I N D I N G  ON SEWAGE ( G R I N D E R ( H 0 M E )  I /  

I N C I N E R A T O R  I N S T A L L A T I O N  AT HONG KONG ( R O T A R Y - K I L N  D E S I G N  ) /  
E X P E R I E N C E S  ON THE COMPOSTING OF REFUSE I N  BAD KREUZNACH ( DANO ) /  

V E h I C L E S  I N  V A R I E T Y  AND Q U A N T I T Y  FROM KRUPP ( C O L L E C T I O N - E Q U I P M E N T  I /  
ON RECENT R E S U L T S  AT THE REFUSE COMPOSTING PLANT AT KUESNACHT-ZUERICH ( _ C O S T ( C A P I T A & b  qAFETY-HAZAR-DS / R 

L 
NEW REFUSE I N C I N E R A T O R  OF L. VON ROLL/  

I N C I N E R A T O R  VACUUM CLEANER CUTS LABOR COSTS/  
O N L Y  MODERN WASTE C O L L E C T I O N  PROGRAMS CAN U S E  LABOR E F F I C I E N T L Y  ( C O S T ( L A B 0 R )  I /  
I N C I N E R A T O R  O P E R A T I N G  PERSONNEL ( COST(  LABOR ) LABOR(  REQUIREMENTS)  ) /  

A N D F I L L  D I S P O S P L  ( A N I M A L - F E E D  CONTAINERS Q U A N T I T I E S  LABOR-REQUIREMENTS LAW MANAGEMENT ECONOMICS H E A L T H  VE 
L )  P O L L U T I O N ( A 1 R )  C O M P O S I T I O N  CORROSION I N C I N E R A T I O N  LABORATORY (CONTROL)  S I Z E - R E D U C T I O N  BULKY-WASTE C O S T ( C  

M I L W A U K E E  F A C I N G  SHAKE-UP DUE TO L A C K  OF D I S P O S A L  S I T E S  ( S A N I T A R Y - L A N D F I L L  ) /  
TREATMENT OF ORGANIC I N D U S T R I A L  WASTES BY L A G O O N I N G I  

L T U R A L  WASTES ( FEEDLOT-PROBLEM COMPOSTING D I G E S T I O N  LAGOONS F I E L D - T R A S H  WASTE-MANAGEMENT I /  P R O C E S S I N G  AG 
MUCH O F  YEARLY F I R E  L O S S  L A I D  TO L I I T T E R /  

T I O N ( L A N D 1  I /  REFUSE F I L L I N G  CF SWAMP I N  F R E S H  WATER L A K E  ( S P N I T A R Y - L A N D F I L L  SETTLEMENT GAS-SEEPAGE P D L L U  

MOSES L A K E  GETS R I D  OF I T S  OPEN DUMP ( S A N I T A R Y - L A N D F I L L  I /  
D F I L L  COST(OPERAT1NG) I /  NEW L E A S E  ON, L I F E  FOR MOSES L A K E  AS OPEN DUMPING ENDS9 L A N D F I L L  B E G I N S  ( S A N I T A R Y  

S H I P S  TRASH PROBLEM I N  GREAT L A K E S  PORTS ( I N C I N E R A T I O N  M A R I N E ( W A S T E 1  I /  
I N C I N E R A T I O N  OF EPOXY G L A S S  L A M I N A T E S  TO RECOVER P R E C I O U S  METALS/  

T H E  RAPE OF T H E  L A N D /  
D I S P O S A L  OF H I G H  ORGANIC CONTENT WASTES ON L A N O /  

I /  BURBANK, C A L I F O R N I A 9  F I L L S  CANYON TO G A I N  NEEDED L A N D  ( R E C L A M A T I O N (  L A N D )  S A N I T A R Y - L A N D F I L L  Q U A N T I T Y  C 
S A N I T A R Y  F I L L  P E C L A I M S  V A L U A B L E  L A N D  ( S A N I T A R Y - L A N D F I L L  I /  

S O L I D  WASTE D I S P @ S A L  SYSTEM ( R E C L A M A T I O N ( L A N D )  I /  LAND AND R E C R E A T I O N A L  DEVELOPMENT THROUGH A ROCK AND 
D I S P O S A L  OF P U L P  AND P A P E R M I L L  WASTE B Y  L A N D  A P P L I C A T I O N /  

S A N I T A R Y -  LANDF I LL COST ( OP ER A T 1  NG I I / L A N D  CONSERVATION BY A E R O B I C  L A N D F I L L  S T . A B I L I Z A T I O N  ( 
S A N I T A R Y  LAND F I L L  BY CONTRACT ( C O S T ( O P E R A T I N G 1  I /  

S E L E C T I O N  OF S A N I T A R Y  L A N D  F I L L  S I T E S .  ( S I T E - S E L E C T I O N  P O L L U T I O N ( W A T E R )  ) /  
A ( DECDMPOSITION-PRODUCTS COVER(AM0UNT)  I /  S A N I T A R Y  L A N D  F I L L  T E S T S  I N V E S T I G A T I N G  REFUSE VOLUME R E D U C T I O N  

AMATION(  LAND)  ) /  F I L L E D  I N  L A N D  I S  R U L E D  A DEDUCTION B Y  TAX COURT ( LAW T A X  R E C L  
(SEWAGE) ) /  LAND R E C L A M A T I C N  PROJECT - AN I N T E R I M  REPORT ( SLUDGE 
T R I P  P I T S  AND T H E  S A N I T P R Y  L A N D F I L L  ( S I T E - S E L E C T I O N  L A N D ( R E C L A M A T 1 O N I  ) /  S 
N B U I L D I N G S  ERECTED I N  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  L A N D ( R E C L A M A T I O N 1  S A F E T Y  I /  CONTROL OF T O X I C  AND E X P L  
L SHORTAGES SPUR O F F I C I A L  A C T I O N  ( S A N I T A R Y - L A N D F I L L  LAND(SHORTAGE1 I /  L A N D F I L  

E N T S (  S A N I T A R Y  L A N D F I L L )  HEAT-RECOVERY H E A T I N G t S P A C E )  L A N D ( U T I L I Z A T I 0 N )  REVIEW ) /  S O L I D  WASTE D I S P O S A L  ( CO 

E S  ( S A N I T A R Y - L A N D F I L L  C C S T ( O P E R A T I N G 1  COST(CHARGES1 LAND-RECOVERY I N C I N E R A T I O N  I /  OUR L A N D F I L L  P L A Y S  FAVO 
RS ( S A N I T A R Y - L A N D F I L L  C O S T ( D I S P 0 S A L I  S I T E - S E L E C T I O N  LAND-REQUIREMENTS I /  V A N I S H I N G  L A N D F I L L  S I T E S  WORRY M 

F O U N D A T I O N  PROBLEMS I N  S A N I T A R Y  L A N D  F I L L S  ( B E A R I N G - C A P A C I T Y  RECLAMAT I O N ( L A N D )  I /  

COS ANGELES WARNED ABOUT S H R I N K I N G  D I S P O S A L  AREAS ( LAND(SHORTAGE1 S A N I T A R Y - L A N D F  I L L  ) / 

D E C O M P O S I T I O N  OF L A N D - F I L L S  ( D E C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  ) /  

T H E  S A N I T A R Y  L A N D F I L L  ( LAND-REQUIREMENTS P O L L U T I O N ( W A T E R 1  I / 
MANY B E N E F I T S  C L A I M E D  FOR G R I N D I N G  MACHINE ( SOMAT LAND-SPREADING ) /  

FOR T H E  SMALLER A U T H O R I T Y  SEERDRUM ( S I Z E - R E D U C T I O N  LAND-SPREAD1 NG ) /  NEW REFUSE D I S P O S A L  SYSTEM 
P L A N S  FOR 8,150 TONS PER DAY AT L A N D F I L L /  

GAS PRODUCTION I N  S A N I T A R Y  L A N D F I L L /  
S A N I T A R Y  L A N D F I L L  ( B I B L I O G R A P H Y  ) /  
S A N I T A R Y  L A N D F I L L  ( COMPACTION-EQUIPMENT 1 / 

THE S A N I T A R Y  L A N D F I L L  ( COMPACT ION-EQUIPMENT ECONOM I C s  ) /  

03-02-O? 546 
03--04~0-16 12- 
01-04-01615 
07- 10-01093 
03-01-00733 
03-01-00086 
07-01-01441 
07 -0 1-00 644 
03-09-00122 
03-0 1-0 1646 
0 1  -01-01969 
0 1- 0 2-00 9 6 2 
08- 14-00602 
03-01-01559 
0 1- 12-0 1997 
08-03-0 1445 
03-01-02140 
96-0 3-00 5 18 
06-13-00433 
07- 0 1-0 15 84 
08-03-00458 
01-0 1-0 11 31  
07-02-01732 
01-04-0 10 12 
03-01-01844 
03- 13-0 10 27 
0 1 -0 1-01 3-9 6 
0 8- 1 1'0049 5 
08-03-00005 
08-13-00923 
03-04-0 1408 
06-03-00913 
0 6-0 3-0 11 69 
09-07-0 1086 
09-01-01537 
0 1 4 4 - 0  1074 
0 8 -04-00 441 
06-04-0 19 6 8 
0 6-03-019 67 
0 8 4 3 - 0 1 2 6 8  
06- 0 3-0 13 78 
03-02-01878 
06-03-00374 

0 8-0 3-008 54 
06-03-01411 
03-01-00538 
08-03-008 24 
07-0 1-0 15 12 
0 8- 0 3-0 1 50 5 
07-03-0 18 37 
01-1 2-00720 
0 1-09-0 12 2 1 
0 1 - 12-0 16 76 
07-01-001 69 
07-0 1-0 1 5 4 8  
07-01 -0 13 64 
0 1- 0 1-0 1777 
08-04-00 48 2 
01-01-00638 
09- 0 2-00 8 7 1 
07 -0 1-0 1460 
07-0 1-0 1009 
07- 10-0 209 1 
09-0 2-0 1 1 68 
10-10-00966 
07-0 1-00528 
07-03-019 52 
07- 07-00902 
07- 10-007 77 
07-14-01821 
09-02-0 2100 
07-03-01773 
07- 10-00 613 
0 7-04- 0 19 13 
07-04-01917 
0 1- 0 1-000 97 
07-08-00 129 
07-0 1-00 143 
07-03-0 1784 
07-01-01412 
05-04-01561 
05-06-01088 
07 -0 1-00 2 30 
07- 08-0 10 23 
01-01-01508 
07-02-01518 
07-01-01419 

r-: 
ii 

r 
I 

L- 
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AND) ) /  G O L F  CCUPSE ANC R E C R E A T I C N  AREA TO R I S E  FROM L A N D F I L L  ( C O S T ( D I S P 0 S A L )  S A N I T A R Y - L A N D F I L L  R E C L A M A T I  
V I L L A G E  O F  16,000 S A V E S  624 ,00O/YR WITH S A N I T A R Y  L A N D F I L L  ( C O S T ( O P E R A T I N G 1  ) /  

J C I N T  CITY-COUNTY S A N I T A R Y  L A N D F I L L  ( COST(OPERAT1NG) I /  

D I S I N T E G R A T O R  PROLONGS L I F E  OF S A N I T A R Y  L A N D F I L L  ( G R I N D E R  CRUSHER D I S I N T E G R A T O R  ) /  
CHICAGO L A N D F I L L  ( C O S T I O P E R A T I N G )  S A N I T A R Y - L A N D F I L L  1 / 

I /  LOW COST P I T  I N C I N E R A T O R  EXTENDS L I F E  OF S A N I T A R Y  L A N D F I L L  ( I N C I N E R A T I O N  BULKY-WASTE C O S T ( C A P 1 T A L )  DES 
REFUSE BURNER SUPPLEMENTS TOHN L A N D F I L L  ( I N C I N E R A T O R  T E P E E  I /  

THE S A N I T A R Y  L A N D F I L L  ( LAND-REQUIREMENTS P O L L U T I O N ( W A T E R )  I /  
L E A C H I N G  OF A S A N I T A R Y  L A N D F I L L  ( P O L L U T I O N ( W A T E R 1  1 /  

R A I N I N G  PROGRAM AND LONG TERM E V A L U A T I O N  OF S A N I T A R Y  L A N D F I L L  ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  ) /  
-REDUCTION ECCNOM I C s  )/ PROPOSE T R A I N  HAUL TO DESERT L A N D F I L L  ( R A I L - H A U L  TRANSFER-STATION S A N I T A R Y - L A N D F I  

WE PEWCRK OUR S A N I T A R Y  L A N D F I L L  ( R E C L A M A T I O N ( L A N D 1  I /  
S A N I T A R Y  L A N D F I L L  ( RESEARCH-NEEDS ) /  

ANOTHER CCUNTY OPERATES A S A N I T A R Y  L A N D F I L L  ( R C D E N T ( C O N T R 0 L )  I /  
T H E  AREA METHOD O F  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  ) /  

H I G H L A N D  PARK L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  I /  
DUMPING AND L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  ) /  

MEASURING GAS ESCAPE FROM A L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  I /  
T I N G )  I /  HOW TO START A S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  C O S T ( C A P I T A L 1  C O S T ( 0 P E R A  
RDS I N  D I S P O S I N G  OF I N S E C T I C I D E  CONTAINERS AT A C I T Y  L A N D F I L L  ( S A N I T 4 R Y - L A N D F I L L  H E A L T H  I /  STUDY CF HAZA 
I C I P A L  SOLID-WASTE U I S P G S A L  - P A R T  I 1  - THE S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  P O L L U T I O N ( W A T E R )  ) /  MUN 

D E T E F M I N I N G  EFFECTS OF RECOMPACTION ON A L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT I /  
l t  WORLD'S LARGEST L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  VECTOR R E C L A M A T I O N (  LAND)  

HOW TO P I C K  A S I T E  FOR A S A N I T A R Y  L A N D F I L L  ( S I T E - S E L E C T I O N  ) /  
S T R I P  P I T S  AND THE S A N I T A R Y  L A N D F I L L  ( S I T E - S E L E C T I O N  L A N D ( R E C L A M A T I O N 1  I /  

THE S A N I T A R Y  L A N D F I L L  ( VECTOR BULKY-WASTE I /  
NG 1 COST I COLLECT I O N  1 S I T E -  SEL ECT I O N  1 / S A N I T A R Y  L A N D F I L L  ( VECTOR PEST R E C L A M A T I O N ( L A N D 1  C O S T ( O P E R A T 1  
T I O N  GAS-PRODUCTION ) /  S P E C I A L  S T U D I E S  OF A S A N I T A R Y  L A N D F I L L  - F I N A L  SUMMARY AND T H I R D  PROGRESS REPORT ( 
P E R A T I N G )  I /  THE S A N I T A R Y  L A N D F I L L  - HOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  C O S T ( 0  
AND I /  HOW TO MAKE A L A N D F I L L  A T T R A C T I V E  ( S A N I T A R Y - L A N D F I L L  RECLAMATION-L 
W L E A S E  ON L I F E  FOR MOSES L A K E  AS OPEN DUMPING ENDS, L A N D F I L L  B E G I N S  ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  ) 

S A N I T A R Y  L A N D F I L L  B E H A V I O R  I N  AN A E R O B I C  ENVIRONMENT/  

S A N I T A R Y  L A N D F I L L  BY CONTRACT/ 
F I L L  COST (OPERAT I N G  RECLAMAT I O N ( L A N D ) /  L A N D F I L L  BOOPING I N  P E N N S Y L V A N I A  TOWN ( S P N I T A R Y - L A N D  

HEAVY EQUIPMENT I S  KEY T O  L A N D F I L L  COMPACTION ( S A N I T A R Y - L A N D F I L L  I /  
D F S I G N  I /  I h C I N E R A T O R  P L A N N I N G  - R E S I D U E  L A N D F I L L  C O N S I D E R A T I O N  I S  1,MPORTANT L O C A T I O N  FACTOR ( 

E L  ( S A N I T A R Y - L A N D F I L L  ) /  1,200 ACRE L A N D F I L L  CONTRACTOR BEGAN I N  1932 U S I N G  P I C K  ANC SHOV 
C O U N C I L  TO PRESENT MODEL L A N D F I L L  CONTRACT ( S A N I T A R Y - L A N D F I L L  I /  

S A N I T A R Y  L A N D F I L L  COST AND EQUIPMENT FACTORS ( C O L L E C T I G N  I /  
S A N I T A R Y  L A N D F I L L  COSTS 68  CENTS PER TON FOR D I S P O S A L /  

L ) /  STUDY R E S I D U E  O F  VALUE AS L A N D F I L L  COVERING ( A S H ( I N C I N E R A T O R 1  S A N I T A R Y - L A N C F I L  
USE R I S E  B Y  1980 ( C O S T ( C A P I T A L 1  COMPOSTING S A N I T A R Y  L A N D F I L L  D E S I G N  G R I N D I N G  ) /  C I T Y  SELECTS I N C I N E R A T I O N  
AGE ) /  AN A N A L Y S I S  OF REFUSE C O L L E C T I O N  AND S A N I T A R Y  L A N D F I L L  D I S P O S A L  ( ANIMAL-FEED CONTAINERS Q U A N T I T I E S  

S A N I T A R Y  L A N D F I L L  ECONOMICS ( I N C I N E R A T I O N  COST(COMPAR1 SCN) I /  
N D F I L L  ) /  S A N I T A R Y  L A N D F I L L  E F F I C I E N C Y  ( DECOMPOSITION(  R A T E )  S A N I T A R Y - L A  
N G )  R E C L A M A T I O N ( L A N D 1  ) /  L A N D F I L L  ENDS REFUSE D I S P O S A L  PROBLEMS ( C O S T ( O P E R A T 1  
) I /  S A N I T A R Y  L A N D F I L L  EXTENDS U N I V E R S I T Y  CAMPUS ( R E C L A M A T I C N (  LAND 
O S T ( 0 P E R A T I N G I  ) /  S A N I T A R Y  L A N D F I L L  EXTRA B E N E F I T S  ( RECLAMAT I O N  ( L A N D )  SALVAGE C 

S T ( O P E P A T 1 N G )  I N C I N E R A T I O N  I /  L A N D F I L L  FROM EYESORE T O  ASSET ( S A N I T A R Y - L A N D F I L L  CO 
I L L  I /  L A N D F I L L  GAS BURNED FOR ODOR CONTROL ( S A N I T A R Y - L A N D F  
(WATER)  ) /  S A N I T A R Y  L A N D F I L L  HAS MANY B E N E F I T S  ( S I T E - S E L E C T I O N  P O L L U T I G N  
/ SELF-SUPPORTING L A N D F I L L  HELPS ATTRACT I N D U S T R Y  t S A N I T A R Y - L A N D F I L L  

R A T I N G )  COST(CCMPAR1SONS ) /  S A N I T A R Y  L A N D F I L L  L I V E S  UP TO COUNTY'S E X P E C T A T I O N S  ( C C S T ( 0 P E  

QUIPMENT I /  C I T Y  ENGINEER G I V E S  F U L L  STORY OF L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  E 
/ C I T Y  E N G I N E E R  G I V E S  F U L L  STORY O F  L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 
-L AN D F I L L  VECTOR( CONTROL 1 I / L A N D F I L L  METHCD COMES T O  C A P I T A L  O F  MALAYA ( S A N I T A R Y  
E L E C T I O N  C O S T I O P E R A T I N G )  VECTOR PEST ) /  THE S A N I T A R Y  L A N D F I L L  METHOD OF REFUSE D I S P O S A L  I N  NORTHERN STATES 
N S  FER-STAT I O N  1 / A NEW I D E A  I N  L A N D F I L L  O P E R A T I O N  ( COMPACTION S A N I T A R Y - L A N D F I L L  TRA 

L A N D F I L L  FOR A WHEEL LOADER ( S A N I T A R Y - L A N D F I L L  ) /  

GOVERNMENT OFFERS NEW L A N D F I L L  L E A F L E T  ( S A N I T A R Y - L A N D F I L L  I /  

L A N D F I L L  L O G I S T I C S  ( S A N I T A R Y - L A N D F I L L  COMPACTION 1 / 

A NEW I D E A  I N  L A N D F I L L  O P E R A T I O N  ( S A N I T A R Y - L A N D F I L L  I /  
S A N I T A R Y  L A N D F I L L  O P E R A T I O N S  / 

L I G H T  E Q U I P M E N T  FOR SMALL TOWN S A N I T A R Y  L A N D F I L L  O P E R A T I O N S /  
L T S  OF P A R T I C L E  S I Z E  P E D U C T I O N  O F  REFUSE AT S A N I T A R Y  L A N D F I L L  O P E R A T I O N S /  T H E  RESU 
/ PUBBER-TIRED TRACTOR SUCCESSFULLY HANDLES S A N I T A R Y  L A N D F I L L  OPERATIONS ( COMPACTION-EQUIPMENT C O S T ( C 0 L L E  
G1 ) /  FUNDAMENTALS OF S A N I T A R Y  L A N D F I L L  OPERATIONS ( S A N I T A R Y - L A N D F I L L  CEST (OPERAT I N  
L A N D F I L L  C C S T ( C P E R A T I N G 1  ) /  L A N D F I L L  O P E R A T I O N S  B Y  LOS ANGELES COUNTY ( S A N I T A R Y -  
G I  S A L V A G E  F I N A N C I N G  I /  S A N I T A R Y  L A N D F I L L  OPERATIONS I N  NEW YORK S T A T E  ( COST(OPERAT1N 

I /  GRAVEL P I T  T O  L A N D F I L L  PARK W I T H  R O L L I N G  H I L L S  ( R E C L A M A T I O N ( L A N D )  
TRANSFER-STATION VOLUME-REDUCTION 1 / G I A N T  R A I L H A U L  L A N D F I L L  P L A N  ( COMPACTION S A N I T A R Y - L A N D F I L L  R A I L - H A U  

I N G )  COST(CHARGES)  LANO-RECOVERY I N C I N E R A T I O N  ) /  OUR L A N D F I L L  P L A Y S  F A V O R I T E S  ( S A N I T A R Y - L A N D F I L L  C C S T ( 0 P E  
1 ) /  A N A T I O N A L  SURVEY OF S A N I T A R Y  L A N D F I L L  P R A C T I C E S  ( R E C L A M A T I O N ( L A N D 1  COST(OPERAT1NG 
P A C T I O N  SALVAGE OPEN-BURNING ) /  A SURVEY OF S A N I T A R Y  L A N D F I L L  P R A C T I C E S ,  T H I R T I E T H  PROGRESS REPORT ( P R O H I  
R(CONTROL1 I /  MONTGOMERY ' S  MULTI -DUMP L A N D F I L L  PROGRAM ( S A N I T A R Y - L A N D F I  L L  C O L L E C T I O N  VECTO 

L I /  C H I L T O N  COUNTY L A N D F I L L  PROJECT - C L E A N  AND GREEN ( S A N I T A R Y - L A N G F I L  

TEXANS CHOOSE S A N I T A R Y  L A N D F I L L  OVER B U R N I N G  DUMP/ 

SUBUFB A T T E M P T S  TO H 4 L T  SAN F R A N C I S C O  L A N D F I L L  PROJECT ( S A N I T A R Y - L A N D F I L L  ) /  

S A N I T A R Y  L A N D F I L L  PROVEN UNDER F I R E /  
S A N I T A R Y  L A N D F I L L  PROVES F I N A N C I A L L Y  BEST/  

S T ( C O L L E C T I 0 N )  1/ S A N I T A R Y  L A N D F I L L  PUSHED BACK THE R I V E R  ( R E C L A M A T I O N ( L A N D 1  CO 
T A R Y - L A N D F I L L  ) /  COUNTY L A N D F I L L  R E C L A I M S  MARSHLANDS ( R E C L A M A T I O N ( L A N D 1  S A N I  

S 4 N I T A R Y  L A N D F I L L  R E C L A M A T I O N  ( R E C L A M A T I O N ( L A N D 1  ) /  
H I G H  D E N S I T Y  L A N D F I L L  RECOVERY/ 

T I O N (  L A N D )  I /  ECCINOMICS AND A E S T H E T I C S  OF NEW JERSEY L A N D F I L L  REVIEWED ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) 
NEW JERSEY DRAFTS STRONG L A N D F I L L  R U L E S  ( LAW S A N I T A R Y - L A N D F I L L  ) /  

ADVISORY BCARC h E L P S  DRAFT MODERN L A N D F I L L  R U L E S  ( S A N I T A R Y - L A N D F I L L  LAW STANDARDS I /  
K E E P I N G  A S A N I T A R Y  L A N D F I L L  S A N I T A R Y /  
K E E P  THAT S A N I T A R Y  L A N D F I L L  S A N I T A R Y  ( ECONOMICS I /  

P R I V A T E  L A N D F I L L  SERVES LARGE I N D I A N A P O L I S  AREA ( SANITARY-LA 
ONE-MAN L A N D F I L L  SERVES 35,000 PEOPLE ( S A N I T A R Y - L A N D F I L L  COS 

L A N D F I L L  SETTLEMENT RATES ( SANITARY-LANDF I L L  I /  
L A N D F I L L  SHORTAGES SPUR O F F I C I A L  A C T I O N  ( SANITARY-LA 

N D F I L L  I /  
T ( 0 P E R A T I N G )  I /  

N D F I L L  L A N D (  SHCRTAGE) 1 / 

07-10 -0 180 1 
07-01-00574 
07-0 1-0 1004 
07-01-01267 
0 5- 03-00 2 37 
08-07-0 1862 
C8-0 3-0 10 21 
07-0 1-0 1412 
07-06-01689 
0 1- 0 5-002 29 
10-08-0 1262 
07- 10-00 59 5 
07- 0 1-0 11 49 
07-01-01006 
0 7-0 1-0 10 7 8 
07-01-01384 
07-0 1-0 19 49 
07-08-0 10 59 
0 7-0 1-002 2 7 
07-01-00643 
07- 0 1-004 12 
07-0 1-00651 
07-01-02141 
07-03-0 12 15 
07-03-01773 
07-01-0 1409 
07-0 1-0 1114 
07-06-01695 
07- 0 1-01 360 
07-0 1-00 112 
07-01-0 1548 
10- 10-00571 
07-0 1-0 1786 
07-01-01 467 
0 7-0 2- 0 17 3 2 
08-1 3 -021 38 
07- 11-00991 
07-01-01906 
07-12-0 1727 
07- 12-00649 
08-10-01849 
08-03-00033 
0 7- 0 1- 0 15 12 
07- 12-0 13 3 3 
07-01-01502 
07-01-00532 
07 -1 0-00596 
07-0 1-0 1461 
07-02-0 10 38 
07-01-00548 
0 7- 06-00 190 
07-01-01319 
07-01-00737 
07-0 1-0 1789 
07-01-00544 
07-02-003 58 
07-01-0 1594 
07-01-02157 
07-01-C1556 
07-0 1-0 1474 
07-13-02137 
07-13-00 154 
07-0 1-0 10 31 
07-02-00586 
07 -0 2-0 21 62 
07-02-01 450 
07-01-00545 
(37 -0 1-007 38 
0 7- 0 1-00 7 5 1 
07-01-00953 
07-01-00757 
10-08-00980 
07-0 1-00 143 
07-01-02097 
07-01-00792 
07-0 1-0 12 16 
07- 14-00 664 
0 1-0 5-0 2148 
07-01-00523 
07-0 1-0 12 14 
07-10-00606 
07-0 1-00 547 
07-01-01443 
07-13-0 2163 
07-0 1-0022 8 
07-01-01902 
07-11-02154 
07-01-00644 
07-0 1-0 1441 
07-01-01627 
0 7- 0 1- 0 10 0 1 
07-07-00184 
0 7-04-0 19 13 
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TREATMENT P L A N T  LOCATED ON FORMER L A N D F I L L  S I T E /  
A V Y  C A R R I E S  NEW YORK D A I L Y  REFUSE ACROSS W I D E  BAY TO L A N D F I L L  S I T E  ( S A N I T A R Y - L A N D F I L L  T R A N S F E R - S T A T I O N  QU 

L E M S )  ) /  HOW TO W I N  F R I E N D S  AND GET A L A N D F I L L  S I T E  APPROVED ( S A N I T A R Y - L A N D F I L L  L E G A L ( P R O 6  
OR I /  USE OF COMPLETED S A N I T A R Y  L A N D F I L L  S I T E S  ( C O S T  SETTLEMENT R E C L A M A T I C N ( L A N D 1  OD 
L V E R I Z A T I O N  SALVAGE I /  COUNTY B A T T L E S  FOR L A N D F I L L  S I T E S  ( COST(OPERAT1NG) S A N I T A R Y - L A N D F I L L  PU 
C T I O N  ) /  U T I L I Z A T I O N  O F  S A N I T A R Y  L A N D F I L L  S I T E S  ( P L A N N I N G  R E C L A M A T I O N ( L A N D I  S I T E - S E L E  
P O S A L )  S I T E - S E L E C T I O N  LAND-REQUIREMENTS ) /  V A N I S H I N G  L A N D F I L L  S I T E S  WORRY MOST C A N A D I A N  HAULERS ( S A N I T A R Y  
N G )  VOLUME-REDUCTIOh ) /  REFUSE R E D U C T I O N  P L A N T  SAVES L A N D F I L L  SPACE ( G R I N D I N G  S A L V A G E  COST ( C A P I T A L )  COST(  
T I N G )  I /  L A N D  CONSERVATION BY AEROBIC L A N D F I L L  S T A B I L I Z A T I O N  ( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A  
ANDARDS) I /  SUGGESTED L A N D F I L L  STANDARDS AND METHODS ( S A N I T A R Y - L A N D F I L L (  ST 
R E C L A M A T I O N l L A N D )  I /  P L A N N I N G  I S  THE K E Y  TO AMES' L A N D F I L L  SUCCESS ( S A N I T A R Y - L A N D F I L L  COST ( O P E R A T I N G )  
L A N D )  I /  COUNTY I N  OREGON OPENS L A N D F I L L  TO C I T I Z E N S  ( S A N I  T A R Y - L A N D F I L L  R E C L A b ? A T I C k (  
S A L V A G E ( M E T A L 1  ) /  I N C I N E R A T I O N  SHOULD B E  A L L I E D  W I T H  L A N D F I L L  T O  PROLONG T H E  USE OF D I S P O S A L  S I T E S  ( HEAT- 

PACTION-EQUIPMENT 1 / BUCHANAN'S L A N D F I L L  USES 4-WHEEL TRACTOR ( S A N I T A R Y - L A N D F I L L  COM 
S E L E C T I O N  I /  SEVEN NEW J E R S E Y  C O M M U N I T I E S  P L A N  J O I N T  L A N D F I L L  VENTURE ( REGIONAL-APPROACH C O S T ( D I S P 0 S A L )  S 

OSAL ( COST(  D I  SPOSAL)  Q U A N T I T Y  REQUIREMENTS(  S A N I T A R Y  L A N D F I L L )  HEAT-RECOVERY H E A T I N G (  SPACE)  L A N D (  U T I L I Z A T I  
R )  I /  GAS MOVEMENT I N  L A N D F I L L E D  R U B B I S H  ( S A N I T A R Y - L A N D F I L L  P D L L U T I O N ( W A T E  

ONE U N I T  CLEARS L A N D F I L L  S I T E  AND WORKS I T /  

DEEP-HOLE METHOD EXTENDS L A N D F I L L  CSE ( S A N I T A R Y - L A N D F I L L  ) /  

S E L E C T I O N  ) /  S A N I T A R Y  L A N D F I L L ,  B I G  D E C I S I O N  FOR SMALL TOWNS ( VECTOR S I T E -  

I N S E C T  ANC OCOR CONTROL I N  S A N I T A R Y  L A N D F I L L S /  
O P E R A T I O N  OF S A N I T A R Y  L A N D F I L L S  I METHODS E Q U I P M E N T  COMPACTION ) /  

COMPACTION, SETTLEMENT OF S A N I T A R Y  L A N D F I L L S  ( R E C L A M A T I O N ( L A N D )  I /  
WHY YOU SHOULD A V O I D  HOUSING CONSTRUCTION ON REFUSE L A N D F I L L S  ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  ODOR( 
MOISTURE-CONTENT ) /  S C I E N T I F I C  A N A L Y S I S  OF S A N I T A R Y  L A N D F I L L S  ( RESEARCH COMPOS I T I O N  SURVEY OPEN-DUMP COS 

USE O F  I N C I N E R A T O R  ASH AS COVER FOR L A N D F I L L S  ( R E S I D U E  S A N I T A R Y - L A N D F I L L  ) /  
MUSCAT I NE S UCC E S L F  U_L LJ -U_S E& J N:T_OW-N -L ANDFJ L-LS- (-. L A N 1  T AKY :L AND F I L L  I 

COMPANY G I V E S  H I N T S  FOR BETTER L A N D F I L L S  ( S A N I T A R Y - L A N D F I  L L  I / 
- HOW P P I  V A T E  HAULERS PAY AT M U N I C I P A L  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  C H A R G E ( L A N D F 1 L L )  I /  

COUNTY RUNS ECONOMICAL L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  COST(0PERAT I N G )  ) /  
E F F E C T  OF EARTH CGVEP ON FLY EMERGENCE FROM S A N I T A R Y  L A N D F I L L S  ( S A N I T A R Y - L A N D F I  L L  I N S E C T ( C O N T R O L 1  I /  

U T I L I Z A T I O N  I /  HOW TO USE YOUR COMPLETED L A N D F I L L S  ( S A N I T A R Y - L A N D F I  L L  SETTLEMENT GAS-SEEPAGE 
O P E R A T I O N  OF S A N I T A R Y  L A N D F I L L S  SETTLEMENT-METHODS E Q U I P M E N T - L A N D F I L L  / 
O P E R A T I O N  OF S A N I T A R Y  L A N D F I L L S  BY COUNTIES/  

O S T l  NG S AN I T  ARY -L ANCF I L L  I/ PLANNED L A N D F I L L S  CUT COSTS AND C O M P L A I N T S  ( I N C I N E R A T C R  COMP 

T O X I C  AND E X P L O S I V E  H A Z A R D S  I N  B U I L D I N G S  ERECTED I N  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  L A N D ( R E C L A M A T I O N 1  SAFET 

I /  QLI ARRI  ES BECOME 
S T ( O P E R A T I N G 1  C O S T ( C A P I T A L 1  O P E R A T I O N  1 / S A N I T A R Y  
N D F I L L  I N C I N E R A T I O N  COST ( O P E R A T I N G )  C O S T ( C A P 1 T A L )  I /  
L Y S I S  SALVAGE I /  D E S T R U C T I V E  D I S T I L L A T I O N  - 
ON OF S O L I D  WASTES ( P Y R O L Y S I S  SALVAGE HEAT-RECOVERY 
I T A R Y - L A N D F I L L  C C L L E C T I O N  R E C L A M A T I O N ( L A N D 1  I /  THE 

C O N T A I N E R )  1/  VERY 
E M I S S I O N ( C O N T R 0 L )  I /  PEPFORMANCE AND D E S I G N  DATA FOR 

M A I N T E N A N C E  1 / PROeLEMS ENCOUNTERED I N  O P E R A T I O N  O F  
NEED FOR TEST CODE FOR 

P R I V A T E  L A N D F I L L  SERVES 
ONTROL 1 ) /  C H A R A C T E R I S T I C S  O F  FURNACE E M I S S I O N S  FROM 
T-RECOVERY H E A T  I S  PACE) POWER Q U A N T I T Y  COMPOS I T  I O N  / 

I /  HARBOR REFUSE D I S P O S A L  I N  A 
TEMPERATURE AND A I R  D I S T R I B U T I O N S  I N  

ECOVERY ECCNOMICS I /  S E R V I C E  REQUIREMENTS OF MODERN7 
FORT WORTH, TEXAS, ADOPTS 

HAULAWAY, 1NC.r SERVES A 
EP-VALUE ) /  

433 PERCENT 
( C O L L E C T I O N (  CONTAINERS 1 I /  

H A U L E R  S E R V I N G  U.N. I S  ONE OF NEW-YORK'S 
CALUMET I N C I N E R A T O R  - CI' ICAGO'S SECOND, N A T I O N ' S  

( M E T A L )  I /  $25 M I L L I O N  I N C I N E R A T O R  WILL BE B R I T A I N ' S  
A M E R I C A ' S  

O N ( L P N D )  ) /  WORLD'S 
NEW YORK SUNS WORLD'S 

ANDFILL INCINERATION BARGE 1 1  THE WOSLD'S 
AN(GARBAGE1 I /  AN E V A L U A T I O N  O F  T H E  M I G R A T I O N  OF F L Y  
N(GARBAGE1 ) /  THE PRCBLEM CF M I G R A T I O N  OF MATURE F L Y  
T I O N  I I N S E C T  VECTOR I /  THE M I G R A T I O N  OF F L Y  

M I G R A T I O N  OF GREEN BLOW F L Y  
( C O L L E C T I O N ( C G N T A 1 h E R )  C O S T I D I S P O S A L )  I /  F I R S T  AND 

CENVER'S NEW F I L L  T O  
O S T A T I C - P R E C I P I T A T O R  BULK-WASTE-GRINDING I /  EUROPE'S 
N(CONTROL1 11 E L E C T R O S T A T I C  P R E C I P I T A T O R  I N C L U D E D  I N  

T E X A S  CONTRACTOR 
UDGE(SEWAGE1 I N C I N E R A T I O N  I /  I N S T A L L A T I O N  OF C I T Y  OF 

C A L I F O R N I A  GGOUP F I G H T S  HIGHWAY A C T ' S  TAX 
C H I C A G O ' S  CCNTRACTCRS SUPPORT C I T Y  A I R  

P R I V A T E  I N C I N E R A T O R  CO. B E A T S  OPEN B U R N I N G  
D I S P O S A L  MAKES V A R I E T Y  O F  L O C A L  ORDINANCES ( 

TPE S O L I D  hASTE D I S P O S A L  ACT ( 
GRANTS FOR S G L I D  WASTE D I S P O S A L  PROJECTS ( 

W I C H I T A  ORDINANCE ( C O L L E C T I O N  

R U B B I S H ,  GOOD TO THE 

U.S. S O L I D  WASTE D I S P O S A L  ACT ( 

REFUSE LAWS ARE A WEB OF C O N T R A D I C T I O N S  
KANSAS C I T Y  ENACTS NEW REFUSE O P D I N A N C E  

NEW JERSEY A S S O C I A T I O N  J O I N S  USE T A X  PROTEST 
A S T O R I A ' S  G R D I  NANCE PROVIDES FOR CONTRACT 

P E N N S Y L V A N I A  GETS NEW S O L I D  WASTES MANAGEMENT ACT 
W I C H I T A ' S  ORDINANCE CN S A N I T A T I O N  PROCEDURES 
NEW YORK STATE AMENDS S A N I T A R Y  CODE FOR 1963 

E D I T O R I A L  - RESEARCH 
S O L I D  WASTE PROGRAMS 

~~ 

L A N D F I L L S  I N  TEXAS ( S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  
L A N D F I L L S  S E R V I N G  C A L I F O R N I A  COMMUNITIES I N  1957 I CO 
L A N D F I L L S  THE B E S T  FOR M I N N E A P O L I S - S T .  P A U L  ( S A N I T A R  
L A N T Z  CONVERTERS--BASIC CONSERVATION MACHINERY ( PYRO 
LANTZ-CONVERTER ) /  PYROLYT I C CECOMPOS I T 1  
LAREDO STORY OF S A N I T A T I O N  PROGRESS ( VECTOR PEST SAN 
LARGE C O N T A I N E R  C O L L E C T I O N  COSTS/ 
LARGE C O N T A I N E R S  ARE D E F I N I T E  NEW TREND ( C O L L E C T I O N (  
LARGE EUROPEAN REFUSE I N C I N E R A T O R S  W I T H  HEAT-RECOVERY 
LARGE I N C I N E R A T O R  PLANT ( STORAGE OVERHEAD-CRANES BUL 
LARGE I N C I N E R A T O R S /  
LARGE I N D I A N A P O L I S  AREA ( S A N I T A R Y - L A N D F I L L  I /  
LARGE MECHANICALLY-STOKED M U N I C I P A L  I N C I N E R A T O R S  ( EM 
LARGE P L A N T S  FOR I N C I N E R A T I O N  OF D O M E S T I C  REFUSE I N  P 
LARGE PORT ( I N C I N E R A T I O N  GAS-FIRED E M I S S I O N ( C G N T R O L 1  
LARGE RECTANGULAR I N C I N E R A T O R  FURNACES ( D E S I G N  ) /  
LARGE R E F U S E  I N C I N E R A T I O N  P L A N T  ( VOLUME-REDUCTION DE 
LARGE T R A I L E R  METHOD ( TRANSFER-EQUIPMENT I /  

LARGE-SCALE COMPOSTING I N  THE S O V I E T  U N I O N  ( F E R T I L I Z  
LARGER ( I N C I N E R A T O R  I /  
LARGER C O N T A I N E R S  ALLOW MORE STOPS W I T H  SMALLER CREWS 
LARGEST ( C O L L E C T I O N  I /  
LARGEST E M I S S I O N ( C 0 N T R O L )  C O M P O S I T I O N  ) /  
LARGEST ( POWER HEAT-RECOVERY C O S T ( C A P 1 T A L I  ELECTROST 
LARGEST I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  R O T A R Y - K I L N  / 
L A R G E S T  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  VECTOR R E C L A M A T I  
L A R G E S T  S A N I T A R Y  F I L L  ( BARGE S A N I T A R Y - L A N D F I L L  I /  
LARGEST S A N I T A T I O N  DEPARTMENT ( C O L L E C T I O N  SAN I T A R Y - L  
L A R V A E  FROM GARBAGE CANS I N  PASADENA, C A L I F O R N I A  ( VE 
LARVAE FROM REFUSE CONTAINERS AND I T S  I M P L I C A T I O N  ON 

L A R V A E  FROM S I X  REFUSE CONTAINER SYSTEMS/  
L A S T  P L A C E  B I G  LEAGUE B A L L  TEAMS USE SAME CONTRACTOR 
L A S T  SCRAP ( P Y R O L Y S I S  SALVAGE COMPOSTING I /  
L A S T  40 YEARS ( S A N I T A R Y - L A N D F I L L  T R A N S F E R - S T A T I O N  ) /  
L A T E S T  P L A N T  ( I N C I N E R A T O R  C O S T ( C A P 1 T A L I  POWER HEAT-R 
L A T E S T  R E F U S E  D I S P O S A L  P L A N T  ( I N C I N E R A T O R  C O S T ( C A P 1 T  
L A U D S  U S E  OF CONTAINER SYSTEM ( C O L L E C T I O N  I /  
LAUSANNE FOR COMBUSTION O F  SEWAGE SLUDGE U S I N G  F L U 1 0 1  
LAW ( LAW C O L L E C T I O N  ) /  
LAW ( P O L L U T I O N ( A 1 R )  C O L L E C T I O N ( E Q U 1 P M E N T )  I /  
LAW ( TEPEE I /  
LAW I /  
LAW I /  
LAW ) /  
LAW I /  
LAW I /  
LAW ) /  
LAW I /  
LAW !/ 
LAW I /  
LAW I /  
LAW I /  
LAW I /  
LAW 1 /  
LAW I,/ 

LARGE, V A R I E D  C L I E N T E L E /  

LARVAE FROM REFUSE CONTAINERS V S .  FREQUENCY O F  COLLEC 

07-10-00650 
09-06-00715 
0 7- 0 2- 0 0 5 92 
07-14-00708 
07-10-00641 
07-0 1-0 18 18 
07-14-0 1150 
07-0 3-0 1784 
0 5- 0 1-000 9 5 
10 - 10 -009 6 6 
07-1 1-001 41 
07-01-01584 
07-01 -0 18 25 
0 8- 03- 000 6 3 
07-0 1-00 150 
07-02-01604 
07-01-0 1779 
07-01-01933 
01-01-000 97 
07-08-00188 
07-08 -0 16 38 
07- 01-00 6 53 
0 7-07-13 16 23 
07-10-00177 
07-01-01778 
07-09-00 50 3 
07-0 1-00499 
07-C 1-01572 
07- 12-0 1692 
0 7-0 1-0 10 37 
07 -0 5 -G 0 19 1 
07- 10-00613 
07-1 0-0009 1 
07 -0 1-00 1 87 
07- 0 1-00 64 8 
07-0 1-00 1 5 3  
07-01-01907 
0 7-0 1-0 1496 
07-01-01808 
10-02-01057 
10-02-007 13 
07-0 1-01469 
03-0 1-0 12 12 
03-04-0 1599 
08-13-00489 
08-0 3-0 08 2 2 
08-12-0 19 38 
07-0 1-01 627 
00-06-00425 
0 8 -0 3 -CC 48 5 

08-13-00491 
08 -0 3 -00 47 3 
03-03-0 1712 
03-0 1-I30500 
06-03-00842 
0 8-0 3-0 140 6 
03-04-0 1798 
03-0 1-0 1 5  79 
06-03-00182 
0 8-03 -009 87 
08-0 3-01 3 10 
07-0 1-0 2141 
0 7 - 0 1 4 1 6 3 5  
03- @ 1-0 17 0 1 
03-1 1-01492 
03-11-Cl490 
03-1 1-0 10 18 
03-1 1-0 1500 
03-0 1-01 81  3 
10-02-01526 
07-0 1-0 18 35 
0 8- 0 3-00 90 6 
I3 8 -0 3-0 1284 
33-04-017 11 
08-0 3-00765 
0 1-0 4-0 17 29 
03-01-01 571 
08-07-01597 
01-04-001 42 
0 1- @ 4- 00 1 9 B 
0 1-04-00 2 87 
01-04-01291 
0 1-0 4- 0 15  57 
01-04-0 1567 
0 1-0 4-0 161  5 
0 1 - 0 4 ~ 0  17 17 
0 1-0 4-0 173  6 
0 1- 0 4-0 17 38 
0 1 -0 4-0 1 7 5 8 
01-04-01761 
0 1 - 0 4 4  10 79 
C! 1 -04-0 190 5 

08-07-00734 
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I L L I N O I S  MEASURE A I M S  A T  UPGRADING D I S P O S A L  ( LAW I /  
ZONE-TYPE REFUSE CONTRACTS ( LAW I /  

SEA G C I N G  GARBAGE ( H E A L T H  LAW ) /  
GARBAGE D I S P O S E R  S A L E S  ( GRINDER(HOME1 LAW I /  

ENPORT'S CCMPREI-ENSIVE REFUSE COLLECT I O N  ORDINANCE ( LAW I /  D AV 
MEASURES TO A I D  ABANOONED CAR SALVAGE ( BULKY-WASTE LAW I /  NEED 

C BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES P A R T  4 ( LAW ) /  REFUS 
T WRITES NEW REFUSE COLLECTION,  D I S P O S A L  ORDINANCE ( LAW I /  DAVENPCR 
T CHANGES MARK P H I L A D E L P H I A  S A N I T A T I O N  ( A N I M A L - F E E D  L4W I /  I MPORTAN 
NS O F  REFUSE I N C I N E R A T O R  D E S I G N  BY P U B L I C  A G E N C I E S  ( LAW I /  REGULAT I O  

SHOWS GREAT RANGE OF U.S. ORDINANCES PART 1 ( L E G A L  LAW I /  REFUSE BOOK 
SHOWS GREAT RANGE OF U.S. ORDINANCES PART 2 ( L E G A L  LAW I /  REFUSE BOOK 
SHOWS GREAT RAKGE OF U.S. ORDINANCES PART 3 ( L E G A L  LAW ) /  REFUSE BOCK 
C O L L E C T I O N  ( RCDENT I N S E C T  CAN(GARBAGE1 S A C K ( P A P E R 1  LAW I /  F L Y L E S S  REFUSE 

L L E N G E  OF S O L I D  WASTE D I S P O S A L  ( PROTECTIONS VOLUMES LAW I /  M E E T I N G  THE CHA 
V I A  R A I L R C A D  ( R A I L - H A U L  COMPACTION C O S T ( O P E R A T I N G 1  LAW I /  REFUSE D I S P O S A L  
WASTES MANAGEMENT ( BULKY-WASTE VECTOR PEST SALVAGE LAW I /  COOPERATION I S  KEY T O  S O L I D  

EFUSE COLLECTION,  L E G A L  AND A D M I N I S T R A T I V E  ASPECTS ( LAW ) /  REPORT OF T H E  WORKING PARTY ON R 
I' C L E A N - A I R  I' ACT ( P O L L U T I C N ( A 1 P )  E M I S S I O N ( C O N T R 0 L  1 LAW ) /  WHAT YOU SHOULD KNOW ABOUT T H E  NEW 
I M A T I N G  I N C I N E R A T O R  P A R T I C U L A T E  EM1 S S I O N S  ( A N A L Y S I S  LAW I /  U S E  OF ADHESIVE-COATED PAPER FOR E S T  
NSFER-STATION I N D U S T R I A L ( Q U A N T I T Y 1  B I L L I N G  OPEN-DUMP LAW A G R I C U L T U R A L ( Q U A N T 1 T Y )  I /  S T A T E  PRODUCES 71.5 M I L  
T I O N ( W A T E R 1  COMPOSTING I N C I N E R A T I O N  I /  T H E  WATER LAW AND I T S  EFFECTS ON THE D I S P O S A L  OF REFUSE ( P O L L U  
R T Y  S T A T E S  P R O H I B I T  UNCOOKED GARBAGE D I E T  FOR HOGS ( LAW ANIMAL-FOOD) I /  FO 

OR SERVES A L L  SEATTLE ( C O L L E C T I C N  S A N I T A R Y - L A N D F I L L  LAW C H A R G E ( C O L L E C T I 0 N )  I /  S I N G L E  CONTRACT 
P R O H I B I T  ABANCONED V E H I C L E S  I N  YARDS ( LAW BULKY-WASTE I /  

C P L I F O R N I A  GROUP F I G H T S  HIGHWAY A C T ' S  T A X  LAW ( LAW C O L L E C T I O N  I /  
C A L I F O R N I A  C I T Y  MAKES WAR ON I L L E G A L  RECEPTACLES ( LAW C O L L E C T I O N ( C O N T A 1 N E R )  1 / 

I O N ( E Q U I P M E N T 1  Q U A N T I T I E S  C O S T ( C O L L E C T I O N 1  FREQUENCY LAW C O L L E C T I O N ( M E T H 0 D S  1 RECORD-SYSTEMS ) /  REFUSE COLL 
W B I L L  PROPOSED T O  STOP I L L E G A L  USE OF I N C I N E R A T O R  ( LAW E M I S S I O N ( C O N T R O L 1  ) /  NE 

ANIMAL-FOOD COMPOSTING SALVAGE R E C L A M A T I O N  OPEN-DUMP LAW H E A L T H  C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  H A U L I N G  I N D U  
A N D F I L L  I /  S O L I D  WASTE B I L L  T O  P R O V I D E  $43 M I L L I O N  ( LAW H I S T O R Y  COMPOSTING C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A  
U T S  CUPB ON OPEN DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW I N C I N E R A T I O N  P O L L U T I O N (  WATER) VECTOR(CONTR0L)  COS 
EVIEW O F  REFUSE D I S P O S A L  P R A C T I C E S  ( COST(OPERAT1NG) LAW I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  S A L V A G E  I /  A R 
ANIMAL-FEED C O h T A I N E R S  Q U A N T I T I E S  LABOR-REQUIREMENTS L4W MANAGEMENT ECONOMICS H E A L T H  VECTOR SALVAGE I /  AN 

O B T A I N E D  FROM TOWN REFUSE AND GARBAGE ( C O M P O S I T I O N  LAW M A R K E T I N G ( C O M P 0 S T I  S P E C I F I C A T I O N  I /  S A L E  O F  COMPO . J. CCNTRACTORS A S S O C I A T I O N  ENTERS I T S  T H I R D  YEAR ( LAW OPEN-DUMP ) /  N 
T I O N  AND I N C I N E R A T I O N  ( COMPOSTING E M I S S I O N ( C O N T R 0 L )  LAW P O L L U T I O N ( A I R 1  ) /  A I R  P C L L U  
E T R O P O L I T A N  AREAS ( R O L E (  PHS)  Q U A N T I T Y  SAFETY H E A L T H  LAW PUBLIC-CONCERN POLICY-QUEST I O N S  STANDARDS REGIONA 
P U B L I C  CORPORATION PROPOSED T O  HANDLE S O L I D  WASTES ( LAW REGIONAL-APPROACH ) /  

WOMEN VOTERS T A C K L E  T@Wk'S REFUSE D I L E M M A  ( LAW S A N I T A R Y - L A N D F I L L  ) /  
NEW J E R S E Y  D R A F T S  STRONG L A N D F I L L  R U L E S  ( LAW S A N I T A R Y - L A N D F I L L  I /  

ELEMENTS CF Ah O R D I N A N C E  FOR REFUSE D I S P O S A L  ( LAW S A N I T A R Y - L A N D F I L L  ) /  

SCOPE GF S C L I D  WASTE PROBLEM ( LAW G O A L ( N A T I O N A L 1  ) /  

L O S  ANGELES E M B R O I L E D  I N  HOT REFUSE D I S P U T E  ( LAW S E P A R A T I O N  SALVAGE I /  
O P E R A T I O N  FOR NEW I N C I N E R A T O R  I N  WASHINGTON , D.C. ( LAW S E P A R A T I  ON-REQUIREMENTS 1 /  N U I S A N C E  F R E E  

E L P S  D R A F T  MODERN L A N D F I L L  RULES ( S A N I T A R Y - L A N D F I L L  LAW STANDARDS I /  A D V I  SORY BOARD H 

E S T E D  SLUDGE AND R U B B I S H  ( SLUDGE(SEWAGE1 COMPOSTING L A W ( H E A L T H )  ) /  I N V E S T I G A T I O N  OF T H E  COMMON TREATMENT 
F I L L E D  I N  L A N D  I S  P U L E D  A D E D U C T I O N  B Y  TAX COURT ( LAW T A X  R E C L A M A T I O N ( L A N D )  ) /  

REFUSE LAWS ARE A WEB OF C O N T R A D I C T I O N S  ( LAW ) /  
( O P E R A T I N G )  I /  STUTTGART REFUSE I N C I N E R A T I O N  P L A N T  - LAYOUT AND O P E R A T I O N  E X P E R I E N C E  ( HEAT-RECOVERY O I L - R  
R ECONOMICS(POWER1 1/ MODEL I N V E S T I G A T I O N  OF OPTIMUM L A Y O U T  OF REFUSE I N C I N E R A T I O N  PLANTS FOR SMALL AND ME 

L E A C H I N G  OF A S A N I T A R Y  L A N D F I L L  ( P O L L U T I O N ( W A T E R )  I /  
O P E R A T I N G )  C O S T ( C A P 1 T A L  1 B A L L I S T I C - S E P A R A T O R  SALVAGE L E A C H I N G  SETTLEMENT-RATE ODOR VECTOR I /  S O L I D  WASTE R 

I P M E N T ( C O L L E C T I 0 h  I I /  P L 4 N N I N G  A SUCCESSFUL L E A F  REMOVAL PROGRAM ( C O L L E C T I O N  C O S T ( O P E R A T I O N 1  EQU 
GOVERNMENT OFFERS NEW L A N D F I L L  L E A F L E T  ( S A N I T A R Y - L A N D F I L L  1 / 

N T A I N E R )  C O S T ( D I S P 0 S A L )  L /  F I R S T  AND L A S T  P L A C E  B I G  LEAGUE B A L L  TEAMS U S E  SAME CONTRACTOR ( C O L L E C T I O N ( C 0  

WE L E A D  THE WORLD ( SALVAGE BULKY-WASTE I N C I N E R A T I O N  I /  

S A N I T A R Y - L A N D F I L L  BECOMES MAJOR LEAGUE T R A I N I N G  F I E L D  ( R E C L A M A T I O N ( L A N D 1  I /  
L L  B E G I N S  ( S A h I T A R Y - L A N D F I L L  C O S T ( O P E Q A T 1 N G )  I /  NEW L E A S E  ON L I F E  FOR MOSES L A K E  AS OPEN DUMPING ENDS, LA 

L E A V E S )  ) /  L E A V E S  ADD 100,000 YARDS TO L I T T E R  L O A D  ( C O L L E C T I O N (  
E f M E T A L S )  SALVAGE(PAPER1 I /  O P E R A T I O N  E X P E R I E N C E S  A T  LEATHERHEAD SEWAGE AND REFUSE D I S P O S A L  WORKS ( DANO C 

T H I S  MARINER NEVER L E A V E S  THE HARBOR ( BARGE TRANSFER ) /  
P U T  YOUR L E A V E S  T O  WORK ( COMPOSTING ) /  

E OF D I S P O S A L  IS D I F F I C U L T  ( T E P E E  S A N I T A R Y - L A N D F I L L  L E G A L  ) /  P U B L I C  ACCEPTANC 

E BOOK SHOWS GREAT FANGE O F  U.S. ORDINANCES P A R T  1 ( L E G A L  LAW I /  REFUS 
E BOOK SHOWS GREAT FANGE OF U.S. ORDINANCES PART 2 ( LEGAL LAW I /  REFUS 
E BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 3 ( L E G A L  LAW ) /  REFUS 
AND GET A L A N D F I L L  S I T E  APPROVED ( S A N I T 4 R Y - L A N D F I L L  L E G A L (  PROBLEMS)  ) /  HOW TO W I N  F R I E N D S  
R COST(OPEPAT1NG) P C L L U T I O N ( W A T E P 1  REGIONAL-APPROACH LEGAL-ASPECTS I /  T H E  S O L I D  WASTE PROBLEM I N  METROPOLI  

D SCHEME O F  SEWAGE D I S P O S A L  AND REFUSE COMPOSTING I N  L E I C E S T E R  ( DANO C O M P O S I T I O N ( C O M P 0 S T )  C O M P O S I T I C N ( S L U  
PROGRESS ON L E I C E S T E R ' S  $11 M I L L I O N  SEWAGE AND COMPDSTING P L A N T /  

COST (CAP I T A L  1 COST( C P E R A T I N G  / LESSER-KNOWN EUROPEAN COMPOST PROCESSES ( COMPOSTING 

REPORT OF THE WORKING PARTY O k  REFUSE C O L L E C T I O N ,  L E G A L  AND A D M I N I S T R A T I V E  ASPECTS ( LAW ) /  

B U R I E D  2 5  YEARS AND S T I L L  L E G I B L E  ( S A N I T A R Y - L A N D F I L L  DECOMPOSITION ) /  

AN OPEN L E T T E R  T O  B A L T I M O R E  ( C O L L E C T I O N  I /  
L E T T E R  T O  T H E  E D I T O R  ( B A L I N G  I /  

L E X I C O N  O F  I N C I N E R A T O R  TERMINOLOGY/  
AN)  I /  L E V I T T O W N  GARBAGE CANS 'I S M E L L  L I K E  A L I L Y  *I I ODOR(C 

D I S P O S A L  S I T E  O P E R A T I O N  R A I S E S  L I A B I L I T Y  QUESTIONS/  
COURT HOLDS C I T Y  L I A B L E  FOR DAMAGE S A N I T A R Y - L A N D F I L L  I /  

G I  I /  P R I V A T E  F I R M  L I C K S  C O L I S E U M  REFUSE J O B  ( C O L L E C T I O N ( P U B L 1 C - B U I L D I N  
REFUSE COMPOST - A PRODUCT O F  THE WERDENBERG L I E C H T E N S T E I N  COOPERATIVE PLANT ( COMPOSTING ) /  

THE REFUSE U T I L I Z A T I O N  PLANT O F  THE WERDENBERG- L I E C H T E N S T E I N  R E G I O N  ( S W I T Z E R L A N D )  ( I N C I N E R A T I O N  ) /  
( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A T I N G )  I /  NEW L E A S E  ON L I F E  FOR MOSES L A K E  AS OPEN DUMPING ENDS, L A N D F I L L  BE 

ATOR I /  D I S I N T E G R A T O R  PROLONGS L I F E  OF S A N I T A R Y  L A N D F I L L  ( GRINDER CRUSHER D I S I N T E G R  
( C A P I T A L )  D E S I G N  I /  LOW COST P I T  I N C I N E R A T O R  EXTENDS L I F E  O F  S A N I T A R Y  L A N D F I L L  ( I N C I N E R A T I O N  BULKY-WASTE 
PUBL I C CLEANS I N G  DE PAR TM E N T S /  T H E  L I F E L I N E  OF COMMUNICATIONS - THE P U B L I C  R E L A T I O N S  O F  
A T I O N S /  L I G H T  EQUIPMENT FOR SMALL TCWN S A N I T A R Y  L A A C F I L L  OPER 
SALVAGE 1 / METHOD OF D E G R A D I N G  PCLYSPCCHARIDES U S I N G  L I G H T  R A D I A T I O N  AND A WATER-SOLUBLE METAL OR N I T R O G E N  
R Y - L A N D F I L L  O P E R A T I O N S  ( C O S T ( C A P I T A L 1  1 / L I G H T  TRACK-TYPE EQUIPMENT SHOWS USEFULNESS I N  S A N I T A  

L E V I T T O W N  GARBAGE CANS 'I SMELL L I K E  A L I L Y  ( ODOR(CAN1 I /  
M U N I C I P A L  C O L L E C T I O N  I N  L I M A ,  O H I O /  

THE USE OF R U B B I S H  FROM C I T Y  R U I N S  FOR L I M E  F E R T I L I Z A T I O N  ( D E M O L I T I O N  I /  

0 1-04-02 142 
03-C 1-0 1438 
0 9-04-0 1 5 33 
0 9-07-0 11 0 8 
0 1-04-0 1190 
01-07-01903 
01-04-01669 
01 424-0 1 5  64 
0 3-0 1-0 172 1 
08-13-01891 
01-04-01645 
0 1- 04-0 16 47 
0 1-04-0 16 5 3 
03-04-00152 
01-0 1-00422 
10 -08 -02079 
01-04-010 12 
0 1-04-02009 
01-04-01074 
C8-06-0000 2 
02 -0 1-0 17 41 
01-04-01477 
09-05-01132 
0 1-07-0 21 39 
03- 13-0 16 13 
0 1-0 4-0 17 29 
03 -04-0 18 28 
0 3- 0 1-000 66 
08-06-000 29 
01-01-00178 
01-01-00726 
01-04-01823 
0 1-0 4-0 1 7 81 
01-0 1-0 1787 
07 -0 1 -0 1 5 1 2 
06- 12-01 3 89 
0 1-05-0 1558 
08-06 -00 304 
01- 01-006 96 
0 1-04-0 2 17 3 
01-C4-01916 
0 7- 0 1-0 190 2 
07-1 1-00756 
03-01-01750 
08-03-000 10 
07-11-02154 
07- 14-0 18 2 1 
06-0 1-006 16 
01-04-01567 
08-03-0 1534 
08-03-0 1243 
07-0 6-0 1689 
0 5-0 2-0 18 58 
0 1-0 1-0 1277 
03-13-01034 
07-0 1-0 1789 
03-01-018 13 
0 7- 10-00 1 94 
07-01 -01 548 
06- 0 3-0 13 24 
03-13-0 1802 
09-0 6-01 b 83 
06- 04-00 2 12 
01-C4-01605 
01-04-02009 
01-04-0 1645 
01-04-61647 
0 1- 04-0 16 53 
07-14-00708 
01-01-C1494 
0 7- 0 8- 0 0 0 89 
06-03-0 1303 
06-03-0 2 1  32 
06-04-00219 
03-0 1-0 17 19 
10-11-00226 
0 3-0 4- 00 7 0 1 
08-13-00807 
0 1- 0 4- 0 0 9 6 5 
01-04-01941 
(33-C 1-0 1574 
06- 03- 0 19 7 2 
06-0 3-00 392 
07-01-01548 
0 5-03-00237 
08-07-0 18 62 
01- 12-02001 
C7-0 2-00 5 86 
10-1 3-021 69 
07-0 2-0 13 37 
03-04-00701 
0 3-0 1-01 139 
01- 11-01688 
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I T A R Y - L A N D F I L L  I /  C O L L E C T I O N  COSTS PUSH I L L I N O I S  T A X  L I M I T  C E I L I N G  ( C O S T ( C O L L E C T I 0 N )  C O L L E C T I O N  I N C I N E R A T  01-05-01747 
WASTE D I S P O S A L  METHODS - SCOPE AND L I M I T A T I O N S  ( P O L L U T I O N ( W A T E R )  OPEN-DUMPING 1 /  01- 12-01 3 11 

TRANSFER S T A T I O N S  REPLACE L I M I T E D  MAINTENANCE DUMPS ( C O S T ( C A P I T A L 1  R E G I O N A L  I /  03-03-00579 
N I T A R Y - L A N D F I L L  1 / FREE C O M P E T I T I O N  I S  T H E  SYSTEM I N  L I N C O L N ,  NEBRASKA ( C O S T ( C O L L E C T I 0 N I  C O S T ( O P E R A T I N G 1  03-01-01726 
400 POUNDS OF REFUSE FOR EACH NEW U N I T  ASSEMBLED ON L I N E  ( C O L L E C T I O N ( C O N T A 1 N E R )  I /  AUTO MANUFACTURERS RE 03-01-01792 

I O N  ) /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCTION L I N E  B A S 1  S ( ROTERY-KI  L N  SALVAGE(  FERROUS) COST(  C A P I T A  08-03-01448 
I T A L I /  L O U I S V I L L E  I N C I N E R A T C R  OPERATES ON PRODUCTION L I N E  B A S I S  ( S A L V A G E ( M E T A L 1  E M I S S I O N ( C O N T R 0 L )  BULKY-W 08-03-01361 
/ NEW L I N E ' S  E N G I N E E R I N G  DEVELOPED I N  PAST YEAR ( H A U L I N G  1 03-04-01611 
FOR THE O P T I M I Z A T I O h  OF A WASTES MANAGEMENT SYSTEM ( L INEAR-PROGRAMMING O P T I M I Z A T I O N  ECONOMICS I /  A MATHEM 01-02-02108 

COPOLYMER P L A S T I C  REFUSE - CAN L I N E R S  ( S A C K ( P L A S T I C 1  C O L L E C T I O N  ) /  03-09-001 07 
I /  SCME E F F E C T S  O F  D I S P O S A B L E  P L A S T I C  L I N E R S  ON REFUSE H A N D L I N G  E F F I C I E N C Y  ( S A C K ( P L A S T 1 C I  03-09-01992 
(GASEOUS)  W A S T E ( L I Q b I D ) /  COMBUST I O N  I N S T A L L A T I O N  FOR L I Q U I D  AND GASEOUS WASTE PRODUCTS I N  M E D I U M  S I Z E  CHEM 08-04-00763 
P E R I M E N T A L  S T U D I E S  ON TREATMENT FOR S T A B I L I Z A T I O N  OF L I Q U I D  A N 0  S O L I D  WASTES ( SLUDGE(SEWER) COMPOSTING I /  06-01-01304 

I N C I N E R A T O R  BURNS L I Q U I D  WASTE S A F E L Y  ( I N C I N E R A T I O N  ) /  08-04-00901 
S E L F - S U S T A I N I K G  F L A M E L E S S  O X I D A T I O N  OF C O M B U S T I B L E  L I Q U I D  WASTES ( W E T - O X I D A T I O N  I /  10-01-02040 

I T I O N E R S  FROM ORGANIC WPSTE M A T E R I A L S /  L I Q U I D ,  PULPY SUSPENSIONS OF F E R T I L I Z E R S  OR S O I L  COND 06-01-00330 
V A N I L L I N  FROM S U L F I T E  WASTE L I Q U O R  ( WET-OXIDATION I /  10-01-02032 

10-01-02099 
ON O F  VALUABLE ORGANIC SUBSTANCES FROM S U L F I T E  WASTE L I Q U O R  ( WET-OXIDATION ) /  PRODUCT1 10-01-02068 

ORGANIC AND I N C R G A N I C  C O N S T I T U E N T S  OF WASTE S U L F I T E  L I Q U O R  ( WET-OXIDATION 1 /  S E P A R A T I N G  10-01-C2074 
ON I /  T R E A T I N G  WASTE LIQU-OR FROM SULFITE-CELLVLOSJE F A C T O R I E S  ( WETzOXI_DATI_ -10-01-0206: 

WET CCMBUSTICA OF WATER-SOLUBLE M A T E R I A L S  I N  WASTE L I Q U O R S  ( W E T - O X I D A T I O N  I /  10-0 1 -02039 
T CONTENT OF THE OPGANIC SUBSTANCES I N  S U L F I T E  WASTE L IQUORS ( W E T - O X I D A T I O N  I /  RECOVERY O F  THE HEA 10-01-02036 

A I R  O X I D A T I O N  O F  WASTE S U L F I T E  L I Q U O R S  ( WET-OXIDATION C A T A L Y S I S  ) /  10-0 1-020 54 
WET COMBUSTION O F  C E L L U L O S I C  H A S T E  L I Q U O R S  ( W E T - O X I D A T I O N  C A T A L Y S T  I /  10-0 1 -0 20 43 

O X I D A T I O N  O F  SPENT S E M I C H E M I C A L  P U L P I N G  L I Q U O R S  BY T H E  ZIMMERMANN PROCESS ( WET-OXIDAT I O N  I /  10-01-02047 
D WASTE MANAGEMENT - ABSTRACTS AND EXCERPTS FROM THE L I T E R A T U R E  ( COMPOSTING C O L L E C T I O N  I N C I N E R P T I O N  S A N I T  01-01-01991 
JONEN ( WET-OXIDATION I /  L I T T  OM VATFORBRENNING AU A V L U T  F R A  C E L L U L O S E F A B R I K A S  10-01-02077 

MUCH OF YEARLY F I R E  LOSS L A I D  TO L I T T E R /  01- 12-0 1676 
L L  I N C I N E R A T I O N  COLLECT I O N  C O M P O S I T I O N  I /  P E F U S E  AND L I T T E R  CONTROL I N  R E C R E A T I O N  AREAS ( Q U A N T I T Y  S A N I T A R  02-01-01863 

L E A V E S  ADD 100,000 YARDS T O  L I T T E R  L Q A D  ( C O L L E C T I O N ( L E A V E S 1  1 /  03-13-01602 
P U B L I C  S E R V I C E  GROUP F I G H T S  L I T T E R  MENACE ( L I T T E R I N G  I /  0 1-12-0 16 59 

VIGOROUS CAMPAIGN EASES TOWNSHIP L I T T E R  PROBLEM C O L L E C T I O N  I /  03 -0 1 -0 1674 ' 
MODERN E Q U I P M E N T  EASES HIGHWAY L I T T E R  PROBLEM ( C O L L E C T I O N  I /  03- 1 3-0 1 609 

I T I S H  SURVEY O F  FOREIGN REFUSE P R A C T I C E  ( C O L L E C T I O N  L I T T E R - R E M O V A L  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  G R I N D I N  01-01-01636 
P U B L I C  S E R V I C E  GRCUP F I G H T S  L I T T E R  MENACE ( L I T T E R I N G  I /  01-12-016 59 

80,000,OCO B O T T L E S  A DAY ( L I T T E R I N G  I /  02- 0 1-0 2 17 2 
N E A T  L I T T L E  B A L E S  OF GARBAGE/ 10-1 1-00 161 

I /  A B I G  MACHINE FOR A L I T T L E  TOWN ( S A N I T A R Y - L A N D F I L L  COMPACTION-EQUIPMENT 07-02-01410 
N 1978 - SEVENTY-FIVE PERCENT OF THE P O P U L A T I O N  W I L L  L I V E  I N  C I T I E S  I N  T E N  YEARS ( C O M P O S I T I O N  Q U A N T I T Y  PR 02-03-00074 
OST(COMPARISONS1 I /  S A N I T A R Y  L A N D F I L L  L I V E S  UP TO COUNTY'S E X P E C T A T I O N S  ( C O S T ( O P E R A T I N G 1  C 07-01-00544 
N CHUTES C O L L E C T I O N  I /  PROBLEMS OF H I G H  L I V I N G  AND BULK ( CHARACTER I S T I C S  Q U A N T I T Y  C O M P O S I T I O  03-12-00677 

L E A V E S  ADD lOOt000 YAROS TO L I T T E R  LOAD ( C O L L E C T I O N ( L E A V E S I  I /  03- 13-0 1802 
L A N D F I L L  FOR A WHEEL LOADER ( S A N I T A R Y - L A N D F I L L  I /  07-02-0 IO38 

B L A C K B U S N ' S  METHOD OF D U S T L E S S  L O A D I N G /  03- 0 1- 0 0 8 03 
D U S T L E S S  L O A D I N G  ( C O L L E C T I O N  C O N T A I N E R  I /  03-0 1-0 1884 

TRANSPORTATION(BARGE1 C O M P O S I T I C N ( C O M P 0 S T )  D E S I G N  I /  L O A D I N G  P I E R  AND C I T Y  REFUSE D I S P O S A L  P L A N T  I N  GENEVA 06-03-01223 
300 PERCENT BIGGER PAY LOADS ( C O L L E C T I O N  ) /  03-0 1-0 10 8 1 

PEAK REFUSE L O A D S  ARE NO PROBLEM ( S A N I T A R Y - L A N D F I L L  I /  07-0 1-0 1437 
S E V E N  LOADS AT A T I M E  ( BULKY-WASTE C O L L E C T I O N  I /  03-13-01148 

D I S P O S A L  MAKES V A R I E T Y  OF LOCAL ORDINANCES ( LAW I /  01 -04-001 42 
TREATMENT PLANT LOCATED ON FCRMER L A N D F I L L  S I T E /  07-10-00650 

P U B L I C  R E L A T I C N S  C O N S I D E R A T I O N S  I N  I N C I N E R A T O R  P L A N T  L O C A T I O N /  08-03-00429 
A N N I N G  - R E S I D U E  L A h D F I L L  C C N S I D E R A T I O N  I S  IMPORTANT L O C A T I O N  FACTOR ( D E S I G N  I /  I N C I N E R A T O R  P L  08-13-02138 
D I /  PROTOTYPE LOG I N C I N E R A T C R  OPERATES I N  BALTIMORE PARK ( GAS-FIRE 08-07-00037 

L A N D F I L L  L O G I S T I C S  ( S A N I T A R Y - L A N D F I  L L  CGMPACTION I /  07-0 2-003 58 
DEFUSE D I S P O S A L  I N  GREATER LONDON ( C O M P O S I T I O N  C O S T ( C O L L E C T I O N 1  BULKY-WASTE I / 01-05-02006 

BOLD PLANS NEEDED FOR REEUSE D I S P O S A L  I N  LONDON ( TRANSFER S A N I T A R Y - L A N D F I L L  ) /  01-05-01734 
ROL) 1 /  LONDON CENTRE D I S C U S S E S  O N - S I T E  I N C I N E R A T I O N  I GNfCONT 08-01-01269 

ABANDONED V E H I C L E S  - THE GREATER LONDON C O U N C I L  SCHEME ( BULKY-WASTE 1 /  01-07-0201 3 
OVERY I N C I N E R A T O R  C G S T ( C A P 1 T A L I  I /  LONDON TO GENERATE POWER FROM REFUSE ( POWER HEAT-REC 08-03-00159 
I T I O N I N G  b /  LONG-TERM EFFECTS OF URBAN REFUSE COMPOST ( SO1 L-COND 06-06-00360 
I I /  T I R E  F A 1  LURE NO LONGER A PROBLEM ( SAN I T A R Y - L A N D F I L L  T I R E ( M A 1 N T E N A N C E  07-02-00080 

KENTUCKY TOWN HAS NEW LOOK ( C O L L E C T I O N ( C O N T A 1 N E P )  I /  03-01-0 1559 
A NEW LOOK A T  COMPOSTING ( B A C T E R I A ( C U L T U R E )  I /  06-04-00550 

A THOROUGH LOOK AT COMPCSTING ( T V A  C O S T ( C A P I T A L 1  1 /  06-01-00099 
S T ( C A P 1 T A L I  COST(SUBS1DY I SALVAGE SURVEY I /  A LOOK A T  EUROPEAN CDMPOSTING ( DAN0 C O S T ! D P E R A T I N G )  CO 06-03-00735 
M P O S I T I C N  E M I S S I O N ( C O N T R O L 1  R E S I D U E  POWER I /  ANOTHER LOOK AT EUROPEAN I N C I N E R A T I O N  P R A C T I C E S  ( C A L O R I F I C - V  08-03-00026 
N I T A R Y - L A N D F I L L  COMPOSTING SLUDGE( SEWAGE) I / FORWARD LOOK A T  P U B L I C  C L E A N S I N G  ( QUANTITY C O M P O S I T I O N  C O L L E  01-01-01382 
NTROL)  I /  MODERN LOOK A T  REFUSE I N C I N E R A T I O N  ( C O M P O S I T I O N  E M I S S I O N ( C 0  08-03-00016 

I N C I N E R A T O R  I N S P E C T I O N ,  WHAT T O  LOOK FOR/ 08- 03-00 5 6 8 
F I L L  I N C I N E P A T I C N  P C L L U T I O N ( W A T E R )  P O L L U T I O N ( A 1 R I  I / L O O K I N G  TO FUTURE W I T H  R E G I O N A L  REFUSE D I S P O S A L  P L A N  01-05-00182 

THE TOWN OF HUNTINGTON LOOKS AHEAD--WITH I N C I N E R A T I O N  ( C O S T ( C A P 1 T A L )  ) /  08-03-01421 
CINERATOR PROCESS-DEVELOPMENT I /  THE BUREAU OF M I N E S  LOOKS AT REFUSE D I S P O S A L  ANC RECOVERY P O S S I B I L I T I E S  ( 04-01-00111 
I O N )  I /  AUTOMATED PEFUSE H A N D L I N G  - C A L I F O R N I A  STUDY LOOKS I N T O  THE FUTURE ( Q U A N T I T Y  C O L L E C T I O N  C O S T ( C 0 L L  03-01-02155 

03-0 1-00296 
REFUSE C O L L E C T I O N  I N  L O S  ANGELES/ 03-07-00553 

03-13-01847 
ONTRCILI I / H I S T C P Y  OF E F F O R T S  A T  I N C I N E R A T I O N  I N  T H E  LOS ANGELES AREA ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G )  08-03-00960 
I /  H I S T O R Y  C F  EFFORTS A T  I N C I N E R A T I O N  I N  THE LOS ANGELES A-REA ( S A N I T A R Y - L A N D F I L L  COST ( O P E R A T I N G )  . 08-03-01341 

COMPOSTING OPERATIONS I N  LOS ANGELES COUNTY/ 06-02-02147 
G 3-0 1-0 17 15 COMBINED P I C K U P  DEBATED I N  LOS ANGELES COUNTY ( C O L L E C T I O N  S A L V A G E  I /  

I /  L A h D F I L L  OPERAT I O N S  BY L O S  PNGELES COUNTY ( S A N I  TARY-LANDFI  LL COST(OPERAT1NG 07-01-00738 
S T ( C O L L E C T 1 O N I  C O L L E C T I C N  I /  C I T Y  I N  LOS ANGELES COUNTY TURNS T O  P R I V A T E  H A U L I N G  F I R M  ( CO 03-01-01563 
A P P T I O N  SALVAGE I /  L O S  ANGELES EMBROILED I N  HOT REFUSE D I S P U T E  ( LAW SEP 03-01-01750 
AND( SHORTAGE)  SANITARY-LANDFILL 11 L O S  ANGELES WARNED ABOUT S H R I N K I N G  D I S P O S A L  AREAS ( L 07-04-01917 
RY-L AN OF I L L  TRANS FER - S T A T  I ON COST(  OPE RA T I  NG) I / LOS ANGELES' ANSWER TO T H E  LONG HAUL PROBLEM ( S A N I T A  03-03-01210 

REFUSE C O L L E C T I O N  I N  THE C I T Y  OF LOS-ANGELES/  03-0 1-0 1707 

I O N  I /  LOS-ANGELES R E S I D E N T S  WANT COMBINED S E R V I C E  ( COLLECT 03-01-01677 
( V E H I C L E )  C C S T ( C P E R P T 1 N G I  I /  G I G A N T I C  T A S K  BEGAN FOR LOS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  WERE BAANEC ( 03-02-01550 
I T A L )  C O S T ( O P E R A T I N G 1  I / THE COMPOSTING GAME--MC)BI L E  LOSES--HOUSTON T A K E S  CHANCE ( C O S T ( D I S P O S A L 1  ECONOMIC 06-03-00992 

RECOVERING V A L U E S  FROM WASTE S U L F I T E  L I Q U O R  ( WET-OXIDATION ) /  

B A L I N G  R A I L - H A U L  T F P N S F E R - S T A T I O N  I /  E N V I S I O N  T R A I N  LOADS OF 1,50C - 29000 TONS TO D E L I V E R  B A L E S  I N  A SEA 10-08-00053 

MANAGEMELT I N F O R M A T I O N  SYSTEM S T U D I E D  FOR L O S  ANGELES/ 

M I L L I O N  STOPS D A I L Y  I N  LOS ANGELES ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  ) /  

OSAL OF REFUSE I N  THE COUNTY S A N I T A T I O N  D I S T R I C T S  OF LOS-ANGELES COUNTY, C A L I F O R N I A  ( S A N I T A R Y - L A N D F I L L  OP 01-01-00685 
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MUCH O F  YEARLY F I R E  L O S S  L A I D  TO L I T T E R /  
S P E C I A L  U N I T S  COLLECT M O V I E  L O T  SAWDUST ( COLLECTION-EQUIPMENT I /  

ST. L O U I S  TURNS T C  I N C I N E R A T I O N /  
AND) Q U A N T I T Y  CCST(OPERAT1NG) I /  STUDY ADVOCATES ST. L O U I S  USE NEARBY S T R I P  M I N E S  ( S A N I T A R Y - L A N D F I L L  I N C I  
N ( C O N T R O L 1  BULKY-WASTES HEAT-RECOVERY C O S T ( C A P I T A L ) /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCTION L I N E  BA 
RY-K I L N  SALVAGE(FERRCUS1 C O S T ( C A P I T A L 1  C O L L E C T I O N  ) / L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCT I O N  L I N E  BA 

T A R Y )  I /  O P E R A T I O N  OF L O U I S V I L L E ' S  NEW I N C I N E R A T O R  ( SLUOGE(SEWAGE) K I L N ( R 0  
N - B U R N I N G  O F  REFUSE W I T H  H I G H  MOISTURE CONTENT AND LOW C A L O R I F I C - V A L U E  ( C O M P O S I T I O N  CORROSION I /  P R A C T I  
NTROL)  ) /  WASTE GASES CAN BE CLEANED AT LOW COST ( I N C I N E R A T I O N ( C A T A L Y T I C 1  D E S I G N  E M I S S I O N ( C 0  
L ( I N C I N E R A T I O N  BULKY-WASTE C O S T ( C A P I T A L 1  D E S I G N  I /  LOW COST P I T  I N C I N E R A T O R  EXTENDS L I F E  OF S A N I T A R Y  L A N  

TEPEE-BURNER 1/  LOW-COST REFUSE BURNER E L I M I N A T E S  DUMP ( I N C I N E R A T I O N  
N I /  WE LOWERED T H E  COST A N 0  IMPROVED THE S E R V I C E  ( C O L L E C T I O  

I N C I N E R A T I O N  COSTS A T  L O U I S V I L L E ,  KENTUCKY ( S A L V A G E ( M E T A L S )  I /  

F I N D I N G  LOWEST COST FOR REFUSE D I S P O S A L  ( COMPUTER I /  
C I T Y  SAVES BY USE O F  L P G  I N  REFUSE TRUCKS ( C O L L E C T I O N  ) /  

GENEVA ( P O L L U T I O N  I N C I N E P A T I O N  POWER HEAT-RECOVERY L U B R I C A N T S (  I N C I N E R A T I O N )  C O M P O S I T I O N  I /  E L E C T R I C A L  AN 
LUDGE(SEWAGE)  Q U A N T I T Y  ) /  L U L E A  REFUSE I N C I N E R A T I O N  AND SLUDGE D R Y I N G  PLANT ( S 

HAPMERMILC GRINDS LUMBER FOP I N C I N E P A T I O N  ( G R I N D I N G  BULKY-WASTE ) /  
I T ' S  THE WORLD-WIDE LURE OF T H E  OLD GARBAGE CAN ( C O N T A I N E R  I /  

DECGMPOSTING S U L F I T E  CELLULOSE WASTE L Y E  ( W E T - O X I D A T I O N  ) /  
T R E A T I N G  CELLULOSE WASTE L Y E S  ( W E T - O X I D A T I O N  ) /  

) /  NEW REFUSE P L A N T  FOR LYTHAM ST. ANNES ( I N C I N E R A T O R  Q U A N T I T Y  C O S T ( C A P 1 T A L I  

M 
T IMPORTANCE OF T A K I N G  R E P R E S E N T A T I V E  SAMPLE O F  3 C U  M S I Z E  ( S A M P L I N G  A N A L Y S I S  ) /  NEW GENE9AL D I R E C T I O N S  
H COMPOSTING ) /  MPNPGEMENT CF S O L I D  WASTE S T U D I E D  AT M.1.T. ( P Y R O L Y S I S  COST S A C K ( P A P E R )  R A I L - H A U L  S A N I T A R  

S T I N G  TOLLEMACHE ) /  HOUSEHOLD WASTE D I S P O S A L  - 11. M A B E L R E I G N ' S  HOUSEHOLD WASTE DISPOSA-I- PROBLEM ( COMPO 
O R G A N I Z A T I O N  OF GAFBAGE C O L L E C T I O N  AN0 D I S P O S A L  A T  M A A S T R I C H T  ( COMPOSTING C O M P O S I T I O N  ) /  

ONE MAN, ONE M A C H I N E  ( S A N I T A R Y - L A N D F I L L  I /  
MANY B E N E F I T S  CLATMED FOR G R I N D I N G  M A C H I N E  ( SOMAT LAND-SPREADING I /  

IONARY-COMPACTION C G L L E C T I O N ( E Q U 1 P M E N T )  1 /  P A C K I N G  M A C H I N E  EXPANDS P H I L A D E L P H I A  H A U L E R ' S  B U S I N E S S  ( S T A T  
ION-EQUIPMENT I /  A B I G  MACHINE FOR A L I T T L E  TOWN ( S A N I T A R Y - L A N D F I L L  COMPACT 

T I O N  I /  NEW S H R E D D I N G  M A C H I N E  FOR WASTE P R O C E S S I N G  ( C E N T R I B L A S T  SIZE-REDUC 

AND D I S P O S A L /  RENO I 1  - AN I N T E R E S T I N G  AND E X C I T I N G  MACHINE O F F E R I N G  P O S S I B I L I T I E S  I N  BOTH REFUSE COLLECT 

D I S T I L L A T I O N  - L A N T Z  CONVERTERS--BASIC CONSERVATION MACHINERY ( P Y R O L Y S I S  SALVAGE ) /  DESTRUCT I V E  
E ) /  MAGIRUS M A C H I N E S  ARE E F F I C I E N T  AND S I M P L E  ( C O L L E C T 1  ON-VEHICL 

REOUCTION/SALVAGE PLANT 3RO PROGRESS REPORT C I T Y  OF MADISON P I L O T  P L A N T  ( G R I N D I N G  SANITARY-LANOF I L L  COST 
N - V E H I C L E  I /  MAGIRUS MACHINES ARE E F F I C I E N T  AND S I M P L E  ( C O L L E C T I O  
M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART I - NATURE AND MAGNITUDE ( Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T I O N  P E S T S  G 
- S E L E C T I O N  I /  M A I N  C O N S E R V A T I O N I S T S  A I D  S O L I D  WASTE D I S P O S A L  ( S I T E  
ROM S T E E L  I N D U S T R Y  TO REDUCE PROBLEMS O F  I N C I N E R A T O R  MAINTENANCE/  WE BORROWED F 

EQUIPMENT B I D S  MUST HAVE GUARANTEED MAINTENANCE ( C O L L E C T I O N ( V E H I C L E 1  I /  

A NEW MACHINE FOR G R I N D I N G  B U L K Y  REFUSE/  

THE INCINERATOR--A MACHINE OF BEAUTY ( S I T E - L O C A T I O N  I /  

SWEDISH REFUSE M A C H I N E  SEEKS U.S. MANUFACTURER ( S A C K ( P A P E R 1  ) /  

NEW MACHINES SPEED CORRUGATED C O L L E C T I O N  AND SALVAGE/  

D REFUSE V E H I C L E  REPLACEMENT- BETTER S E R V I C E ,  LOWER MAINTENANCE ( I N C I N E R A T I O N  C O L L E C T I O N -  E Q U I P M E A T  COST 
MANCHESTER SHOWS I T S  P R I D E  ( MAINTENANCE ) /  

EAD-CRANES BULKY-WASTE ASH-REMOVAL E M I S S I O N (  CONTROL) MAINTENANCE 1 / PROBLEMS ENCOUNTERED I N  O P E R A T I C N  OF L 
E N A N C E I  I /  I N S T R U M E N T A T I O N  MAINTENANCE - MAJOR PROBLEM ( I N C I N E R A T I O N  C O S T ( M A 1 N T  

PAPER CONTAINERS T R I M  MAINTENANCE COST 25 PERCENT ( C O L L E C T I O N  I /  
TRANSFER S T A T I O N S  REPLACE L I M I T E D  MAINTENANCE DUMPS ( C O S T ( C A P I T A L 1  R E G I O N A L  I / 

BETTER MAINTENANCE FOR WASTE-HEAT B O I L E R S  AT I N C I N E R A T O R /  
REFUSE COLLECT I C N  TPUCK PURCHAS F INCLUDES GUARANTEED MAINTENANCE PROGRAM/ 

I /  REFUSE MAKES A RUNWAY ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  
O S T I N G  ) /  D I S P O S A L  SYSTEM MAKES CASH FROM TRASH ( VOLUME-REDUCTION SALVAGE COMP 

S ALV AGE S A N I T A R Y  -LANGF I L L  1 / P U L V E R I Z A T I O N  MAKES G A I N S  AS B R I T I S H  OPEN NEW U N I T S  ( P U L V E R I Z A T I O N  
M ( P R 0 C E S S )  S A L V A G E ( M E T A L S 1  ) /  HEAT-RECOVERY MAKES GARBAGE L E S S  A BUPOEN ( POWER I N C I N E R A T I O N  STEA 
T I N G )  GRINDER(  GARBAGE) 1 / CANTON REFUSE STUDY MAKES MANY I N T E R E S T I N G  P O I N T S  ( C O L L E C T I O N  COSTtOPERA 

S P E C I A L  REFUSE C H A S S I S  DESIGNED BY TSUCK MAKER ( C O L L E C T I O N ( V E H I C L E 1  I /  

CONVERTED I N C I N E R A T O R  MAKES EXCELLENT TRANSFER S T A T I O N  ( C O L L E C T I O N  1 / 

P H O E N I X  MAKES PROGRESS WITH COMPOST PLANT ( DAN0 ) /  

SAWMILL MAKES TREE D I S P O S A L  P R O F I T A B L E  ( BULKY-WASTE ) /  
ONE F A M I L Y  I N  E I G H T  MAKES T H E  D I F F E R E N C E  ( G R I N D E R ( H 0 M E )  C O M P O S I T I O N  I /  

DTSPOSAL MAKES V A R I E T Y  OF LOCAL ORDINANCES I LAW I /  
T A I N E R )  I /  C A L I F O R N I A  C I T Y  MAKES WAR ON I L L E G A L  RECEPTACLES ( LAW C O L L E C T I O N ( C O N  

L A N D F I L L  METHOD COMES TO C A P I T A L  OF MALAYA ( S A N I T A R Y - L A N D F I L L  VECTOR(CONTR0C)  I /  
MUSHROCMS 9 MTCQOBES, AND M A L N U T R I T I O N  ( COMPOSTING U T I L I Z A T I O N - W A S T E  I /  

/ ST. PETERSBURG SHUTS DOWN 'MODEL' COMPOST PLANT AS MALODOROUS ' P U B L I C  N U I S A N C E '  ( COMPOSTING I N C I N E R A T I O  

MAMMOTH BUDGET IS A MUST FOR NEW YORK ( C O L L E C T I O N  ) /  

EQUIPMENT ) /  MAMMOTH NEW T R A I L E R  TO MAKE BOW ON MARKET ( TRANSFER- 

COUNTY USES D Y N A M I T E  ON DEAD OCEAN MAMMALS/ 

WHY NOT MAMMOTH C O L L E C T I O N  V E H I C L E S  ( TRANSFER-STATION ) /  

SUCCESS KEYED T C  MAN ON TRUCK ( C O L L E C T I O N  CONTAINER I /  
NEBRASKA MAN WINS W I T H  SCOOTER P L A N  ( C O L L E C T I O N  ) /  

MANAGING MAN'S ENVIRONMENT I N  C A L I F O R N I A  AND T H E  B A Y  AREA/  
ONE MAN, ONE MACHINE ( S A N I T A R Y - L A N D F I L L  I /  

lriE NEVER REFUSE REFUSE I S  C H I C A G O  MAN'S SLOGAN/ 
A N 0  E N G I N E E R I h G  ARE K E Y S  TC PROGRESS I N  S O L I D  WASTE MANAGEMENT/ RESEARCH 

C C G P E R A T I O N  I S  KEY TO S O L I D  WASTES MANAGEMENT ( BULKY-WASTE VECTOR PEST SALVAGE LAW I /  
H I /  CO@PERAT I G N  - KEY T O  HEALTHFUL S O L I D  WASTE MANAGEMENT ( RESEARCH-NEEDS T R A I N I N G  REGIONAL-PPPROAC 
Y-WASTE 1 / ENVIFONMENTAL HAZARDS - URBAN S O L I D  WASTE MANAGEMENT ( VECTORS PATHOGEN Q U A N T I T Y  SANITARY-LANDF 

T H E  BACKGROUND PND P E R S P E C T I V E  OF S O L I D  WASTES MANAGEMENT ( VOLUMES(WASTE) BULKY-WASTE COMPOSTING ) /  
T E - L O C A T I O A  I /  COMPREHENSIVE S T U D I E S  OF S O L I 0  WASTES MANAGEMENT ( WET-OXIDATION SALVAGE RESEARCH-NEEDS S I M  
L I D  WASTES DEMGNSTRPTION GRANT PROJECTS 1968 ( GRANT MANAGEMENT I /  SUMMARIES, SO 

O F  COMMUNITY S O L I D  WASTE P R A C T I C E S  ( P L A N N I N G  GRANT MANAGEMENT ) /  P R E L I M I N A R Y  D A T A  A N A L Y S I S ,  1968 N A T I O N A  
B I B L I O G F A P H Y  ) /  COMPREHENSIVE S T U D I E S  OF S O L I D  WASTE MANAGEMENT - ABSTRACTS AND EXCERPTS FROM THE L I T E R A T U  

S O L I D  WASTE MANAGEMENT - T H E  FEDERAL ROLE/  
P F N N S Y L V A N I A  GETS NEW S O L I D  WASTES MANAGEMENT A C T  ( LAW ) /  

W4STE MANAGEMENT AND CONTROL/ 
I T A R Y - L A N D F I L L  I /  SAN-FRANCISCO BAY AREA S O L I D  WASTE MANAGEMENT AND P L A N N I N G  PROBLEMS ( Q U A N T I T Y  COST( COLL 

01-12-01676 
03-02-01948 
08-03-01431 
07-14-01739 
08-0 3-0 1361 
08-03-0 1448 
08 -1 4-00 602 
08- 03-0000 5 
0 8-03-00479 
06-06-00024 
08-07-0 1862 
08-03-00578 
03-0 1-0 1454 
0 1- 0 2- 00 2 20 
0 3-0 2-0 16 06 
08-03-01225 
08-03-0 12 56 
08-0 7 -006 28 
0 3- 1 3- 0 1 5 75 
10-0 1-0 20 66 
10-0 1-02070 
08-0 3-0 188 1 

02-04-0 1246 
01-01-00972 
06-03-00 208 
06-04-01979 
07-01-010 76 
05-0 4-0 156 1 
03-05-01774 
07- 0 2- 0 1410 
05-01-00455 
05-04-00729 
OB-03-01116 
0 3 -0 2-0 13 13 
03-09-000 60 
10-02-01057 
03-02-00802 
04- 02-0 1909 
05-02-0 18 58 
03-02-00802 
01-0 1-00411 
07-03-0 1660 
0 8- 0 3-0 13 45 
03- 13-0 16  15 
03-01-00543 
03-01-01876 
08-03-008 22 
08-13-01939 
03 -0 9-0 17 80 
03-03-00579 
08-03-009 99 
0 3-0 2-00 57 5 
03-02-01661 
07- 10-0 1096 
04-0 1-00 8 62 
03-0 3-0 12 39 
0 5-0 5-0 16  17 
08-03 -0 18 69 
03-01-01646 
06-03-00897 
09-07-01329 
04-01-01439 
0 1-04-00 142 
0 3-0 4-0 18 2 8 
07-01-01556 
06 -06-0 19 9 4  
06- 03-001 69 
09-04-0 1767 
03-08-01763 
03-02-0 1892 
0 3 -0 3-0 17 05 
03-13-01027 
03-02-01544 
07-01-010 76 
0 1- 1 2-0 1 5 77 
01-12-01582 
01 -01-04396 
01-04-010 12 
01-01-01131 
01-06-01045 
0 1-0 1-0 1342 
0 1 -0 1-0 1 1 1 5 
0 1-0 1-0 1507 
01-0 1-015 10 
01 -01 -0 199 1 
01-0 1-02 1 49 
01-04-01738 
01-01-01 120 
02-03-0 1499 
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UROPEAN A C T I V I T Y  AND A M E R I C A N  P O T E N T I A L  ( COMPOSTING MANAGEMENT D A T A  CONTRACT EQUIPMENT DANO C O S T ( 0 P E R A T  I N  
AL-FEED C O N T A I  NEPS Q U A N T I T I E S  LABOR-REQUIREMENTS LAW MANAGEMENT ECONOMICS H E A L T H  VECTOR SALVAGE / AN A N A L  
U E  H A N D L I N G  D E S I G N  S A F E T Y  P O L L U T I O N  GRINDER(GARBAGE1 MANAGEMENT H I S T O R Y  PATHOGENS P U B L I C  ACCEPTANCE ) /  MUN 

Q U A N T I T Y ( A G R 1 C U L T U R A L )  I /  T H E  STATUS O F  S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A  ( Q U A N T I T Y  P O L L U T I O N  C U A N T I T  
S A N I T A R Y - L A N D F I L L  ) /  THE STATUS OF S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A  ( Q U A N T I T Y  REGIONAL-APPROACH 

O N ( C O N T R 0 L )  WATER-WALL S A L V A G E ( M E T A L 1  I /  S O L I D  WASTE MANAGEMENT I N  GERMANY ( I N C I K E R A T I C N  COMPOSTING COMPO 

/ MANAGEMENT I N F O R M A T I O N  SYSTEM S T U D I E D  FOR LOS ANGELES 
A SYSTEMS STUDY OF S O L I D  WASTE MANAGEMENT I N  THE FRESNO, AREA/  

MANAGEMENT O F  REFUSE D I S P O S A L  F A C I L I T I E S /  
LVAGE A D M I N I S T R A T I O N  REGIONAL-APPROACH COMPOSTING 1 /  MANAGEMENT OF S O L I D  WASTE S T U D I E D  AT M -1 * T o  ( PYROLYS 

T H E  DEVELOPMENT OF A COMPREHENSIVE S O L I D  WASTE MANAGEMENT P L A N  FOR C A L I F O R N I A - - A  PREL I M I N A R Y  REPORT/ 
) / OBSERVATIONS GF C O N T I N E N T A L  EUROPEAN S O L I D  WASTE MANAGEMENT P R A C T I C E S  ( COMPOSTING I N C I N E R A T I O N  S A N I T A  

H A N D L I N G  F A C I L I T I E S  FOR B U I L D I N G S  ( PATENT E Q U I P M E N T  MANAGEMENT PROCESS D E S I G N  DOMESTIC I /  SELECTED PATENT 

OACH ) /  C A L I F O R N I A  WASTE MANAGEMENT STUDY ( Q U A N T I T Y  C O M P O S I T I O N  R E G I O h A L - A P P R  
MATHEMATICAL MODEL FOR THE O P T 1  M I Z A T I O N  OF A WASTES MANAGEMENT SYSTEM ( L INEAR-PROGRAMMING O P T I M I Z A T I O N  E 

T H E  C A L I F O R N I A  I N T E G R A T E D  S O L I D  WASTE MANAGEMENT PROJECT/  

T H E  ROLE O F  P A C K A G I N G  I N  S O L I D  W4STE MANAGEMENT 1966 T O  1976 ( TRENDS ) /  
I A P P L I C A T I O N (  COMPOST) SALES(COMPOST1 ) /  S O L I D  W 4 S T E  MANAGEMENT/COMPOSTING, EUROPEAN A C T I V I T Y  AND A M E R I C A N  
AREA/ MANAGING MAN'S ENVIRONMENT I N  C A L I F O R N I A  AND T k E  BAY 

MOPE PAPER SACKS I N  MANCHESTER/ 
REFUSE A N A L Y S I S  - RECENT T E S T S  I N  MANCHESTEP ( C O M P O S I T I O N ( R E F U S E 1  ) /  

( TRACE-ELEMENTS(COMPOST1 ) / THE BORON AND MANGANESE CONTENT O F  R E F U S E  AND REFUSE-SLUDGE COMPOST 
I N G  AND CONSTRUCTION O F  R E F U S E  I N C I N F R A T I O N  P L A N T  I N  MANNHEIM, WEST GERMANY ( HEAT-RECOVERY POWER I N C I N E R A  

MANCHESTER SHOWS I T S  P R I D E  ( MAINTENANCE ) /  

I I A  I N C I N E R A T O R  OPERATORS MANUAL/  
SWEDISH REFUSE MACHINE SEEKS U.S. MANUFACTURER ( S A C K ( P A P E R 1  I /  

( C O L L E C T I O N ( V E H 1 C L E )  ) /  MANUFACTURER C I T E S  IMPROVED FEATURES OF NEW COMPACTOR 
R Y  COMPACTOR ( T R A N S F E R - S T A T I C N  ) I  MANUFACTURER CUTS WASTE C O S T  42 PERCENT W I T H  S T A T I O N A  
E N T )  I /  C H I C A G O  MANUFACTURER HAS UNUSUAL PRODUCTS ( COLL E C T I O N t  EQUIPM 

I T  ASSEMBLED O N  L I N E  ( C O L L E C T I O N ( C O N T A 1 N E R )  I /  AUTO MANUFACTURERS REPORT 400 POUNDS O F  REFUSE FOR EACH NE 

M P D S T I  NG CCST(  C P E R A T I N G )  C O S T ( C A P 1 T A L  I /  MANUFACTURING COMPOST FROM UP.BAN REFUSE I N  S P A I N  ( CO 

S O I L  ( F E R T I L I Z E R - V A L U E  COMPOSTING ) /  THE E F F E C T  OF MANURING W I T H  COMPOSTED TOWN REFUSE ON T H E  Y I E L C  AND 
R A T I O N  S A N I T A R Y - L A N D F I L L  GRANTS ) /  T H E  MARCH O F  THE P H S  ( SALVAGE COMPOSTING G R I N D I N G  I N C I N E  
T I O N  ( H E A T ( P R O C E S S 1  HEAT-RECOVERY POWER HEAT ( S P A C E )  M A R I N E  BARGE I /  P R A C T I C A L  E X P E R I E N C E  I N  I N C I N E R A  

MANUFACTURER INTRODUCES NEW C O L L E C T I O N  SYSTEM/ 

COMPOSTING WASTE SLUDGE FROM P H A R M A C E U T I C A L  MANUFACTURING ( I N D U S T R I A L  ) /  

RE PORT ON THREE MANURE COMPOST I N G  P L A N T S /  

P S  TRASH PROBLEM I N  GREAT LAKES PORTS ( I N C I N E R A T I O N  M A R I N E ( W A S T E 1  ) /  s I-I 
T H I S  MARINER NEVER L E A V E S  THE HARBOR ( BARGE TRANSFER ) /  

IMPORTANT CHANGES MARK P H I L A D E L P H I A  S A N I T A T I O N  ( ANIMAL-FEED LAW I /  
S P I R A L I N G  COSTS MARK WASTE I N D U S T R Y  OVER THREE DECADES/ 

MAMMOTH hEW T R A I L E R  TO MAKE BOW ON MARKET ( TRANSFER-EQUIPMENT I /  
TWO F I R M S  MARKET C O N T A I N E R S  ( C O L L E C T I O N ( C O N T A 1 N E R )  I /  

I /  NEW PACKER MARKETED B Y  C A L I F O R N I A  COMPANY ( C O L L E C T I O N ( V E H 1 C L E )  

ASTE TREATMENT AT H A W A I I ' S  OAHU P R I S I O N  ( COMPOSTING M A P K E T I N G  I /  W 
A R A T I O N  AND COMPOSTING I N  EDINBURGH ( DANO ECONOMICS M A R K E T I N G  I /  REFUSE SEP 
FFERS TO P R O V I D E  REFUSE PACKAGE ( COMPOSTING SALVAGE M A R K E T I N G  I /  NEW COMPANY 0 
T H E  COMPOSTING CF ORGANIC WASTES ( B A C T E R I A ( C U L T U R E I  M A R K E T I N G  I /  RECENT DEVELOPMENTS I N  
P O S T I N G  ( COMPOSTING COMPOST(QUAh'T1TY) C O S T ( S U 8 S I O Y  1 M A R K E T I N G  ) /  Q U E S T I O N S  AND ANSWERS ON CCM 
LANT I N  O P E R A T I @ N  ( DANO COMPOSTING S A L V A G E ( F E R R 0 U S I  MARKETING I /  AUCKLAND'S M U N I C I P A L  COMPOST P 
0 PRODUCE AND U T I L I Z E  COMPOST O F  REFUSE ( COMPOSTING M A R K E T I N G  COMPOST( S P R E A D I N G )  ) /  S O I L  IMPROVEMEKT S O C I  
ONOMI C CON S I  D E R A T I  ON ( C 0 ST( O P E R A T I  NG 1 COST( SUBS I DY 1 MARKET I NG COMPOST I N  G( F A  I L U R  ES 1 / M U N I C I P A L  COMPOSTIN 

GE RESEARCH-NEEDS C O L L E C T I O N  SHREDDER G R I N D I N G  POWER M A P K E T I N G  ECONOMICS B U I L D I N G - M A T E R I A L  I N C I N E R A T I O N  ) /  

V I  - COMPOST P L A N T  D E S I G N  AND O P E R A T I O N  ( COMPOSTING M A R K E T I N G  SLUDGE(SEWAGE)  I /  M U N I C I P A L  SOLID-WASTE D I S  

AT IS NECESSARY FOR COMPOSTING SUCCESS? ( COMPOSTING Y A R K E T I N G ( C O M P 0 S T )  I /  WH 
E Y  REFUSE D I S P O S A L  PLANT OPENED ( COMPOSTING SALVAGE M A R K E T I N G ( C O M P 0 S T )  S E P A R A T I O N  G R I N D I N G  ECONOMICS ) /  C 
A I N E D  FROM TOWN REFUSE AND GARBAGE ( C O M P O S I T I O N  LAW MARKETING(C@MPOST)  S P E C I F I C A T I O N  I /  SALE OF COMPOST 0 

L E C T I O N  I /  MASSACHUSETTS HAULER R E L I E S  ON S U P E R I O R  S E R V I C E  ( CCL 

COMPOSTING - I S  I T  E C O N O M I C A L L Y  SOUND ( ECONOMICS M A R K E T I N G  ) /  

M U N I C I P A L  COMPOST P L A N T  ( ECONOMICS C O S T ( O P E R A T I N G 1  M A R K E T I N G  D A N 0  CHARACTER1 S T I C S l C O M P O S T )  D E S I G N  I /  

WHAT I S  NECESSARY FOR COMPOSTING SUCCESS? ( M A R K E T I N G  S A N I T A R Y - L A N D F I L L  1 /  

HOW DC YOU S E L L  COMPOST ( M A R K E T I N G ( C O M P 0 S T )  I /  

COUNTY L A N D F I L L  R E C L A I M S  MARSHLANDS ( R E C L A M A T I O N (  L A N D )  S A N I T A R Y - L A N D F I L L  I /  

P I T A L l  E M I S S I D N ( C O N T R G L 1  SCRUBBER( WATER) I /  BELMONT, MASSACHUSETTS, I N C I N E R A T O R  G I V E S  COMPLETE FLY-ASH CON 
A N  URBAN COUNTY ADOPTS A MASTER P L A N  ( S A N I T A R Y - L A N D F I L L  I /  

/ COUNTY PREPARES A MASTER P L A N  FOR REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  I 
ACH I /  MASTER P L A N  FCR TOWk REFUSE D I S P O S A L  ( REGIONAL-APPRO 

) /  CONTRACTOR MATCHES COMMUNITY GROWTH ( S A L V A G E ( P A P E R 1  C O L L E C T I O N  
ORANGE COUNTY ADOPTS MASTER P L A N  OF REFUSE D I S P O S A L /  

D.P.W. G I V E N  OK TO D I S P O S E  OF S O L I D  WASTE M A T E R I A L /  
S E L F - S U S T A I N I N G  F L A M E L E S S  O X I D A T I O N  O F  C O M B U S T I B L E  M A T E R I A L  ( W E T - O X I D A T I O N  I /  

I D A T I O N  I /  REMOVAL OF D I S S O L V E D  OR D I S P E R S E D  ORGANIC M A T E R I A L  FROM AQUEOUS S O L U T I O N S  AND S U S P E N S I O N S  ( WET 
M E )  S A N I T A R Y - L A N D F I L L  I /  NO COVER M A T E R I A L  NEEDED FOR CONVERTED REFUSE ( R E D U C T I C N ( V 0 L U  
OR D E T E R M I N A T I O N  O F  C A L O R I F I C - V A L U E  OF HETEROGENEOUS M A T E R I A L  W I T H  H I G H  CONTENT OF I N E R T  COMPONENTS ( CALO 

I N G  REFUSE I N T O  AND C O N V E Y I N G  R E S I D U E  FROM FURNACE ( M A T E R I A L - H A N D L I N G  I N C I N E R A T O R  D E S I G N  I /  TRENDS I N  CI-A 
D E S I G N  PAFAMETERS ( HEAT-RECOVERY E M I S S I O N (  CONT90L 1 M A T E R I A L S - H A N D L I N G  COST(HEAT-RECOVERY 1 / WHAT GOOD I 

G ORGANIC WASTES ( G R I N D E R  SHREDDER COMPOSTI NG-UNITS M A T E R I A L S - H A K C L I N G  DANO I /  EQUIPMENT FOR P R O C E S S I N  
AGE I/- ~- - M A T E R I A L S - H A N D L I N G  METHODS FQR C I T Y  COMPOSTING ( S A U L  

REQUIREMENTS ( REGRESSION PROJECT I O N  I /  USE O F  M A T H E M A T I C A L  P L A N N I N G  MODELS TO P R E D I C T  I N C I N E R A T I O N  

I N C I N E R A T O R  BUCKETS AND GRAPPLES ( M A T E R I A L - H A N D L I N G  D E S I G N  I /  

T E M  ( LINGR-PROGRAMM~NG-OPTIMGATION FCONOMICS I /  A MATHEMATICAL MODEL FOR THE OPTIMIZATION OF A W A S T E S  M 

WORLD SURVEY F I N D S  LESS ORGANIC MATTER ( C O M P O S I T I O N  ) /  
P U L V E R I Z A T I O N  A T  B R I T I S H  S I T E  REDUCES MATTER B Y  50 PERCENT ( G R I N D I N G  ) /  

C O L L E C T I O N  I /  PER C A P I T A  F I G U R E  O F  5.1 POUNDS O F  MATTER D A I L Y  I N D I C A T E D  B Y  N A T I O N A L  SURVEY ( Q U A N T I T Y  
THE E V A L U A T I O N  OF THE ORGANIC MATTER I N  HUMUS F E R T I L I Z E R S /  

D E S T R U C T I V E  O X I D A T I O N  OF ORGANIC MATTER I N  WASTE WATER D I S P O S A L  ( W E T - O X I D A T I O N  I /  
CONTROL) CANIGAPBAGE)  ) /  THE PROBLEM OF M I G R A T I O N  O F  MATURE F L Y  L A F V A E  FROM REFUSE C O N T A I N E R S  AND I T S  I M P L  

D E T E R M I N A T I O N  OF M A T U R I T Y  OF CCMPOST/ 
METHODS TO E V A L U A T E  M A T U R I T Y  OF COMPOST ( C H A R A C T E R I S T I C S ( C O M P 0 S T )  ) /  

THE S I G N I F I C A N C E  AND METHODS OF E V A L U A T I O N  OF T H E  MATURITY OF REFUSE AND REFUSE-SLUDGE COMPOSTS/ 
I /  A S A L V A G E  FUEL B O I L E R  P L A N T  FOR MAXIMUM STEAM PRODUCTION ( I N C I N E R A T  I O N  HEAT-RECOVERY 

@ S T I N G  C O S T ( C A P 1 T A L )  _ I  / MCKEE2PORT P L A N T  TO TURN T R A S H  I N T O  F E R T I L I Z E R  I COMP 
THE MCKEESPORT E X P E R I M E N T  W I T H  REFUSE COMPOSTI  NG/ 

06-03-01509 
0 7-0 1-01 5 12 
0 1-0 1-007 26 
0 1 -0 1 -0 1 8 64 
0 1- 05-0 19 62 
01-01-00462 
01-05-02019 
0 3- 0 1-00 296 
0 1 - 12-0 17 18 
01-01-00972 
01-05-01498 
0 1-0 1-0 20 1 6  
01-01-01504 
01-05-01497 
01 -05 -0 2 168 
01-02-02108 
11 -02-0 21 52 
06-03-01509 
0 1- 1 2- 0 1 577 
03-0 9-0 19 22 
0 2-0 2-0 13 1 6 
03-01-01876 
06- 0 1-00 7 61 
08-03-01224 
08-13-010 51 
03-09-00060 
03-02-0 1725 
03-05-0 1845 
03-0 2-0 1 5 86 
0 3 - 0  2-0 1673 
0 3-0 1-0 17 92 
06-04-00252 
06-03 -0 1 171 
06-03-00865 
06-06-01872 
01 -0 1-0 11 78 
08-03-01894 
01-0 1-0 1777 
09-06-01683 
03-0 1-0 1721 
0 1-0 2-OD 2 2 3 
0 3-0 3-0 1 7 0 5 
03-04-01565 
03 -02 -0 16 70 
0 6- 0 5-0 0 9 96 
06-0 3-00308 
06-02-01164 
0 6-04-0 039 3 
06-0 1-0 0 6 66 
06-03-00201 
06-03-0 1685 
06 -06 -00 306 
06- 05-0030 9 
06-03-01047 
1 0-1 5-0 1501 
06-0 1-00 30 7 
06-1 2-00410 
06-05-0088 6 
0 6-05-0 19 7 3 
06-03-01394 
06- 12-01 3 89 
07-0 1-00547 
03 -01 -0 17 10 
0 8- 03-009 43 
07-0 1-0079 5 
07-01-00642 
0 1-0 5-0 12 5 5 
0 1-0 5-0 19 5 8 
03-0 1-0 182 7 
0 1-04-02165 
10 -01 -0 20 6 1 
10-0 1-020 73 
06-03-OC 10 2 
02-04-01228 
08- 13-00813 
08-13-OC812 
08- 13-0071 4 
0 6- 04-0 1 166 
06-04-00259 
01-02-02108 
08-1 3-00463 
02-02-002 99 
05-09-00511 
02-01-00515 
06- 08-00 3 3 6 
10-0 1-0 20 41 
'33-11-01490 
0 6-07-00 378 
06-0 1-0 1162 
06-07-00370 
0 8-03-00461 
06-03-01452 
0 6- 0 3- 0 1 4 44 

f- 7 

L J  
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USEHOLD)  I /  K I T C I - E N  GARBAGE G R I N D E R S  MEAN A CLEANER C I T Y  ( G R I N D E R ( G A R 6 A G E I  I N C I N E R A T O R (  k0 
I L L I N O I S  MEASURE A I M S  AT UPGRADING D I S P O S A L  ( LAW ) /  

I C L E I  I/ MEASURE JOB, THEN PURCHASE EQUIPMENT ( C O L L E C T I O N ( V E H  
E R C S I C N  DAMAGE I N  V I N I C U L T U R E  AND P R E V E N T I V E  MEASURES I COMPOST I /  

USE I N C I N E R A T O R S  BY U S I N G  CONSTRUCTIONAL AND CONTROL MEASURES ( E M I S S I O N ( C O N T R 0 L )  D E S I G N  ) /  E M I S S I O N  REDUC 
I N D E R t H O M E )  ) /  JASPER,  I N D .  , MEASURES I T S  GARBAGE-GRINDER S A N I T A T I O N  PROGRESS ( GR 
AW I /  NEED MEASURES TO A I D  ABANDONED CAR SALVAGE ( BULKY-WASTE L 
I L L  I /  MEASURING GAS ESCAPE FROM A L A N D F I L L  ( S A N I T A R Y - L A N D F  
FOR D O M E S T I C  GARBAGE ( I N C I N E R A T O R  I /  MEASURING RESULTS ON E M I S S I O N  FROM COMBUST I O N  PLANTS 
GRAMS A I D E D  BY FEDEGAL GRANTS ( E M I S S I O N ( C O N T R 0 L I  I /  MEASURING T H E  IMPROVEMENTS I N  THE CONTROL ASPECTS OF 

MECHANICAL COMPOST I N G /  
) /  M E C H A N I C A L  DRAFT F A N S  FOR MODERN I N C I N E R A T C R  ( C E S I G N  

HEAT-RECOVERY 1 /  REFUSE D I S P O S A L  AND T H E  MECHANICAL ENGINEER ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  
B R I C A N T S (  I N C I N E R A T I G h )  C O M P O S I T I O N  ) / E L E C T R I C A L  AND MECHANICAL EQUIPMENT O F  REFUSE I N C I N E R A T I N G  P L A N T  I N  

ACK( PAPER I COMMERCIAL-REFUSE BULKY-WASTE G R I N D I N G  I /  M E C H A N I C A L  METHODS OF R E F U S E  D I S P O S A L  ( SALVAGE S A N I T  
KY-WASTE R E S I D U E  I /  M E C H A N I C A L  REFUSE D I S P O S A L  ( I N C I N E R A T  I O N  SALVAGE BUL 

T Y P E S  OF M E C H A N I C A L  GRATES FOR I N C I N E R A T O R S /  

1 ) /  CHARACTERIST I C s  OF FURNACE E M I S S I O N S  FROM L 4 R G E  MECHANICALLY-STOKED M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I C N  
T I M B E R  ( I N C I N E R A T G R  PEFRACTORY(COQROSI0N)  SLAG)  I /  MECHANISM OF CORROSION OF F I R E B R I C K  BY ASH OF BORAX- I  

BULK STORAGE AND MECHANIZED C O L L E C T I O N  OF COMBINED REFUSE/ 
C T I O N )  I /  BULK STORAGE AND M E C H A N I Z E D  C O L L E C T I O N  OF COMBINED REFUSE ( C O S T ( C C L L E  
STES. RFPORT ON THE PROCESSING OF URB4N WASTES I N  A M E C H A N I Z E D  COMPOSTING PLANT.  ( SALVAGE PATHOGEN COST 

M L A Y O U T  O F  REFUSE I N C I N E R A T I O N  PLANTS FOR SMALL AND M E D I U M - S I Z E  TOWNS ON B A S I S  C!F EXAMPLE OF REFUSE I N C I N  
F I L L  D E S I G N  G R I N D I N G  I /  C I T Y  SELECTS I N C I N E R A T I O N  TO MEET ABOUT 6 0  PERCENT REFUSE R I S E  BY 198r) ( C O S T ( C A P 1  

JAPANESE C I T Y  ADDS MECHANIZED SYSTEM ( COLLECTION-EQUIPMENT I /  

R E V I S  ED C O L L E C T I O N  ROUTES MEET SUBURBAN GROWTH/ 
I N C I N E R A T O R S  CAN MEET TOUGHER STANDARDS ( D E S I G N  E M I S S I O N ( C O N T R 0 L I  / 

T I P  TALK A T  N. W. MEETING ( C O M P O S I T I O N  I /  
SUCCESSFUL M E E T I N G  OF C A L I F O R N I A  C O U N C I L  H E L D  ( A S S O C I A T I C N  ) /  

ERY I N C I N E R A T I O N  ) /  PPOCEEDINGS OF THE SECOND ANNUAL M E E T I N G  OF T H E  I N S T I T U T E  FOR S O L I D  WASTES ( C O L L E C T 1 0  
C T I O N S  VOLUMES LAW I /  M E E T I N G  THE CHALLENGE OF S O L I D  WASTE D I S P O S A L  ( PROTE 

EMERGENCE O F  THE VINEGAR F L Y  DROSOPHILA MELANOGASTER M E I G E N  ( VECTCR(CONTROL1 I /  EFFECT O F  EARTH COVER ON 
RTH COVER ON EMERGEhCE O F  T H E  V I N E G A R  F L Y  DROSOPHILA MELANOGASTER M E I G E N  ( VECTOR(CONTR0L)  I /  E F F E C T  O F  EA 

L E C T I O N ( C O N T A I N E R 1  C O L L E C T I O N ( V E H 1 C L E )  I / MEMPHI S-BASED COLLECTOR RUNS T H R E E - C I T Y  COMPANY ( COL 

T I O N ( V E H I C L E 1  I /  MEN MAKE 19,000 P I C K U P S  EVERY WEEK ( FREQUENCY COLLEC 

M E E T I N G  T H E  CHALLENGE OF S T A T I O N A R Y  COMPACTION/  

U N I V E R S A L  REFUSE D I S P O S A L ,  T H E  FLAME CHAMBER MELT-DOWN/ 

PROWLERS - S A N I T A T I O N  UNIFORMS ATTRACT BETTER MEN/  

P U B L I C  S E R V I C E  GROUP F I G H T S  L I T T E R  MENACE ( L I T T E R I N G  I /  
T H E  ANAEROBIC MESOPHYLL I C  C E L L U L O L Y T I C  B A C T E R I A /  

ACCHARIDES U S I N G  L I G H T  G A D I A T I O N  AND A WATER-SOLUBLE METAL OR NITROGEN BASE S A L T  OF N I T R O U S  OR H Y P O N I T R I C  

/ METAL-CATALYZED O X I D A T I O N  OF POLYETHYLENE ( SALVAGE I 
A R C H M E N T I Z I N G  CELLULOSE ( WET-OXIDATION ) /  P U R I F Y I N G  M E T A L L I C  S A L T  S O L U T I O N S  SUCH AS Z I N C  C H L O R I D E  S O L U T I O  
E S I G N  ) /  SOME M E T A L L U R G I C A L  ASPECTS OF I N C I N E R A T O R  CONSTRUCTION ( D 
E R A T I O N  OF EPOXY G L A S S  L A M I h A T E S  TO RECOVER PRECIOUS METALS/  I N C I N  
E M I S S I O N ( C C N T R O L 1  SMCKE I /  A NEW I N C I N E R A T O R  CONTROL METER I S  NEEDED ( COMPOS1 T I  ON(REFUSE1 C A L O R I F I C - V A L U E  

P U R I F I C A T I O N  OF M E T A L  S A L T  S O L U T I O N S  ( WET-OXIDATION I /  

I N C I N E R A T O R  FLY-ASH METER UNDER DEVELOPMENT ( E M I S S I O N ( C O N T R 0 L I  I /  
SLUDGE (SEWAGE) ) /  METHANE F E R M E N T A T I O N  W I T H  COFFEE S H E L L S  ( COMPCSTING 

METHANE FROM GARBAGE ( COMPOSTING I /  
I /  COMMUNITY ShOWS S A V I N G S  B Y  U S I N G  CONTRACT METHOD ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  
W i T H  COMPOSTING PLANTS U S I N G  T H E  R A S P I N G  ( R A S P E L  I METHOD ( COMPOSTING C O S T ( O P E R A T 1 N G I  I /  EXPERIENCES 

ND I T S  ACCOMPLISHMENT THROUGH FLAME-CHAMBEP-SLAGGING METHOD ( I N C I N E R A T O R  ) /  U N I V E R S A L  REFUSE D I  SPOSAL A 

I /  C I T Y  ENGINEER G I V E S  F U L L  STORY O F  L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A T I N G )  EQUIPMENT 

ON COMPOSTING S I Z E - R E D U C T I O N  I /  NEW D I S P O S A L  METHOD C L A I M S  B I D  ADVANTAGES ( C O L L E C T I O N  SALVAGE OBR 
V EC TOR ( C ONT R 0 L 1 / L A N D F I L L  METHOD COMES TO C A P I T A L  O F  MALAYA ( S A N I T A R Y - L A N D F I  L L  

C I T Y  ENGINEER G I V E S  F U L L  STCRY OF L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  CDST(OPERAT1NG) ) /  

FORT WORTH, TEXAS, ADOPTS LAPGE T R A I L E R  METHOD ( TRANSFER-EQUIPMENT I /  

DEEP-HOLE METHOD EXTENGS L A N D F I L L  U S E  ( S A N I T A R Y - L A N D F I L L  I /  
DEVELOPMENT O F  T H E  DANO ( B I O S T A B I L I Z E R  I METHOD FOR COMPOSTING REFUSE AND SLUDGE ( EGSETER I /  

T COMPONENTS ( C A L O F I F I C - V A L U E ( D E T E P M I N A T I 0 N I  I /  NEW METHOD FOR D E T E R M I N A T I O N  OF C A L O R I F I C - V A L U E  OF HETERO 
AT I O N /  NEW METHOD FOR D I S P O S A L  OF T O X I C  C Y A N I D E  WASTES ( I N C I N E R  

COST ( C A P I T A L  I COST (OPERAT I N G I  1 / WHICH METHOD FOR RURAL AREAS - I N C I N E R A T I O N  OR COMPOSTING ( 
OM PI) S I  T I  0 N ANA L Y S l  S ( RE F U SE I I / DEVELOPMENT O F  A METHOD FOR S A M P L I N G  AND A N A L Y Z I N G  REFUSE ( Q U A N T I T Y  C 

BASE S A L T  OF N I T R O U S  OF H Y P O N I T R I C  ACTD ( SALVAGE ) /  METHOD OF DEGRADING POLYSACCHARIDES U S I N G  L I G H T  R A D I A  

POSAL INDUSTRY GAS-FIRED I /  D I R E C T  F L A M E  METHOD OF I N C I N E R A T I O N  FOR COMBUSTIBLE SOLVENTS ( D I S  
ALUE I /  A S I M P L I F I E D  METHOD O F  I N C I N E R A T O R  D E S I G N  ( COMBUSTION C A L O R I F I C - V  

E M I S S I O N ( C 0 N T R O L I  I /  A S I M P L I F I E D  METHOD OF I N C I N E R A T O R  D E S I G N  ( D E S I G N  C A L O R I F I C - V A L U E  

NEW METHOD OF COMPOST PRODUCTION ( COMPOSTING I /  

BLACKBURN'S METHOD OF DUSTLESS L O A D I N G /  

THE AREA METHOD OF L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  I /  
ACCOUNT GERMAN C C N D I T I O R S  ( CCMPOSTING I /  METHOD OF PREPARING COMPOST FROM REFUSE, T A K I N G  I N T O  
G I  ) /  CONTRACT METHOD OF REFUSE C O L L E C T I O N  ( FREQUENCY COST(OPERAT1N 
G I /  T H E  DANO METHOD OF REFUSE D I S P O S A L  ( S A L V A G E ( M E T A L S )  C O P P Q S T I N  
C O S T ( O P E R A T 1 N G I  VECTOP P E S T  ) /  T H E  S A N I T A R Y  L A N D F I L L  METHOD OF REFUSE D I S P O S A L  I N  NORTHERN STATES ( S I T E - S  

I N E X P E N S I V E  METHOD SOLVES F L Y  ASH PROBLEMS ( SCRUBBER(WATERI  I /  
CONSERVATION AND F I E L D  T E S T I N G  OF COMPOST ( METHODS(COMPOST1NGI CROP-YI  E L D ( C O M P 0 S T I  I / 
CONSERVATION AND F I E L D  T E S T I N G  OF COMPOST ( METHODS (COMPOSTING)  CROP-YI  ELD(COMP0ST I /  

REGIONAL-APPROACH )/  M E T R O P O L I T A N  APPROACH TO REFUSE D I S P O S A L  ( C O L L E C T I O N  
P L A N T S  F O P  I N C I N E R A T I O N  OF D C M E S T I C  REFUSE I N  P A R I S  METROPOLITAN AREA ( HEAT-RECOVERY H E A T ( S P A C E 1  PEWER Q 

C T I O N  AND D I S P O S A L  CF S O L I D  WASTE FOP THE DES M O I N E S  M E T R O P O L I T A N  AREA ( Q U A N T I T Y  C O S T ( A N A L Y S E S 1  S A N I T A R Y -  
I S P O S A L  NEEDS AN@ P R A C T I C E S  I N  NORTHEASTERN I L L I N O I S  M E T R O P O L I T A N  AREA P L A N  ( OPEN-DUMPING S A N I T A R Y - L A N D F I  

) /  S O L I D  WASTE PROBLEMS I N  M E T R O P O L I T A N  AREAS ( Q U A N T I T Y  COMPOSTING I N C I N E R A T I O N  
TY ( S T A T E )  PROGRAMS(STATE)  ) /  S O L I D  WASTE H A N D L I N G  I N  M E T R C P O L I T A N  AREAS ( ROLE(PHS I Q U A N T I T Y  SAFETY HEALTH 
APPROACH LEGAL-ASPECTS ) /  T H E  S O L I D  WASTE PROBLEM I N  METROPOLITAN AREAS ( VECTOR C O S T ( D P E R A T 1 N G I  P O L L U T I O N  
G ) H E A T (  PROCESS) H E A T (  SPACE)  I /  I N C I N E R A T O R S  S E R V I C E  M E T R O P O L I T A N  CHICAGO ( D E S I G N  S A L V A G E ( M E T A L 1  C O S T ( C A P  

M E T R O P O L I T A N  P L A N N I N G  FOR S O L I D  WASTE/ 
SLUDGE D I S P O S A L  @Y WET A I R  O X I D A T I O N  AT F I V E  MGD P L A N T  ( WET-OXIDATION I /  

( O P E R A T I N G )  C O S T ( C O M P 0 S T )  / W I L L I A M S O N ,  MICH.  CONDUCTS SUCCESSFUL COMPOSTING O P E R A T I O N  ( COST 
GROSSF P O I N T  WOODS, MICH.,  PRESENTS THE FACTS ( GRINDER(HOME1 I /  

( 9EGIONAL-APPROACH S A N I T A R Y - L A N D F I L L  I /  FOURTEFN M I C H I G A N  C I T I E S  F@RM CO-OPERATIVES FOR TRASH D I S P O S A L  
GE(SEWAGE1 C O S T ( N E T 1  CCMPOSTING 11 M I C H I G A N  C I T Y  COMPOSTS I T S  REFUSE SUCCESSFULLY ( SLUD 

S T A T I O N A R Y  PACKER A I D S  M I C H I G A N  P L A N T  D I S P O S A L  ( COMPACTION I /  

0 9-0 7-0 10 86 
01 -04-021 42 
03-02-0 1797 
06-06-00388 
08-03-000 54 
0 9- 0 1-0 13 28 
01-07-01903 
0 7- 0 8-0 1 0 59 
08-06-00789 
01 -1 2-01966 
06- 04-0 1 9  31 
08-03-00488 
08-13-01288 
08-03-0 1225 
08-13-01934 
01-01-02098 
08-0 3-0 2 123 
08-06 -004 25 
0 8-09-00752 
03-04-00180 
03-04-01401 
06-03-01 9 6 1  
03-0 1-00981 
08-03-0 1243 
08-03-00033 
03-07-0 10 30 
08-06-01 8 59 
02-02-00242 
01 -1 2-01754 
01- 12-02088 
01-0 1-00422 
03-05-00640 
r)7-05-0 149 3 
07-G5-0 1493 
10-1 4-00 776 
03-0 1-01770 
0 1 - 1 2 -0 1 3 5 2 
03-01-01800 
0 1- 12-0 16 59 
06 -0 1 -00 3 3 1 
10-13-021 69  
10-0 1-0 20 69 
10-1 3-92045 
10-0 1-0 20 53 
08-08-008 17 
0 8- 04-00 4 82 
08 -06 -0043 5 
08-06-00081 
06-0 1-008 8 8  
C 6 -04-00 3 2 3 
03-08-00397 
06 -04-0 19 80 
08-11-00755 
07-0 1-0 21 57 
07-01-01594 
0 3-0 3-0 I71 2 
0 6-0 4-0 15 66  
07-0 1-0 15 56 
07-01-00150 
06-04-0 19 8 1 
02-04-012 28 
08-04-00130 
01-02-01089 
02-04-0 18 90 
C 6- 0 1-00 2 5 3 
10-13-02169 
03-01-00803 
08-04-00004 
08- 13  -0 1 4  51 
0 8  13-01362 
07-01-01078 
06-01-01264 
0 3- 0 1- 007 02 
06 -0 4-0 148 8 
07-01-01474 
0 8-06-00003 
06-03 -0 1 1 7 4  
06-04-01179 
01-05-01299 
08-03-00485 
02-CI 1-02102 
0 1-0 5-0 129 3 
0 1-0 1-00 2 40 
01-C 1-00696 
01 -0 1-01494 
0 8- 0 3- 000 34  
0 1-05-00210 
10-01-01276 
06-03-01200 
09-07-01106 
01 -05-0 17 83 
0 6- 0 3-0 1 607 
03-05-00498 
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CONTAINERS BETTER CARO, M I C H I G A N ,  B U S I N E S S  CENTER ( C O L L E C T I O N ( C 0 N T A I N E R )  1 / 
ASTE I /  MUSHROOMS, MICROBES,  A N 0  M A L N U T R I T I O N  ( COMPOSTING U T I L I Z A T I O N - W  
N ( COMPOSTING 1 /  HOUSEHOLD WASTE D I S P O S A L  - I. SOME M I C R O B I O L O G I C A L  ASPECTS OF ORGANIC WASTE D I S P O S A L  W I T  

B I O C H E M I C A L  AND M I C R O B I O L O G I C A L  PROBLEMS O F  URBAN REFUSE COMPOSTING./  
C O N T R I B U T I O N  ON THE M I C R O B I O L O G Y  OF COMPOSTING/  

A COMPARATIVE STUDY OF THE BREAKDOWN OF CELLULOSE BY MICROORGANISMS ( O E C O M P O S I T I O N ( B I O L O G I C A L )  1 / 
REFUSE A N A L Y S I S  A T  M I D D L E T O N  ( C O M P O S I T I O N  Q U A N T I T Y  I /  

R I /  M I D L A N D ,  T E X A S  F I N D S  C O N T A I  hERS I N V A L U A B L E  ( C C N T A I N E  
DAN0 PLANT AT M I D L O T H I A N  SHOWS V A L U E  OF COMPOSTING/  

A REPO.RT FROM TWO MIDWESTERN C I T I E S  ( S A N I T A R Y - L A N D F I L L  I /  
ON PLOWSHARE I /  ATOMIC B L A S T  M I G H T  H E L P  D I S P O S A L ,  GRADUATES HEAR ( NUCLEAR-EXPLOSI  

C A L I F O R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS I F L Y  H E A L T H  VECTOR C O N T A I N E R  J /  
VECTOR(CONTR0L CAN(GARBAGE1 I /  AN E V A L U A T I O N  OF THE M I G R A T I O N  OF F L Y  L A R V A E  FROM-GARBAGE CANS I N  PASADENA 

N T A I N E R  SYSTEMS/ M I G R A T I O N  OF GREEN BLOW F L Y  LARVAE FROM S I X  REFUSE CO 
I O N  ( V E C T O R ( C C h T R 0 L I  C A N ( G A R 8 A G E )  I /  T H E  PROBLEM O F  M I G R A T I O N  OF MATURE F L Y  L A R V A E  FROM REFUSE C O N T A I N E R S  

/ 19 M I L E S  NOT TOO LONG FOR TOULON ( BULK-TRANSPORTATION 1 

EQUENCY OF C O L L E X T I O N  ( I N S E C T  VECTOR I /  T H E  M I G R A T I O N  OF F L Y  L A R V A E  FROM REFUSE C O N T A I N E R S  VS. F K  

TWO-WAY R A D I O  CUTS TRUCK T I M E ,  M I L E A G E  FOR CHICAGO HAULER ( C O L L E C T I O N  ) /  

PAPER SACKS ARE PUT THROUGH T H E  M I L L  ( S A L V A G E  S A C K f P A P E R )  SEGREGATION ) /  
CEUD M I L L E  F A I T E  AT GOVAN ( I N C I N E R A T I O N  I /  

S A N I T A R Y - L A N D F I L L  ) /  T H E  R E L A T I V E  A T T R A C T I V E N E S S  OF M I L L E D  AND N U N M I L L E D  REFUSE TO R A T S  AND F L I E S  ( GONDA 

S A N I T A R Y - L A N D F I L L  ) /  S O L I D  WASTE B I L L  TO P R O V I D E  $43 M I L L I O N  ( LAW H I S T O R Y  COMPOSTING C O L L E C T I O N  I N C I N E R A T  
I ) /  $1.5  M I L L I O N  COMPOSTING P L A N T  CLOSES ( C O M P O S T I N G ( F A 1 L U R E S  

BULKY-WASTE I / GRANT OF THREE M I L L I O N  DOLLARS TO PUT UP SCREENS AROUND AUTO YARDS ( 
A L )  E L E C T R O S T A T I C - P P E C I P I T A T O R  S A L V A G E ( M E T A L 1  ) /  $ 2 5  M I L L I O N  I N C I N E R A T O R  WILL BE B R I T A I N ' S  LARGEST ( POWER 
N C I N E Q A T I O N  I /  S C L I D  WASTES - EVERY DAY, ANOTHER 800 M I L L I O N  POUNDS ( Q U A N T I T Y  P R O J E C T I O N  BULKY-WASTE S A N I  

I N C I N E R A T G R S  TO COST MILWAUKEE $10 M I L L I O N  ( I N C I N E R A T I O N  I /  

PROGRESS ON L E I C E S T E R ' S  $11 M I L L I O N  SEWAGE AND COMPOSTING P L A N T /  
I N C I N E R A T I O N  1/ $214 M I L L I O N  SOUGHT I N  NEW YORK C I T Y  ( P R O J E C T I O N S  VOLUMES 

A P Y - L A N D F I L L  I / M I L L I O N  STOPS D A I L Y  I N  LOS ANGELES ( C O L L E C T I O N  S A N I T  
MP LAW A G R I C U L T U R A L ( Q U A N T I T Y 1  ) /  STATE PRODUCES 71.5  M I L L I O N  TON M C U N T A I N  O F  REFUSE EVERY YEAR ( Q U A N T I T Y  
NS S A N I T A R Y - L A N D F I L L  S A L V A G E ( M E T A L S 1  I /  E S T I M A T E D  12 M I L L I O N  TONS A YEAR B Y  1980 I N  SOUTHERN C A L I F O R N I A  ( 

) /  D E T h O I T  I N C E N T I V E  SYSTEM SAVES $ 2  M I L L I O N  Y E A R L Y  ( COST(OPERAT1NG) ECONOMICS C O L L E C T I O N  
I N C I N E R A T O R S  TO COST MILWAUKEE $10 M I L L I O N  ( I N C I N E R A T I O N  I /  

T R O L I  HEAT-RECOVERY H E P T ( S P A C E 1  l /  WATER SPRAYS G I V E  MILWAUKEE A FLY-ASH FREE I N C I N E R A T O R  ( C O S T ( C A P 1 T A L )  
N G )  I /  MILWAUKEE CONSIDERS COMPOST I N G  GARBAGE ( COST( O P E R A T I  
ES ( S P N I T P R Y - L A N D F I L L  I /  MILWAUKEE F A C I N G  SHAKE-UP DUE TO LACK OF D I S P O S A L  S I T  
A P Y l  S A N I T A R Y - L A N D F I L L  T R A N S F E R - S T A T I O N  R A I L - H A U L  I /  MILWAUKEE P I C K S  R A I L H A U L  I N S T E A D  OF I N C I N E R A T I O N  ( CO 

I N C I N E R A T O R  D E S I G N  W I T H  OPERATOR I N  M I N D  ( HEAT-RECOVEPY ) /  
WASTE FROM COAL M I N E  CONVEYED THROUGH M O U N T A I N /  

I /  AN ABANDONED S T R I P  M I N E  I S  T O  F I L L  ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  
HE I N F L U E N C E  O F  ORGANIC F E S T I L I Z E R S  ON THE UPTAKE O F  M I N E R A L  N U T R I E N T S  BY P L A N T S /  T 
ABLE BASE ( COMPOSTING F E R T I L I Z E R - V A L U E  I /  EFFECT O F  M I N E R A L I Z A T I O N  O F  ORGANIC WASTES I N  S O I L S  ON T H E I R  AV 

A T I N G )  1 /  STUDY ADVOCATES ST. L O U I S  USE NEARBY S T R I P  M I N E S  I S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  R E C L A M A T I O N L L A  
T Y )  I N C I N E R A T O R  PROCESS-DEVELOPMENT I /  T H E  BUSEAU O F  M I N E S  LOOKS AT REFUSE D I S P O S A L  AND RECOVERY P O S S I B I  L I  

I /  COMPLETE COMBUSTION W I T H  M I N I M U M  EXCESS A I R  ( E M I S S I  ON(CONTROL1 COST(  C A P I T A L  I 
E C T I O N  I /  M I N N E A P O L I S  S A N I T A T I O N  SYSTEM SHOWS E F F I C I E N C Y  ( C O L L  

CONOMICS I /  T H E  S W I S S  DON'T M I S S  I N C I N E R A T O R  T H R I F T  ( HEAT-RECOVERY H E A T ( S P A C E 1  E 
C T I O N  C O M P L A I N T S  R A D I O  I /  WASHINGTON F I R M  M I S S E S  NO CHANCE FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  C O L L E  

R A I L R O A D  WILL HAUL WASTE TO ABANDONED S T R I P  M I N E S  ( R A I L - H A U L  S A N I T A R Y - L A N D F I L L  ASH-DISPOSAL 1 / 

ABANDONED S T R I P  M I N E S  S T U D I E D  FOR S O L I D  WASTE D I S P O S A L /  

T ( O P E R A T I N G )  COST ( C A P I T A L  1 ) / L A N D F I L L S  THE B E S T  FOR M I N N E A P O L I S - S T .  P A U L  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  

A S A N I T A R Y  F I L L  W I T H  A 'I M I S S I O N  '' ( R E C L A M A T I O N I L A N D I  S A N I T A R Y - L A N D F I L L  1 /  
THROWAWAY PACKAGES - A M I X E D  B L E S S I N G  ( PACKAGING VOLUME Q U A N T I T Y  ) /  

ROCHESTER F I R M  M I X E D  PROFESSIONS FOR REFUSE ( C O L L E C T I O N  I /  
BARCELONA'S METHODS ARE M I X T U R E  OF O L D  AND NEW ( C O L L E C T I O N ( V E H I C L E 1  1 /  

I N G  PATHOGEN 1 / C A P 1  L L A R Y  D P Y I N G  FOR REFUSE-SLUDGE M I X T U R E S  ( SLUDGE(SEWAGE1 COMPOSTING S E P A R A T I O N  G R I N D  
E(SEWAGE) B R I Q U E T T E S ( C O M P 0 S T )  ) /  C A P I L L A R Y  D R Y I N G  OF M I X T U R E S  OF C I T Y  REFUSE AND SEWAGE SLUDGE f COMPOSTIN 

I /  S P R I N G F I E L D ,  MO. T A K E S  OVER GARBAGE C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  
I /  THE REFUSE TYPHOON, A M O B I L E  PROCESSING P L A N T  ( C O S T ( O P E R A T I N G 1  COMPOSTING 
( COMPOSTING I /  M O B I L E ,  ALABAMA B U I L D S  300 TON PER DAY COMPOST PLANT 
C O M P O S I T I C N  Q U A N T I T Y  I /  M O B I L E ,  ALABAMA SCHEDULES COMPOST P L A N T  ( COMPOSTING 

ROCKEFELLER CENTER'S REFUSE SYSTEM A MODEL ( C O L L E C T I O N  1/ 
I N C I N E R A T O R  MODEL C O N V I N C E S  P U B L I C /  

TCWN OF HEMPSTEAD RUNS A MODEL D I S P O S A L  P L A N T  ( I N C I N E R A T I O N  ) /  
PROGRAMMING O P T I M I Z A T I O N  ECONOMICS I /  A M A T H E M A T I C A L  MODEL FOR T H E  O P T I M I Z A T I O N  O F  A WASTES MANAGEMENT SYS 
E I N  ( D E S I G N  HEAT-FECOVERY POWER ECONOMICS(POWER1 I /  MODEL I N V E S T I G A T I O N  OF OPT1 CUM L A Y O U T  OF R E F U S E  I N C I N  

C O U N C I L  TO PRESENT MOOEL L A N D F I L L  CONTRACT ( S A N I T A R Y - L A N D F I L L  i /  
MODEL P L A N T  T C  DEMONSTRATE COMPOST I N G /  

I O N  PROJECTIOlu  I /  U S E  O F  M A T H E M A T I C A L  P L A N N I N G  MODELS TO P R E D I C T  I N C I N E R A T I O N  REQUIREMENTS ( REGRESS 
REFUSE I N C I N E R A T I O N  - A MODERN APPROACH TO AN O L D  PROBLEM/ 

I N C I N E R A T I O N  D I S P O S A L  I N  MODERN C O M M U N I T I E S  ( D E S I G N  HEAT-RECOVERY 1/ 
V E H I C L E ( T R A N S F E R 1  11 AN E N G L I S H  COMMENT ON MODERN EQUIPMENT ( C O L L E C T I O N  COMPACTION SAC-K( PAPER)  
C T I O N  1 /  MODERN E Q U I P C E N T  EASES HIGHWAY L I T T E R  PROBLEM ( C O L L E  
ON-EQUIPMENT I / MODERN EQUIPMENT P L U S  NEW P L A N  LOWER COS,TS ( C C L L E C T I  
P E R A T I N G - P R A C T I C E S  E M I S S I O N ( C O N T R 0 L )  D E S I G N  1 / MODERN I N C I N E R A T I O N  OF COMMUNITY WASTES ( P O L L U T I O N  0 

MECHANICAL DRAFT FANS FOR MODERN I N C I N E R A T O R  ( D E S I G N  I /  
D E S I G N I N G  MODERN I N C I N E R A T O R  ( D E S I G N  1 /  

S T ( O P E R A T I N G 1  C O S T ( C A P I T A L 1  I /  A MODERN I N C I N E R A T O R  FOR 82,280 A T O N  ( I N C I N E R A T I O N  CO 
D S  l /  ADVISORY BOAR0 HELPS ORPFT MODERN L A N D F I L L  R U L E S  ( S A N I T A R Y - L A N D F I L L  LAW STANDAR 
S I O N ( C O N T R O L 1  I /  MODERN LOOK AT REFUSE I N C I N E R A T I O N  ( C O M P O S I T I O N  E M I S  
EMENT OF A I R  ANC GAS FLOW AND PRESSURE AS A P P L I E D  TO MODERN M U N I C I P A L  I N C I N E R A T O R S /  T H E  MEASUR 
M I S S I O N ( C O N T R O L 1  I /  S Q U E E Z I N G  HEAT FFOM GARBAGE W I T H  MODERN M U N I C I P A L  I N C I N E R A T O R S  ( HEAT-RECOVERY C A L O R I F  
ONOMICS t /  MODERN PACKER TRUCKS A N 0  I N C I N E R A T I O N  ( C O L L E C T I O N  EC 
CONTROL) I N C I N E P A T O P  I /  V I E W P O I N T S  FOR THE D E S I G N  OF MC!DERN REFUSE COMBUSTION P L A N T S  ( HEAT-RECOVERY E M I S S  
N T A I N E R  I /  B R I T O N  SURVEYS MODERN R E F U S E  V E H I C L E  D E S I G N  ( C O L L E C T I O N ( V E H I C L E 1  CO 
L L E C T I O N  I /  B I G  D R I V E  FOR MODERN S A N I T A T I O N  GETS RESULTS ( S A N I T A R Y - L A N D F I L L  CO 
O N T R O L l  l /  A L G I E R S  I N C I N E R A T O R  H A S  A MODERN STOKER SYSTEM ( I N C I N E R A T I O N  STOKER E M I S S I O N ( C  

l /  MODERN V E H I C L E S  AND EQUIPMENT I N  GERMANY ( C O L L E C T I O N  
ENTLY ( C O S T ( L A B O R 1  ) /  ONLY MODERN WASTE C O L L E C T I O N  PROGRAMS CAN USE LABOR E F F I C I  
FER(EQU1PMENT)  I /  MODERN W E I G H I N G  METHODS SPEED REFUSE D I S P O S A L  ( TRANS 

HEAT-RECOVERY ECONOMICS I /  S E R V I C E  REQUIREMENTS OF MODERN, LARGE REFUSE I N C I N E R A T I O N  P L A N T  ( VOLUME-REDU 
/ WEST HARTFORD9 CONNECTICUT,  M O D E R N I Z E S  REFUSE S E R V I C E  ( I N C I N E R A T I O N  C O L L E C T I O N  l 

03- 04-0 1 67 5 
0 6-0 6- 0 199 4 
06-01-01984 
06- 0 1- 00 3 03  
06-01-00377 
06-01-001 45 
02-02-01294 
03-04-0 17 57 
06-0 3-0 142 7 
0 7-0 1-0 10 97 
10-1 5-01850 
03-11-01752 
03-1 1-0 1492 
03-11-01018 
03- 11-0 1500 
03-11-01490 
03-0 1-0 1 7 75 
03-03-01318 
03-09-00910 
08-03-01896 
05-02-0 1963 
08-03-01832 
0 1-04-0 18 23 
06-03-00301 
0 1- 07- 0 1960 
08-03-009 87 
01-01-01046 
0 6- 0 3-0 2 1 32 
02-03-00225 
03- 13-01 847 
0 2-0 1-0 1741 
02 -0 3-000 76 
03- 0 1-0 1791 
08-03-01832 
08-06-01 105 
06- 12-00736 
0 7-0 3 -0 18 37 
10-08-01740 
08- 13-00490 
10-1 2-0 18 48 
07-10-011 45 
06-06-00357 
06-06-01218 
10- 08-00057 
07-14-01739 
04-01-00111 
0 7- 03-00 56 6 
08-03-0 1346 
03-01-00136 
0 7-0 1-0 18 08 
08-03-00800 
0 3- 0 1- 0 1 7 66 
07- 10-0 1198 
11-02-01964 
03-13-01650 
03 -0 1-0 16 52 
06-04-01481 
06-0 1-0 11 B 2 
07-0 1-0 12 38 
0 6- 0 1-00 3 50 
06-03-00837 
06-03-00268 
03-01-01 593 
08-03-00541 
08-03-01632 
0 1- 0 2-0 2 id8 
08-03-0 1243 
07- 11-00991 
06-02-007 12 
08-13-00463 
0 8- 0 3-0 1 8 97 
08-03-0 1709 
03-02-01733 
03- 13-0 16U4 
03 -0 1-0 15 5 1 
08- 13-008 19 
08-03-00488 
08- 13 -00900 
08-03-00398 
07-11-02154 
0 8-D3-000 16 
0 8-03-00434 
0 8-03-00041 
03-01-01102 
08-03-00783 
03-02-016 54 
07-01-01595 
0 8-03-004 54 
03-02-01893 
0 3-0 1-005 38 
03-03 -00 5 5 1 
0 8- 0 3-00 4 73 
08-03-0 1201 

r 
I 
i-J 

r 7  

L' 
I 
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A N D F I L L  C O S T ( O P E R A T I N G 1  I /  400 YEAS OLD F L O R I D A  C I T Y  
/ C O L L E C T I O N  AND D I S P O S A L  OF S O L I 0  WASTE FOR THE DES 
ERS ( COMPCSTIhG I /  

EFFECTS O F  
OMPOSTING I /  R E L A T I O N S H I P  BETWEEN 

I N C I N E R A T I O N  I N  J A P A N  - BURNING O F  REFUSE W I T H  H I G H  
) /  I N C I N E R A T I O N  OF S O L I D  WASTES ( 

I /  E F F E C T S  OF D E S I G N  AQD F U E L  
C O M P O S I T I O N  GF REFUSE ( D E N S I T Y  ( R E F U S E )  S A M P L I N G  

C 0 MP AC T I ON 

E E T T E R  REFUSE C O L L E C T I O N  FOR L E S S  
P L A S T I C  BARRELS SAVE 

L L E C T I O N  ) /  TRANSFER S T A T  I O N  SAVES SANTA 

PO S I T I O N  SUR VE Y 0 P EN: D UM P C OST(  0 PER A T I  NG 

A N D F I L L  COLLECT I O N  VECTOR (CONTROL 1 ) /  
2 0 0  - 150 TONS OF T I N  SALVAGED 

SUPER S E R V I C E  S E L L S  FOR B I G G E S T  
E )  E M I S S I O N ( C O N T R O L 1  F L E C T R O S T A T I C  - P R E C I P I T A T O R  I /  
MS I N  T H E  DESTRUCTION A N 0  USE OF HOUSEHOLD REFUSE I N  

R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  I /  NEW L E A S E  ON L I F E  FOR 
I L L  I /  

LAND-REQUIREMEhTS ) /  V A N I S H I N G  L A N D F I L L  S I T E S  W3RRY 
T I M E  AND 

T Y /  

N D F I L L  COST(OPERAT1NG) 1 / 
WASTE FROM COAL M I N E  CONVEYED THROUGH 

A L )  ) /  GROWING 
U L T U R A L ( Q U A N T 1 T Y )  ) /  S T A T E  PRODUCES 71. 5 M I L L I O N  TON 

SACKS(PAPER1 ) /  AFFLUENCE PLUS PAPER EQUALS 

/ S O L I D  WASTE REDUCTION U N I T  PROMISES TO BE A BETTER 
L L U T I O N t  WATER) I /  GA S 

I N - S I T U  I N V E S T I G A T I O N  OF 
S AN I T  ARY-L ANDF I L L  / I N - S I T U  I N V E S T I G A T I O N  OF 

S P E C I A L  U N I T S  COLLECT 
A C T I O N  TRANSFER-STATION / E F F I C I E N C Y  OF 

REFUSE COMPRESSION AT TRANSFES S T A T I O N S  ( 
N ( G R I N D I N G  I N C I N E R A T I O N  I /  D E S I G N  AN0 O P E R A T I O N  OF 

CHICAGO COSTS UP AS 
' D U S T L E S S  ' C O L L E C T I O N  I S  TREND I N  

s o  
AN0 P O T A S S I U M  I N  TCWN REFUSE AND TOWN REFUSE-SEWAGE 

AGPICULTURAL USES FOR HARDBOARD PLUGS ( COMPOSTING 
) /  

C T I O N  VECTOR(CONTR0L)  1 /  MONTGOMERY' S 
O L I O  WASTE C O L L E C T I O N  SYSTEMS COMPARING ONE-MAN W I T H  
I N L E T S  STACK D R A F T  C P E P A T I C N  ) /  D E S I G N  STANDARDS FOR 

D E S I G N  STANDARDS FOR 
C E S I G N  STANDARDS FOR 

R N U T  I S L A N D  SEWAGE TREATMENT P L A N T  ( SLUDGE(SEWAGE1 
ON COSTS ( C O S T ( C P E R A T I O N 1  C O S T ( C A P 1 T A L )  C O M P O S I T I O N  

COST(OPERAT1NG) I /  I N C I N E R A T I O N  O F  SEWAGE SLUDGE I N  

R I E N C E  G A I N E D  W I T H  F L U E  DUST REMOVAL I N S T A L L A T I O N  I N  
T ( S P A C E I  I N C I N E R A T O R  ) /  
ACE)  COST(OPERAT1NG) I /  NEW I N C I N E R A T O R  AT 

THPEE C O M M U N I T I E S  I N  NEW YORK CONSIDER 

OF POWER P L A N T  NORD OF M U N I C I P A L  E L E C T R I C I T Y  WORKS, 

A R K E T I N G  DANO C k A R A C T E P I S T I C S ( C O M P 0 S T )  D E S I G N  I /  

G SALVAGE(FERROUS1 M A R K E T I N G  I /  AUC KLAND' S 

T H  I /  APPROACH TO 
I N G )  COST(SUBS1CY M A R K E T I h G  C O M P O S T I N G ( F A 1 L U R E S I  I /  

T H E  DEVELOPMENT O F  
RASP P R I C E ( C O M P O S T 1  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I N G 1  / 

) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V P L A N N I N G  
TSPOSAL REFUSE-DISPOSAL SLUDGE G R I N D I N G  ) /  

N I T R O G E N  REQUIREMENT OF SOME 

Y ( C O L L E C T I O N  S I M U L A T I O N  I /  O P E R A T I O N A L  RESEARCH I N  

C O S T ( C A P I T P L 1  CPEN-DUMP I /  COMPOST I N G  
A P P L I E D  

T I N G  WORKS OF STUTTGART-MOEHRINGEN I N  T H E  S E R V I C E  O F  
NEW I NSTo U M E N T A T I  ON I N  

A I R  P O L L U T I O N  CONTSOL I N  
ONTROL)  HEAT-RECCVERY ECONOMICS I /  
OVER Y EM I S S I O N  FUEL ( A U X I  L I  ARY C R I T E R I A  ( ANA LY S I S ) 1 / 
I S S I O N ( C O N T R 0 L )  I /  

( SAN I TAR Y-LANCF I L L C CST i C A P I T A L )  RESE ARCH-NEEDS / 
E M I S S I O N ( C O N T R O L 1  I /  PROGRESS I N  
GE) C O S T ( C A P I T A L 1  C C S T ( O P E R A T I N G 1  I /  NEW T Y P E  O F  
I O N ( C O N T R O L 1  WATER(WASTE1 ) /  TRENDS AND P R A C T I C E S  I N  

EAT-RECOVERY SALVAGE ) /  
E S I D U E )  I /  

T I O N  OF REFUSE,  BASED ON CATA OF POWER PLANT NOPD O F  

MODERNIZES W I T H  CONTAINERS ( C O L L E C T I O N ( C O N T A 1 N E R I  SA 
M O I N E S  M E T R O P O L I T A N  AREA ( Q U A N T I T Y  C O S T ( A N A L Y S E S )  SA 
M O I S T E N I N G  C I T Y  REFUSE FOR THE PRODUCTION OF F E R T I L I Z  
MOISTURE AND OXYGEN CONTENTS ON REFUSE COMPOSTING/  
MOISTURE CONTENT AND A C T I V I T Y  OF F I N I S H E D  COMPOST ( C 
MOISTURE CONTENT AND LOW C A L O R I F I C - V A L U E  ( C O M P G S I T I O  
MOISTURE CONTENT C A L O R I F I C - V A L U E  COMBUSTION PRODUCTS 
MOISTURE ON I N C I N E R A T O R  EFFLUENTS ( E M I S S I O N ( C C N T R 0 L )  
MOISTURE-CONTENT / 
MOISTURE-CONTENT I /  S C I E N T I F I C  A N A L Y S I S  O F  S A N I T A R Y  L 
MOLD F U N G I  AND REFUSE/  
MONEY ( C O S T ( O P E R A T I O N 1  ) /  
MONEY ON REFUSE C O L L E C T I O N  ( ECONOMICS I /  
MONICA $ 6 0 , 0 0 0  ( S A N I T A R Y - L A N D F I  L L  C O S T I O P E R A T I N G I  GO 
M O N O L I T H I C  REFRACTORIES I N  M U N I C I P A L  I N C I N E R A T O R S /  
MONTGOMERY'S MULTI-DUMP L A N D F I L L  PROGRAM ( S A N I T A R Y - L  
MONTHLY ( S A L V A G E ( M E T A L 1  I /  
MONTREAL CHANGES C O L L E C T I O N  HOURS/ 
YONTREAL HAULER ( C O L L E C T I O N - E Q U I  PMENT ) /  
MONTREAL I N C I N E R A T O R  I S  TWOFOLD INNOVATOR ( H E A T ( S P A C  
MOROCCO ( COMPOSTING C O M P O S I T I O N  I /  PROBLE 
MOSCOW TO TRY FRENCH COMPOSTING ( SALVAGE ) /  
MOSES L A K E  AS OPEN DUMPING ENDS, L A N D F I L L  B E G I N S  ( SA 
MOSES L A K E  GETS R I D  OF I T S  OPEN DUMP ( S A N I T A R Y - L A N D F  
MOST C A N A D I A N  HAULERS ( S A N I T A R Y - L A N D F I L L  COST(D1SPCS 
MOTION S T U D I E S  A I D  S O L I D  WASTE C O L L E C T I O N /  
MOTOR GARBAGE C O L L E C T I O N  STARTS I N  C H I L E ' S  C A P I T A L  C I  
MOTORIZED REFUSE COLLECTORS/  
MOUNT H O L L Y ' S  REFUSE PROGRAM ( C O L L E C T I O N  SANITARY-LA 
MOUNTAIN / 
MOUNTAIN O F  GARBAGE ( Q U A N T I T Y  I N C I N E R A T O R  C O S T ( C A P 1 T  
MOUNTAIN OF REFUSE EVERY YEAR ( Q U A N T I T Y  C O L L E C T I O N  F 
MOUNTAINS OF D E B R I S  ( C O L L E C T I O N  Q U A N T I T Y  C O M P G S I T I C N  
MOUNTAINS OF SOLID-WASTES ( S A N I T A R Y - L A N D F I L L  I /  
MOUSETRAP ( I N C I N E R A T I O N  S,I ZE-REDUCT I O N  S A L V A G E ( M E T A L  
MOVEMENT I N  L A N D F I L L E D  R U B B I S H  ( S A N I T A R Y - L A N D F I L L  PO 
MOVEMENTS OF GASES PRODUCED FROM DECOMPOSING R E F U S E /  
MOVEMENTS OF GASES PRODUCED FROM DECOMPOSING REFUSE ( 
M O V I E  L O T  SAWDUST ( COLLECTION-EQUIPMENT ) / 
MPL BULK REFUSE SYSTEM PROVED ( VOLUME-REDUCTION COMP 
MPL VOLUME-REDUCTION ) /  
MS COMBUSTION CONE PLANT W I T H  REFUSE C R U S H I N G  I N S T A L L  
MUCH A S  4 5 6  PERCENT ( C O S T ( C O L L E C T I 0 N I  I /  
MUCH O F  EUROPE ( C O L L E C T I O N ( C O N T A I N E R 1  ) /  
MUCH OF YEARLY F I R E  LOSS L A I D  TO L I T T E R /  
MUCH R U B B I S H  ( SALVAGE C O M P O S I T I O N  I /  
MUD COMPOSTS/ A V A I L A B I L I T Y  O F  THE P L A N T  N U T R I E N T S  N I T  
MULCH I /  
MULL-UND A B F A L L B E S E I T I G U N G  ( REFUSE AND WASTE REMGVAL 
MULTI -DUMP L A N D F I L L  PROGRAM ( S A N I T A R Y - L A N D F I L L  COLLE 
M U L T I - M A N  CREWS ( C O S T ( C O L L E C T I 0 N I  I /  A STUCY O F  S 
M U L T I P L E  CHAMBER I N C I N E R A T I O N  PART I 1 1  ( REFRACTORY G 
M U L T I P L E  CHAMBER I N C I N E R A T O R S  PART I/ 
M U L T I P L E  CHAMBER I N C I N E R A T O R S  PART 11/ 
MU L T  I P L  E-H EA RT H 1 / D E S I G N  OF I N C I N E R A T O R  FO 
M U L T I P L E - H E A R T H  ) /  AN E X A M I N A T I O N  OF SEWAGE S O L I D S  I N  
M U L T I S T A G E  ROTARY FURNACE ( SLUDGE(SEWAGE1 C O S T ( C A P 1 T  
M U N I C H  ( I N C I N E R A T I O N  C O S T ( O P E R A T I N G 1  ) /  COST PROBLEM 
MUNICH REFUSE POWER PLANT NORD I ( I N C I N E R A T I O N  HEAT- 
M U N I C H  R E F U S E  POWER S T A T I O N  ( HEAT-RECOVERY POWER HEA 
MUNICH.  WEST GERMANY ( HEAT-RECOVERY POWER H E A T I N G (  SP 

C O L L E C T I O N /  

COMPOST PLANT ( ECONOMICS COST ( O P E R A T I N G )  M 
COMPOST P L A N T  FOR AUCKLAND ( COMPOSTING I /  
COMPOST P L A N T  I N  OPERATION ( DANO COMPOSTIN 
COMPOSTING/ 
COMPOSTING/  
COMPOSTING ( COST ( O P E R A T I N G )  ECONOMICS HEAL 
COMPOSTING - SOME ECONOMIC C O N S I D E R A T I O N  ( 
COMPOSTING I N  GREAT B R I T A I N  ( DANO I /  
COMPOSTING I N  U N I T E D  KINGDOM ( Q U A N T I T Y  COM 
COMPOSTING O P E R A T I O N S  ( COMPOST1 NG SALVAGE 
COMPOST I N G  RESEARCH ( COMPOSTJNG GARBAGE- D 
COMPOSTS ( COMPOSTING I /  

E N G I N E E R I N G  W I T H  REFERENCE TO WORK C A R R I E D  
GA RBA GE COMPOST I NG/ 
GARBAGE I N  I S R A E L  ( P R I C E ( C O M P 0 S T )  G R I N D I N G  
GECMETRY PAYS O F F  ( S A N I T A R Y - L A N D F I L L  ) /  
H Y G I E N E  ( C O S T ( C A P 1 T A L )  I /  THE REFUSE COMPO 
I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R O L 1  I /  
I N C I N E R A T I O N  ( E M I S S I O N ( C O N T R O L 1  I /  
I N C I N E R A T I O N  ( S A N I  T A R Y - L A N D F I L L  E M I S S I O N ( C  
I N C I N E R A T I O N  - A F I E L D  STUDY OF PERFORMANCE 
I N C I N E R A T I O N  AND A I R  P O L L U T I O N  CONTROL ( EM 
I N C I N E R A T I O N  OF REFUSE - FOREWORD AND I N T R O  
I N C I N E R A T I O N  THROUGH PROCESS E N G I N E E R I N G  f 
I N C I N E R A T O R  ( EM1 S S I O N ( C O N T R 0 L )  SLUDGE(SEWA 
I N C I N E R A T O R  D E S I G N  ( CHARACTER1 S T I C S  COMPOS 
I N C I N E R A T O R  D E S I G N  AND O P E R A T I O N /  

C O L L E C T I O N  I N  L I M A ,  O H I O /  

E L E C T R I C I T Y  WORKS, MUNICH ( I N C I N E R A T I O N  CO 

0 3 - 0 1 - 0 1 8 1 4  
02-0 1-02102 
06-04-003 18 
06-0 1-00379 
0 6-0 8-008 90 
0 8 -0 3-0 0 4 79 
0 2- 0 2- 000 2 1 
0 8 - 0 6 - 0 0 8  56 
02-02-005 17 
07-01-0 1778 
0 6 - 0 1 - 0 0 4 5 0  
0 3 - 0 1 - 0 0 5 5 5  
0 3-04-010 20 
03-03-00 5 0  2 
0 8- 09-O@ BO 8 
07-0 1-012 16 
04-0 1-002 36 
0 3- 0 1-0 17 6 2  
03-01-0 1 5 6 2  
0 8 - 0 3 - 0 0 0 3 9  
06- 0 3-0 1 1 28 
06-03-00697 
0 7 - 0 1 - 0 1 5 4 8  
07-01-0 1 3 6 4  
07 -0 3-0 17 84 
03-07-0 10 73 
03-0 1-0 1332 
0 3  -02 -0 13 44 
03- 01-@05l9 
10- 12-0 18 4 8  
0 2  -0 1-0 10 16 
02-01-01741 
02 -0 2-006 6 6  
0 1 - 0 5 - 0 1 9  51 
08-0 3-0 10 8 4  
0 7 -08-00 1 8 8  
0 7- 08- 0 16 97 
07-08-021 10 
03-0 2 - 0 1  9 4 8  
03-13 2-0  129 6 
0 3 - 0 3 - 0 0 9 0 9  
0 5- 0 3 - 0  1 2 4 5  
0 3 - 0 6  -0 17 13 
0 3 - 0  1-01 570 
0 1 - 1 2 - 0 1 6 7 6  
02-0 2-01 3 0 1 
0 6 - 0 6 - 0  1 5 1  7 
0 6 -  10-00867 
01-01-01989 
07- 0 1-0 1 2  1 6  
0 3 - 0 1 - 0 2 0 2 0  
08-1 3-007 4 8  
0 8- 1 2 - 0 0 7  5 0  
0 8-  1 3 - 0 0 7  49 
0 8- 0 3-0 1 5 24 
0 8 - 0 3 - 0 0 8 6 4  
0 8 - 0 3 - 0 0 7 8 8  
08- 1 4-00 772 
08-06-00646 
0 8 - 0 3 - 0 0 7 8 1  
0 8- 0 3-00 6 2 2 

MUN I C  I P A L  
M U N I C I P A L  
M U N I C I P A L  
MUN I C  I P A L  
M U N I C I P A L  
MUN I C I P A L  
M U N I C I P A L  
M U N I C I P A L  
M U N I C I P A L  
MUN I C 1  P A L  
M U N I C I P A L  
M U N I C I P A L  
MU N I C I P A L  
M U N I C I P A L  
M U N I C I P A L  
MUN I C I P A L  
MUN I C 1  P A L  
M U N I C I P A L  
M U N I C I P A L  
M U N I C I P A L  
MU N I C I P AL 
M U N I C I P A L  
M U N I C I P A L  
M U N I C I P A L  
MUN I C 1  P A L  
M U N I C I P A L  
M U N I C I P A L  
M U N I C I P A L  
MUN I C I P A L  
M U N I C I P A L  
M U N I C I P A L  I N C I N E R A T O R  D E S I G N  P R A C T I C E S  AND TRENDS ( H 0 8 - 1 3 - 0 0 4 2 1  
M U N I C I P A L  I N C I N E R A T O R  R E F U S E  AND R E S I D U E  ( A N A L Y S I S ( R  0 8 - 1 0 - 0 0 4 7 4  

_ _  
03-01-01048 
0 3-0 1-0 1 1 3 9 
06-03-01047 
0 6 - 0 3 - 0 0 2 6 0  
06- 0 3 - 0  1 6 8 5  
06-04-0 1 163 
0 6 - 0 5 - 0  2 1 3 1  
0 6 -  C 5 - 0 0  8 8 9  
0 6 - 0 5 - 0 0 3 0 9  
06-03-01428 
06-03-009 13 
06- 1 2-00409 
06- 0 3-00 2 8 1 
0 6-0 8- 008 3 8  
0 8 - 1 4 - 0 0 7 7 2  
0 3- 07- 0 1 2 3 5 
06-0 1-0 11 24 
0 6 - 0 3 - 0 0 8 9 8  
07-0 1-0 1340 
06-03-0 1 4 8 3  
0 8- 0 6 - 0 0  6 81 
0 8 - 0 6 -  008 6 1 
0 8 - 0 3  -0 2 1 1 2  
0 8- 03-0 1 5  13 
0 8 - 0 6 - 0 0 4 2 6  
0 8 - 0 3 - 0 0 6 1 0  
08- 13-00442 
0 8 - 0 3 - 0 0 7 0 9  
08- 13-0 0 9 74 
0 8 - 1 3 - 0 1 6 3 7  
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Y S I S l R E S I D U E )  ) /  C O M P O S I T I O N  AND C H A R A C T E R I S T I C S  O F  M U N I C I P A L  I N C I N E R A T O R  R E S I D U E S  I S A L V A G E ( M E T A L S 1  ANAL 
BUST I O N (  C A L C U L A T I  ONS 1 / M U N I C I P A L  I N C I N E R A T O R  S E L E C T I O N  ( D E S I G N  E M I S S I C N  CCM 

M U N I C I P A L  I N C I N E R A T O R  TRENDS ( E M I S S I O N ( C O N T R 0 L )  ) /  
M O N O L I T H I C  REFRACTORIES I N  M U N I C I P A L  I N C I N E R A T O R S /  

F A I R  AND GAS FLOW AND PRESSURE AS A P P L I E D  T O  MODERN M U N I C I P A L  I N C I N E R A T O R S /  THE MEASUREMENT 0 
I N C I N E R A T I O N  - A F I E L G  STUDY OF PERFORMANCE OF THREE M U N I C I P A L  I N C I N E R A T O R S  ( C A L O R I F I C - V A L U E  HEAT-RECOVER 
L U E  ) /  REFUSE C C M P O S I T I O N  AND FLUE-GAS ANALYSES FROM M U N I C I P A L  I N C I N E R A T O R S  ( C O M P O S I T I O N  E M I S S I O N ( A N A L Y S 1  
/ WHAT HAULERS PAY A T  M U N I C I P A L  I N C I N E R A T O R S  ( C O S T ( O P E R A T I N G 1  C O L L E C T I O N  

OF FURNACE E M I S S I O N S  FROM LARGE MECHANICALLY-STOKED M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  ) /  CHARACT 
COMBUSTION A I R  E F F E C T S  C N  ATMOSPHERIC E M I S S I O N S  FROM M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  I / F I E L D  E 
A P I T A L )  ) /  T H E  USE OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  ON M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R O L 1  C O M P O S I T I O  
I DUE ( D I S P O S A L )  COST(0PER A T I N G )  ) /  DBS EQVAT I O N S  ABOUT M U N I C I P A L  I N C I N E R A T O R S  ( E M 1  SSI DN( CONTROL DES I GN RES 
PARATORS B A G - F I L T E R S  ) /  F L Y A S H  CONTROL EQUIPMENT FOR M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L  1 D E S I G N  SCR 

(CONTROL)  ) /  SQUEEZING H E A T  FROM GAPBAGE W I T H  MODERN M U N I C I P A L  I N C I N E R A T O R S  ( HEAT-RECOVERY C A L O R I F I C - V A L U  
(CONTROL)  I /  E L E C T R O S T A T I C  F L Y  ASH P R E C I P I T A T I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I L O T  P L A N T  STUDY ( E M I S S I O N  
L L )  ) /  HOW P R I V A T E  HAULERS P A Y  A T  M U N I C I P A L  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  C H P R G E ( L A N D F 1  

SMOKE D E N S I T Y  MEASUREMENT I N  M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L I  SMOKE ) /  

C H A R A C T E R I S T I C S  OF M U N I C I P A L  REFUSE/ 
COMPOSTING M U N I C I P A L  REFUSE/  

COMPOSTING SEWAGE SLUDGE W I T H  M U N I C I P A L  REFUSE/  
E COST(DPERAT1NG) I /  P O S S I B I L I T I E S  OF COMPOSTING M U N I C I P A L  REFUSE ( C O M P O S T ( C O N D I T I 0 N I  F E R T I L I Z E R - V A L U  

BANGKOK P L A N T  COMPOSTS M U N I C I P A L  REFUSE ( COMPOSTING I /  
B A C T E R I O L O G I C A L  D I G E S T E R  FOR TREATMENT O F  M U N I C I P A L  REFUSE ( COMPOST1 NG ) /  

P H O E N I X  WILL COMPOST A L L  M U N I C I P A L  REFUSE ( COMPOSTING C O S T ( S U B S I D Y 1  ) /  
P E R A T I N G )  I N C I N E R A T I O N  ) /  ECONOMICS OF COMPOSTING M U N I C I P A L  REFUSE ( C O S T ( C A P I T A L 1  C O S T ( S U B S I 0 Y )  C O S T ( 0  
D I N G  S E P A R A T I O N  B A C T E R I A ( C U L T U R E )  I /  COMPOSTING M U N I C I P A L  REFUSE ( C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L )  G R I N  
( C A P I T A L )  I /  ECONOMICS OF COMPOSTING M U N I C I P A L  REFUSE ( C O S T ( S U B S 1 D Y )  C O S T ( O P E R A T 1 N G )  COST 

L U T I O N  ASPECTS OF T E F E E  BURNERS USED FOR D I S P O S A L  OF M U N I C I P A L  REFUSE ( E M I S S I O N ( C O N T R 0 L )  C O S T ( 0 P E R A T I N G )  
-RECOVERY S A L V A G E t M E T A L )  I /  I N C I N E R A T I O N  D I S P O S A L  OF M U N I C I P A L  REFUSE ( I N C I N E R A T O R  E M I S S I O N ( C O N T R 0 L )  HEAT 
( S U B S I D Y )  SALVAGE ) /  T H E  ECGhCMICS CF COMPOSTING M U N I C I P A L  REFUSE ( P U L V E R I Z A T I O N  C O S T ( O P E R A T I N G 1  COST 
G ) /  CDMPOSTING OF M U N I C I P A L  REFUSE ( V A L U E (  F E R T I L I Z E R )  SALVAGE F I N A N C I N  
A L )  SURVEY F E R T I L  I Z E R - V A L U E  SALVAGE ) /  COMPOSTING O F  M U N I C I P A L  REFUSE AND SOME EURCPEAN COMPOSTING O P E R A T I  
L T U R E )  I /  R E C L A M A T I O N  O F  M U N I C I P A L  REFUSE B Y  COMPOSTING ( G R I N D I N G  B A C T E R I A ( C U  

) /  COMPOSTING S T U D I E S  I - COMPOSTING M U N I C I P A L  REFUSE BY THE A E R A T I O N  B I N  PROCESS ( D E S I G N  
TOWN OF OYSTER BAY ADOPTS M U N I C I P A L  REFUSE C O L L E C T I O N /  

COMPOSTING OF M U N I C I P A L  REFUSE I ECONOMICS H I S T O R Y  ) /  

POPTLAND ADOPTS M U N I C I P A L  REFUSE C O L L E C T I O N  S E R V I C E /  
E )  MANAGEMENT I - ISTORY PATHOGENS P U B L I C  ACCEPTANCE I /  M U N I C I P A L  REFUSE D I S P O S A L  ( Q U A N T I T Y  C O M P O S I T I O N  S A N I  
D Y )  COST(CCMPOST1 SALVAGE I /  ECCNOMICS CF COMPOSTING M U N I C I P A L  REFUSE I N  EUROPE AND I S R A E L  ( C O S T ( C A P 1 T A L )  
I O N (  CONTROL) 1 / SURVEY OF M U N I C I P A L  REFUSE I N C I N E R A T O R  D E S I G N  P R A C T I C E S  ( E M I S S  

S. ( HEATING-VALUE ) /  EFFECTS O F  V A R I A T I O N S  I N  M U N I C I P A L  REFUSE ON SOME I N C I N E R A T O R  D E S I G N  PARAMETER 
R EQU EN CY 1 / M U N I C I P A L  REFUSE P R A C T I C E S  I N  OKLAHOMA ( C O L L E C T I O N  F 
A R Y - L A N D F I L L  ) /  M U N I C I P A L  REFUSE S A N I T A T I O N  P R A C T I C E  I N  T E X A S  ( S A N I T  
S I G N  C O M P O S I T I O N  1 /  I N F L U E N C E  C O E F F I C I E N T S  TO R E L A T E  M U N I C I P 4 L  REFUSE V A R I A T I O N S  TO I N C I N E R A T O R  D E S I G N  ( D 

Y I /  C H A R A C T E R I S T I C S  OF M U N I C I P A L  S O L I D  WASTES ( C O M P O S I T I O N  A N A L Y S I S  Q U A N T I T  
RRY-TRANSPORT ECCNOMICS ) /  C O L L E C T I O N  AND REMOVAL OF M U N I C I P A L  S O L I D  WASTES BY PNEUMO-SLURRY SYSTEM ( C O L L  
AULIC-TRANSPORT PNEUMATIC-TRANSPORT ) /  C O L L E C T I O N  OF M U N I C I P A L  S O L I D  WASTES I N  P I P E L I N E S  ( COST ( C A P I T A L )  C 
Y C O M P O S I T I O N  I N C I N E R A T I O N  PESTS GRINDER(GARBAGE1 ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  I - NATURE AND 
RY L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  POLLUTION(WATER1 I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART I 1  - T H E  S A N I T A  
T I O N  C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  D E S I G N  R E S I D U E  I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART I11  - I N C I N E R A T  
R D E S I G N  ( EM1 SSI O N ( C 0 N T R O L )  C O S T ( C A P 1 T A L I  I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  I V  - I N C I N E R A T O  
N G  E V A L U A T I O N  ( I N C I K E R A T I O N  COMPOSTING ECONOMICS I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART I X  - AN OVER-AL 
OPERATIONS ( CCMPOSTING SALVAGE COMPOST(ANALYS1S)  I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - P A R T  V P L A N N I N G  M U N I  
D O P E R A T I O N  ( COMPOSTING M A R K E T I N G  SLUDGE(SEWAGE1 ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I  - COMPOST PL 
D REFUSE ( SLUDGE(SEWAGE1 I N C I N E R A T I O N  COMPOSTING ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I 1  - COMBINED 
D E F I N I T I O N S  OPEN-DUHP S A N I T A R Y - L A N D F I L L  P O L L U T I O N  ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I 1 1  - A N  OVER- 
TO R E F U S E  D I S P O S A L  ( C O L L E C T I O N  REGIONAL-APPROACH ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART X - T H E  AREA-WI 

I N S T R U M E N T A T I O N  SYSTEMS FOR M U N I C I P A L  REFUSE I N C I N E R A T O R S  ( D E S I G N  ) /  

S I Z E  R E D U C T I O N  OF M U N I C I P A L  S O L I D  WASTE PRODUCTS ( GRINDER ) /  

PATHOGEN S U R V I V A L  I N  COMPOSTING M U N I C I P A L  WASTES/ 
BATCH RETORT P Y R C L Y S I S  OF S O L I D  M U N I C I P A L  WASTES ( C O M P O S I T I O N  SALVAGE ) /  

P E R A T I N G )  ECONOMICS SALVAGE 1 / C A P I T A L I Z I N G  ON M U N I C I P A L  WASTES BY COMPOSTING ( C O S T ( C A P I T A L 1  C O S T ( 0  
I C A T I O N )  I /  T H E  P R E P A R A T I O N  AND U T I L I Z A T I O N  O F  M U N I C I P A L  WASTES I N  HUNGARY ( COMPOSTING COMPOST(APPL 

DST ( C A P I T A L )  COST (OPERAT I N G l  EM1 S S I O N ( C O N T R 0 L  1 1 / 49 M U N I C I  P A L 1  T I  E S  J O I  N I N  COUNTY-W I D E  I N C I N E R A T I O N  P L A N  
( V E H I C L E )  ) /  T E X A S  HAULER OPERATES F I L L  J O I N T L Y  W I T H  M U N I C I P A L I T Y  ( S A N I T A R Y - L A N D F I L L  C O S T ( D I S P 0 S A L )  C C L L E  
RY SLUDGE( D R Y I N G )  I /  PEFUSE I N C I N E R 4 T I O N  PLANT OF M U N I C I P A L I T Y  OF GLUECKSTADT I N  H O L S T E I N  ( HEAT-RECOVE 

C O L L E C T I O N  1 /  M U N I C I P A L I T Y  WORKS AROUND T H E  CLOCK ( SAFETY T R A I N I N G  
A R Y - L A N D F I L L  I /  M U S C A T I N E  SUCCESSFULLY USES IN-TOWN L A N D F I L L S  ( S A N I T  

AGE PATHOGEN COST(COMPOST1NG 1 I /  THE U T I L I Z A T I O N  OF M U N I C I P A L  WASTES. REPORT ON THE PROCESSING OF URBAN 

FREQUEWCY O F  COLLECT I O N  I N  M U N I C I P A L I T Y  S E R V I C E /  

I L I Z A T I O N - W A S T E  ) / MUSHROOMS1 MICROBES 1 AND M A L N U T S I T I O N  ( COMPOSTING UT 
MAMMOTH BUDGET I S  A MUST FOR NEW YORK ( C O L L E C T I O N  ) /  

I C O L L E C T I O N  J /  YOU MUST HAVE A GARBAGE D I S P O S A L  U N I T  ( G R I N D E R f G A R B A G E )  
1 1 I /  EQUIPMENT B I D S  MUST H A V E  GUARANTEED MAINTENANCE ( C O L L E C T I O N (  V E H I C L E  

N 
P R E S I D E N T  JOHNSON SPURS N A T I O N  TO ACT ON S O L I D  WASTE PROBLEMS/ 

L I /  ENGLAND'S OLDEST "HAUCIER"  SERVES N A T I O N ' S  I N D U S T R I A L  HUB ( C O L L E C T I O N  S A N I T A R Y - L A N U F I L  
CALUMET I N C I N E R A T O R  - CHICAGO'S SECOND1 N A T I O N ' S  LARGEST ( E M I S S I O N I C O N T R O L )  C O M P O S I T I O N  ) /  

CHICAGO HAULER G I V E S  V I E W S  ON N A T I O N A L  GROUP/ 
RPOUS) SALVAGE(N0N-FERROUS)  1/  AUTOMOBILE D I S P O S A L  A N A T I O N A L  PROBLEM ( BULKY-WASTE C O S T ( D I S P 0 S A L )  SALVAGE 
P O L L U T I O N  I N  R E L A T I O N  TO AGRICULTURE AND FORESTRY/  A N A T I O N A L  PROGRAM OF RESEARCH FOR ENVIRONMENTAL Q U A L I T  

TA F I G U R E  OF 5.1 POUNDS OF MATTER D A I L Y  I N D I C A T E D  B Y  N A T I O N A L  SURVEY ( Q U A N T I T Y  C O L L E C T I O N  I /  PER C A P 1  
GRANT MANAGEMENT ) /  P R E L I M I N A R Y  D A T A  A N A L Y S I S ,  1968 N A T I O N A L  SURVEY OF COMMUNITY S O L I D  WASTE P R A C T I C E S  ( 

( C O L L E C T I O N )  FREQUENCY ) /  N A T I O N A L  SURVEY OF REFUSE C O L L E C T I O N  P R A C T I C E S  ( COST 
A M A T I O N (  LAND)  C C S T ( @ P E R A T I N G I  I / 4 N A T I O N A L  SURVEY O F  S A N I T A R Y  L A N D F I L L  P R A C T I C E S  RECL 

REVIEW OF THE N A T I O N A L  S O L I D  WASTES PROGRAM/ 

R E T I C A L  AND TECI 'NOLOGICAL D I S C U S S I O N  OF TREATMENT B Y  NATURAL CONVERSION I N T O  ORGANIC H U M I C  COMPOST. ( COM 
PRESERVING OUR NATURAL H E R I T A G E /  

ARBAGE) I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART I - NATURE AND MAGNITUDE ( Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T  
THE NATURE OF I N C I N E R A T O P  SLAGS ( R E S I D U E ( A N A L Y S 1 S  ) /  

0 4-0 1 -0 13 2 1 
08-03-0 1523 
C 8- 03- 00 5 8 1 
08-09 -0080 8 
08-03-00434 
0 8-0 3-0 15 1 3  
08-14-01678 0 2 -0 2 -0 08 09 

0 8-06 -00 42 5 
0 8- 06 - 00 8 5 3 
08-06-00952 
08-03 -0 1447 
08-06-00820 
08-06-00437 
08-03-00041 
0 8- 06- 00 BO 6 
07-12-01692 
0 2-0 2-0 1 1 1 7 
0 6- 0 1- 00 24 5 
06-03-00896 
0 6- 0 2- 00 6 74 
06-03-01165 
06-04-003 11 
06-03-00546 
06-05-00 218 
06-01-00533 
0 6- 0 5-OC40 2 
06-04-00727 
0 8-06-0 1 3  22 
08-03-00144 
06-05-005 72 
0 6- 0 4- 0 1 8 5 6 
06-03-0 1578 
06-01-00764 
0 6- 0 2- 00 2 4 1 
03-0 1-0 1213 
03-0 1-01 433 
0 1-0 1-00726 
06-03-00276 
0 8- 03-000 11 
08- 13-00492 
0 8- 1 3-0 19 40 
03- 0 1-00647 
0 7-0 1-0 108 3 
08-13-00477 
05-09-02113 
02 -02-0 19 93 
10-09-021 70 
10-09-0 1191 
01-01-00411 
07-01-00412 
08-03-00413 
08-0 3-0@414 
Ol-C2-00405 
06 -1 2 -00 40 9 
06-12-00410 
06- 12-00415 
01 -0 1-00407 
01-05-OC403 
06-C9-00747 
10-02-01375 
0 6- 0 2- 0 1540 
0 6- 0 3-OC 3 45 
06-03-01961 
0 8-C3-0C 5 52 
07-0 1-0 18 33 
0 8- C 3-0 1 2  44 
03 -06-016 94 
0 1- 06-0 1745 
07-01-00499 
06-06-01994 
0 3-0 8-0 1763 
09-C7-00125 
03- 13-0 1 81 5 

01-12-01853 
03-01-01842 
0 8- 0 3- OC 7 8 2 
01-12-0 1592 
01-0 7-007 42 
01-09-02118 
0 1-0 1-0 2 1 19 
02-0 1-00 51 5 
01-0 1-0 15 10 
03 -08-0 2 145 
67-01-02092 
06-04-01302 
01 -01 -009 56 
C! I- 01-0041 1 
08-10-00436 
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DEPARTMENT FOR C O S T I N G  AND S T A T I S T I C A L  PURPOSES/ T H E  
O L )  C O S T ( C A P 1 T A L I  1 /  R E F U S E  F I R E D  STEAM GENERATOR AT 

TRANSFER-STAT I C N  QUPNT I T Y  COMPOS I T  I O N  I /  S A N I T A T I O N  
PROCESS) SURVEY hATER-WALL CCSTI: C P E R A T I N G )  D E S I G N  I /  
S I T I O N  C O S T ( C A P I T A L 1  WATER-WALL E M I S S I O N ( C O N T R O L 1  I / 
Y ) /  
I T Y  C O S T ( O P E R A T 1 N G I  I /  STUDY ADVOCATES ST. L O U I S  U S E  

F I R S T  ZIMMERMAN PROCESS P L A N T  
B I G  I N C I N E R A T O R  

N D F I L L  I /  FREE C O M P E T I T I O N  IS T H E  SYSTEM I N  L I N C O L N ,  

YOU DON'T 

STE LAW ) /  
FORMER NEW-YORK C H I E F  F I N D S  P R I V A T E  H A U L E R S  

CONTROL)  SMOKE ) /  A NEW I N C I N E R A T O R  CCNTROL METER I S  
S A N I T A R Y  F I L L  

A R Y - L A N D F I L L  I /  NO COVER M A T E R I A L  
A R Y - L A N D F I L L  I /  BOLD P L A N S  

HOW MANY TRACTORS ARE 
ON-EQUIPMENT 1/  E Q U I P M E N T  

RESEARCH 
APWA S E S S I O N  ON S O L I D  WASTES RESEARCH 

R I M E N T A L  PROJECT OFFERS S O L U T I O N  TO C H I N A ' S  S A N I T A R Y  
1 /  TECHNICAL-ECCNOMIC STUDY OF S O L I D  WASTE D I S P O S A L  

D P O L L U T I O h (  WATER) S I T E - S E L E C T I O R  ) /  REFUSE D I S P O S A L  
) I  RESEARCH 

D I S P O S A L  
GARBAGE CANS - WHO 

CH I /  COUNTY P L A N S  D I S P O S A L  
BADLANDS BECOME GOOD 

NC BED OF ROSES, SAYS 
L I N E S  FOR T H E  COMPOSTING O F  RAW GROUND REFUSE I N  THE 

COMPOSTING AND T H E  USE O F  REFUSE COMPOST I N  THE 

PMENT AND S I G N I F I C A N C E  C F  COMPOST PREPARATION I N  THE 
I N A U G U R A T I O N  OF THE COMPOSTING P L A N T  AT DANTUMADEEL T 

COMPOSTING C I T Y  REFUSE I N  THE 
S T I N G  ECONOMICS ) /  T H E  

USE OF COMPOST I N  THE 
COMPOST-MAK I N G  I N  THE 

S ALV AGE 
C-TRANSPORT I /  VACUUM 
-HUCKINGEN ) ( COMPCSTING DANO SLUDGE(SEWAGE) 1/ DAS 

ON B A S I S  OF EXAMPLE OF PEFUSE I N C I N E R A T I O N  PLANT AT 
T H I S  M A R I N E R  

WE 
O L L E C T I O N (  CONTAINER 1 1 / PROGRESSIVE I D E A S  H E L P  

REPORT ON COMPOSTING E M P H A S I Z E S  E F F I C I E N C Y  ( P A T E N T  
I O N  1 /  FORMER 
WASTE COMPACTION/ 

/ 
TOR ON TO' S 

I O N  ) /  
L E M I S S I O N ( C O N T R 0 L )  C A P A C I T Y  I /  B U I L D  I N C I N E R A T O R  

RESEARCH ON COMPOSTING OF C I T Y  REFUSE AND 
A F I E L D  STUGY ON THE D I S P O S A L  O F  GARBAGE ANC 

F T H E  COMPOSTING P L A N T  A T  DANTUMADEEL, NETHERLANDS ( 

S U S I N G  L I G H T  R A D I A T I O N  AND A WATEP-SOLUBLE METAL OR 
FERT I L I Z E R - V A L U E  .)/ A V A I L A B I L I T Y  OF 
E /  POT A N 0  F I E L D  EXPERIMENTS ON THE EFFECT O F  

I /  E F F E C T  OF A D D I T I O N  OF 
P O S T I N G  ) /  
REENHOUSE C O N D I T I O N S  ( S O I L - C O N D I T I O N E R  1/ E F F E C T  O F  
ECT O F  N I T R O G E N  SOURCES, WHEAT STRAW, AND SAWDUST ON 
GE MUD COMPOSTS/ A V P I L A B I L I T Y  OF T H E  PLANT N U T R I E N T S  
N AND A WATER-SOLUBLE METAL OR NITROGEN BASE S A L T  O F  

NO P O L L U T I N G  SMOKE AND 
FREE C I T Y  C O L L E C T I O N S  

C T I O N  I /  
O M P L A I N T S  R A D I O  I /  WASHlNGTON F I R M  M I S S E S  

S A L I N E  WATER CONVERSION A T  
T I O N ( V 0 L U M E )  S A N I T A F Y - L A N D F I L L  1 / 
I L L  1/  S I Z E  

THE NETHERLANOS F I N D S  
N C E )  ) /  T I R E  F A I L U R E  
T t O P E R A T I N G )  I /  COLD WEATHER I S  
T E S ( R E F U S E 1  I /  

PEAK REFUSE LOADS ARE 
/ 

THE R E ' S  
( COMPOST (ANALYS I S  ) /  SED RESEARCH REPORT 

U I P M E N T  I /  BURBANK, C A L I F O R N I A ,  F I L L S  CANYON TO G A I N  

RCH REPORT NO. 16 ON REFUSE COMPOSTING EXPERIENCE I N  

S A N I  T ARY-L AN DF I L L  

HAULER S E R V I N G  U.N. I S  ONE OF 

P R O J E C T I O N  I /  

E C T I O N )  C O L L E C T I O N  ) /  C L E A N  AND Q U I E T  ( 
T H E  I N F L U E N C E  O F  VARIOUS COMPOSTING PROCESSES NON SPOREFORMING PATHOGENIC B A C T E R I A  ( PATHOGEN I /  06-09-00448 

DAYTON B U R I E S  NON-BURNABLES ( S A N I T A R Y - L A N D F I L L  ) /  07-0 1-0 1186 
BERMUDA H A S  IT EASY ON D I S P O S A L  PROBLEMS - NONE ( S A N I T A R Y - L A N D F I L L  ) /  07-0141661 

A N D F I L L  ) /  THE R E L A T I V E  A T T R A C T I V E N E S S  OF M I L L E D  AND N O N M I L L E D  REFUSE T O  RATS AND F L I E S  ( GONDARD VECTOR S 05-02-01963 
ORGANIC O R I G I N  I N T O  F E R T I L I Z E R  AND I N C I N E R A T I N G  THE NONTRANSFORMABLE SUBSTANCES ( COMPOSTING I N C I N E R A T I C N  06-04-00319 

T H E  NORBA SYSTEM ( C O L L E C T I O N  I /  03-C2-0C801 

NATURE O F  RECORDS R E Q U I R E D  TO BE K E P T  B Y  A C L E A N S I N G  

NAVY C A R R I E S  NEW YORK D A I L Y  REFUSE ACROSS WIDE BAY TO 
NAVY CONTEMPLATES STEAM GENERATING I N C I N E R A T O R  I H E A T  
NAVY TO I N C I N E R A T E  R U B B I S H  FOR POWER ( HEAT-RECOVERY 
N A V Y  TO I N C I N E R A T E  R U B B I S H  FOR POWER ( POWER- RECOVER 
NEARBY S T R I P  M I N E S  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  R 
N E A R I N G  COMPLETION ( W E T - O X I D A T I O N  SLUDGE(SEWAGEI  ) /  
NEARS COMPLETION/  
N E A T  L I T T L E  BALES OF GARBAGE/ 
NEBRASKA ( C O S T ( C O L L E C T I 0 N )  COST( O P E R A T I N G )  S A N I T A R Y -  
NEBRASKA MAN WINS W I T H  SCOOTER P L A N  ( C O L L E C T I O N  ) /  
NEED A T A L L  STACK ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R O L 1  I /  
NEED FOR T E S T  CODE FOR LARGE I N C I N E R A T O R S /  
NEED MEASURES TO A I D  ABANDONED CAR SALVAGE ( BULKY-WA 
NEEDED C C O L L E C T I O N  ) /  
NEEDED ( COMPOS I T  I O N  ( REF USE I CALOR I F  I C - V  A LUE E M I S S  I CN 
NEEDED - NOW/ 
NEEDED FOR CONVERTED REFUSE ( REDUCT I O N ( V 0 L U M E I  S A N I T  
NEEDED FOR REFUSE D I S P O S A L  I N  LONDON ( T R A N S f E R  S A N I T  
NEEDED FOR S A N I T A R Y  F I L L /  
NEEDED FOR S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L L  COMPACT1 
NEEDED LAND ( R E C L A M A T I O N ( L A N D )  S A N I T A R Y - L A N D F  I L L  QUA 
NEEDED ON S O L I D  WASTE/ 
NEEDS/  
NEEDS ( COMPOSTING I /  EXPE 
NEEDS AND P R A C T I C E S  ( I N C I N E R A T I O N  Q U A N T I T Y  COMPOST I N  
NEEDS AND P R A C T I C E S  I N  NORTHEASTERN I L L I N O I S  METRCPCL 
NEEDS I N  RURAL WASTE U T I L I Z A T I O N  ( A G R I C U L T U R A L  WASTE 
NEEDS NEW METHODS ( I N C I N E R A T I O N  S A N I T A R Y - L A N C F I L L  I /  
NEEDS THEM ( S A C K S ( P A P E R )  C O L L E C T I O N  ) /  
NEEDS TO YEAR 2000 ( COST ( C O L L E C T I O N )  REGIONAL-APPROA 
NEIGHBORS ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  I /  
NEOPHYTE OF C O L L E C T I O N S  ( C O L L E C T I O N  ) /  
NE THE R LANDS/  NEW G U I D E  
NETHERLANDS ( A P P L I C A T I O N ( C O M P 0 S T )  I /  
NETHERLANDS ( COMPOST ( ANALY S I S  I /  SED RESEA 
NETHERLANDS ( COMPOSTING SLUDGE(SEWAGE)  G R I N D I N G  ) /  D 
NETHERLANDS ( N I G H T - S O I L  S L U D G E ( S t W A G E 1  ) /  
NETHERLANDS ( VAN-MAANEN SALVAGE DANO I /  
NETHERLANDS F I N D S  NO GOLD I N  COMPOSTED REFUSE ( COMPO 
NETHERLANDS I N  1959/ 

NAVY BASE,  NORFOLK, V I R G I N I A  ( I N C I N E R A T I O N  HEAT-RECO 

NETHERLANDS,  I T S  H I  STORY, P L A N N I N G  AND P O S S I B I L I T I E S /  
NETS $11,639 ( I N C O M E ( S A L V A G E )  SALVAGE I /  
NETWORK SERVES 3 ,0C@ APARTMENTS ( COLL ECT I O N  P N E U M A T I  
NEUE KOMPOSTWERK I N  DUISBURG-HUCKINGEN ( T H E  NEW COMP 
NEUSTADT I N  H O L S T E I N  ( D E S I G N  HEAT-RECOVERY POWER ECO 
NEVER L E A V E S  THE HARBOR ( BARGE TRANSFER I /  
NEVER REFUSE PEFUSE I S  C H I C A G O  MAN'S SLOGAN/ 
NEW-JERSEY P R I V A T E  CONTRACTOR ( C O L L E C T I O N ( V E H I C L E 1  C 
NEW-METHODS I /  
NEW-YORK C H I E F  F I N D S  P R I V A T E  HAULERS NEEDED ( COLLECT 
NEW-YORK'S ANSWER T O  A I R - P O L L U T I O N  PROBLEM - O N - S I T E  
NEW-YORK'S LARGEST ( C O L L E C T I O N  1 / 
NEWBURN PUTS I T  I N  T H E  SACK ( SACK(PAPER1 ECONOMICS ) 
NEWEST I N C I N E R A T O R  ( D E S I G N  ) /  
NEWSPAPER D I S C U S S I O N  PRODUCES DOUBTFUL D A T A  ( COLLECT 
NEXT T O  D I S P O S A L  S I T E  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L  
N I G H T  S O I L /  
N I G H T  S O I L  B Y  COMPOSTING ( PATHOGEN I /  
N I G H T - S O 1  L S LUDGE ( S  EWAGE I. I / I N A U G U R A T I O N  0 
N I N E T Y  FOUR PERCENT VOTE AYE ( S A C K l P A P E R )  C O L L E C T I C N  
N I T R O G E N  BASE S A L T  OF N I T R O U S  OR H Y P O N I T R I C  A C I D  ( SA 
N I T R O G E N  I N  COMPOSTS PREPARED FROM WASTE M A T E R I A L S  ( 
NITROGEN OF SOME F E R T I L I Z E R S  PRODUCED FROM TOWN R E f U S  
N I T R O G E N  ON C I G E S T I O N  OF PAPER PULP ( D I S P O S A L ( S E W E R )  
N I T R O G E N  REQUIREMENT OF SOME M U N I C I P A L  COMPOSTS ( COM 

N I T R O G E N  TRANSFORMATIONS I N  SUB-HUMID S O I L  UNDER GREE 

N I T R O U S  OR H Y P O N I T R I C  A C I D  ( SALVAGE I /  METHOD OF DEG 
NO ASH CANS ( I N C I N E R A T I O N  C H U T E S ( R E F U S E )  )/ 
NO BAR TO CONTRACTOR/ 
NO BED OF ROSES, SAYS NEOPHYTE OF C O L L E C T I O N S  ( COLLE 
NO CHANCE FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  C O L L E C T I O N  C 
NO COST FO* FUEL ( HEAT-RECOVERY HEAT(PROCESS1 I /  
NO COVER M A T F R I A L  NEEDED FOR CONVERTED REFUSE ( REDUC 
NO DETERRENT TO GOOD REFUSE D I S P O S A L  ( S A N I T A R Y - L A N C F  
NO GOLD I N  COMPOSTED REFUSE ( COMPOSTING ECONOMICS I /  
NO LONGER A PROBLEM ( S A N I T A R Y - L A N D F I L L  T I R E t M A I N T E N A  
NO OBSTACLE TO FILL-AND-COVER ( S A N I T A R Y - L A N D F I L L  CCS 
NO P O L L U T I N G  SMOKE AND NO A S H  CANS ( I N C I N E R A T I O N  CHU 
NO PROBLEM ( S A N I T A R Y - L A N D F I L L  I/ 
NO REFUSE REFUSED ( BULKY-WASTE C O L L E C T I O N  Q U A N T I T Y  ) 
NO U G L I N E S S  HERE ( I N C I N E R A T I O N  I /  
NO. 16 CIN REFUSE COMPOSTING E X P E R I E N C E  I N  NETHERLANOS 
NO I S E ( C O L L E C T I 0 N )  STOQAGE I U N S A N I T A R Y )  C O N T A I  N E R S ( C 0 L L  

NITROGEN SOURCESI WHEAT STRAW, AND SAWDUST ON NITROGE 

NITROGEN,  PHOSPHORUS AND P O T A S S I U M  I N  TOWN REFUSE AND 

01 - 12-0 19 97 
0 8- 0 3-006 21 
09-06-007 15 
0 8- 04-0 00 3 6 
08-03-0 10 2 5 
08-04-00993 
07- 14- 0 1 73 9 
10-01-01028 
08-03-00104 
10- 1 1-00 16 1 
03-0 1-0 17 26 
03-0 2-0 1544 
OB-0 3-0 1355 
08-12-0 1938 
01-07-01 903 
03-01-01576 
0 8-06 -00 4 3 5 
07-01-01336 
06-03-00102 
01-05-01734 
0 7- 0 2- 00 59 4 
07-0 2-00 156 
07-0 1-0 1460 
01-01-01620 
01 -0 1-0 1625 
06-01-00 634 
01-01-0 20 17 
01 -05 -0 12 93 
01-09-01538 
08-03-00669 
03-09-00652 
0 1- 0 5- 0 179 6 
0 7-0 1-0 10 99 
01- 12-0 1768 
0 6-0 1-00 390 
06-06-00338 
06- 03-002 58 
06- 01-00 3 5 1 
06-03-00346 
06-03-00 89 3 
06-03-0 13 31 
06- 06-00 3 32 
06 -0 3 -0 0 2 9 2 
04-01-00630 
10-09-0 1261 
06-0 3-0 19 67 
OB-C?-O 12 43 
09-0 6-0 16 83 
01 -1 2-0 15 82 
0 3- 0 1- 0 1 5 6 8 
06-04-0 1735 
03-0 1-0 15 76 
03-05-0 2167 
0 3 -0 1 -0 1 5 79 
03-09-01882 
0 8-0 3-01470 
03 -1 3 -0 169 3 
0 8- C 3- 0 0 69 1 
06-0 1-0 1G 24 
06-02-01522 
06- C 3- CO? 46 
03-09-00 167 
10-13-02169 
96-07-0 15 1 1 
06-06 -0 1 1  29 
G9-01-00933 
0 6- 0 8-008 38 
0 6 -06 -0 1 80 9 
06-06-0 1809 
06-06-0 15 17 
10-1 3-02 169 
0 8- 0 1-00 140 
03-13-0 19 19 
'3 1- 12-0 1768 
03-01-01766 
08-03-00683 
06-03-00102 
07-01-0C798 
06-0 3-0 13 3 1 
0 7- 0 2- OOC 80 
07-01-0 1077 
08-0 1-00140 
07-01-01437 
02-06-001 24 
0 8- 0 3- 003 99 
06-03-002 58 
03 -0 1-009 1 5 
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ST REMOVAL I N S T A L L A T I O N  I N  M U N I C H  REFUSE POWER P L A N T  NORD I ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S  I O N ( C O N T R 0 L )  
N COMBUSTI@N OF REFUSE, BASED ON DATA OF POWER PLANT NOQD O F  M U N I C I P A L  E L E C T R I C I T Y  WORKS? MUNICH I I N C I N E R  
P T T A L )  ) /  REFUSE F I R E D  STEAM GENERATOR AT NAVY BASE, NORFOLK, V I R G I N I A  ( I N C I N E R A T I O N  HEAT-RECOVERY WATER- 

REFUSE COMPOSTING P L A N T  A T  NORMAN? OKLAHOMA ( SEGREGATION SALVAGE ) /  
I /  F E G I O N A L  REFUSE D I S P O S A L  I N  T H E  NORTH EAST I REGIONAL-APPROACH O P T I M I Z A T I O N  ECONOMICS 

- S E L E C T I O N  I /  REFUSE D I S P O S A L  NEEDS AND PRACTICES I N  NORTHEASTERN I L L I N O I S  METROPOLITAN AREA P L A N  ( OPEN-D 

/ THE SANITARY L A N D F I L L  METHOD OF REFUSE D I S P O S A L  I N  NORTHERN STATES ( S I T E - S E L E C T I O N  COST(OPERAT1NG)  VECT 

N-EQUIPMENT COMPACTICN ) /  NORTHWESTERN HAULERS ENTHUSE OVER PACKERS ( C O L L E C T 1 0  

ECONOMICS I /  WHY NOT COMPACT YOUR I N D U S T R I A L  WASTE ( T R A N S F E R - S T A T I O N  

S E L E C T I O N  O F  REFUSE D I S P O S A L  S I T E S  I N  NORTHEASTERN I L L I N O I S  ( S A N I T A R Y - L A N D F I L L  ) /  

NORTHERN I R E L A N D  P U L V E R I Z A T I O N  PLANT ( GONDARD ) /  

A D V E R T I S I N G  I S  A HELP TO NORTHWEST CONTRACTOR ( COLLECTION I /  

F L O R I D 4  OCEAN DUMPING TEST NOT A T O T A L  SUCCESS ( OCEAN-DISPOSAL ) /  

WHY NOT MAMMOTH C O L L E C T I O N  V E H I C L E S  ( T R A N S F E R - S T A T I O N  )/  

S I T I O N  1 /  THE ARNHEM COMPOST PLANT - NOTES ON I T S  OPERATION D U R I N G  1961 ( COMPOSTING COMPO 
/ NOVEL PROCESS COULD A I D  I N  WASTE D I S P O S A L  ( SALVAGE I 
NOMICS COMPACTION I /  NOVEL REFUSE TRANSFER S T A T I O N  ( SANITARY-LANDF I L L  ECO 

19 M I L E S  NOT TOO LONG FOR TOULON ( BULK-TRANSPORTATION I /  

S A N I T A R Y  F I L L  NEEDED - NOW/ 
WE I N C I N E R A T E  OUR REFUSE NOW ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  ) /  

I N E R A T I O N  1 /  BURKER NOW FEATURES A L U M I N I Z E D  STEEL S K I N  ( TEPEE BURNER INC 
G E )  I /  WET SLUDGE BURNER NOW MADE FOR SMALL C I T I E S  ( WET-OXIDATION SLUDGEtSEWA 

ATOMIC BLAST MIGHT H E L P  D I S P O S A L ,  GRADUATES HEAR ( NUCLEAR-EXPLOSION PLOWSHARE 1 / 
STUDY F I N D S  PAPER SACKS CUT F L Y  N U I S A N C E /  

CONTRACTOR AND V I L L A G E  STOP N U 1  SANCE ( SANITARY-LANDF I L L  ) /  
I N C I N E R A T O R  NEAR R E S I D E N T I A L  AREA I S  N U I S A N C E  FREE ( C O S T ( C A P I T A L 1  ) /  

GTONt 0.C. ( LAW SEPARATION-REQUIREMENTS / NUISANCE F R E E  OPERATION FOR NEW I N C I N E R A T O R  I N  WASHIN 

U T S  DOWN 'MODEL' CGMPOST PLANT A S  MALODOROUS ' P U B L I C  N U I S A N C E '  ( COMPOSTING I N C I N E R A T I O N  COST( S U B S I D Y )  I /  

L T I P L E - H E A R T H  I /  C E S I G N  O F  INCINERATOR FOR NUT I S L A N D  SEWAGE TREATMENT PLANT I SLUDGE(SEWAGE1 MU 
ST AFTER V A R I 2 U S  TREATMENTS WITH REGARD TO Y I E L D  AND N U T R I E N T  U P T A K E  ( COMPOST(FERTIL1ZER-VALUE)  COMPOSTIN 
ST AFTER VARIOUS TREATMENTS W I T H  REGARD TO Y I E L D  AND N U T R I E N T  UPTAKE ( COMPOSTING F E R T I L I Z E R - V A L U E  I /  F I R S  
Z A T I O N  OF ORGANIC WASTES I N  S @ I L S  ON T H E I R  A V A I L A B L E  N U T R I E N T S  AND EXCHANGEABLE BASE ( COMPOSTING F E R T I L I Z  

T H E  I N F L U  ENCE O F  ORGANIC F E R T I L I Z E R S  ON THE UPTAKE OF M I N E R A L  N U T R I E N T S  BY PLANTS/  

A NUISANCE-FREE GARBAGE COOKER ( ANIMAL-FOOD J /  

SEWAGE D I S P O S A L  PROJECT OF C I T Y  OF NUREMBERG/ 

EFUSE-SEWAGE MUC COMPOSTS/ A V A I L A B I L I T Y  OF T H E  P L A N T  N U T R I E N T S  N I  TROGENI PHOSPHORUS AND POTASSIUM I N  TOWN 

0 

WASTE TREATMENT AT H A W A I I ' S  OAHU P R I S I O N  ( COMPOSTING MARKETING ) /  
CONTAINER SYSTEM H E L P S  OAK PARK BETTER S E R V I C E  ( C O L L E C T I O N ( C 0 N T A I N E R  ) /  

V I L L A G E  OF OAK PARK SOLVES REFUSE PROBLEM ( C O L L E C T I O N  I /  
OAKLAND PARKS U S E  CARDBOARD TRASH C O N T A I N E R S /  

AL METHOD C L A I M S  B I D  ADVANTAGES ( C O L L E C T I O N  SALVAGE OBRON COMPOSTING SI ZE-REDUCTION I /  NEW DISPOS 
P E R A T I N G )  I /  COLD WEATHER IS  NO OBSTACLE TO F ILL -AND-COVER ( S A N I T A R Y - L A N D F I  L L  C C S T ( 0  

I N G  DEPARTMENT ( SAFETY I /  AN OCCUPATIONAL H E A L T H  S E R V I C E  I N  A TRANSPORT AND CLEANS 

AL ) /  F L O R I D A  OCEAN DUMPING TEST NOT A T O T A L  SUCCESS ( OCEAN-DISPOS 

CARE AND PREVENTION OF OCCUPATIONAL BACK-ACHE ( ACCIDENTS SAFETY ) /  

WILL B A L E  R U B B I S H  FOR OCEAN B U R I A L  ( COMPACTING B A L I N G  ) /  

COUNTY USES DYNAMITE ON DEAD OCEAN MAMMALS/ 
F L O P I D A  OCEAN DUMPING TEST NOT A TOTAL SUCCESS ( OCEAN-DISPOSAL ) /  

CARS DROkNED BY SWEDISH S K I P P E R  ( BULKY-WASTE OCEAN-DISPOSAL I /  
D HARVARD U N I V E R S I T Y  FOR I N C I N E R A T I O N  AT SEA STUDY ( OCEAN-DISPOSAL I /  $197 r500 GRANTE 
HE PROBLEMS O F  THE FCOD I N D L S T R V  ( S A N I T A R Y - L A N D F I L L  OCEAN-OISPOSAL COMPOST I N G  I /  I N D U S T R I A L  S O L I D  WASTES 
R I C T  S A N I T A T I O N  STANDARDS OBSERVE0 B Y  S H I P S  AT SEA ( OCEAN-DISPOSAL C O N T A I N E R  ) /  ST 
N C O L L E C T I O N  CGMPOSTING S A L V A G E (  METALS) I N C I N E R A T I O N  OCEAN-DISPOSAL GARCHEY ) /  E N G I N E E R I N G  ASPECTS OF TOhN 

T I O N  E M I S S I O N ( C C h T R 0 L I  BULKY-WASTE S A N I T A R Y - L A N D F I L L  OCEAN-PUMPING 1 / S O L I D  WASTE D I S P O S A L  - WHERE T D  GO F 
Y L A N D F I L L  S I T E S  ( COST SETTLEMENT R E C L A M A T I O N I L A N D )  ODOR ) /  USE OF COMPLETED S A N I T A R  
TO C A P I T O L  H I L L  ( T h A l v S f  E R - S T A T I O N  S A N I T A R Y - L A N D F I L L  ODOR C O L L E C T I O N  QUANTITY ) /  ODORS C U R T A I L E D  AT TRANSF 

SAN FPANCISCO S C L I D  WASTE D I S P O S A L  PROBLEM ( OCEAN-DISPOSAL R A I L - H A U L  I N C I N E R A T I O N  ECONOMICS I /  

L A N D F I L L  GAS BURNED FOR ODOR CONTROL ( S A N I T A R Y - L A N D F I L L  ) /  
I N S E C T  AND ODOR CONTROL I N  S A N I T A R Y  L A N D F I L L S /  

L-WASTE BULKY-WASTE REGIONAL-APPROACH S I T E - S E L E C T I O N  ODOR E M I S S I O N ( C O N T R 0 L i  REFRACTORIES R E S I D U E  H A N D L I N G  
I N  THE D I S P O S A L  C f  TOWN WASTES ( PATHOGEN COMPOSTING ODOR I N S E C T  VECTOR ) /  THE REQUIREMENTS OF H Y G I E N E  
BALL  IST IC-SEPARATOR SbLVAGE L E A C H I N G  SETTLEMENT-RATE ODOR VECTOR ) /  S O L I D  WASTE REDUCTION/SALVAGE P L A N T  3R 

DEODORANT SPRAY D I S I N F E C T S ,  REPELS F L I E S  ( CONTAINEQ UDOP(CONTR0L 1 I /  NEW 
FUSE L A N D F I L L S  ( R E C L A M A T I O N ( L A N D 1  SANITARY-LANDF I L L  ODOR(CONTR0L)  C O M P O S I T I O N  SETTLEMENT ) /  WHY YOU SHOUL 

G A S - F I R E D  PRGTCTYPE COST HCUSEHOLD I /  NEW SMOKELESS ODORLESS I N C I N E R A T O R S  P P O V I D E  ANSWER TO P O L L U T I O N  PRO 

LEVITTOWN GARBAGE CANS 'I SMELL L I K E  A L I L Y  M ( ODOR(CAN1 I /  

SPPAY SYSTEM SUPPRESS€ S I N C I N E R A T O R  ODORS/ 
BURN AWAY THE ODORS ( E M I S S I O N ( C O N T R 0 L I  ) /  

T 4 T I O N  S A N I T A R Y - L A N D F I L L  ODCR C O L L E C T I O N  QUANTITY ODOQS C U R T A I L E D  AT TRANSFER P O I N T  CLOSE TO C A P I T O L  H I  
L O G I C A L )  I /  ORGANIC WASTES OFFER NEW SOURCE OF E L E C T R I C A L  ENERGY ( F U E L - C E L L ( B I 0  
POSAL/  RENO I 1  - AN I N T E R E S T I N G  AND E X C I T I N G  MACHINE O F F E R I N G  P O S S I B I L I T I E S  I N  BOTH REFUSE C D L L E C T I O N  AND 
( P A P E R )  ) /  GROSSE P O I N T E  OFFERS ADVANCED REFUSE S E R V I C E  ( S A C K ( B U R L A P 1  SALVAGE 

G I /  EXPERIMENTAL PROJECT OFFERS S O L U T I O N  TO C H I N A ' S  S A N I T A R Y  NEEDS ( COMPOSTIN 
MARKETING ) /  NEW COMPANY OFFERS TO P P O V I D E  REFUSE PACKAGE ( COMPOSTING SALVAGE 

L A N D F I L L  SHORTAGES SPUR O F F I C I A L  A C T I O N  ( S A N I T A R Y - L A N D F I L L  L A N D I S H O R T A G E )  ) /  

GOVERNMENT OFFERS NEW L A N D F I L L  L E A F L E T  ( S A N I T A R Y - L A N D F  I L L  ) /  

M U N I C I P A L  C O L L E C T I O N  I N  L I M A ,  O H I O /  
HOW GREASE I S  BURNED I N  CANTON, O H I O  ( I N C I N E R A T O R  GREASE(SEWAGE1 SLUDGEISEWAGE)  I /  

R l  NDER(GARBAGE 1 1 / COLUMBUS, O H I O  A I M S  AT GARBAGE FREE STATUS THROUGH GRINDERS I G 
R )  C O L L E C T I O N (  V E H I C L E )  I / F4ST-GPOWING O H I O  F I R M  AVOIDS OVER-EXTENSION ( C O L L E C T I O N ( C O N T A 1 N E  
GES ( C O L L E C T I O N  I I /  T I F F I N ,  O H I O ,  BUYS BETTER REFUSE S A N I T A T I O N  ( C O L L E C T I O N  CHAR 

COMBUSTION OF SLUOGE W I T H  O I L  G A S I F I C A T I O N  BURNERS ( HEAT-RECOVERY ) / 
REFUSE BURNING P L A N T  AT V I E N N A  ( O I L - C O N T A I N I N G  HEAT-RECOVERY H E A T ( S P A C E )  ) /  

INERATOR.  ( SLUCGE(SEWAGE1 ) /  I N C I N E R A T I O N  P L A N T  FOR O I L - C O N T A I N I N G  SLUDGES AND REFUSE WORKING ON P R I N C I P A  
E R A T I O N  S L U D G E ( O 1 L )  I /  I N C I N E R A T I O N  O F  O I L - C O N T A I N I N G  SLUDGES I N  ROTARY DRUM FURNACE ( I N C I N  
N T  - LAYOUT AND O P E R A T I O N  E X P E R I E N C E  ( HEAT-PECOVERY OIL -REFUSE-FUEL H E A T 1 S P A C E )  DESIGN SALVAGE ECONOMICS 

D.P.W. G I V E N  OK TO D I S P O S E  OF S O L I D  WASTE M A T E R I A L /  
M U N I C I P A L  REFUSE PRACTICES I N  OKLAHOMA ( COLLECT I O N  FREQUENCY I /  

REFUSE COMPOSTING P L A N T  A T  NORMAN, OKLAHOMA ( SEGREGATION SALVAGE ) /  

0 8-0 6-00 6 46 
0 8-1 4-00 7 72 
0 8- 0 3-00 62 1 
06-03-009 12 
01 -0 5-0 21 29 
07-03-00 209 
01-05-0 129 3 
0 5- 02- 006 94 
07-0 0 3- 13-0 1-0 1 1474 7 56 

0 3-02-0 10 11 
09-04-00 13 5 
0 3- 0 5- 00 8 6 3 
03-02-01892 
03 -03-013 18 
06-03-00 20 5 
10- 13-0 21 66 
03-03-01017 
07-01-01336 
08-03-01195 
08-03-016 56 
10-0 1-0 10 56 
10-15-018 50 
03- 0 9- 0 1901 
07-01-01660 
08-03-00006 
08-03-00010 
G 9-0 5-0 11 41 
06-03-00169 
08-03-007 75 
0 8-0 3 -0 1 5 24 
0 6- 06-0 12 87 
06-06-01686 
06-06-01218 
06- 0 6-00 3 5 7 
06-06-0 15 17 

06-0 3-0030 8 
03-04-01662 
03 -0 1-0 1684 
03-04-0 141 3 
06-04-0 1566 
07-01-01077 
01-06-0 16 5 1 
01-06-0 20 15 
0 9-04-000 59 
09-04-00135 
09-04-0 1767 
0 9- 0 4-00 1 3 5 
0 9-04-0 18 40 
09-04-01910 
01-10-01122 
09-04-0 18 39 
01-01-00211 
01-01-01398 
0 1-0 1-006 24 
07-10-00 641 
03-03-0 18 51 
07-08-00190 
07-08-01638 
01-01-00726 
06-09-01476 
0 5- 0 2-0 1 8 5 B 
03-04-00701 
03-11-01614 
07- 10-00177 
08-05-00001 
0 8-03-0 1405 
08 -0 6-00 5 67 
03-03-01851 
10-05-0 1161 
03 -0 2 -0 1 3 1 3 
03- 0 9-0 1471 
07-01-01789 
06-01-00634 
06- 04- 0 0 39 3 
07-04-01913 
03-0 1-0 11 39 
0 8-0 3-00 3 3 3 
09-07 -0 1 5 54 
03- 13-0 17 69 
03-0 1-011 10 
08-04-007 54 
0 8- 0 3-0 00 5 1 
08-04-00049 

08-03-01534 
0 1-04-0 2 165 
03-01-00647 
06-0 3-009 12 

08-04-00774 

P 
L 

r? 
L 

r 
ii 

I: 
I: 
I: 

L; 
c 
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RY-LANDF I LL F E E  ( C O L L E C T 1  ON I COST ( D I S P O S A L  1 1 / OKLAHOMA S T U D I E S  REFUSE P R A C T I C E S  ( C O L L E C T I O N  S A N I T A  
BARCELONA'S METHODS ARE M I X T U R E  OF OLD AN0 NEW ( C O L L E C T I O N ( V E H 1 C L E I  I /  

A I N E R l  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  I /  400 YEAR OLD F L O R I D A  C I T Y  MODERNIZES W I T H  C O N T A I N E R S  ( COLLECT 
I T ' S  THE WORLD-WIDE LURE OF T H E  O L D  GARBAGE CAN ( CONTAINER ) /  

DON'T ABANDON T H A T  O L D  INCINERATOR--YET ( D E S I G N  ) /  
REFUSE I N C I N E R A T I O N  - A MODERN APPROACH TO AN OLD PROBLEM/ 

L ECT I ON S A N I  TARY- LANDF I L L I / ENGLAND'S OLDEST " H A U L I E R "  SERVES N A T I O N ' S  I N D U S T R I A L  HUB ( COL 
( W E T - O X I D A T I O N  I /  L I T T  OM VATFORBRENNING AV AVLUT FRA C E L L U L O S E F A B R I K A S J O N E N  

LONDON CENTRE D I S C U S S E S  O N - S I T E  I N C I N E R A T I O N  I O N ( C O N T R 0 L I  ) /  
NEW-YORK'S ANSWER TO A I R - P O L L U T I O N  PROBLEM - O N - S I T E  WASTE COMPACTION/  

GE I N D U S T R Y  AS THEY R E L A T E  TO S O L I D  WASTE D I S P O S A L  ( ON-SITE-PROCESSING ) /  PROBLEMS OF T H E  S A L V A  
1 C O L L E C T I O N  ) /  HAULER ONCE COMPETED W I T H  FREE C I T Y  SERVICE ( COST(OPERAT1NG 

THE C O N S I D E R A B L E  ADVANTAGES OF ONE-MAN C O L L E C T I O N  ( C O L L E C T I O N ( V E H I C L E 1  S A F E T Y  I /  
F I L L  COST(OPERAT1NG) ) /  ONE-MAN L A N D F I L L  SERVES 3 5 , 0 0 0  PEOPLE ( S A N I T A R Y - L A N D  

I /  ONE-MAN REFUSE C O L L E C T I O N  ( C O S T ( C A P 1 T A L I  SACK( PAPER)  
A STUDY O F  S O L I D  WASTE C O L L E C T I O N  SYSTEMS COMPARING ONE-MAN W I T H  MULTI-MAN CREWS ( C O S T ( C O L L E C T I 0 N J  ) /  

CONTRACTOR CUTS C I T Y  C O L L E C T I O N  COSTS ONE-THIRD ( C O L L E C T I O N ( C O N T A I N E R 1  I / 
AN OOLITE- -COVERED S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L L  ) /  

ONOMICS I /  OPEN B I D S  ON C I T Y  D I S P O S A L  F A C I L I T I E S  ( COMPOSTING EC 
P R I V A T E  I N C I N E R A T O R  CO. B E A T S  OPEN BURNING LAW ( TEPEE I /  

MOSES LAKE GETS R I D  OF I T S  OPEN DUMP ( S A N I T A R Y - L A N D F I L L  ) /  
) /  A S A N I T A R Y  F I L L  B U I L T  I N T O  A N  OPEN DUMP ( S A N I T A R Y - L A N D F I  LL RECLAMAT I O N  (OPEN-DUMP) 
S A L  COMMENTS, DUMPS VERSUS F I L L S  ( S A N I T A R Y - L A N D F I L L  OPEN DUMP COST(OPERAT1NG) C O S T ( C O L L E C T I O N 1  ) /  D I S P O  
RK S T A T E  H E A L T H  DEPARTMENT PUTS CURB ON OPEN DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW I N C I N E R A T I O N  P O L L U T I O  
S T ( O P E R A T I N G 1  I /  NEW L E A S E  ON L I F E  FOR MOSES L A K E  A S  OPEN DUMPING ENDS, L A N D F I L L  B E G I N S  ( S A N I T A R Y - L A N C F I L  
STE I /  NEW YORK S T A T E  H E A L T H  DEPARTMENT PUTS CURB ON OPEN DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW I N C I N E R A  

I L L  I /  P U L V E R I Z A T I O N  MAKES G A I N S  AS B R I T I S H  OPEN NEW U N I T S  ( P U L V E R I Z A T I O N  SALVAGE S A N I T A R Y - L A N D F  
HAULERS BUY NEW COMPACTORS AFTER C I T Y  ORDINANCE BAYS OPEN TRUCKS ( C O L L E C T I O N ( V E H 1 C L E I  I /  
A T I O N ( L A N D 1  Q U A N T I T Y  GROUND-WATER COMPACTION SALVAGE OPEN-BURNING 1 / A SURVEY OF S A N I T A R Y  L A N D F I L L  PRACT I C  

A N  OPEN L E T T E R  T C  B A L T I M O R E  ( C O L L E C T I O N  I /  

K AL AMAZOO 

THE S A N I T A R Y  F I L L  COMES F I R S T  ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP ) /  
CONTROLLED B U R N I N G  ON REFUSE DUMPS ( OPEN-DUMP ) /  

TOWN RESCUES C I T I Z E N  FROM RANDOM DUMPING ( OPEN-DUMP ) /  
CONTRACTOPS A S S O C I A T I O N  ENTERS I T S  T H I R D  YEAR ( LAW OPEN-DUMP ) /  Ne J. 

O P E R A T I O N S  I N  FRANKFURT GERMANY ( SALVAGE C O L L E C T I O N  OPEN-DUMP I /  S A N I T A T I O N  
GE I N  I S R A E L  ( P R I C E ( C O M P 0 S T )  G R I N D I N G  C O S T ( C A P I T A L 1  OPEN-DUMP I /  COMPOSTING M U N I C I  P A L  GARBA 
D D I S P O S A L  ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  OPEN-DUMP I /  A SURVEY BY P U B L I C  WORKS - C I T Y  P R A C T I C E  
I T A R Y - L A N D F I L L  I N C I N E P A T  I O N  G R I N D I N G  DISPOSAL(WATER OPEN-DUMP COMPOSTING / A B R I T I S H  SURVEY OF F O R E I G N  R 

OF S A N I T A R Y  L A N D F I L L S  ( RESEARCH C O M P O S I T I O N  SURVEY OPEN-DUMP COST(OPERAT1NG) COMPACTION MOISTURE-CONTENT 
/ T H E  ECOROMIC D I S P O S A L  OF TOWN'S REFUSE ( OPEN-DUMP H I  STORY C O M P O S I T I O N  Q U A N T I T Y  I N C I N E R A T I O N  ) 
N D F L L L  TRANSFER-STATION I N D U S T R I A L ( Q U A N T 1 T Y  1 B I L L I N G  OPEN-DUMP LAW A G R I C U L T U R A L (  Q U A N T I T Y )  J / S T A T E  PRODUCE 

G R I N D I N G  ANIMAL-FOOD COMPOSTING SALVAGE R E C L A M A T I O N  OPEN-DUMP LAW H E A L T H  C O S T ( C A P I T A L 1  C O S T ( 0 P E R A T  I N G )  HA 
M I N A T I O N  I N  AN URBAN ENVIRONMENT ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP P O L L U T I O N (  WATER) I /  GROUND-WATER CONTA 
F LOS-ANGELES COUNTY1 C A L I  F C R N I A  ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP Q U A N T I T Y  C H A R A C T E R I S T I C S  I N C I N E R A T O R  SEWER( 
-RECOVERY C O N T A I N E R ( R E F U S E 1  H E A T ( S P A C E 1  I N C I N E R A T I O N  OPEN-DUMP S A C K ( P A P E R 1  COMPACTION DANO COMPOSTING ) /  H 
/ D I S P O S A L  PROBLEMS I N  T H E  COUNTY O F  S T E R L I N G  ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  COMPOSTING J 
P E R A T I N G )  ) /  CCNNECTICUT H A S  G R O h I N G  D I S P O S A L  WOES ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  COST(  C A P I T A L  

D E B R I S  OF AFFLUENCE ( C O S T - B E N E F I T  SYSTEMS-ANALYSI  S OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  P A C K A G I N G  CO 
I - AN OVER-ALL E N G I N E E R I N G  E V A L U A T I O N  ( D E F I N I T I O N S  OPEN-DUMP S A N I T A R Y - L A N D F I L L  P O L L U T I O N  I /  M U N I C I P A L  SO 

CONTROL OF RODENTS AND I N S E C T S  ON DUMPS ( OPEN-DUMPING ) /  
D I S P O S A L  OF I-OUSEHOLD REFUSE I N  WET GRAVEL P I T S  ( OPEN-DUMPING ) /  

L METHODS - SCOPE AND L I M I T A T I O N S  ( P O L L U T I O N ( W A T E R 1  OPEN-DUMPING I /  WASTE D I S P O S A  

ES I N  NORTHEASTERN I L L I N O I S  METROPOLITAN AREA P L A N  ( OPEN-DUMPING S A N I T A R Y - L A N D F I L L  I N C I N E R A T O R  RESEARCH-N 
A STUDY O F  REFUSE C O L L E C T I O N  AND D I S P O S A L  SYSTEM ( OPEN-DUMPING C @ S T ( O P E R A T I N G )  ) /  

T H E  DEVELOPMENT OF OPEN-PIT I N C I N E R A T O R S  FOR SOL I D  WASTE D I S P O S A L /  
OPEN-TOP I N C I h E R A T O R  ( E M I S S I O N ( C O N T R O L 1  I /  

CONOMICS I /  CHEADLE AND GATLEY R E F U S E  D I S P O S A L  P L A N T  OPENED ( COMPOSTING SALVAGE MARKETING(COMPOST1 SEPARA 

A T I O N ( L A N D 1  I /  COUNTY I N  OREGON OPENS L A N D F I L L  TO C I T I Z E N S  ( S A N I T A R Y - L A N D F I L L  RECLAM 

O P E R A T I N G )  R E C L A M A T I O h (  L A N D ) /  S A N I T A R Y  F I L L  - HOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  D E C O M P O S I T I O N ( P R 0 D U C T S I  

SEVEhTH TRANSFER O P E R A T I O N  S I N C E  1 9 5 9  OPENS I N  S E A T T L E /  

T H E  S A N I T A R Y  L A N D F I L L  - HOW I T  OPERATES ( S A N I T A P Y - L A N D F I L L  COST(OPERAT1NG) ) /  

I /  S A N I T A R Y  F I L L  - HOW I T  OPERATES - P A R T  I ( S A N I T A R Y - L A N O F I L L  C O S T ( O P E R A T I O N 1  

T I O N ( C 0 N T A I N E R S  l C O L L E C T I O N ( V E H 1 C L E )  ) /  TEXAS HAULER OPERATES F I L L  J O I N T L Y  W I T H  M U N I C I P A L I T Y  ( S A N I T A R Y - L A  

1 C O S T ( C A P I T A L 1  C O L L E C T I C N  I /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCT I O N  L I N E  B A S I S  ( R O T E R Y - K I L N  SALVA 
HEAT-RECOVERY C O S T ( C A P I T A L ) /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCTION L I N E  B A S I S  ( S A L V A G E ( M E T A L 1  EM 

A T I N G )  VOLUME-REDUCTION 1 /  THE S A K I T A R Y  FILL--HOW I T  OPERATES P A R T  I 1  ( S A N I T A R Y - L A N D F I L L  ECONOMICS C O S T ( 0  
A T I N G )  VOLUME-RECUCTION ) /  THE S A N I T A R Y  FILL- -HOW I T  OPERATES PART 111 ( C O S T l O P E R A T I N G J  ECONOMICS C O S T ( 0 P  

) /  I N C I N E P A T O R  O P E P A T I N G  PERSONNEL ( C O S T ( L A B 0 R )  LABOR(REQU1REMENTS)  
GN I N C I N E R 4 T O R  )/  E X P E R I E N C E  I N  OPERATING STUTTGART GARBAGE I N C I N E R A T I N G  P L A N T  ( D E S 1  
- PART I 1  - REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  - O P E R A T I N G  TECHNIQUES AND EQUIPMENT ( C O S T ( O P E R A T I N G 1  

TRENCH I N C I N E P A T O R  ( E M I S S I C N ( C O N T R 0 L )  ) /  EFFECTS OF O P E R A T I N G  V A R I A B L E S  AND R E F U S E  T Y P E S  ON E M I S S I O N S  FRO 
MCDERN I N C I N E R A T I O N  OF COMMUNITY WASTES ( P O L L U T I O N  OPERATING-PRACTICES E M I S S I O N ( C O N T R 0 L )  D E S I G N  ) /  

F L O R I D A  HAULER RUNS A U N I Q U E  O P E R A T I O N  ( C O L L E C T I O N  C O L L E C T I O N ( C O N T A I N E R 1  I /  

ANOTHER COUNTY OPERATES A S A N I T A R Y  L A N D F I L L  ( RODENT(CONTR0L)  1 / 

PROTOTYPE LOG I N C I N E R A T O R  OPERATES I N  BALTIMORE PARK ( GAS-FIRED I /  

T h o  EUROPEAN C I T I E S  USE CRUSHERS O P E R A T I N G  ON 10-HOUR SCHEDULE ( G R I N D I N G  ) /  

M U N I C I P A L  I N C I N E R A T O R  D E S I G N  AND O P E P A T I O N /  

S E P T T L E  D I S P O S A L  COMPANY RUNS A L E R T  O P E R A T I O N  ( C O L L E C T I O N  CONTRACT COST ( C O L L E C T I O N )  ) /  
P E O P I A  CONTRACTCRS RUN A 'HEADS U P '  O P E R A T I O N  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  ) / 

T I O Y  I /  A NEW I D E A  I N  L A N D F I L L  O P E R A T I O N  ( COMPACTION S A N I T A R Y - L A N D F I L L  TRANSFER-STA 

-WASTE D I S P O S A L  - PART V I  - COMPCST PLANT D E S I G N  AND O P E R A T I O N  ( C@MPOSTING M A R K E T I N G  SLUDGE(SEWAGE1 ) /  MU 

G I /  AUCKLDND' S M U N I C I P A L  COMPOST P L A N T  I N  O P E R A T I O N  ( DANO COMPOSTING SALVAGE(  FERROUS) M A R K E T I N  

P H O E h I X  COMPOST P L A N T  HAS STARTED O P E R A T I O N  ( COMPOSTING ) /  

W I L L I A M S O N ,  M I C b .  CONDUCTS SUCCESSFUL COMPOSTING O P E R A T I O N  ( C C S T ( O P E R A T I N G 1  COST(COMP0ST)  ) /  

THE NEW CCMPOST P L A N T  AT DUISBURG-HUCKINGEN I N  O P E R A T I O N  ( Q U A N T I T Y  C O S T ( C A P 1 T A L )  COMPOSTING ) /  
A NEW I D E A  I N  L A N D F I L L  O P E R A T I O N  ( S A N I T A R Y - L A N D F I L L  I /  

I N C I N E P A T C R  D E S I G N  ( Q U A N T I T Y  O P E R A T I O N  I /  
C O M M U N I T I E S  I N  1 9 5 7  ( COST(OPERAT1NG) C O S T ( C A P 1 T A L )  O P E R A T I O N  I /  S A N I T A R Y  L A N D F I L L S  S E R V I N G  C A L I F O R N I A  
I ( REFRACTORY GRATES HEARTHS A I R - I N L E T S  STACK DRAFT O P E R A T I O N  ) /  D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N  
SANITARY-LAYDF I L L  I / O P E R A T I O N  11 B I G  SQUEEZE TAKES ON REFUSE D I S P O S A L  ( 
VEY O F  EUROPEAN E X P E R I E N C E  W I T H  H I G H  PSESSURE B O I L E R  O P E R A T I O N  BURNING WASTES AND FUEL ( I N C I N E R A T I O N  WATE 
WASTE ) /  O P E R A T I O N  CLEANUP Y I E L D S  49700 TONS OF WASTE ( BULKY- 

THE AFhHEM COMFCST PLANT - NOTES ON I T S  O P E R A T I O N  DURING 1961 ( COMPOSTING C O M P O S I T I O N  I /  

01 -01 - 0 0 8  48 
03-0 1-01 652 
0 3 - 0 1 - 0 1 8 1 4  
03 -1 3-0 1 5  75 
08-03-01029 
08-03-0 1897 
03-0 1-0 18 42 
1 0 - 0 1 - 0 2 0 7 7  
0 8-0 1 -0 1 2 69 
0 3 - 0 5 - 0 2 1 6 7  
04-02-01152 
03-1 3 -01 8 10 
03-0 1-0 1 8 0 7  
07-01-01001 
0 3 - 0 9 - 0 0 0 9 3  
0 3-0 1-020 20 
03-01-0 1794 
07-0 1-01 407 
06-03-01776 
0 8 - 0 7 - 0 1 5 9 7  
07- 0 1-0 1 3 6 4  
07-0 1-0 110 4 
07-01-00394 
0 1-04-0 17 8 1  
07-0 1-0 1 5  4 8  
0 1-04-0 1 7 81 
G 3 - 0  1-0 17 19 
0 5 - 0 5 - 0  18  17 
0 3 - 0 2 - 0 1 5 4 6  
07-01-00792 
07-01-01330 
09-03-01491 
09-03-01743 
01-05-0 1 5 5 8  
03-0 1-0 1189 
0 6 - 0 3 - 0 0 8 9 8  
0 1-0 1-00675 
0 1-0 1-0 1636 
07-0 1-0 1778 
0 1-0 1-0 1888 
0 2  -0 1-0 1741 
0 1 - 0 1 - 0 0 7 2 6  
07-06-00667 
01-01-00685 
0 3 - 0 1 - 0 0 6 7 1  
0 1-0 1-0 18 87 
01-0 1-0041 9 
01-0 1-00690 
01 -01-00407 
0 7 - 0 5 - 0 0 1  8 3  
0 9 - 0 3 - 0 0  5 14 
0 1- 12-0 1 3  11 
03-0 1- 0 1000 
0 1 - 0 5 - 0 1 2 9 3  
0 8 - 0 3 - 0 1 9 5 6  
0 8- 0 4- 0066 1 
06-03-0 1394 
03-03-00700 
0 7 - 0 1 - 0 1 8 2 5  
07-0 1-0 1360 
07-01-0 1359 
07-0 1-0 1358 
07-01-01006 
07-0 1-0 1 8 3 3  
0 8 - 0 7 - 0 0 0  37 
08-03-0 1448 
08-0 3-0 136 1 
07-01-00632 
07- 0 1- 00 6 33 
0 5 - 0 3 - 0 0 5 1 2  
08-03-00824 
0 8 - 0 3 - 0 0 7 5 3  
03-0 1 - 0 0 5  5 7  
0 8- 0 3-0 04 6 6 
0 8- 13-00 8 19 
0 8 - 1 3 - 0 1 6 3 7  
03- 0 1-0 1 7 0 3 
03-01-01626 
03-01-01618 
0 7 - 1 3 - 0 2 1 3 7  
0 6 - 0 3 - 0  17 53 
06- 12-00 410 
0 6- 03-0 1 200 
06-0 0 6- 0 3-0 3-0 0 168 3 44 5 

0 7 - 1 3 - 0 0 1 5 4  
08-1 3 -0 10 8 5 
07- 0 1-0 1 496 
0 8 -  13-007 48 
0 7 - 1 3 - 0 0 5 7 3  
0 8-0 3-00 432 
0 1-0 7 -0 10 3 5  
0 6 - 0 3 - 0 0 2 0 5  
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) /  STUTTGART REFUSE I N C I N E R A T I O N  P L A N T  - L A Y O U T  AND O P E R A T I O N  E X P E R I E N C E  ( HEAT-RECOVERY OIL-REFUSE-FUEL 
I N G  SLUDGE(SEWAGE) S A L V A G E ( M E T A L S  ) SALVAGE(PAPER I I /  O P E R A T I O N  E X P E R I E N C E S  A T  LEATHERHEAD SEWAGE AND REFUS 
I R E )  CHUTE I /  ROOF DAMPER O P E R A T I O N  FOR APARTMENT-HOUSE I N C I N E R A T O R S  ( S A F E T Y ( F  
AW SEPARATICN-REQUIREMENTS I /  N U I S A N C E  FREE O P E R A T I O N  FOR NEW I N C I N E R A T O R  I N  WASHINGTON, D.C. ( L 

( BULKY-WPSTE S A N I T A R Y - L A N D F I L L  S A L V A G E ( M E T A L 1  I / O P E R A T I O N  J U N K L I F T  - A COMMUNITY P U B L I C  WORKS PROGRAM 
S T ( 0 P E R A T I N G I  WATER WALL HEAT-RECOVERY I /  D E S I G N  AND O P E R A T I O N  OF B I G  I N C I N E R A T O R  FURNACES ( C O S T ( C A P 1 T A L I  
S I O N ( C O N T R 0 L )  MAINTENANCE ) /  PROBLEMS ENCOUNTERED I N  O P E R A T I O N  OF LARGE I N C I N E R A T O R  P L A N T  ( STORAGE OVERHE 
WAGE) K I L N ( R 0 T A R Y  I /  O P E R A T I O N  OF L O U I S V I L L E ' S  NEW I N C I N E R A T O R  ( S L U D G E ( S E  
G I N S T A L L A T I O N  ( G R I N D I N G  I N C I N E R A T I O N  I /  D E S I G N  AND O P E R A T I O N  OF MS COMBUSTION CONE P L A N T  W I T H  REFUSE CRU 
T R O L )  ) /  CONSTRUCTION AND O P E R A T I O N  OF REFUSE I N C I N E R A T I O N  PLANT ( E M I S S  I O N ( C 0 N  
S I N  EUROPE - PREVEFITION OF A I R  AND WATER P O L L U T I O N ,  O P E R A T I O N  OF REFUSE I N C I N E R A T I O N  P L A N T S  COMBINED W I T H  
OMPACTION I /  O P E R A T I O N  OF S A N I T A R Y  L A N D F I L L S  ( METHODS EQUIPMENT C 
E Q U I P M E N T - L A N D F I L L  I /  O P E R A T I O N  OF S A N I T A R Y  L A N D F I L L S  ( SETTLEMENT-METHODS 

A N D F I L L  COST(OPERAT1NG 1 COMPOSTING 1 / O P E R A T I O N  OF T H E  REFUSE T I P  OF ANGOULEME ( S A N I T A R Y - L  
O N ( C O N T R 0 L )  I /  EFFECT O F  FURNACE D E S I G N  AND O P E R A T I O N  ON A I R  P O L L U T I O N  FRCM I N C I N E R A T O R S  ( E M I S S I  

COMPOSTING O P E R A T I O N  HANDLES REFUSE AND SLUDGE ( SALVAGE ) /  

O P E R A T I O N  O F  S A N I T A R Y  L A N D F I L L S  B Y  C O U N T I E S /  

O I S P @ S A L  S I T E  O P E R A T I O N  R A I S E S  L I A B I L I T Y  Q U E S T I O N S /  
SEVENTH TRANSFER O P E R A T I O N  S I N C E  1959 OPENS I N  S E A T T L E /  

K C A R R I E D  OUT I N  COVENTRY ( C O L L E C T I O N  S I M U L A T I O N  ) /  O P E R A T I O N A L  RESEARCH I N  M U N I C I P A L  E N G I N E E R I N G  W I T H  RE 
S A N I T A R Y  L A N D F I L L  OPERATIONS/  

L I G H T  EQUIPMENT FOR SMALL TOWN S A N I T A R Y  L A N D F I L L  O P E R A T I O N S /  
MPLE CCNTROL T E S T  WHICH CAN B E  MADE BY COMPOST P L A N T  O P E R A T I O N S /  S I  
R T I C L E  S I Z E  R E D U C T I O N  OF REFUSE AT S A N I T A R Y  L A N D F I L L  OPERAT I O N S /  THE R E S U L T S  O F  PA 
T I R E D  TRACTOR SUCCESSFULLY HANDLES S A N I T A R Y  L A N D F I L L  O P E R A T I O N S  ( COMPACTION-EQUIPMENT COST ( C O L L E C T I C N )  CO 
ASTE D I S P O S A L  - P A R T  V P L A N N I N G  M U N I C I P A L  COMPOSTING O P E P A T I O N S  ( COMPOSTING SALVAGE COMPOST(ANALYS1S)  1 / 
T Y P E  EQUIPMENT SHOWS USEFULNESS I N  SANITARY-LANDF I L L  OPERATIONS ( C O S T ( C A P I T A L 1  ) /  L I G H T  TRACK- 
I N G  O F  M U N I C I P A L  REFUSE AND SOME EUROPEAN COMPOSTING O P E R A T I O N S  ( COST(  O P E R A T I N G )  DAN0 C O S T ( C A P 1 T A L )  SURVE 

TACOMA D I S C O N T I N U E S  COMPOSTING OPERATIONS ( F A I L U R E  ) /  
FUNDAMENTALS OF S A N I T A R Y  L A N D F I L L  OPERATIONS ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  I /  

TRANSFER O P E R A T I O N S  ( SEWER-DISPOSAL G R I N D E R ( H 0 M E )  ) /  
COMPOSTING OPERATIONS B E G I N  AT HOUSTON/ 

COST ( O P E R A T I N G )  ) /  L A N D F I L L  O P E R A T I O N S  BY LOS ANGELES COUNTY ( S A N I T A R Y - L A N D F I L L  
OPEN-DUMP I /  S A N I T A T I O N  O P E R P T I O N S  I N  FRANKFURT GERMANY ( SALVAGE C O L L E C T I O N  

E F I N A N C I N G  I /  S A N I T A R Y  L A N D F I L L  O P E R A T I O N S  I N  NEW YORK S T A T E  ( C O S T ( O P E R A T I N G 1  SALVAG 

I 1  A I N C I N E R A T O R  OPERATORS MAhUAL/  

COMPOSTING O P E R A T I O N S  I N  LOS ANGELES COUNTY/ 

I N C I N E R A T O R  D E S I G N  W I T H  OPERATOR I N  M I N D  ( HEAT-RECOVERY I /  

P R I V A T E  CONTRACTOR O P P O R T U N I T I E S  I N  THE S O L I D  WASTES PROGRAM/ 
EFUSE D I S P O S A L  I N  THE NORTH E A S T  ( REGIONAL-APPROACH O P T I M I Z A T I O N  ECONOMICS I /  R E G I O N A L  R 
N OF A WASTES MANAGEMENT SYSTEM ( L INEAR-PROGRAMMING O P T I M I Z A T I O N  ECONOMICS I /  A MATHEMATICAL MODEL FOR T H  
T I M I Z A T I O N  ECONCMICS ) /  A M A T H E M A T I C A L  MODEL FOR T H E  O P T I M I Z A T I O N  OF A WASTES MANAGEMENT SYSTEM ( L I N E A R - P  
ERY POWER ECONOMICS(P0WER) ) /  MODEL I N V E S T I G A T I O N  OF O P T I M U M  LAYOUT O F  R E F U S E  I N C I N E R A T I O N  P L A N T S  FOR SMAL 

F E R )  T R A N S F E R - S T A T I C N  COMPOSTING I N C I N E R A T I O N  I /  T H E  ORANGE COUNTY REFUSE D I S P O S A L  SYSTEM ( P R O J E C T I O N  SAN 
ORANGE COUNTY ADOPTS MASTER P L A N  OF REFUSE D I S P G S A L /  

W I C H I T A  ORDINANCE ( C O L L E C T I O N  LAW ) /  
DAVENPCRT'S COMPREbENSIVE REFUSE C O L L E C T I O N  ORDINANCE ( LAW I /  

DAVENPORT WRITES NEW REFUSE COLLECTION,  D I S P O S A L  ORDINANCE ( LAW ) /  
K A N S A S  C I T Y  ENACTS NEW REFUSE ORDINANCE ( LAW ) /  

KALAMAZOO HAULERS BUY NEW COMPACTORS AFTER C I T Y  ORDINANCE BAYS OPEN TRUCKS ( C O L L E C T I O N ( V E H 1 C L E )  I /  
I /  ELEMENTS OF AN ORDINANCE FOR REFUSE D I S P O S A L  ( LAW S A N I T A R Y - L A N D F I L L  

W I C H I T A ' S  ORDINANCE ON S A N I T A T I O N  PROCEDURES ( LAW I /  
A S T O R I A ' S  ORDINANCE P P O V I D E S  FOR CONTRACT ( LAW I /  

D I S P O S A L  MAKES V A R I E T Y  OF LOCAL ORDINANCES ( LAW ) /  
REFUSE BOOK SHOWS GREAT RANGE OF U.S. O R D I N A N C E S  PART 1 ( L E G A L  LAW ) /  
REFUSE BOOK SHOWS GREAT RANGE OF U.S. OPDINANCES PART 2 ( LEGAL LAW ) /  
REFUSE BCOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 3 ( L E G A L  LAW I /  
REFUSE BOOK SHOWS GREAT RANGE O F  U.S. ORDINANCES P A R T  4 ( LAW I /  

R E C L A M A T I O N (  L A N 0  1 1 / COUNTY I N  OREGON OPENS L A N D F I L L  TO C I T I Z E N S  ( S A N I T A R Y - L A N D F I L L  
P R I V A T E  HAULERS HOLD STRONG OREGON P O S I T I O N  ( C O L L E C T I O N  ) /  

ORGANIC AND C H E M I C A L  F E R T I L I Z E R  ( COMPOSTING I /  
IQUOR ( W E T - O X I D A T I C N  I /  S E P A R A T I N G  ORGANlC AND I N O R G A N I C  CONSTITUENTS OF WASTE S U L F I T E  L 
R E S U L T I N G  COMPOST ( COMPOSTING I /  ORGANIC COMPOSTS S T A R T I N G  FROM ORGPNIC WASTE ANC T h E  
R E S U L T I N G  COMPOST/ ORGANIC CCMPOSTS S T A R T I N G  FROM ORGPNIC WASTE AND THE 
AGE I /  FERMENTATION O F  WASTE M A T E R I A L S  C O N T A I N I N G  ORGANIC C O N S T I T U E N T S  ( COMPOST1 NG SLUDGE(SEWAGE1 GARB 

U A N T I T Y  C O M P O S I T I O N  ECONOMICS I / THE U T I L I Z A T I O N  O F  ORGANIC D O M E S T I C  WASTES ( COMPOSTING SLUDGE(  SEWAGE) Q 
CONOMICS I /  T H E  U T I L I Z A T I O N  O F  ORGANIC DOMESTIC WASTES ( SLUDGE( SEWAGE) COMPOSTING E 
NG ) /  CONTINUOUS PRGCESS FCR R A P I D  PREPARATION O F  AN ORGANIC F E R T I L I Z E R  FROM GARBAGE AND C I T Y  WASTE ( G R I N  
S BY P L A N T S /  THE I N F L U E N C E  OF ORGANIC F E R T I L I Z E R S  ON THE UPTAKE OF M I N E R A L  N U T R I E N T  
L D I S C U S S I C N  OF TREATMEhT BY NATURAL CONVERSION I N T O  ORGANIC H U M I C  COMPOST. ( COMPOSTING C O M P O S T ( F E R T I L I 2  

D I S P O S A L  OF H I G H  ORGANIC CONTENT WASTES ON L A N D /  

U T I L I Z A T I O N  OF ORGANIC I N D U S T R I A L  WASTES B Y  COMPOSTING/ 
TREATMENT OF ORGANIC I N D U S T R I A L  WASTES B Y  LAGOCNING/ 

( W E T - O X I D A T I O N  I /  REMOVAL O F  D I S S O L V E D  OR D I S P E R S E D  ORGANIC M A T E R I A L  FROM AQUEOUS S O L U T I O N S  AND SUSPENSIO 
APPARATUS FOR F E R M E N T A T I O N  OF S O L I D  ORGANIC M A T E R I A L S  ( COMPOST I N G  I /  

WORLD SURVEY F I N D S  L E S S  ORGANIC MATTER ( C O M P O S I T I O N  ) /  
T H E  E V A L U A T I O N  OF T H E  OQGANIC MATTER I N  HUMUS F E R T I L I Z E R S /  

N I /  D E S T R U C T I V E  O X I D A T I O N  OF ORGANIC MATTER I N  WASTE WATER D I S P O S A L  ( W E T - O X I D A T I O  
A L  OF URBAN WASTES BY TRANSFORMING T H E  COMPONENTS OF ORGANIC O R I G I N  I N T O  F E R T I L I Z E R  AND I N C I N E R A T I N G  T H E  N 

B I B L I O G R A P H Y  ON D I S P O S A L  OF ORGANIC REFUSE BY COMPOSTING/  
I /  CCMPOSTING PLANT CONVERTS REFUSE I N T O  ORGANIC S O I L  C O N D I T I O N E R  ( C O M P O S I T I O N  SLUDGE(  SEWAGE) 

PHOSPHATE F E R T I L I Z E R S  C O N T A I N I N G  ORGPNIC PRODUCTS ( COMPOSTING SLUDGE(SEWAGE) / 

NEW USES FOR ORGANIC S O L I D  WASTES ( SALVAGE R E C L A M A T I O N  ) /  
ECONOMICS FERMENTAT I G N  ) /  CONVERSION O F  ORGANIC S O L I D  WASTES I N T O  YEAST ( SALVAGE H V C R C L Y S I S  
I D A T I O N  I /  PRODUCTION OF V A L U A B L E  ORGANIC SUBSTANCES FROM S U L F I T E  WASTE L I Q U O R  ( WET-OX 
D A T I O N  l /  RECOVERY OF THE H E A T  CONTENT OF THE ORGANIC SUBSTANCES I N  S U L F I T E  WASTE L I Q U O R S  I WET-OX1 

T H E  TREATMENT AND U T I L I Z A T I O N  OF DOMESTIC ORGANIC WASTE ( A N I M A L - F E E D  Q U A N T I T Y  ) /  
C@MPOSTING OF S O L I 0  ORGANIC WASTE ( COMPOSTING ) /  

ORGANIC COMPOSTS S T A R T I N G  FROM ORGANIC WASTE AND THE R E S U L T I N G  COMPOST/ 
MENTS I N  B A C T E P I G L O G I C A L  D I G E S T E R S  FOR CONVERSION OF ORGANIC WASTE ( COMPOSTING I /  IMPROVE 

I /  @ P G A N I C  COMPOSTS START1 NG FROM ORGANIC WASTE A N 0  T H E  R E S U L T I N G  COMPOST ( COMPOSTING 

SUSPENSIONS O F  F E R T I L I Z E R S  OR S O I L  CONDFTIONERS FROM ORGANIC WASTE M A T E R I A L S /  
WASTE D I S P O S A L  - I. SOME M I C R O B I O L O G I C A L  ASPECTS OF ORGANIC WASTE D I S P O S A L  W I T H  S P E C I A L  E M P H A S I S  ON C E L L U  

L I Q U I D ,  P U L P Y  

08-03-0 1534 
96-03-0 1324 
0 8- 0 1-0 0 8 2 6 
08-03 -000 10 
06-C3-00705 
01-07-00976 
08-03-00044 
08- 0 3-00 8 22 
08 -03-0000 5 
05-03-01245 
08-0 3-0 12 36 
08-0 3 -00470 
07-0 1-01: 6 53 
07-0 1-00187 
07-01-00648 
07-01-0 1374 
08-06-008 21 
01-04-00965 
C3-0 3-00700 
03-07-01235 
07-C 1-0 1031 
07-0 2-00586 
06 -07 -003 69 
07-02-021 62 
07-02-01450 
06-1 2-00409 
07-02-01337 
06-C 3 -0 15 78 
06-03-01206 
07-0 1-00545 
09 -0 1-0 11 2 3 
0 6- 0 3-0 1 92 8 
07-01-OC738 
03-01-01189 
06-02-02147 
07-0 1-00 7 5 1 
08-13-00490 
08-13-01051 
01-01-02117 
0 1-0 5-0 2 129 
01-02-02108 
01 -02-0 2 108 
08-03-01243 
01-05-019 58 
01 -0 5-0 18 30 
0 1- 0 4- 0 1 5 5 7 
01-04-01190 
01-C4-O1564 
0 1-04-0 16 15 
03-02-01546 
07-11-00756 
01-04-01758 
01 -04-0 1736 
01-04-00142 
01-04-01645 
01 -04-0 1647 
0 1- 0 4- 0 16 5 3 
01-04-01669 
07-0 1-0 1 82 5 
03-C1-01663 
06-04-00314 
10- 0 1-0 20 74 
06-0 4-90 3 13 
06-04-021 34 
06-01-00244 
09-0 2-008 7 1 
C 6-0 5-0 138 5 
06-01-0 1098 
0 6- 04-00 3 1 6 
0 6-06-00 3 57 
06 -0 4 -0 1 30 2 
06-1 2-00248 
01-12-00720 
10-01-02073 
06-0 1-00 247 
02-02-00299 
06-08-00 3 3 6 
10-C 1-0 20 41 
06-04-00319 
06-04-00326 
0 1-0 1-01519 
06 -03 -00 2 6 6 
0 1-0 1-0 1929 
10- 13-0 2107 
10-0 1-02068 
1C-0 1-020 38 
09-05-0 15 20 
06-0 1-002 64 
0 6-0 5-0 2 13 5 
06-04-0 21 34 
06- 04- 00 3 13 
06-C 1-019 84 
06-01-00330 



309 

r-7 
I 

I 

( .J  

-- 
C-J 

-- 

._A 

R E C E h T  DEVELOPMENTS I N  THE COMPOSTING OF ORGANIC WASTES B A C T E R I A I C U L T U R E )  M A R K E T I N G  I /  
DECOMPOSITION O F  ORGANIC WASTES ( COMPOSTING I /  

T E R I A L S - H A N D L I N G  D A N 0  ) /  € Q U I  PMENT FOR P R O C E S S I N G  ORGANIC WASTES ( GRINDER SHREDDER COMPOSTING-UNITS MA 
EQUIPMENT FOR P R O C E S S I N G  ORGANIC WASTES ( G R I N D I N G  D R Y I N G  I /  

T 2/ COMPOSTING O F  ORGANIC WASTES - AN ANNOTATED B I B L I O G R A P H Y  t SUPPLEMEN 
- O X I D A T I O N  1 /  D E G R A D A T I O N  OF ORGANIC WASTES BY T H E  WET A I R  O X I D A T I O N  PROCESS ( WET 
T I N G  F E R T I L I Z E R - V A L U E  1/ EFFECT OF M I N E R A L I Z A T I O N  O F  ORGANIC WASTES I N  S O I L S  ON T H E I R  A V A I L A B L E  N U T R I E N T S  
( F U E L - C E L L ( B I C L O G I C A L 1  I /  ORGANIC WASTES OFFER NEW SOURCE OF E L E C T R I C A L  ENERGY 

I N D U S T R Y ,  ORGANIC WASTES, AND AGRICULTURE ( COMPOSTING I /  
H E A L T H  SLUCGE(SEWAGE1 I /  A SURVEY OF T H E  PATHOGENIC ORGANISMS AND H E L M I N T H I C  OVA I N  COMPOSTS AND SEWAGE S 

N L A N D ' S  REFUSE H A N D L I N G  METHODS Y COMPUTATION WITHOUT O R G A N I Z A T I O N  ( C O L L E C T I O N  C O N T A I N E R S  1 / F I  
966 I N S T I T U T E  OF S O L I D  WASTES ( I N C I N E R A T I O N  R E S I D U E  O R G A N I Z A T I O N  C O L L E C T I O N  COMPUTERS S I T E - L O C A T I O N  R E G 1 0  
A S T R I C H T  ( COMPOSTING C O M P O S I T I O N  ) /  O R G A N I Z A T I O N  OF GARBAGE C O L L E C T I O N  AND D I S P O S A L  A T  MA 

( COMPOSTING ) /  S O I L  IMPROVEMENT S O C I E T Y  O R G A N I Z E D  TO PRODUCE AND TO U T I L I Z E  COMPOST OF REFUSE 
E T I N G  COMPOST(SPREAC1NG) ) /  S O I L  IMPROVEMENT S O C I E T Y  OPGANI  ZED TO PRODUCE AND U T I L I Z E  COMPOST OF REFUSE ( 
BAN WASTES B Y  TRANSFORMING THE COMPONENTS OF ORGANIC O R I G I N  I N T O  F E R T I L I Z E R  AND I N C I N E R A T I N G  T H E  NONTRANSF 

N S A N I T A R Y - L A N C F I L L  I N C I N E R A T I O N  I /  NEW ORLEANS DEPARTMENT FACES S P E C I A L  PROBLEMS ( C O L L E C T 1 0  

O R I A ' S  E I G H T  YEARS CF P R I V A T E  D I S P O S A L  AN EXAMPLE TO OTHERS ( S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  I /  PE 

REFUSE D I S P O S A L  AS O R G A N I Z A T I O N A L  TASK ( Q U A N T I T Y  I /  

I N C I N E R A T O R S  W I N  I N  NEW ORLEANS ( ECONOMICS S A N I T A R Y - L A N D F I L L  ) /  

PROMINENT NEW ORLEANS HAULER HAS LONG H I S T O R Y  ( C O L L E C T I O N  I /  

T R A S H  - OUR $3 B I L L I O N  PROBLEM ( REGIONAL-APPROACH I /  
P E R A T I N G )  I /  WE B U R I E D  OUR C O M P L A I N T S  W I T H  REFUSE ( S A N I T A R Y - L A N O F I L L  C O S T ( 0  

T H E  H I S T O R I C A L  ROOTS O F  OUR ECOLOGIC C R I S I S /  
OMMENDATIONS C O M P O S I T I O N  1 / R E S T O R I N G  THE Q U A L I T Y  OF OUR ENVIRONMENT ( Q U A N T I T I E S  P O L L U T I O N  H E A L T H  RESEARC 
E R A T I N G )  COST(CHARGES1 LAND-RECOVERY I N C I N E R A T I O N  1 / OUR L A N D F I L L  P L A Y S  F A V O R I T E S  ( S A N I T A R Y - L A N D F I L L  COST 

O M I C S  COLLECTION-EQUIPMENT I /  WE C U T  30 PERCENT FROM OUR REFUSE C O L L E C T I O N  COSTS ( I N C I N E R A T O R  S A N I T A R Y - L A  
P R E S E R V I N G  OUR NATURAL H E R I T A G E /  

WE I N C I N E R A T E  OUR REFUSE NOW ( HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L )  I /  
WE REWORK OUR S A N I T A R Y  L A N D F I L L  ( R E C L A M A T I O N ( L A N 0 )  I /  

I T A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  I /  W I L L  WE BURY OURSELVES I N  GARBAGE ( PROJECTIONS BULKY-WASTE I N C I N E  
T E I  1 / $4.61 A TON ASKED TO R A I L H A U L  DENVER'S P I C K U P  OUT-OF-TOWN I COST(OPERAT1NG) TRANSFER-STATION Q U A N T I  

A SURVEY OF TI -E  PATHOGENIC ORGANISMS AND H E L M I N T H I C  OVA I N  COMPOSTS AND SEWAGE SLUDGE ( H E A L T H  SLUCGE(SEW 
N 1 /  M U N I C I P A L  SOLIC-WASTE D I S P O S A L  - PART V I 1 1  - A N  OVER-ALL E N G I N E E R I N G  E V A L U A T I O N  ( D E F I N I T I O N S  OPEN-DU 
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P U B L I C  H E A L T H  AND R E F U S E  D I S P O S A L  ( PATHOGEN COMPOSTING ) /  
I R E M E N T S  OF H Y G I E N E  I N  T H E  D I S P O S A L  OF TOWN WASTES ( PATHOGEN COMPOSTING ODOR I N S E C T  VECTOR I /  THE REQU 

V E T E R I N A R Y  H Y G I E N E  I N  T H E  REMOVAL O F  URBAN REFUSE ( PATHOGEN P A T H O G E N ( A N I M A L 1  PATHOGEN I /  REQUIREMENTS CF 
I T  ( CUMPOSTING SLUDGE( SEWAGE) GARCHEY G R I N D E R ( H 0 M E I  PATHOGEN PROPERTIES (COMPOST 1 I /  TRENDS I N  THE TREATME 
T A L  HAZARDS - UFBAN S O L I  0 WASTE MANAGEMENT ( VECTORS PATHOGEN Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I C N  HEAT 

S A N I T A R Y  ASPECTS 

R Y  H Y G I E N E  I N  THE REMOVAL CF URBAN REFUSE ( PATHOGEN P A T H O G E N ( A N I M A L 1  PATHOGEN I /  REQUIREMENTS OF V E T E R I N A  

WASTES I N  A MECHANIZED COMPOSTING PLANT.  ( SALVAGE PATHOGEN COST(COMPOST1NG 1 I /  THE U T I L I Z A T I O N  OF M U N I  

E F F I C I E N C Y  B,EFORE ECONOMY ( F L Y  VECTOR PATHOGEN S A N I T A R Y - L A N D F I L L  I /  
O F  COMPOSTED SEWAGE SLUDGE AND SAWDUST ( COMPOSTING PATHOGEN SLUCGE(SEWAGE)  ) /  

PATHOGEN S U R V I V A L  I N  COMPOSTING M U N I C I P A L  WASTES/ 

P L A N T  PATHOLOGY PROBLEMS I N  REFUSE COMPOSTING ( PATHOGEN(PLANT1 I / 
IMPCRTANCE CF PRE-FERMENTATION I N  COMPOSTING ( PATHOGEN( S U R V I V A L )  ) /  

NCE OF V A R I O U S  COMPOSTING PROCESSES NON SPOREFORMING PATHOGENIC B A C T E R I A  ( PATHOGEN ) /  THE I N F L U E  

03-01-01679 
0 3-0 1-0 18  22 
03-0 1-0 1102 
03-03-009 95 
03-0 2-0 10 11 
04-0 1-0 19 12 
03- 0 5- 0 1 1 97 
03-05-01774 
0 3-0 9-0 1 8 3 8 
03- 13-00678 
03-09-00158 
03-09-01495 
03-09-0 1067 
03 -09 -0 0 6 79 
03-09-00 845 
04-01-01912 
03-09-01780 
0 2- 0 2-0 06 6 6 
08-06-00002 
03-09-01039 
04-01-01889 
10-0 1-0 20 42 
0 9- 0 1- 009 3 3 
03-09-01127 
03 -09-0 12 9 5 
0 3- 09-0 183 8 
03-09-00087 
03-09-0 1536 
03-09-,009 10 
03-09-0 1803 
03 -0 9-0 19 0 1 
0 3-0 9-0 19 22 
03-09-0 1886 
03-05-02160 
03-01-00997 
01 -1 2-010 15 
04- 04-0 21 1 6 
10-09-00508 
09-02-01 168 
01-12-01655 
08-13-007 14 
08-13-01940 
0 6-09-0 13 73 
10-0 1-0 20 53 
08-0 3-0 19 53 
08-03-00485 
06-03-00940 
0 8- 0 7-00 0 37 
03-04-01662 
05-04-01915 
07-C 1-0 1384 
03-0 1-C 1684 
0 8-04-00441 
07-01-007 57 
03-04-01413 
07-02-02162 
08-06-0000 2 
03-13-02002 
01-04-02009 
0 3- 1-1 -0 149 2 
03-09-01295 
03-04-0 16 11 
07-01-01883 
0 1-0 1-0 1504 
06 -0443 17 3 5 
01-0 1-G 1504 
06-09-00356 
08-1 3-Of37 45 
06- 0 1-00 869 
06-0 1-0 1167 
06-02-01522 
06-0 1-0 1446 
06-09 -0 12 80 
06-09-00448 
06-09-0 1373 
06-04-0148 1 
06-09-00451 
06-09-00453 
06-01 -0 1841 
0 6-09-0 1430 
06 -0 9-0 11 60 
06-09-01476 
06-03-01961 
06 -09 -004 53 
01-01-01426 
01-06-01045 
07-14-0 18 75 
06-09-00739 
06-09-00747 
06 - 09-0 0 45 3 
0 6- 09 -0 0 4 49 
06-C 1-00 2 63 
06-09-00448 
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GE S L U D G E  ( H E A L T H  SLUDGE(SEWAGE)  I /  A SURVEY OF THE PATHOGENIC ORGANISMS AND H E L M I N T H I C  OVA I N  COMPOSTS A 
SAFETY P O L L U T I  CN GRINDER (GARBAGE MANAGEMENT H I S T O R Y  PATHOGENS P U B L I C  ACCEPTANCE 1 / M U N I C I P A L  REFUSE D I S P O  
F I  ELD-HARDY CDMPOSTING P I L O T  P L A N T  A T  ALTOONA, PA. ( PATHOGENS T H E R M O P H I L I C  ) /  F A I R  
ANT)  ) /  P L A N T  PATHOLOGY PROBLEMS I N  REFUSE COMPOSTING ( PATHOGEN( P L  

C T I O N  I /  WHAT HAULERS PAY A T  M U N I C I P A L  I N C I N E R A T O R S  ( COST ( O P E R A T I N G )  C O L L E  
( L A N D F I L L )  1 /  HOW P R I V A T E  HAULERS PAY AT M U N I C I P A L  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  CHARGE 

ROVEMENT ) /  ASK WHAT P U B L I C  IS W I L L I N G  T O  P A Y  FOR CLEANER SURROUNDING l COST( ENVIRONMENTAL- IMP 

T ( C A P 1 T A L )  ) / L A N D F I L L S  T H E  BEST FOR M I N N E A P O L I S - S T .  PAUL ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C O S T ( O P E R A T 1 N G I  

B I G  R E F U S E , C O N T A I N E R S  PAY D I V I D E N D S  ( C O L L E C T I O N  I /  

k E F U S E  C O L L E C T I O N  EQUIPMENT WILL PAY FOR I T S E L F  I N  TWO YEARS/  
GARBAGE C O L L E C T I O N  F E E  T O  PAY FOR WATER TANK/  

300 PERCENT B I G G E R  P A Y  LOADS ( C O L L E C T I O N  I /  
PREPACKED REFUSE I N C R E A S E S  PAYLOAD/  

WOOD C H I P P E R  PAYS I T S  WAY/ 
GARBPGE G R I N D I N G  P A Y S  I T S  WAY ( C O S T ( O P E R A T 1 N G I  I /  

A P P L I E D  M U N I C I P A L  GEOMETRY PAYS O F F  ( S A N I T A R Y - L A N D F I L L  I /  
) /  PEAK REFUSE LOADS ARE NO PROBLEM ( S A N I T A R Y - L A N D F I L L  

NG I /  TEN YEARS OF S O I L  IMPROVEMENT W I T H  PEAT, REFUSE, AND SLUDGE ( COMPOSTING S O I L - C O N D I T I O N 1  
AW ) /  P E N N S Y L V A N I A  GETS NEW S O L I D  WASTES MANAGEMENT ACT ( L 

R E C L A M A T I C N ( L A N D ) /  L A N D F I L L  BOOMING I N  P E N N S Y L V A N I A  TOWN I S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  

WET COYBUSTICN,  A PROCESS FOR T H E  U T I L I Z A T I O N  O F  P E A T  ( WET-OXIDATION I /  

ONE TRUCK SERVES 4,400 PEOPLE I C O L L E C T I O N  ) /  
ONE-MAN L A N D F I L L  SERVES 35,OOC) PEOPLE I S A N I T A R Y - L A N D F I L L  C C S T ( O P E R A T I N G 1  ) /  

C T I O N  S A N I T A R Y - L A N D F I L L  I /  P E O R I A  CONTRACTORS RUN A 'HEADS U P '  O P E R A T I O N  ( C O L L E  
0 OTHERS ( S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  I /  P E O R I A ' S  E I G H T  YEARS O F  P R I V A T E  D I S P O S A L  AN EXAMPLE T 
A T E 0  B Y  N A T I O N A L  SURVEY ( Q U A N T I T Y  C O L L E C T I O N  ) /  PER C A P I T A  F I G U R E  OF 5.1 POUNDS OF MATTER D A I L Y  I N D I C  

I /  70,090 F L I E S  P-ER CU-FT OF GARBAGE ( PEST-CONTROL SANITARY-LANDF I L L  
PLANS FOR 8,150 TONS PER DAY A T  L A N D F I L L /  

MC'BILE, ALPBAMA B U I L D S  300 TON PER DAY COMPOST P L A N T  ( COMPOSTING )./ 
HOUSEHOLD GARBPGE G R I h D E R S  USE 1.14 GALLONS OF WATER PER PERSON D A I L Y  ( GRINDER(HDME1 I /  
Q U A N T I T Y  1 / L E S S  THAN 3,000 DOLLARS PER TON ( I N C I N E R A T I O N  C O S T ( C A P 1 T A L I  C O S T ( O P E R A T I 0 N J  

GOLD, S I L V E R  CONTENT SEEN A T  FOURTEEN DOLLARS PER TON ( SALVAGE I N C I N E R A T O R ( A S H 1  I /  
S A N I T A R Y  L A N D F I L L  COSTS 6 8  C E N T S  PER TON FOR D I S P O S A L /  

0.72 CU FEET OF FLY ASH PER TON O F  REFUSE BURNED ( , E M I S S I O N ( C O N T R D L )  ) /  
L E C T I O N )  ) /  E S T I M A T E  R E S I D E N T I A L  C O S T  A T  $9 PER TON, D I S P O S A L  U P  TO $3 ( COST(OPERAT1NG) C O S T l C O L  
I O N  OF I N C I N E R A T O R  P R E C I P I T A T O R  B A F F L E  SAVES $15,000 PER U N I T  ( E L E C T R O S T A T I C - P R E C I P I T A T O R - B A F F L E  D E S I G N  ) 

C O N T A I N E R I Z A T I O N  C!F CGNMERCIAL REFUSE SAVES $1000 PER WEEK ( C O L L E C T I O N  ) /  
400 TONS PER 8-HOUR S H I F T  ( C O S T ( C A P I T A L 1  I /  

P H I L A D E L P H I A  YOUTH'S P E R S I S T E N C E  F I N D S  B U R I E D  TREASURE-- IN A DUMP/ 

I N C I N E R A T O R  O P E R A T I N G  PERSONNEL ( C O S T ( L A 6 O R )  LABORtREQUIREMENTS I I /  
EHOLD GARBAGE GRINDERS USE 1.14 GALLONS OF WATER PER PERSON D A I L Y  ( GRINDER(HDME1 ) /  HOUS 

WASTES RESEARCH AND T R A I N I N G  GRANTS 1968 ( P L A N N I N G  PERSONNEL RESEARCH ) /  SUMMARIES OF S C L I D  
S O L I D  WASTES I N  P E R S P E C T I V E  ( RESEARCH-NEEDS I /  

06-09-0 1687 
01 -01 -007 26 
06-03-00274 
0 6-0 9 -00 449 
07-0 1-0 18 08 
08-14-01678 
07-1 2-0 169 2 
03-01-00946 
01-05-01943 
03 -0 1-005 59 
03-13-00950 
03-01-0 1081 

05-09-0 1363 
09-0 1-00 5 39 
07-01-01 340 
07- 0 1-0 14 37 
10 -0 1-0 20 64 
06-06-00376 
0 1-04-0 1738 
07 -0 1 -0 1 7 86 
0 3- 0 1- 00 103 
07-0 1-0 100 1 
03-01-01618 
0 7-0 1-0 15 49 
02-01-00515 
07-05-00118 
07 -0 1-00 230 
06-03-00837 
0 9-0 7-0 11 38 
08-03-00094 
0 2- 0 2-000 2 7 
07- 1 2-0 0 6 49 
08-06-01202 
07- 14-0 17 42 
08-06-01036 
0 3-0 2-00 5 87 
08-03-00599 
01 -1 2 -0 1545 
09-07-01138 
08-03-00824 
0 1 -0 1 -0 15 06 
01-0 1-0 1343 

03-03-001 23, 

S O L I D  WASTES I N  P E R S P E C T I V E  ( RESEARCH-NEEDS ) /  01-01-02143 
E )  BULKY-WASTE COMPCSTING I /  T H E  BACKGROUND AND P E R S P E C T I V E  OF S O L I D  WASTES MANAGEMENT ( VOLUMES( WAST 01-01-01342 

GOOD REFUSE C O N T A I N E R S  COME F I R S T  ( VECTOR PEST I /  0 3-0 4-0 119 2 
I C A T I O N  OF I N S E C T I C I D E S  AT DUMPS ( S A N I T A R Y - L A N D F I L L  P E S T  I /  APPL 07-05-00577 
THERN STATES ( S I T E - S E L F C T I C N  COST(OPERAT1NGI  VECTOR PEST ) /  T H E  S A N I T A R Y  L A N D F I L L  METHOD O F  REFUSE D I S P D S  07-01-01474 

CCMPCSTING CONTROLS F L I E S  ( VECTORS P E S T  A G R I C U L T U R A L  WASTE I /  06-09-0 1400 
I F  REFUSE S E R V I C E S  STOP Wl-AT HAPPENS ( VECTOR P E S T  C O L L E C T I O N  B E N E F I T ( C D L L E C T I 0 N )  C D S T ( R E F U S E 1  I /  03-13-01795 

E A L T H  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  G R I N D I N G  VECTOR PEST COMPOSTING I /  DEVELOPMENTS I N  REFUSE D I S P O S A L  ( 
N )  S I T E - S E L E C T I O N  ) /  S A N I T A R Y  L A N D F I L L  ( VECTOR P E S T  R E C L A M A T I O N (  L A N D )  COST ( O P E R A T I N G )  COST (COLLECT 10 

KEY TO S O L I D  h A S T E S  MANAGEMENT ( BULKY-WASTE VECTOR P E S T  SALVAGE LAW ) /  COOPERATION I S  
/ T H E  LPREDD STORY OF S A N I T A T I O N  PROGRESS ( VECTOR P E S T  S A N I T A R Y - L A N D F I  L L  C O L L E C T I O N  RECLAMATION(  L A N D )  1 
N TO B U I L C  AN I N C I N E R A T O R  ( S A N I T A R Y - L A N D F I L L  D E S I G N  P E S T  VECTOR ) /  WhE 

I N U E S  TO SPREAD I N  GFEAT B R I T A I N  ( S A N I T A R Y - L A N D F I L L  PEST(CONTROL1 VOLUME-REDUCTION C O S T ( O P E R A T I N G 1  ) /  PUL 
C I T Y  THR@UGH TEAMWOFK ( C O L L E C T I O N  S A N I T A R Y - L 4 N D F I L L  PEST-CONTROL ) /  A CLEANER 

SHREDDER PEDUCES S O L I D  WASTE VOLUME ( G R I N D I N G  P E S T  VECTOR VOLUME-REDUCTION ) /  

70,CCO F L I E S  PER CU-FT OF GARBAGE ( PEST-CONTROL S A N I T A R Y - L A N D F I L L  ) /  
E F F E C T S  OF SCWDUST COMPOST ON S E E D L I N G S  GROWN I N  P E S T I C I D E - T R E 4 T E D  S O I L S /  

RE AND MAGNITUDE ( C U A N T I T Y  C O M P C S I T I O Y  I N C I N E R A T I O N  PESTS G R I N D E R ( G A R 8 A G E )  I /  M U N I C I P A L  SOLID-WASTE D I S P O  

ANCE' ( COMPDSTING I N C I N E R A T I O N  C O S T ( S U B S 1 D Y I  ) /  ST. PETERSBURG SHUTS DOWN 'MODEL' COMPCST P L A N T  P S  MALODO 
CClMPOST P L A N T  B U I L T  FOR ST. PETERSBURG/ 

REFUSE COMPOSTING I N  ST.  PETERSBURG, F L O R I D A /  
REFUSE SYSTEMS PART I - CONTROL OF GREEN BLOW F L I E S ,  P H A E N I C I A ,  BY IMPROVED METHCDS OF R E S I D E N T I A L  REFUSE 03-11-01541 

CDMPOSTING WASTE SLUDGE FROM PHARMACEUTICAL MANUFACTURING ( I N D U S T R I A L  I /  06-04-00 252 
CONTINUOUS SI NGLE-ZONE THERMOPHYLLIC PHASE COMPDSTING PROCESS/ 0 6- 04-00 3 2 7 

ESTS I N V E S T I G A T I N G  REFUSE VOLUME ?EDUCTION AND OTHER PHENOMENA ( DECOMPOSITION-PRODUCTS C O V E R ( A M 0 U N T I  I /  S 07-07-00902 
P H I L A D E L P H I A  DOUSES I T S  DUMPS ( I N C I N E R A T O R  D E S I G N  I /  08-03-01113 

C T I O Y  C O S T ( C O L L E C T 1 O N )  1 / P H I L A D E L P H I A  F I R M  GETS D I S P U T E D  RATE I N C R E A S E  ( C O L L E  03-08-00420 
N C O L L E C T I O N (  EQUIPMENT 1 1 /  P A C K I N G  MACHINE EXPANDS P H I L A D E L P H I A  H A U L E R ' S  B U S I N E S S  ( STATIONARY-COMPACT I O  03-05-01774 
- L A N D F I L L  R E C L A M P T I G N (  L A N D )  I / R P I L - H A U L  DQOJECT FOR P H I L A D E L P H I A  IS DEAD ( TRANSPORTATION C O S T ( C A P 1 T A L )  T 10-08-00297 

0 1- 0 1-0 12 37 
07-0 1-0 11 14 
01-04-010 12 
07-01-01469 
08-03-00793 
0 5-0 4-00958 
05-09-00692 
07 -0 1 -0 0 5 2 5 
07- 0 5-00 11 8 
06-06-00891 
01-01-00411 
0 6- 03-0 0 9 59 
06-03-00 169 
06-03-01170 

E - - I N  A OUMP/ 
IMPORTANT CH4NGES MARK P H I L A D E L P H I A  S A N I T A T I O N  ( ANIMAL-FEED LqW )/ 03-01-01721 

P H I L A D E L P H I A  YOUTH'S P E R S I S T E N C E  F I N D S  B U R I E O  TREASUR 01-12-01545 
REFUSE COMPOSTING I N  PHOENIX ( DANO COST(OPERAT1NG) I /  06- 0 3-00 631 

F U L L - T I M E  SCHEDULE OF PHOENIX COMPCST PLANT ( DANO ) /  
I N G  I /  P H O E N I X  COMPOST P L A N T  H A S  STARTED O P E R A T I O N  ( COMPOST 
T I N G  DANO ) /  CONSTRUCTION ON PHOENIX COMPOST PLANT TO B E G I N  FEBRUARY 1961 ( COMPOS 

P H O E N I X  MAKES PROGRESS W I T H  COMPOST PLANT ( DANO I /  
T H E  P H O E N I X  P L A N T  - A PROGRESS REPORT/ 

ASK B I D S  F O R  COMPOSTING PHOENIX REFUSE/  
G C O S T ( S U B S I D Y 1  I /  P H O E N I X  W I L L  COMPOST A L L  M U N I C I P A L  REFUSE ( COMPOSTIN 

GMPOSTING SLUDGE( SEWAGE / PHOSPHATE F E R T I L I Z E R S  C O N T A I N I N G  ORGANIC PRODUCTS ( C 
POSTS/  A V A I L A B I L I T Y  OF T H E  PLANT N U T R I E N T S  NITROGEN,  PHOSPHORUS AND P O T A S S I U M  I N  TOWN REFUSE AND TOWN REFU 
RY-LANDFT L L  GRANTS 1 / THE MARCH OF T H E  PHS ( S A L V A G E  COMPOSTING G R I N D I N G  I N C I N E R A T I O N  S A N I T A  

HAULER HELPED PHOENIX,  ARIZONA,  W I N  C I T Y  AWARD ( C O L L E C T I O N  ) /  

PHS GRAKTS 4 2 5 O & O L F W L O R I [ 1 A  COMPOST S L W  
INFLUENCING PHYSICAL FERTILITY OF SOIL B Y  APPLICATION OF C O M P O S T /  

I /  HOW TO P I C K  A S I T E  FOR A S A N I T A R Y  L A N D F I L L  ( S I T E - S E L E C T I O N  
1,200 PCRE L P h D F I L L  CCNTRACTOR BEGAN I N  1932 U S I N G  P I C K  AND SHOVEL ( S A N I T A R Y - L A N D F I L L  I /  

C A N A D I A N  C I T Y  P I C K S  CONTRACT C O L L E C T I O N /  
A R Y - L A N D F I L L  T R A N S F E R - S T A T I O N  R A I L - H A U L  ) /  MILWAUKEE P I C K S  R A I L H A U L  I N S T E A D  OF I N C I N E R A T I O N  ( C O S T ( C P E R A T 1  
VAGE 1 / COMBINED P I C K U P  DEBATED I N  L O S  ANGELES COUNTY ( C O L L E C T I O N  SAL 

0 6-0 3-00 8 8 2 
06-0 3 -0 17 53 
06- 0 3-0 19 77 
06-03-00897 
06-03-00876 
06-C3-0 1CO8 
06-03-00546 
03-0 1-0 1706 
0 6- 04-003 26 
06-06 -0 15 17 
01-01-01178 
Q6rO 2-0 11.77 
06-06-00381 
07-03-0 12 15 
07 -0 1 -0 19 0 6 
03-01-01760 
10-08-0 1740 
03-01 -017 15 
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I T Y ( W A S T E 1  I /  54.61 P T O N  ASKED TO R A I L H A U L  DENVER'S P I C K U P  OUT-OF-TOWN ( COST ( O P E R A T I N G )  T R A N S F E R - S T A T I O N  

#EN MAKE 19,000 P I C K U P S  EVERY WEEK ( FREQUENCY C O L L E C T I O N ( V E H 1 C L E )  I /  
S A N I T A R Y - L A N D F  ILL  I/ THE I N T E R N A T I O N A L  P I C T U R E  OF REFUSE D I S P O S A L  ( COMPOST I N G  I N C I N E R A T I O N  
T A T I O N ( B A R G E 1  C C M P C S I T I O N ( C 0 M P O S T )  D E S I G N  I /  L O A D I N G  P I E R  AND C I T Y  P E F U S E  D I S P O S A L  P L A N T  I N  GENEVA ( I N C I N  

SACKS Q U I E T  APARTMENT P I C K U P S  ( S A C K ( P A P E R )  COST R E S I D U E  I N C I N E R A T I O N  I /  

NEW FOODS B U I L D  UP REFUSE P I L E  ( Q U A N T I T Y  I /  
DUTCH COMPOST P I L E  S H R I N K S  ( I N C I N E R A T O R  ECONOMICS ) /  

STRUCTURAL ANALYSES OF COMPOST P I L E S  ( C O M P O S T ( C O M P O S I T I 0 N )  ) /  
ON/SALVAGE P L A N T  3RD PROGRESS REPORT C I T Y  OF MAD1 SON P I L O T  P L A N T  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1  
1 /  F A I R F I  ELD-HARDY CDMPOSTING P I L O T  P L A N T  A T  ALTOONA , PA. ( PATHOGENS T H E R M O P H I L I C  

C FLY ASH P R E C I P I T A T I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I L O T  P L A N T  STUDY ( E M I S S I O N ( C O N T R 0 L )  I /  E L E C T R O S T A T I  
W E T - O X I D A T I O N  I /  CHICAGO P I L O T  S T U D I E S  OF SLUDGE D I S P O S A L  B Y  WET C O M B U S T I O N  ( 
S I T I O N  PROPERTIES(COMPOST1 SLUDGE( SEWAGE) I /  P I L O T - P L A N T  GARBAGE COMPOSTER ( C O S T ( O P E R A T 1 N G )  COMPO 
E R A T I N G  V A R I A B L E S  AND R E F U S E  T Y P E S  ON E M I S S I O N S  FROM P I L O T - S C A L E  TRENCH I N C I N E R A T O R  ( E M I S S I O N ( C O N T R 0 L )  ) /  

TRANSPORT ) /  C O L L E C T I O N  OF M U N I C I P A L  S O L I D  WASTES I N  P I P E L I N E S  f C O S T ( C A P I T A L 1  COST(OPERAT1NG) G R I N D I N G  HY 

C O S T ( C P E R A T I N G 1  C O S T ( C A P 1 T A L )  S I Z E - R E D U C T I O N  I /  ARE P I P E L I N E S  T H E  ANSWER TO WASTE C O L L E C T I O N  D I L E M M A ?  ( C 
E R A T I O N  BULKY-WASTE C O S T ( C A P 1 T A L )  D E S I G N  ) /  LOW COST P I T  I N C I N E R A T O R  EXTENDS L I F E  O F  S A N I T A R Y  L A N D F I L L  ( I 
( L A N D )  I /  GRAVEL P I T  TO L A N D F I L L  PARK W I T H  R O L L I N G  H I L L S  ( R E C L A M A T I C N  

R E C L A M A T I O N )  I /  S T R I P  P I T S  AND THE S A N I T A R Y  L A N D F I L L  ( S I T E - S E L E C T I O N  L A N D (  
L E C T I O N ( C O R T A 1 N E R )  C O S T ( D I S P 0 S A L )  ) /  F I R S T  AND L A S T  P L A C E  B I G  LEAGUE B A L L  TEAMS USE SAME CONTRACTOR ( C C L  

- S T A T I O N  V N U M E - P E D U C T  I O N  I /  G I A N T  R A I L H A U L  L A N D F I L L  P L A N  ( COMPACTION S A N I T A R Y - L A N D F I L L  R A I L - H P U L  TRANSFE 
/ 49 M U N I C I P A L I T I E S  J O I N  I N  COUNTY-WIDE I N C I N E R A T I O N  P L A N  ( C O S T ( C A P 1 T A L I  C D S T ( O P E R A T I N G 1  E M I S S I O N ( C O N T R 0 L  
P R A C T I C E S  I N  NORTHEASTERN I L L I N O I S  M E T R O P O L I T A N  AREA P L A N  ( OPEN-DUMPING S A N I T A R Y - L A N D F I L L  I N C I N E R A T O R  RES 
1 ) /  L O O K I N G  T O  FUTURE W I T H  R E G I O N A L  REFUSE D I S P O S A L  P L A N  ( R E G I O N A L  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  POLLUT 

I O N  S A N I T A R Y - L A N D F I L L  1 /  RECOMMENDED REFUSE D I S P O S A L  P L A N  ( REGIONAL-APPROACH COLLECT I O N  BULKY-WAST E I N C I N  

T I N G )  ) /  BURY GARBAGE ACCORDING T O  P L A N  ( S A N I T A R Y - L A N D F I L L  RECLAMAT I O N ( L A N D 1  C O S T ( 0 P E R A  
EVELOPMENT O F  A COMPREHENSIVE S O L I D  WASTE MANAGEMENT P L A N  FOR C A L I  FORNIA--A P R E L I M I N A R Y  REPORT/ T H E  D 

T H E  REFUSE I N C I N E R A T I O N  P I L O T  P L A N T  I N  DUESSELDORF ( E M I S S I O N ( C O N T R 0 L )  ) /  

NEW AUTOMATIC P I P E L I N E  D I S P O S A L  SYSTEM ( GRINDER ) /  

RESEARCH SPARKS I N T E R E S T  I N  NEH SOL I D S  P I P E L I N E S  ( SLURRY-PUMPING CAPSULE-FLOW ) /  

D I S P O S A L  CF HOUSEHOLD REFUSE I N  WET GRAVEL P I T S  ( OPEN-DUMPING I /  

NEBRASKA MAN WINS WITH SCOOTER P L A N  ( C O L L E C T I O N  I /  

SAN F R A N C I S C O  BAY P L A N  ( REGIONAL-APPROACH ) /  

AN URBAN COUNTY ADOPTS A MASTER P L A N  ( S A N I T A R Y - L A N D F I L L  ) /  

CCUNTY PREPARES A MASTER P L A N  FOR R E F U S E  D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  I /  
MASTER P L A N  FOR TOWN REFUSE D I S P O S A L  ( REGIONAL-APPROACH ) /  

O S A L )  S I T E - S E L E C T I O N  I /  SEVEN NEW JERSEY C O M M U N I T I E S  P L A N  J O I N T  L A N D F I L L  VENTURE ( REGIONAL-APPROACH COST(  

- L P N D F I L L  C O S T ( C A P 1 T A L I  1 /  NEW C A N A D I A N  TRASH B A L I N G  P L A N  MAY SAVE C I T Y  $100,000 YEARLY ( COMPACTION S A N I T  

A R Y - L A N D F I L L  R E C L A M A T I O h ( L A N D I  I /  SAN D I E G O  D I S P O S A L  PLAN P R O V I D E S  FOR A 20-YEAR P O P U L A T I O N  I N C R E A S E  ( SAN 
ONAL-APPROACH I /  SUBURBAN C O M M U N I T I E S  J O I N  TO P L A N  REFUSE D I S P O S A L  ( I N C I N E R A T O R  C O S T ( C A P I T A L 1  REG1 

V A G E ( M E T A L S )  HEAT-RECOVERY ) / F U T U R I S T I C  I N C I N E R A T O R  PLANNED FOR H A M I L T O N  ( G R I N D I N G  ( E M I S S I O N ( C O N T R 0 L I  I 
TOR COMPOSTING S A N I T A R Y - L A N O F I L L  ) /  PLANNED L A N D F I L L S  CUT COSTS AND C O M P L A I N T S  ( I N C I N E R A  
N C I N E R A T I O N  C O L L E C T I O N -  EQUIPMENT C O S T I O P E s A T I N G l  ) /  PLANNED R E F U S E  V E H I C L E  REPLACEMENT- BETTER S E R V I C E  , 
'GIONAL-APPROACH I /  URGE COOPERATION BETWEEN R E G I O N A L  PLANNERS AND P R I V A T E  CONTRACTORS ( I N C I N E R A T I O N  S A N I T  

R 4 T I O N  P L A N T S  COMBINED W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N G  ( D E S I G N  E M I S S I O N (  CONTROL) HEAT- RECOVERY CO 

MODERN EQUIPMENT PLUS NEW P L A N  LOWER COSTS ( C O L L E C T I O N - E Q U I P M E N T  I /  

ORANGE COUNTY ADOPTS MASTER P L A N  O F  REFUSE D I S P O S A L /  

S A N  FRANCISCO BAY P L A N  SUPPLEMENT ( REGIONAL-APPROACH I /  

PROBLEMS OF I N C I N E R A T I O N  P L A N N I N G /  

E S S E N T I A L S  OF GOOD P L A N N I N G  ( I N C I N E R A T O R  ) /  
D E C I S I O N - T R E E S  I N  S O L I D  WASTES P L A N N I N G  ( S I M U L A T I O N  C O M P U T E R - A P P L I C A T I O N  I /  

SYSTEMS A N A L Y S I S  OF REFUSE C O L L E C T I O N  ( P L A N N I N G  I /  
7 L O C A T I O N  FACTOG ( D E S I G N  1/  I N C I N E R A T O R  P L A N N I N G  - R E S I D U E  L A N D F I L L  C O N S I D E R A T I O N  I S  IMPORTAN 

ON C O S T ( O P E R A T 1 C N )  E Q U I P M E N T l C O L L E C T I O N  1 I /  P L A N N I N G  A SUCCESSFUL L E A F  REMOVAL PROGRAM ( C C L L E C T I  

POWER I N C I N E R A T I C N  H E A T ( P R 0 C E S S )  C A L O R I F I C - V A L U E  / P L A N N I N G  AND CONSTRUCTION O F  REFUSE I N C I N E R A T I O N  P L A N  

WESTERN P A C I F I C  R A I L R O A D  P L A N N I N G  A REFUSE EXPRESS ( R A I L - H A U L  ) /  

CONTAINERS AND P L A N N I N G  A I D  DELAWARE CONTRACTOR ( C O L L E C T I O N  I /  

COMPOST-MAKING I N  T H E  NETHERLANDS, I T S  H I S T O R Y ,  P L A N N I N G  AND P O S S I B I L I T I E S /  
METROPOLITAN P L A N N I N G  FOR S O L I D  WASTE/ 

N A T I O N A L  SURVEY C F  CCMMUNITY S O L I D  WASTE P R A C T I C E S  ( P L A N N I N G  GRANT MANAGEMENT I /  P R E L I M I N A R Y  D A T A  A N A L Y S I  
A R Y - L A N D F I L L  COST ( O P E P A T I N G )  R E C L A M A T I O N ( L A N D 1  ) /  P L A N N I N G  IS THE K E Y  TO AMES' L A N D F I L L  SUCCESS ( S A N I T  
( R E G R E S S I O N  P R C J E C T I O N  I /  USE OF MATHEMATICAL P L A N N I N G  MODELS TO P R E D I C T  I N C I N E R A T I O N  REQUIREMENTS 
A N A L Y S I S  1/ M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PAQT V P L A N N I N G  M U N I C I P A L  COMPOSTING O P E R A T I @ N S  ( COMPOSTING 

S I T E - S E L E C T I O h  I /  P L A N N I N G  NEW I N C I N E R A T O R  ( Q U A N T I T I E S  C H A R A C T E R I S T I C S  

OF S O L I D  WASTES RESEARCH AND T R A I N I N G  GRANTS 1968 ( P L A N N I N G  PERSONNEL RESEARCH I /  SUMMARIES 
I / SAN-FRANCISCO BAY AREA S O L I D  WASTE MANAGEMENT AND P L A N N I N G  PROBLEMS ( Q U A N T I T Y  C O S T ( C O L L E C T 1 O N I  C O S T ( 0 P  

A N D F I L L  CONSERVATION 1/ P L A N N I N G  THE FUTURE OF SAN F R A N C I S C O  BAY ( S A N I T A R Y - L  

COMPUTERS CAN A I D  P L A N N I N G  O f  C L E A N S I N G  S E R V I C E S /  

U T I L I Z A T I O N  OF S A N I T A R Y  L A N D F I L L  S I T E S  ( P L A N N I N G  R E C L A M A T I O N ( L A N D 1  S I T E - S E L E C T I O N  I /  

L )  I /  TONAWANDA P L A N N I N G  200 TON E X P A N S I O N  ( I N C I N E R A T I O N  C O S T ( C A P 1  TA 
REGIONAL-  APPROACh I /  COUNTY P L A N S  D I S P O S A L  NEEDS T O  YEAR 2000 ( C O S T ( C O L L E C T I O N 1  

P L A N S  FOR 8,150 TONS PER DAY A T  L A N D F I L L /  
S A N I T A R Y - L A N D F  I L L  ) /  BOLD PLANS NEEDED FOR REFUSE D I S P O S A L  I N  LONDON ( TRANSFER 

CHICAGO P L A N S  TWO I N C I N E R A T O R S  ( G R I N D I N G  Q U A N T I T Y  I /  
B F I S T O L ,  €&GLAND, B U I L D S  COMPOST P L A N T /  

D E S I G N  FER A COMBINED REFUSE AND SEWAGE P L A N T /  
ESS ON L E I C E S T E R ' S  $11 M I L L I O N  SEWAGE AND CDMPOSTING P L A N T /  PROCR 

M O B I L E ,  ALABAMA B U I L D S  300 T O N  PER DAY COMPOST P L P N T  ( COMPOSTING ) /  
REFUSE COMPOST - A PRODUCT O F  THE WERDEluBERG L I E C H T E N S T E I N  C O O P E R A T I V E  P L A N T  ( COMPOSTING I /  

REFUSE D I S P O S A L  P L A N T  ( COMPOSTING C O M P O S I T I O N  I /  

W A N L I P  SLUDGE D I G E S T I O N  P L A N T  ( COMPOSTING DANO SLUDGE(SEWAGE1 I /  
M O B I L E ,  ALABAMA SCHEDULES COMPOST PLANT ( COMPOSTING C O M P O S I T I O N  Q U A N T I T Y  ) /  

OR I /  I L L U S T R A T E D  TOUR O F  OVERSEAS COMPOST P L A N T  ( C O S T ( C A P 1 T A L )  G R I N D I N G  R A S P  B A L L I S T I C - S E P A R A T  

WPSTES - A REPORT ON E X P E R I E N C E S  AT THE BADEN-BADEN P L A N T  ( C O S T ( O P E R A T I N G 1  C O S T ( C A P 1 T A L )  1 /  COMPOSTING 0 
THE REFUSE TYPHOON, A MOB1 L E  PROCESSING PLANT ( COST(OPERAT1NG) COMPOSTING I/ 

F U L L - T I M E  SCHEDULE OF PHOENIX COMPOST P L P N T  ( DANO I /  
P H C E N I X  MAKES PROGRESS WITH COMPOST P L A N T  ( DANO ) /  

P E R I E N C E  I N  O P E R A T I N G  STUTTGART GARBAGE I N C I N E R A T I N G  P L A N T  ( D E S I G N  I N C I N E R A T O R  ) /  EX 

A C T E R I S T I C S ( C O M P O S T 1  D E S I G N  I /  M U N I C I P A L  COMPOST P L A N T  ( ECONCMICS C O S T ( O P E R A T I N G 1  M A R K E T I N G  DANO ChAR 
REFUSE I N C I N E R A T I O N  P L A N T  ( D E S I G N ( G R A T E 1  G R A T E - I N C I N E R A T O R  I /  

CONSTRUCTION AND C P E R A T I O N  O F  REFUSE I N C I N E R A T I O N  P L A N T  ( E M I S S I O N ( C O N T R 0 L )  / 
H Y G I E N I C  REFUSE COMPOSTIhG AND D I S P O S A L  PLANT ( FERMASCREEN I /  

NORTHERN I R E L A N D  P l J L V E R I Z A T I O N  P L A N T  ( GONDARD ) /  

10-08-0 18 16 
03-09-0 18 24 
@3-01-01800 
0 1-0 1-0 1176 
08-03 -0 1 2  2 3 
0 2- @ 1- 0 1 601 
0 6-03-009 9 4 
06-C1-00364 
0 5-0 2- 0 18 58 
06-03-00274 
08-0 3-0 1367 
08-06-00806 
10-0 1-02048 
06-02-01440 
08-03-00466 
05-04-00058 
10-09-01191 
10-09-007 16 
10-09-01996 
0 8-0 7-0 1862 
07 -0 1-00 7 57 
C 9- 03-OC 5 1 4  
07-0 3-0 17 73 
03-01 -01 8 13 
03-0 2-0 1544 
LO-08-009 80 
08-03-00552 
0 1-05-0 129 3 
0 1-05-00 182 
0 1-05-021 51 
01-05-02089 
0 7-0 1 -0 07 9 5 
07-01-01199 
C1-05-014'98 
07-0 1-00642 
01- 0 5-0 12 5 5 
07-01-01779 
03-0 1-01551 
03-G5-01829 
01-05-01958 
0 7- 0 1-0 i 8 04 
08-03-00576 
Ol-C5-02150 
08-03-0 18 12 
07-0 1-00 153  
03-01-00543 
0 1-0 5-006 18 
08-03-01266 
0 8-0 3-004 70 
08-03-00825 
0 1-0 5 -00978 
03- 10-021 59 
08- 13-02138 
10-08-00706 
03-13-OlO 34 
03 -0 4-004 16 
0 8-0 3-0 12 24 
06 -C 3-0 0 29 2 
01 -05-00 2 10 
0 1-0 1-0 15 10 
07-0 1-0 15 84  
08-13-00463 
0 6- 12-OC409 
08-03 -00 00 4 
03- 1 0-00 7 10 
91-0 1-0 150 6 
02 -0 3-0 1499 
07-14-011 50 
07-03-009 30 
08-0 3-0 1 831 
Ol-C5-01796 
0 7 4  1-00 2 30 
01-05-01734 
08-03-00047 
06-03-01157 
06-03-01 529 
06-03-0 21 32 
06-03-00837 
0 6- 0 3- 0 19 7 2 
06-03-01998 

C 6-0 3-0 1868 
06 -03 -00 880 
06-01-003 50 
C6-03-01983 
06-03-00802 
06-03-00 897 
C8-63-0C7 53 
C8- 13-0 129 7 
06-C3-01047 
08-03-01236 
06-03-00291 
C5-02-00694 

06-03-002 68 

r L 
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B R I T A I N ' S  F I R S T  FRAGMENTATION 
VAGE P L A N T  3RD PROGRESS REPORT C I T Y  OF MADISON P I L O T  

WASTE hEAT U T I L I Z A T I O N  FROM I N C I N E R A T O R  
WATERBURY' S SE WAGE-REFUS E D I S P O S A L  

T H E  CELL-GRATE REFUSE D I S P O S A L  
E A T  UT I L I Z AT I O N  AT HEMPST EAD-MER R I C K  REFUSE D I  SPO SAL 

TCWN OF HEMPSTEAD RUNS A MODEL D I S P O S A L  
D AND GASEOUS WASTE PRODUCTS I N  MEDIUM S I Z E  C H E M I C A L  
A T I C  P R E C I P I T A T O R  I N C L U D E D  I N  L A T E S T  REFUSE D I S P O S A L  
- P R E C I P I T A T O R  BULK- WASTE-GRINDING 1 / EUROPE'S L A T E S T  

DEVELOPMENT O F  CREWE'S REFUSE D I S P O S A L  
SALVAGE I /  T I P  'I T@P C I T Y  'I GET NEW REFUSE D I S P O S A L  

E S I G N  O F  I N C I N E R P T O R  FOP N U T  I S L A N D  SEWAGE TREATMENT 
L U L E A  REFUSE I N C I N E R A T I O N  AND SLUDGE D R Y I N G  

OBLEMS ENCOUNTEPED I N  O P E R A T I O N  CF LARGE I N C I N E R A T O R  

SLUDGE D I S P O S A L  BY WET A I R  O X I D A T I O N  AT F I V E  MGD 
THE PHOENIX 

F I N A N C I N G  A C I T Y  COMPOST 
A L )  COST(OPERAT1NG) I / STUTTGART REFUSE I N C I N E R A T I O N  
NG C O M P O S I T I O N  1 /  THE ARNHEM COMPOST 
O R I F I C - V A L U E  I / I N C I N E R A T I O N  

COMBUSTION O F  SEWAGE SLUDGE W I T H  ESSEN-KARNAP POWER 
U B S I D Y )  ) /  ST. PETERSBURG SHUTS DOWN 'MODEL' COMPOST 
L L U T I O N (  WATER) 1 /  E F F E C T S  OF REFUSE D I S P O S A L  

F A I R F I E L D - H A R D Y  COMPOSTING P I L O T  
T H E  DANO-COMPOST I N  G 

PROPER T I  E S(COMPOST1 ) / SMALL COMPOSTING 
(SEWAGE) 1 /  I N A U G U R A T I O N  OF THE COMPOSTING 
R E S I D U E  I /  REFUSE I N C I N E R A T  I O N  
O S T ( C A P I T A L 1  COMPOSTIhG I /  THE NEW COMPOST 
I /  REPORT ON RECENT R E S U L T S  A T  THE REFUSE COMPOSTING 

DANO 
I Z E  TOWNS ON B A S I S  OF EXAMPLE OF REFUSE I N C I N E R A T I O N  

REFUSE COMPOSTING 
I /  CENTRAL GARBAGE G R I N D I N G  

THE GARBAGE I N C I N E R A T I O N  
RY D E S I G N  ASH( C C M P O S I T I O N )  VOLUND I /  I N C I N E R A T I N G  
NE RATOR SLUDGE ( SEWAGE I ) / NEW REFUSE D R E S S I N G  

THE REFUSE COMPOSTING 
REFUSE COMPOSTING 

PACE)  I /  REFUSE BURN1 NG 
COMPOST 

$1.5 M I L L I O N  COMPOSTING 
LUDGE ( HEAT-RECOVEPY I /  REFUSE I N C I N E R A T I O N  

BANGKOK 
C O M P O S I T I O N  SLUDGE(SEWAGE1 I /  COMPOST I N G  

I N C I N E R A T I N G  
/ M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PART V I  - COMPOST 
E )  I /  HOW FOOD WASTE DISPOSERS AFFECT 

S T A T I O N A R Y  PACKER A I D S  M I C H I G A N  
BRIDGEP@PT I N C I N E R A T O R  U T I L I Z E D  SEWAGE 

M U N I C I P A L  COMPOST 
I /  COMPOST 

NEW CONTINUOUS GRATE 
N C I N E R A T I O N  I /  REFUSE P U L V E R I Z I N G  
O L )  ) /  NEW D I S P O S A L  
T ( C A P I T A L 1  I /  NEW REF US E 
T-RECOVERY I /  A SALVAGE F U E L  B O I L E R  
Y - K I  L N  I NCINERPTOR. ( SLUDGE(SEWAGE)  1/ I N C I N E R A T I O N  

G R I N D I N G  I /  F I R S T  P U L V E R I Z A T I O N  
A REFUSE I N C I N E R A T I O N  

C O M P O S I T I O N  S A N I T A F Y - L A N D F I L L  1 / REFUSE P U L V E R I S I N G  
N /  

P H O E N I X  COMPOST 
O L )  I N C I N E P I T O R  I /  BRUSH AND TRUNK B U R N I N G  
T A L )  ) /  REFUSE 

T H E  REFUSE I N C I N E R A T I O N  P I L O T  
I C E ( C O M P O S T 1  I / THE REFUSE COMPOSTING 
OST)  D E S I G N  ) /  L O A D I N G  P I E R  AND C I T Y  REFUSE D I S P O S A L  
I C A L  AND MECHANICAL EQUIPMENT OF REFUSE I N C I N E R A T I N G  

I /  P L A N N I N G  AND CONSTRUCTION OF REFUSE I N C I N E R A T I O N  
M A R K E T I N G  I /  AUCKL AND ' S  M U N I C I P A L  COMPOST 

/ SLUDGE I N C I N E R A T I O N  
TREATMENT 

P U B L I C  R E L A T I C N S  C O N S I D E R A T I O N S  I N  I N C I N E R A T O R  
E )  I /  F I R S T  ZIM#ERMAN PROCESS 
L U E  DUST REMOVAL I N S T A L L A T I O N  I N  MUNICH REFUSE POWER 
LEMS I N  COMBUSTION CF REFUSE, BASED ON DATA O F  POWER 
TOWN REFUSE-SEWAGE MUD COMPOSTS/ A V A I L A B I L I T Y  OF T H E  

CE REQUIREMENTS OF MODERN, LARGE REFUSE I N C I N E R A T I O N  

P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L  ANT 
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
P L A N T  
PLANT 
P L A N T  
P L A N T  
P L A N T  

AT -P ECOV ERY S L U  CGE( GRY I N G  ) R-EFUS-E JNCI_ER-kTIO_N P L A N T  
THE NEW GARBAGE I N C I N E R A T I O N  P L A N T  

H PERFORMANCE O F  T I L T I N G  STAGE REFUSE I N C I Y E R A T O R  A T  P L A N T  
S T I N G  C O S T ( C A P 1 T A L )  I /  THE PEFUSE TREATMENT P L A N T  
R L A N D )  ( I N C I N E R A T I C N  ) /  THE REFUSE U T I  L I  Z A T I O N  P L A N T  
D I N G  ECONOMICS ) /  CHEADLE AND GATLEY REFUSE D I S P O S A L  P L A N T  

S I M P L E  CONTROL T E S T  WHICH C A N  BE MADE BY COMPOST PLANT 
GEN( P L A N T  1 I /  P L A N T  

S P E C I F I C A T I C h S  AND R E S P C N S I B I L I T Y  FOR I N C I N E R A T O R  P L A N T  
C O S T ( O P E R A T I N G 1  VOLUME-REDUCTION I /  REFUSE R E D U C T I O N  PLANT 
N I /  HOUSTON FORCES COMPOST P L A N T  
U N D A T I O N S  I /  S A N I T A R Y  F I L L  PROVES OUT FOR P L A N T  

I / 

G R I N D I N G  BULKY-WASTE I N C I N E R A T I O N  SALVAGE ) / 
G R I N D I N G  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G )  CD 
HEAT-RECOVERY H E A T ( S P A C E I  HEAT (PROCESS I I /  
HEAT-RECOVERY I N C I N E R A T I O N  I /  
HE AT-R ECDV E RY I NC I N ERAT OR 1 / 

WASTE H HEAT-RECOVERY I N C I N E R A T O R  ) /  
I N C I N E R A T I O N  ) /  
I N C I  N E R A T I  ON WASTE (GASEOUS 1 WASTE( L I Q U  I D ) /  CO 
I N C I N E R A T C R  C O S T ( C A P 1 T A L I  E M I S S I O N ( C O N T R O L 1  ) 
I N C I N E R A T O R  C O S T ( C A P I T A L 1  POWER HEAT-RECOVERY 
I N C I  NERATOR D E S I G N  I /  
SANITARY-LANDF I L L  I N C I N E R A T I O N  COST(  C A P I T A L  I 
S LUDGE(SEWAGE I MULT I P L E - H E A R T H  I /  D 
SLUDGE(SEWAGE) Q U A N T I T Y  ) /  
STORAGE OVERHE AD-CR AN ES BULKY-WA STE ASH-REMOV 
VOLUME-REDUCTION D E S I G N  HEAT POWER SALVAGE(ME 
W E T - O X I D A T I O N  1 / 
A PROGRESS REPORT/ 
FOUR VIEWS ( C D S T ( O P E R A T I N G 1  COST ( S U B S I D Y )  ) /  
L A Y O U T  AND O P E R A T I O N  E X P E R I E N C E  ( HEAT-RECOVE 
NOTES ON I T S  O P E R A T I O N  DURING. 1 9 6 1  ( COMPOST1 
P L U S  ( H E A T  RECOVERY H E A T I N G ( S P A C E 1  POWER C A L  

AS EXAMPLE ( I N C I N E R A T O R  SLUDGE(SEWAGE1 1 /  CENT 
AS MALODOROUS ' P U B L I C  N U I S A N C E '  ( COMPOSTING I N  
ASHES AND COMPOST D E P O S I T S  ON GROUNDWATERS ( PO 

A T  ANDERLECHT/  
AT B L Y T H  I S  P R O V I N G  SUCCESSFUL ( SLUDGE(SEWAGE)  

A T  DEEPHAMS WORKS ( HEAT-PECOVERY POWER D E S I G N  
AT DUISBURG-HUCKINGEN I N  O P E R A T I O N  ( Q U A N T I T Y  C 
AT KUESNACHT-ZUERICH ( C O S T ( C A P I T A L 1  SAFETY-HAZ 
AT M I D L O T H I A N  SHOWS VALUE OF COMPOSTING/  
AT NEUSTADT I N  H O L S T E I N  ( D E S I G N  HEAT-RECOVERY 
A T  NORMAN, OKLAHOMA ( SEGREGATION SALVAGE I /  
AT RICHMOND, I N D I A N A  ( C O S T ( C A P 1 T A L )  D I G E S T I O N  
AT SA1 NT-OUEN/ 
AT SAINT-OUEN ( S E I N E )  ( I N C I N E R A T O R  HEAT-RECOVE 
AT ST. GEORGEN ( BLACK FOREST 1 ( G R I N D I N G  I N C I  
A T  STUTTGART-MOHRINGEN/ 
AT T U R G I ,  SWITZERLAND ( COMPOSTING C P P A C I T Y  l /  
AT V I E N N A  ( O I L - C O N T A I N I N G  HEAT-RECOVERY H E A T ( S  
B U I L T  FOR ST. PETERSBURG/ 
CLOSES ( C O M P D S T I N G ( F A 1 L U R E S )  I / 
COMBINED W I T H  D R Y I N G  AND COMBUSTION O F  SEWAGE S 
COMPOSTS M U N I C I P A L  REFUSE ( COMPOSTING ) /  
CONVERTS REFUSE I N T O  ORGANIC S O I L  C O N D I T I O N E R  ( 
COSTS ( C O S T ( C A P 1 T A L )  I N C I N E R A T I O N  ) /  
D E S I G N  AND O P E R A T I O N  ( COMPOSTING M A R K E T I N G  S L U  
D E S I G N  C R I T E R I A  ( GRINDER(GARBAGE)  SLUDGEtSEWAG 
D I S P O S A L  ( COMPACTION 1 /  
E F F L U E N T  ( C O S T ( C A P 1 T A L )  ) /  
FOR AUCKLAND ( COMPOSTING I /  
FOR BANGKOK ( COMPOSTING SALVAGE SLUDGE(SEWAEE)  
FOR DERBY ( D E S I G N  I N C I N E R A T I O N  ) /  
FOR DUNOEE ( S A L V A G E (  METAL)  S A N I T A R Y - L A N C F I L L  I 
FOR FULHAM ( I N C I N E R A T O R  SALVAGE E M 1  S S I D N ( C 0 N T R  
FOR LYTHAM S T .  ANNES ( I N C I N E R A T O R  Q U A N T I T Y  C O S  
FOR MAXIMUM STEAM PRODUCTION ( I N C I N E R A T I O N  HEA 
FOR O I L - C O N T A I N I N G  SLUDGES AND REFUSE WORKING 0 
FOR SCOTLAND ( COMPOSTING VOLUME-REDUCTION OANO 
FOR THE RUHR R E G I O N  ( HEAT-RECOVERY I /  
FOR WELSH A U T H O R I T Y  ( G R I N D I N G  VOLUME-REDUCTION 
GROWING EXPERIMENTS W I T H  REFUSE COMPOST I N  J A P A  
HAS STARTED O P E R A T I O N  ( COMPOSTING I /  
I N  C I T Y  O F  D E T R O I T  ( BULKY-WASTE E M I S S I O N I C O N T R  
I N  C I T Y  PARK ( COMPOSTING BULKY-WASTE C O S T ( C A P 1  
I N  DUESSELDORF ( E M I S S I O N ( C O N T R O L 1  I /  
I N  EDINBURGH, ENGLAND C O M P O S T ( C O M P O S I T I 0 N I  PR 
I N  GENEVA ( I N C I N E R A T I O N  T R A N S P O R T A T I O N (  BARGE) 
I N  GENEVA ( P O L L U T I O N  I N C I N E R A T I O N  POWER HEAT-R 

I N  O P E R A T I O N  ( DANO COMPOSTING SALVAGE(FERRGUS1 
I N  S T U T T  GART-MUE HLHAU S EN SEWAGE TR EA TMEN T WORKS 
LOCATED ON FORMER L A N C F I L L  S I T E /  
L O C A T I O N /  
N E A R I N G  COMPLETION ( WET-OX I D A T I O N  SLUDGE(  SEWAG 
NORD I ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N ( C 0  

AT ALTOONA, PA. ( PATHOGENS T H E R M O P H I L I C  I /  

A T  DANTUMADEEL, NETHERLANDS ( N I G H T - S O I L  SLUDGE 

I N  MANNHEIM, WEST GERMANY ( HEAT-RECOVERY POWER 

NORD OF M U N I C I P A L  E L E C T R I C I T Y  WORKS, MUNICH ( I 
N U T R I E N T S  NITROGEN,  PHOSPHORUS AND P O T A S S I U M  I N  
OF MUNICI -PALLTY OF GLUECKSTADT I N  H O L S T E I N  ( PE 
OF ROTTERDAM/ 
OF STUTTGART-MOEHRI NG EN/ E X P E R I E h C E  W I T  
O F  THE BADEN-BRUGG R E G I O N  ( S W I T Z E R L A N D )  ( COMPO 
OF THE WERDENBERG- L I E C H T E N S T E I N  R E G I O N  ( S W I T Z E  
OPENED ( COMPOSTING SALVAGE M A R K E T I N G (  COMPOST) 
OPERAT I O N S /  
PATHOLCGY PROBLEMS I N  REFUSE COMPOST I N G  ( P A T E 0  
PERFORMANCE ( D E S I G N  I /  
SAVES L A N D F I L L  SPACE ( G R I N D I N G  SALVAGE C O S T ( C A  
SHUTDOWN ( COMPOSTING C O S T ( S U B S I D Y 1  I N C I N E R A T I O  
S I T E S  ( S A N I T A R Y - L A N D F I L L  SALVAGE SETTLEMENT FO 

04-03-02124 
05-02-0 1 8 58 
08-03-00138 
CB-03-01334 
08-03-00784 
08-03-00816 
08-C3-01632 
0 8-0 4-007 6 3 
0 8-0 3-0 12 8 4  
0 8- 0 3- 00 9 0 6 
08-03-01535 
08-03-01298 
08-03-01524 
08-0 3-0 12 56 
08-03-00822 
08-0 3-00473 
10 -0 1-01 2 7 6  
06-03-00876 
0 6-0 5- 0 0 8 92 
08 -03 -0 1 5 34 
06-03-00205 08-03-00018 

06-03-00 169 
08-10-01230 
0 6-0 3-00 27 4 
06-0 3 -00 29 5 
0 6- 0 3-0 1 42 4 
06-0 3-00 346 
0 8  -0 3-000 42 
06- 0 3-003 44 
06-03-00374 
06-03-0 1 4  27 
08-03-0 1243 
06-03-009 12 
09-0 1-0 159 6 
0 8-0 3- 00 20 4 
08-03-01054 
08-03-000 56 
06-03-00 386 
06-0 3 -00 2 1 4  
08-03-00051 
06-03-009 59 
06-03-00301 
0 8- 0 3-007 9 1 
06-03-0 1165 
06-03-00266 
0 8- 1 4-00 5 6 5 
06-1 2-00410 
09- 0 1-00 5 60 
03-05-00498 
0 8-0 3-0 13 66 
06-G 3-0 0260 
0 6-03-0 15 52 
08-03-01270 
0 5-0 1-0 12 52 
0 8 -0 3 -0 19 24  
C 8-03-0 18 8 1  
0 8-C3-00461 
08-04-00049 
06- O3-OQ 9 85 
08-03-01369 
05-05-00193 
06-06-00406 
06-03-0 17 53 
0 8- 0 7-00 8 59 
0 6-03-00940 
08-0 3-0 13 67 
06- 03- 007 60 
08-03-01223 
08-03-01225 
0 8- 0 3-C 12  24 
06-03-01685 
0 8- 03-00 7 73 
07-10-00650 
0 8-0 3-00429 
10-0 1-0 10 2 8 
08-06-00646 
08-14-00772 
06-06-01517 
OB-03-Q 1244 
0 8- 0 3- 0 0 2 9 3 
08-03-0 1069 
06-0 3-003 7 5 
0 6- 0 3-00 39 2 
06-03-0 1394 
06-07-00369 
06-09-00449 
08-03-00805 
05-01-000 95 
06-03-00279 
07-10-00192 

n 8- 04- 0 00 67 

I N G ( C 0 S T I  I /  AN I N V E S T I G A T I O N  ON THE S I G N I F I C A N C E  OF PLANT, S I Z E  FOR REFUSE D I S P O S A L  BY I N C I N E R A T I O N  OR COM 01-02-01990 
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ASH P R E C I P I T A T I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I L O T  P L A N T  STUDY ( E M I S S I O N ( C O N T R 0 L )  ) / E L E C T R O S T A T I C  F L Y  
S ( C O L L E C T I O N  BULKY-WASTE 1 /  NEW YORK C I T Y  - PLANT T O  ACCEPT B I D S  FOR CONTRACT-REMOVAL OF J U N K  CAR 

(SEWAGE) ) /  COVERED P L A N T  TO BURN SLUDGE ( I N C I N E R A T I O N ( F L U 1 D  BED)  SLUDGE 

1 COST ( O P E R A T I N G )  I /  P U L V E R I Z A T I O N  P L A N T  TO HANDLE 500 TONS D A I L Y  ( GONDARD C O S T ( C A P 1 T A L  
-VALUE C O M P O S I T I O N  E M I S S I C N ( C O N T R 0 L )  I /  DERBY'S P L A N T  TO REDUCE R U B B I S H  T I P S  ( I N C I N E R A T I O N  C A L O R I F I C  
( C P P I T A L )  ) /  MCKEESPORT P L A N T  TO TURN T R A S H  I N T O  F E R T I L I Z E R  ( COMPOSTING COST 
A P I T A L )  1 /  SAN FERNANDO P L A N T  USES "TOTAL SYSTEM CONCEPT'' ( COMPOSTING COST(C 
R A T I O N  ) /  D E S I G N  AND O P E R A T I O N  OF MS COMBUSTION CONE P L A N T  W I T H  REFUSE CRUSHING I N S T A L L A T I O N  ( G R I N D I N G  I N  

NT-RATE ODCP VECTOR ) /  S O L I D  WASTE REDUCTION/SALVAGE P L A N T  3RD PROGRESS REPORT C I T Y  OF MADISON P I L O T  PLANT 
ROCESSING OF URBAN WASTES I N  A M E C H A N I Z E D  COMPOSTING PLANT.  ( SALVAGE PATHOGEN COST(COMPOST1NG J I /  THE U 

I L L  C O S T ( C A P I T A L 1  I /  WHAT K I N D  OF PLANT--AND A T  WHAT P R I C E  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F  

C O N S T R U C T I O N  ON PHOENIX COMPOST P L A N T  T O  B E G I N  FEBRUARY 1 9 6 1  ( COMPOSTING DAN0 ) /  

MODEL PLANT T O  DEMONSTRATE COMPOSTING/ 

I N C I N E R A T O R  AND SEWAGE TREATMENT P L A N T  WORK TCGETHER ( E M I S S  I O N ( P A R T 1 C U L A T E )  I /  

AN AMERICAN I N  BANGKOK (COMPOST P L A N T )  ( COMPOSTING ) /  

C O N T A I N E R  SYSTEM SOLVES DOUGLAS P L A N T ' S  PROBLEM ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  
REPORT ON T H P E E  MANURE COMPOSTING P L A N T S /  

CRANES FOR REFUSE I N C I N E R A T I O N  P L A N T S /  
HYDROGEN C H L C f i I D E  CORROSION I N  REFUSE B U R N I N G  P L A N T S /  

I C  F E R T I L I Z E R S  CIL TI-E U P T A K E  OF MINERAL N U T R I E N T S  B Y  P L A N T S /  THE I N F L U E N C E  O F  ORGAN 

E R A T I O N S  A F F E C T I N G  THE D E S I G N  OF REFUSE I N C I N E R A T I O N  P L A N T S  ( E M I S S I O N ( C O N T R 0 L )  C O S T ( C A P 1 T A L )  I/ SOME CONS 
LEMS I N  CONNECTICN k I T H  REFUSE I N C I N E R A T I O N  I N  SMALL P L A N T S  ( E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  ) /  PROB 

H E P T  RECOVERY FROM I N C I N E R A T I O N  P L A N T S  ( C A L O R I F I C  V A L U E  ) /  

THEORY AN0 P R A C T I C E  I N  COMPOSTING PLANTS ( EQUIPMENT ) /  
I E W P O I N T S  FOR TI-E D E S I G N  O F  MODERN REFUSE COMBUSTION P L A N T S  ( HEAT-RECOVERY E M I S S I O N ( C O N T R O L 1  I N C I N E R A T O R  

TURN-KEY COMPOSTING P L A N T S  ( SALVAGE I /  
ASH PEMOVAL SYSTEM IS B U I L T  FOR S M A L L  P L A N T S  ( I N C I N E R A T O R  D E S I G N  ) /  

LHAM'S NEW REFUSE DESTRUCTOR ON S I T E  OF TWO P R E V I O U S  P L A N T S  ( SALVAGE SEGREGATION I N C I N E R A T I O N  HEAT-RECOVE 
A W D F I L L  I /  S O L I  D-WASTE D I S P O S A L  I N  C H E M I C A L  P L A N T S  ( SURVEY I N C I N E R A T I O N  HEAT-RECOVERY S A N I T A R Y - L  

SALVAGE ) /  PACKAGED REFUSE D I S P O S A L  P L A N T S  ( TRANSFER I N C I N E R A T  I O N  COMPOSTING SEGREGATION 
THREE COMPOSTING P L A N T S  AND A N  I N C I N E R A T O R /  

THE E F F E C T  OF REFUSE AND REFUSE SLUDGE COMPOST ON PLANTS AND S O I L S  ( A P P L I C A T I O N ( C O M P 0 S T )  ) /  
NO WATER P O L L U T I O N ,  @PEG A T I O N  OF REFUSE I N C I N E S A T I O N  P L A N T S  COMBINED W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N  

MEASURING RESULTS ON E M I S S I O N  FROM COMBUSTION P L A N T S  FOR DOMESTIC GARBAGE ( I N C I N E R A T O R  ) /  
VERY H E A T ( S P A C E )  POWER Q U A N T I T Y  C O M P O S I T I O N  ) /  LARGE P L A N T S  FOR I N C I N E R A T I O N  O F  DOMESTIC REFUSE I N  P A R I S  M 
V E S T I G A T I O N  OF OPTIMUM L A Y O U T  O F  REFUSE I N C I N E R A T I O N  P L A N T S  FOR SMALL AND M E D I U M - S I Z E  TOWNS ON @ A S I S  O F  EX 
G E )  I /  TWO P L A N T S  FOR T H E  P R I C E  OF ONE ( I N C I N E R A T O R  SLUDGE(SEkA 

C O S T ( O P E R A T I N G 1  I /  THE SEWAGE TRFATMENT AND COMPOST P L A N T S  OF T H E  C I T Y  OF BADEN-BADEN ( COMPOSTING SLUDGE 
R A T I N G )  E M I S S I C N ( C O h T R 0 L )  I /  SMOKELESS BRUSH BURNING P L A N T S  REDUCE A I R  P O L L U T I O N  I N  D E T R O I T  ( I N C I N E R A T I O N  
NG C O S T ( O P E R A T 1 N G )  I /  E X P E R I E N C E S  W I T H  COMPOSTING PLANTS U S I N G  T H E  R A S P I N G  ( RASPEL METHOD ( COMPOSTI  
V A N I Z I N G )  ) /  COMBUSTION O F  SLUDGE FROM G A L V A N I Z I N G  P L A N T S  W I T H  COMBUSTION CONE ( I N C I N E R A T I O N  S L U C G E ( G A L  

USED I N  FULLY-MECHANIZED COMPOSTING ( C O S T ( C A P 1 T A L I  PLANTS(NUMBER1 1 / E N G I N E E S I N G  EQUIPMENT 
CAYS D I S C A R D E D  B Y  U.S. EACH YEAR ( BOTTLES T I N - C A N S  P L A S T I C  ) /  25 B I L L I O N  BOTTLES,  48 B I L L I O N  

C O M P O S I T I O N  C A L O R I F I C - V A L U E  HEAT-RECOVERY COMPOSTING P L A S T I C  ) / EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE S L U  
NOMICS I /  P L A S T I C  BARRELS SAVE MONEY ON REFUSE C O L L E C T I O N  ( ECO 
T I O N  S A C K S ( P A P E R )  1 /  URGE EMPLOYING OF P L A S T I C  B I N S  AND CONTINUOUS-LOADING V E H I C L E S  ( COLLEC 
L A S T  I C )  J /  SOME EFFECTS O F  D I S P O S A B L E  P L A S T I C  L I N E R S  ON REFUSE H A N D L I N G  E F F I C I E N C Y  ( S A C K ( P  
N ) /  COPOLYMER P L A S T I C  REFUSE - CAN L I N E R S  ( S A C K ( P L A S T 1 C )  C O L L E C T 1 0  

COMPO S T I  NG GR I N D E P  (HOME 1 I N C I  NERAT I ON( I N - S I T U  1 SACK P L A S T  IC-CANS RECLAM A T 1  ON( L A N D )  I N C I N E R A T I O N  G R I N D I N G  
T Y  I N C I N E R A T I O N  CORROSION SAFETY 11 P L A S T I C S  POSE A S O L I D  WASTE D I S P O S A L  PROBLEM ( Q U A N T I  
/ T H E  A P P L I C A T I O N  OF P L A S T I C S  TO P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  C O N T A I N E R  1 

I O N ( L A N D 1  I /  S 4 N I T A R Y  F I L L S  P R O V I D E  MORE PLAYGROUNDS FOR RICHMOND ( S A N I T A R Y - L A N D F I L L  RECLAMAT 
(CHARGES)  LAND-EECOVERY I N C I N E R A T I O N  I /  OUR L A N D F I L L  P L A Y S  F A V O R I T E S  ( S A N I  TARY-LANDFI  L L  C O S T ( O P E R A T 1 N G I  C 
/ HAULER P L A Y S  KEY PART I N  BOSTON'S DEVELOPMENT ( C O L L E C T I O N  1 
( L A N D )  I N C I N E R A T I O N  BULKY-WASTE C O L L E C T I O N  I /  REFUSE P L A Y S  K E Y  R O L E  FOR S C O T T I S H  C I T Y  ( ECONOMICS COMPOSTI  

ON T H E  D I S P O S A L  O F  D I S P O S A B L E S  ( P L A S T I C (  DISPOSAL-PROBLEMS)  I /  

TENNESSEE HAULER GETS P L A U D I T S  OF S A N I T A R I A N S  ( VECTOR C O L L E C T I O N  I /  

S I N G L E  HAULER P L E A S E S  BATTLE-CREEK CUSTOMERS ( C O L L E C T I O N  J /  
HT H E L P  D I S P O S A L ,  GRADUATES HEAR ( N U C L E A R - E X P L O S I O N  PLOWSHARE I /  ATOMIC B L A S T  M I G  

A G P I C U L T U R A L  USES FOR HARDBOARD PLUGS ( COMPOSTING MULCH I /  
SUPPRESSION O F  STEAM PLUME FROM I N C I N E R A T O R  STACKS ( E M I S S I O N ( C O N T R O L 1  1 / 

ALUE ) /  I N C I N E R A T I O N  P L A N T  - P L U S  ( H E A T  RECOVERY H E A T I N G t S P A C E I  POWER C A L O R I F I C - V  

A N T I T Y  COMPOS1 T I D N  SACKS( PAPER)  ) / AFFLUENCE PLUS PAPER EQUALS MOUNTAINS O F  D E B R I S  ( C O L L E C T I O N  QU 
S A L V A G E ( P A P E R )  ShREDDER D E S I G N  1 /  PNEUMATIC CONVEYING FOR I N C I N E R A T I O N  OF PAPER T R I M  ( 
I O N  R E S I D U E  ) /  P N E U M A T I C  CONVEYOR SPEEDS F L Y  ASH REMOVAL ( I N C I N E R A T  
I N G  T H E  S O L I D  WASTE PROBLEM ( SALVAGE S I Z E - R E D U C T I O N  P N E U M A T I C - C O L L E C T I O N  ) /  R E T H I N K  

THE VACUUM SYSTEM OF REFUSE C O L L E C T I O N  ( CENTRALZUG P N E U M A T I C - C O L L E C T I O N  \ / AN I N V E S T I G A T I O N  I N T O  

MOOERN EQUIPMENT P L U S  NEW P L A N  LOWEP COSTS ( C O L L E C T I O N - E Q U I P M E h T  I /  

VACUUM NETWORK SERVES 3,000 APARTMENTS ( C O L L E C T I O N  PNEUMATIC-TRANSPORT I /  
AP I T  A L  COST( @PERAT I N G )  G R I N D I N G  HYDRAULIC-TR ANSPORT PNEUMATIC-TRANSPORT / C O L L E C T I O N  OF M U N I C I P A L  SOL I D  
CONVEYING REFUSE OVER V A R Y I N G  D I S T A N C E S  ( CENTPALZUG PNEUMATIC-TRANSPORT C O L L E C T I O N  ) /  1984 I N  1967 - USE 

C O L L E C T I O N  AND KEMCIVAL OF M U N I C I P A L  S O L I D  WASTES BY PNEUMO-SLURRY SYSTEM ( C O L L E C T I O N  G R I N D I N G  SLURRY-TRA 
S A L V A G E ( P A P E R 1  I /  GROSSE P O I N T E  OFFERS ADVANCE0 REFUSE S E R V I C E  ( S A C K ( B U R L A P 1  
) /  CANTCN REFUSE STUCY MAKES MANY I N T E R E S T I N G  P O I N T S  ( C O L L E C T I O N  C O S T ( O P E R A T 1  NG) G R I N D E R ( G A R B A G E I  

ROL E ( P H S  1 Q U A N T I T Y  SAFETY H E A L T H  LAW PUBLIC-CONCERN P O L I C Y - Q U E S T I O N S  STANDARDS REGIONAL-APPROACH A U T H O R I T  
WE PUT PROGRESS ABOVE P O L I T I C S  ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) I /  

( R E F U S E )  I /  NO P O L L U T I N G  SMOKE AND NO ASH CANS ( I N C I N E R A T I O N  CHUTES 

O L )  11 FUN C I T Y  STP I K E S  A T  P O L L U T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S I O N ( C 0 N T R  
R O L )  R E S I D U E ( D I S P 0 S A L )  1 / WASTE O I S P O S A L  WITHOUT A I R  P O L L U T I O N  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  E M I S S I O N ( C  

WET S C R U B B I N G  OF GASES FOR R E D U C T I O N  O F  ATMOSPHERIC P O L L U T I O N  ( WATER-SCRUBBER E M I S S I O N ( C O N T R 0 L )  1 /  TWO M 

T T R A S H  E X P L O S I C N  ( I N C I N E R A T I O N  Q U A N T I T Y  C O L L E C T I O N  P O L L U T I O N  ) /  T H E  GREA 
E V A L U A T I O N  ( D E F I N I T I O N S  OPEN-DUMP S A N I T A R Y - L A N D F I L L  P O L L U T I O N  I /  M U N I C I P A L  S O L I  D-WASTE D I S P O S A L  - PART V I  
/ I N C I N E R A T I O N  VS A I R  P O L L U T I O N  - A NECESSARY D I V O R C E  ( E M I S S I O N ( C O N T R 0 L J  1 

R O L )  LAW P O L L U T I O N ( A 1 P I  I / .  A I R  P O L L U T I O N  AND I N C I N E R A T I O N  ( COMPOSTING E M I S S I O N ( C 0 N T  
C T I O N S  E L E C T R O S T A T I C - P R E C I  P I T A T O R S  / CONTRQL OF A I R  P O L L U T I O N  AND WASTE HEAT RECOVERY FROM I N C I N E R A T I O N  ( 
A L  REFUSE ( E M I S S I O N ( C O h T R 0 L I  C O S T ( O P E R A T I N G 1  I /  A I R  P O L L U T I O N  ASPECTS OF T E P E E  BURNERS U S E D  FOR D I S P O S A L  
C T S  OF H I G H  V O L A T I L E  F U E L  ON I N C I N E R A T q R  E F F L U E N T S  ( P O L L U T I O N  COMBUSTION E M I S S I O N ( C O N T R 0 L I  1 /  E F F E  
I T A L )  C O S T ( O P E P P T I N G 1  I /  WHAT P R I C E  I N C I N E R A T I O N  A I R  P O L L U T I O N  CONTROL ( COST( E M I S S I O N )  E M I S S I O N ( C O N T R 0 L J  

NEW GAS-FIRED I N C I N E R A T O R  H E L P S  F I G H T  A I R  P O L L U T I O N  ( E M I S S I O N ( C O N T R 0 L )  ) /  

D I S C A R D E D  B I T  OF T R A S H  ( P O L L U T I O N  I /  

S E M I - C H E M I C A L  RECOVERY PROCESSES AND P O L L U T I O N  ABATEMENT ( W E T - O X I D A T I O N  ) /  

M U N I C I P A L  I N C I N E R A T I O N  AND A I R  P O L L U T I O N  CONTROL ( E M I S S I O h ( C O N T R 0 L )  ) /  
I N C I N E R A T O R  A I R  POLLU,TION CONTROL ( E M I S S I O N ( C O N T R 0 L  ) /  
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ENVIRONMENTAL 
E M I S S  ION-CONTRCL G A S - F I R E D  I /  A I R  

ON(CONTROL1 I /  A I R  
N (CONTROL 1 ) /  A I R  
A I  R I  I NC I NERAT CR ( F L U  E-FE D 1 / A I R  
S T R I B U T I O N  ( P O L L U T I O N ( A I R )  E M I S S I O N ( C O N T R 0 L )  I /  A I R  

H E A L T H  ASPECTS OF A I R  
E F F E C T  OF FURNACE C E S I C N  AND O P E P A T I O N  ON A I S  

CONTROL R E F R A C T O R I E S  R E S I D U E  H A N D L I N G  D E S I G N  SAFETY 
E S T O R I N G  T H E  Q U A L I T Y  @ F  OUR ENVIRONMENT (. Q U A N T I T I E S  
ONTROL)  1 / SMOKELESS. BRUSH BURN1 hG P L A N T S  REDUCE A I R  
ONAL PROGRAM O F  RESEARCH FOR ENVIRONMENTAL Q U A L I T Y  - 
L EQUIPMENT OF REFUSE I N C I N E R A T I N G  P L A N T  I N  GENEVA ( 

N I /  MODERN I k C I N E R A T I O N  O F  COMMUNITY WASTES ( 
EW SMOKELESS ODCRLESS I N C I N E R A T O R S  P R O V I D E  ANSWER T O  

CHRYSLER ATTACKS 
O L )  BULKY-WASTE ) /  I N C I N E R A T O R  SOLVES A I R  
S OF S O L I D  WASTE MAhAGEMENT I N  C A L I F O R N I A  ( Q U A N T I T Y  

CONTROL ( E M I S S I O N ( C O N T R 0 L )  H E A L T H  ECONOMICS ) /  A I R  
R )  E M I S S I O N ( C O N T R 0 L )  ) /  I N C I N E R A T O R  CUTS A I R  
I N C I N E R A T O R S  I N  EUROPE - P R E V E N T I O N  OF A I R  AND WATER 

APARTMENT HOUSE I N C I N E R A T O R S  I 
AND I N C I N E R A T I O N  ( COMPOSTING E M I S S I G N ( C 0 N T R O L )  LAW 

ON AL S AN I T  APY-LANDF I L L  I N C I  NERAT I O N  P O L L U T I O N  ( WATER 1 
N A L  PREAS ( C O L L E C T I C N  C O S T ( C O L L E C T I 0 N )  I N C I N E R A T I O N  

CHICAGO ' S  CCNTFAC TORS SUPPORT C I T Y  A I  R LAW ( 
MENT O F  T H E  D I S T R I C T  C F  C O L U M B I A  ( E M I S S I O N ( C O N T R 0 L )  
ASTE I /  WCOD R E S I D U E  I N C I N E R A T I O N  I N  T E P E E  BURNERS ( 

GAS C L E A N I N G  E Q U I P M E N T  ( I N C I N E R A T I O N  
OR CUTS A I R  P O L L U T I O N  W I T H  NEW E N G I N E E R I N G  D E V I C E S  ( 
P F I R I N G  P R A C T I C E S  AND COMBUSTION A I R  D I S T R I B U T I O N  ( 
S E  I N C I N E R A T I O N  CHIMNEY STACKS ( C O M P O S I T I O N (  TRENDS) 
A T  YOU SHOULD KNOW ABOUT T H E  NEW I' CLEAN-ATR I' ACT ( 

A I R  P O L L U T I O N  DETERRENTS ( E M I S S I O N ( C O N T R 0 L )  1 
COVERY H E A T ( S P A C E )  POWER ECONOMICS E M I S S I O N (  COYTROL)  

AIJTC BCDY AND BULK WASTE I N C I N E R A T I O N  ( 
I N C I N E R A T O R  WASTE WATER ( E M I S S I O N ( C O N T R O L 1  

T H E  PROBLEM ( COMPOSTING A E R O B I C  
S A N I T A R Y  L A N D F I L L  H A S  MANY B E N E F I T S  ( S I T E - S E L E C T I O N  

THE S A N I T A R Y  L A N D F I L L  ( LAND-REQUIREMENTS 
L E A C H I N G  OF A S A N I T A R Y  L A N D F I L L  ( 

S MOVEMENT I N  L A N D F I L L E D  R U B B I S H  ( S A N I T A R Y - L A N D F I L L  
E C T I O N  OF S A N I T A R Y  L A N D  F I L L  S I T E S .  ( S I T E - S E L E C T I O N  
UENCE OF S A N I T A R Y - L A N D F I L L  ON GROUND WATER Q U A L I T Y  ( 
L PLANT ASHES AND CCMPOST D E P O S I T S  ON GROUNDWATERS ( 
N AN U R B A N  ENVIRONMENT ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP 

PART 11 - THE S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  
M P O S I T I O N  I N C I N E R A T I C N  BULKY-WASTE S A N I T A R Y - L A N D F I L L  
I A L  OF SOME WASTE D I S P O S A L  S I T E S  ( S A N I T A R Y - L A N D F I L L  
TUTE O F  H Y G I E N E  I N  THE YEAR 1961 ( H E A L T H  COMPOSTING 
ATER LAW AND I T S  E F F E C T S  ON THE D I S P O S 4 L  OF REFUSE ( 

WASTE D I S P C S A L  METHODS - SCOPE AND L I M I T A T I O N S  ( 
POSAL P L A N  ( R E G I O N A L  S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  
ATER L A K E  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT GAS-SEEPAGE 
OBLEM I N  METROPCLITAN AREAS ( VECTOR C O S T ( O P E R A T I N G 1  
) /  E F F E C T S  O F  REFUSE DUMPS ON GR@UNO WATER Q U A L I T Y  ( 
L A N D F I L L  - F I N A L  SUMMARY AND T H I R D  PROGRESS REPORT ( 
T A R Y - L A N D F I L L  I NC I NE PATOP RES EARCH-NEEDS A N I  MAL-FEED 
DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  LAW I N C I N E R A T I O N  

METAL-CATALY ZED O X I D A T I O N  OF 
OR H Y P O N I T R I C  A C I D  ( SALVAGE ) /  METHOD OF DEGRADING 

TRASH D I S P O S A L  PROBLEMS GROW W I T H  
D 1  1 /  SAN D I E G C  D I S P O S A L  P L A N  P R O V I D E S  FOP A 20-YEAR 
P P O J E C T I O N S  ) /  I N  1978 - S E V E N T Y - F I V E  PERCENT OF T H E  

PARBCR REFUSE D I S P O S A L  I N  A LARGE 
WASTE C O L L E C T I O N  COST CUT BY 

KY-WASTE I /  
/ THE 

F E F U S E  D I S P O S A L  A T  SEA AND I N  
S H I P S  T R A S H  PROBLEM I N  GREAT L A K E S  

R A T 1  ON CORROSION SAFETY / P LAST I CS 
P R I V A T E  HAULERS HOLD STRONG OREGON 

PACKER PURCHPSE BETTERS COAST HAULER'S 

UREAU OF M I N E S  LOOKS AT P E F U S E  D I S P O S A L  AND RECOVERY 
NO I 1  - AN I N T E R E S T I N G  AND E X C I T I N G  MACHINE O F F E R I N G  
T ( C O N D I T I O N 1  FERT I L I Z E R - V A L U E  C O S T ( O P E R A T I N G 1  ) /  

M A K I N G  I N  T H E  NETHERLANDS, I T S  H I S T O R Y ,  P L A N N I N G  AND 

G OF REFUSE ( D A N 0  I /  

F SOME F E R T I L I Z E R S  PPODUCED FROM TOWN REFUSE/  
COMPOST ( V A L U E  1 F ES EARCH-NEEDS SLUDGE (SEWAGE / THE 

SCALE UP OF COMBUSTION 
L I T Y  O F  T H E  PLANT N U T R I E N T S  NITROGEN,  PHOSPHCIRUS AND 
ANAGEMENT/COMPCST ING,  EUROPEAN A C T I V I T Y  AND AMER I C A N  
S /  
LVAGE ( ALL-TYPES 1 I /  THE SALVAGE 
I O N ( W A T E R )  ) /  SYSTEM FOP E.VALUATION OF C O N T A M I N A T I O N  
EAT-RECOVERY R E S I D U E  D E S I G N  GRATES A U X I  LLARY-FUEL 1 / 

REFUSE COMPOST I N  
I O N  I /  S O L I D  WASTES - EVERY DAY, ANOTHER 890 M I L L I O N  

Q U A N T I T Y  C O L L E C T I O N  ) /  PER C A P I T A  F I G U R E  OF 5.1 
L L E C T I O N ( C C N T A 1 N E R )  ) /  AUTO MANUFACTURERS R E P O R T - 4 0 0  
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P O L L U T I O N  
P O L L U T I O N  
POL LUT I ON 
P O L L U T I  ON 
P O L L U T I O N  
P O L L U T I O N  
P O L L U T I O N  
P O L L U T I O N  
P O L L U T I O N  
POL L UT I ON 
P O L L U T I O N  
P O L L U T I O N  
P O L L U T I O N  
PO L L U T  I ON 
P O L L U T I O N  
POL LUT I ON 
P O L L U T I O N  
P O L L U T I O N  
POL L U T  I ON 
P O L L U T I O N  
P O L L U T I O N  

R 

CONTROL - A S T A T E  OF T H E  ART R E V I E W /  
CONTROL AND THE GAS I N D U S T R Y  ( I N C I N E R A T I C N  
CONTROL EQUIPMENT FOR I N C I N E R A T O R S  E M I S S I  
CONTROL I N  M U N I C I  PAL I N C I N E R A T  I O N  ( E M I S S  I O  
DETERRENTS ( E M I S S I O N ( C O N T R O L 1  ) P O L L U T I C N (  
EFFECTS O F  I N C I N E R A T O R  F I R I N G  P R A C T I C E S  AND 
FROM I NC I NERATORS/ 
FROM I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L )  I /  
G R I N D E R (  GARBAGE ) MANAGEMENT H I S T O R Y  PATHOGE 
H E A L T H  RESEARCH-RECCMMENDATIONS C O M P C S I T I O N  
I N  D E T R O I T  ( I N C I N E R A T I O N  C O S T ( C A P 1 T A L )  COS 
I N  R E L A T I O N  T O  AGRICULTURE AND FORESTRY/ A 
I N C  I N E R A T  I ON POWER HEAT-RECOVERY L U B R I C A N T S  
OF WATER BY T I P P E D  REFUSE/  
O P E R A T I N G - P R A C T I C E S  E M I S S I O N ( C O N T R 0 L )  DES I C  
PROBLEM ( A P P L I A N C E  GAS-FIRED PROTOTYPE C O S  
PROBLEM ( I N C I N E R A T I O N  W A S T E ( L I Q U 1 D )  I /  
PROBLEM ( I N C I N E R  PTOR ( B A T C H )  E M 1  S S I O h (  CONTR 
Q U A N T I T Y  ( INDUSTR I AL 1 QUANT I T Y  ( A G R I C U L T U R A L )  
R E S U L T I N G  FROM I N C I N E R A T I O N - - I T S  R E D U C T I O N  
W I T H  NEW E N G I N E E R I N G  D E V I C E S  ( P O L L U T I O N ( A 1  

P O L L U T I O N ,  O P E R A T I O N  OF R E F U S E  I N C I N E R A T I O N  P L A N T S  CO 
P O L L U T I O N (  A I R  / 
POLLUT I ON( A I  R I I /  A I R  P O L L U T I O N  
P O L L U T I O N ( A I R 1  I /  L O O K I N G  T O  FUTURE W I T H  R E G I O N A L  REF 
P O L L U T I O N ( A 1 R )  ) /  TENEMENT REFUSE D I S P O S A L  SYSTEMS AN 
POL LUT I ON ( A I R 1 
P O L L U T I O N  ( A I  R I  COMPOSI T I O N  CORROSION I N C I N E R A T  I O N  L A 6  
P O L L U T I O N ( A 1 R I  C O S T ( C A P I T A L 1  COST(OPERAT1NGI  D E S I G N  B 
P O L L U T I O N ( A I R 1  E M I S S I O N ( C O N T R 0 L )  I /  
P O L L U T I O N ( A I R 1  E M I S S I O N ( C 0 N T R C L )  I / .  I NC I N E RAT 
P O L L U T I O N ( A 1 R )  E M I S S I O N ( C O N T R 0 L )  ) /  A I R  P O L L U T I O N  E F F  
P O L L U T I O N ( A 1 R )  E M I S S I O N ( C O N T R 0 L )  ) /  TESTS ON E M I S S I O N  
P O L L U T I O N ( A 1 R I  E M I S S I O N ( C O N T R 0 L I  LAW I /  WH 
P O L L U T I O N ( A 1 R )  I N C I N E R A T O R (  F L U E - F E D )  ) /  
P O L L U T I O N (  A I  R )  SLUDGE (SEWAGE) CALOR1 F I C - V A L U  E ) /  EURO 
P O L L U T I O N ( A I R 1  SURVEY C O S T ( O P E R A T 1 N G )  TEPEE ) /  
P O L L U T I O N (  I N C I N E R A T O R  - WASTE-WATER) I /  
P O L L U T I O N (  WATER) 1 / 
P O L L U T I O N (  WATER 1 / 
P O L L U T I O N ( W A T E R 1  1 /  
P O L L U T I O N (  WATER) 1 / 
P O L L U T I O N  (WAT ER 1 / GA 
P O L L U T I O N (  WATER) I / S EL 
P O L L U T I O N ( W A T E R )  ) /  I N F L  
P O L L U T I O N  ( WAT ER 1 1 / EFFECTS OF REFUSE D I S P O S A  
P O L L U T I O N (  WATER) ) / GROUND-WATER C O N T A M I N A T I O N  I 
P O L L U T I O N ( W A T E R )  I /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - 
P O L L U T I O N ( W A T E R )  ) /  QUAD-CITY S O L I D  WASTES PROJECT - 
P O L L U T I O N (  WATER) 1 / SYSTEM FOR E V A L U A T I O N  OF CONTAMIN 
P O L L U T I O N ( W A T E R 1  I /  THE A C T I V I T I E S  OF THE S T A T E  I N S T I  
P O L L U T I O N ( W A T E R )  COMPOSTING I N C I N E R A T I O N  I /  THE W 
P O L L U T I O N  ( WATER ) OP EN-D UM P I  NG ) / 
P O L L U T I O N ( W A T E R )  P O L L U T I O N (  A I R )  I /  L O O K I N G  TO FUTURE 
P O L L U T I O N (  WATER) R E C L A M A T I O N (  LAND)  1 /  REFUSE F I L L I N G  
P O L L U T I O N (  WATER 1 REGIONAL-APPROACH LEGAL-ASPECTS / T 
P O L L U T I O N (  WAT ER S AN I T  ARY-L ANDF I L L  COMPOS I T  I O N  DECOMP 
P O L L U T I O N  ( WATER 1 S E T T L E  ME NT-RAT E DECOMPOS I T 1  ON GAS-PR 
P O L L U T I O N ( W A T E R 1  S I T E - S E L E C T I O N  ) /  REFUSE D I S P O S A L  NE 
P O L L U T I O N ( W A T E R )  V E C T O R ( C O N T R 0 L )  C O S T ( D I S P 0 S A L  1 BULKY 
POLYETHYLENE ( SALVAGE I /  
POLYSACCHARIDES U S I N G  L I G H T  R A D I A T I O N  AND A WATER-SOL 
P O P U L A T I O N /  
P O P U L A T I O N  I N C R E A S E  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I C N ( L  
P O P U L A T I O N  W I L L  L I V E  I N  C I T I E S  I N  T E N  YEARS ( COMPOSI 
PORT ( I N C I N E R A T I O N  G A S - F I R E D  E M I S S I G N 1 C O N T R O L )  I /  
PORTABLE BALER ( C O L L E C T I O N ( E Q U 1 P M E N T )  / 
PORTABLE CRUSHER SPEEDS AUTO SALVAGE ( COMPACTION BUL 
PORTEUS PROCESS ( SLUDGE(SEWAGE1 DEWATERINGCSLUCGEI  I 
PORTLAND ADOPTS M U N I C I P A L  REFUSE C O L L E C T I O N  S E R V I C E /  
PORTS/ 
PORTS ( I N C I N E R A T I O N  MARINE(WASTE1 I /  
POSE A S O L I D  WASTE D I S P O S A L  PROBLEM ( Q U A N T I T Y  I N C I N E  
P O S I T I O N  ( C O L L E C T I O N  I /  
P O S I T I O N  ( C O L L E C T I O N ( V E H I C L E 1  I /  
P O S S I B I L I T I E S /  C CM PGST - 
D O S S I B I L I T I E S  ( ASH SURVEY S A L V A G E ( M E T A L I  E C O N C M I C ( P E  
P O S S I B I L I T I E S  I N  BOTH R E F U S E  C O L L E C T I O N  ANC D I S P O S A L /  
P O S S I B I L I T I E S  OF COMPOSTING M U N I C I P A L  REFUSE ( COMPOS 
P O S S I B I L I T I E S  O F  C O N T R O L L I N G  THE PROCESS OF COMPOSTIN 
P O S S I B I L I T I E S  OF U S I N G  S O L I D  WASTES AND SEWAGE SLUOGE 
POT AND F I E L D  E X P E R I M E N T S  ON THE E F F E C T  O F  N I T R O G E N  0 
POT B E H A V I O R  BY D I M E N S I O N A L  A N A L Y S I S /  
P O T A S S I U M  I N  TOWN REFUSE AND TOWN REFUSE-SEWAGE MUD C 
P O T E N T I A L  ( COMPOSTING MANAGEMENT DATA CONTRACT E Q U I P  
P O T E N T I A L  ADVANTAGES O F  I N C I N E R A T I O N  I N  F L U I D 1  ZED BED 
P O T E N T I A L  OF DOMESTIC REFUSE ( C O M P O S T I T I O N  TRENDS SA 
P O T E N T I A L  O F  SOME WASTE D I S P O S A L  S I T E S  ( S A N I T A R Y - L A N  
P O T E N T I A L S  I N  I N C I N E R A T I O N  ( RESEARCH-POTENTIAL E M I S S  
POULTRY HUSBANDRY ( A P P L I  C A T I C N ( C O M P 0 S T )  I /  
POUNDS ( Q U A N T I T Y  P R O J E C T I O N  BULKY-WASTE S A N I T A R Y - L A N  
POUNDS OF MATTER D A I L Y  I N D I C A T E D  BY N A T I O N A L  SURVEY ( 
POUND2 OF REFUSE FOR- EACH NEW U N I T  ASSEMBLED O N  L I N E  

COL L ECT I ON ( E QU I PMENT 1 1 / 

0 1-0 1-0 20 21 
0 8 -06-00 8 60 
0 8-06-0062 9 
08-0 6-0086 1 
0 8-0 6 -0 17 72 
0 8- 06-0 13 77 
0 8-06-008 44 
08-06-00821 
01-0 1-007 26 
0 1-0 1-0 1 2 7 5 
08-07-0 1836 
0 1-09-021 18 
08-03-0 12 2 5 
07- 0 6-0 20 0 7 

-.0_8- 13-0081 9 
08-05-00001 
0 8-04-000 6 4  
0 8-0 6 -000 43 
01- 0 1-01 8 64 
08-06-00947 
08-06-01854 
OB-03-00470 
OB-OJ-01392 0 8-06-00304 

01-05-001 82 
03-0 1-02087 
03- 0 1-0 1 5 7 1 
08-03-01505 
08-07-01696 
08-06-0 15 16 
08-06-0 18 54 
08-06-01377 
0 8-06-0 2 126 
01-04-01074 
08-06-01 772 
OB-03-01871 
OB-07-01704 
08- 06-004 78 
0 1-0 1-00973 
07-01-01319 
07-0 1-01412 
07-06-0 1689 
07-08-OC188 
0 7-0 3-0 19 52 
07-06-00 18 5 
08-10-01230 
07-06-00667 
07-01-00412 
01-05-0 2101 
07-06-00659 
06-09-0 1865 
01-04-01477 
01  -1 2-0 13 11 
01-05-001 82 
07-01-00189 
01 -0 1-0 1494 
07- 06- 01 6 90 
07-06-0 1695 
01-05-01293 
0 1-04-0 17 6 1 
10 - 1 3 -0 20 45 
10-13-02169 
03-0 1-00 181  
07-0 1-0 1804 
0 2- 0 3-000 74 
08-07-00734 
03-02-01790 
04-01-01918 
10-02-0 128 2 
0 3-0 1-0 1433 
09-0 4-0 15 8 5 
0 1-0 1-0 17 77 
08-08-00609 
03-0 1-0 1663 
p 3 - ~ ~ 0  16 79 
06-G3-00292 
04-0 1-00 1 1 1 
0 3-0 2-0 13 13 
06 -0 2-00674 
06-01-01485 
06-0 1-0 1390 
06-06-01129 
08-1 1-00728 
06-06-01517 
06 -03 -0 1 5 0 9 
10-06-00464 
04-0 1-007 30 
07-06-00659 
08- 13-01936 
06-06-00343 
01-0 1-0 10 46 
02-01-00515 
03 -0 1-0 179 2 
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E M I S S I O N ( C 0 N T R C L )  I /  N A V Y  TO I N C I N E R A T E  R U B B I S H  FOR POWER t HEAT-RECOVERY C A L O R I F I C - V A L U E  C O M P O S I T I O N  C O S  
USE I N D U S T R I A L  WASTE FOR FACTORY POWER ( HEAT-RECOVERY G R I N D I N G  I N C I N E R A T I O N  I /  

NAVY TO I N C I N E R A T E  R U B B I S H  FOR POWER ( POWER- RECOVERY I /  
POWER I N  GARBAGE ( POWER ) /  

AM REFUSE POWER S T A T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY POWER I /  THE RCTTERO 
ATOR ( C O S T ( C A P I T A L 1  EM1 S S I O N ( C O N T R O L 1  HEAT-RECOVERY POWER I /  A DUST-FREE I N C I N E R  
R I S I S  ( I N C I N E R A T I O N  COMPOSTING SEWERS C O S T ( C A P 1 T A L I  POWER I /  S A N  F R A N C I S C O ' S  S O L I D  WASTES C 

HEAT-RECOVERY C O M P O S I T I O N  E M I S S  I O N ( C O N T R 0 L )  R E S I D U E  POWER I /  ANOTHER LOOK A T  EUROPEAN I N C I N E R A T I O N  P R A C T I  
EAT-RECOVERY PROCESS-hEAT D E S I G N  1 / I N C I N E R A T O R  W I T H  POWER AN0 OTHER UNUSUAL FEATURES ( E M I S S I O N ( C O N T R O L 1  
ERY D E S I G N  I /  U N I Q U E  I N C I N E R A T O R  D E V E L O P S  POWER AND P R O V I D E S  S A L T  WATER CONVERSION ( HEAT-RECOV 
CONTROL) ELECT R C S T A T I C - P R E C I P I T A T O R S  SCRUBBER( WATER I POWER BULKY-WASTE C O S T ( C A P 1  T A L )  I / C O M B U S T I B L E  R U B B I S  
N E R A T I O N  P L A N T  - P L U S  ( H E A T  RECOVERY H E A T I N G ( S P A C E 1  POWER C A L O R I F I C - V A L U E  I /  I N C I  
HERMOECONOMICAL PROBLEM ( HEAT-RECOVERY I N C I N E R A T I O N  POWER COMPOSTING I /  REFUSE D I S P O S A L  - A COMMUNAL O R  A 
H CONTENT FAVORS U S I N G  H E A T  RECOVERY ( HEAT-RECOVERY POWER C O S T ( C A P 1 T A L  I E M I S S I O N ( C 0 N T P O L )  I /  COMBUSTXBLE 

TO PRODUCE E L E C T R I C I T Y  I N  ROTTERDAM ( HEAT-RECOVERY POWER C O S T ( 0 P E R A T I N G )  C A N ( S A L V A G E - V A L U E )  COST(  C A P I T A L  
N C I N E R A T I O N  CAN B E  C L E A N  A N 0  E F F I C I E N T  ( H E A T ( S P A C E 1  POWER D E S I G N  I /  I 
I N C I N E R A T I O N  P L A N T  AT DEEPHAMS WCRKS ( HEAT-RECOVERY POWER D E S I G N  R E S I D U E  ) /  REFUSE 
N E R A T I O N  ( C O S T ( O P E P A T 1 N G I  HEAT-RECOVERY H E A T (  SPACE) POWER ECONOMICS E M I S S I O N ( C O N T R 0 L I  P O L L U T I O N ( A I R 1  S L U D  
P L A N T  AT NEUSTACT I N  H @ L S T E I N  ( C E S I G N  HEAT-RECOVERY POWER ECONOMICS(POWER1 I /  MODEL I N V E S T I G A T I O N  CF C P T I  
I T S  E X T E N S I O N  W I T H  VON-POLL FURNACES ( HEAT-RECOVERY POWEP E M I S S I O N  E M I S S I O N ( C O N T R 0 L )  ) /  REFUSE I N C I N E R A T I  
F I C - V A L U E  ECONOMICS I /  POWER FROM REFUSE ( HEAT-RECOVERY I N C I N E R A T I O N  CALOR1 
O S T ( C A P 1 T A L I  I / LONDON T O  GENERATE POWER FROM REFUSE ( POWER HEAT-RECOVERY I N C I N E R A T C R  C 

R I E N C E  I N  I N C I N E R A T I O N  ( H E A T ( P R 0 C E S S )  HEAT-RECOVERY POWER H E A T ( S P A C E 1  M A R I N E  BARGE I /  P R A C T I C A L  EXPE 
$25 M I L L I O N  I N C I N E R A T O R  W I L L  B E  B R I T A I N ' S  LARGEST ( POWER HEAT-PECOVERY C D S T ( C A P 1 T A L I  E L E C T R O S T A T I C - P R E C I  

X P L A I N  I N C I N E R A T O R  INCOME ( WATER-WALL H E A T (  PROCESS) POWER HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L  1 ) /  S W I S S  ENGINE 
I /  EUROPE'S L A T E S T  PLANT ( I N C I N E R A T O R  C O S T ( C A P 1 T A L  I POWER HEAT-RECOVERY E M I S S I O N ( C O N T R 0 L I  E L E C T R O S T A T I C - P  

N C I N E R A T I N C  PLANT I F U  GEhEVA ( P O L L U T I O N  I N C I N E R A T I O N  POWER HEAT-RECOVERY L U B R I C A N T S (  I N C I N E R A T I O N )  CCMPOS I T  
I N C I N E R A T C R  A T  MUNICH,  WEST GERMANY ( HEAT-RECOVERY POWER H E A T I N G ( S P A C E 1  C O S T ( 0 P E R A T I N G I  I /  NEW 

M U N I C H  REFUSE POWER S T A T I O N  ( HEAT-RECOVERY POWER H E A T ( S P A C E 1  I N C I N E R A T O R  1 /  

LONDON TO GENERATE POWER FROM REFUSE ( POWER HEAT-RECOVERY I N C I N E R A T O R  C O S T ( C A P I T A L 1  ) /  

POWER I N  GARBAGE ( POWER I /  
T I O N  P L A N T  I N  MANNHEIM? WEST GERMANY ( HEAT-RECOVERY POWER I N C I N E R A T I O N  HEAT(PROCESS1 C A L O R I F I C - V A L U E  ) /  P 

DUTCH I N C I N E R A T @ R  T C  BURN 1 ,000 TONS O A I L Y  ( POWER I N C I N E R A T I O N  HEAT-RECOVERY / 
HEAT-RECOVERY MAKES GARBAGE L E S S  A BURDEN ( POWER I N C I N E R A T I O N  STEAM(PR@CESS S A L V A G E ( M E T A L S )  ) /  

SALVAGE RESEARCh-NEEDS C O L L E C T I O N  SHREDDER G R I N D I N G  POWER M A R K E T I N G  ECONOMICS B U I  L O I N G - M A T E R I A L  I N C I N E R A T  
E N T R A L  COMBUSTION OF SEWAGE SLUDGE W I T H  ESSEN-KARNAP POWER P L A N T  AS EXAMPLE ( I N C I N E R A T O R  SLUDGE( SEWAGE) 1 
W I T H  F L U E  DUST REMOVAL I N S T A L L A T I O N  I N  MUNICH REFUSE POWER P L A N T  NORD I ( I N C I N E R A T I O N  HEAT-RECOVERY E M I S S  

P A R I S  METROPOLITAN APEA ( HEAT-RECOVERY H E A T ( S P A C E 1  POWER Q U A N T I T Y  C O M P O S I T I O N  ) /  LARGE P L A N T S  FOR I N C I N E  
T R A N S P O R T I N G  S O L I D S  - S L U R R I E S  B A S I C  P R I N C I P L E S  AND POWER REQUIREMENTS ( D E S I G N  I /  

SE I N C I N E R A T I O N  PLAh'T ( VOLUME-REDUCT I O N  D E S I G N  HEAT POWER S A L V A G E ( M E T A L  I HEAT-RECOVERY ECONOMICS I / S E R V I  
I N E R A T I O N  ( HEAT-RECOVERY SLUDGE(SEWAGE1 H E A T ( S T E A M 1  POWER S P L V A G E ( M E T A L S 1  R E S I D U E  ) /  THE WORLDWIDE RUSH T 
ERATOR ) /  MUNICH REFUSE POWER S T A T I O N  I HEAT-RECOVERY POWER H E A T (  SPACE)  I K C I N  

U I D I Z E D - B E D  HEAT-RECOVERY T U R B I N E ( G A S )  I /  COMBUSTION POWER U N I T  - 400 ( C P U - 4 0 0  - A T E C H N I C A L  ABSTRACT ( F L  

T PROBLEMS I N  CCMBUSTION O F  REFUSE, BASED ON DATA OF POWER P L A N T  NORD OF M U N I C I P A L  E L E C T R I C I T Y  WORKS, MUNI  

THE ROTTERDAM REFUSE POWER S T A T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY POWER I /  

A U X I L I A R Y  POWER U N I T S  FOR REFUSE P A C K I N G  ( COMPACTION ) /  
T U T I L I Z A T I O N  ( H E A T  RECOVERY C A L O R I F I C - V A L U E  D E S I G N  POWER USAGE I /  WASTE HEA 

UMP COMPOSTING I /  A B R I T I S H  SURVEY OF F O R F I G N  REFUSE P R A C T I C E  ( C O L L E C T I O N  L I T T E R - R E M O V A L  S A N I T A R Y - L A N D F X L  
C E C T I O N ( M E T H 0 D S )  RECORD-SYSTEMS I /  REFUSE C O L L E C T I O N  P R A C T I C E  ( C O L L E C T I O N ( E Q U 1 P M E N T )  W A N T  I T I E S  C O S T ( C 0 L L  

NAVY T O  I N C I N E R A T E  R U B B I S H  FOR POWER ( POWER- RECOVERY I /  

PRESENT STATUS AND TRENDS I N  REFUSE C O L L E C T I O N  P R A C T I C E  ( SALVAGE I N C I N E R A T O R S  SACKS I /  
THEORY A N 0  P R A C T I C E  I N  COMPOSTING P L A N T S  ( EQUIPMENT I /  

C-VALUE HEAT-RECOVEFY COMPOSTING P L A S T I C  ) /  EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  BY I N C I  
T I O N ( A I R 1  SLUDGE(SEk4AGE I C A L O R I F I C - V A L U E  ) /  EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  BY I N C I  

EUROPEAN P R A C T I C E  I N  REFUSE BURNING ( I N C I N E R A T I O N  D E S I G N  ) /  
M U N I C I P A L  REFUSE S A N I T A T I O N  P R A C T I C E  I N  TEXAS ( S A N I T A R Y - L A N D F I L L  I /  

T AND LOW C A L O R I F I C - V A L U E  ( C O M P C S I T I O N  CORROSION I /  P P A C T I C E  OF REFUSE I N C I N E R A T I O N  I N  J A P A N  - B U R N I N G  OF 
S I D U E  POWEP I /  ANOThER LOOK A T  EUROPEAN I N C I N E R A T I O N  P R A C T I C E S  ( C A L O R I F I C - V A L U E  HEAT-RECOVERY C O M P O S I T I O N  
ON) C O S T ( D I S P 0 S A L )  I /  OKLPHOMA S T U D I E S  REFUSE P R A C T I C E S  ( C O L L E C T I O N  S A N I  T A R Y - L A N D F I L L  F E E ( C O L L E C T 1  
T I O N S  OF C O N T I N E N T A L  FUROPEAN S O L I D  WASTE MANAGEMENT P R A C T I C E S  ( COMPOST I N G  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  

- L A N D F I L L  SALVAGE I /  A R E V I E W  O F  REFUSE D I S P O S A L  P R A C T I C E S  ( C O S T ( O P E R A T 1 N G I  LAW I N C I N E R A T I C N  S A N I T A R Y  

CAL-ECONOMIC STUDY OF S O L I D  WASTE D I S P O S A L  NEEDS AND P R A C T I C E S  ( I N C I N E R A T I O N  Q U A N T I T Y  COMPOSTING ) /  TECFN 

N A T I O N A L  SURVEY O F  REFUSE C O L L E C T I O N  P R A C T I C E S  ( COST(COLLECTI .ON1 FREQUENCY I /  

SURVEY OF M U N I C I P A L  REFUSE I N C I N E R A T O R  D E S I G N  P R A C T I C E S  ( E M I S S I O N ( C O N T R 0 L )  I /  

L Y S I S ,  1968 N A T I O N A L  SUPVEY O F  CCMMUNITY S O L I D  WASTE P R A C T I C E S  ( P L A N N I N G  GRANT MANAGEMENT ) /  P R E L I M I N A R Y  
A N A T I O N A L  SURVEY OF S A N I T A R Y  L A N D F I L L  P R A C T I C E S  ( R E C L A M A T I O N ( L A N C 1  C O S T ( O P E R A T I N G 1  I /  

PAPER STOCK STANDARDS AND P R A C T I C E S  ( SALVAGE I /  
1 S C C T T I  SH A U T H O R I T Y  T E L L S  OF B R I T I S H  P R A C T I C E S  ( S A N I T A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  ) 
T R O L I  I /  A I R  P O L L U T I O N  E F F E C T S  O F  I N C I N E R A T O R  F I R I N G  P R A C T I C E S  AND COMBUSTION A I R  D I S T R I B U T I O N  ( P O L L U T I O N  

E R A T I O N  OPEN-DUMP I /  A SURVEY B Y  P U B L I C  WORKS - C I T Y  P R A C T I C E S  FOR REFUSE C O L L E C T I O N  AND D I S P O S A L  ( Q U A N T I  
O S I T I O N  E M I S S I O N ( C O N T R 0 L  I WATER(WASTE1 ) /  TRENDS AND P R A C T I C E S  I N  M U N I C I P A L  I N C I N E R A T O R  D E S I G N  ( CHARACTER 
N I W A T E R I  S I T E - S E L E C T I O N  I /  REFUSE D I S P O S A L  NEEDS AND P R A C T I C E S  I N  NORTHEASTERN I L L I N O I  S M E T R O P O L I T A N  AKEA 

DUMP S I T E  R E C L A M A T I O N  P R A C T I C E S  VARY W I D E L Y /  

M U N I C I P A L  I N C I N E R A T O R  D E S I G N  P R A C T I C E S  AND TRENDS ( HEAT-RECOVERY SALVAGE ) /  

M U N I C I P A L  REFUSE P R A C T I C E S  I N  CKLAHOMA ( C O L L E C T I O N  FREQUENCY ) /  

ALVAGE OPEN-BUPhING I /  A SURVEY OF S A N I T A R Y  L A N D F I L L  PRACTICES,  T H I R T I E T H  PROGRESS REPORT ( P R O H I B I T E D - I T E  

/ IMPORTANCE O F  PRE-FERMENTATION I N  COMPOSTING ( PATHOGEN( S U R V I V A L )  1 

T STUDY ( E M I S S I O N L C O N T R O L )  I /  E L E C T R O S T A T I C  F L Y  A S H  P R E C I P I T A T I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I L G T  P L A N  

REVAMPED REFUSE DUMP DRAWS P R A I S E  ( S A N I T A R Y - L A N D F I L L  ) /  

I N C I N E R A T I O N  OF EPOXY GLASS L A M I N A T E S  TO RECOVER PRECIOUS METALS/  

N E h  I N C I N E R A T O R  T O  FEATURE E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C O N T R 0 L I  C O S T ( C A P 1 T A L I  I / 
DEMONSTRATION I N C I N E R A T O R  TO HAVE E L E C T R O S T A T I C  P R E C I P I T A T O R  ( E M I S S I O N ( C D N T R 0 L )  DES I G N  ) /  

ATOR ( H E A T ( S P A C E 1  F M I S S I O N ( C O N T R 0 L  I E L E C T R O S T A T I C  - P R E C I P I T A T O R  I /  MONTREAL I N C I N E R A T O R  IS TWOFOLC I N N O V  
D I T I O N I N G  PEFRACTOPY FURNACE GASES FOR E L E C T R O S T A T I C  P R E C I P I T A T O R  A P P L I C A T I O N  ( E M I S S I O N ( C O N T R 0 L )  1 / CON 
P I T A T O R - B A F F L E  D E S I G h  I /  M O D I F I C A T I O N  O F  I N C I N E R A T O R  P R E C I P I T A T O R  B A F F L E  SAVES 815,000 PEP U N I T  ( ELECTROS 
TOR C O S T ( C A P 1 T A L I  E M I S S I C N ( C O N T R 0 L )  I /  E L E C T R O S T A T I C  P R E C I P I T A T O R  I N C L U D E D  I N  L A T E S T  REFUSE D I S P O S A L  PLANT 
S T A T I C - P R E C I P I  TATOR ) /  B IRMINGHAM'S ELECTRO P R E C I P I T A T O R  I N S T A L L A T I O N  ( E M I S S I O N ( C O N T R O L 1  ELECTRO 
P E RAT I NG 1 CAPA C I T  Y 1 / E L E C T R O S T A T I C  P R E C I P I T A T O R S  ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L I  COST ( 0  
( E M I S S I O h ( C D N T P 0 L )  I /  T H E  USE OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  FOR I N C I N E R A T O R  GAS C L E A N I N G  I N  EUROPE 
O P E R A T I N G )  C O S T ( C A P I T A L 1  ) /  THE USE OF E L E C T R O S T A T I C  P R E C I P I T A T O R S  ON M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C 0  
T I O N  I /  U S E  O F  M A T H E M A T I C A L  P L A N N I N G  MODELS T O  P R E D I C T  I N C I N E R A T I O N  REQUIREMENTS ( REGPESSION PROJEC 

I Q U I D  AND S O L I D  WASTES ( SLUDGE(SEWER1 COMPOSTING I /  P R E L I M I N A R Y  E X P E R I M E N T A L  S T U D I E S  ON TREATMENT FOR STA 
S O L I D  WASTE P R A C T I C E S  ( P L A N N I N G  GRANT M.ANAGEMENT I /  P R E L I M I N A R Y  DATA A N A L Y S I S ,  1968 N A T I O N A L  SURVEY OF CO 

08-03-0 10 2 5 
08-C 4-0 17 B 5 
08-04-00993 
08- 03-000 3 2 
0 8 4 3 - 0  1368 
08-03-01188 
08-0 3-00 22 1 
08-03-000 26 
0 8-03- 0 1937 
08-03-00 582 
06-03 -00982 
0 8- 0 3-000 1 8 
01-0 1-00785 
08-03-000 20 
08-03-000 19 
08-03-00038 
0 8-0 3-000 42 
08-03-0 1871 
08 -0 3 -0 1 2 43 

08-03-00176 
08-C3-00 159 
08-03-00781 
08-C3-0 1894 
08-03-00987 
08-03-00106 
08-03-00906 
08-03-00159 
O8-03-0 122 5 
08-03-00622 
0 8- 0 3-0 00 32 
08-03-01224 
08-03-0 18 26 
C 8-0 3-0 1 8  69  
10-15-0 150 1 
08-0 4-0 00 67 
0 8-0 6-00 6 46 
08-1 4-00 7 7 2  
0 8-0 3- 00 4 8 5 
10-39-00707 
0 8-0 3 -004 73  
08-03-001 64 
0 8 -03 -007 8 1 
C8- 0 3-0 13  68 
10-06-02174 
03-05-01197 
08-03-000 23 
08-04-00993 
01-C1-01636 
03-01-00066 
03-01-01326 
06- 04-00 133 
0 8-0 3 -0043  1 
@8-03-0 187 1 
08-13-00818 
07-01-01083 
08-0 3-00 479 
08-03-00026 
0 1 -0 1 -00 8 48 
01-01-020 1 8  
0 3-08-021 45 
01 -0 1 -0 17 8 7 
08-03-00011 
01-01-0 20 17 
01-01-01 5 10 
0 7- 0 1-0 20 97 
04-04-0 21 16 
03-01-01589 
08-06-0 1377 
08-13-00421 
0 1- 01-00 675 
08-13-00974 
01-05-01293 
0 3- 0 1- 00 6 47 
0 04-C1-02153 7-01-00792 

07-0 1-00 186 
06  -0 1-00 2 6 3 
0 8- 0 4- 00 4 82 
08-06-00806 
08-O3-00 1 1 3  
08-03-000 30 
08-03-000 39 
08-06-00 501 
08-06-01036 
0 8-0 3 -0 1 2  84 
08-06-012 71 
0 8-06-90 1 5 1  
08 -06 -004 59 
0 8- 0 6- 009 52 
0 8- 13-00 46 3 
01-01-01510 
06-0 1-0 1304 

08- o 3- no7 80 
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E N S I V E  S O L I D  WASTE MANAGEMENT P L A N  FOR C A L I F O R N I A - - A  
A 

FURTHER THOUGHTS ON T H E  PROBLEM O F  REFUSE-COMPOST 
NGARY ( COMPOSTING COMPO S T ( A P P L I C A T 1 O N I  ) /  T H E  

G R I N D I N G  I /  DEVELOPMENT AND S I G N I F I C A N C E  OF COMPOST 
G R I N D I N G  COMPOSTING ) /  CONTINUOUS PROCESS FOR Q A P I D  

I N G  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  1 / C O L L E C T I O N  AND 
N COMPOSTING WORKS/ PROGRESS I N  T H E  

REF US E 
- L A N D F I L L  1/  COUNTY 

COOKING R I G  
RMAN C O N D I T I O N S  ( COMPOSTING ) /  METHOD OF 
I N G  I /  DEWATERING AND D R Y I N G  AS A 

GROSSE P O I N T  WOODS, MICH., 

PROBLEMS/ 
THE MEASUREMENT OF A I R  AND GAS FLOW AND 

(CONTROL)  I /  SURVEY O F  EUROPEAN EXPERIENCE W I T H  H I G H  
/ 
T ( S P R E A D I N G 1  I /  T R I A L S  I N  E R O S I O N  

) /  E X P E R I E N C E S  W I T H  REFUSE I N C I N E R A T O R S  I N  EUROPE - 
E WALLS/  
T Y  I /  CARE AND 

E R O S I O N  DAMAGE I N  V I N I C U L T U R E  AND 
R S )  I /  FULHAM'S I4EW REFUSE DESTRUCTOR ON S I T E  OF TWO 
/ k H A T  K I N D  O F  PLANT--AND AT WHAT 
S T ( E Q U I P M E N T 1  COST( C P E R A T I C N l  I /  A F I R M  
S S I O N ( C O N T R 0 L )  C O S T ( C A P I T A L 1  COST(OPERAT1NG) I / WHAT 

TWO P L A N T S  FOR THE 
G P L A N T  I N  EDINBURGH,  ENGLAND ( C O M P O S T ( C O M P O S I T I 0 N )  
O M P O S I T I O N ( C O M P 0 S T )  SALVAGE B A L L I S T I C - S E P A R A T O R  RASP 

COMPOSTING M U N I C I P A L  GARBAGE I N  I S R A E L  ( 
MANCHESTER SHOWS I T S  

C I V I C  
. E AUTOMOBILES I /  TODAY'S 

WASTE TREATMENT A T  H A W A I I  * S OAHU 
I O N  I /  
I O N (  V E H I C L E )  I / 

I L L I N O I S  V I L L A G E  SWITCHES T O  
O N T A I N E R )  ) /  PROGRESSIVE I D E A S  HELP NEW-JERSEY 
PROGRAM/ 
C H  ) /  URGE COOPERATION BETWEEN R E G I O N A L  PLANNERS AND 

TWO Ci- ICAGO SUBURBS AWARD 
F I L L  C O L L E C T I O N  I /  P E O R I A ' S  E I G H T  YEARS OF 
U B L I  C-BU I L  C I N G )  / 

I /  S I N G L E  
O N ( C O N T A I N E R 1  I /  

I O N  ) /  
FORMER NEW-YORK C H I E F  F I  NDS 

- L A N D F I L L  CHARGE( L A N D F I L L )  I /  HOW 
C I T Y  I N  L O S  ANGELES COUNTY TURNS T O  

S )  ) /  CHICAGO I-AULERS M A K E  H I S T O R Y  B Y  B U I L D I N G  F I R S T  
E 1 /  
I T A R Y - L A N D F I L L  I /  

HCW BOSTON CHANGED TO 
STRONG TREND TO 

C T I O N  CC!ST(COLLECT I O N  I HFAT-RECOVERY I N C I N E R A T I O N  / 
L E C T I O N  COMPUTERS S I T E - L O C A T I  ON REGIONAL-4PPROACH ) /  
ONTINUOUS SINGLE-ZOb E THERMOPHYLLIC PHASE COMPOSTING 
PERATURE C O N D I T I O N S  I N  CCMPOSTING BY T H E  BADEN-BADEN 
I - COMPOSTING M U N I C I P A L  REFUSE B Y  THE A E R A T I O N  B I N  

T H E  P O L E  OF TEMPERATURE I N  T H E  GARBAGE COMPOSTING 
T H E  PORTEUS 

SIMULTANEOUS A E R O B I C  AND ANAEROBIC COMPOSTING 
E FOR COMBUSTION OF SEWAGE SLUDGE U S I N G  F L U I D I Z A T I O N  

WET A I R  O X I D A T I O N  

G R A D A T I O N  OF ORGANIC WASTES BY T H E  WET A I R  O X I D A T I O N  
SPENT S E M I C H E M I C A L  P U L P I N G  L I Q U O R S  B Y  THE ZIMMERMANN 
11 NEW WASTE D I S P O S A L  
USTRY ( W E T - O X I D A T I O N  I /  THE Z I  MMERMANN 
MPOSTING I /  
-OX1 D A T I O N  1 / 

NOVEL 
C I L I T I E S  FOR B U I L D I N G S  ( PATENT EQUIPMENT MANAGEMENT 

PROGRESS I N  M U N I C I P A L  I N C I N E R A T I O N  THROUGH 
WASTES ( AEROBIC ) /  S I M P L E  
E AND C I T Y  WASTE ( G R I N D I N G  COMPOSTING I /  CONTINUOUS 

TOLLEMACHE COMPOST(COMPOSIT1DN)  1 / A NEW COMPOSTING 
N )/ ZIMMERMANN 
OMPOSTING I N C I  N E R A T I O N  1 / PUTCMATIC I N S T A L L A T I O N  AND 
ATED F E R T I L I Z E R  ( COMPOSTING SLUDGE(SEWAGEI I /  A NEW 

ZI MMFRMANN 
/ WET COMBUSTION, A 
/ Z I  MMERMAN 

P O S S I B I L I T I E S  O F  CONTROLLING THE 
GE ( SEWAGE / F I R S T  ZINMERMAN 

SURVEY SALVAGE(METAL ECONOMIC( P E N A L T Y )  I N C I N E R A T O R  
R UNUSUAL FEATURES ( E M I S S I O N ( C O N T R 0 L  HEAT-RECOVERY 
I D A T I O N  SLUDGE (SEWAGE) C O S T ( C A P I T A L 1  COST(OPERAT1 NG) 

SLUDGE T R ~ T T E N T  %NE OIS POSTL-BV T H E T I M M E R M A N N  

P R E L I M I N A R Y  REPORT/ T H E  DEVELOPMENT OF A COMPREH 
P R E L I M I N A R Y  STUDY O F  H I G H  R A T E  COMPOSTING/  
PREPACKED REFUSE I N C R E A S E S  PAYLOAD/ 
P R E P A R A T I O N  ( COMPOSTING SLUDGE( SEWAGE) D R Y I N G  I /  
PREPARATION AND U T I L I Z A T I O N  O F  M U N I C I P A L  WASTES I N  HU 
P R E P A R A T I O N  I N  THE NETHERLANDS ( COMPOSTING S L U C G E t S E  
P R E P A R A T I O N  O F  AN ORGANIC F E R T I L I Z E R  FROM GARBAGE AND 
P R E P A R A T I O N  CF BULKY REFUSE ( T E P E E  BULKY-WASTE CHARA 
P R E P A R A T I O N  gF-_cOMPOST_ 7 EX-PER1 ENCES-AT T H E  i 3 ~ L K B C U F E -  
P R E P A R A T I O N  W I T H  GORATOR G R I N D I N G  I N C I N E R A T I O N  I /  
PREPARES A MASTER P L A N  FOR REFUSE D I S P O S A L  ( S A N I T A R Y  
PREPARES GARBA'GE FOR HOG F E E D I N G /  
P R E P A R I N G  COMPOST FROM REFUSE, T A K I N G  I N T O  ACCOUNT GE 
P R E R E Q U I S I T E  TO COMPOSTING OF SEWAGE SLUDGE ( CCMPOST 
PRESENTS T H E  FACTS ( GRINDER(HOME1 I /  
PRESERVING OUR NATURAL H E R I T A G E /  
P R E S I D E N T  JOHNSON SPURS N A T I O N  TO ACT ON S C L I D  WASTE 
PRESSURE AS A P P L I E D  TO MODERN M U N I C I P A L  I N C I N E R A T O R S /  
PRESSURE B O I L E R  O P E R A T I O N  BURNING WASTES AND FUEL ( I 
PRESSURE O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION 1 
P R E V E N T I O N  I N  V I N E Y A R D S  AND T H E I R  E V A L U A T I O N  ( COMPOS 

P R E V E N T I O N  O F  FUSED D E P O S I T S  ON I N C I N E R A T O R  LOWER S I D  
P R E V E N T I O N  OF OCCUPATIONAL BACK-ACHE ( A C C I D E N T S  S A F E  
P R E V E N T I V E  MEASURES ( COMPOST I /  
PREVIOUS PLANTS ( S A L V A G E  SEGREGATION I N C I N E R A T I O N  HE 
P R I C E  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  COST ( C A P I T A L )  
P R I C E  FOR S I X  YEARS OF S E R V I C E  ( S A N I T A R Y - L A N D F I L L  CO 
P R I C E  I N C I N E R A T I O N  A I R  P O L L U T I O N  CONTROL ( COST(EM1SS 
P R I C E  OF ONE ( I N C I N E R A T O R  SLUDGEtSEWAGEI  ) /  
P R I C E  (COMPOST 1 I /  THE REFUSE COMPOSTIN 
P R I C E  ( COMPOST) COST ( C A P  I T  A L  1 COST ( O P E R A T I N G )  1 / MUN I C  
P R I C E ( C O M P O S T 1  G R I N D I N G  C O S T ( C A P 1 T A L )  OPEN-DUMP I /  
P R I D E  ( MAINTENANCE I /  
P R I D E  ( S A N I T A R Y - L A N D F I L L  I /  

P R E V E N T I O N  OF A I R  AND WATER P O L L U T I O N ,  O P E R A T I O N  OF R 

P R I D E  AND JOY, TOMORROW'S REFUSE PROBLEM ( BULKY-WAST 
PRT S I O N  
P R I V A T E  
P R I V A T E  
P R I V A T E  
P R I V A T E  
PR I V  AT E 
P R I V A T E  
P R I V A T E  
P R I V P T E  
P R I V A T E  
P R I V A T E  
P R I V A T E  
P R I V A T E  
P R I V A T E  
PR I VATE 
P R I V A T E  
P R I V A T E  
P R I V A T E  
P R I V A T E  
P R I V A T E  
P R I V A T E  
P R I V A T E  
PR I VATE 

( COMPOSTING M A R K E T I N G  I /  
COLLECTORS WIN A VOTE OF C O N F I D E N C E  ( CCLLECT 
COMPANY DOES B I G  STOCKHOLM B U S I N E S S  I COLLECT 
CONTRACT ( C O L L E C T I C N  C O S T ( O P E R A T I N G 1  I /  
CONTRACTOR ( C O L L E C T I O N (  V E H I C L E )  C O L L E C T I O N  ( C  
CONTRACTOR O P P O R T U N I T I E S  I N  THE S O L I D  WASTES 
C 0 NT R ACT 0 RS ( I NC I N ER AT I 0 N S AN I T  ARY - L A  N DF I L L 
CONTRACTS ( C O L L E C T I O N  I /  
D I S P O S A L  AN EXAMPLE TO OTHERS ( S A N I T A R Y - L A N D  
F I R M  L I C K S  C O L I S E U M  REFUSE J O B  ( C O L L E C T I O N ( P  
HAULER B U I L D S  OWN I N C I N E R A T O R  ( HEAT-RECOVERY 
HAULER T E S T S  COMPANY'S NEW PRODUCT ( C O L L E C T 1  
HAULERS ARE THE D I F F E R E N C E  T O  NEW YORK/ 
HAULERS HOLD STRONG OREGON P O S I T I O N  ( COLLECT 
HAULERS NEEDED ( C O L L E C T I O N  I /  
HAULERS PAY A T  M U N I C I P A L  L A N D F I L L S  ( S A N I T A R Y  
H A U L I N G  F I R M  ( C O S T ( C O L L E C T I 0 N  I C O L L E C T I O N  I /  
I N C I N E R A T O R  ( C O S T (  C A P I T A L )  HEAT-RECOVERY S A L  

L A N D F I L L  SERVES LARGE I N D I A N A P O L I S  AREA ( SAN 
REFUSE C O L L E C T I O N  DOES WORK/ 
S E R V I C E  ( C O L L E C T I O N  I /  
S E R V I C E  CONTINUES G A I N S  ( C O L L E C T I O N  ) /  

I N C I N E R A T O R  CO. B E A T S  OPEN B U R N I N G  LAW ( TEPE 

PROCEEDINGS OF THE SECOND ANNUAL M E E T I N G  OF T H E  I N S T I  
PROCEEDINGS O F  1966 I N S T I T U T E  OF S O L I D  WASTES ( I N C I N  
PR OCE S S/ C 
PROCESS/ T EM 
PROCESS ( D E S I G N  I /  COMPOSTING STUD1 ES 
PROCESS ( PATHOGEN I /  
PROCESS ( SLUDGE(SEWAGE) DEWATERING(SLUDGE1 I /  
PROCESS ( SLUDGE(SEWAGE1 GARBAGE I /  
PROCESS ( SLUDGE(SEWAGE1 I N C I N E R A T I O N  ) /  I N S T A L L A T I C N  
PRPCESS WE_TyOXID_ATION / 
PROCESS ( WET-OXIDATION ) /  
PROCESS ( W E T - O X I D A T I O N  I /  DE 
PROCESS ( W E T - O X I D A T I O N  ) /  O X I D A T I O N  O F  
PROCESS ( WET-OXIDATION H E A T  RECOVERY SLUDGE (SEWAGE) 
PROCESS AND I T S  A P P L I C A T I O N  I N  THE P U L P  AND PAPER I N D  
PROCESS COMPOSTS CARDBOARD AND OTHER C I T Y  REFUSE ( CO 
PROCESS CONSUMES SLUDGE B Y  FLAMELESS C O M B U S T I O h  ( WET 
PROCESS COULC A I D  I N  WASTE D I S P O S A L  ( SALVAGE I /  
PROCESS D E S I G N  D O M E S T I C  I /  SELECTED PATENTS ON REFUSE 
PROCESS E N G I N E E R I N G  ( E M I S S I O N ( C O N T R 0 L I  I / 
PROCESS FOR CCMPOSTING S M A L L  Q U A N T I T I E S  OF COMMUNITY 
PROCESS FOR R A P I D  P R E P A R A T I O N  OF AN ORGANIC F E R T I L I Z E  
PROCESS FOR REFUSE AND SLUDGE - THE TOLLEMACHE SYSTEM 
PROCESS FOR THE C H E M I C A L  PULP INDUSTRY ( W E T - O X I D A T I O  
PROCESS FOR THE C @ N T I N U O U S  REMOVAL OF URBAN WASTES BY 
PROCESS FOR T H E  CONVERSION O F  SEWAGE SLUDGE AND GARBA 
PROCESS FOR THE P U L P I N G  I N D U S T R Y  ( W E T - O X I D A T I O N  I /  
PROCESS FOR THE U T I L I Z A T I O N  OF P E A T  ( WET-OXIDATION I 
PROCESS I N S T A L L A T I O N  ( WET-OXIDATION SLUDGE(SEWAGE1 ) 
PROCESS OF COMPOSTING OF REFUSE ( DAN0 I /  
PROCESS PLANT N E A R I N G  COMPLETION ( W E T - O X I D A T I O N  SLUD 
PROCESS-DEVELOPMENT I /  THE BUREAU O F  M I N E S  LOOKS AT R 
PROCESS-HEAT D E S I G N  ) /  I N C I N E R A T O R  W I T H  POWER AND OTH 
PROCESS-PARAMETERS D E S I G N  I /  WET O X I D A T I O N  OF SLUDGE 

0 1 -C 5-0 1498 
06-01-00126 
03-03-00 123 
06-04-01462 
06- 0 3- 0 0 3 4 5 
06-01-00 351 
06-04-00316 
01-07-01246 
06-02y01580 
0 5- 05-00 19 5 
07-0 1-00642 
09-0 5-0 11 36 
0 6- 0 1-0 1 2 6 4 
06-0 1-00 3 B 4 
09-07-01106 
01-01-00956 
01 -1 2 -0 18 53 
0 8- 0 3-00434 
08-03-00432 
1G-01-0 20 28 
0 6-0 6-0 19 8 5 
08-03-00470 
08-10-00475 
01-06-01651 
06-06-00368 
08-0 3-0 13 87 
08-13-00923 
07-02-00100 
08-0 6-004 28 
08-03-0 1432 
06-0 3-00760 
06-03-00913 
06 -03 -00 898  
03-01-01676 
07-C 1-0 1075 
01 -07-005 70 
0 6- 0 3-0 0 30 B 
0 3-1 3-0 1641 
03-01-0 17 30 
03- 13-0 1667 
0 3-0 1-0 15 68 
01-01-021 17 
0 1-05-006 16  
03-1 3-01 6@2 
07-01-01549 
03-01-01574 
08-03-016 19 
03- 0 4- 0 16 80 
03-0 1-0 1649 
03-0 1-0 1663 
0 3-0 1-0 15 76 
07-12 -0 1692 
03-01-01 563 
08-03-01543 
08-07-01 597 
07-01-01627 
03-01-00526 
03-13-01672 
03-13-01658 
0 1-1 2-0 20 88 
01-01-02109 
06-04-00327 
06 -0 1-0 1484 
06- C 2-00 2 41 
06-01-01167 
10-02-0 12 82 
06-0 1-00243 
08-03-00765 
10-0 1-0 20 3 6 
10 -0 1-0 20 7 5 
10-01-02057 
10-01-02047 
10-01-00015 
10-01-02042 
0 6-04-0 1976 
10-01 -020 50 
10- 13-021 66 
01-01-01504 
08-13-00442 
06-04-008 40 
06-C4-00316 
06-04-00371 
10-0 1-0 20 76 
06-04-00319 
Q6- 0 4- 0 1 4 7 8 
10-0 1-02G 34 
10-C 1-0 20 64 
10-0 1-0 10 43 
06-01-01485 
10-0 1-010 2 8 
04-01-00111 
08 -0 3-0 19 37 
10- 0 1- 00 740 

~_ _ _  
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HOW TO BURN k O @ D  WASTE WITHOUT SMOKE ( T E P E E  PROCESS-PARAMETERS I N C I N E R A T O R  ) /  
DOES A E R A T I  CN ACCELERATE T H E  COMPOST I N G  PROCESS?/ 

L WASTES A N 0  SALVAGE9 C O N S E R V A T I O N  AND U T I L I Z A T I O N  ( PROCESSES(SALVAGE1 I /  I N  DUSTR I A  
) /  S C I L  IMPROVEMENT S O C I E T Y  O R G A N I Z E D  TO PRODUCE AND TO U T I L I Z E  COMPCST OF REFUSE ( COMPOSTIhG 

( S P R E A D I N G )  I /  S O I L  IMPROVEMENT S O C I E T Y  ORGANIZED T O  PRODUCE A N 0  U T I L I Z E  COMPOST O F  REFUSE ( COMPOSTING MA 
T I N G  C O L L E C T I O N  ) /  I N C I N E R A T O R  U S E S  TRASH AS F U E L  T O  PRODUCE E L E C T R I C I T Y  I N  ROTTERDAM t HEAT-RECOVERY POWE 
D E O D O R I Z I N G )  1 / BOSTON'S I N C I N E R A T O R  I S  A STEAM PRODUCER ( HEAT-RECOVERY H E A T (  SPACE)  ECONOMICS F L A M E (  

I L L I N G  OPEN-DUMP LAW AGRICULTURAL(QUANT1T 'Y)  ) /  S T A T E  PRODUCES 71.5 M I L L I C N  TON M O U N T A I N  OF REFUSE EVERY YE 

DVERY ) /  THE U T I L I Z A T I O N  O F  WASTE M A T E R I A L S  FOR HEAT PRODUCTION ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R O L 1  R E S I D U E  H 

I N D U S T R I A L  S O L I D  WASTE PRODUCTION AND D I S P O S A L  I N  C A L I F O R N I A  ( Q U A N T I T I E S  ) /  

NEWSPAPER D I S C U S S I O N  PRODUCES DOUBTFUL DATA ( C O L L E C T I O N  I /  

NEW METHOD OF COMPOST PRODUCTION ( COMPOSTING 1 /  

A SALVAGE FUEL B O I L E R  P L A N T  FOR MAXIMUM STEAM PRODUCTION ( I N C I N E R A T I O N  HEAT-RECOVERY ) /  

C O U N T R I E S /  PRODUCTION AND U T I L I Z A T I O N  OF COMPOST I N  S U B T R O P I C A L  

(COMPOST)  I /  USE OF SLUDGES FOR COMPOST PRODUCTION FROM GARBAGE ( SLUDGE(CCMP0STI  C O M P O S I T I O N  

A L )  C O L L E C T I O N  I /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCTION L I N E  B A S I S  ( R O T E R Y - K I L N  S A L V A G E ( F E R R 0 U S )  
RY C O S T ( C A P I T A L ) /  L O U I S V I L L E  I N C I N E R A T O R  OPERATES ON PRODUCTION L I N E  B A S I S  ( S A L V A G E l M E T A L )  E M I S S I O N ( C 0 N T R  

FOOD PRODUCTION E F F L U E N T S  - CASE FOR COMPOSTING/  

GAS PRODUCTION I N  S A N I T A R Y  L A N D F I L L /  

M O I S T E N I N G  C I T Y  REFUSE FOR THE PRODUCTION O F  F E R T I L I Z E R S  ( CCMPOSTING ) /  
I N S T A L L A T I C N  FOR B U R N I N G  WASTE FROM PSODUCTION O F  F O I L  M A T E R I A L S  ( I N C I N E R A T I O N  I /  

E R M D P H I L I C  COMPOSTING 1 / EQUIPMENT FOR THE PRODUCTION O F  GAS AND F E R T I L I Z E R  BY FERMENTATION ( T H  
E WASTE L I Q U O R  ( W E T - O X I D A T I O N  I /  PRODUCTION OF VALUABLE ORGANIC SUBSTANCES FROM S U L F I T  

R A I S I N G  P R O D U C T I V I T Y  I N  THE REFUSE C O L L E C T I O N  S E R V I C E /  
C h I C A G O  MANUFACTURER H A S  UNUSUAL PRODUCTS ( C O L L E C T I O N ( E Q U 1 P M E N T )  ) /  

PHOSPHATE F E R T I L I Z E R S  C O N T A I N I N G  ORGANIC PRODUCTS ( COMPOSTING SLUDGE( SEWAGE) 1 /  

CANNERY WASTE D I S P O S A L  B Y  GERBER PRODUCTS ( I R R I G A T I O N ( S P R A Y 1  I /  
S I Z E  F E D U C T I O N  OF M U N I C I P A L  S O L I D  WASTE PRODUCTS ( GRINDER I /  

COMPCNENTS OF SLUDGE A N 0  I T S  WET A I R  O X I D A T I O N  PRODUCTS ( W E T - O X I D A T I O N  I /  
WASTES ( MOISTURE C O N T E h T  C A L O R I F I C - V A L U E  COMBUSTION PRODUCTS I /  I N C I N E R A T I O N  OF S O L I D  

COMBUSTION I N S T A L L A T I O N  FOR L I Q U I D  AND GASEOUS WASTE PRODUCTS I N  MEDIUM S I Z E  C H E M I C A L  P L A N T  ( I N C I N E R A T I O N  
AT I O N /  STABLE P Y R O L Y S I S  PRODUCTS OF CELLULOSE EXPOSED T O  I N T E N S E  THERMAL R A D 1  

ONTROL)  I /  COMBUSTION P R O F I L E  OF GRATE-ROTARY K I L N  I N C I N E R A T O R  ( EM1 S S I O N ( C  
SAWMILL MAKES TREE D I S P O S A L  P R O F I T A B L E  ( BULKY-WASTE I /  

I D E A S  ON CCMBINED C@MBUSTION OF SLUDGE AND WASTE PRODUCTS I N  GRATE F I R E S  ( I N C I N E R A T I O N  I /  

ROCHESTER F I R M  M I X E D  P R O F E S S I O N S  FOR REFUSE ( C O L L E C T I O N  ) /  

C I T Y  E S T A B L I S H E S  P R O F I T A B L E  REFUSE C O L L E C T I O N  SYSTEM/ 
C I T Y  P R O F I T S  FROM TEN-YEAR C O L L E C T I O N  CONTRACT/ 

ENCY D E S I G R  I /  INCINERATOR T E S T I N G  PROGRAMS ( E M I S S I O N ( C O N T R 0 L  1 SAFETY C O M B U S T I O N - E F F I C I  

MEASURING T H E  IMPROVEMENTS I N  T H E  CONTROL ASPECTS OF PROGRAMS A I D E D  B Y  F E D E R A L  GRANTS ( E M I S S I @ N ( C O h T R O L )  
DNLY MODERN WASTE C O L L E C T I O N  PROGRAMS CAN USE LABOR E F F I C I E N T L Y  ( C O S T ( L A B 0 R )  ) /  

/ I N C I N E R A T O R  T E S T I N G  PROGRAMS 1966 ( I N C I N E R A T I O N  T E S T  E M I S S I O N ( C O N T R O L 1  

S O L I D  W4STE PROGRAMS ( LAW I /  

ONAL-APPROPCH A U T H O F I T Y ( S T A T E 1  R E S P O N S I B I L I T Y (  S T A T E )  PROGRAMS( STATE)  / S O L I D  WASTE H A N D L I N G  I N  METROPOLIT 
ASPER, I N D .  9 MEASURES I T S  GARBAGE-GRINDER S A N I T A T I O N  PROGRESS ( G R I N D E R t H O M E )  ) /  J 
E C L A M A T I O N ( L A k D 1  I /  THE LAREDO STORY OF S A N I T A T I O N  PROGRESS ( VECTOR PEST S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  R 
A T I N G )  I /  WE PUT PROGRESS ABOVE P O L I T I C S  ( S A N I T A R Y - L A N D F I  L L  C O S T ( 0 P E R  
R I F I  C-VALUE 1 / I N C I N E R A T O R  PROGRESS B E H I N D  T H E  I R O N  C U R T A I N  ( HEAT-RECOVERY C A L O  
XIC-WASTE I /  PROGRESS I N  D I S P O S A L  OF S O L I D  R A D I O A C T I V E  WASTES ( TO 
G I N E E R I N G  ( E M I S S I O h ( C C N T R 0 L )  I /  PROGRESS I N  M U N I C I P A L  I N C I N E R A T I O N  THROUGH PROCESS EN 

P O S T I N G  SLUCGE(SEWAGE) A N A L Y S I S ( C O M P 0 S T  I /  PROGRESS I N  THE F I E L D  OF U T I L I Z A T I O N  O F  GARBAGE ( COM 
A T  THE BALUBEUFEN COMPOST1 NG WORKS/ PROGRESS I N  THE P R E P A R A T I O N  OF COMPOST - E X P E R I E N C E S  

PESEARCH AND E N G I N E E R I N G  ARE KEYS T O  PROGRESS I N  S O L I D  WASTE MANAGEMENT/ 

FOUR YEARS OF COMPOST PROGRESS I N  W I L L I A M S T O N  ( R I K E R  SLUDGE(SEWAGE1 I /  
1 /  PROGRESS I S  THE KEY I I N C I N E R A T I O N  H I S T O R Y  C O L L E C T I C N  

T I N G  P L A N T /  PROGRESS ON L E I C E S T E R ' S  611 M I L L I O N  SEWAGE AND COMPOS 

I E S  OF A S A N I T P R Y  L P N E F I L L  - F I N A L  SUMMARY AND T H I R D  PROGRESS REPORT ( P O L L U T I O N ( W A T E R )  SETTLEMENT-RATE GE 
/ A SURVEY OF S A N I T A R Y  L A N D F I L L  P R A C T I C E S 9  T H I R T I E T H  PROGRESS REPORT ( P R O H I B I T E D - I T E M S  F I N A N C I N G  EQUIPMEN 
LESS REFUSE C O L L E C T I O N  I N  T H E  C I T Y  O F ' B I R M I N G H A M  - A PROGRESS PEPORT ( P R O T E C T I V E - C L O T H I N G  BULKY-WASTE I /  

THE P H O E N I X  P L A N T  - A PROGRESS REPORT/ 

OR VFCTOR I /  S O L I D  WASTE REDUCTICN/SALVAGE PLANT 3 R D  PROGRESS REPORT C I T Y  OF M A D I S O N  P I L O T  P L A N T  ( G R I N D I N  
COMPDSTING S T U D I E S  I 1  - PROGRESS REPGRT ON H I G H - R A T E  COMPOSTING S T U D I E S /  

PROGRESS UNDER THE F E D E R A L  S O L I D  WASTES PROGRAM/ 
PHOENIX MAKES PROGRESS W I T H  COMPOST P L A N T  ( DAN0 I /  

D U S T L E S S  C O L L E C T I O N  PROGRESSES I N  B R I T A I N  ( SALVAGE COMPACTION I /  
( C O L L E C T I C N ( V E H 1 C L E  1 COLLECT I O N  (CONTAINER 1 ) /  PROGRESSIVE I D E A S  H E L P  NEW-JERSEY P R I V A T E  CONTRACTOR 
E I /  P R O H I B I T  ABANDONED V E H I C L E S  I N  YARDS ( LAW BULKY-WAST 
F I 1 0 0 1  ) /  FORTY S T 4 T E S  P R O H I B I T  UNCOOKED GARBAGE D I E T  FOR HOGS ( LAW ANIMAL-  
T 4 R Y  L A N D F I L L  P R A C T I C E S ,  T H I R T I E T H  PROGRESS REPORT ( P R O H I B I T E D - I T E M S  F I N A N C I N G  EQUIPMENT PUBLIC-ACCEPTANC 

T H E  C A L I F O R N I A  I N T E G R A T E D  S O L I D  WASTE MANAGEMENT PROJECT/  
CONCEPT AND CESIGN OF 3-WAY COMPOSTING PROJECT/  

SUBURB ATTEMPTS TO H A L T  S A N  FRANCISCO L A N D F I L L  PROJECT ( S A N I T A R Y - L A N D F I L L  I /  
- L A N D F I L L  P O L L U T I @ N ( V A T E R )  ) /  QUAD-CITY S O L I D  WASTES PROJECT - AN I N T E R I M  REPORT ( C O M P O S I T I O N  I N C I N E R A T I O  

L A N D  R E C L A M A T I O N  PROJECT - AN I N T E R I M  REPORT ( SLUDGE(SEWAGE1 ) /  
C H I L T O N  COUNTY L A N D F I L L  PROJECT - CLEAN AND GREEN ( S A N I T A R Y - L A N D F I L L  I /  

I O N  S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  / R A I L - H A U L  PROJECT FOR P H I L A D E L P H I A  I S  DEAD ( TRANSPORTAT I O N  COS 

OMPOSTING ) /  E X P E R I M E N T A L  PROJECT OFFERS S O L U T I O N  T O  C H I N A ' S  S A N I T A R Y  NEEDS ( C 
I N E T Y  FOUR PERCENT VCTE AYE ( S A C K t P A P E R I  C O L L E C T I O N  P R O J E C T I O N  I /  N 
F THE WASTE PAPER I N D U S T R Y  ( Q U A N T I T Y  S P L V A G E ( P A P E R )  P R O J E C T I O N  ) /  THE ECONOMICS 0 
L S  TO P R E D I C T  I N C I N E R A T I O N  REQUIREMENTS ( R E G R E S S I O N  P R O J E C T I O N  ) /  U S E  O F  MATHEMATICAL P L A N N I N G  MODE 
S - EVERY GAY9 ANGTHER B O @  M I L L I O N  POUNDS ( Q U A N T I T Y  PROJECTION BULKY-WASTE S A N I T A R Y - L A N D F I L L  I N C I N E R A T I C N  
Q A T I O N  1 / THE ORANGE COUNTY REFUSE D I S P O S A L  SYSTEM ( P R O J E C T I O N  S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) C O S T t T R A  
OVERY COMPOSTING S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0 L )  P R O J E C T I O N S /  C I T I E S  VS. GARBAGE - WHO WILL W I N  ( I N C I  
L L I V E  I N  C I T I E S  I N  T E N  YEARS ( COMPOSITION Q U A N T I T Y  PROJECTIONS ) /  I N  1978 - S E V E N T Y - F I V E  PERCENT OF T H E  
NG C O L L E C T I O N  I /  W I L L  WE BURY OURSELVES I N  GARBAGE ( PROJECTIONS BULKY-WASTE I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L  
D E S I G N  C R I T E R I P  ( DESIGN E M I S S I O N ( C O N T R 0 L I  ECONOMICS PROJECTIONS P A C K A G I N G ( T R E N D S 1  J /  COMMERCIAL I N C I N E R A T  
F U S E  COST T H I R D  I N  COLORADO BUDGET ( COST(OPERAT1NG) P R O J E C T I O N S  Q U A N T I T Y  j /  RE 
M I L L I O N  TONS A YEAR B Y  1980 I N  SOUTHERN C A L I F O R N I A  ( PROJECTIONS S A N I T A R Y - L A N D F I L L  S A L V A G E t M E T A L S )  ) /  E S T 1  

SEWAGE D I S P O S A L  PROJECT O F  C I T Y  OF NUREMBERG/ 

6214 K I L L I C N  SOUGHT I N  NEW YORK C I T Y  ( P R O J E C T I O N S  VOLUMES I N C I N E R A T I O N  I /  
S O L I D  WASTE PESEARCH PROJECTS/  
S O L I D  WASTE RESEARCH PROJECTS/  

GRANTS FOR S O L I D  WASTE D I S P O S A L  PROJECTS ( LAW I /  

08-06-00746 
06-01-00 372 
04- 03-020 90 
06 -0 3-0 148 7 
06-06-00306 
0 8- 0 3- 000 19 
0 8-03-007 96 
03-13-01693 
02-0 1-0 17 41 
06-01-00253 
0 8- 0 3- 0 1 1 26 
08-03-00 46 1 
01-1 0-020 82 
0 6- 06-00 3 62 
06-11-01090 
06- 1 2- 0 1 3 9 1 
07-08-01023 
0 8 -0 3 -0 1 4 48 
0 8- 0 3-0 13 61 
06-04-00318 
08-04-007 68 
06- 04-003 17 
10-0 1-020 68 
03- 13-0 129 2 
03-02-0 1586 
0 6-04-0 03 2 6 
05-09-02113 
09-0 2-0 1975 
10-01-02052 
0 2- 0 2- 000 2 1 
08-0 3-007 67 
08-04-00763 
10-02-01207 
0 3- 13-0 16 50 
08-11-00495 
04-0 1-0 1439 
03-01-0 1041 
03-13-01744 
08-1 2-00827 
0 1- 04- 0 1 90 5 
01 -1 2-0 19 66 
03-01-00538 
08-0 6- 004 4 5 
0 1-0 1-00696 
09-0 1-0 132 8 
07-0 1-0 1469 
0 1-0 5-OC 20 7 
0 8- 03- 00 9 9 8 
0 1-08-02008 
0 8 -1 3 -0 0 4 42 
0 1-0 1-0 1396 
C6-03-01965 
06-03-01480 
0 6- 0 3- 0 1699 
08-03-01445 
06-03-021 32 
0 6-0 3-00 8 7 6 
07-06-01695 
07- 0 1-0 0 792 
03-0 1-02086 
65-02-018 58 
06- 0 2-00 2 5 5 
0 1-0 1-0 2 11 1 
0 6- 03-00 897 
03-01-00417 
03-0 1-0 1 5 68 
0 1- 07-02 1 3 9 
09-05-011 32 
07-01-00792 
01-05-01497 
06-0 2-00 8 3 5 
07-14-00664 
0 1-0 5-0 2 10 1 
09-0 2-0 2 100 
01-05-02148 
10-08-00297 
08-03-007 75 
0 6- 0 1- 0 0 6 34 
03-09-00 167 
04-01-01889 
08-13-00463 
0 1-0 1-0 10 46 
01-0 5-0 1830 
01-0 1-CO688 
0 2 -0 3 -000 74 
01-01-00657 
08-02-00496 
01 -02-006 68 
0 2- 0 3- 0 00 76 
02-03-00 225 
01-01-00166 
01-12-01357 
0 1-04-00287 

TI 
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SUMMARIES, S O L I  D WASTES DEMONSTRATI ON GRANT PROJECTS 1968 ( GRANT MANAGEMENT I /  
L I  ) /  I N C I N E R A T I O N  S h O U L D  B E  A L L I E D  W I T H  L A N D F I L L  T O  PROLONG THE USE OF D I S P O S A L  S I T E S  ( HEAT-RECOVERY HEA 
D I S I N T E G R A T O R  I /  D I S I N T E G R A T O R  PROLONGS L I F E  OF S A N I T A R Y  L A N D F I L L  ( GRINDER CRUSHER 
C T I O N  I /  PROMINENT NEW ORLEANS HAULER HAS LONG H I S T O R Y  ( C O L L E  

C O S T ( C A P I T A L 1  Q U A N T I T Y  I /  S O L I D  WASTE R E D U C T I O N  U N I T  PROMISES T O  B E  A BETTER MOUSETRAP ( I N C I N E R A T I O N  S I Z E  
S A N I T A R Y  F I L L  WAS A CAMPAIGN PROMISE ( S A N I T A R Y - L A N D F I L L  I /  

E X P E R I M E N T A L  U N I T  PROMISES WELL I N  DADE COUNTY, F L O R I D A  ( C O L L E C T I O N  I/ 
FLY-RODENT-DOG PROOF GARBAGE C O N T A I N E R /  

PROPER G R I N D I N G  ( COMPOSTING I /  
SMALL COMPOSTING P L A N T  AT B L Y T H  I S  PROVING SUCCESSFUL ( SLUDGE(SEWAGEI  P R O P E R T I E S ( C O M P 0 S T I  I /  

D S T I N G  SLUDGE( SEWAGE) GAPCHEY G P I N D E R ( H 0 M E )  PATHOGEN PROPERTIES(COMPOST1 ) /  TRENDS I N  THE TREATMENT OF TOW 
LANT GARBAGE COMPOSTER ( C D S T ( O P E R A T 1 N G I  C O M P O S I T I O N  P R O P E R T I E S ( C C M P 0 S T I  SLUDGE(SEWAGE1 I /  P I L O T - P  
T I O N  COST(OPERAT1NG) I /  REFUSE D I S P O S A L  - SURVEY AND PROPHECY ( S A N I T A R Y - L A N D F I L L  COMPOSTING R A I L - H A U L  I N C  

R Y - L A N D F I L L  COMPACTICN VOLUME-REDUCTION ECONOMICS I / PROPOSE T R A I N  HAUL TO DESERT L A N D F I L L  ( R A I L - H A U L  TRA 
C A P A C I T Y  C C S T ( C P E R A T I N G 1  COMPOSTING C O S T ( C A P I T A L 1  I /  PROSPECTS OF RECOVERING F U E L  FROM REFUSE ( B R I Q U E T T I N  

T I O N  I N  T H F  C I T Y  OF B I R N I N G H A M  - A PROGRESS REPORT ( P R O T E C T I V E - C L O T H I N G  BULKY-WASTE I /  DUSTLESS REFUSE CO 

DE ANSWER TO P O L L U T I O N  PROBLEM ( A P P L I A N C E  G A S - F I R E D  PROTOTYPE COST HOUSEHOLD I/ NEW SMOKELESS ODORLESS I N  
( G A S - F I R E D  I /  PROTOTYPE LOG I N C I N E R A T O R  OPERATES I N  B A L T I M O R E  PARK 

S A N I T A R Y  L A N D F I L L  PROVEN UNDER F I R E /  
S A N I T A R Y  L A N D F I L L  PROVES F I N A N C I A L L Y  B E S T /  

E SETTLEMENT F O U K D A T I O N S  I / S A N I T A R Y  F I L L  PROVES OUT FOR P L A N T  S I T E S  I S A N I T A R Y - L A N D F I L L  SALVAG 
N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  S O L I D  WASTE B I L L  TO PROVIDE $43 M I L L I O N  ( LAW H I S T O R Y  COMPOSTING C G L L E C T I  
O S T  HOUSEHOLD I /  NEW SMOKELESS ODORLESS I N C I N E R A T O R S  P R O V I D E  ANSWER TO P O L L U T I O N  PROBLEM ( A P P L I A N C E  GAS-F 
F I L L  R E C L A M A T I U h ( L A N D 1  ) /  S A N I T A R Y  F I  L L S  P R O V I D E  MORE PLAYGROUNDS FOR RICHMOND I S A N I T A R Y - L A N D  

) /  NEW COMPANY O F F E R S  TO P R O V I D E  REFUSE PACKAGE ( COMPOSTING SALVAGE M A R K E T I N G  
A N D F I L L  R E C L A M A T I O N ( L A N D 1  I /  S A N  O I E G O  D I S P O S A L  P L A N  P R O V I D E S  FOR A 20-Y EAR P O P U L A T I O N  INCREASE ( S A N I T A R Y  

I /  U N I Q U E  I N C I N E R A T O R  DEVELOPS POWER AND P R O V I D E S  S A L T  WATER CONVERSION ( HEAT-RECOVERY D E S I G N  
T I  I /  SMALL COMPOSTING P L A N T  AT B L Y T H  I S  PROVING SUCCESSFUL ( SLUDGE(SEWAGE1 P R O P E R T I E S ( C O M P 0 S  

' D E M O L I T I O N  REFUSE'  HAS PROBLEM PROPORTIONS ( T E P E E  BULKY-WASTE I /  

M E E T I N G  T H E  CHALLENGE OF S O L I D  WASTE D I S P O S A L  ( PROTECTIONS VOLUMES LAW ) /  

NEW JERSEY A S S O C I A T I O N  J O I N S  USE T A X  PROTEST ( LAW I /  

1 /  E F F I C I E N C Y  CF MPL BULK REFUSE SYSTEM PROVED I VOLUME-REDUCTION COMPACTION TRANSFER-STATION 

A S T O R I A ' S  ORDINANCE P R O V I D E S  FOR CONTRACT ( LAW I /  

PROWLERS - S A N I T A T I C N  UNIFORMS ATTRACT BETTER MEN/ 
I N C I N E R A T O R  MODEL CONVINCES P U B L I C /  

LUTION GRINDER~GARBAGE) MANAGEMENT HI STORY PATHOGENS PUBLIC ACCEPTANCE 1 1  MUNICIPAL REFUSE DISPOSAL ( QUAN 
N I T A R Y - L A N C F I L L  L E G A L  1/ P U B L I C  ACCEPTANCE OF D I S P O S A L  I S  D I F F I C U L T  ( T E P E E  SA 

R E G U L A T I O N S  OF REFUSE I N C I N E R A T O R  D E S I G N  BY P U B L I C  AGENCIES ( LAW I /  
INSURANCE I N  P U B L I C  C L E A N S I N G /  

WORK STUDY AS A P P L I E D  TO P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  I /  
T H E  A P P L I C A T I O N  OF P L A S T I C S  T O  P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  C O N T A I N E R  I /  

TWENTIETH CENTURY P U B L I C  C L E A N S I N G  ( C O M P O S I T I O N  I /  
A N D F I L L  COPPOSTING SLUDGE(SEWAGE1 I/ FORWARD LOOK AT P U B L I C  C L E A N S I N G  ( Q U A N T I T Y  C O M P O S I T I O N  C O L L E C T I O N  I N  

L I F E L I N E  OF COMMUNICPTICNS - THE P U B L I C  R E L A T I O N S  OF P U B L I C  C L E A N S I N G  DEPARTMENTS/  T H E  
E PROBLEMS O F  I N J U R I E S  AND C U M U L A T I V E  S T R A I N S  I N  T H E  P U B L I C  C L E A N S I N G  S E R V I C E S /  TH 

LAW REGIONPL-APPROACH I /  P U B L I C  CORPORATION PROPOSED TO HANDLE S O L I D  WASTES ( 
L E M S  OF H Y G I E N E  FOR WASTE REMOVAL I N  I N S T I T U T I O N S  OF P U B L I C  H E A L T H  I I N C I N E R A T I O N  I /  UNSOLVED PROB 
N G  I /  P U B L I C  H E A L T H  AND REFUSE D I S P O S A L  ( PATHOGEN COMPOST1 
/ P U B L I C  H E A L T H  ASPECTS OF WASTE D I S P O S A L  B Y  COMPCSTING 
ESEARCH A C T I V I T I E S  OF T H E  S O L I D  WASTE PROGRAM OF T H E  P U B L I C  H E A L T H  S E R V I C E /  R 
ST I E N V I  RONMENTAL-IMPROV EMENT 1 I/ ASK WHAT P U B L I C  I S  W I L L I N G  T O  PAY FOR CLEANER SURROUNDING ( GO 
ON I /  P U B L I C  R E L A T I O N S  ARE A V I T A L  C O N S I D E R A T I O N  ( C C L L E C T I  
L O C A T I O N /  P U B L I C  R E L A T I O N S  CONSIDERAT IONS I N  I N C I N E R A T O R  P L A N T  

P U B L I C  C L E A N S I N G  COSTING/  

V I 1 1  I N T E R N A T I O N A L  CONFERENCE ON P U B L I C  CLEANSING,  V I E N N A /  

T H E  L I F E L I N E  OF COMMUNICATIONS - THE P U B L I C  R E L A T I O N S  OF P U B L I C  C L E A N S I N G  DEPARTMENTS/ 
I /  P U B L I C  S E P V I C E  GROUP F I G H T S  L I T T E R  MENACE ( L I T T E R I N G  

I T A R Y - L A N D F I L L  I N C I N E R A T I O N  OPEN-DUMP I /  A SURVEY B Y  P U B L I C  WORKS - C I T Y  P R A C T I C E S  FOR REFUSE C O L L E C T I O N  A 

SALVAGE(  METAL)  1 /  O P E R A T I O N  JUNKL1F.T - A COMMUNITY P U B L I C  WORKS PROGRAM ( BULKY-WASTE S A N I T A R Y - L A N D F I L L  
OGRESS REPOQT ( P R O H I B I T E D - I T E M S  F I N A N C I N G  E Q U I P M E N T  PUBLIC-ACCEPTANCE R E C L A M A T I O N ( L A N D 1  Q U A N T I T Y  GROUND-W 
P O L I T A N  AREAS 4 ROLE(PHS I Q U A N T I T Y  SAFETY H E A L T H  LAW PUBLIC-CONCERN P O L I C Y - Q U E S T I O N S  STANDARDS REGICNAL-AP 

WASHINGTCh F I F M  M I S S E S  NO CHANCE FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  C O L L E C T I O N  C O M P L A I N T S  R A D I O  I /  

RECENT DEVELOPMENTS I N  P U B L I C  WORKS E Q U I P M E N T  ( C O L L E C T I O N - E Q U I  PMENT ) /  

PARFDE FEPTURES D R I V E  FOR CLEANER C I T Y  ( P U B L I C - R E L A T I O N S  I /  

E F F E C T  OF A D D I T I O N  OF N I T R O G E N  ON D I G E S T I O N  OF PAPER PULP ( D I S P O S A L I S E W E R )  ) /  
T H E  ZICMERMANN PPOCESS AND I T S  A P P L I C A T I O N  I N  THE P U L P  AND PAPER I N D U S T R Y  ( W E T - O X I D A T I O N  I /  

D I S P O S A L  O F  P U L P  AND P A P E R M I L L  WASTE B Y  LAND A P P L I C A T I O N /  
ZIMMERMANN PROCESS FCR THE C H E M I C A L  P U L P  I N D U S T R Y  ( W E T - O X I D A T I O N  I /  

ZIMMERMANN PROCESS FOR T H E  P U L P I N G  I N D U S T R Y  ( WET-OXIDATION I /  
T I O N  I /  O X I D A T I O N  OF SPENT S E M I C H E M I C A L  P U L P I N G  L IQUORS BY THE ZIMMERMANN PROCESS ( WET-OXIDA 
( SOMAT Q U A N T I T Y  I /  P U L P I N G  SYSTEM REDUCES WASTE TO 20 PERCENT O F  VOLUME 

FROM ORGANIC WASTE M A T E R I A L S /  L I Q U I D ,  P U L P Y  SUSPENSIONS OF F E R T I L I Z E R S  OR S O I L  C C N D I T I G N E R S  
ME-REDUCTION C O N P O S I T I C N  S A N I T A R Y - L A N D F I L L  I /  REFUSE P U L V E R I S I N G  PLANT FOR WELSH AUTHORITY ( G R I N D I N G  VOLU 

VOLUME-REDUCTION I N C I N E R A T I O N  I/ 9 E F U S E  D I S P O S A L  - P U L V E R I Z A T I O N  ( G R I N D I N G  COMPOSTING S A N I T A R Y - L A R D F I L L  

O S T ( C A P 1 T P L I  CCST ( O P E R A T I N G )  ) /  WHY SCUNTHORPE CHOSE P U L V E R I Z A T I O N  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  S P L V A G E ( C D  

ZE-R EDUCTION C O S T ( C A P 1 T A L )  C O S T ( O P E R A T I N G 1  ) / REFUSE P U L V E R I Z A T I O h  - A T H E O R E T I C P L  CASE A N 0  P R A C T I C A L  ANSW 
RCENT ( G R I N D I N G  I /  P U L V E R I Z A T I O N  A T  B R I T I S H  S I T E  REDUCES MATTER BY 50 PE 
L L  P E S T ( C O N T R O L 1  VOLUME-REDUCTION COST(  OPERATING)  I / P U L V E R I Z A T I O N  CONTINUES TO SPREAD I N  GREAT B R I T A I N  ( 
/ T H E  ECONOMICS G F  COMPOSTING M U N I C I P A L  REFUSE ( P U L V E R I Z A T I O N  COST(OPERAT1NG) COST(SUBS1DY I SALVAGE I 

R ( B A L L I S T I C - S E P A R A T I O N  G R I N D I N G  I /  P U L V E R I Z A T I O N  F A C I L I T Y  HAS C A P A C I T Y  O F  15 TONS AN HOU 
P U L V E R I Z A T I O N  SALVAGE SANITARY-LANDF I L L  1 / P U L V E R I Z A T I O N  MAKES G A I N S  A S  B R I T I S H  OPEN NEW U N I T S  ( 

R E D U C T I O N  DAN0 G R I N D I N G  ) [  F I R S T  P U L V E R I Z A T I O N  PLANT FOR SCOTLAND I COMPOSTING VOLUME- 
D C O S T ( C A P 1 T A L )  COST(OPERAT1NG) I/ P U L V E R I Z A T I O N  P L A N T  TO HANDLE 500 TONS D A I L Y  ( GONDAR 
R L A N D F I L L  S I T E S  ( C O S T ( 0 P E R A T I N G )  S A N I T A R Y - L A N D F I L L  P U L V E R I Z A T I O N  SALVAGE I /  COUNTY B A T T L E S  FO 
U L V E R I Z A T I O N  MAKES G A I N S  AS B R I T I S H  OPEN NEW U N I T S  ( P U L V E R I Z A T I O N  SALVAGE S A N I T A R Y - L A N D F I L L  I /  P 

P U L V E R I Z A T I O N  ( G R I N D I N G  I /  

REFUSE D I S P O S A L  - WHY P U L V E R I Z A T I O N  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  I /  

P U L V E R I Z A T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  ) /  

WEST GERMAN P U L V E R I Z A T I O N  DEVELOPMENTS ( G R I N D I N G  I /  

NORTHESN I R E L A N D  P U L V E R I Z A T I O N  PLANT ( GONDARD ) /  

WASTE VOLUME REDUCED B Y  P U L V E R I Z A T I O N ,  CRUSHING AND SHEARING ( G R I N D I N G  ) /  
WALLINGFURD R.D.C. I N S T A L L S  VICKERS SEERDRUM P U L V E R I Z E R  I S A N I T A R Y - L A N D F I L L  G R I N D I N G  I /  

PROBLEMS O F  REFUSE CRUSHING AND P U L V E R I Z I N G  ( G R I N D I N G  I /  

0 1-01-01 507 

05-03-00237 
03-0 1-00457 
07-0 1-0 1208 

03-02-01722 
03-04-0 13 71 
06-04-00270 
06-03-0 1424 
0 1-0 1-0 1426 
06-0 2-0 1440 
0 1-01 -01 3 17 
01-11-01 630 
10-08-01262 
10-04-00217 
01-01-0042 2 
03-0 1-02006 
01-04-01717 
0 8-05-0000 1 
0 8-0 7-000 37 
03-0 2-0 12 96 
0 7- 0'1- 0 0 5 2 3 
07-01-0 12 14 
07- 10- 00 1 92 
01-04-01823 
08-05-00001 
07- 10-0 11 00 
06-04-00 39 3 
07-0 1-0 1804 
0 1-04-0 1736 
08 -03 -00 5 8 2 
06-0 3- 0 1 424 
0 1- 12-0 13 52 
0 8-03 -00 541 
01-01-00726 
01-04-01605 
08-13-01891 
0 1- 12-0 200 3 
03-13-0 2000 
01-12-0201 1 
0 1-0 1-0 200 5 
01 -0 1-0 13 82 
0 1-0 2-020 12 
01- 12-0 200 1 
01-06-01999 
0 1-0 1-00456 
01-04-02173 
0 8-01-01372 
06-09-0 11 60 
06-12-00608 
01- 04-00969 
01-05-01943 
03-13-01616 
0 8- 0 3-0 0 4 29 
0 1- 12-0 200 1 
01-12-01659 
01-01-00675 
0 3-1 3-0 17 02 
01-07-00976 
07-01-00792 
01-01-00696 
- 01- 12-01655 
03-01-01766 
0 9- 0 1-00 9 33 
10 -0 1-0 20 42 
09-0 2-0 1 1 68 
10-01-02076 
10-0 1-0 20 34 
10-0 1-02047 
05-04-02156 
06-0 1-00330 
05- 0 5- 001 93 
05-0 1-0 12 50 
05-09-012 51 
05-05-0 1885 
05-09-01273 
05-0 1-0 1900 
05-05-0 1370 
05-09-005 11 
0 5- 09-0 0 6 92 
06-05-00572 
05-02-00990 
05- 02-00 513 
0 5 -0 5-0 18 17 
05-02-00694 
'3 6- 0 3- 00 9 0 5 
05 -0 2-006 60 
07-01-01818 
05-05-01817 
05-09-00288 
05-06-01 515 
05-09-00197 

08-03-00063 

08-03-01084 
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C- 
Y - L A N D F I L L  I N C I N E R A T I O N  I /  REFUSE P U L V E R I Z I N G  P L A N T  FOR DUNDEE ( S A L V A G E ( M E T A L 1  S A N I T A R  

P U L V E R I Z I N G  THE TOLLEMACHE WAY 4 G R I N D I N G  ) /  
MEANS C F  R A K I N G S  D I S P O S A L  I N  SEWAGE PUMPING S T A T I O N  ( GORATOR G R I N D I N G  SEWER I /  

( V E H I C L E )  ) /  PACKER PURCHASE BETTERS COAST HAULER'S  P O S I T I O N  ( C O L L E C T I O N  
MEASURE JOB,  THEN PURCHASE EQUIPMENT ( C O L L E C T I O N ( V E H 1 C L E )  I /  

REFUSE C O L L E C T I O N  TRUCK PURCHASE I N C L U D E S  GUARANTEED MAINTENANCE PROGRAM/ 
FACTORS I N  PURCHASE OF REFUSE C O L L E C T I O N  U N I T S /  

C I G E S T I O N  S T U D I E S  O F  PURE VEGETABLES ( D I S P O S A L (  SEWER) ) / 
B E H I N D  THE SCENES, REFUSE C O L L E C T I O N S  A T  PURDUE U N I V E R S I T Y  ( COLLECTION-EQUIPMENT I /  

I /  P U R I F I C A T I O N  OF METAL S A L T  SOLUTIONS ( W E T - O X I D A T I O N  

I Z I N G  OR P A P C H M E N T I Z I N G  C E L L U L O S E  ( WET-OXIDATION I /  P U R I F Y I N G  M E T A L L I C  S A L T  S O L U T I O N S  SUCH AS Z I N C  C H L O R I  
Y A C L E A N S I N G  DEPARTMENT FOR C O S T I N G  AND S T A T I S T I C A L  PURPOSES/ THE NATURE OF RECORDS REQUIRED TO BE K E P T  B 
N I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  C O L L E C T I O N  COSTS PUSH I L L I N O I S  T A X  L I M I T  C E I L I N G  ( C O S T ( C O L L E C T I O N 1  CO 
T I O N )  I /  SANITARY L A N D F I L L  PUSHED BACK T H E  R I V E R  ( R E C L A M A T I O N ( L A N D 1  C O S T ( C 0 L L E C  
Y - L A N D F I L L  ) /  PUT "TEETH"  I N T O  COMPACTION ( COST ( O P E R A T I N G )  S A N I T A R  
ON(LAND1 CCST(CPERATING1 COCPOSTING ) /  WHERE WILL WE PUT A L L  THAT GARBAGE ( PACKAGING S A N I T A R Y - L A N D F I L L  RE 
O P E R A T I N G )  I /  WE PUT PROGRESS ABOVE P O L I T I C S  ( S A N I T A R Y - L A N D F I L L  COST(  
N I /  PAPER SACKS ARE PUT THROUGH THE M I L L  ( SALVAGE S A C K ( P A P E R 1  SEGREGATIO 

P U R I F I C A T I O N  OF WASTE WATER ( WET-OXIDATION I /  

GPANT OF T h R E E  M I L L I O N  DOLLARS TO PUT UP SCREENS AROUND AUTO YARDS ( BULKY-WASTE ) /  
PUT YOUR LEAVES T O  WORK ( COMPOSTING I /  

NEWBURN PUTS I T  I N  THE SACK I SACK(PAPER1 ECONOMICS I /  
S A L 1  BULKY-WASTE I /  NEW YORK S T A T E  H E A L T H  DEPARTMENT PUTS CURB ON OPEN DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  

OSPL (METHODS) SALVAGE I /  P U T T I N G  TECHNOLOGY TO WORK CN WASTE ( C O L L E C T I O N  D I S P  

I N G  ) /  MANAGEMEhT OF S O L I D  WASTE S T U D I E D  AT M.I.T. ( P Y R O L Y S I S  COST S A C K ( P A P E R 1  R A I L - H A U L  S A N I T A R Y - L A N D F I L  
VAGE I /  BATCH RETORT P Y R O L Y S I S  OF S O L I D  M U N I C I P A L  WASTES ( C O M P O S I T I O N  SAL  
ERMAL P A D I A T I O E \ /  S T A B L E  P Y R O L Y S I S  PRODUCTS OF CELLULOSE EXPOSED T O  I N T E N S E  TH 
N - L A N T Z  COqVERTERS- -BASIC CONSERVATION MACHINERY ( P Y R O L Y S I S  SALVAGE ) /  D E S T R U C T I V E  D I S T I L L A T I O  

BURNS RESFUSE WITHOUT FLAME ( P Y R O L Y S I S  I /  

R U B B I S H ,  GOOD T O  THE L A S T  SCRAP ( P Y R O L Y S I S  SALVAGE_COMPOSTING L/ 
PYROLYTIC DECOMPOSITION OF SOLID W A S T E S  ( PYROLYSIS S A L V A G E  HEAT-RECOVERY LANTZ~ONVERTER 

ALV AG E-_ H E AT-R ECOV ERY L ANT Z-CONV E RT ER I /  PYP.OLYT1C __ __ D E C O M P O S I T I O N  - - __ __ - OF-SOL_ID N A L T E S  (- P Y R O L Y S I S  S 

Q 
ON BULKY-WASTE SANITARY-LANDFILL POLLUTION(WATER) 11  QUAD-CITY SOLID W A S T E S  PROJECT - AN INTERIM REPORT ( 

I N F L U E N C E  OF S A N I T A R Y - L A N D F I L L  CN GROUND WATER Q U A L I T Y  ( P @ L L U T I O N ( W A T E R )  ) /  
M P O S I T I O N  ) /  EFFECTS OF REFUSE DUMPS ON GROUND WATER Q U A L I T Y  ( P O L L U T I O N ( W A T E R 1  S A N I T A R Y - L A N D F I L L  CCMPOSIT  
R Y /  A N A T I O N A L  PROGFAM OF RESEARCH FOR ENVIRONMENTAL Q U A L I T Y  - P O L L U T I O N  I N  R E L A T I O N  TO AGRICULTURE AND FO 
ESEARCH-RECOMMENDATICNS C O M P O S I T I O N  I /  RESTORING THE Q U A L I T Y  OF OUR ENVIRONMENT ( Q U A N T I T I E S  P O L L U T I O N  HEA 
S SAMPLING T E S T I N G  1 /  A N A L Y S I S  AND E V A L U A T I O N  OF THE Q U A L I T Y  OF PEFUSE COMPOST ( COMPOST(PROPERT1ES)  ANALY 

REFUSE C I S P O S A L  AS O R G A N I Z A T I O N A L  T A S K  ( QUANTITY I /  
D I S P O S A L  OF BULK WASTES ( Q U A N T I T Y  ) /  

WASTE PROBLEMS O F  AGRICULTURE AND FORESTRY ( Q U A N T I T Y  ) /  
TWO B I L L I O N  TONS OF - WHAT ( PNIMAL-WASTE Q U A N T I T Y  1 /  

AMOUNT OF TRASH THROWN AWAY I S  STATUS SYMBOL ( Q U A N T I T Y  I /  
NEW FOODS B U I L D  UP REFUSE P I L E  ( Q U A N T I T Y  I /  

REFUSE A N A L Y S I S  AT MIDDLETON ( C O M P O S I T I O N  Q U A N T I T Y  ) /  
NO REFUSE REFUSED ( BULKY-WASTE C O L L E C T I O N  Q U A N T I T Y  I /  

TRANSFEF S T A T I O N  S H R I N K S  THE DEAD HAUL ( QUANTITY I /  
REFUSE C O L L E C T I O N  AND I N C I N E R A T I O N  ( COST Q U A N T I T Y  ) /  
S A N I T A R Y  F I L L  RCUNDUP ( S A N I T A R Y - L A N D F I L L  Q U A N T I T Y  I /  
CHICAGO F L P N S  THO I N C I N E R A T O R S  ( G R I N D I N G  QUANTITY ) /  

WAWAY PACKAGES - A M I X E D  B L E S S I N G  ( PACKAGING VOLUME Q U A N T I T Y  ) /  T HRO 
SYSTEM REDUCES WASTE TO 20 PERCENT OF VOLUME ( SOMAT Q U A N T I T Y  I /  
I C s  O F  M U N I C I P A L  S O L I D  WASTES I COMPOSIT ION A N A L Y S I S  Q U A N T I T Y  I /  CHARACTERIST 

N C I N E R A T I O N  AND SLUDGE D R Y I N G  PLANT ( SLUDGE(SEWAGE) QUANTITY ) /  L U L E A  REFUSE I 
I R D  I N  COLORADO BUDGET ( C O S T ( 0 P E R A T I N G )  P R O J E C T I O N S  Q U A N T I T Y  I /  REFUSE COST T H  
NO SEWAGE DEVELGPMENT WORK I N  I N D I A  ( SLUDGE(SEWAGE)  Q U A N T I T Y  I /  URBAN COMPOST A 
ASTES ON SEWERS AND SEWAGE TREATMENT I GRINDER(HDME1 QUANTITY ) /  E F F E C T  OF FOOD W 

U T I L I Z A T I O N  OF DOMESTIC ORGANIC WASTE ( ANIMAL-FEED Q U A N T I T Y  ) /  T H E  TREATMENT AND 

RECASTS FOR THE FUTURE C F  REFUSE D I S P O S A L  I N  I T A L Y  ( Q U A N T I T Y  I /  PRESENT C O N D I T I O N  AND FO 
NDLES 30 C I T Y  PACKER TRUCKS D A I L Y  ( C O S T ( C O L L E C T I 0 N )  Q U A N T I T Y  I /  DENVER TRANSFER S T A T I O N  I-A 
STES I S  I N C I N E R A T E D  ( I N C f  N E R A T I G N  E M I S S I O N ( C O N T R 0 L )  QUANTITY ) /  ONLY F I F T E E N  PERCENT OF ALL S O L I D  CrA 
T ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I O N (  CONTROL) Q U A N T I T Y  ) /  I M P A C T  OF T H E  S O L I D  WASTE D I S P C S A L  AC 
VERSA1 L L E S  R E G I C N  ( COMPOSTING EQUIPMENT (COMPOSTING)  Q U A N T I T Y  ) /  NEW I N S T A L L A T I O N S  FOR HOUSEHOLD REFUSE TR 
1 TRANSFER-STATION S A N I T A R Y - L A N D F I L L  ODOR C O L L E C T I O N  QUANTITY I /  ODORS C U R T A I L E D  A T  TRANSFER P O I N T  CLOSE T 
L L E C T I O N  AND STREET C L E A N I N G  ( FREQUENCY C O M P O S I T I O N  Q U A N T I T Y  I /  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  WESTERN 
E D U C T I O N  SALVAGE(METALS1 HEAT-QECOVERY COST(CAP1TAL 1 Q U A N T I T Y  I /  S O L I D  WASTE REDUCTION U N I T  PROMISES TO BE 
1 /  REFUSE I N C I N E R A T I O N  - - TRENDS AND DEVELOPMENTS ( QUANTITY C A L O R I F I C - V A L U E  C O S T ( C A P 1 T A L  1 HEAT-RECOVERY 
R I A L )  I /  REFUSE D I S P O S A L  I N  THE C I T Y  OF B IRMINGHAM ( Q U A N T I T Y  C H A R A C T E R I S T I C S  C O M P O S I T I O N  C A L O R I F I C - V A L U E  
ON AND D I S P O S A L  OF HOUSEHOLD AND I N D U S T R I A L  WASTES ( Q U A N T I T Y  C H A R A C T E R I S T I C S  COMPOSIT ION C O L L E C T I O N  HEAT- 
L E S  COUNTY, C A L I F O R h I A  ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP Q U A N T I T Y  C H A R A C T E R I S T I C S  I N C I N E R A T O R  SEWER ( D I S P O S A L )  

P U L P I N G  

AMA SCHEDULES CCMPOST P L A N T  ( COMPOSTING C O M P O S I T I O N  Q U A N T I T Y  ) / M O B I L E ,  ALAB 

PER TON I N C I N E R A T I O N  C O S T ( C A P 1 T A L )  C O S T I O P E R A T I O N )  Q U A N T I T Y  ) /  LESS THAN 3,000 DOLLARS 

OUNDS OF MATTER D A I L Y  I N D I C A T E D  BY N A T I O N A L  SURVEY I Q U A N T I T Y  C O L L E C T I O N  ) /  PER C A P I T A  F I G U R E  OF 5.1 P 
H A N D L I N G  - C A L I F O R h I A  STUDY LOOKS I N T O  THE FUTURE ( QUANTITY C O L L E C T I O N  C O S T ( C O L L E C T I 0 N )  I /  AUTOMATED REF 

CES 71 e5 M I L L I O N  TOR MOUNTAIN O F  REFUSE EVERY YEAR ( Q U A N T I T Y  C O L L E C T I O N  FREQUENCY BULKY-WASTE S A N I T A R Y - L A  
T H E  GREPT TRASH E X P L C S I O N  ( I N C I N E R A T I O N  Q U A N T I T Y  C O L L E C T I O N  P O L L U T I O N  I /  

I N  NEEDED LAND ( R E C L A M A T I O N ( L A N D )  S A N I T A R Y - L A N D F I L L  QUANTITY COLLECTION-EQUIPMENT ) /  BURBANK, C A L I F O R N I A ,  
AGRICULTURAL S O L I D  WASTES ( Q U A N T I T Y  C O M P O S I T I O N  ) /  

DEVELOPING C L A S S I F I C A T I D N S  FOR REFUSE ( QUANTITY C O M P O S I T I O N  I /  
E X A M I N A T I O N  OF HOUSEHOLD REFUSE I N  TORONTO ( Q U A N T I T Y  C O M P O S I T I O N  ) /  

METROPOLITAN AREA ( HEAT-RECOVERY H E A T ( S P A C E 1  POWER Q U A N T I T Y  C O M P O S I T I O N  1 / LARGE P L A N T S  FOR I N C I N E R A T I C N  
0 L A N D F I L L  S I T E  ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION Q U A N T I T Y  COMPOSIT ION I /  S A N I T A T I O N  N A V Y  C A R R I E S  NEW Y 
MENT OF A METHOD FOR S A M P L I N G  AND A N A L Y Z I N G  REFUSE I Q U A N T I T Y  C O M P O S I T I O N  A N A L Y S I S ( R E F U S E I  )/ CEV ELOP 

HEY ) /  E N G I N E E R I N G  ASPECTS OF TOhN REFUSE D I S P O S A L  ( Q U A N T I T Y  COMPOSIT ION C O L L E C T I O N  COMPOSTING SALVAGE(ME 
SLUDGE(SEWAGE1 I /  FCIRWARD LOOK AT P U B L I C  C L E A N S I N G  ( Q U A N T I T Y  C O M P O S I T I O N  C O L L E C T I O N  I N G I N E R A T I O N  S A N I T A R Y  

ORGANIC DOMESTIC WASTES ( COMPOSTING SLUDGE(SEWAGE)  Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS / THE U T I L I Z A T I O N  OF 
E R A T I N G )  I /  M U N I C I P P L  COMPOSTING I N  U N I T E D  KINGDOM ( QUANTITY C O M P G S I T I O N  ECONOMICS C O M P O S I T I O N ( C O M P 0 S T )  S 
L I D - W A S T E  D I S P O S A L  - PART I - NATURE AND MAGNITUDE ( Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T I O N  PESTS GRINDER(GAR6A 
A P P R A I S A L  OF REFUSE I N C I N E R A T I O N  I N  WESTERN EURQPE I Q U A N T I T Y  C O M P O S I T I O N  I N C I N E R A T O R ( T Y P E S 1  COST(OPERAT1N 

PROBLEMS O f  I - IGH L I V I N G  AND BULK ( C H A R A C T E R I S T I C S  Q U A Y T I T Y  C O M P O S I T I O N  CHUTES C O L L E C T I O N  I /  

05-01-01252 
05- 0 2-0 130 7 
0 5 -0 5 -00 2 8 6 
03-01-01679 
03-02-0 1797 
0 3-02-00 5 75 
03-02-00931 
03-01-00670 
09-01 -009 27 
10-01-02069 
10-01-02072 
10-0 1-020 53 
0 1- 12- @ 19 97 
01-05-0 1747 
07- 10-00606 
0 7-02-000 78 
01-1 2-00614 
0 1- 0 5- 0 0 20 7 
03-09-009 10 
01 -0 7-0 1960 
06- 0 4-0 0 2 1 2 
0 1-04-0 17 8 1 
03-09-01882 
0 1-0 1-00 30 2 
10-02-001 55 
0 1-0 1-009 72 
10-02-01375 
10-0 2-01 207 
10- 0 2- 0 10 57 
10-C2-01526 
10- 02-00 7 1 3  
~- 10--C&-007 13 

01-05-02101 
07-06-00 185 
07-06-01690 
0 1-09-0 21 1 8  
01-01-@ 1275 
0 6 -07-003 39 
01-01-OCO69 
01-07-0 10 19 
01-09-01153 
01-09-01173 
01-12-01737 
02-01-01601 
02-02-01294 
02-06-00124 
03-C3-002 3 8 
03-08-00951 
07-0 1-0 11 11 
C 8- 03-000 47 
1.1-0 2-0 19 64 
05-04-02156 
0 2-0 2-0 19 93 
96 -03 -00 2 68 
0 8-03-0 12 56 
0 1-@ 2-00668 
06-0 1-9 11 58 
0 9-C 1-COB70 
0 9 4 5 - 0  1520 
08-03-00094 
01-01-01308 
03-03-00995 
0 8-06-0 10 2 6 
01-04-00232 
06 -04 -0 1 2  26 
03- 0 3-0 1851 
03-Cl-00554 
08-C3-01084 
08-03-01356 
08-03-00689 
01 -0 1-0 1530 
01-01-00685 
0 2-0 1-00 5 1 5 
03-01-02155 
02-01-01741 
08-03-000 40 
07-0 1-01460 
01-09-0 1121 
02-0 1-002 34 
0 2- 0 2-00 2 90 
08-03-00485 
0 9- 0 6-00 7 15  
0 2-0 4- 0 18 90 
03-1 2 -00677 
0 1-0 1 - G O 2  11 
01-0 1-0 138 2 
06-05-0 138 5 
06-03-009 1 3  
01-01-C04 11 
08-03-00430 
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C A L I F O R N I A  WASTE MANAGEMENT STUDY ( 
E P L U S  PAPER EQUALS MOUNTAINS OF D E B Q I S  ( C O L L E C T I O N  
P O S T I N G  R A I L - H A U L  ) /  F I E L D  OF REFUSE SALVAGE ( 
E N S  P U B L I C  ACCEPTANCE ) /  M U N I C I P A L  REFUSE D I S P O S A L  ( 
I D  WASTE D I S P O S A L  NEEDS AND P R A C T I C E S  ( I N C I N E R A T I O N  

S O L I D  WASTE PROBLEMS I N  METROPOLITAN AREAS ( 
F S O L I D  WASTE FOR THE DES M C I N E S  METROPOLITAN AREA ( 

W COMPOST PLANT AT CUISBURG-HUCKINGEN I N  O P E R A T I O N  ( 
APEA S O L I D  WASTE MANAGEMENT AND P L A N N I N G  PROBLEMS ( 

S ( S AN I T A R Y - L  ANDF I L L  I N C  I NE R A T 1  ON R E C L A M A T I  ON( LAND 1 
T H E  SUNDERLAND STORY ( 

D COMBUSTION FCR S O L I D  WASTES D I S P O S A L  ( C O M P O S I T I O N  
T H E  S A N I T A R Y  F I L L  ( COST(OPERAT1NG) VOLUME-REDUCTION 
F E D  I N C I N E R A T O R  ( I N C I N E R A T O R ( A P A R T M E N T  ) C O M P O S I T I O N  

V E H I C L E S  I N  V A R I E T Y  AND 
/ REFUSE C O L L E C T I O N  AND REFUSE C H A R A C T E R I S T I C S  ( 
A N C I N G  E Q U I P M E N T  PUBLIC-ACCEPTANCE R E C L A M A T I O N ( L A N D 1  

C@MPOSTING ) /  HOW I T ' S  DONE I N  SWEDEN ( C O M P O S I T I O N  
ENT I N  GERMANY ( I N C I N E R A T I O N  COMPOSTING C O M P O S I T I O N  
-SYSTEM I /  PACKAGED WASTE ( 

D I S P O S I N G  O F  REFUSE AT THE SOURCE ( 
S A L  OF TOWN'S REFUSE ( OPEN-DUMP H I S T O R Y  C O M P O S I T I O N  

P L A S T I C S  POSE A S O L I D  WASTE D I S P O S A L  PROBLEM ( 
GROWING MOUNTAIN OF GARBAGE ( 

SLUDGE ( D I S P O S A L ( S E W E R )  ) /  THE 
I N C I N E R A T O R  D E S I G N  ( 

T H E  STATUS OF S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A  ( 

A T I O N  WILL L I V E  I N  C I T I E S  I N  TEN YEARS ( C O M P O S I T I O N  
DENVER EYES R A I L  TRANSFER S T A T I O N S  ( 

THE S T A T U S  OF S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A  ( 
I O N )  REVIEW I /  S O L I D  WASTE D I S P O S A L  ( C O S T ( D I S P 0 S A L )  
L I D  WASTE H A N D L I N G  I N  M E T R O P O L I T A N  AREAS ( R O L E ( P H S 1  

THE ECONOMICS O F  THE WASTE PAPER I N D U S T R Y  ( 
GRAM AND LONG TERM E V A L U A T I O N  OF S A N I T A R Y  L A N D F I L L  ( 
N ) /  REFUSE AND L I T T E R  CONTROL I N  RECREATION AREAS ( 
DS - URBAN S O L I D  WASTE MANAGEMENT ( VECTORS PATHOGEN 

C I T Y  P R A C T I C E S  FOR REFUSE C O L L E C T I O N  AND D I S P O S A L  ( 
TOR I N S T A L L A T I O N S  ( C A L C R I F I C - V A L U E  D E S I G N  S E L E C T I O N  
C A L I F O R N I A  ( Q U A N T I T Y  P P L L U T I O N  Q U A N T I T Y ( 1 N D U S T R I A L )  

WASTE MANAGEMENT I N  C A L I F O R N I A  ( Q U A N T I T Y  P O L L U T I O N  
WOO0 WASTES I N  COMPOSTS ( COMPOSTING 

I C K U  P OUT-OF-TOWN ( COST (OP ERAT I N G  1 TRANSFER- S T A T I O N  
A N I T A R Y - L A N D F I L L  ) /  

D I S P O S A L  S I T E  O P E R A T I O N  SA1 SES L I A B I L I T Y  
FRANK ANSWERS TO SOME HOT I N C I N E R A T O R  

NEW R E F U S E  P L A N T  FCR L Y T H A M  ST. ANNES ( I N C I N E R A T O R  

L I D  WASTES - E V E R Y  GAY, ANOTHER 800 M I L L I O N  POUNDS ( 

COMPACTION SALVAGE ( PAPER 1 / 
O S T ( Q U A N T 1 T Y  1 C O S T ( S U B S I D Y 1  M A R K E T I N G  / 
E R S ( C O L L E C T I O N 1  COLLECT I O N  I /  C L E A N  AND 
C I N E R A T I O N  I /  SACKS 

C L E A U L I N E S S  AND 
O S T I N G  ) /  RATE CF OXYGEN CONSUMPTION AND R E S P I R 4 T O R Y  

RATE OF OXYGEN CONSUMPTION AND R E S P I R A T O R Y  

Y - L A N D F I L L  G R I N D I N G  1/ WALL I NGFOR D 
S I S  PRODUCTS OF C E L L U L O S E  EXPOSED T O  I N T E N S E  THESMAL 
E ) /  METHOD O F  DEGRADING POLYSACCHARIDES U S I N G  L I G H T  
FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  C O L L E C T I O N  C O M P L A I N T S  
O L L E C T I O N  ) /  TWO-WAY 

THE D I S P O S A L  OF 
FROGRESS I N  D I S P O S A L  O F  S O L I D  

B U R N I N G  
DEhVER EYES P A I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  

E C T I O N )  C O S T ( 9 P E R A T I N G )  / DENVER EYES 
- PN I N T E R I M  REPORT/ 

CHICAGO W I L L  COMPACT I T S  REFUSE ( COMPACTION 
WESTERN P A C I F I C  G A I L R O A D  P L A N N I N G  A REFUSE EXPRESS ( 

A NEW U S E  FOR NEW J E R S E Y  R A I L R O A D S  ( 
COMPOS1 T I  ON SALVAGE ( P O T E N T I A L )  RENDER1 NG COMPOST I N G  

ST I N G  F E R T I L I Z E R  (COMPOST SALVAGE(METAL BULKY-WASTE 
C T I O N ( S T A T I O N A R Y 1  S A N I T A R Y - L A N D F I L L  T R A N S F E R - S T A T I O N  
O P E R A T I N G )  EM1 S S I O N ( C C N T R 0 L I  C O L L E C T I O N  ASH-DISPOSAL 
P S T E f D  FACES REFUSE D I S P O S A L  PROBLEMS ( I N C I N E R A T I O N  

REFUSE D I S P O S A L  V I A  Q A I L R O A D  ( 
ON I /  REFUSE D I S P C S A L  B Y  R A I L R O A D  ( SHREDDING B A L I N G  
) /  S O L I D  WASTE T R A I N  I D E A  D E R A I L S  ( 
- SURVEY AND PRCFHECY ( S A N I T A R Y - L A N D F I L L  COMPOST I N G  
N C I S C O  S O L I D  WASTE D I S P O S A L  PROBLEM ( OCEAN-DI  SPOSAL 
NSFER-STATION S A N I T A F Y - L A N D F I L L  RECLAMAT I O N ( L A N D 1  I /  
ON C O S T ( F R E I G H T 1  REFUSE C O L L E C T I C N  I /  

R A I L R O A D  W I L L  HAUL WASTE TO ABANDONED S T R I P  M I N E S  ( 
WASTE S T U D I E D  AT M.I.T. ( P Y R O L Y S I S  COST S A C K ( P A P E R 1  
LCAR C O N T A I N E R  ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  
ECONOMICS ) /  PROPOSE T R A I N  HAUL TO DESERT L A N D F I L L  ( 
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Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
QU ANT I T Y  
Q U A N T I T Y  
Q U A N T I  T Y  
QU ANT I TY 
Q U A N T I T Y  
QU A N T I  T Y  
Q U A N T I T Y  
Q U A N T I  T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I  TY 
Q U A N T I T Y  
Q U A N T I T Y  
QU ANT I TY 
Q U A N T I T Y  
Q U A N T I T Y  
QUANTITY 
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
Q U A N T I T Y  
QUANTITY 

C O M P O S I T I O N  REGIONAL-APPROACH I /  
A F F L UE NC C O M P O S I T I O N  SACKS(PAPER1 ) /  

C O M P O S I T I O N  S A L V A G E ( P O T E N T 1 A L )  R E N D E R I N G  COM 
C O M P O S I T I O N  S A N I T A R Y - L A N D F I  L L  I N C I N E R A T I O N  G 
COMPOST I N G  I /  TECHNICAL-ECONOMIC STUDY OF SO 
COMPOSTING I N C I N E R A T I O N  1/ 
COST(  ANALYSES SAN I TARY-LANOF I L L  1 / C C L L E C T I  
COST ( CAP I T  A L  ) 
C O S T ( C A P 1 T A L )  COMPOSTING I /  T H E  NE 
COST ( C O L L E C T 1  ON) COST(  O P E R A T I  N G I  S A N I  TARY-LA 
C O S T ( O P E R A T I N G 1  ) /  STUDY ADVOCATES ST.  L O U I S  
D E M O L I T I O N  ) /  
DES I G N  H I S T O R Y  EM1 S S I O N (  CONTROL COST(  OPERAT 
ECONOMICS I /  
E M I S S I O N  ) /  PERFORMANCE OF A FLUE-  
FROM KRUPP ( COLLECTION-EQUIPMENT ) /  
GARCHEY-SYSTEM C H A R A C T E R I S T I C S  COMPOS I T I O N  
GROUND-WATER COMPACTION SALVAGE OPEN-BURNING 
HEAT-RECOVERY C O N T A I N E R ( R E F U S E )  H E A T (  S P A C E )  
HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  E M I S S  I O N ( C G N  
HEAT-RECOV ERY UNDERGROUND (TRACK-  SYSTEM) DEVA 
I N - S I T U  GRINDER(HOME1 ) /  
I N C I N E R A T I O N  ) /  THE ECONOMIC D I S P O  
I N C I N E R A T I O N  CORROSION SAFETY I /  
I N C I N E R A T O R  C O S T ( C A P 1 T A L )  I /  
O F  GARBAGE T H A T  C A N  BE D I G E S T E D  W I T H  SEWAGE 
O P E R A T I O N  ) /  
P O L L U T I O N  Q U A N T I T Y  ( I N D U S T R I A L  Q U A N T I T Y  ( A C P I  
P R O J E C T I O N  BULKY-WASTE S A N I T A R Y - L A N D F I L L  I N C  
PROJECTIONS I /  I N  1978 - S E V E N T Y - F I V E  PERCEN 
R A I L  HAUL C O S T ( C O L L E C T I O N 1  COST(  O P E R A T I N G )  / 
REGIONAL-APPROACH S A N I T A R Y - L A N D F I L L  1 / 
R E Q U I  REMENT S ( S AN I T  ARY L A N D F  I L L  HE AT-R ECOV ER 
SAFETY HEALTH LAW PUBLIC-CONCERN POLICY-QUES 
S A L V A G E ( P A P E R  PROJECT I O N  I /  
S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  ) /  NEW JERSEY 
S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C O L L E C T I O N  CO 
S A N I  T ARY-L ANDF I L L  I N C I N  ERAT I O N  HEAT-R ECOVERY 
S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  OPEN-DUMP I /  
SCRUBBER(WATER 1 EM I S S I O N ( C O N T R 0 L )  / G U I D E  T 

) /  

Q U A N T I T Y ( A G R 1 C U L T U R A L )  I /  T H E  STATUS OF S O L I D  WASTE M 
Q U A N T I T Y (  I N D U S T R  I P L  Q U A N T I  T Y ( A G R 1 C U L T U R A L )  I /  THE ST 
Q U A N T I T Y  (SAWDUST) COMPOST(CR0P-Y I E L D  1 ) /  

QUARRIES BECOME L A N D F I L L S  I N  T E X A S  ( S I T E - S E L E C T I O N  S 
QUESTIONS/  
Q U E S T I O N S  I E M I S S I O N ( C O N T R 0 L )  ) /  
QUESTIONS AND ANSWERS ABOUT WASTE PAPER ( C O L L E C T I O N  
Q U E S T I O N S  AND ANSWERS ON COMPOSTING ( COMPOSTING COMP 
Q U I E T  ( N O I S E ( C O L L E C T I 0 N )  S T O R A G E ( U N S A N I T A R Y 1  C G N T A I N  
Q U I E T  APARTMENT P I C K U P S  ( S A C K ( P A P E R 1  COST R E S I D U E  I N  
Q U I E T N E S S  I N  THE STORAGE AND C O L L E C T I O N  O F  REFUSE/  
Q U O T I E N T S  D U R I N G  THE A E R O B I C  D E C O M P O S I T I O N  OF A SYNTH 
Q U O T I E N T S  OF A S Y N T H E T I C  GARBAGE ( COMPOSTING ) /  

Q U A N T I T Y ( W A S T E 1  I /  $4.61 A TON ASKED T O  R P I L H A U L  CENV 

R 
R.D.C. I N S T A L L S  V I C K E R S  SEERDRUM P U L V E R I Z E R  ( S A N I T A R  
Q A D I A T I O N /  STABLE PYROLY 
R A D I A T I O N  AND A WATER-SOLUBLE METAL OR N I T R O G E N  B A S E  
P A D 1 0  ) /  WASHINGTON F I R M  M I S S E S  NO CHANCE 

RADIOACTfV_E S @ L I D  WASTES ( TOXIC-WASTE ) /  
R A D I O A C T I V E  WASTES ( TOXIC-WASTE I /  
R A D I O A C T I V E  WASTES I N  I N S T I T U T I O N A L  I N C I N E R A T O R S /  
R A I L  HAUL C O S T ( C O L L E C T I 0 N I  C O S T ( O P E R A T I N G ) /  
R A I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  H A U L  C O S T ( C 0 L L  
R A I L  TRANSPORT OF S O L I D  WASTES - A F E A S I B I L I T Y  STUDY 
R A I L - H A U L  I /  
R A I L - H A U L  ) /  
R A I L - H A U L  I /  
R A I L - H A U L  ) /  F I E L D  OF REFUSE SALVAGE ( Q U A N T I T Y  
R A I L - H A U L  I /  CAN E N G I N E E R I N G  COPE W I T H  T H E  D E B R I S  O F  
R A I L - H A U L  ) /  MILWAUKEE P I C K S  R A I L H A U L  I N S T E A D  CF I N C I  
R A I L - H A U L  ) /  TWO NEW I N C I N E R A T O R S  ( C O S T ( C A P 1 T A L )  COS 
R A I L - H A U L  BULKY-WASTE VOLUME-REDUCTION C O S T ( U N 1 T )  CCM 
R A I L - H A U L  COMPACTION COST(OPERAT1NG) LAW 1 / 
R A I L - H A U L  COMPACTION S A N I T A R Y - L A N D F I L L  T R A N S F E R - S T A T 1  
R A I L - H A U L  COST(OPERAT1NG) I IVCINERATION HEAT-RECOVERY 
R A I L - H A U L  I N C I N E R A T I O N  C O S T ( O P E R A T I N G 1  1 / REFUSE D I  SP 
R A I L - H A U L  I N C I N E R A T I O N  ECONOMICS ) /  SAN FRA 
R A I L - H A U L  PROJECT FOR P H I L A D E L P H I A  I S  DEAD ( TRANSPCR 
R A I L - H A U L  REFUSE D I S P O S A L  ( TRANSFER-STATION COMPACT1 
RA I L-H A U L SA N I  T ARY- LAN D F  I LL ASH- D I S P OS AL 
RA I L - H A U L  S A N I T A R Y - L A N D F I L L  I N C I N E R A T O R S  BULKY-WASTE 
R A I L - H A U L  TRANSFER-STATION ) /  E N V I S I O N  T R A I N  LOADS OF 
R A I L - H A U L  T R A N S F E R - S T A T I O N  S A N I T A R Y - L A N D F I L L  CGMPACTI  

R A D I O  CUTS TRUCK T I M E T  M I L E A G E  FOR C H I C A G O  HAULER ( C 

/ 

01 -05-0 2168 
02-02-006 66 
04-01-00873 
0 1-01 -00726 
01-01-02017 
01-0 1-00240 
02 -0 1-0 2 10 2 
08-03-01881 
06-03-00344 
02-03-01499 
07-14-01739 
01 -0 1-0 18 7 3 
OB-03-0002 5 
0 7-0 1-006 26 
08-01-00170 
03- 0 2-0 18 7 8 
03-0 1-005 69 
07-01-00792 
03-0 1-00671 
01-01-00462 
03-0 5-001 74 
09-07-00920 
0 1-0 1-0 18 88 
0 8- 0 8-00609 
02-01-01016 
09-0 1-009 37 
08- 13-0 10 85 
0 1-0 1-0 18 64 
01-01-0 1046 
0 2- 0 3-000 7 4 
10-C 8 -007 17  
0 1-0 5- 0 19 62 
0 1-0 1-OCO97 
01-01-00696 
04- 0 1-0 1 8 89 
0 1-05-00 229 
02-01-01863 
0 1-06- 0 10 45 
0 1-0 1-0067 5 
0 8- 13-000 3 5 
01-01-01864 
0 1  -01-0 1864 
06- 0 1- 00 30 5 
10-08-0 18 16 
07-01-01907 
0 1- 04-00965 
08-06-006 36 
03- 13-00 678 
06-03-00201 
03 -C 1-009 15 
03-09-01824 
03-04-02133 
06-01-00899 
06-01-01058 

05-06-01515 
10-0 2-0 1207 
10- 13-0 2 169 
03-01-01766 
03-01-01775 
01-08-020 16 
01-08-0200 8 
0 8-04-00 3 20 
10-08-00717 
10- 0 8-007 17  
10-08-0 208 3 
10-03-000 73 
LO- 0 8- 00 70 6 
10-0 8-0 1560 
C4-01-00873 
01-0 1-00690 
10 -0 8-0 17 40 
08-0 3-0 1435 
01-0 1-00979 
10 -0 8 -0 20 79 
10-08-00055 
10-08-0 2080 
01-C1-01317 
0 1-0 1-0 1398 
10-08-00297 
10-08-001 71 
10-08-00057 
01-01-00972 
10-08-00053 
10-08-0 1262 

A I L H A U L  L A N D F I L L  P L A N  ( COMPACTICN S A N I T A R Y - L A N D F I L L  R A I L - H A U L  TRANSFER-STATION VOLUME-REDUCTION 1 / G I A N T  10-08-00980 
S OF 1,500 - 2,000 TONS TO D E L I V E R  B A L E S  I N  A SEALED R A I L C A R  C O N T A I N E R  ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L 1  10-08-00053 
S F E R - S T A T I O N  Q U A N T I T Y  ( W A S T E )  ) /  $4.61 A TON ASKED TO R A I L H A U L  DENVER'S P I C K U P  OUT-OF-TOWN ( COST(OPERAT1NG 10-08-01816 
N D F I L L  T P A N S F E R - S T A T I O N  R A I L - H A U L  ) /  MILWAUKEE P I C K S  R A I L H A U L  I N S T E A D  OF I N C I N E R A T I O N  I COST(OPERAT1NG) CO 10-08-01740 
R A I L - H A U L  TRANSFER-STATION VOLUME-REDUCTION / G I  ANT R A I L H A U L  L A N D F I L L  P L A N  ( COMPACT I O N  S A N I T  A R Y - L A N D F I L L  10-08-00980 
/ REFUSE D I S P O S A L  V I A  R A I L R O A D  ( R A I L - H A U L  COMPACTION C O S T ( O P E R A T 1 N G I  LAW 10-C8-02079 



T A R Y - L A N D F I L L  T P A N S F E R - S T A T I O N  I / REFUSE D I S P O S A L  BY 
CHICAGO S A N I T A R Y  D I S T R I C T  BUYS 

D I S M ANT L I N G 
WESTERN PAC1 F I C  

A I L -  I-AUL S A N I T A R Y - L A N D F I  L L  ASH-D I S P O S  AL / 
R ECO VERY I NC I NE RA T I  ON CO MPOSI  T I  ON 1 / 

A NEW USE FOR NEW J E R S E Y  
D I S P O S A L  S 1T.E OP E R A T I O N  

/ 
G R I N D I N G  SEWER ) /  MEANS OF 
I S P O S A L )  E M I S S I @ N I C O N T R O L )  ) /  

T H E  
TOWN RESCUES C I T I Z E N  FROM 

T H E  
ASTE ( G R I N D I N G  COMPCSTING I /  CONTINUOUS PROCESS FOR 
F I L L  I /  CEDAR 
E AND REFUSE-SLUDGE COMPOSTING t SLUDGE(SEWAGE) DANO 

COMPOST SYSTEM WORKS ( SLUDGE( SEWAGE) G R I N D E R ( R A S P 1  
P OF OVERSEAS CCMPOST P L A N T  ( C O S T ( C A P 1 T A L )  G R I N D I N G  
I C s  COMPOSITION(COMPOST)  SALVAGE B A L L I S T I C - S E P A R A T O R  
P E R I E N C E S  W I T H  COMPClSTING P L A N T S  U S I N G  THE R A S P I N G  ( 
1 I /  E X P E R I E N C E S  h I T H  COMPOSTING PLANTS U S I N G  T H E  
O S T )  I /  COMPOSTING OF C I T Y  REFUSE ( DANO 
T U D I E S  OF THE EFFECT O F  WINDROW t-EIGHT ON COMPOSTING 

STUDY F I N D S  SACKS DECOMPOSE AT SAME 
A P R E L I M I N A R Y  STUDY OF H I G H  

H I G H  
ACCIDENT 

P H I L A D E L P H I A  F I R M  GETS D I S P U T E D  
D E C O M P O S I T I O N  CF A S Y N T H E T I C  GARBAGE ( COMPOSTING ) /  
OF A S Y N T H E T I C  EPPBAGE ( COMPOSTING ) /  

L A N D F I L L  SETTLEMENT 
BURN1 NG 

( C O S T ( C A P I T A L 1  COST ( O P E R A T I N G )  HEAT-RECOVERY D E S I G N  
I V E  A T T R A C T I V E N E S S  CF M I L L E D  AND N O N M I L L E D  REFUSE T O  
/ STORAGE I N  PAPER SACKS A V O I D S  

NEW G U I D E L I N E S  FOR T H E  COMPDSTING OF 
HUMUS F E R T I L I Z E P S  FROM VEGETABLE 

C E L L U L O S I C  WCSTES AS F E R T I L I Z E R S  ( COMPOSTING 
I /  S AN I T  ARY F I L L  
A T I N G )  S A N I T A R Y - L A N D F I L L  1 / 

DO YOU 
C A L I F O R N I A  C I T Y  MAKES WAR ON I L L E G A L  

F I L L  ) /  COUNTY LANDF I L L  
S A N I T A R Y  F I L L  

SANITARY L A N D F I L L  
NEW USES FCR O R G A N I C  S O L I D  WASTES ( SALVAGE 

S S )  HEAT-RECOVERY I h C I N E R A T I O N  SALVAGE(  ECONOMICS) I /  
OMPDSTING I /  REFUSE Q U A N T I T I E S  A N 0  C H A R A C T E R I S T I C S  ( 
I N G  B A C T E R I A ( C U L T U P E )  ) /  
S T I N G  C O M P C S T ( C C M P O S I T I 0 N )  ) /  T H E  
I N C I N E R A T I O N  G R I N D I h G  A N I M 4 L - F O O D  COMPOST1 NG SALVAGE 

DUMP S I T E  
GE) I /  L A N D  
E N N S Y L V A N I A  TOWN ( S A N I T A R Y - L A N D F I L L  C D S T ( O P E R A T I N G 1  
A P. Y- L ANDF I LL D ECCMPOS I T  I ON I PROOU CT S ) 

GRAVEL P I T  TO L A N D F I L L  PARK h I T H  R O L L I N G  H I L L S  ( 
S A N I T A R Y  L A N D F I L L  R E C L A M A T I O N  ( 

WORLD'S LARGEST L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  VECTOR 
COMPACTIONt  SETTLEMENT OF S A N I T A R Y  L A N D F I L L S  ( 

S P N I T P R Y  F I L L  RE-USED S A F E L Y  ( S A N I T A R Y - L A N D F I L L  
WE FEWORK PUR S A N I T A R Y  L A N D F I L L  ( 

S A N I T A R Y  L A N D F I L L  EXTENDS U N I V E R S I T Y  CAMPUS ( 
MORE CRCPLANC FOR KEARNEY ( S A N I T A R Y - L A N D F I L L  

REFUSE MAKES A RUNWAY ( S A N I T A R Y - L A N D F I L L  

COST ( OP ER A T  I N G 

322 

I 

R ECLAMAT I ON( LAND 1 1 / 
AST-GROWING CITY K E E P S  HAULER ON THE GO ( CCILLECTION RECLAMATION(LAND) F 
WAMPS D I S A P P E A R  I N  GARY, I N D I A N A  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  / S 

FROM GARBAGE TO GOLF COURSE ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D )  I /  
I T A R Y - L A N D F I L L  BECOMES MAJOR LEAGUE T R A I N I N G  F I E L D  ( R E C L A M A T I O N ( L A N D )  1 / S AN 
F I L L  ENDS REFUSE D I S P O S A L  PROBLEMS ( COST(OPERAT1NG) R E C L A M A T I O N ( L A N D )  ) /  LAND 
L E ' S  R E F U S E  D I S P O S A L  R E F O R M A T I O N  ( S A N I T A R Y - L A N D F I L L  RECLAMATION(  L A N D )  ) /  SEATT 

I N  L A N D  I S  RULED A D E D U C T I O N  BY T A X  COURT ( LAW T A X  R E C L A M A T I O N ( L A N D )  ) /  F I L L  ED 
ATURE I S  A T E S T  OF D E C O M P O S I T I O N  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  I /  TEMPER 
N PROBLEMS I N  S A N I T A R Y  L A N D  F I L L S  ( B E A R I N G - C A P A C I T Y  R E C L A M A T I O N (  L A N D )  I /  FOUNDAT I O  
L D  A S A N I T A R Y  F I L L  I N  SWAMPLANDS ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  ) /  HOW TO B U I  
REGON OPENS L A N D F I L L  TO C I T I Z E N S  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  ) /  COUNTY I N  0 
DE MORE PLAYGROUNDS FQR RICHMOND ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  ) /  S A N I T A R Y  F I L L S  P R O V I  
L A N D F I L L  SUCCESS ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  R E C L A M A T I O N ( L A N D 1  ) /  P L A N N I N G  I S  THE K E Y  TO AMES' 
E N T  THROUGH A ROCK AND S O L I D  WASTE D I S P O S A L  SYSTEM ( R E C L A M A T I O N ( L A N D )  ) /  L A N D  AND R E C R E A T I O N A L  DEVELOPM 

A N D F I L L  REVIEWED ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  R E C L A M A T I O N ( L A N D 1  ) /  ECONOMICS AND A E S T H E T I C S  O F  NEW 
I S E  FROM L A N D F I L L  ( C G S T ( D 1 S P O S A L )  S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  I /  GOLF COURSE AND R E C R E A T I O N  AREA 
I O N  C O S T ( C P P 1 T A L )  T R A N S F E R - S T A T I O N  S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  LAND)  1 / R A I L - H A U L  PROJECT FOR P H I  L A D E L P H  
A R Y - L A N D F I L L  SETTLEMENT GAS-SEEPAGE P O L L U T I O N ( W A T E R )  R E C L A M A T I O N ( L A N D 1  I /  REFUSE F I L L I N G  OF SWAMP I N  F R E S H  
f lR  A 20-YEAR P O P U L A T I @ N  I N C R E A S E  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  LAND)  1 / S A N  D I E G O  D I S P O S A L  P L P N  P R O V I D E S  
I T A R Y  F I L L  R E P A I R S  FLCOD EROSION ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  C O L L E C T I O N  I /  S AN 
F I R M  T A K E S  ON WARWICK C C L L E C T I O N  ( S A N I  T A R Y - L A N D F I L L  RECLAMAT I O N ( L A N D )  C O L L E C T I O N  I /  RHODE I S L A N D  

PROGRESS ( VECTOR PEST S A V I T A R Y - L A N D F I L L  C O L L E C T I O N  R E C L A M A T I O N (  L A N D )  1 / THE LAREDO STORY OF S A N I T A T I O N  

R A I L R O A D  ( S H R E D D I N G  B A L I N G  R A I L - H A U L  COMPACTION S A N I  
R A I L R O A D  CARS/  
R A I L R O A D  F R E I G H T  CARS ( I N C I N E R A T I O N  BULKY-WASTE ) /  
R A I L R O A D  P L A N N I N G  A REFUSE EXPRESS ( R A I L - H A U L  ) /  
R A I L R O A D  W I L L  HAUL WASTE TO ABANDONED S T R I P  M I N E S  ( R 
RAILROAD,  REFUSE HAULER COOPERATE ON D I S P O S A L  ( HEAT-  
R A I L R O A D S  ( R A I L - H A U L  ) /  
R A I S E S  L I A B I L I T Y  QUESTIONS/  
R A I S I N G  P R O D U C T I V I T Y  I N  T H E  REFUSE C O L L E C T I O N  S E R V I C E  
R A K I N G S  D I S P O S A L  I N  SEWAGE PUMPING S T A T I O N  ( GGRATOR 
RAM-FED I N C I N E R A T O R  ( COMPOSTING C O S T ( C A P 1 T A L )  C O S T ( D  
RAMP-TYPE S A N I T A R Y  F I L L /  
RANDOM D U M P I N G  ( OPEN-DUMP ) /  
RAPE O F  THE LAND/  
R A P I D  P R E P A R A T I O N  OF AN ORGANIC F E R T I L I Z E R  FROM GARBA 

R A S P  ) /  REFUS 
RASP ) /  HOW C A S P A R I  
RASP B A L L I S T I C - S E P A R A T O R  1 / I L L U S T R A T E D  TCU 
RASP P R I C E ( C O M P O S T 1  C O S T ( C A P I T A L 1  C O S T I O P E R A T I N G )  I /  
RASPEL ) METHOD ( COMPOSTING C O S T ( 0 P E R A T I N G I  I /  EX 
R A S P I N G  ( R A S P E L  1 METHOD ( COMPOSTING COST(OPERAT1NG 
R A S P I N G  VAN-MAANEN HAMMERMI LL-SYSTEM APPL I C A T I O N ( C 0 M P  
RATE / S 
R A T E  AS CONTENTS/ 
R A T E  COMPOSTING/ 
R A T E  COMPOSTING/  
RATE H I G H E S T  FOR T R A S H  WORKERS ( SAFETY ) /  
R A T E  I N C R E A S E  ( C O L L E C T I O N  C O S T ( C O L L E C T I O N 1  ) /  
R A T E  O F  OXYGEN CONSUMPTION AND R E S P I R A T O R Y  Q U O T I E N T S  
RATE OF OXYGEN CONSUMPTION AND RES P I  RATORY Q U O T I  ENTS 
R A T E S  I S A N I T A R Y - L A N D F I L L  1 / 
RATES I N  I N C I N E R A T O R S  I COMBUSTION I /  
R A T I N G ( I N C I N E R A T 0 R )  ) /  REFUSE I N C I N E R A T I O N - - T R E N D S  AN 
R A T S  AND F L I E S  I GONDARD VECTOR S A N I T A R Y  S A N I T A R Y - L A N  
R A T S  AND F L I E S  ( VECTOR S A C K ( P A P E R 1  C O N T A I N E R ( S I Z E 1  1 
RAW GROUND REFUSE I N  THE NETHERLANDS/  
RAW M A T E R I A L S  ( COMPOSTING ) /  
RAW-REFUSE / 
RE-USED S A F E L Y  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  
R E A L I S T I C  APPROACH SOLVES REFUSE PROBLEMS ( C O S T ( 0 P E R  
R E A L I Z E  ( S A N I T A R Y - L A N D F I  L L  CCST(  O P E R A T I N G )  I /  
RECEPTACLES ( LAW C O L L E C T I O N ( C O N T A 1 N E R )  1 / 
R E C L A I M S  MARSHLANDS ( RECLAMAT I O N ( L A N D  1 S A N I T A R Y - L A N D  
R E C L A I M S  VALUABLE LAND ( S A N I T A R Y - L A N D F I L L  ) /  
R E C L A M A T I O N  ( R E C L A M A T I O N I L A N D )  ) /  
R E C L A M A T I O N  ) / 
R E C L A M A T I O N  AND SALVAGE ( SALVAGE ( M E T A L S )  S A L V A G E ( G L A  
R E C L A M A T I O N  COLLECT ION A I R - P O L L U T I O N  S A N I T A R Y - L A N D F  I L  
R E C L A M A T I O N  OF M U N I C I P A L  REFUSE BY COMPOSTING ( G R I N D  
R E C L A M A T I O N  O F  REFUSE A T  BUDAPEST ( C O M P O S I T I O N  CCMPO 
R E C L A M A T I O N  OPEN-DUMP LAW H E A L T H  C O S T ( C A P I T A L 1  C O S T ( 0  
R E C L A M A T I O N  P R A C T I C E S  VARY WIDELY/  
R E C L A M A T I O N  PROJECT - AN I N T E R I M  REPORT I S L U D G E l S E k A  
R E C L A M A T I O N (  LAND 1 / L A N D F I L L  BOOMING I N  P 
R E C L A M A T I @ N ( L A N D ) /  S A N I T A R Y  F I L L  - HOW I T  OPERATES ( 
RECLAM AT I ON ( L AN0 1 ) / 
R E C L A M A T I O N (  LAND)  ) / 
R E C L A M A T I O N ( L A N D 1  I /  
R E C L A M A T I O N ( L A N D 1  ) /  
R E C L A M A T I O N (  LAND)  / 
R E C L A M A T I O N ( L A N D 1  I /  
R E C L A M A T I O N (  L A N D )  I /  
R E C L A M A T I O N (  L A N D )  ) / 

R A P I D S ,  IOWA p EXPORTS GOOD S A N I T A T I O N  ( S A N I T A R Y - L A N D  

10-08-00055 
10-08-0 1664 
0 6 - 0  7-01 99 5 
10- 0 8-0 0 706 
10-08-000 57 
08-03-01639 
10-0 8- 0 15 60 
0 1-04-009 6 5 
03- 13-0 12 92 
0 5-0 5-00 2 66 
08-03 -001 48 
07- 0 1- 0 10 71 
09-03-01743 
01-01-00638 
0 6- 04- 00 3 16 
07-01-01403 
0 6-0 3-0093 9 
0 6-0 4-00 8 68 
06-0 3-0 0 8 80 
0 6- 0 3- 009 1 3 
06-04-01980 
06-04-01980 
0 6- 1 2-0 1 1 54 
06-01-00373 
03-09-01911 
06-01-00126 
06-02-00881 
01-06-01843 
03-0 6-00420 
06-01 - 0 0 6  99 
06-01-01058 
07-07-001 84 
08-11-00471 
08-03-00588 
05-02-01963 
03-09-01803 
06-01-00390 
06-1 1-00329 
06-01-00637 
07-08-0 11 40 
07-0 1-0 10 44 
07-01-01080 
03-04-0 18 28 
07-0 1-00547 
07-01-01009 
07-0 1-0 1443 
01-01-0 1929 
04-0 2 -0 16 6 5 
02-01-011 19 
06-01-00764 
06 -03-003 66 
01- 0 1-00 726 
04-0 1-0 21 53 
09-02-02100 
07-0 1-0 1786 
07-01-01359 
07-01-00757 
07-0 1-0 1443 
07-0 1-021 41 
07-07-01623 
07-08-0 1140 
07-10-00595 
07-10-00596 
07-10-01093 
07-10-01096 
03-01-01846 
07-10-Cll37 
07-10-01420 
07-10-001 94 
C7-0 1-005 32 
0 7- 0 1-0 13 6 5 
07- 14-0 18 2 1 
07-0 8-0 10 82 
07- 10-00777 
0 7-0 1-0 10 79 
07-01-01825 
07-10-01100 
07-01-015 84 
07-10-02091 
07-0 1-0 1469 
07-01-00228 
07- 10-0 1801 
10 -0 8 -00 297 
07-01-001 69 
07-01-01604 
07-01 -0 13 49 
03-13-01682 
07-10-00606 
0 7-0 1-0 1 1 99 
- 0 7- -_ 0 1- 0-20 92 
01-12-006 14 
07-01-01114 

S A N I T A R Y  L A N O F I L L  PUSHED BACK THE R I V E R  ( RECLAMATION(  LAND)  C O S T ( C O L L E C T I O N 1  ) /  
BURY GARBAGE ACCORDING TO P L A N  ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N (  L A N D )  COST(OPERAT1NG) J / - _ _  
A NATI~NAL SURVEY OF SANITARY LANDFILL PRACTICES ( RECLAMATION(LANDI COST(OPERATING) 11 . -  _ _  

E PUT A L L  THAT GARePGE ( P A C K A G I N G  S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  COST(OPERAT1NG) COMPOSTING / WHERE- 
E-S EL ECT ION 1 / S A N I T A R Y  L A N D F I L L  ( VECTOR P E S T  R E C L A M A T I O N (  LAND)  COST ( O P E R A T I N G )  COST ( C O L L E C T I O N )  S I  

CS COMPOSTING SPLVAGE S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  R E C L A M A T I O N (  LAND)  I N C I N E R A T I O N  BULKY-WASTE C O L L E C T I C N  - 0_6-03:0n518 
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R I N D E R ( H O M E 1  I N C I N E R A T I O N (  I N - S I T U )  SACK P L A S T I C - C A N S  R E C L A M A T I O N ( L A N D 1  I N C I N E R A T I O N  G R I N D I N G  I /  FUTURE TRE 
USE OF COMPLETED S A N I T A R Y  L A N D F I L L  S I T E S  ( COST SETTLEMENT RECLAMATION(  LAND)  ODOR I /  

NEARBY S T R I P  MINES ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  R E C L A M A T I O N (  L A N D )  Q U A N T I T Y  COST(OPERAT1NG) ) /  STUDY A 
O H I B I T E D - I T E M S  F I N A M I N G  EQUIPMENT PUBLIC-ACCEPTANCE R E C L A M A T I O N ( L A N D J  Q U A N T I T Y  GROUND-WATER COMPACTION SA 

COUNTY L A N D F I L L  R E C L A I M S  MARSHLANDS ( R E C L A M A T I O N ( L A N D 1  S A N I  T A R Y - L A N D F I L L  I / 
BADLANDS BECOME GOOD NEIGHBORS ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  ) /  

MORE S H O R E L I N E  FOR BERKELEY ( R E C L A M A T I O N (  LAND)  S A N I T A R Y - L A N D F I L L  I /  
AN ABANDONED S T R I P  M I N E  I S  T O  F I L L  ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  ) /  
A S A N I T A R Y  F I L L  WITH A 'I M I S S I O N  'I ( R E C L A M A T I O N ( L A N D )  S A N I T A R Y - L A N D F I L L  I /  

U L D  A V O I D  POUSING CONSTRUCTION O N  REFUSE L A N D F I L L S  ( R E C L A M A T I O N (  LAND)  S A N I T A R Y - L A N D F I L L  ODOR(CONTR0L)  CCM 
BANK, C A L I F O R N I A t  F I L L S  CANYON T O  G A I N  NEEDED LAND ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  Q U A N T I T Y  C O L L E C T 1  

S A N I T A R Y  L A N D F I L L  EXTRA B E N E F I T S  ( R E C L A M A T I O N (  LAND)  SALVAGE C O S T ( 0 P E R A T I N G )  I /  

U T I L I Z A T I O R  OF S A N I T A R Y  L A N D F I L L  S I T E S  ( P L A N N I N G  R E C L A M A T I O N ( L A N D 1  S I T E - S E L E C T I O N  I /  
ARY F I L L  B U I L T  I N T O  PN OPEN DUMP ( S A N I T A R Y - L A N D F I L L  RECLAMATION(0PEN-DUMP)  ) /  A S A N I T  
@ W  TO MAKE A L A N D F I L L  A T T R A C T I V E  ( S A N I T A R Y - L A N D F I L L  RECLAMATION-LANq 1 /  H 
S T I N G  S E P A R A T I O N  C O S T ( S U B S I D Y 1  ) /  REFUSE R E C L A M A T I O N - S O L U T I O N  TO GROW1 NG URBAN PROBLEM ( COMPO 

CANTON RECOMMENDATIONS ( C O L L E C T I O N  SURVEY 1 / 
P E R A T I N G )  I N C I N E R A T I O N  I / H A M I L T O N ,  CANADA C O N S I D E R S  RECOMMENDATIaNS OF STUDY T O  REVAMP S A N I T A T I O N  SYSTEM 
E C T I O N  BULKY-WASTE I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  RECOMMENDED REFUSE D I S P O S A L  P L A N  ( REGIONAL-APPROACH 
MENT ) /  D E T E R M I N I N G  EFFECTS O F  RECOMPACTION ON A L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  SETTLE 

S C O S T ( C O L L E C T 1 C N )  FREQUENCY LAW C O L L E C T I O N ( M E T H 0 D S )  RECORD-SYSTEMS I / REFUSE C O L L E C T I O N  P R A C T I C E  ( COLLEC 
FOR C O S T I N G  AND S T A T I S T I C A L  PURPOSES/ THE NATURE OF RECORDS R E Q U I R E D  TO BE K E P T  BY A C L E A N S I N G  DEPARTMENT 

D E S I G N S  FOR REFUSE B U R N I N G  ( G E S I G N  I N C I N E R A T O R  H E A T  RECOVER ASH( U T I L I Z A T I O N ) /  FURNACE 

( O P E R A T I N G )  COMPOSTING C O S T ( C A P 1 T A L )  I /  PROSPECTS OF RECOVERING FUEL FROM R E F U S E  ( B R I Q U E T T I N G ( F U E L 1  SEPAR 
D A T I O N  I /  RECOVERING VALUES FROM WASTE S U L F I T E  L I Q U O R  ( WET-OX1 
N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  I /  GOLF COURSE AND R E C R E A T I O N  AREA TO R I S E  FROM L A N D F I L L  ( C O S T ( D 1 S P O S A L  
L L E C T I C N  C O M P D S I T I O N  1 / REFUSE AND L I T T E R  CONTROL I N  R E C R E A T I O N  AREAS ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E R  

R E C O N S T I T U T I  GN OF HUMUS/ 

I N C I N E R A T I O N  OF EPOXY GLASS L A M I N A T E S  T O  RECOVER P R E C I O U S  M E T A L S /  

T E  DISPOSAL S Y S T E M  ( RECLAMATION(LAND) L A N D  AND RECREATIONAL DEVELOPMENT THROUGH A ROCK AND SOLID W A S  
TEMPEPATUFE A h D  A I R  D I S T R I B U T I O N S  I N  L A R G E  RECTANGULAR I N C I N E R A T O R  FURNACES ( D E S I G N  ) /  

K t P A P E R )  BULKY-WASTE I /  REDEVELOPMENT PROBLEMS I N  BIRMINGHAM ( C O L L E C T I O N  SAC 
E M I S S I O N ( C 0 N T P C L I  ) /  SMOKELESS BRUSH BURNING P L A N T S  REDUCE A I R  P O L L U T I O N  I N  D E T R O I T  ( I N C I N E R A T I O N  C O S T ( C  

D I /  M O D I F I C A T I O N S  T O  REDUCE E M I S S I O N S  FROM FLUE-FED I N C I N E R A T O R  ( G A S - F I R E  
ROL)  ) /  NEW I N C I N E R A T O R  D E S I G N E D  TO REDUCE F L Y  ASH E M I S S I O N  ( % D S T ( C A P I T A L )  E M I S S I C N ( C 0 N T  

M P O S I T I D N  E M I S S I C N ( C O N T R O L 1  I /  DERBY'S P L A N T  TO REDUCE R U B B I S H  T I P S  ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  CO 
WE BORROWED FRCM S T E E L  I N D U S T R Y  TO REDUCE PROBLEMS OF I N C I N E R A T O R  M A I N T E N A N C E /  

N D I N G  ) /  WASTE VOLUME REDUCED B Y  P U L V E R I Z A T I O N ,  CRUSHING AND S H E A R I N G  ( G R I  
P U L V E R I Z A T I O N  AT B R I T I S H  S I T E  REDUCES MATTER BY 50 PERCENT ( G R I N D I N G  ) /  

UME-P EDUCT I O N  ) /  SHREDDER REDUCES S O L I D  WASTE VOLUME ( G R I N D I N G  PEST VECTOR VOL 

Y I /  P U L P I N G  SYSTEM REDUCES WASTE T O  20 PERCENT O F  VOLUME ( SOMAT Q U A N T I T  
CS I /  A I R  P O L L U T I O N  R E S U L T I N G  FROM I N C I N E R A T I O N - - I T S  R E D U C T I O N  AND CONTROL ( E M I S S I O N ( C O N T R 0 L )  H E A L T H  ECON 
S A N I T A R Y  LAND F I L L  T E S T S  I N V E S T I G A T I N G  REFUSE VOLUME REDUCTION AND OTHER PHENOMENA ( DECOMPOSITION-PRODUCT 
Y I /  REFUSE VOLUME REDUCTION I N  A S A N I T A R Y - L A N D F I L L  ( B I O L O G I C A L - A C T I V I T  
ONTROL)  1 /  TWO METHCDS O F  WET S C R U B B I N G  OF GASES FOR R E D U C T I O N  OF ATMOSPHERIC P O L L U T I O N  ( WATER-SCRUBBER E 

I /  S I Z E  REDUCTION O F  M U N I C I P A L  S O L I D  WASTE PRODUCTS ( GRINDER 

TROL MEASURES I E M I S S I O N ( C O N T R O L 1  D E S I G N  ) /  E M I S S I O N  R E D U C T I O N  OF SMALL REFUSE I N C I N E R A T O R S  BY U S I N G  CONST 
( C A P I T A L )  C O S T ( O P E F A T I N G 1  VOLUME-REDUCTION I /  REFUSE REDUCTION PLANT SAVES L A N D F I L L  SPACE ( G R I N D I N G  SALVA 

HEAT-RECOVERY C O S T ( C A P 1 T A L )  Q U A N T I T Y  I /  S O L I D  WASTE R E D U C T I O N  U N I T  PROMISES T O  BE A BETTER MOUSETRAP ( I N  

L E A C H I N G  SETTLEMENT-FATE ODOR VECTOR ) / S O L I D  WASTE R E D U C T I O N / S A L V 4 G E  P L A N T  3 R D  PROGRESS REPORT C I T Y  OF M 

SHREDDER REDUCES S O L I D  WASTE VOLUME ( SALVAGE GRINDER ) /  

THE R E S U L T S  OF P A R T I C L E  S I Z E  R E D U C T I O N  OF REFUSE AT S A N I T A R Y  L A N D F I L L  O P E R A T I O N S /  

NO COVER C A T E R I A L  NEEDED FOR CONVERTED REFUSE ( R E D U C T I O N ( V 0 L U M E )  S A N I T A R Y - L A N D F I L L  I /  

COMBUSTION O F  HYDROCARBON-CONTAINING R E F I N E R Y  SLUDGE ( S L U D G E ( R E F I N E R Y 1  I N C I N E R A T I O N  ) /  
A T I O N ( C O M P C S T 1  I /  T H E  R E F O P E S T A T I O N  E X P E R I M E N T  AT THE ZONSER H E A T H  ( A P P L I C  

D T H E I R  C O M P A T I B I L I T Y  W I T H  F I R E C L A Y  AND H I G H  ALUMINA R E F R A C T O R I E S  ( R E S I D U E  I /  T H E  C H E M I S T R Y  O F  I N C I N E R A T O  
S E A T T L E ' S  REFUSE D I S P O S A L  REFORMATION ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  ) /  

S I L I C O N  C A R B I D E  REFRACTORIES I N  I N C I N E R A T I O N /  
R E F R A C T O R I E S  I N  I NC I N E R A T D R  CONSTRUCTION/  

M O N O L I T H I C  REFRACTORIES I N  M U N I C I P A L  I N C I N E R A T O R S /  
IONAL-AP PROACH S I T E - S E L E  CT I ON ODOR EM1 S S I O N  ( CONTROL ) REF RACTORI  E S R E S I D U E  H A N D L I N G  DES I GN S A F E T Y  POLLUT I ON 
SLAGS ( R E S I D U E  ) /  FURTVER I N V E S T I G A T I O N  O F  REFRACTORY C O M P A T I B I L I T I E S  k I T H  SELECTED I N C I N E R A T O R  
1 I /  I N C I N E R A T O R  REFRACTORY ENCLOSURES ( E M I S S I O N ( C O N T R 0 L )  SPRAY(WATER 
OR A P P L I C A T I O N  ( E M I S S I O N ( C O N T R 0 L )  ) /  C O N D I T I O N I N G  REFRACTORY FURNACE GASES FOR E L E C T R O S T A T I C  P R E C I P I T A T  
R O L )  C A P A C I T Y  I N S T R U M E N T A T I O N  I /  AN I N C I N E R A T O R  W I T H  REFRACTORY FURNACES AND ADVANCED STOCK GAS C L E A N I N G  S 
ANDARDS FOP M U L T I P L E  CHAMBER I N C I N E R A T I O N  PART I 1  I ( REFRACTORY GRATES HEARTHS A I R - I N L E T S  STACK DRAFT DPER 

I C K  B Y  ASH OF BORAX- IMPFEGNATED T I M B E R  ( I N C I N E R A T O R  R E F R A C T D P Y ( C O R R O S I 0 N I  SLAG)  ) /  MECHANISM O F  CORROSION 

1 D R Y I N G  ) /  FURTHER ThOUGHTS ON T H E  PROBLEM O F  REFUSE-COMPOST P R E P A R A T I O N  ( COMPOSTING SLUCGE(SEWAGE 
E R Y  SANI  T A P Y - L A N D F I L L  COMPOSTING SALVAGE I /  EUROPEAN REFUSE-DISPOSAL ( C O S T ( C A P I T A L 1  COST(DPERAT1NG) I N C I N  

T I O N  ) /  R E G I O N A L  REFUSE-DISPOSAL S O L U T I O N  ( S A N I T A R Y - L A N i ? F I L L  I K I N E R A  

M E M I S S I O N ( C O N T P 0 L )  P E S I D U E ( H A N D L I N G 1  I /  I N C I N E R A T O S  REFUSE-RESIDUE AND FLY-ASH M A T E R I A L S  H A N D L I N G  ( D E S I G  
EN, PHOSPHORUS AND P O T A S S I U M  I N  TCWN REFUSE AND TOWN REFUSE-SEWAGE MUD COMPOSTS/ A V A I L A B I L I T Y  OF THE PLANT 
WAGE ) COST(CAP I T P L  1 / A REFUSE-SEWAGE TREATMENT WORKS ( I N C I N E R A T O R  SLUDGE(  SE 

I Z A T I C N  ( F E R T I L I Z E F - V A L U E  COMPOSTING ) /  REFUSE-SLUDGE COMPOST FOR S O I L  IMPROVEMENT AND F E R T I L  
/ REFUSE AND REFUSE-SLUDGE COMPOSTING ( SLUDGE(SEWAGE1 DAN0 RASP ) 

I NC I NERATOR RE F 4  AC TOR Y S T U D I  E S / 

CORROSION I N  REFUSE-BURN1 NG EQUIPMENT/  

L COMPOSTING RESEARCH ( COMPDSTING GARBAGE- D I S P O S A L  R E F U S E - D I S P O S A L  SLUDGE G R I N G I N G  ) /  M U N I C  I PA 

I N N O V A T I O N S  I N  REFUSE- INCINERATOR D E S I G N /  

T H E  BORON AND MANGANESE CONTENT O F  REFUSE AND REFUSE-SLUDGE COMPOST ( TRACE-ELEMENTS (COMPOST 1 ) /  

REFUSE-SLUDGE COMPDSTING I N  WINDROWS AND B I N S /  
THE S I G N I F I C A N C E  AND METHODS OF E V A L U A T I O N  O F  THE M A T U R I T Y  OF REFUSE AND REFUSE-SLUDGE COMPOSTS/ 

P A R A T I O N  G R I N D I N G  PATHOGEN ) /  C A P I L L A R Y  D R Y I N G  FOR REFUSE-SLUDGE M I X T U R E S  ( SLUDGE(SEWAGE1 COMPOSTING SE 
/ ' D E M O L I T I O N  REFUSE'  HAS PROBLEM PROPORTIONS ( TEPEE BULKY-WASTE 

L A T I O N S  FOR HOUSEHOLD REFUSE TREATMENT I N  V E R S A I L L E S  R E G I O N  ( COMPOSTING EQUIPMENT(COMPOST1NG) QUANTITY ) /  
E P Y  I /  PROBLEMS OF REFUSE D I S P O S A L  I N  BAS EL R E G I O N  ( COMPOSTING I N C I N E R A T I O N  ECONOMICS HEAT-RECOV 

NO REFUSE REFUSED ( BULKY-WASTE C O L L E C T I O N  Q U A N T I T Y  ) /  

A REFUSE I N C I N E R A T I O N  P L A N T  FOR THE RUHR R E G I O N  ( HEAT-RECOVERY ) /  
T H E  REFUSE TREATMENT P L A N T  O F  T H E  BADEN-BRUGG R E G I O N  ( S W I T Z E R L A N D )  ( COMPOSTING C O S T ( C A P 1 T A L  ) /  

THE REFUS 
E U T I L I Z A T I O N  P L A N T  OF THE WERDENBESG- L I E C H T E N S T E I N  REGION ( S W I T Z E R L A N D )  ( I N C I N E R A T I O N  ) /  TRANSFER STAT I O  NS R E P L A C E  L I M I T E D  CiAINTENANCE DUMPS ( C O S T ( C A P 1 T A L )  R E G I O N A L  ) /  
S A N I T A R Y - L A N D F I L L  CCMFOSTING I N C I N E R A T I O N  C O L L E C T I O N  REGIONAL I /  STATE I S  FAR B E H I N D  I N  USE OF F A C I L I T I E S  
I T A R Y - L A N D F I L L  GRINDEP (GARBAGE)  11 R-EGIONAL APPROACH TH.E_ B E S T  S O L U T I O N - (  I N C I N E R A T O R  _SA! 

01-01-01379 
07- 10-00641 
07-14-01739 
07-01-00792 
07-0 1-0 146 1 
07-0 1-00547 
07-01-01099 
07-10-01101 
07-10-01145 
07- 10-0 1198 
07-10-00177 
07-0 1-01 460 
07-14-01150 
0 7-0 1-0 11 04 
07- 0 1-00 1 12 
06-03-00271 
03-13-01629 
0 8- 0 3-000 77 
0 1-05-0 20 8 9  
07-0 1-006 51 
0 6- 04-00 3 2 8 
0 3-0 1-000 66 
0 1- 12-01 9 97 
OB- 13-000 50 
O8-04-0048 2 
10- 04-00 2 1 7 
10-0 1-0 2099 
07-1 070 1801 
02-0 1-0 1863 
07-10-02091 
0 8- 1 3-0 049 1 
03-0 1-009 14 
OB-07 -0 18 36 
08-0 1-009 42 
08-03-005 83 
08-03-0 1345 
08-03-01867 
05-09-00288 
05-09-00511 
0 5-04-00 9 58  
05-04-00699 
05-04-021 56 
08-06-00947 
07 -07 -0090 2 
C7-07-002 80 
08-06-01475 
05-09-02113 
0 7- 0 2-0 2 162 
08-03-000 54 
05-01-00095 
08-03-01084 
06-0 3 -00 102 
05-0 2-0 18 58 
08-04-007 66 
0 6- 06-00 3 40 
07-01-01365 
OB-09-00468 
08-09-00460 
08-09-01531 
08-09-00808 
0 1-0 1-007 26 
0 8-09 -0 0469 
0 8- 0 9-00 8 1 1 
0 8-06-0050 1 
0 8-03 -0 0 6 2 3 
0 8- 1 3- 00 7 4 8 
08-09-00359 
OB-09-007 52 
08-08-0 10 53 
06-04-01482 
0 1-0 1-00 108 
0 6-03-0028 1 
07 -0 1-000 7 5 
08-03-01 866 
08-10-01935 
06-06-01 5 17 
08-03-0 109 5 
0 6-0 1-00 7 6 1 
06-06-01970 
06-03-00939 
06-02 -007 19 
06-07-003 70 
0 6-0 4-0 1481 
01 -1 1-016 30 
0 2- 0 6- 00 1 24 
06-0 4-0 12 26 
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' 'I 

I ' ,J , 

S 
NEWBURN P U T S  I T  I N  THE SACK ( SACK(PAPER1 ECONOMICS I /  
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PAPER BAGS AT THE FOOT OF THE CHUTE ( S A C K f P A P E R I  I /  
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COPOLYMER P L A S T I C  REFUSE - CAN L I N E R S  ( S A C K ( P L A S T I C 1  C O L L E C T I O N  I /  
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STUDY F I N D S  SACKS DECOMPOSE AT SAME R A T E  AS CONTENTS/  
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O P ( S T A T I 0 N A R Y I  I /  PACK REFUSE I N T O  PAPER SACKS W I T H  AUTOMATIC U N I T S  ( DEVA S A C K ( P A P E R 1  COMPACT 
REFUSE SACKS SLASH C O L L E C T I O N  T I M E /  
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S 4 N I T A R Y  F I L L  RE-USED SAFELY ( S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  I /  

D R I V E R  D I E S  AFTER F A L L  I N  I N C I N E R A T O R  ( SAFETY I /  
A C C I D E N T  F P T E  H I G H E S T  FOR TRASH WORKERS ( SAFETY ) /  

AND P R E V E N T I O N  OF OCCUPATIONAL BACK-ACHE ( A C C I D E N T S  SAFETY ) /  CAR E 
TRACED T O  REFUSE GENERATE6 GASES ( S A N I T A R Y - L A N D F I L L  SAFETY I /  E X P L O S I O N  AND F I R E  
VANTAGES OF ONE-MAN C O L L E C T I O N  ( C O L L E C T T O N I V E H I C L E  I SAFETY I /  THE C O N S I D E R A B L E  AD 
T H  S E R V I C E  I N  A TRANSPORT 4ND C L E A N S I N G  DEPARTMENT ( SAFETY I /  AN OCCUPATIONAL HEAL 
E D I  SPOSAL PROBLEM ( Q U A N T I T Y  I N C I N E R A T  I O N  CORROSION SAFETY I / P L A S T I C S  POSE A S O L I D  WAST 

AND S A N I T A R Y  kCME REFUSE STORAGE ( CONTAINER H E A L T H  SAFETY BULKY-WASTE ) /  S A F E  
D I N  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  L A N D f R E C L A M A T I O N I  S A F E i Y  ) /  CONTROL O F  T O X I C  AND E X P L O S I V E  HAZARDS I N  B 

I N C I N E R A T O R  T E S T I N G  PROGRAMS ( E M I S S I O N ( C O N T R 0 L  I SAFETY C O M B U S T I O N - E F F I C I E N C Y  D E S I G N  I / 

07-01-0 1037 
03- 0 1-0 1770 
0 7-0 1-0 16 35 
07-1 0-0 1096 
0 1-0 2-0 1990 
0 1-02-0 10 89 
01-05-003 10 
01-09-01538 
01-09-0 1380 
08-03-00164 

03-09-01882 
03-09-00087 
0 3- 0 9- 0 19 08 
03-0 1-0 1600 
0 1-0 1-01 379 
03-09-0 11 27 
03 -09-0 12 9 5 
03-09-0 183 8 
0 3-09-0 1471 
03-09-000 60 
0 3- 0 9- 0 00 9 3 
03-09-006 79 
03-09-01067 
0 3- 0 9- 0 186 1 
03-09-02127 
03-01-00504 
03-09-01838 
03 -01 -020 8 1 
0 3- 0 1- 009 1 4 
03-09-00 139 
03-09-00200 
0 3-0 9-0 15 36 
03-09-01946 
03-09-00167 
0 1-0 1-02098 
03 -0 1-00671 
03-05-021 60 
03-09-01803 
03-09-018 24 
0 3- 09-00 83 1 
03-09-00 158 
03-09-0 1039 
0 3-0 9-0 1 1 27 
01-01-00215 
03-09-01 882 
0 3 -0 9 -0-18 8 6 
03-04-001 52 
01-01-00972 
03-09-00845 
03- 0 9- 009 10 
03-09-0 149 5 
03-02-01733 
03-09-01992 
03-0 9-00 107 
03-09-000 87 
0 3- 09-0 15 36 
03-09-01946 
03-0 1-0 1326 
03-09-00 139 
03-09-009 10 
03-09-01803 
03-0 9-0 190 1 
03-0 9-0191 1 
0 3-09-0 2 127 
03-09-0 19 22 
03-09-01 8 86 
03-09-0 18 24 
03-09-00146 
03-01-00997 03-05-02160 

03-04-00662 
02- 0 2-00 6 66 
03 -09 -00 128 
03-09-00652 
0 3-09-00 122 
0 3-09-0 08 3 1 
06-03-002 51 
0 3-0 4-0 17 48 
08-04-00901 
07- 08-0 11 40 
01-06-01580 
01-06-01843 
01-06-01651 
07-08-01793 
03-01-01807 
0 1-06-0 20 15 
08-08-00609 
07- 10-0061 3 
03-04-0 1748 
08-1 2-00 827 
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H A N D L I N G  I N  M E T F O P O L I T A N  AREAS ( ROLE(  P H S I  Q U A N T I T Y  SAFETY H E A L T H  LAW PUBLIC-CONCERN POL I C Y - Q U E S T I O N S  STA 
S A F E T Y  I N  REFUSE C O L L E C T I O N  ( A C C I D E N T S  I N J U R Y  I /  

EMPLOYEE SAFETY I N  T H E  S O L I D  WASTE I N D U S T R Y /  
I S S I O N ( C O N T R 0 L  I REFRACTOR1 ES R E S I D U E  H A N D L I N G  D E S I G N  SAFETY P O L L U T I O N  G R I N D E R ( G A R 6 A G E I  MANAGEMENT H I S T O R Y  

M U N I C I P A L I T Y  WORKS AROUND THE CLOCK ( SAFETY T R A I N I N G  C O L L E C T I O N  I /  
DAMPER OPERATION FOR APARTMENT-HOUSE I N C I N E R A T O R S  ( SAFETY ( F I R E )  CHUTE I /  ROOF 

OMPOSTING PLANT AT KUESNACHT-ZUERICH ( C O S T ( C A P 1 T A L I  SAFETY-HAZARDS I /  REPORT ON RECENT RESULTS AT T H E  R E F  

A S H ( C O M P O S I T I 0 N )  VOLUND I / I N C I N E R A T I N G  P L A N T  AT SAINT-OUEN ( S E I N E )  ( I N C I N E R A T O R  HEAT-RECOVERY D E S I G N  
THE GARBAGE I N C I N E R A T I O N  PLANT AT SAINT-OUEN/  

C O M P O S I T I O N  LAW M A R K E T I N G (  COMPOST) S P E C I F I C A T I O Y  I /  S A L E  OF COMPOST O B T A I N E D  FROM TOWN REFUSE AND GARBAGE 

EQUIPMENT DANO C O S T ( 0 P E R A T I N G )  A P P L I C A T I O N ( C 0 M P O S T I  S A L E S ( C O M P 0 S T I  I /  S O L I D  WASTE MANAGEMENT/COMPOSTINGt 
COVERY H E A T  (PRCCESS I I /  S A L I N E  WATER CONVERSION A T  NO COST FOR F U E L  ( HEAT-RE 
R A D I A T I O N  AND A WATEP-SOLUBLE METAL OR N I T R O G E N  BASE S A L T  OF N I T R O U S  OR H Y P O N I T R I C  A C I D  ( SALVAGE ) /  METHO 

Z I N G  C E L L U L O S E  ( WET-OXIDATION I /  P U R I F Y I N G  M E T A L L I C  S A L T  S O L U T I O N S  SUCH AS Z I N C  CHLORIDE SOLUTIONS USED I 
U N I Q U E  I N C I N E R A T O R  DEVELOPS POWER AND P R O V I D E S  S A L T  WATER CONVERSION ( HEAT-RECOVERY D E S I G N  I /  

GARBPGE DISPOSER S A L E S  ( GRINDER(HOME1 LAW I /  

P U R I F I C A T I O N  OF METAL S A L T  S O L U T I O N S  ( W E T - O X I D A T I O N  ) /  

NEW MACHINES SPEED CORRUGATED C O L L E C T I O N  AND SALVAGE/  
NEE@ MEASURES TO A I D  ABANDONED CAR S A L V A G E  ( BULKY-WASTE LAW ) /  

PORTABLE CRUSHER SPEEDS AUTO SALVAGE ( COMPACTION BULKY-WASTE I /  
D E R I N G  COMPOSTING R A I L - H A U L  I /  F I E L D  O F  REFUSE SALVAGE ( Q U A N T I T Y  C O M P O S I T I O N  S A L V A G E ( P O T E N T 1 A L I  R E N  
Y I N C I N E R A T I O N  SALVAGE(ECONOM1CSI  I /  R E C L A M A T I O N  AND SALVAGE ( S A L V A G E t M E T A L S I  S A L V A G E ( G L A S S 1  HEAT-RECOVER 

I N  DEFENSE OF WASTE ( SALVAGE I /  
CHANGE WASTE I N T O  REVENUE ( SALVAGE I /  

PAPER STOCK STANDARDS AND P R A C T I C E S  ( SALVAGE I /  
F I R S T  AT EPSOM ( COMPOSTING SALVAGE I /  

MOSCOW TO TRY FRENCH COMPOSTING ( SALVAGE I /  
COMPOSTING O P E R A T I O N  HANDLES REFUSE AND SLUDGE ( SALVAGE I /  
M A T E R I A L S - H A N D L I N G  METHODS FOR C I T Y  COMPOSTING ( SALVAGE I /  

TURN-KEY COMPOSTING P L A N T S  ( SALVAGE I /  
KODAK PARK WASTE D I S P O S A L  F A C I L I T I E S  ( I N C I N E R A T I O N  SALVAGE I /  

METAL-CATALYZED O X I D A T I O N  OF POLYETHYLENE ( SALVAGE I /  
NOVEL PROCESS COULD A I D  I N  WASTE D I S P O S A L  ( SALVAGE I /  

A P P R A I S A L  OF CCMPOSTING I N  ENGLAND ( C O S T ( A N A L Y S 1 S I  SALVAGE ) /  AN 
T A R Y - L A N D F I L L  SALVAGE N E T S  $11 ,639 ( I N C O M E ( S A L V A G E 1  SALVAGE I /  S A N I  
D WASTE T R P C E  OIPECTCRY O F  IMPORTERS AnlD EXPORTERS ( SALVAGE I /  WORL 
E COMPOSTING P L A N T  AT NORMAN, OKLAHOMA ( SEGREGATION SALVAGE I /  PEFUS 
ERS HOOKED TO PACKERS SPEED WASTE PAPER C O L L E C T I O N  ( SALVAGE I /  T R A I L  
ED P I C K U P  DEBATED I N  LOS ANGELES COUNTY ( C O L L E C T I O N  SALVAGE I /  COMB I N  
L E S  E M B R O I L E D  I N  HOT R E F U S E  D I S P U T E  1. LAM S E P A R A T I O N  SALVAGE I /  L O S  ANGE 
RT P Y R O L Y S I S  O F  S O L I D  M U N I C I P A L  WASTES ( C O M P O S I T I O N  SALVAGE I /  BATCH R E T 0  
INEPATOR D E S I G N  P R A C T I C E S  PND TRENDS ( HEAT-RECOVERY SALVAGE I /  M U N I  C I  P A L  I N C  
LOGY TO WORK ON WASTE ( C O L L E C T I C N  D I S P D S A L ( M E T H O D S 1  SALVAGE I /  P U T T I N G  TECHNO 
ERS COMPOSTING F I E L D  ( C O S T ( C A P 1 T A L I  COST(OPERAT1NGI  SALVAGE I /  WEST INGHOUSE ENT 
G M E N T A T I O N  PLPNT ( G F I N D I N G  BULKY-WASTE I N C I N E R A T I O N  SALVAGE I / B R I T A I N ' S  F I R S T  FRA 
GPADES REFUSE S E R V I C E  ( C O L L E C T I O N  S A N I  T A R Y - L A N D F I L L  SALVAGE I /  F IVE-YEAR PROGRAM UP 
L A N T S  ( TRPNSFER I N C I N E R A T I O N  COMPOSTING SEGREGATION SALVAGE I / PACKAGED REFUSE D I S P O S A L  P 
E S  ( C O S T ( C P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  P U L V E R I Z A T I O N  SALVAGE I /  COUNTY B A T T L E S  FOR L A N D F I L L  S I T  
ALERS AND CONSUMERS I N  THE U N I T E D  STATE AND CANADA ( SALVAGE I /  THE WASTE T R A D E  D I R E C T O R Y  OF DE 
CONVERTERS--BASIC C O N S E R V A T I O N  MACHINERY ( P Y R O L Y S I S  SALVAGE I / D E S T R U C T I V E  D I S T I L L A T I O N  - L A N T Z  
COMPOSTING ( C O S T ( C A P 1 T A L I  C C S T ( C P E R A T 1 N G I  ECONOMICS SALVAGE I /  C A P I T A L I Z I N G  ON M U N I C I P A L  WASTES B Y  
( COST(OPERAT1NG) LAW I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE I /  A REVIEW O F  REFUSE D I S P O S A L  P R A C T I C E S  
REFUSE ( P U L V E R I Z A T I O N  C O S T ( O P E R A T I N G 1  COST(  S U B S I D Y  1 SALVAGE ) /  THE ECONOMICS OF COMPOSTING M U N I C I P A L  
-REQUIREMENTS LAW MANAGEMENT ECONOMICS H E A L T H  VECTOR SALVAGE I /  AN A N A L Y S I S  OF REFUSE C O L L E C T I O N  AND S A N I T  
P E R A T I N G I  CAN0 C O S T ( C A P I T A L 1  SURVEY F E R T I L I Z E R - V A L U E  SALVAGE I / COMPOSTING OF M U N I C I P A L  REFUSE AND SOME EU 
C A P I . T A L I  C C S T ( Q P E R A T 1 N G I  COST(SUBS1DY 1 C O S T ( C O M P 0 S T I  SALVAGE 1 /  ECONOMICS OF COMPOSTING M U N I C I P A L  REFUSE I 
I N E R A T I O N  HEAT-RECOVERY S A N I T A R Y - L A N D F I  LL COMPOSTING SALVAGE I /  EUROPEAN REFUSE-DISPOSAL ( C O S T ( C A P 1 T A L )  C 
R N I T R O G E N  BASE S A L T  O F  N I T R O U S  OR H Y P O N I T R I C  A C I D  ( SALVAGE I /  METHOD OF DEGRADING PCLYSACCHARIDES U S I N G  
L A N T  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C U S T ( C A P 1 T A L  I SALVAGE I /  T I P  I' TOP C I T Y  'I GET NEW REFUSE D I S P O S A L  P 
T I P P I N G  FREQUENCY C O L L E C T I O N  ANIMAL-FOOD SEGREGATION SALVAGE I /  TREATMENT O F  REFUSE I N  S O V I E T  U N I O N  ( COMP 
O L L E C T I O N  AND D I S P O S A L  AT WORTHING ( C O S T ( 0 P E R A T I N G I  SALVAGE \ /  WORK STUDY AND I N C E N T I V E  BONUS AS A P P L I C A B  
P A I L - H A U L  S A N I T A R Y - L A N D F I L L  I N C I  hERATORS BULKY-WASTE SALVAGE A D M I N I S T R A T  I O N  REGIONAL-APPROACH COMPOSTING I 

Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS C O M P O S I T I O N ( C O M P 0 S T I  SALVAGE B A L L 1  STIC-SEPARATOR RASP P R I C E  (COMPOST I COST(  
WE L E A C  THE WORLD ( SALVAGE BULKY-WASTE I N C I N E R A T I O N  I /  

MECHANICAL R E F U S E  D I S P O S A L  ( I N C I N E R A T I O N  SALVAGE BULKY-WASTE R E S I D U E  I /  
S A N I T A T I O N  C P E R A T I O N S  I N  FRANKFURT GERMANY ( SALVAGE C O L L E C T I O N  OPEN-DUMP I /  

DUSTLESS C O L L E C T I C N  PROGRESSES I N  B R I T A I N  ( SALVAGE COMPACTION I /  
SO MUCH R U B B I S H  ( SALVAGE C O M P C S I T I O N  I/ 

LOPMENT OF COMPOSTING I N  I S R A E L  ( DANO C O S T ( C A P 1 T A L  I SALVAGE C O M P O S I T I O N ( C O M P 0 S T I  S U B S I D Y  I / CEVE 
L A N N I N G  M U N I C I P A L  CCMPOSTING OPERATIONS ( COMPOSTING SALVAGE C O V P O S T ( A N A L Y S 1 S I  I /  I Y U N I C I P A L  SOLID-WASTE D I  

OSAL SYSTEM MAKES CASH FROM T R A S H  ( VOLUME-REDUCTION SALVAGE COMPOSTING I /  D I  SP 
L I N  H A S T E  D I S P O S A L  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE COMPOSTING I /  AS JAPANESE T R A I  

PROCESSING, CONVERTING AND U T I L I Z I N G  S O L I D  WASTES ( SALVAGE COMPDSTING AGRICULTURAL-WAST ES RESEARCH-NEEDS 

D F I L L  GRANTS I /  THE MARCH OF THE P H S  ( SALVAGE COMPCSTING G R I N O I N G  I N C I N E R A T I O N  S A N I T A R Y - L A N  
FUSE R E D U C T I O N  P L A N T  SAVES L A N D F I L L  SPACE ( G R I N D I N G  SALVAGE C O S T ( C A P I T A L 1  C O S T ( 0 P E R A T I N G I  VOLUME-REDUCTIO 

S A N I T A R Y  L A N D F I L L  EXTRA B E N E F I T S  ( R E C L A M A T I O N ( L A N D I  SALVAGE C O S T ( O P E R A T 1 N G I  I /  
I V -  REFUSE D I  SPOSAL BY I N C I N E R A T I O N  ( HEAT-RECOVERY SALVAGE C O S T ( O P E R A T 1 N G I  C O S T ( C A P 1 T A L I  B R I Q U E T T E ( F U E L 1  

METHODS ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  SLUDGE(  SEWAGE1 SALVAGE CULTURE DANO ) /  REFUSE D I S P O S A L  TRENDS AND CO 
MPOSTING C I T Y  REFUSE I N  T H E  NETHERLANDS ( VAN-MAANEN SALVAGE DANO I /  co 
OF A L T E R N A T I V E S  ( C O S T ( O P E R A T 1 N G I  C O L L E C T I O N  T I P P I N G  SALVAGE ECONOMICS I /  REFUSE D I S P O S A L  AN A N A L Y S I S  
E ( HEAT-RECOVERY O I L - R E F U S E - F U E L  HEAT(  SPACE) D E S I G N  SALVAGE ECONOMICS C O S T ( C A P 1 T A L )  C O S T ( O P E R A T 1 N G )  ) /  ST 

P U B B I S H ,  GOOD T O  THE L A S T  SCRAP ( P Y R O L Y S I S  SALVAGE COMPCSTING I /  

GARBAGE PROCESSING I N  JERSEY, B Q I T I S H  I S L E S  ( SALVAGE COMPOSTING ECONOMICS I /  

R E F  USE C O L L E C T I O N  ( BULKY-WASTE SALVAGE C O S T ( L A B 0 R  I /  

NEW D I S P O S A L  P L A N T  FOR FULHAM ( I N C I N E R A T O R  SALVAGE E M I S S I O N ( C O N T R 0 L I  I / 
COMPDSTING O F  M U N I C I P A L  REFUSE ( V A L U E ( F E R T I L 1 Z E R I  SALVAGE F I N A N C I N G  I /  

D F I L L  OPERATIONS I N  N E k  YORK S T A T E  ( C O S T ( O P E R A T I N G 1  SALVAGE F I N A N C I N G  I /  S AN I T  PRY L A N  
N I I N C I N E R A T I O N  HEAT-RECOVERY I /  A SALVAGE FUEL B O I L E R  P L A N T  FOR MAXIMUM STEAM PRODUCT10 

COMPOSTING OF S O L I D S  C I T Y  WASTE ( SALVAGE GLASS-REMOVAL I /  
SHREDDER REDUCES S O L I D  WASTE VOLUME ( SALVAGE G R I N D E R  I /  

ONLY ONE ANSWER - I N C I N E R A T I O N  ( SALVAGE G R I N O I N G  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  I /  
P Y R O L Y T I C  DECOMPOSITION O F  S O L I D  WASTES ( P Y R O L Y S I S  SALVAGE HEAT-RECOVERY LANTZ-CONVERTER I/ 

CONVERSION OF CRGANIC SOLID WASTES ~ N T O  Y E A S T  ( SALVAGE HYDPOLYSIS ECONOMICS FERMENTATION 11 

01-C1-00696 
01-06-00282 
01-0 6-00961 
01-01-00726 
0 1  -0 6-0 17 45 
0 8- 0 1-00 826 
06-03-00374 
08-03-00204 
0 8- 03-0 10 5 4 
06-12-0 1389 
0 9-0 7-0 1 1  08  
0 6-0 3-0 1509 
0 8 -0 3-00 6 83 
10- 1 3-0 2 1 69  
10-01-02069 
10-0 1-0 20 53 
08-C3-00582 
04  -02 -0 1909 
01-07-01 903 
04-0 1-0 19 18 
04-0 1-098 73  
04- 0 2-0 16 6 5 
01 -02-0 15 27 
04-01-00119 
04-04-02116 
06-0 3 -0 0 2 39 
06-03-00697 
0 6-0 3-007 05  
06 -04-DO2 59 
06-04-01066 
0 8  -0 4-00 4 4  1 
10-13-02045 
10-13-02166 
06-0 5-008 33 
04-01-GO630 
04-02-0 210 5 
06-03-0q912 
04- 0 1-0 1 9 12 
03-0 1-0 17 15 
03-01 -01 7 50 
10-0 2-0 1375 
08-13-00421 
0 1-0 1-00302 
0 6-03-002 46 
04-03-02124 
07- 0 1- 00 944 
01-12-009 18 
07-01 -0 1 8  18 
04-0 2-0 2 10 4 
10-02-01057 
06-02-0 1540 
01-0 1-01787 
06-0 5-00 5 72  
07-01-01512 
06-03-0 1578 

0 1- 0 1-00 10 8 
10 -1 3-0 2 169 
08-03-01298 
0 1-0 1-00841 
03-01-01425 
01-01-00972 
06-03-00913 
0 1 -0 1 -0 1 2 77  
0 8- 03-0 2 123 
03-01-01189 
03-01-00417 
0 2- 0 2-0 13C 1 
06-C 3 -008 7 2 
06-12-00409 
10-02-01526 
04-01-00862 
01-0 1-00663 
06-03-0 11 81  
06-03-01172 
01-0 1-01178 
05 -01 -00095 
01-0 1-021 30 
07-01-01461 
08-03-00673 
@6-04-01234 
06-03-00893 
01-02-00655 
08-03-01534 
0 8-03 -0 19 24  
06- 04-0 1 8 56 
07-01-00751 
08-03-00461 
06-03-002 16 
05-04-00699 
08-03-00797 
10-02-OL17 13 
10-1 3 -0 2 107 

06 -03 -00 2 7 6  

f 
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i- 
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R I ST I C S COMPOS I T I  ON CALOR I F I C-VA LUE VOLUME -RE DUCT I ON SALVAGE 
D t  S I L V E R  CONTENT SEEN A T  FOURTEEN DOLLARS PER TON ( SALVAGE 
N T  S T A T U S  AND TRENDS I N  REFUSE C E L L E C T I O N  P P A C T I C E  ( S A L V A G E  
A L  ( ON-SITE-PROCESSING I /  PROBLEMS OF T H E  SALVAGE 

T I N - C A N  SALVAGE 
TO S O L I D  WASTES MANAGEMENT ( BULKY-WASTE VECTOR PEST S A L V A G E  
LL COST(OPERAT1NG) COST(  C A P I T A L )  B A L L I S T I C - S E P A R A T O R  SALVAGE 
OMPANY OFFERS T G  P R O V I D E  REFUSE PACKAGE ( COMPOSTING SALVAGE 
A N D  G A T L E Y  REFUSE D I S P O S A L  P L A N T  OPENED ( COMPOSTING S A L V A G E  
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GAS PRODUCTION I N  

THE 
V I L L A G E  O F  16,OOC SAVES 3 2 4 , 0 0 C / Y R  W I T H  

J O I N T  C I  TY-COUNTY 
D I S I N T E G R A T O R  PROLONGS L I F E  OF 

1 D E S I G N  I /  LOW COST P I T  I N C I N E R A T O R  EXTENDS L I F E  O F  
1 I /  THE 

L E A C H I N G  OF A 
R E V I E W  T R A I N I N G  PPCGRAFl AND LONG TERM E V A L U A T I O N  OF 

WE REWORK OUR 

ANOTHER COUNTY OPERATES A 
OST ( OP ER AT I NG I ) /  HOW TO START A 

I /  M U N I C I P A L  SOLID-WASTE D I S P G S A L  - PART I 1  - T H E  
HOW TO P I C K  A S I T E  FOR A 

) /  S T R I P  P I T S  AND THE 
T H E  

T ( D P F R A T I N G )  C O S T ( C O L L E C T I O N 1  S I T E - S E L E C T I O N  ) /  
D E C O M P O S I T I O N  GAS-PPCDUCTION I /  S P E C I A L  S T J D I E S  CIF A 
LL C O S T ( O P E R A T I N G 1  ) /  T H E  

T I Q N  I /  
/ 
RCENT PEFUSE R I S E  BY 1980 ( C O S T ( C A P 1 T A L )  COMPOSTING 
CTOR SALVAGE I /  AN A N A L Y S I S  O F  REFUSE C O L L E C T I O N  AND 
R I S O N )  I /  
N I T A R Y - L A N D F I L L  I /  
T I O N ( L A N D 1  I /  
SALVAGE C O S T ( D P E R A T 1 h G )  1 / 
POLLUT I O N  ( WAT ER 1 I /  

C O S T ( O P E R A T I N G 1  COST(COMPARISONS1 I /  
( S I T E - S E L E C T I O N  C C S T ( O P E R A T I N G 1  VECTOR PEST I /  THE 

L I G H T  EQUIPMENT FOR S M A L L  TOWN 
THE R E S U L T S  O F  P A R T I C L E  S I Z E  REDUCTION OF REFUSE A T  

Y-WASTE I /  RUBBEP-TIRED TRACTOR SUCCESSFULLY HANDLES 
( O P E R A T I N G )  ) /  FUNOAMENTALS OF 
( O P E R A T I N G )  SALVAGE F I B A N C I N G  1 /  

TEXANS CHOOSE 
O P E R A T I N G )  1 / A N A T I O N A L  SURVEY OF 
WATER COMPACTION SALVAGE OPEN-BURNING I /  A SURVEY OF 

( L A N D )  COST (COLLECT I C N  ) /  

( L A N D )  ODOR I /  
S I T E - S  ELECT I O N  I /  

K E E P I N G  A 
KEEP T H A T  

USE OF COMPLETED 
U T I L I Z A T I O N  OF 

S A N  F R A N C I S C O ' S  SOL I D  WASTES C R I S I S  ( I N C I N E R A T I O N  CO 08-03-00221 
SAN-FRANC1 SCO BAY AREA S O L I D  WASTE MANAGEMENT AND P L A  02-03-01499 
S A N I T A R I A N S  ( VECTOR C O L L E C T I O N  ) /  03 -01 -01648 
S A N I T A R Y  / 07-01-00644 
SAN I TAR Y 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
SAN I TAR Y 
S AN I T A  RY 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
SAM I T  ARY 
S A N I T A R Y  
SAN I TAR Y 
S A N I T A R Y  
SAN I T A R  Y 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S AN I T A R  Y 
S AN I T  ARY 
SA N I TAR Y 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
SAN I TAR Y 
S A N I T A R Y  
S A N I T A R Y  
S AN I TAR Y 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S AN I T  ARY 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S AN I T  ARY 
S A N I T A R Y  
S A N I T A R Y  
S AN I T  ARY 
SAN I TAR Y 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S AN I T  ARY 
S A N I T A R Y  
S AN I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S AN I T  ARY 
SAN I TAR Y 
S A N I T A R Y  
S A N I T A R Y  
SAN I TAR Y 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S AN I T AR Y 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
SAN I TARY 
S AN I T  AP Y 
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  
S A N I T A R Y  

( ECONOMICS ) /  
ASPECTS OF COMPOSTED SEWAGE SLUDGE AND SAWDU 
CODE FOR 1963 ( LAW I /  
D I S T R I C T  ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 I N C I  
D I S T R I C T  BUYS R A I L R O A D  CARS/ 
E N G I N E E R ' S  SPEECH COVERS RANGE O F  I N D U S T R Y  ( 
E N G I N E E R I N G  RESEARCH ( S E T T L E M E N T t R A T E )  1 /  
F I L L /  
F I L L /  
F I L L  ( BARGE S A N I T A R Y - L A N D F I L L  ) /  
F I  L L ( COST ( 0 PER AT I NG VOLUME -RE DUCT I ON QU AN 
F I L L  ( S A N I T A R Y - L A N D F I L L  ) /  
F I L L  ( SAN I T A R Y - L A N D F I L L  COMPACTION 1 / 
F I L L  ( S A N I T A R Y - L A N D F I  LL COMPACT I ON-EQUI PMEN 
F I L L  - HOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  D 
F I L L  - HOW I T  OPERATES - PART I ( S A N I T A R Y - L  
F I L L  B U I L T  I N T O  AN OPEN DUMP ( S A N I T A R Y - L A N D  
F I L L  COMES F I R S T  ( S A N I T A R Y - L A N O F I L L  OPEN-DU 
F I L L  I N  SWAMPLANDS ( S A N I T A R Y - L A N D F I L L  RECLA 
F I L L  I N S I D E  THE C I T Y  ( S A N I T A R Y - L A N D F I L L  I /  
F I L L  NEEDED - NOW/ 
F I L L  PROVES OUT FOR PLANT S I T E S  ( S A N I T A R Y - L  
F I L L  RE-USED S A F E L Y  ( S A N I T A R Y - L A N D F I L L  RECL 
F I L L  R E C L A I M S  V A L U A B L E  L A N D  ( S A N I T A R Y - L A N D F  
F I L L  R E P A I R S  FLOOD E R O S I O N  ( S A N I T A R Y - L A N D F I  
F I L L  ROUNDUP ( SAN I T A R Y - L A N D F I L L  Q U A N T I T Y  ) /  
F I L L  WAS A C A M P A I G N  PROMISE ( S A N I T A R Y - L A N D F  
F I L L  W I T H  A 'I M I S S I O N  ( R E C L A M A T I O N ( L A N D 1  
FILL- -HOW I T  OPERATES PART I 1  ( S A N I T A R Y - L A N  
FILL- -HOW I T  OPERATES PART 111 ( C C S T ( 0 P E R A T  
F I L L S  ARE THE ANSWER ( S A N I T A R Y - L A N D F I L L  CCM 
F I L L S  P R O V I D E  MORE PLAYGROUNDS FOR RICHMOND 
HOME REFUSE STORAGE ( C O N T A I N E R  H E A L T H  SAFET 
L A N D  F I L L  BY CONTRACT ( C O S T ( O P E R A T 1 N G I  I /  

L A N D  F I L L  T E S T S  I N V E S T I G A T I N G  REFUSE VOLUME 
L A N E  F I L L S  ( B E A R I N G - C A P A C I T Y  R E C L A M A T I O N (  LA 
L A N O F I L L /  

LAND F I L L  S I T E S .  ( S I T E - S E L E C T I O N  P O L L U T I O N (  

~~ 

L A N D F I L L  
L AN E F I L L  
L A N D F  I L L 
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N O F I L L  
L A N O F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N  CF ILL 
L A N D F I L L  
L A N  D F  I L  L 
L A N C F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D  F I L L  
L A N D F I L L  
L A N D F I L L  
L A N  C F I L L  
L A N  D F I  LL 
L A N D F I L L  
L A N D F I L L  
L A N  DF I LL 
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N  CF I L L  
L A N D F I L L  
L A N  D F I  L L  
L A N D F I L L  
L A N D F I L L  
L A N  D F I L  L 
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N D F I L L  
L A N  DF I L L  
L A N D F I L L  

( B I B L I O G R A P H Y  ) /  
( COMPACT ION-EQUIPMENT 1 / 
( COMPACTION-EQUIPMENT ECONOMICS ) /  
( C O S T ( O P E R A T I N G 1  I /  
( COST(OPERAT1NG) ) /  
( GRINDER CRUSHER D I S I N T E G R A T O R  I /  
( I N C I N E R A T I O N  BULKY-WASTE C O S T ( C A P  
( LAND-RE QU IREMENTS POL L U T  I O N  ( W AT ER 
( P O L L U T I O N (  WATER) I / 
( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  I N C I N E  
( R E C L A M A T I O N ( L A N D 1  I /  
( RESEARCH-NEEDS I /  
( RODENT (CONTROL ) ) /  
( S A N I T A R Y - L A N D F I L L  C O S T ( C A P I T A L 1  C 
( SANITARY-LANDF I L L  P O L L U T I O N (  WATER 
( S I T E - S E L E C T I O N  I /  
( S I T E - S E L E C T I O N  L A N D ( R E C L A M A T 1  ON) 
( VECTOR BULKY-WASTE 1 /  
( VECTOR PEST R E C L A M A T I O N ( L A N D 1  COS - F I N A L  SUMMARY AND T H I R D  PROGRESS 
- HOW I T  OPERATES ( S A N I T A R Y - L A N D F I  
B E H A V I O R  I N  AN A E R O B I C  EhVIRONMENT/  
B Y  CONTRACT/  
COST AND EQUIPMENT FACTORS ( COLLEC 
COSTS 68 CENTS PER TON FOR D I S P O S A L  
D E S I G N  G R I N D I N G  I /  C I T Y  SELECTS I N C  
D I S P O S A L  ( A N I M A L - F E E D  C O N T A I N E R S  Q 
ECONOMICS ( I N C I N E R A T I O N  COST(C0MPA 
E F F I C I E N C Y  I D E C O M P O S I T I O N ( R A T E 1  SA 
EXTENDS U N I V E R S I T Y  CAMPUS ( RECLAMA 
EXTRA B E N E F I T S  ( R E C L A M A T I O N ( L A N D 1  
HAS MANY B E N E F I T S  ( S I T E - S E L E C T I O N  
L I V E S  UP TO COUNTY'S E X P E C T A T I O N S  ( 
METHOD OF REFUSE D I S P O S A L  I N  NORTHE 
O P E R A T I O N S /  
O P E R A T I  ON S/ 
0 PER AT I ONS/ 
O P E R A T I O N S  ( COMPACTION-EQUIPMENT C 
O P E R A T I O N S  ( SAN I T A R Y - L A N D F I  L L  COST 
O P E R A T I O N S  I N  NEW YORK S T A T E  ( COST 
OVER B U R N I N G  DUMP/ 
P R A C T I C E S  ( R E C L A M A T I O N ( L A N D 1  C O S T (  
P R A C T I C E S ,  T H I R T I E T H  PROGRESS REPOR 
PROVEN UNDER F I R E /  
PROVES F I N A N C I A L L Y  B E S T /  
PUSHED BACK THE R I V E R  ( R E C L A M A T I E N  
R E C L A M A T I O N  ( R E C L A M A T I O N (  L A N D )  / 
S P N I T A R Y /  
S A N I T A R Y  ( ECONOMICS I /  
S I T E S  ( COST SETTLEMENT R E C L A M A T I C N  
S I T E S  ( P L A N N I N G  R E C L A M A T I O N ( L A N D 1  

07-01-0 1441 
06-09-00739 
0 1- 0 4- 0 17 6 1 
10-01-00353 
10-08-01664 
03-13-01553 
0 7- 14-00 639 
07-0 1-0 10 71 
07 -0 2-00 594 
07-01-01635 
0 7-01-00626 
07-0 1-0 1407 
07- 0 1-0 1 204 
07-02-00156 
07-01-0 1359 
0 7-0 1-0 13 56  
07 -0 1-0 1 10 4 
07-0 1-01330 
0 7-0 1-@ 10 79 
07-01 -002 35 
07-01-01 336 
07-10-00192 
07-0 6-01 140 
07-01-01009 
07-01-01349 
07-0 1-0 11 11 
07-01-01208 
07-10-01198 
07-0 1-00 6 32 
07-0 1-006 33 
07 -0 1-0 1 1 6 4  
0 7- 10- 0 1 100 
03-04-0 17 48 
07-01-00526 
07-03-01952 
0 7-07-0090 2 
07-10-00777 
07-08-0 10 23 
01 -01 -01 508 
07-02-01518 
07-0 1-0 1419 
07-01-00574 
07-0 1-0 1004 
05-03-00 2 37 
08-07-0 1862 
07-01-0 1412 
07-06 -0 16 69  
0 1-05-002 2 9 
07-10-00595 
07-01-01 149 
07-01-0 1006 
07-01-00227 
07-01-00412 
07-03-0 12 15 
07-03-0 1773 
07-0 1-0 1409 
07-01-01114 
07-06-01695 
07-01-01360 
10- 10-00 57 1 
07-01-01467 
0 7- 12-0 17 27 
07- 12 -006 49 
Q4-01-QD033 
07-0 1-015 12 
07- 12-0 13 33 
07-0 1-0 1502 
07-1 0 -00 596 
07-01-01461 
07-01-0 13 19 
07-01-00544 
07-01-0 1474 
07-0 1-0 10 31 
07-02-00586 
0 7- 0 2-0 2 162 
0 7-0 2-0 14 50 
0 7- 0 1-00 5 45 
07-01-00751 
07-01-009 53 
0 7- 0 1- 0 20 9 7 
07-0 1-00792 
07-01-005 23 
07- 0 1- 0 12 14 
07-10-00606 
07-0 1-0 1443 
07-01-00644 
07-0 1-0 1441 
07-10-00641 
07- 14-0 11 50 
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1 

TOP S I T E - S E L E C T I O N  I /  S A N I T A R Y  L A N D F I L L ,  B I G  D E C I S I O N  FOR SMALL TOWNS ( VEC 
I N S E C T  AND ODOR CONTROL I N  SANITARY L A N D F I L L S /  

OPERATION OF S A N I T A R Y  L A N D F I L L S  ( METHODS EQUIPMENT COMPACTICN I /  
COMPACTION? SETTLEMENT O F  S A N I T A R Y  L A N D F I L L S  ( R E C L A M A T I D N I L A N D )  I /  

DMPACTION MOISTURE-CCNTENT I /  S C I E N T I F I C  A N A L Y S I S  OF SANITARY L A N D F I L L S  L RESEARCH COMPOSIT ION SURVEY OPEN 
1 I /  EFFECT C!F EARTH COVEP ON F L Y  EMERGENCE FROM SANITARY L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  I N S E C T ( C O N T R 0 L  
D F I L L  I /  OPERATION OF S A N I T A R Y  L A N C F I L L S  ( SETTLEMENT-METHODS EQUIPMENT-LAN 

1957 ( COST(OPERAT1NGI  C O S T ( C A P 1 T A L I  OPERATION I /  S A N I T A R Y  L A N D F I L L S  SERVING C A L I F O R N I A  COMMUNIT IES I N  
0 ,PERATION OF S A N I T A R Y  L A N D F I L L S  BY COUNTIES/  

EXPERIMENTAL PROJECT OFFERS S O L U T I O N  TO C H I N A ' S  S A N I T A R Y  NEEDS ( COMPOSTING I /  
N O N M I L L E D  REFUSE TC! R A T S  AND F L I E S  ( GONDARD VECTOR S A N I T A R Y  S A N I T A R Y - L A N D F I L L  I /  THE R E L A T I V E  A T T R A C T I V E  

REFUSE V@LUME REDUCTION I N  A S A N I T A R Y - L A N D F I L L  ( B I O L O G I C A L - A C T I V I T Y  I / 
WOMEN VOTERS TFCKLE TOWN'S REFUSE DILEMMA ( LAW S A N I T A R Y - L A N D F I L L  I /  

COURT HOLDS C I T Y  L I A B L E  FOR DAMAGE ( S A N I T A R Y - L A N D F I L L  I /  
MOUNTAINS OF SOLID-WASTES ( S A N I T A R Y - L A N D F I L L  I /  

C H I L T O N  COUNTY L A N D F I L L  PROJECT - CLEAN AND GREEN ( S A N I T A R Y - L A N D F I L L  I /  
I N D U S T R I A L  WAST€ REMOVAL ( C O L L E C T I O N  S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  I / 

CONTRACTOR REFUSE C O L L E C T I O N  ( S A N I T A R Y - L A N C F I L L  I /  
REFUSE C O L L E C T I O N  B Y  CONTRACT ( S A N I T A R Y - L A N D F I L L  I /  

C O L L E C T I O N  AN0 D I S P O S A L  I N  ANCHORAGE, ALASKA ( S A N I T A R Y - L A N D F I L L  1 /  
M I L L I O N  STOPS D A I L Y  I N  LOS ANGELES ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I /  

P U L V E R I Z A T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  I / 
REFUSE C I S P O S A L  - WHY P U L V E R I Z A T I O N  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  I /  

DEEP-HCLE METHOD EXTENDS L A N D F I L L  USE ( S A N I T A R Y - L A N D F I L L  I /  
REVAMPED REFUSE DUMP DRAWS P R A I S E  ( S A N I T A R Y - L A N D F I L L  1 / 

A S A N I T A R Y  F I L L  I N S I D E  T H E  C I T Y  ( S A N I T A R Y - L A N G F I L L  I /  
MUSCATINE SUCCESSFULLY USES IN-TOWN L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  I / 
A N N E X A T I O N  REQUIRES REFUSE CHANGES ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I / 

A C I T Y  DUMPS I T S  D U M P S I T E  ( S A N I T A R Y - L A N C F I L L  1 /  
ONE BULLDOZER I N  A TRENCH ( S A N I T A R Y - L A N D F I L L  I /  

COUNTY PREPARES A MASTER P L A N  FCR REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  I /  
SELF-SUPPORTING L A N D F I L L  H E L P S  ATTRACT I N D U S T R Y  ( S A N I T A R Y - L A N D F I L L  I /  

AR UR6AN COUNTY ADOPTS A MASTER P L A N  ( S A N I T A R Y - L A N D F I L L  I /  
S I Z E  NC DETERPENT TO GCCD REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  I /  

S A N I T A R Y  F I L L  R E C L A I M S  VALUABLE LAND ( S A N I T A R Y - L A N D F I L L  I /  
C I V I C  P R I D E  ( S A N I T A R Y - L A N D F I L L  I /  

ONE MAN, ONE MACHINE I S A N I T A R Y - L A N D F I L L  I /  
T H E  AREA METHOD OF L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  I /  

M U N I C I P A L  PEFUSE S A N I T A T I O N  P R A C T I C E  I N  TEXAS ( S A N I T A R Y - L A N D F I L L  1 /  
A PEP@RT FROM TWO MIDWESTERN C I T I E S  ( S A N I T A R Y - L A N D F I L L  I /  

BADLANDS BECCME GOOD NEIGHBORS ( R E C L A M A T I D N ( L A N D 1  S A N I T A R Y - L A N D F I L L  I /  
ALMOST EVERYBODY WANTED BETTER REFUSE S A N I T A T I O N  ( S A N I T A R Y - L A N D F I L L  I /  

GO HEAVY ON COMPACTION ( S A N I T A R Y - L A N D F I L L  I /  
DAYTON B U R I E S  NON-BURNABLES ( S A N I T A R Y - L A N D F I L L  I /  

I T  MADE A B I G  D I F F E R E N C E  ( S A N I T A R Y - L A N D F I L L  I /  
S P h I T A R Y  F I L L  WAS P CAMPAIGN PROMISE ( S A N I T A R Y - L A N D F I L L  I /  

CHICAGO L A N D F I L L  ( COST(OPERAT1 NG) S A N I T A R Y - L A N D F I L L  I / 
A P P L I E D  M U N I C I P A L  GEOMETRY PAYS OFF ( S A N I T A R Y - L A N D F I L L  I / 

MOSES LAKE GETS R I D  OF I T S  OPEN DUMP ( S A N I T A R Y - L A N O F I L L  I /  
HIGHLAND PARK L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  I / 

CEDAR R A P I D S ,  I O k A v  EXPORTS GOOD S A Q I T A T I O N  ( S A N I T A R Y - L A N D F I L L  I /  
AN OCLITE- -COVERED SANITARY F I L L  ( S A N I T A R Y - L A N D F I L L  I /  
PEAK PEFUSE L O A D S  ARE NO PROBLEM ( S A N I T A R Y - L A N D F I L L  I /  

S A N I T A R Y  L A N D F I L L  E F F I C I E N C Y  ( D E C O M P O S I T I O N ( P A T E I  S A N I T A R Y - L A N D F I L L  I /  
COMPANY G I V E S  H I N T S  FOR BETTER L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  I /  

P R I V A T E  L A N D F I L L  SERVES LARGE I N D I A N A P O L I S  AREA ( S A N I T A R Y - L A N D F I L L  I / 
NEW Y 0 4 K  RUNS WORLD'S LARGEST S A N I T A R Y  F I L L  ( BARGE S A N I T A R Y - L A N C F I L L  I /  

CITY-COUNTY COOPERATION E L I M I N A T E S  B O I S E ' S  DUMP ( S A N I T A R Y - L A N D F I L L  I / 
CCNTRFCTOR ANC V I L L A G E  'STOP N U I S A N C E  ( S A N I T A R Y - L A N D F I L L  I /  

BERMUDA HAS I T  EASY ON D I S P O S A L  PRCBLEMS - NONE ( S A N I T A R Y - L A N C F I L L  I /  
GOVERNMENT OFFERS NEW L A N D F I L L  L E A F L E T  ( S A N I T A R Y - L A N D F I L L  I / 

CONTROLLED T I P F I  NG 9 PAST, PRESENT AND FUTURE I S A N I T A R Y - L A N D F I L L  I /  
NEW JERSEY DRAFTS STRONG L A N D F I L L  YULES ( LAW S A N I T A R Y - L A N D F I L L  I /  

Q U A R R I E S  BECOME L A h D f  I L L S  I N  TEXAS ( S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  1 / 
DUMPING AND L A N D F I L L  ( S A N I T A R Y - L A N C F I L L  I /  

PUT "TEETH"  I N T O  COMPACTION ( C O S T ( 0 P E R A T I N G I  S A N I T A R Y - L A N D F I L L  I / 
L A N D F I L L  FOR A WHEEL LOADER ( S A N I T A R Y - L A N D F I L L  I /  

H E A V Y  EQUIPMENT I S  KEY TO L A N D F I L L  COMPACTION ( S A N I T A R Y - L A N C F I L L  1 /  

L A N D F I L L  SETTLEMENT RATES ( S A N I T A R Y - L A N D F I L L  I /  
D E C O M P O S I T I C h  C F  L A N D - F I L L S  ( DECOMPOSIT ION S A N I T A R Y - L A N C F I L L  I /  

L A h D F I L L  G P S  BURNEC FOR ODOR CONTROL ( S A N I T A R Y - L A N D F I L L  I /  
MEASURING GAS ESCAPE FROM A L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  I /  

DRAINED CANAL ( S A N I T A R Y - L A N D F I L L  I /  
MORE SHORELINE FOR BERKELEY ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  I / 

ELEMENTS OF AN ORDINANCE FOR REFUSE D I S P O S A L  ( L A W  S A N I T A R Y - L A N D F I L L  I /  
COUNCIL  TO PRESENT MODEL L A N D F I L L  CONTRACT ( S A N I T A R Y - L A N D F I L L  I /  

A NEW I D E A  I N  L A N D F I L L  OPERATION S A N I T A R Y - L A N D F I L L  I /  
OPERATION 'I B I G  SQUEEZE 1' TAKES ON REFUSE D I S P O S A L  ( S A N I T A R Y - L A N C F I L L  1 /  

E F F I C I E N C Y  BEFOPE ECONOMY ( F L Y  VECTOR PATHOGEN S A N I T A R Y - L A N D F I L L  I /  
D I S P O S A L  NEEDS NEW METHODS ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  

I N C I N E R A T O R S  k I N  I N  NEW ORLEANS ( ECONOMICS S A N I T A R Y - L A N D F I L L  I /  
HAT I S  NECESSARY FOR COMPOSTING SUCCESS? ( M A R K E T I N G  S A N I T A R Y - L A N D F I L L  I / 

ABANDONED S T R I P  MINE I S  TO F I L L  ( P E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  I /  
S A N I T A R Y  F I L L  W I T H  A I' K I S S I O N  'I ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A N D F I L L  I /  
NTY L A N D F I L L  R E C L A I M S  MARSHLANDS ( RECLAMATION(LAND I S A N I T A R Y - L A N D F I L L  ) /  
L L  TOWN REFUSE H A N D L I N G  ( C O L L E C T I O N  COST(OPERAT1 NGI  S A N I T A R Y - L A N C F I L L  I /  

OF I N C I N E R A T O R  ASH AS COVER FOR L A N D F I L L S  ( R E S I D U E  S A N I T A R Y - L A N D F I L L  I /  
RB ATTEMPTS TO H A L T  SAN F R A N C I S C C  L A N D F I L L  PROJECT ( S A N I T A R Y - L A N D F I L L  I /  
UKEE F A C I N G  SHAKE-UP DUE TO LACK OF D I S P O S A L  S I T E S  ( S A N I T A R Y - L A N D F I L L  I /  
LANS NEEDEC FOR REFUSE D I S P O S A L  I N  LONDON ( TRANSFER S A N I T A R Y - L A N D F I L L  I /  
G MORE S I T E S  FOF CONTRULLED T I P P I N G  ( S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  I /  

S P R I N G F I E L D ,  MO. T A K E S  OVER GARBAGE C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  I /  

70,300 F L I E S  PER CU-FT O F  GARBAGE ( PEST-CONTROL S A N I T A R Y - L A N D F I L L  I /  

W 
AN 
A 

c ou 
S MA 
USE 

SUBU 
MILWA 

BOLD P 
F I N D I N  

07 -0 1-0 19 3 3 
07-0 8-0 163 8 
07-0 1-00653 
07-07-01623 
07-0 1-0 1778 
0 7-05-00 19 1 
07-0 1-001 87 
07-01-00648 
07-01-01496 
06-01-00634 
05-02-01963 
07-07-002 80 
0 1- 0 4- 0 19 16 
01-04-0 1941 
0 1-0 5-0 19 51 
01-05-02148 
01 -10-0 1921 
03- 0 1-00 60 5 
03-0 1-01211 
03-01 -0 1631 
03- 13-0 1 847 
05-0 1-0 1900 
05-05-01885 
07-01-00150 
07-01-00186 
07-01-00235 
07-01-00499 
07 -0 1 -00 5 2 7 
07-C 1-00 5 56 
07-01-00600 
07-01-00642 
07-0 1-00737 
07 -0 1-0079 5 
07-01-00798 
07-01-01009 
07-0 1-0 10 7 5 
07-0 1-0 10 76 
0 7-0 1-0 10 78 
07-01-01083 
07-01-01097 
07 -0 1 -0 10 99 
07-01-01107 
07-0 1-0 118 5 
07-01-01186 
0 7-C 1-0 11 87 
07-0 1-0 1208 
07-0 1-01 23 8 
07-01-01267 
07-01 -0 13 40 
07- 0 1-01 3 64 
07-01-0 1384 
07-0 1-0 140 3 
07-0 1-0 1407 
07-0 1-0 1437 
07-01-01502 
07-0 1-0 1572 
07-0 1-0 1 62 7 
07-01-01 635 
07-01-01644 
07-01-01660 
0 7- 0 1-0 1 6 61 
07-0 1-0 1789 
07-01-01883 
07-0 1-0 1902 
07-01-01907 
07- 0 1-0 1 9 49 
07-02-00070 
07-02-01038 
07- 02-0 1732 
07-05-00 118 
07-07-00184 
07-08-00129 
07-08-00 190 
07-08-010 59 
07- 10-00601 
07-1 0-01101 
07-11-00756 
07-11-00991 
07-13-00154 
07-13-00573 
0 7- 1 4-0 18 7 5 
06-03-00669 
08-14-01418 
06-01-00307 
07-10-01145 
07- 10-0 11 9 8 
07-01-00547 
03-01-00843 
07-09-00503 
07-14-00664 
07-0 3-01837 
0 1-05-0 17 34 
07-06-01388 
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CONTRACTORS RUN A 'HEADS U P '  O P E R A T I O N  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I /  P E O R I A  
I C  APPROACH SOLVES REFUSE PROBLEMS ( COST(OPERAT1NG) S A N I T A P Y - L A N D F I L L  ) /  R E A L 1  ST 
D I S C U S S E S  THE C I T Y  TRANSFER S T A T I O N  ( C O S T ( D 1  SPOSAL)  S A N I T A R Y - L A N D F I L L  I /  ENG I N  EER 

OF REFUSE D I S P @ S A L  S I T E S  I N  NORTHEASTERN I L L I N O I S  ( S A N I T A R Y - L A N D F I L L  ) /  SELECT I ON 
DUE OF VALUE A S  L A N D F I L L  C O V E R I N G  ( A S H ( I N C I N E R A T O R 1  S A N I T A R Y - L A N C F I L L  I /  STUDY RE S I  

WERE MORE THAN DOUBLED ( C O L L E C T I O N  C O S T ( O P E R A T 1 N G I  S A N I T A R Y - L A N D F I L L  1 / COLLECT I O N S  
E N T  AGREEMENT TO SOLVE D I S P O S A L  PROBLEM ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I /  I NTERGCVERNM 
R I P L  NEEDED FOR CONVERTED REFUSE ( REDUCTION(VOLUME1 S A N I T A R Y - L A N D F I L L  ) /  NO COVER MATE 
R SPEEDY GARBAGE C O L L E C T I O N  ( C O L L E C T I O N  SACK(  PAPER S A N I T A R Y - L A N D F I L L  1 / PAPER @AGS FO 
RNED ABOUT S H R I N K I N G  D I S P O S A L  AREAS ( L A N D ( S H 0 R T A G E I  S A N I T A R Y - L A N O F I L L  I /  L O S  ANGELES hA 
LS CUT COSTS AND C O M P L A I N T S  ( I N C I N E R A T O R  COMPOSTING S A N I T A R Y - L A N D F I L L  I /  PLANNED L A N D F I L  

H A U L I E R "  SERVES N A T I O N ' S  I N D U S T R I A L  HUB ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  I /  ENGLAND'S O L D E S T  " 
P I C T U R E  O F  REFUSE D I S P O S A L  ( COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  T H E  I N T E R N A T I O N A L  
F SEWAGE SLUDGE AND REFUSE ( COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  ) /  COMBINED D I S P O S A L  0 
N S  AS B R I T I S H  OPEN NEW U N I T S  ( P U L V E R I Z A T I O N  SALVAGE S A N I T A R Y - L A N C F I L L  I /  P U L V E R I Z A T I O N  MAKES G A I  

C H E M I C A L  PLANTS ( SURVEY I N C I N E R A T I O N  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  / SOLID-WASTE D I S P O S A L  I N  
G A N T L Y  ( TRANSFER-STATION COMPACTION C O S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  I /  HOW TO TRANSFER REFUSE E L E  
OVEMENTS OF GASES PRODUCED FROM DECOMPOSING REFUSE ( S A N I T A R Y - L A N D F I L L  1 / I N - S I T U  I N V E S T I G A T I O N  OF M 
OSAL I N  WESTERN EURCPE PART I11 ( COMPOSTING SALVAGE S A N I T A R Y - L A N D F I L L  I /  REFUSE C O L L E C T I O N  A h 0  D I S P  
ANAGEMENT I N  C A L I  F O P N I A  ( Q U A N T I T Y  REGIONAL-APPROACH S A N I T A R Y - L A N D F I L L  I /  T H E  STATUS OF S O L I D  WASTE M 

I L L  CONTRACTOR BEGAN I N  1932 U S I N G  P I C K  AND SHOVEL ( S A N I T A R Y - L A N D F I L L  ) /  11200 ACRE LANDF 

CO-OPERATIVES FOE T R A S H  D I S P O S A L  ( REGIONAL-APPROACH S A N I T A R Y - L A N D F I L L  1 / FOURTEEN M I C H I G A N  C I T I E S  FORM 
S MOINES METROPCLITCN AREA ( Q U A N T I T Y  COST(ANALYSES S A N I T A R Y - L 4 N D F I L L  ) /  C O L L E C T I O N  AND D I S P O S A L  O F  S O L I D  

BULKY-WASTE CHARACTER1 S T I C S  COMPOSTING I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  C O L L E C T I O N  AND P R E P A R A T I O N  OF BU 
T C E I L I N G  ( C O S T ( C O L L E C T I 0 N I  C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  C O L L E C T I C N  COSTS PUSH I L L I N O I S  T 
L I N C O L N ,  NEBRASKA ( C O S T ( C O L L E C T I 0 N I  C O S T ( O P E R A T I N G 1  S A N I T A R Y - L A N D F I L L  I /  F R E E  C O M P E T I T I O N  I S  THE SYSTEM I 
EG I O N A L -  APPROAC H C O L L E C T  I O N  BULKY-WASTE I N C I N E R A T I O N  SAN I T A R Y - L A N D F  I L L  1 / RECOMMENDED REFUS E D I S P O S A L  P L A N  
SH A U T H O R I T Y  ( G R I N D I N G  VOLUME-REDUCTION C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  / REFUSE P U L V E R I S I N G  P L A N T  FGR WEL 
PROBLEMS ( Q U A N T I T Y  C O S T ( C 0 L L E C T I O N I  COST(OPERAT1NG) S A N I T A R Y - L A N D F I L L  ) /  SAN-FRANCISCO B A Y  AREA S O L I D  WAS 
I O N  ( LAW H I S T O R Y  C@MPOSTING C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  I /  S O L I D  WASTE B I L L  TO P R O V I D E  $43 
OSAL I N  GREAT B R I T A I N  ( I N C I N E R A T I O N  COST(OPERAT1NG) S A N I T A R Y - L A N D F I L L  ) /  SOME THOUGHTS ON THE FUTURE OF R 
D REFUSE TO R A T S  AND F L I E S  ( GONDARD VECTOR S A N I T A R Y  S A N I T A R Y - L A N D F I L L  I /  T H E  R E L A T I V E  A T T R A C T I V E N E S S  OF M 
THREE I N C I N E R A T O R S  SOLVE REFUSE PROBLEM ( COMPOSTING S A N I T A R Y - L A N D F I L L  A D V A N T A G E S ( I N C I N E R A T I O N 1  C O S T ( C A P 1 T  
W I L L  H A U L  WASTE TO ABANDONED S T R I P  M I N E S  ( P A I L - H A U L  S A N I T A R Y - L A N D F I L L  A S H - D I S P O S A L  / R A I  LROAO 

( R E C L A M A T I O N ( L A N D 1  I /  S A N I T A R Y - L A N D F I L L  BECOMES MAJOR L E A G U E  T R A I N I N G  F I E L D  
THE L I T E R A T U R E  ( COMPOSTING C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  B I B L I O G R A P H Y  I /  COMPREHENSIVE S T U D 1  
B I R  M I  NGHA M ( Q U A N T I  T I  E S C A L 0 R  I F IC-V ALU E COMPOS I T  I O N  S AN I T  ARY - LAN OF I L L  BULKY-W ASTE COL L EC T I  ON I NC I N ERATOR 

HOW P R I V A T E  HAULERS P A Y  A T  M U N I C I P A L  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  C H A R G E ( L A N D F I L L 1  I /  
B I G  D R I V E  FOR MODERN S A N I T A T I O N  GETS R E S U L T S  ( S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  I /  

GHT YEARS OF P R I V A T E  D I S P O S A L  AN EXAMPLE TO OTHERS ( S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  I /  P E O R I A ' S  E 1  
S 10-YEAR REFUSE S E F V I C E  CONTRACT ( C O S T ( C O L L E C T I 0 N )  S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  ) /  S A N T A  BARBARA AWARD 
HE LAREDO STORY OF S A N I T A T I C N  PROGRESS ( VECTOR P E S T  S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  R E C L A M A T I O N (  LAND)  I /  T 

MONTGOMERY'S M U L T I - D U M P  L A N D F I L L  PROGRAM ( S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  VECTOR(CONTROL1 ) / 
HOW T O  GET GOOD COMPACTION I N  A S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L L  COMPACTION ) /  

L A N D F I L L  L O G I S T I C S  ( S A N I T A R Y - L A N D F I L L  COMPACTION I /  
I S  B A L E D  REFUSE THE ANSWER ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  I /  

ONS T O  D E L I V E R  BALES I N  A S E A L E D  R A I L C A R  CONTAINER ( S A N I T A R Y - L A N D F I L L  COMPACTION B A L I N G  R A I L - H A U L  TRANSFE 
HAUL TO DESERT L A N D F I L L  ( R A I L - H A U L  TRANSFER-STATION S A N I T A R Y - L A N C F I L L  COMPACTION VOLUME-REDUCTION ECONOMI 
T I /  REPORT FROM BUCHANAN ( S A N I T A R Y - L A N D F I L L  COMPACTION(  EQUIPMENT COST(  EQUIPMEN 

E Q U I P M E h T  NEEDED FOR S A N I T A R Y  F I L L  ( S A N I T A R Y - L A N D F I L L  COMPACTION-EQUIPMENT I /  
C B I G  MACHINE FOR A L I T T L E  TOWN ( S A N I T A R Y - L A N D F I L L  COMPACTION-EQUIPMENT ) /  

BUCHANAN'S L A N D F I L L  USES 4-WHEEL TRACTOR ( S A N I T A R Y - L A N D F I L L  COMPACTION-EQUI  PMENT I /  
S A N I T A R Y  F I L L S  ARE THE ANSWER ( S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  ANIMAL-FEED I /  

U S E  DUMPS ON GROUND WATER Q U A L I T Y  ( P O L L U T I O N ( W A T E R )  S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  DECOMPOS I T  I O N  ) /  EFFECT 
B I O L O G I C A L - F R A C T I O N A T I O N  SLUDGE(SEWAGE1 I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  S I T € - L O C A T I O N  I /  COMPRE 

CONTROLLED T I P P I N G  - HOW CAN I T  CONTINUE? ( S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N ( T R E N D S 1  I /  
S C O T T I S H  A U T H O P I T Y  T E L L S  OF B R I T I S H  P R A C T I C E S  ( S A N I T A R Y - L A N D F I L L  COMPOSTING COLLECT I O N  I /  

E S  I N  GARBAGE ( PROJECTIONS BULKY-WASTE I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  ) /  W I L L  WE BU 

G I O N A L  ) /  S T A T E  I S  FAR B E H I N D  I N  USE OF F A C I L I T I E S  ( S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O N  C O L L E C T I O N  
RY 1 / T H E  REFUSE D I S P O S A L  PROBLEM ( C O S T ( O P E Q A T I N G 1  S A N I T A R Y - L A N D F I L L  COMPOSTING I N C I N E R A T I O N  HEAT-RECCVE 
P E R A T I N G )  I /  REFUSE D I S P O S A L  - SURVEY AND PROPHECY ( S A N I T A R Y - L A N C F I L L  COMPOSTING R A I L - H A U L  I N C I N E R A T I C N  C 
( C A P I T A L )  C C S T ( C P E R A T I N G 1  I N C I N E R A T I C N  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  COMPOSTING SALVAGE 1 / EUROPEAN REFU 
N S I N G  ( Q U A N T I T Y  ' C O P P O S I T I O N  C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N C F I L L  COMPOSTING SLUDGE(SEWAGE) ) /  FORWAR 

D I S P O S A L  GAP ( SALVAGE S A N I T A R Y - L A N C F I L L  COMPOSTING I N C I N E R A T I O N  I /  

P L A N N I N G  THE FUTURE OF SAN FRANCISCO B A Y  ( S A N I T A R Y - L A N D F I L L  C O N S E R V A T I O N  I /  
WHAT K I N D  OF PLANT--AND AT WHAT P R I C E  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  C O S T ( C A P I T A L 1  1 / 

L I N G  P L A N  MAY SAVE C I T Y  61n0,000 YEARLY ( COMPACTION S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L )  ) /  NEW C A N A D I A N  TRASH 

I N C I N E R A T I O N  OF REFUSE - FGREWORD AND I N T R O D U C T I O N  ( S A N I T A R Y - L A N C F I L L  C O S T ( C A P I T A L 1  RESEARCH-NEEDS ) /  MUN 

XAS HAULER OPERATES F I L L  J O I N T L Y  W I T H  M U N I C I P A L I T Y  ( S A N I T A R Y - L A N D F I L L  C O S T ( D I S P O S A L 1  C O L L E C T I O N ( C O h T A 1 N E R  
N I S H I N G  L A N D F I L L  S I T E S  WORRY MOST C A N A D I A N  HAULERS ( S A N I T A R Y - L A N C F I L L  C O S T ( D I S P 0 S A L I  S I T E - S E L E C T I O N  LAND-  

HOK T O  START A S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L )  C O S T ( O P E R A T 1 N G )  ) /  

Cl-OOSING T H E  R I G H T  I N C I N E R A T O R  ( D E S I G N  S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L I  S I T E - S E L E C T I O N  I/ 

A F I R M  P S I C E  FOR S I X  YEARS OF S E R V I C E  ( S A N I T A R Y - L A N D F I L L  C O S T ( E Q U 1  PMENT) C O S T ( O P E R A T I 0 N I  ) /  
WE PUT PROGRESS ABOVE P O L I T I C S  ( S A N I T A R Y - L A N D F I L L  COST(  O P E R A T I N G )  1 / 

MOUNT H O L L Y ' S  REFUSE PROGRAM ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  COST ( O P E R A T I N G )  I /  
GET OUT O F  THE DUMPS ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  ) /  

FUNDAMENTALS CF SA N I  TARY L A N D F I  LL OP EP AT I O N S  ( S AN I T A R Y - L A N D F  I L L  COST (OP ER AT I N G )  ) / 
L A N D F I L L  O P E R A T I O N S  BY LOS ANGELES COUNTY ( S A N I T A R Y - L A N D F I L L  COST ( O P E R A T I N G )  I/ 

ONE-MAN L A N D F I L L  SERVES 35 ,000 PEOPLE ( S A N I T A R Y - L A N D F I L L  C O S T [ O P E R A T I N G I  I / 
COUNTY RUNS ECONOMICAL L A N D F I L L S  ( S A N I T A R Y - L A N C F I L L  C O S T ( O P E R A T I N G 1  ) /  

COLD WEATI-ER I S  NO OBSTACLE TO FILL-AND-COVER ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) ) /  
DC YOU R E A L I Z E  ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  I /  

THE S A N I T A R Y  L A N D F I L L  - HOW I T  OPERATES ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) ) /  
WE B U R I E D  OUR C O M P L A I N T S  W I T H  REFUSE ( S A N I T A R Y - L A N O F I L L  COST(OPERAT1NG) ) /  

C I T Y  ENGINEER G I V E S  F U L L  STORY OF L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  I /  
ONLY ONE ANSWER - I N C I N E R A T I O N  ( SALVAGE G R I N D I N G  S A N I T A R Y - L A N D F I L L  COST ( O P E R A T I N G )  ) /  

AND CONSERVATION BY A E R O B I C  L A N D F I L L  S T A B I L I Z A T I O N  ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) ) /  L 
O F  E F F O R T S  A T  I N C I N E F A T I C N  I N  THE LOS ANGELES AREA ( S A h I T A R Y - L A N C F I L L  C O S T ( O P E R A T I N G 1  ) /  H I S T O R Y  

SHOWS S A V I N G S  BY U S I N G  CONTRACT METHOD ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  I /  COMMUNITY 
ORE REFUSE W I T H  40 PERCENT FEWER TRUCKS ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) I /  31 PERCENT M 
R MOSES L A K E  A S  OPEN C U M P I N G  ENDS, L A N D F I L L  B E G I N S  ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  I /  NEW L E A S E  ON L I F  
Y MODERNIZES W I T H  CONTAINERS ( C O L L E C T I O N ( C O N T A 1 N E R )  S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  I /  400 YEAR OLD FLO 

TRANSFER S T A T I O N  SAVES SANTA MONICA $60,000 ( S A N I T A R Y - L A N D F I L L  COST(  O P E R A T I N G )  C O L L E C T I O N  I / 

03-0 1-0 16 18 
07-01 -0 1044 
C3-03-0 17 31 
07-C 3 -00 209 
08-10-01849 
03-08-00363 
07-03-00 134 
06-03-O@ 102 
03-09-00845 
07-04-01917 
07-01-00153 
07-0 1-0 1906 
03-0 1-0 1842 
01-01-01176 
06-04-01159 
05- 0 5-0 1 81 7 
0 8 - 0 4 4  1857 
03-03-00173 
07-0 8-0 21 10 
0 4-0 2-00 5 6 2 
01-05-0 19 62 
0 1-0 5-0 17 83 
02 -0 1-02 102 
0 1-07-0 12 48 
0 1-G 5-0 1747 
03-0 1-0 1726 
0 1-0 5-0 20 89 
05-05-00 193 
02-03-91499 
0 1-0 4-0 18 23 
08 -03 -0 18 74 
05- 0 2-0 19  63 
08-03-CO6 19 
10-08-000 57 
07- 10-00194 
01-01-01991 
08-C3-0 20 8 5  
0 7- 12-0 169 2 
07-01-01595 
07-01-01 549 
07-0 1-0 1453 
07-0 1-0 1469 
'37-0 1-012 1 6  
07-01-01204 
07-02-00358 
10-03-00794 
10-OB-00053 
10-08-012 62 
07-02-C 1634 
07-02-00156 
0 7- 0 2- 0 1 4 10 
07-0 2-0 1604 
07-01-01184 
07-06-0 1690 
0 1-0 1-0 11 15 
07- 14-C 2 1  46 
03-0 1-0 15 89 
0 1-0 1-00 657 
01-0 1-002 1 3  
0 1-05-0C656 
01-01-00070 
01-01-0 13 17 
01-01-00108 
01-01-C13 82 
07-03-CO9 30 
0 8- 1 3  -009 2 3 
G 3-0 5-0 18 29 
07-0 1-00227 
0 8- 0 3-00 6 10 
0 8 - 0 3 4 0 7  44 
07-01-01833 
07- 03-0 17 84 
07-02-00100 
01-05-00207 
03-0 1-OG5 19 
07-01-00165 
07-0 1-00545 
07-0 1-00738 
07-0 1-0 100 1 
07- 0 1-0 10 3 7 
07-C?-01077 
07-0 1-0 10 80 
07- @ 1- 0 1360 
07-0 1-0 1416 
07-01-02157 
0 8- 0 3-007 97 
10-10-00966 
0 8-0 3-0 1 3 41 
0 3-08-00397 
03-01-0 1458 
07-01-01548 
03-01-01814 
03-03-00502 

n 
LJ I 
1 

r 
LJ 

? 
li 

f? 
LJ 



I 
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- 7 
I 

3 

- -3 

L.J 

O P E R A T I O N  OF T H E  REFUSE T I P  OF ANGOULEME ( S A N I T A R Y - L A N D F I L L  
OGRESS REPORT C I T Y  OF M A D I S O N  P I L O T  PLANT ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  
OVERY I N C I N E R A T I O N  ) /  OUR L A N D F I L L  P L A Y S  F A V O R I T E S  ( S A N I T A R Y - L A N C F I L L  
PERFORMANCE B U D G E T I h G  - I T S  VALUE AND SHORTCOMINGS ( S A N I T A R Y - L A N D F I L L  
HE ORANGE COUNTY REFUSE D I S P O S A L  SYSTEM ( P R O J E C T I O N  S A N I T A R Y - L A N D F I L L  
O F  E F F O R T S  A T  I N C I N E R A T I O N  I N  THE L O S  ANGELES AREA ( S A N I T A R Y - L A N D F I L L  

C I T Y  ENGINEER G I V E S  F U L L  STORY OF L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I  L L  
N1 1 / F I L L  F I R S T ,  T H E N  COMPACT ( S A N I T A R Y - L A N D F I L L  

L A N D F I L L  FROM EYESORE TO ASSET ( S A N I T A R Y - L A N D F I L L  
COMMENDATICNS O F  STUDY T O  REVAMP S A N I T A T I O N  SYSTEM I S A N I T A R Y - L A N D F I L L  

L A N D F I L L  BOOM1 NG I N  P E N N S Y L V A N I A  TOWN ( S A N I T A R Y - L A N D F I L L  
I C s  AND A E S T H E T I C S  OF NEW JERSEY L A N D F I L L  R E V I E W E D  ( S A N I T A R Y - L A N D F I L L  
/ P L A N N I N G  I S  T H E  KEY TO AMES' L A N D F I L L  SUCCESS ( S A N I T A R Y - L A N D F I L L  

S A N I T A R Y  F I L L  - HOW I T  OPERATES - PART I ( S A N I T A R Y - L A N C F I L L  
HOW TO E S T I M A T E  HOURLY S A N I T A R Y - L A N D F I L L  

B U R I E D  25 YEARS AND S T I L L  L E G I B L E  ( S A N I T A R Y - L A N D F I L L  
R E C L A M A T I O N ( L A N D ) /  S A N I T A R Y  F I L L  - HOW I T  OPERATES ( S A N I T A R Y - L A N O F I L L  

WHEN TO B U I L D  AN I N C I N E R A T O R  ( S A N I T A R Y - L A N D F I L L  
NOVEL REFUSE TRANSFER S T A T I O N  ( S A N I T A R Y - L A N D F I L L  

T I O N  I /  T H E  S A N I T A R Y  F I L L - - H O W  I T  OPERATES P A R T  I 1  ( S A N I T A R Y - L A N D F I L L  
I L D  I N C I N E R A T O R  NEXT T O  D I S P O S A L  S I T E  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  
N O M I C S  1 /  MUNI  C I  P A L  I N C I N E R A T I  ON ( S A N I T  ARY-L A N D F I L L  
WHO WILL W I N  ( I N C I N E R A T I O N  HEAT-RECOVERY COMPOSTING S A N I T A R Y - L A N D F I L L  
MPACT OF THE S O L I D  WASTE D I S P O S A L  ACT ( I N C I N E S A T I O N  S A N I T A R Y - L A N D F I L L  
R A T 1  ON COMPOSTING COMPO S I  T I  ON Q U A N T I  T Y  HEAT-RECOVERY S AN I T A R Y - L A N  C F I L L  

OKLAHOMA S T U D I E S  R E F U S E  P R A C T I C E S  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  
F THE P H S  I SALVAGE COMPOST1 NG G R I N D I N G  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  

R E G I O N A L  APPROACH THE B E S T  S O L U T I O N  ( I N C I N E R A T O R  S A N I T A R Y - L A N D F I L L  
S I X T H  YEAR W I T H  GARBAGE GRINDERS ( ANIMAL-FEED S A N I T A R Y - L A N D F I L L  

EVELOPMENTS I N  REFUSE D I S P O S A L  ( H E A L T H  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  
O S I N G  OF I N S E C T I C I D E  C O N T A I h E R S  AT A C I T Y  L A N D F I L L  ( S A N I T A R Y - L A N C F I L L  
ODS - ADVANTAGES OF REFUSE I N C I N E R A T I O N  ( COMPOSTING S A N I T A R Y - L A N D F I L L  

REFUS E D I S P O S P L  BY CONTRACT EXTPAORDINARY ( S A N I T A R Y - L A N D F I L L  
REFUSE P U L V E R I Z I N G  P L A N T  FOR DUNDEE ( SALVAGE ( M E T A L )  S A N I T A R Y - L A N D F I L L  

SAN I TAR Y - L  AN DF I L L 
RTFORD AN EXAMPLE OF COOPERATION ( COST ( O P E R A T I O N A L  1 S A N I T A R Y - L A N D F I L L  
L E A N S  DEPARTMENT F A C E S  S P E C I A L  PROBLEMS ( C O L L E C T I O N  S A N I T A R Y - L A N O F I L L  
LONG TERM E V A L U A T I O N  OF S A N I T A R Y  L A N O F I L L  ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  
800 M I L L I O N  POUNDS ( Q U A N T I T Y  P R O J E C T I O N  BULKY-WASTE S A N I T A R Y - L A N D F I L L  
E WORLD'S LARGEST S P N I T A T I O N  DEPARTMENT ( C O L L E C T I O N  S A N I T A R Y - L A N O F I L L  
SE AND L I T T E R  CCNTRGL I N  R E C R E A T I O N  APEAS ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  

A B R I T I S H  V I E W  O F  D I S P O S A L  PROBLEMS ( S A N I T A R Y - L A N O F I L L  
POSAL PROBLEMS I N  T H E  COUNTY O F  S T E R L I N G  ( CIPEN-DUMP S A N I T A R Y - L A N D F I L L  

I /  T I P  1' TOP C I T Y  " GET NEW REFUSE D I S P O S A L  P L A U T  ( S A N I T A R Y - L A N D F I L L  
I /  CONNECTICUT HPS GROWING D I S P O S A L  WOES ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  
A L )  I /  L A N D F I L L S  T H E  B E S T  FOR M I N N E A P O L I S - S T .  PAUL ( S A N I T A R Y - L A N D F I L L  
A R A C T E R I  S T I C S  ( R E C L A M A T I O N  C O L L E C T I O N  A I R - P O L L U T I O N  S A N I T A R Y - L A N D F I L L  
( D I S P O S A L  I /  WASTE D I S P O S A L  WITHOUT A I R  P O L L U T I O N  ( S A N I T A R Y - L A N D F I L L  

) /  M U N I C I P A L  REFUSE D I S P O S A L  ( Q U A N T I T Y  C O M P O S I T I O N  S A N I T A R Y - L A N D F I L L  
F O R E I G N  REFUSE P P A C T I  CE ( C O L L E C T I O N  L I T T E R - R E M O V A L  S A N I T A R Y - L A N D F I L L  

N S O L I D  W PSTE MANAGEMENT ( VECTORS PATHOGEN Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  
C T I C E S  FOR REFUSE C O L L E C T I O N  AND D I S P O S A L  ( Q U A N T I T Y  S A N I T A R Y - L A N D F I L L  

AFFLUENCE ( C O S T - B E N E F I T  SYSTEMS-ANALYSIS OPEN-DUMP S A N I T A R Y - L A N D F I L L  
FUTURE W I T H  R E G I O N A L  R E F U S E  D I S P O S A L  P L A N  ( R E G I O N A L  S A N I T A R Y - L A N D F I L L  
O L E  FOR S C O T T I S H  C I T Y  ( ECONOMICS COMPOSTING SALVAGE S A N I T A R Y - L A N D F I L L  
/ STUDY ADVOCATES ST. L O U I S  USE NEARBY S T R I P  M I N E S  ( S A N I T A R Y - L A N D F I L L  
G ) /  MECHANICAL METH@DS OF REFUSE D I S P O S A L  ( SALVAGE S 4 N I T A R Y - L A N D F I L L  
STERN I L L I N O I S  M E T R O P O L I T A N  AREA P L A N  ( OPEN-DUMPING S A N I T A R Y - L A N G F I L L  
I E D  AT M.I.T. ( P Y R O L Y S I S  COST S A C K I P A P E R )  R A I L - H A U L  S A N I T A R Y - L A N D F I L L  
R T H  COVER CN F L Y  EMERGENCE FROM S A N I T A R Y  L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  
X P L O S I V E  HAZARDS I N  B U I L D I N G S  ERECTED I N  L A N D F I L L S  ( S A N I T A R Y - L A N C F I L L  

L A N D F I L L  SHORTAGES SPUR O F F I C I A L  A C T I O N  ( S A N I T A R Y - L A N D F I L L  
S I N G L E  CCNTRPCTOR SERVES A L L  S E A T T L E  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  

E A L T H  DEPARTMENT PUTS CURB ON OPEN DUMPS ( OPEN DUMP S A N I T A R Y - L A N D F I L L  
PDVISORY 8OARC HELPS DRAFT MOOERN L A N D F I L L  R U L E S  ( S A N I T A R Y - L A N D F I L L  
P U B L I C  ACCEPTANCE CIF D I S P O S A L  I S  D I F F I C U L T  ( T E P E E  S A N I T A R Y - L A N D F I L L  

OW T O  W I N  F R I E N D S  AND G E T  A L A N D F I L L  S I T E  APPROVED I S A N I T A R Y - L A N D F I L L  
L S O L I D  WASTES - THE PROBLEMS O F  T H E  FOOD I N D U S T R Y  ( S A N I T A R Y - L A N D F I L L  
OM HERE ( I N C I N E R A T I O N  E M 1  S S I O N ( C O N T R 0 L )  BULKY-WASTE S A N I T A R Y - L A N C F I L L  
NSFER P O I N T  CLOSE T O  C A P I T O L  H I L L  ( TRANSFER-STATION S A N I T A R Y - L A N D F I L L  
CONSTRUCTION ON REFUSE L A N O F I L L S  ( R E C L A M A T I O N ( L A N 0 )  S A N I T A R Y - L A N D F I L L  
(WATER)  I /  I N F L U E N C E  OF S A N I T A R Y - L  AN C F I L L  
E C T I O N I  I /  D I S P O S A L  COMMENTS? DUMPS VERSUS F I L L S  I S A N I T A R Y - L A N D F I L L  

THE S A N I T A R Y  F I L L  COMES F I R S T  ( S A N I T A R Y - L A N D F I L L  
GROUND-WATER C C N T A M I N A T I O N  I N  AN URBAN ENVIRONMENT ( S A N I T A R Y - L A N D F I L L  

L I G H T  TRACK-TYPE E Q U I P M E N T  SHOWS USEFULNESS I N  S A N I T A R Y - L A N C F I L L  
A P P L I C A T I O N  O F  I N S E C T I C I D E S  A T  DUMPS ( S A N I T A R Y - L A N D F I L L  

P U L V E R I Z A T I O N  CONTINUES TO SPREAC I N  GREAT B R I T A I N  t S A N I T A R Y - L A N D F I L L  
A CLEANER C I T Y  THROUGH TEAMWORK ( C O L L E C T I O N  S A N I T A R Y - L A N C F I L L  

R - P L L  E N G I N F E R I N G  E V A L U A T I O N  ( D E F I N I T I O N S  OPEN-DUMP S A N I T A R Y - L A N D F I L L  
GPS MOVEMENT I N  L A N D F I L L E D  R U B B I S H  ( S A N I T A R Y - L A N D F I L L  

D-WASTE D I S P O S A L  - P A R T  I 1  - THE S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  
N T E R I M  REPORT ( C O M P O S I T I O N  I N C I N E R A T I O N  BULKY-WASTE S A N I T A R Y - L A N O F I L L  
N T A M I N A T I O N  P O T E N T I A L  OF SOME WASTE D I S P O S A L  S I T E S  ( S A N I T A R Y - L A N D F I L L  

COUNTY B A T T L E S  FOR L A N D F I L L  S I T E S  ( COST(OPERAT1 NG) S A N I T A R Y - L A N D F I L L  
S A N I T A R Y  f I L L  ROUNDUP ( S A N I T A R Y - L A N D F I L L  

F I L L S  CANYON TO G A I l v  NEEDED LAND ( R E C L A M A T I O N ( L A N D )  S A N I T A R Y - L A N C F I L L  
D U C T I O N  ) /  G I A h T  R P I L H P U L  L A N C F I L L  PLAY ( COMPACTION S A N I T A R Y - L A N D F I L L  

HOW TO B U I L D  P S A N I T A R Y  F I L L  I N  SWAMPLANDS ( S A N I T A R Y - L A N D F I L L  
S E A T T L E ' S  R E F U S E  D I S P O S A L  REFORMATION ( S A N I T A R Y - L A N D F I L L  

COUNTY I N  OREGON OPENS L A N D F I L L  TO C I T I Z E N S  ( S A N I T A R Y - L A N D F I L L  

NGFORD R.D.C. I N S T A L L S  V I C K E R S  SEERORUM P U L V E R I Z E R  ( S A N I T A R Y - L A N D F I L L  

REG I O N  A L  R EFUS E-D I S PO S A L  SO L U T I  ON ( 

T A T I O N  D I S T R I C T S  OF LOS-ANGELES COUNTY, C A L I F O R N I A  ( S A N I T A R Y - L A N D F I L L  

C O S T ( O P E R A T 1 N G I  COMPOSTING ) /  
COST(OPERAT1NG) C O S T ( C A P 1 T A L )  B A L L 1  
COST (OP E R A T I N G )  COST(CHARGES LAND- 
COST(OPERAT1NG) COST ( C O L L E C T I O N )  ) /  
COST(  OPERATING)  COST(  TRANSFER)  T R A N  
COST (OP ER AT I N  G I  EM I S  S I O N  ( CONTROL 
COST ( OPERAT I NG) EQUIPMENT ) /  
COST(OPERAT1NG) E Q U I  PMENT(COMPACTI0  
COST ( O P E R A T I N G )  I N C I N E R A T I O N  ) /  
C O S T ( O P E R A T I N G 1  I N C I N E R A T I O N  ) /  HAM 
C O S T ( O P E R A T I N G 1  R E C L A M A T I O N (  L A N D )  / 
COST ( O P E R A T I N G )  R E C L A M A T I O N ( L A N D 1  
COST(  O P E R A T I N G )  R E C L A M A T I O N (  LAND)  1 
C O S T ( O P E R A T I 0 N )  I /  
COSTS ( CCST(OPERAT1NG) ) /  
D E C O M P O S I T I O N  1 / 
D ECOMPOS I T  I ON ( PRODUCTS 1 COST (OPERAT 
D E S I G N  P E S T  VECTOR ) /  
ECONOMICS COMPACTION ) /  
ECONOMICS COST ( O P E R A T I N G  I VOLUME-RE 
E M I S S I O N (  CONTROL) C A P A C I T Y  ) /  BU 
EM I S S I O N t  CONTROL I HEAT-RECOVERY ECO 
E M I S S I O N ( C O N T R 0 L I  P R O J E C T I O N S /  C Z T I  
E M I S S I O N (  CONTROL) Q U A N T I T Y  I /  I 
E M I S S I O N (  CONTROL WATER-WALL SALVAG 
F E E ( C O L L E C T I O N 1  COST ( D I S P O S A L )  ) /  
GRANTS ) /  THE MARCH 0 
GRINDER(GARBAGE1 I /  
G R I N D E R ( H 0 M E )  G I S P O S A L ( S E W E R )  I /  
G R I N D I N G  ) /  W A L L 1  
G R I N D I N G  VECTOR PEST COMPOSTING ) /  
HEALTH I /  STUDY OF HAZARDS I N  D I S P  
HEAT-RECOVERY I /  GARBAGE PROCESSING 
I N C I N E R A T I O N  I /  
I N C I N E R A T  I O N  ) /  
I N C I N E R A T I O N  I /  
I N C I N E R A T I O N  ) /  HA 
I N C I N E R A T I O N  I /  NEW OR 
I N C I N E R A T I O N  I /  NEW JERSEY R E V I E W  T 
I N C I N E R A T I O N  ) /  S O L I 0  WASTES - EVER 
I N C I N E R A T I O N  BARGE I /  T H  
I N C I N E R A T I O N  C O L L E C T I O N  C O M P C S I T I C N  
I N C I N E R A T I O N  COMPOSTING ) /  
I N C I N E R A T I O N  COMPOSTING I /  D I S  
I N C I N E R A T I O N  COST(  C A P I T A L  SALVAGE 
I N C I N E R A T I O N  C O S T ( C A P 1 T A L )  C O S T ( 0 P E  
I NC I NERAT I ON COST ( OPERAT I N G  COST ( C  
I N C I N E R A T I O N  D E F I N I T I O N  COMPOSTING 
I NC I NER AT I O N  EM I S S  I O N  ( CONTROL 1 RES I 
I N C I N E R A T I O N  G R I N D I N G  ANIMAL-FOCD C 
I N C I N E R A T I O N  G R I N D I N G  D I S P O S A L (  WATE 
I N C I N E R A T  I O N  HEAT-RECOVERY C O L L  E C T I  
I N C I N E R A T I O N  OPEN-DUMP ) / A SURVEY 
I N C I N E R A T I O N  PACKAGING COMPOSTING F 
I N C I N E R A T I O N  POLLUT ION(WAT ER 1 P O L L U  
I N C I N E R A T  I O N  R E C L A M A T I O N ( L A N D 1  I N C I  
I N C I N E R A T  I O N  R E C L A M A T I O N ( L A N 0 )  QUAN 
I NC I NE R A T 1  ON SACK ( PAPER 1 CCMM ERC I AL 
I NC I N  ER AT OR RE SE ARC H-N E E O S  A N I  MA L-F 
I N C I N E R A T O R S  BULKY-WASTE SALVAGE AD 
I N S E C T ( C O N T R 0 L )  I /  E F F E C T  OF EA 
L A N D ( R E C L A M A T I 0 N  1 SAFETY I /  CONTROL 
L A N D ( S H 0 R T A G E )  I /  
LAW C H A R G E ( C O L L E C T I 0 N I  I /  
LAW I N C I N E R A T I O N  POLLUT I O N ( W A T E R 1  V 
LAW STANDARDS I /  
L E G A L  ) /  
L E G A L t P R O B L E M S )  ) /  H 
OCEAN-DISPOSAL COMPOSTING I /  I N D U S T  
OCEAN-PUMPING / SOL I D  WASTE D I  SPOS 
ODOR C O L L E C T I O N  Q U A N T I T Y  ) /  ODORS C 
ODOR (CONTROL)  C O M P O S I T I O N  SETTLEMEN 
ON GROUND WATER Q U A L I T Y  ( P O L L U T I O N  
OPEN DUMP CCST ( O P E R A T I N G  1 COST ( C O L L  
OPEN-DUMP ) /  
OPEN-DUMP POLLUT ION(WAT ER I /  
OPEN-DUMP Q U A N T I T Y  CHARACTER I S T I C S  
O P E R A T I O N S  ( C O S T ( C A P 1 T A L )  / 
PEST I /  
PEST(CONTROL1 VOLUME-REDUCTI CN COST 
PEST-CONTROL ) I  
P O L L U T I O N  ) /  M U N I C I P A L  SOLIC-WASTE 
P O L L U T I O N  (WATER) I / 
P O L L U T I O N ( W A T E R )  I /  M U N I C I P A L  S O L I  
P O L L U T I O N ( W A T E R )  I /  QUAD-CITY S O L I D  
P O L L U T I O N (  WATER I /  SYSTEM FOR E V A L  
P U L V E R I Z A T I O N  S A L V A G E  I /  
Q U A N T I T Y  1 / 
QUAN-TITY COLLECT ION-EQUIPMENT I / 8 U  
R A I L - H A U L  TRANSFER-STAT1 CN VCLUCE-R 
R E C L A M A T I O N ( L A N D 1  ) /  
R E C L A M A T I  Ch( L A N D )  ) /  
R E C L A M A T I O N (  LANO) / 

0 7-0 1-0 1374 
0 5-0 2-0 18 58 
07- 0 1-00 143 
01-02-01464 
01 -0 5-0 1830 
0 8- 0 3- 009 60 
07-01-01594 
07-02-00098 
07-01-00548 
0 8-03-00077 
07-0 1-01786 
07-0 1-00228 
07-0 1-0 15 84 
07- 0 1-0 1 3  5 8 
07-12-01720 
07-00-00089 
07-0 1-0 13 59 
08-03-00793 
03-03-01017 
0 7-0 1-006 3 2 
08-03-00691 
08-03-021 12 
0 1-0 1-00688 
01-04-00232 
01-01-00462 
01-01-00848 
01-0 1-01 178 
01-05-00084 
09-07-008 49 
G 5-0 6-0 15 15 
01 -0 1-0 1237 
07-01-00 643 
0 8-0 3-00065 
0 1 -0 4 -00 1 27 
05-01-01252 
07-0 1-000 75 
08-C3-01569 
03-'21-00447 
0 1 -0 5 -00 2 29 
0 1-0 1-0 10 46 
03-01-01701 
02-0 1-0 18 63 
01-01-00505 
01-0 1-01887 
0 8-03 -0 129 8 
01-01-00419 
07-01-0 1808 
02-01-011 19 
0 1- C 1- 009 6 3  
01-0 1-007 26 
0 1-0 1-01 636 
0 1-06-0 10 45 
01-01-00675 
01- 01-00690 
01-05-00182 
06-03-00518 
C7- 14-01739 
0 1-01-02098 
01-05-01293 
0 1-0 1-00972 
07 -C5-00 191  
C7-10-00613 
07-04-01913 
03 -1 3-0 16 13 
01-04-0 1781 
07- 1 1-0 2 154 
01-04-0 160 5 
0 7- 14-00 708 
01-10-01122 
01-C 1-00624 
03-123-0 18 51 
07-10-00177 
07-06-00185 
07-01-00 394 
07-01-013 30 
07-06-OC667 
01-01-00685 
0 7-C 2-0 1 3  3 7 
0 7-0 5-00 5 77 
05-09-00692 
07-01-0052 5 
01-01-00407 
07-08-00188 
0 7- 0 1-004 12 
0 1-05-0 210 1 
07-06-00659 
07-0 1-0 18 18 
07-0 1-0 11 11 
(27- 0 1-0 1460 
1 0 -08 -CO 9 80 
07- 0 1-0 10 79 
07-01-0 1365 
07 -0 1-0 18 2 5 
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TEMPERATURE I S  A T E S T  OF D E C O M P O S I T I O N  
S A N I T A R Y  F I L L  RE-USED S A F E L Y  

MORE CROPLAND FOR KEARNEY 
REFUSE MAKES A RUNWAY 

SWAMPS D I S A P P E A R  I N  GARYT I N D I A N A  
FROM GARBAGE TO GOLF COURSE 

N I T A R Y  F I L L S  P R O V I D E  MOR E PLAYGROUNDS FOR RICHMOND 
C R E A T I O N  AREA TC R I S E  FROM L A N D F I L L  ( C O S T ( D I S P 0 S A L I  
DE AD ( TRAN SP3 R T A T I  CN CO ST(  C A P I  T A L  I TRANSFE R-STAT I ON 
A L  P L A N  PROVIDES FOR A 20-YEAR P O P U L A T I O N  I N C R E A S E  ( 

RHODE I S L A N D  F I R M  T A K E S  ON WARWICK C O L L E C T I O N  ( 
S A N I T A R Y  F I L L  R E P A I R S  FLOOD E R O S I O N  ( 

/ BURY GARBAGE ACCORDING T O  P L A N  ( 
NG ) /  WHERE W I L L  WE PUT A L L  T H A T  GARBAGE ( P A C K A G I N G  

A S A N I T A R Y  F I L L  B U I L T  I N T O  AN OPEN DUMP ( 
HOW T G  MAKE A L A N D F I L L  A T T R A C T I V E  ( 

RCENT FQOM OUR REFUSE C O L L E C T I O N  C O S T S  ( I N C I N E R A T O R  
X P L O S I O N  ANC F I R E  TRACED TO REFUSE GENERATED GASES ( 
VE-YEAR PROGRAM UPGRADES REFUSE S E R V I C E  ( C O L L E C T I O N  
I S P O S A L  P R A C T I C E S  ( C O S T ( O P E R A T I N G 1  LAW I N C I N E R A T I O N  

AS JAPANESE T G A I L  I N  WASTE D I S P O S A L  ( I N C I N E R A T I O N  
G E )  SALVAGE I /  

S A N I T A R Y  F I L L  PROVES OUT FOR P L A N T  S I T E S  ( 
NG) ) /  WHY SCUNTHORPE CHOSE P U L V E R I Z A T I O N  ( G R I N D I N G  
I F T  - A COMMUNITY P U B L I C  WORKS PROGRAM ( BULKY-WASTE 

A Y E A R  BY 1980 I N  SOUTHERN C A L I F O R N I A  ( P R O J E C T I O N S  
D E T E R C I N I N G  E F F E C T S  OF RECCMPACTION ON A L A N D F I L L  ( 

N D 1  ) /  REFUSE F I L L I N G  OF SWAMP I N  FRESH WATER LAKE ( 
I /  I-OW T @  U S E  YOUR COMPLETED L A N D F I L L S  ( 
L BULKY-WASTE VOLUME-REDUCTION C C S T ( U N 1 T )  COMPACTION 

WHY CONTRACTORS J O I N  A S S O C I A T I O N S  ( 
ONAL PLANNERS A h D  P F I V A T E  CONTRACTORS ( I N C I N E R A T I O N  
WASTE MANAGEMENT P R A C T I C E S  ( COMPOSTING I N C I N E R A T I O N  
R I Z A T I O N  - A T h E O R E T I C A L  CASE AND P R A C T I C A L  ANSWER ( 

T I R E  F A I L U R E  NO LENGER A PROBLEM ( 
REFUSE D I S P O S A L  ( SALVAGE 

DENVER'S NEW F I L L  T O  L A S T  40 YEARS ( 
A NEW I D E A  I h  L A N D F I L L  OPERATIOW ( COMPACTION 

BY R A I L R O A D  ( SHREDDING B A L I N G  S A 1  L-HAUL COMPACTION 
LOS ANGELES' AhSWER TO T H E  LONG HAUL PROBLEM ( 

E R Y  YEAR ( Q U A N T I T Y  C O L L E C T I C N  FREQUENCY BULKY-WASTE 
YORK D A I L Y  REFUSE ACROSS W I D E  B A Y  TO L A N D F I L L  S I T E  ( 
N C I N E R A T I O N  ( C C S T ( O P E R A T I N G 1  C O M P A C T I O N ( S T A T I 0 N A R Y  1 

A B I G  TRANSFER T R A I L E R  ( 
WALBROOK WHARF ( 

COMPACTING REFUSE I h  BARGES SAVES COSTS ( COMPACTION 
WORLD'S LARGEST L A N D F I L L  ( 

J O I N T  PRCGRAM S O L V E S  REFUSE D I S P O S A L  PROBLEM ( 
L A N D F I L L  METHOD COMES T O  C A P I T A L  OF MALAYA ( 

EFUSE D I S P O S 4 L  - P U L V E R I Z A T I O N  ( G R I N D I N G  COMPOSTING 
SUGGESTED L A N D F I L L  STANDARDS AND METHODS ( 

WHEELS OR TRACKS ( 
F L Y  EMERGENCY CONTROL I N  

NEW I D E A S  I N  REFUSE 
I M P O R T A N T  CHANGES MARK P H I L A D E L P H I A  

D E T F O I T  EDUCATES C I T I Z E N S  TO IMPROVE 

GARBPGE G R I N D I N G  ON SEWAGE SYSTEMS AND ENVIRONMENTAL 
ALMOST EVERYBODY WANTED BETTER REFUSE 

I N C I N E R A T I C N  BARGE 1 /  T H E  WORLD'S L A R G E S T  
THE C O L L E C T I O N  AND D I S P O S A L  OF REFUSE I N  THE COUNTY 

N i /  B I G  D R I V E  FOR MODERN 
SOME V I E W S  OF B R I T O N  ON 

R Y - L A N D F I L L  TRANSFER-STATION Q U A N T I T Y  C O M P O S I T I O N  1 / 
C O L L E C T 1  CN @PEN-DUMP I /  

M U N I C I P A L  REFUSE 
MMUNITY S E R V I C E S  D I S T R I C T  U S E D  TO SOLVE URBAN REFUSE 

W I C H I T A ' S  ORDINANCE ON 
J O I N T L Y  SPONSORED 

JASPER, IP-D. T MEPSURES I T S  GARBAGE-GRINDER 
O L L E C T I O N  R E C L A M A T I O N ( L A N D 1  I /  THE LAREDO STORY OF 
- D I S P O S A L  CONTAINER I /  S T R I C T  

REFUSE 
CANADA CONSIDERS RECOMMENDATIONS OF STUDY TO REVAMP 

M I N N E A P O L I S  
PROWLERS - 

N ACCIDENT ) /  I S  
( C D S T ( C O L L E C T 1 O N )  S A N I T A R Y - L A N D F I L L  C O L L E C T I O N  I /  
ON I /  PACKER SPEEDS C O N D I T I O N I N G  I N  
N G I  C O L L E C T I O N  ) /  TRANSFER S T A T I O N  SAVES 

REFUSE C O L L E C T I O N  W I L L  
C O S T ( C A P I T A L 1  I /  NEW C A N A D I A N  TRASH B A L I N G  P L A N  MAY 

P L A S T I C  BARRELS 
I I /  WE 

C C N T A I N E R  I Z A T I O N  OF COMMERCIAL REFUSE 
N I /  M O D I F I C A T I C N  OF I N C I N E R A T O R  P R E C I P I T A T O R  B A F F L E  
O L L E C T I O N  I /  D E T R C I T  I N C E N T I V E  SYSTEM 

C I T Y  
T I O N ( B A R G E 1  I /  COMPACTING REFUSE I N  BARGES 
P E R A T I N G )  VOLUME-REDUCTION ) /  REFUSE REDUCTION P L A N T  

T I F F I N 7  O H I O ,  BUYS BETTER REFUSE 

CEDAR R A P I D S ,  IOLdA, EXPORTS GOOD 

INCOME DEFRAYS COSTS A T  

I N G l  I /  V I L L A G E  OF 16,000 

S A N I T A R Y - L A N D F I L L  
SAN I T A R Y - L A N D F I L L  
SAN I T A R Y - L A N D F I L L  
S A N I  TARY - L A N D F I  L L 
S A N I T A R Y - L A N D F I L L  
S A N I T A R Y - L A N C F I L L  
S A N I  TA RY-L AN DF I L L  
S A N I T A R Y - L A N D F I L L  
S AN I T  ARY - L A N  OF ILL  
S A N I  TAR Y-L A N D F I  LL 
S AN I T  ARY -L AN D F I L L  
S A N I T A R Y - L A N D F I L L  
S A N I T A R Y - L A N D F I L L  
S AN I T  ARY - L A N  OF I L L  
S A N I  T A R Y - L A N D F I  LL 
SAN I T A R Y - L A N  D F I  L L  
S A N I T A R Y  -LAN OF1 LL 
S A N I  T A R Y - L A N D F I L L  
S AN I T  AR Y- L AN D F I L L 
S A N I T A R Y  -L ANDF I L L  
S A N I T A R  Y - L A N D F I L L  
S A N I T A R Y -  L A N D F  I L  L 
S A N I  T A R Y - L A N D F I  L L  
S AN I TAR Y-L AN D F  I L L 
S A N I T A R Y  - L  AN CF I L L  
S A N I T A R Y - L A N D F I L L  
S AN I T  AR Y-L AN D F I L L  
S A N I T A R Y - L A N D F I L L  
S A N I T A R Y - L A N D F I L L  
S AN I T A R Y - L  AN D F I L L  
S A N I  T A R Y - L A N D F I L L  
S A N I T A R Y - L A N D F I L L  
S A N I T A R Y  - L  AN OF I L L  
S A N I  T A R Y - L A N O F I  L L  
SAN I T A R Y - L A N D F I L L  
S A N I T A R Y - L A N D F I L L  
S A N I T A R Y - L A N D F I  L L  
S AN I T  AR Y-L AN D F  I LL  
SANITARY-LANDF I L L  
S A N I T A R Y - L A N D F  I L L  
S AN I T  ARY-L AN C F I L L  
S A N I T A R Y  - L A N D F I  L L  
S AN I T  AR Y- L AN DF I L L  
S A N I T A R Y - L A N  O F I L L  
S A N I  TARY-LANDF I L L  
SAN I T A R Y - L A N  D F I L L  
S A N I T A R Y - L A N C F I L L  
SAN I T A R Y - L A N D F I  L L  
S AN I T  ARY - L AN D F I L  L 
S A N I  T A R Y - L A N D F I  L L  

RECL AM AT I ON ( L AND I / 
R E C L A M A T I  EN(  LAND)  I / 
R E C L A M A T I O N ( L A N 0 )  I /  
RECLAMAT I O N ( L A N D 1  I/ 
R E C L A M A T I  ON( LAND / 
R E C L A M A T I O N (  LAND I 1 / 
R E C L A M A T I O N (  L A N D )  I/ SA 
R E C L A M A T I O N ( L A N D I  I /  GOLF COURSE AN 
R E C L A M A T I O N ( L A N 0 I  11 R A I L - H A U L  PROJ 
R E C L A M A T I O N ( L A N 0 )  ) /  S A N  D I E G O  D I S P  
R E C L A M A T I  ON ( L A N D  I C O L L E C T I O N  I / 
R E C L A M A T I C N ( L A N D 1  C O L L E C T I O N  I/ 
R E C L A M A T I  ON(LAND)  COST ( O P E R A T I N G )  ) 
R E C L A M A T I O N ( L A N D )  C O S T ( O P E R A T I N G 1  C 
RECLAMAT I ON (OPEN-DUMP I 
R E C L A M A T I  ON-LAND I / 
R O U T I N G  ECONOMICS C O L L E C T I O N - E Q U I P M  
SAFETY I / E 
SALVAGE ) /  F I  
SALVAGE ) /  A REVIEW O F  R E F U S E  D 
SALVAGE COMPOSTING I / 

SALVAGE SETTLEMENT FOUNDATIONS I /  
SALVAGE (COMPOS1 T I O N I  C O S T ( C A P 1 T A L I  
S A L V A G E ( M E T A L I  I /  O P E R A T I O N  J U N K L  
S A L V A G E ( M E T A L S 1  I /  E S T I M A T E D  1 2  M I L  
SETTLEMENT I /  
SETTLEMENT GAS-SEEPAGE P O L L U T I O N (  WA 
SETTLEMENT GAS-SEEPAGE U T I L I Z A T I O N  
SHREDDING 1 / TOWN 'OF HEMPSTEAD FACE 
S I T E - S E L E C T I O N  I /  
S I T E - S E L E C T I O N  REGIONAL-APPROACH I /  
S I Z E - R E D U C T I O N  I /  O B S E R V A T I O N S  OF C 
S I  ZE-REDUCTION COST ( C A P I T A L )  CCST (0 
T I R E  ( MA1 N TENANC E 1 
TRANSFER-STATION I /  
TRANSFE R-STAT I ON I / 
TRANSFER-STATION ) / 
TRANSFER-STATION I /  REFUSE D I S P O S A L  
TRANSFER-STAT1 ON C O S T ( O P E R A T I N G 1  I /  
T RAN S F ER- STAT I O N  I N  D US TR I A L ( QUA N T  I T 
TRANSFER-STATION QUANT I T Y  C O M P O S I T I  
T R A N S F E R - S T A T I O N  R A I L - H A U L  I /  MILWA 
TRANS FER- STAT I O N  VE H I C L  E ( TRANSFER I / 
TRANSPORT (BARGE)  ) /  
TRANSPORTATION(  BARGE 1 I / 
VECTOR R E C L A M A T I O N ( L A N 0 )  I /  
VECTOR(COATROL1 ) /  
VECTOR( CONTROL ) / 
VOLUME-REDUCTION I N C I N E R A T I O N  ) /  R 

1 / 

SALVAGE N E T S  $ 1 1 , 6 3 9  ( INCOMECSALVA 

I / 

0 7 - 0 8 - 0 1 0 8 2  
07-08-0 11 40 
07-10-01093 
07-10-01096 
0 7 - 1 0 - 0 1 1 3 7  
07- 10-01420 
07-10-01100 
07-10-01801 
10- 0 8- 002 97 
07-0 1-0 1 8 0 4  
0 3 - 1 3 - 0 1 6 8 2  
07-01-01349 
07-01-01199 
01-1 2 - 0 0 6 1 4  
07-01-01104 
07-0 1-00 1 12 
0 3 -  07-0 1436 
0 7 - 0 8 - 0  1 7 9 3  
07-01 -009 44 
01-01-01787 
0 1-0 1-00 6 6  3 
04-0 1-00 630 
07-10-00192 
0 5  -09 -0 1 2  73 
01-07-00976 
02-03-00076 
07-01-00651 
07- 0 1 ~ 0 0  1 89 
07-10-00091 
01-01-00979 
01- 12-0 1788 
01-05-00618 
01-01-020 18 
0 5-0  5 - 0  1370 
07-02-00080 
07- 0 1-0 1 5  14 
07-01-0 18 3 5  
07-13-0 2 1  37 
10-0 8-000 5 5  
03 -03 -0 1 2  10 
02-01-01741 
09-06-007 15 
10-0 8-0 1740 
03-03-00110 
09-06-009 19 
09-06-01870 
07- 0 1-0 2 1 41 
07-01-01209 
07-01-01556 
0 5 - 0 9 - 0  12 5 1  

S A N I T A R Y - L A N D F I L L ( S T A N D A R D S I  ) /  
S A N I T A R Y  - L A N  C F I L L - E Q U  I PMENT 
S A N I T A R Y - L A N D F I L L S  ( VECTOR (CONTROL)  ) /  
S A N I T A T I O N /  
S A N I T A T I O N  ( A N I M A L - F E E 0  LAW I /  
S A N I T A T I O N  ( C O L L E C T I O N  I /  

S A N I T A T I O N  ( HOME-GRINDER VECTOR I /  EFFECTS O F  
S A N I T A T I O N  ( S A N I T A R Y - L A N D F I L L  I /  
S A N I T A T I O N  ( S A N I T A R Y - L A N D F I L L  I /  
S A N I T A T I O N  DEPARTMENT ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  

S A N I T A T I O N  FARM I'/ 

S A N I T A T I O N  GETS R E S U L T S  ( S A N I T A R Y - L A N D F I  L L  C O L L E C T I O  

S A N I T A T I O N  NAVY C A R R I E S  NEW YORK D A I L Y  REFUSE ACROSS 
S A N I T A T I O N  O P E R A T I O N S  I N  FRANKFURT GERMANY ( SALVAGE 
S A N I T A T I O N  P R A C T I C E  I N  T E X A S  ( S A N I T A R Y - L A N O F I L L  I /  
SA N I T A T  I ON P ROB L E  MS / 
S A N I T A T I O N  PROCEDURES ( LAW I /  
S A N I T A T I O N  PROGRAM ( C O L L E C T I O N  STORAGE ) /  
S A N I T A T I O N  PROGRESS ( G R I N D E R ( H 0 M E )  I /  
S A N I T A T I O N  PROGRESS ( VECTOR PEST S A N I T A R Y - L A N D F I L L  C 
S A N I T A T I O N  STANDARDS OBSERVED BY S H I P S  AT SEA ( OCEAN 
S A N I T A T I O N  STUDY GROUP / 
S A N I T A T I O N  SYSTEM ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T I N G 1  
S A N I T A T I O N  SYSTEM SHOWS E F F I C I E N C Y  ( C O L L E C T I O N  ) /  
S A N I T A T I O N  UNIFORMS ATTRACT BETTER MEN/  
S A N I T A T I O N  WCRK T H E  R I S K I E S T  O F  C I T Y  J O B S  ( C O L L E C T I O  
SANTA BARBARA AWARDS 1 0 - Y E A R  REFUSE S E R V I C E  CONTRACT 
S A N T A  F E  F R E I G H T  YARDS ( C O L L E C T I O N (  V E H I C L E )  COMPACT1 
SANTA MONICA $ 6 0 ~ 0 0 0  ( S A N I T A R Y - L A N D F I L L  COST(  O P E R A T I  
SAVE $ 6 0 0 ~ 0 0 0  A N N U A L L Y /  
S A V E  C I T Y  B l O 0 ~ 0 0 c l  YEARLY ( COMPACTION S A N I T A R Y - L A N D F  

) / 

SANITATION ( COLLECTION CHARGES(COLLECTIONI i /  

S A N I T A T I O N  D I S T R I C T S  OF LDS-ANGELES COUNTY, C A L I F O R N I  

S A N I T A T I O N  I N  T H E  U.S. ( I N C I N E R A T I O N  COMPOSTING I /  

co 

SAVE MONEY ON REFUSE C O L L E C T I O N  ( ECONOMICS I /  
S A V E  37 PERCENT ON REFUSE C O L L E C T I O N  ( COST(OPERAT1NG 
SAVES $1000 PER WEEK ( C O L L E C T I O N  I /  
SAVES $ 1 5 ~ 0 0 0  PER U N I T  ( E L E C T R O S T A T I C - P R E C I P I T A T O R - B  
SAVES $2 M I L L I O N  YEARLY ( C O S T ( O P E R A T 1 N G I  ECONOMICS C 
SAVES $ 2 4 , 0 0 O / Y R  W I T H  S A N I T A R Y  L A N D F I L L  ( COST (OPERAT 
SAVES B Y  USE OF L P G  I N  REFUSE TRUCKS ( C O L L E C T I O N  I /  
SAVES COSTS ( COMPACTION S A N I T A R Y - L A N D F I L L  TRANSPORTA 
SAVES, L A N D F I L L  SPACE ( G R I N D I N G  S A L V A G E  COST ( C A P I T A L )  

07-1 1-00141 
0 7 - C 2 - 0 0 9 0 3  
07-05-01 5 9 0  
03-0 1-0 11 83 
03-01-0 1721 
03-0 1-0 120 5 
03- 0 1- 0 1 1 10 
09-0 1-0 1 5  2 8  
07-0 1-0 110 7 
07-0 1-0 140 3 
0 3 - 0  1-0 17 0 1 
0 1-01-006 8 5  
07-01-00604 
07-0 1 -0 1 5  95 
01-01-01 668 
09-06-OG7 15 
0 3 - 0  1-0 11 89 
07-0 1-0 1 0 8 3  
0 3 - 0 1 - 0 1 9 5 9  
0 1-0 4-0 1 7 5 8  
0 1 - 0 5 - 0 0 9 4 5  
09-0 1-0 13 2 8  
07-0 1-0 1469 
0 9-04-0 18 39 
0 1 - 1 2 - 0 1 4 6 5  
0 8- 0 3- 000 77 
03-0 1-00 136 
01 -1 2-0 13 5 2  
01-06-0 1 5 9 8  
07-0 1-0 1 4 5 3  
03-01-01822 
03-03-00502 
0 3 - 0 1 - 0 0 5 6 3  
03-0 5 - 0  1 8 2 9  
0 3 - 0 4 - 0 1 0 2 0  
03-01-00361 
03-02-00 587 
0 8 - 0 6 - 0  10 36 
0 3 - 0  1-0 1791 
0 7- 0 1- 00 5 74 
0 3 - 0 2 - 0 1 6 0 6  
09-06-01870 
0.5-0 1 - 0 0 0 9 5  

r 
L 

r- i 
L 

P 
c 

L 



I 

335 
I 
I 

i t  P E R A T I N G I  C O L L E C T I O R  1 /  TRANSFER S T A T I O N  SAVES SANTA MONICA $60,000 ( S A N I T A R Y - L A N D F I  L L  C O S T ( 0  

I COST ( C A P I T A L  I /  R E F U S E  T R A I N S  B R I N G  THREE-WAY S A V I N G S  ( C O L L E C T I O N  T R A I N S ( V E H 1 C U L A R I  COST(OPERAT1NG 
D E T R O I T  SHOWS h A Y  TO C L E A N  UP AT A S A V I N G  TO EVERYBODY ( C O L L E C T I O N  CONTAINER I /  

SOUTHERN C I T Y  TUPNS T O  CONTAINERS FOR S A V I N G S  ( CDLLECTION-EQUIPMENT ) /  
ST. C A T H A R I N E S  SEES S A V I N G S  ( C O S T ( C D L L E C T I 0 N I  ( C O L L E C T I O N  I /  

Y - L A N D F I L L  C O S T ( O P E P A T 1 N G I  I /  COMMUNITY SHOWS S A V I N G S  B Y  U S I N G  CONTRACT METHOD ( C O L L E C T I O N  S A N I T A R  
S P E C I A L  U N I T S  COLLECT M O V I E  L O T  SAWDUST ( COLLECTION-EQUIPMENT ) /  

S A N I T A R Y  ASPECTS OF COMPOSTED SEWAGE SLUDGE AND SAWDUST ( COMPOSTING PATHOGEN SLUDGE(SEWAGE1 I /  
ED S O I L S /  EFFECTS OF SAWDUST COMPOST ON S E E D L I N G S  GROWN I N  P E S T I C I D E - T R E A T  
T ( C A P 1 T A L I  C O S T ( O P E R A T I N G 1  I /  D I G E S T E R  CONVERTS SAWDUST I N T O  HUMUS ( B A C T E R I A ( C U L T U R E I  COMPOSTING COS 
ONER I /  EFFECT OF N I T R O G E N  SOURCES, WHEAT STRAW, AND SAWDUST ON N I T R O G E N  TRANSFORMATIONS I N  SUB-HUMID S O I L  
I /  SAWMILL MAKES TREE D I S P O S A L  P R O F I T A B L E  ( BULKY-WASTE 

A L Y S I S /  SCALE UP OF COMBUSTICN POT BEHAVIOR BY D I M E N S I O N A L  AN 
NO BED OF ROSES, SAYS NEOPHYTE OF C O L L E C T I O N S  ( C O L L E C T I O N  I /  

L E C T I O N - E Q U I P M E N T  ) /  B E H I N D  T H E  SCENES, REFUSE C O L L E C T I O N S  AT PURDUE U N I V E R S I T Y  ( COL 
WO EUROPEAN C I T I E S  USE CRUSHERS OPERATING ON 10-HOUR SCHEDULE ( G R I N D I N G  ) /  T 

F U L L - T I M E  SCHEDULE OF P H O E N I X  COMPOST PLANT ( DANO I /  
R E V I S E D  SCHEDULE S T R E A M L I N E S  GARBAGE C O L L E C T I O N /  

T I T Y  ) /  MOBILE,  ALABAMA SCHEDULES COMPOST P L A N T  ( COMPOSTING C O M P O S I T I O N  QUAN 
C I T Y  R E V I S E S  PCClTES FOR GREATER E F F I C I E N C Y  ( R O U T I N G  S C H E D U L I N G  I /  

E Q U A L I Z A T I O N  O F  REFUSE C O L L E C T I O N  ROUTES I SCHEDULING I /  
I N E E R ' S  SPEECH COVERS RANGE O F  I N D U S T R Y  ( C O L L E C T I O N  SCHEDULING I /  S A N I T A R Y  ENG 

E )  SLUDGE(SEWACE)  C O S T ( C A P I T A L 1  D E S I G N  I /  A COMBINED SCHEME OF SEWAGE D I S P O S A L  AND REFUSE CCMPOSTING I N  LE 
O S T I N G  I /  DAS KEHRICHTPROBLEM I N  DER SCHWEIZ ( T H E  R U B B I S H  PROBLEM I N  SWITZERLAND ( COMP 
-DUMP COST(OPERAT1NG) COMPACTION MOISTURE-CONTENT ) / S C I E N T I F I C  A N A L Y S I S  OF S A N I T A R Y  L A N D F I L L S  ( RESEARCH 
EWAGE I SALVAGE PATHCGEN I /  SOUTH A F R I C A N  COUNCIL FOR S C I E N T I F I C  AND I N D U S T R I A L  RESEARCH ( COMPOSTING ANALY 

ABANDONED V E H I C L E S  - THE GREATEQ LONDON C O U N C I L  SCHEME ( BULKY-WASTE I /  

I N C I N E R A T I O N  - P P R A C T I C A L  AND S C I E N T I F I C  APPROACH ( COMPOSITION COMBUSTION I /  
PROCESSING TECHNIQUE - P R A C T I C A L  CONCLUSIONS FROM S C I E N T I F I C  RESEARCH ( SEWAGE COMPOST I N G  I /  

NEBRASKA MAN W I N S  W I T H  SCOOTER P L A N  ( C O L L E C T I O N  I /  
I /  WASTE D I  SPOSAL METHODS - SCOPE AND L I M I T A T  I O N S  ( P O L L U T I D N ( W / S T E R I  OPEN-DUMPING 

SCOPE OF S O L I D  WASTE PROBLEM ( LAW G O A L I N A T I O N A L )  I /  
-0 X I  D A T I O N  I / S C O P I N G  STUDY OF T H E  WET A I R  O X I D A T I O N  O F  TRASH ( WET 
I /  F I R S T  P U L V E R I Z A T I O N  P L A N T  FOR SCOTLAND ( COMPOSTING VOLUME-REDUCTION DANO G R I N D I N G  
A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  1/  S C O T T I S H  A U T H O R I T Y  T E L L S  OF B R I T I S H  P R A C T I C E S  ( S A N I T  

BULKY-WASTE C O L L E C T I O N  I / REFUSE P L A Y S  KEY ROLE FOR S C O T T I S H  C I T Y  ( ECONOMICS COMPOSTING SALVAGE S A N I T A R Y  

I /  A P A R T I A L  ANSWER TO THE SCRAP-YARD B U R N I N G  PROBLEM ( BULKY-WASTE I N C I N E R A T I O N  
EUPOPEAN COMPOST SYSTEMS ( COMPOSTING S I Z E - R E D U C T I O N  S C R E E N I N G  S E P A R A T I O N ( I N E R T 1 A L  I 1 /  SOME S P E C I A L I Z E D  EQ 

GRANT OF THREE M I L L I O N  D O L L A R S  TO PUT UP SCREENS AROUND AUTO YARDS ( BULKY-WASTE l /  
O S T ( C A P 1 T A L )  C C S T ( O P E F A T 1 N G I  1/  NEW WAY T O  SCRUB I N C I N E R A T D R  GASES ( APARTMENT SCRUBBER(WATERI  C 

R U B B I S H ,  GOOD TO THE L A S T  SCRAP ( P Y R O L Y S I S  SALVAGE CCMPOSTING I /  

SLUDGE I N C I N E R A T O R  F L Y  ASH CONTROLLED BY C Y C L O N I C  SCRUBBER ( SLUDGE(SEWAGE1 E M I S S I O N ( C O N T R 0 L  I I /  
I N E X P E N S I V E  METHOD SOLVES F L Y  ASH PROBLEMS ( SCRUBBER( WATER) I / 

U L A T I O N S  FOR I N C I N E R A T O R S  ( D E S I G N  E M I S S I O N ( C O N T R 0 L I  SCPUBBER(WATER1 ) /  COMBUSTION AND H E A T  CALC 

OR M U N I C I P A L  I N C I N E R A T O R S  ( E M I S S I O N ( C O N T R 0 L  I D E S I G N  SCRUBBER(WATERI  CENTRIFUGAL-SEPARATORS B A G - F I L T E R S  I/ 
T E  F L Y - A S H  CONTROL ( C O S T ( C A P I T A L 1  E M I S S I O N (  CONTROL) SCRUBBER (WATER) ) /  BELMONT, MASSACHUSETTS, I N C I N E R A T D  

NEW WAY TC SCRUB I N C I N E R 4 T O R  GASES ( APARTMENT SCRUBBER(WATER1 C O S T ( C A P 1 T A L I  C O S T ( O P E R A T I N G 1  I /  
I N C I N E R A T O R  PROGRAM ( SCRUBBER(WATERI  D E S I G N  SEWAGE(EFFLUENT I I /  

L L A T I O N S  ( C A L C R I F I C - V P L U E  D E S I G N  S E L E C T I O N  Q U A N T I T Y  SCRUBBER(WATER1 E M I S S I D N ( C O N T R 0 L I  I /  G U I D E  TO I N C I N E R  

VERY ( E M I S S I O N ( C O N T R 0 L  I E L E C T R O S T A T I C - P R E C I P I T A T O R S  SCRUBBER(WATERI  POWER BULKY-WASTE COST ( C A P I T A L )  I /  CO 
TER-SCRUBBER E M I S S I O N ( C O N T R 0 L )  I /  TWO METHODS OF WET S C R U B B I N G  OF GASES FOR REDUCTION O F  ATMOSPHERIC P O L L U  
G E ( C O M P O S I T I 0 N  I COST(  C A P I T A L )  C U S T ( O P E R A T I N G 1  I / WHY SCUNTHORPE CHOSE P U L V E R I Z A T I O N  ( G R I N D I N G  SANITARY-LA 

I N C I N E R A T O R  H E L P S  H E A T  SHOPPING CENTER ( SCRUBBER(WAT E R I  HEAT-RECOVERY H E A T I N G ( S P A C E I  I / 

S T R I C T  S A N I T A T I O N  STANDARDS OBSERVED BY S H I P S  A T  SEA ( OCEAN-DISPOSAL C O N T A I N E R  I /  

SEA GOING GARBAGE ( H E A L T H  LAW I /  
REFUSE D I S P O S A L  AT S E A  AND I N  PORTS/ 

7,50Q GRANTED HARVAFD U N I V E R S I T Y  FOR I N C I N E R A T I O N  A T  SEA STUDY ( OCEAN-DISPOSAL I /  $19 
UNDER COVER AGENT - THE CASE OF T H E  S E A L E D  F L A M E  AND CLEAN A I R  ( I N C I N E R A T O R  I /  

SMOKELESS I N C I N E R A T O R  - SEALED FLAME U N I T /  
I N  L O A D S  O F  175C.G - 27000 TONS T C  D E L I V E R  B A L E S  I N  A SEALED R A I L C A R  CONTAINER ( S A N I T A R Y - L A N D F I L L  COMPACT1 

WASTE DISPERSAL INTO THE S E A S /  
SEVENTH TRANSFER O P E R A T I O N  S I N C E  1959 OPENS I N  S E A T T L E /  

L E C T I O N l  I /  S I N G L E  CCNTRACTOR SERVES A L L  S E A T T L E  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  LAW CHARGECCOL 
C T I D N  CONTRACT C O S T ( C O L L E C T I 0 N )  ) /  SEATTLE D I S P O S A L  COMPANY RUNS ALERT O P E R A T I O N  ( C O L L E  
F I L L  R E C L A M A T I G h ( L A N D I  I /  S E A T T L E ' S  REFUSE D I S P O S A L  REFORMATION ( S A N I T A R Y - L A M  
I E N C E  I N  NETHERLANDS ( C O M P O S T ( A N A L Y S I S )  I /  SED RESEARCH REPORT NO. 16 ON REFUSE COMPOSTING EXPER 

E F F E C T S  O F  SAWDUST COMPOST ON S E E D L I N G S  GROWN I N  P E S T I C I D E - T R E A T E D  S O I L S /  

NEW R E F U S E  D I S P O S A L  SYSTEM FOR THE SMALLEP A U T H O R I T Y  SEERDRUM ( SIZE-REDUCT I O N  LAND-SPREADING I /  
S W E D I S H  REFUSE M A C H I N E  SEEKS U.S. MANUFACTURER ( S A C K ( P A P E R I  I /  

WALLINGFORD R.D.C. I N S T A L L S  V I C K E R S  SEERDRUM P U L V E R I Z E R  ( S A N I T A R Y - L A N D F I L L  G R I N D I N G  I /  
ST.  C A T H A R I N E S  SEES S A V I N G S  ( C O S T ( C O L L E C T I 0 N I  ( C O L L E C T I O N  ) /  

SACKS ARE PUT THROUGH T H E  M I L L  ( SALVAGE SACK(PAPEP)  SEGREGATION ) /  PAPER 
DESTRUCTOR ON S I T E  OF TWO PREVIOUS PLANTS ( SALVAGE SEGREGATION I N C I N E R A T I O N  HEAT-RECOVERY C O M P A C T I O N ( B A L  

E D I S P O S A L  PLANTS ( TRANSFER I N C I N E R A T I O N  COMPOSTING SEGREGATION SALVAGE I /  PACKAGEC REFUS 
COMPOSTING T I P P I N G  FREQUENCY C O L L E C T I O N  A N I  MAL-FOOD SEGREGATION SALVAGE ) /  TREATMENT OF REFUSE I N  S O V I E T  

HER I N V E S T I G A T I O N  O F  REFRACTORY C O M P A T I B I L I T I E S  W I T H  SELECTED I N C I N E R A T O R  SLAGS ( R E S I D U E  I /  FU RT 
T E N T  EQUIPMENT MANAGEMENT PROCESS D E S I G N  DOMESTIC I /  SELECTED PATENTS ON REFUSE H A N D L I N G  F A C I L I T I E S  FOR BU 
I /  M U N I C I P A L  I N C I N E R A T O R  S E L E C T I O N  ( D E S I G N  E M I S S I O N  COMBUSTION ( C A L C U L A T I O N S )  

L I N O I S  I S A N I T A P Y - L A N D F I L L  I /  S E L E C T I O N  OF REFUSE D I S P O S A L  S I T E S  I N  NORTHEASTERN I L  

0 I N C I N E R A T O R  I N S T A L L A T I O N S  ( C A L O R I F I C - V A L U E  D E S I G N  S E L E C T I O N  Q U A N T I T Y  SCRUBBER(WATER1 E M i S S I D N ( C 0 N T R G L )  
COMPOSTING S A N I T A R Y  L A N D F I L L  D E S I G N  G R I N D I N G  I /  C I T Y  SELECTS I N C I N E R A T I O N  TO MEET ABOUT 60 PERCENT REFUSE 
THE DEGREE OF OECOMPCSIT I O N  OF REFUSE COMPOST BY I T S  S E L F - H E A T I N G  C A P A B I L I T Y /  E X P E R I M E N T S  T O  D E T E R M I N E  
I T A R Y - L A N D F I L L  ) /  SELF-SUPPORTING L A N D F I L L  HELPS ATTRACT I N D U S T R Y  ( SAN 

Q U I D  WASTES ( W E T - O X I D A T I O N  I/ S E L F - S U S T A I N I N G  FLAMELESS O X I D A T I O N  OF C O M B U S T I B L E  L I  
T E R I A L  ( WET-OXIDATION ) /  S E L F - S U S T A I N I N G  FLAMELESS O X I D A T I O N  OF C O M B U S T I B L E  MA 

REFUSE COMPOSTING P L A N T  A T  NORMAN, OKLAHOMA ( SEGREGATION SALVAGE ) /  

HOW T O  S E L E C T  I N C I N E R A T O R  BUCKET/ 

T H E  C O h S U L T A N T ' S  ROLE I N  FURNACE D E S I G N  AND S E L E C T I O N  ( I N C I N E R A T O R  I /  

ON P O L L U T I O Y ( W A T E R I  ) /  S E L E C T I O N  OF S A N I T A R Y  LAND F I L L  S I T E S ,  ( S I T E - S E L E C T 1  

SELF-SUPPORTING REFUSE PROGRAM ( COLLECT I O N  ) /  

HOW DO YOU S E L L  COMPOST ( MARKETING(COMP0STI  I /  
THEY EVEN S E L L  T H E  ASHES ( S A L V A G E ( M E T A L 1  I N C I N E R A T O R  ) /  

ON I /  GOT TRASH TO S E L L ?  C A L L  T H E  C I T Y  OF CHICAGO ( COMPACTION C O M P O S I T I  

03 -03 -00 5 02 
03- 0 1- 0 1 5 55 
03-02-00115 
03-04-01945 
03-01-00672 
03-06-00397 
03-02-0 19 46 
06-09-00739 
06-06-00891 
06-04-00615 
06-06-01809 
04-01-01439 
01-12-01768 
08-11-00728 
0 3-0 1-00670 
0 5-0 3-005 12 
06-03-00882 
0 3- 07- 0 0 5 3 4 
06-03-00266 
03-07-0 16 2 2 
03-0 7-0 1 7 2 8 
03- 13-0 15 53 
01-07-020 13 

01-01-01969 
07-0 1-0 1778 
06-01-01841 
08- 11-01 142 
06-0 1-00 382 
03-02-01544 
0 1- 12-0 13 11 
01-01-00 176 
10-01-020 31 
0 6- 0 3-009 8 5 
03-0 1-0 15 89 
06-03-0051 8 
10-0 2-0 15 26 
06-07-01196 
0 6- 04- 00 2 7 7 
01-07-0 1960 
08-06-000 13 
0 8- 06-00009 
08-06-00003 
08- 1 1-00 8 14 
0 8- 0 3-009 43 
08-06-00820 
08-06-000 13 
06-03-00771 
08-13-00035 
0 8- 02-000 12 
08-03-00982 
08-06-01475 
05-09-0 1273 
09-04-0 18 39 
09-04-0 1 5 85 
09-04-01533 
09-04-01910 
0 8- 0 1- 01 8 BO 
08-01-0 1539 
10-08-00053 
09-04-0 1274 
03-03-00700 
03- 13-01613 
03-01-01626 
07 -C 1-0 13 65 
06-03-00258 
0 6-06-00891 
03-09-00060 
05-06-010 88 
05-06-0 15 15 
03-01-00672 
G 3-0 9-009 10 
08-03-0 1387 
06-03-0091 2 
0 1-12-00918 
01-01-00841 
08-03-00132 
08-09-00469 
01-01-01504 
08-03-0 1523 
08-03-00 507 
07- 03-00209 
07-03-019 52 
08- 13-0003 5 
C8-03-00033 
06-01-00404 
07- 0 1- 00 7 3 7 
03-01-00529 
10-0 1-020 40 
10-0 1-0 20 6 1 
0 6-0 5-0 G8 8 6 
04-0 1-0 10 42 
0 1- 12-0 18 19 

06-03-0 n o 3  
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E N T  1 /  SUPER S E R V I C E  S E L L S  FOR B I G G E S T  MONTREAL HAULER ( C O L L E C T I O N - E Q U I  PM 
ENT ( WET-OXIDATION I /  S E M I - C H E M I C A L  RECOVERY PROCESSES AND P O L L U T I O N  ABATEM 
I BULKY-WASTE I/ C L A I M  SEMI-MOBI  LE I N C I N E R A T O R  W I L L  BURN AUTOS, T I M B E R ,  BULK 

S ( W E T - O X I D A T I C N  I /  OX I D A T I O N  OF SPENT S E M I C H E M I C A L  P U L P I N G  L I Q U O R S  BY THE ZIMMERMANN PRGCES 
E S U L F I T E  L I Q U O R  ( WET-OXIDATION I /  S E P A R A T I N G  ORGANIC AND I N O R G A N I C  C O N S T I T U E N T S  O F  WAST 
CS M A R K E T I N G  I /  REFUSE S E P A R A T I O N  AND COMPOSTING I N  EDINBURGH ( DPNC ECONGMI 
I P A L  REFUSE ( C O S T ( O P E P A T I N G 1  C O S T ( C A P I T A L 1  G R I N D I N G  S E P A R A T I O N  BACTER I A ( C U L T U R E  I ) /  COMPOSTING MUNIC 
A T I O N - S O L U T I O N  TO GROWING URBAN PROBLEM ( COMPOSTING S E P A R A T I O N  C O S T ( S U B S I 0 Y I  1 /  REFUSE RECLAM 
S OF RECOVERING F U E L  FROM REFUSE ( B R I Q U E T T I N G (  FUEL I S E P A R A T I O N  G R I N D I N G  D R Y I N G  C A P A C I T Y  C O S T ( O P E R A T I N G 1  C 
P L A N T  OPENED ( COMPOSTING SALVAGE MA9KETING(COMPOST)  S E P A R A T I O N  G R I N D I N G  ECONOMICS ) /  CHEADLE AND G A T L E Y  R 
R REFUSE-SLUDGE M I X T U F E S  ( SLUDGE( SEWAGE) COMPOSTING S E P A R A T I O N  G R I N D I N G  PATHOGEN 1 /  C A P I L L A R Y  D R Y I N G  FO 

OMPOST SYSTEMS ( COMPOSTING S I Z E - R E D U C T I O N  S C R E E N I N G  S E P A R A T I O N ( I N E R T 1 A L  I 1 /  SOME S P E C I A L I Z E D  EQUIPMENT US 
R A T I O N  FOR NEW I N C I N E R A T O R  I N  WASHINGTON, D.C. ( LAW SEPARATION-REQUIREMENTS 1 / N U I S A N C E  F R E E  OPE 

BARGES SERVE AS TRUCKS FOR REFUSE C O L L E C T I O N  ( C O L L E C T I O N  ) /  

LOS ANGELES E M B R C I L E O  I N  HOT REFUSE D I S P U T E  ( LAW S E P A R A T I O N  SALVAGE ) /  

HEAVY I N D U S T R Y  SERVED BY B I G  C O N T A I N E R  I D E A  ( C O L L E C T I O N  I/ 
HAULAWAY, INC.,  SERVES A LARGE, V A R I E D  C L I E N T E L E /  

C H A R G E ( C O L L E C T I O N 1  ) /  S I N G L E  CONTRACTOR SERVES A L L  S E A T T L E  ( C O L L E C T I O N  S A N I T A R Y - L A N D F  I L L  LAW 
P R I V A T E  L A N D F I L L  SERVES LARGE I N D I A N A P O L I S  AREA ( S A N I T A R Y - L A N D F I L L  I /  

L A N D F I L L  ) /  ENGLAND'S OLDEST "HAUL I E R "  SERVES N A T I O N ' S  I N D U S T R I A L  HUB I C O L L E C T 1  ON S A N I T A R Y -  
APPROACH ) /  I N C I N E R A T O R  SERVES SUBURBAN C O M M U N I T I E S  ( C O S T ( C A P 1 T A L )  R E G I O N A L -  
ORT I /  VACUUM NETWORK SERVES 3,000 APARTMENTS ( C O L L E C T I O N  PNEUMATIC-TRANSP 
NG) I /  ONE-M4N L 4 N D F I L L  SERVES 35,000 PEOPLE ( SANI  TARY-LANDFI  L L  C O S T (  C P E R A T I  

ONE TRUCK SERVES 4,400 PEOPLE ( C O L L E C T I O N  ) /  
PCRTLAND ACOPTS M U N I C I P A L  REFUSE C O L L E C T I O N  S E R V I C E /  

FREQUENCY OF C O L L E C T I O N  I N  M U N I C I P A L I T Y  S E R V I C E /  
R A I S I N G  PFODClCTIV I T Y  I N  THE REFUSE C O L L E C T I O N  S E R V I C E /  

T I E S  OF T H E  S O L I 0  WASTE PROGRAM O F  T H E  P U B L I C  H E A L T H  S E R V I C E /  RESEARCH A C T I V I  
REFUSE Q U A N T I T I E S  AND FREQUENCY OF S E R V I C E  ( C O L L E C T I O N  I /  

WE LOWERED T H E  COST AND IMPROVED THE S E R V I C E  ( C O L L E C T I O N  ) /  
LOS-ANGELES RES I D E N T S  WANT COMBINED S E R V I C E  ( C O L L E C T I O N  ) / 

MASSACHUSETTS HAULER R E L I E S  ON S U P E R I O R  S E R V I C E  ( C O L L E C T I O N  I /  
HOW BOSTON CHANGED TO P R I V A T E  S E R V I C E  ( C O L L E C T I O N  ) /  

F I V E - Y E A R  PROGRAM UPGRADES REFUSE S E R V I C E  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  SALVAGE I / 
CONTAIFiER SYSTEM H E L P S  OAK PARK BETTER S E R V I C E  ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  

A VOTE FOR GOO0 S E R V I C E  ( C O S T ( C O L L E C T I O N 1  ) /  
HAULER ONCE COMFETED W I T H  F R E E  C I T Y  S E R V I C E  ( C O S T ( O P E R A T 1 N G )  C O L L E C T I O N  ) /  

WEST HARTFORD, CONNECTICUT,  MODERNIZES REFUSE S E R V I C E  ( I N C I N E R A T I O N  C O L L E C T I O N  I /  
0 ) /  WASHINGTON F I R M  M I S S E S  NO CH4NCE FOR S E R V I C E  ( P U B L I C - R E L A T I O N S  C O L L E C T I O N  C O M P L A I N T S  R A C I  

A T I O N )  I /  A F I R M  P R I C E  FOR S I X  YEARS OF S E R V I C E  ( S A N I T A R Y - L A N D F I L L  COST(EQU1PMENT)  COST(GPER 
GFOSSE P O I N T E  OFFERS ADVANCED REFUSE S E R V I C E  ( S A C K ( B U R L A P )  S A L V A G E ( P A P E R )  I /  

REFUSE C O L L E C T I O N  T R A I N  IMPROVES S E R V I C E  ( T R A I N ( V E H I C U L A R 1  1 /  
HAULER RESUMED NEW JERSEY S E R V I C E  AFTER R E J E C T I O N  ( C O L L E C T I O N  I /  

DELAWARE F I R M  F E A T U R E S  S E R V I C E  AND C L E A N L I N E S S  ( C O L L E C T I O N  I / 
MORE S E R V I C E  AT L E S S  COST ( C O L L E C T I O N  C O S T ( O P E R A T I N G 1  I /  

REFUSE S E R V I C E  CHARGES ( COST ( R E F U S E - S E R V I C E )  I /  
STRONG TREND TO P R I V A T E  S E R V I C E  C O N T I N U E S  G A I N S  ( C O L L E C T I O N  ) /  

C O L L E C T I O N  I /  SANTA BAPBPRA AWARDS 1 0 - Y E A R  REFUSE S E R V I C E  CONTRACT ( C O S T ( C O L L E C T I 0 N )  S A N I T A R Y - L A N D F I L L  

E T Y  ) /  AN OCCUPATIONAL H E A L T H  S E R V I C E  I N  A TRANSPORT AND C L E A N S I N G  DEPARTMENT ( S A F  
P P C T I O N  ) /  REFUSE S E R V I C E  I S  GREATEST USER OF BAGS I N  SWEDEN ( SACK CCM 
O P E R A T I N G )  HEAT (PROCESS)  H E A T ( S P A C E 1  1/ I N C I N E R A T O R S  S E R V I C E  M E T R O P O L I T A N  C H I C A G O  ( D E S I G N  SALVAGE(  M E T A L )  
FUSE COMPOSTING WORKS O F  STUTTGART-MOEHRINGEN I N  T H E  S E R V I C E  OF M U N I C I P A L  H Y G I E N E  ( C O S T ( C A P I T A L 1  ) /  THE R 

N-EQUIPMENT / SUPER S E R V I C E  S E L L S  FOR B I G G E S T  MONTREAL HAULER ( C O L L E C T I O  

P U B L I C  S E R V I C E  GROUP F I G H T S  L I T T E R  MENACE ( L I T T E R I N G  ) /  

HEAT POWER SALVAGE(METAL 1 HEAT-RECOVERY ECONOMICS / S E R V I C E  REQUIREMENTS OF MODERN, LARGE REFUSE I N C I N E R A  

T I N G )  ) /  PLANNED REFUSE V E H I C L E  REPLACEMENT- BETTER S E R V I C E ,  LOWER MAINTENANCE ( I N C I N E R A T I O N  COLLECTION-  

U R I E S  AND C U M U L A T I V E  S T R A I N S  I N  THE P U B L I C  C L E A N S I N G  S E R V I C E S /  THE PROBLEMS OF I N J  
ON PROBLEMS/ COMMUNITY S E R V I C E S  D I S T R I C T  USED TO S O L V E  URBAN REFUSE S A N I T A T I  

ENEF I T  ( C OLLECT I ON ) COST ( REFUSE)  1 / I F  REFUSE S E R V I C E S  STOP WHAT HAPPENS ( VECTOR PEST C O L L E C T I O N  B 
NG)  C O S T ( C A P 1 T A L )  O P E R A T I O N  I /  S A N I T A R Y  L A N D F I L L S  S E R V I N G  C A L I F O R N I A  C O M M U N I T I E S  I N  1957 ( C O S T ( O P E R A T 1  

CCKPUTERS CAN A I D  P L A N N I N G  O F  C L E A N S I N G  S E R V I C E S /  

T H E  C L E A N S I N G  S E R V I C E S  OF A H O L I D A Y  RESORT/  

N ) /  HAULER S E R V I N G  U.N. I S  ONE OF NEW-YORK'S LARGEST ( C O L L E C T I O  
APWA S E S S I O N  ON S O L I D  WASTES RESEARCH NEEDS/  

TS OF RECOMPACTION ON A L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT I /  D E T E R M I N I N G  EFFEC 
O N ( L A N D 1  S A N I T A R Y - L A N D F I  LL ODCR(CONTROL1 C O M P O S I T I O N  SETTLEMENT I /  WHY YOU SHOULD A V O I D  H O U S I N G  CONSTRUCT1 
OVES OUT FOR P L A N T  S I T E S  ( S A N I T A R Y - L A N D F I L L  SALVAGE SETTLEMENT FOUNDATIONS I /  S A N I T A R Y  F I L L  PR 
I N G  OF SWAMP I n  F R E S H  WATER L A K E  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT GAS-SEEPAGE P O L L U T I O N (  WATER) R E C L A M A T I O N ( L  

TO USE YOUR COMPLETED L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT GAS-SEEPAGE U T I L I Z A T I O N  I /  HOW 
COMPACTION, SETTLEMENT OF S A N I T A R Y  L A N D F I L L S  ( R E C L A M A T I O N ( L A N D )  

L A N D F I L L  SETTLEMENT R A T E S  ( S A N I T A R Y - L A N D F I L L  I / 
USE OF COMPLETED S A N I T A R Y  L A N D F I L L  S I T E S  ( COST SETTLEMENT R E C L A M A T I O N t L A N D )  ODOR I /  

COMMITTEE ON S A N I T A R Y  E N G I N E E R I N G  RESEARCH ( SETTLEMENT(  R A T E )  / 
C P E R A T I G N  OF S A N I T A R Y  L A N D F I L L S  ( SETTLEMENT-METHODS E Q U I P M E N T - L A N D F I L L  I /  

SUMMARY AND T H I R D  PROGRESS REPORT ( P D L L U T I O N ( W A T E R I  SETTLEMENT-RATE D E C O M P O S I T I O N  GAS-PRODUCTION 1 /  S P E C 1  
) C O S T ( C A P I T A L 1  B A L L I S T I C - S E P A R A T O R  SALVAGE L E A C H I N G  SETTLEMENT-RATE ODOR VECTOR ) /  S O L I D  WASTE REDUCTION/  
E /  SEVENTH TRANSFER O P E R A T I O N  S I N C E  1959 OPENS I N  S E A T T L  
EARS ( C O M P O S I T I O N  Q U A N T I T Y  P R O J E C T I O N S  ) /  I N  1978 - S E V E N T Y - F I V E  PERCENT O F  T H E  P O P U L A T I O N  WILL L I V E  I N  C 

D U A L  D I S P O S A L  OF GARBAGE AND SEWAGE ( SEWERS D I G E S T I O N  I /  
PROGRESS ON L E I C E S T E R ' S  $11 M I L L I O N  SEWAGE AND COMPOSTING P L A N T /  
A Y E A P ' S  E X P E R I E N C E  I N  D I G E S T I O N  O F  SEWAGE A N 0  GARBAGE S O L I D S  ( D I S P O S A L ( S E W E R 1  ) /  

EFFECT O F  K I T C H E N  REFUSE G R I N D I N G  ON SEWAGE ( GRINDER(HOME1 ) /  

L V A G E t P A P E R )  ) /  O P E R A T I O N  E X P E R I E N C E S  A T  LEATHERHEAD SEWAGE AND REFUSE D I S P O S A L  WORKS ( D A N 0  COMPOSTING SL 
F I N A N C I N G  WATER, SEWAGE AND S O L I D  WASTE D I S P O S A L /  

D U A L  D I S P O S A L  O F  GARBAGE AND SEWAGE AT RICHMOND, I N D I A N A  ( O I S P O S A L ( S E W E R 1  I /  
E - P R A C T I C A L  C@NCLUSIONS FROM S C I E N T I F I C  RESEARCH ( SEWAGE COMPOSTING I /  PROCESSING T E C H N I Q U  
GE)  I /  REFUSE - SEWAGE COMPOSTING - E N G I N E E R I N G  A S P E C T S  ( SLUDGE(SEWA 
N T I T Y  ) /  URBAN COMPOST AND SEWAGE DEVELOPMENT WORK I N  I N D I A  ( SLUDGE(SEWAGEI  QUA 
SEWAGE) C O S T ( C A P I T A L 1  D E S I G N  ) /  A COMBINED SCHEME OF SEWAGE D I S P O S A L  AND REFUSE COMPOSTING I N  L E I C E S T E R  ( 

UE COMPOSTING 1 /  U T I L I Z A T I O N  OF HOUSEHOLD REFUSE AND SEWAGE I N  FORESTRY GERMAN AND DUTCH E X P E R I M E N T S  ( FER 
SEWAGE D I S P O S A L  PROJECT OF C I T Y  OF NUREMEERG/ 

D E S I G N  FOR A COMBINED REFUSE A N 0  SEWAGE P L A N T /  
BRIDGEPORT I N C I N E R A T O R  U T I L I Z E D  SEWA9E PLANT E F F L U E N T  ( C O S T ( C A P I T A L 1  ) /  

03 -0 1-0 15  62 
10-0 1-0 20 51 
08-07-000 31 
10-0 1-020 47 
10-01-02074 
06-02-0 1164 
06-01-00533 
06-03-0027 1 
10-04-00217 
06-03-01394 
0 6-0 4-0 148 1 
03-01-01 750 
06- 0 4- 0 0 2 7 7 
08-03-000 10 
03-01-00591 
0 3- 04- 0 0 3 9 5 
03-01-00500 
03- 13-0 161 3 
07-01-0 1627 
03-0 1-0 18 42 
08-03-005 85 
10-09-0 1261 
07-01-01001 
0 3- 0 1-00 10 3 
03-0 1-0 1433 
03-06-01694 
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03- 13-018 10 
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03-13-00721 
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01-02-01327 
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07-01-01453 
01- 12-0 16 59 
01 -06 -020 15 
03-09-0 1908 
08-03 -000 34 
06-03-0 1 483 
0 8-0 3-0047 3 
03-01-01562 
03-0 1-005 43 
03-10-00710 
01-06-01999 
03-0 1-0 19 59 
01 -1 2 -020 10 
03- 1 3-0 1795 
0 7-0 1-0 1496 
03 -0 1-0 15 79 
01-01-01625 
07-0 1-00 6 5 1 
07-10-00177 
07-10-00192 
07-01-00189 
07- 1 0-000 91 
07-07-0 1623 
07 -0 7 -00 1 8 4 
07-10-00641 
07- 14-00639 
07-01-00187 
0 7- 0 6- 0 169 5 
0 5 -0 2-0 18 58 

02-03-00074 
09-01 -0 15 37 
09-01-00272 
06 -0 3-0 2 132 
09-Cl-009 34 
06-03-0 1324 
0 1-0 3 -009 54 
09-C 1-009 28 
06-01-00362 
0 6-04 -0 10 9 2 
06-01-011 58 
0 6-03-0 1303 
0 8-03-007 75 
06-06-01521 
06-0 3-0 15 29 
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GARBAGE D I S P O S A L  AS A SEWAGE PRUBLEM ( D I S P O S A L ( S E W E R 1  ) /  
MEANS O F  R A K I N G S  D I S P O S A L  I N  SEWAGE P U M P I N G  S T A T I O N  ( GORATOR G R I N D I N G  SEWER ) /  

W E T - O X I D A T I O N  OF SEWAGE SLUDGE/ 
PROBLEMS I N  A N A L Y S I S  O f  REFUSE, COMPOST, AND SEWAGE SLUDGE ( ANALYSIS(COMPOST1 S A M P L I N G  I /  

T E R I N G  AND D R Y I N G  AS A P R E R E Q U I S I T E  TO COMPOSTING OF SFWAGE SLUDGE ( COMPDSTING ) /  DEWA 
I /  C A P I L L A R Y  D R Y I h G  OF M I X T U R E S  OF C I T Y  REFUSE AND SEWAGE SLUDGE ( COMPOSTING SLUDGEtSEWAGE)  B R I Q U E T T E S (  

D I S C U S S I O N  O F  COMPOSTING OF REFUSE W I T H  SEWAGE SLUDGE ( C O S T ( M I L O R G A N 1 T E )  COST ( D I S P O S A L )  ) /  
D I S P C S A L  OF GARBAGE W I T H  SEWAGE SLUDGE ( DISPOSAL(SEWAGE1 I /  

D I G E S T I O N  OF GARBAGE W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E W E R I  ) /  
T H E  Q U A N T I T Y  @F GAPBAGE THAT CAN B E  D I G E S T E D  W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E k E R )  I /  

HOGENIC ORGANISMS AND H E L M I N T H I C  OVA I N  COMPOSTS AND SEWAGE SLUDGE ( HEALTH SLUDGE(SEWAGE)  ) /  A SURVEY OF 
E R A T I O N  P L A N T  COMBINED W I T H  D R Y I N G  AND COMBUSTION OF SEWAGE SLUDGE ( HEAT-RECOVERY I /  REFUSE I N C I N  
WAGE) ) /  THE P C S S I B I L I T I E S  OF U S I N G  SOL I D  WASTES AND SEWAGE SLUDGE ( I N C I N E R A T I O N  COMPOSTING COMPOST(VALUE 
R E D U C T I O N  ) /  COMPOSTING TREATMENT O F  TOWN REFUSE AND SEWAGE SLUDGE ( SLUDGE(SEWAGE1 C O M P O S I T I O N  G R I N D I N G  I 
E X P E R I M E N T S  ON T H E  C O M B I N E 0  COMPOSTING O F  REFUSE AND SEWAGE SLUDGE ( SLUDGE(SEWAGE1 DANO I /  

PRESSURE O X I D A T I O N  O F  SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  
L E T  A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  1 /  
WET A I S  O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATICN I /  

LUDGE(SEWAGE1 ) /  A NEW PROCESS FOR T H E  CONVERSION O F  SEWAGE SLUDGE AND GARBAGE I N T O  V A L U A B L E  GRANULATED FE 
/ ECONOMICS OF COMPOSTING SEWAGE SLUDGE AND HOUSEHOLD REFUSE ( SLUDGE(SEWAGE1 
N I T A R Y - L A N C F I L L  ) /  COMBINED D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE ( COMPOSTING I N C I N E R A T I O N  SA 
L I D - W A S T E  D I S P O S A L  - P A P T  V I 1  - COMBINED D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE ( SLUDGE(SEWAGE1 I N C I N E R A T I O  
E(SEWAGEI  I /  S A N I T A R Y  ASPECTS OF COMPOSTED SEWAGE SLUDGE AND SAWDUST ( COMPOSTING PATHOGEN SLUDG 
HODS ( I N C I N E R A T I O N  W E T - O X I D A T I O N  I /  T H E  D I S P O S A L  OF SEWAGE SLUDGE B Y  COMBUSTION, W I T H  S P E C I A L  REFERENCE T 

U L T I M A T E  D I S P O S A L  O F  SEWAGE SLUDGE BY WET-OXIDAT I O N /  
OMPOSTING P L A S T I C  I /  EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  BY I N C I N E R A T I O N  ( C O M P O S I T I O N  

C A L O R I F I C - V A L U E  I /  EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  BY I N C I N E R A T I O N  I C O S T ( O P E R A T 1  
G E )  C O S T ( C A P I T A L 1  COST(OPERAT1NG) / I N C I N E R 4 T I O N  OF SEWAGE SLUDGE I N  M U L T I S T A G E  ROTARY FURNACE ( S L U D G E ( S  
N SLUDGE(SEWAGE1 I/ WET COMBUSTION O F  SEWAGE SLUDGE SOLVES D I S P O S A L  PROBLEMS ( W E T - O X I D A T I O  
I D A T I O N  I /  SEWAGE SLUDGE TREATMENT BY WET A I R  O X I D A T I D N  ( WET-OX 
/ I N S T A L L A T I O N  O F  C I T Y  O f  LAUSANNE FOR COMBUSTION OF SEWAGE SLUDGE U S I N G  F L U I D I Z A T I O N  PROCESS ( SLUGGEtSEW 

I N C I N E R A T O R  SLUDGEISEWAGE)  ) /  CENTRAL COMBUSTION O F  SEWAGE SLUDGE W I T H  ESSEN-KARNAP POWER P L A N T  AS EXAMPL 

A L I  C O M P O S I T I O N  M U L T I P L E - H E A R T H  I /  AN E X A M I N A T I O N  OF SEWAGE S O L I D S  I N C I N E R A T I O N  COSTS ( C O S T ( 0 P E R A T  I O N )  CO 
COMPOSTING SEWAGE SLUDGE W I T H  M U N I C I P A L  REFUSE/  

I N D E R  VECTCR I /  E F F E C T S  OF GARBAGE G R I N D I N G  ON SEWAGE SYSTEMS AND ENVIRONMENTAL S A N I T A T I O N  ( HOME-GR 
THE D O S I N G  OF SEWAGE TANKS W I T H  GROUND GARBAGE/ 

W E T - O X I D A T I O N  - A FRESH I D E A  I N  SEWAGE TREATMENT ( C O S T ( C A P 1 T A L )  D E S I G N  I /  
E F F E C T S  OF GROUND GARBAGE ON SEHERS AND SEWAGE TREATMENT ( D I S P O S A L ( S E W E R )  ) /  

EFFECT O F  FOOD WASTES ON SEWERS AND SEWAGE TREATMENT ( G R I N D E R ( H 0 M E )  Q U A N T I T Y  I /  
N ( COMPOSTING SLUDGE(SEWAGE)  C O S T ( 0 P E R A T I N G )  I /  THE SEWAGE TREATMENT AND COMPOST P L A N T S  OF THE C I T Y  OF BA 
T H  ) /  D E S I G N  OF I N C I N E R A T O R  FOR NUT I S L A N D  SEWAGE TREATMENT PLANT ( SLUDGE(SEWAGE 1 M U L T I P L E - H E A R  
C U L A T E )  I /  I N C I N E R A T O R  AND SEWAGE TREATMENT PLANT WORK TOGETHER ( E M I S S I O N (  P A R T 1  

SLUDGE I N C I N E R A T I O N  P L A N T  I N  STUTTGART-MUEHLHAUSEN SEWAGE TREATMENT WORKS/ 
I N C I N E R A T O R  PROGRAM ( SCRUBBER( WATER) D E S I G N  S E W A G E ( E F F L U E N T )  1 /  

T I O N  1 /  WATERBURY'S SEWAGE-REFUSE D I S P O S A L  P L A N T  ( HEAT-RECOVERY I N C I N E R A  
BAGE G R I N D E R S  ADD ONLY 3C' PERCENT ( GRINDER(GARBAGE1 SEWER I /  GAR 
I S P O S A L  I N  SEWAGE P U M P I N G  S T A T I O N  ( GCRATOR G R I N D I N G  SEWER ) /  MEANS O F  R A K I N G S  D 

GARBAGE D I S P O S A L  W I T H  GARBAGE GRINDER ( SEWER G R I N D E R t G A R B A G E I  ) /  
THE C O N T R I B U T I O N  FROM T H E  I N D I V I O U A L  HOME TO T H E  SEWER SYSTEM ( G R I N D E R t G A R B A G E )  ) /  

D F I L L  OPEN-DUMP Q U A N T I T Y  C H A R A C T E R I S T I C S  I N C I N E R A T O R  S E W E R ( D I S P O S A L 1  C O M P O S I T I O N  ANIMAL-FEED I /  REPORT U P 0  
S A L  PROBLEMS ( GARCHY-SYSTEM CHUTES VOLUME-REDUCTION S E W E R ( D I S P 0 S A L I  S A C K t P A P E R )  ) /  H I G H  R I S E  D I S P O  

TRANSFER OPERATIONS ( SEWER-DISPOSAL G R I N D E R t H O M E )  I /  
CONTROLLED GARSAGE D I G F S T I O N  ( SEWER-DI SPOSAL G R I N D I N G  ) /  
T H E  D I S P O S A L  OF GARBAGE I N  T H E  SEWERAGE SYSTEM ( D I S P O S A L ( S E W E R )  ) /  

GROUND GARBAGE B R I N G S  CLEANER SEWERS/ 
EFFECTS OF GROUNC GARBAGE ON SEWERS AND SEkAGE TREATMENT ( D I S P O S A L ( S E W E R 1  I /  

) /  EFFECT OF FOOD WASTES ON SEWERS AND SEWAGE TREATMENT ( GRINDER(HOME1 Q U A N T I T Y  
I S C O ' S  S O L I D  WASTES C R I S I S  ( I N C I N E R A T I O N  COMPOSTING SEWERS C O S T ( C A P I T A L 1  POWER ) /  SAN FRANC 

D F I L L  ) /  MILWAUKEE F A C I N G  SHAKE-UP DUE TO L A C K  O F  D I S P O S A L  S I T E S  ( S A N I T A R Y - L A N  
DUAL D I S P O S A L  OF GARBAGE AND SEWAGE ( SEWERS D I G E S T I O N  ) /  

WASTE VOLUME REDUCED BY P U L V E R I Z A T I O N ,  CRUSHING AND SHEARING ( G R I N D I N G  ) /  
V E H I C L E  T E S T S  I N  S H E F F I E L D  C O L L E C T I O N  EQUIPMENT I /  

METHANE F E R M E N T A T I O N  W I T H  COFFEE S H E L L S  ( COMPOSTING SLUDGE(SEWAGE1 I /  
40Q TONS PER 8-HOUR S H I F T  ( C O S T ( C A P 1 T A L )  ) /  

S T G I C T  S A N I T A T I O N  STANDAPDS OBSERVED BY S H I P S  AT SEA I OCEAN-DISPOSAL CONTAINER I /  
ON M A R I N E ( W A S T E 1  I /  S H I P S  TRASH PROBLEM I N  GREAT LAKES PORTS ( I N C I N E R A T I  

N G f S P A C E )  ) /  I N C I N E R A T O R  H E L P S  HEAT S H O P P I N G  CENTER ( SCRUBBER( WATER) HEAT-RECOVERY H E A T 1  

A N D F I L L  1 /  MORE S H O R E L I N E  FOR BERKELEY ( R E C L A M A T I O N (  L A N D )  S A N I T A R Y - L  
I N D E P ( H 0 M E )  ) /  A L L  HOMES I N  SHOREWOOD H I L L S  V I L L A G E  W I L L  G R I N D  T H E I R  GARBAGE ( GR 
N D ( S H 0 R T A G E )  I /  L A N D F I L L  SHORTAGES SPUR O F F I C I A L  A C T I O N  ( S A N I T A R Y - L A N D F I L L  L A  
C O L L E C T I O N )  I /  PERFCPMANCE BUDGETING - I T S  V A L U E  AND SHORTCOMINGS ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  CCST 
F I L L  O D O R ( C O N T R 0 L )  C O M P O S I T I O N  SETTLEMENT ) /  WHY YOU SHOULD A V O I D  HOUSING CONSTRUCTION ON REFUSE L A N D F I L L S  
ECOVERY-HEPT(PR0CESS I S A L V A G E ( M E T A L 1  ) /  I N C I N E R A T I O N  SHOULD BE A L L I E D  W I T H  L A N D F I L L  T O  PROLONG THE U S E  OF 
O N ( A 1 R )  E M I S S I O N ( C O N T R 0 L )  LAW ) /  WHAT Y@U SHOULD KNOW ABOUT T H E  NEW 11 C L E A N - A I R  ACT ( P O L L U T I  
CRE L A N D F I L L  CONTRACTOR BEGAN I N  1932 U S I N G  P I C K  AND SHOVEL ( S A N I T A R Y - L A N D F I L L  ) /  
/ I N C I N E R A T G R  NEAR P E S I D E N T I A L  AREA I S  COMMUNITY SHOWPLACE ( C O S T ( C A P I T A L 1  EM1 S S I O N I C O N T R O L )  R E S I D U E  I 

T A I N E R  I /  C 4 L I F O R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS ( F L Y  H E A L T H  VECTCR CCN 

AW ) /  REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 1 ( LEGAL L 
AW I /  REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 2 ( LEGAL L 
AH ) /  REFUSE BOOK SHOWS GRFAT RANGE O F  U.S. ORDINANCES PART 3 I L E G A L  L 

SOME DAY - PAPER S H I R T S  YOU WASH DOWN THE S I N K  ( C O M P O S I T I O N  I /  

COMPANY S P E C I A L I Z E S  I N  SHOPPING CENTER UPKEEP ( C O L L E C T I O N  ) /  

1,200 A 

M I N N E A P O L I S  S A N I T A T I O N  SYSTEM SHOWS E F F I C I E N C Y  ( C O L L E C T I C N  ) /  

F I L M  ON I N C I N E R A T I O N  SHOWS F O R E I G N  ACCOMPLISHMENTS/  

REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 4 ( LAW I /  
MANCHESTER SHOWS I T S  P R I D E  ( MAINTENANCE ) /  

AN I T A R Y - L A N D F I L L  COST(  @PER A T 1  NG) / COMMUNITY SHOWS S A V I N G S  BY U S I N G  CONTRACT METHOD ( C O L L E C T I O N  S 
S T ( C A P I T A L 1  ) /  L I G H T  TRACK-TYPE EQUIPMENT SHOWS USEFULNESS I N  S A N I T A R Y - L A N D F I L L  OPERATIONS ( CO 

E C T I O N  CONTAINER ) /  D E T R O I T  SHOWS WAY TO CLEAN UP AT A S A V I N G  T O  EVERYBODY ( COLL 
DANO P L A N T  AT M I D L O T H I A N  SHOWS V A L U E  OF COMPOSTING/  

E Q U I P M E N T  FCR PRCCESS I N G  ORGANIC WASTES ( GRINDER SHREDDER COMPOSTING-UNITS M A T E R I A L S - H A N D L I N G  DANO ) /  

09-01-00938 
05-0 5-00 286 
10- 0 1-020 2 7 
06-07-0 1974 
06-01 -00384 
06-0 1-0 11 82 
06-03-008 34 
09-01 -00935 
0 9- 0 1- 00 8 66 
09-01-009 37 
06-09-01687 
0 8- 03-007 9 1 
06-0 1-01 390 
06-03-01397 
0 6-0 1-0 14 73 
10-0 1 -0 20 28 
10-01-020 44 
10-0 1-0 20 49 
10-01-020 56 
10-0 1-020 60 
06-04-01478 
0 6-0 5-0 15 42 
06-04-0 1159 
06-1 2-00 41 5 
06-09-007 39 
10-06-01325 
10-01-020 55 
08-03-00431 
08-03-01 871 
0 8-0 3-007 8 8 
10 -0 1-00 2 3 1 
10-0 1-0 2063 
0 8-03- 007 6 5 
0 8  -0 4-0 00 67 

0 8-03-00864 
09-0 1-0 15 28 
09-01-01393 
10-01-008 32 
09-01-00929 
09-01-00870 
@6-03-0 19 8 2 
08- 0 3-0 1 524 
08-03-01033 
08-03-007 73 
0 8- 0 3407 71 
08-03-01334 
09-01-00400 
0 5-0 5-00 286 
09-07-00199 
09-07-00970 
0 1-01-00685 
03 -C 1-0 20 8 1 
09-0 1-0 1 123 
09-0 1-019 55 
09-01-00877 
09-01-0 1414 
09-01-00929 
09-01-00870 
0 8-0 3-00 2 2 1 
09-01-00272 
07-03-01837 
05-09-00288 
03-02-01899 
06- 0 1-00 8 88 
08-03-00599 
09-04-0 1839 
0 1-0 1-0 1777 
01-12-01015 
08-02-00012 
0 3- 13-0 1765 
07-10 -0 110 1 
0 9-07- 0 13 3 5 
07-04-019 13 
0 1 -02 -0 1464 
07- 10-00 177 
08-03-00063 
0 1-04-0 10 74 
07 -0 1-0 19 06 
08-03 -0 1007 
03-0 1-00 136 
03-11-01752 
08-03-02095 
0 1-04-0 1645 
01 -04 -0 16 47 
01-04-01 653 
0 1-@4-@ 1669 
03-01-018 76 
03-08-00397 
07-02-01337 
06-0 3-0 142 7 
03-0 1-0 15 55 
06-C4-0 1166 

06-0 3-00 a96 
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Y I N G  FOR I N C I N E R A T I O N  OF PAPER T R I M  ( SALVAGE(PAPER1 
STEM ( BULKY-WASTE SALVAGE RESEARCH-NEEDS C O L L E C T I O N  
ECTOR VOLUME-RECUCTION I /  

ME-REDUCTION CCST ( U K I T  I COMPACT I O N  S A N I T A R Y - L A N D F I L L  
LL T R A N S F E R - S T A T I O N  ) /  REFUSE D I S P O S P L  BY R A I L R O A D  ( 
S I ZE-R EDUCT I C N  I /  NEW 
N D F I L L  1 /  LOS ANGELES WARNED ABOUT 

DUTCH COMPOST P I L E  
TRANSFER S T A T I O N  

HOUSTON FORCES COMPOST P L A N T  

P R E V E N T I O N  O F  FUSED D E P O S I T S  ON I N C I N E R A T O R  LOWER 

I /  

P O S T I N G  I N C I N E R A T I O h  C C S T (  S U B S I D Y )  1 / ST. PETERSBURG 

V AGE I N C I N E R A T O R (  ASH) ) / GOLD 
FERENCE T O  WORK C A R R I E D  OUT I N  COVENTRY ( C O L L E C T I O N  

D E C I S I O N - T R E E S  I N  S O L I D  WASTES P L A N N I N G  ( 
E S  MANAGEMENT ( W E T - O X I D A T I O N  SALVAGE RESEARCH-NEEDS 

IT PRY-LANDFILL LAW CHARGE( COLL E C T I O N  1 / 
T I O N  I /  

( COMPUTER ) /  

( SLUDGE(  SEWAGE) GARBAGE 1 / 

ECOVERY ) /  
CONTINUOUS 

SOME DAY - PAPER S H I R T S  YOU WASH DOWN THE 
NEW SYSTEM I N  

STORM D P A I N A G E  AND G A S  BURNING A T  REFUSE D I S P O S A L  
TREATMENT P L A N T  LOCATED ON FORMER L A N D F I L L  

A GOOD I N C I N E R A T O R  
PAPER SACK U N I T  PACKS AND COMPRESSES AT 

/ B U I L T  TC F I T  THE 
L )  C A P A C I T Y  ) /  B U I L D  I N C I N E P A T O P  NEXT T O  D I S P O S A L  
ES NEW YORK D A I L Y  REFUSE ACROSS WIDE B A Y  TO L A N D F I L L  

ONE U N I T  CLEARS L A N D F I L L  
HOW TO W I N  F R I E N D S  AND GET A L A N D F I L L  

HOW TO P I C K  A 
ON 

P A C T I O N I B A L E R S )  ) /  F U L H A M ' S  NEW REFUSE DESTRUCTOR ON 
D I SPO SAL 

DUMP 
P U L V E R I Z A T I O N  AT B R I T I S H  

TI-E INCINERATOR--A MACHINE OF BEAUTY ( 
E ( SEWAGE) I N C I  N E R A T I O N  S A N I T A R Y - L A N D F I L L  C O M P O S I T I O N  
C I N E R A T I O N  R E S I D U E  O R G P N I Z A T I O N  C O L L E C T I O N  COMPUTERS 

HOW TO P I C K  A S I T E  FOR A S A N I T A R Y  L A N D F I L L  ( 
M A I N  C O N S E R V A T I O N I S T S  A I D  S O L I D  WASTE D I S P O S A L  ( 

L A N N I N G  NEW I N C I N E R A T O R  ( Q U A N T I T I E S  C H A R A C T E R I S T I C S  

HY CONTRACTORS J O I N  ASSC C I A T I O N S  ( S A N I T A R Y - L A N D F I L L  

S A N I T A R Y  L A N D F I L L  S I T E S  ( P L A N N I N G  R E C L A M A T I O N ( L A N D 1  
I N C I N E R A T O R  ( CES I G N  S A W I T A R Y - L A N D F I L L  COST( C A P I T A L )  
EPATOR D E S I G N  W I T H  PESPECT TO COMMUNITY ACCEPTANCE ( 
T RECLAMATION(  L A N D )  CGST(OPERAT1NG) C O S T ( C O L L E C T I O N 1  
INERATOR RES EAPCF-NEEDS ANIMAL-FEED P O L L U T I O N (  WATER 1 

L A N D F I L L  VENTURE ( R E G I  ONAL-APPROACH C O S T ( O I S P 0 S A L )  
D F I L L  METHOD O F  REFUSE C I S P O S A L  I N  NORTHERN S T A T E S  ( 
R I C T S  FOR I N C I N E R A T I O N  ( ECONOMICS E M I S S I O N (  CONTROL I 

S T R I P  P I T S  AND THE S A N I T A R Y  L A N D F I L L  ( 
C A N A D I A N  HAULERS ( S A N I T A R Y - L A N D F I L L  C O S T ( D I S P 0 S A L )  

S A N I T A R Y  L A N D F I L L  HAS MANY B E N E F I T S  ( 

P P I V A T E  CONTRACTORS ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  
I N D U S T R I A L  WASTE REMOVAL ( C O L L E C T I O N  

QUARFIES BECOME L A N D F I L L S  I N  TEXAS ( 
F I N D I h G  MORE S I T E S  FOR CONTROLLED T I P P I N G  ( 

U S E  OF COMPLETED S A N I T A R Y  L A N D F I L L  
ON SALVAGE I /  COUNTY BATTLES FOR L A N D F I L L  

A L L I E D  W I T H  L A N D F I L L  TO PROLONG THE USE OF D I S P O S A L  
U T I L I Z A T I O N  OF S A N I T A R Y  L A N D F I L L  

MILWAUKEE F A C I N G  SHAKE-UP DUE T O  LACK OF D I S P O S A L  
ON O F  CONTAMINATION P O T F N T I A L  OF SOME WASTE D I S P O S A L  
GNS ) /  S A N I T A R Y  F I L L  PROVES OUT FOR P L A N T  
Y - L A N D F I L L  I /  F I N D I N G  MCRE 

S E L E C T I O N  O F  REFUSE D I S P O S A L  
T E - S E L E C T I C N  LAND-REQUIF EMENTS I /  V A N I S H I N G  L A N D F I L L  

S E L E C T I O N  OF S A N I T A R Y  LAND F I L L  
EFUSE I N C I N E R A T I O N  METH@DS W I T H  S P E C I A L  REFERENCE TO 
R Y - L A N D F I L L  GR INDER(H0ME I D I S P O S A L ( S E W E R 1  ) /  

COMMINUTORS CHEW UP BULKY I T E M S  ( 
SHREDDING MACHINE FOR WASTE PROCESSING ( CENTR I B L A S T  
B I D  ADVANTAGES ( C O L L E C T I O N  SALVAGE OBRON COMPOSTING 
L E C T I O N  SLUQRY-PUMPING COST(OPERAT1NG) C O S T ( C A P I T A L 1  
R A C T I C E S  ( COMPCSTIhG I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  
MPOS I T I O N  CORROSION I N C I  N E R A T I O N  LABORATORY I C  ONTROL) 
E T I C A L  CASE ANC P R A C T I C A L  ANSWER ( S A N I T A R Y - L A N D F I L L  
D I S P O S A L  SYSTEM FOG T H E  SMALLER AUTHOPITY SEERDPUM ( 

R E T H I N K I N G  THE S O L I D  WASTE PROBLEM ( SALVAGE 
N I T  PREMISES T O  B E  A BETTER MOUSETRAP ( I N C I N E R A T I O N  
I P M E N T  USED I N  EUROPEAN COMPOST SYSTEMS ( COMPOSTING 

T I  ME/CRE W 

I N C I N E R A T O R  D I S P U T E  E N L I V E N S  ROSYLN, LONG I S L A N D  ( 

TPRY L A N D F I L L ,  B I G  D E C I S I O N  FOR SMALL TOWNS ( VECTOR 

U L I N G  I N D U S T R I  PL-WASTE BULKY-WASTE R E G I  ONAL-APPROACH 

S E L E C T I O N  OF S A N I T A R Y  L A N D  F I L L  S I T E S .  ( 

SHREDDER D E S I G N  ) /  P N E U M A T I C  CONVE 
SHREDDER G R I N D I N G  POWER M A R K E T I N G  ECONOMICS B U I L D I N G -  
SHREDDER REDUCES S O L I D  WASTE VOLUME ( G R I N D I N G  PEST V 
SHREDDER REDUCES S O L I D  WASTE VOLUME ( SALVAGE GRINDER 
SHREDDING ) /  TOWN OF HEMPSTEAD FACES REFUSE D I S P O S A L  
SHREDDING B A L I N G  RA I L - H A U L  COMPACTION S A N I T A R Y - L A N D F I  
SHREDDING MACHINE FOR WASTE PROCESSING ( C E N T R I B L A S T  
S H R I N K I N G  D I S P O S A L  AREAS ( LAND(  SHORTAGE S A N I T A R Y - L A  
S H R I N K S  ( I N C I N E R A T O R  ECONOMICS I /  
S H R I N K S  THE DEAD HAUL ( Q U A N T I T Y  I /  
SHUTDOWN ( COMPOSTING C O S T (  S U B S I D Y )  I N C I N E R A T I P N  ) /  
SHUTS DOWN 'MODEL' COMPOST PLANT AS MALODOROUS ' P U B L I  
S I D E  WALLS/  
S I L I C O N  C A R B I D E  R E F R A C T O R I E S  I N  I N C I N E R A T I O N /  
S I L V E R  CONTENT SEEN AT FOURTEEN DOLLARS PER TON ( SAL 
S I M U L A T I O N  1 / O P E R A T I O N A L  RESEARCH I N  M U N I C I P A L  E N G I N  
S I M U L A T I O N  AND ANALYSES O F  A REFUSE C O L L E C T I O N  SYSTEM 
S I  MU L A T I  ON C CYPUT ER-AP P L I  CAT I ON 
S I M U L A T I O N  ECONOMICS H E A L T H  COMPOSTING B I O L O G I C A L - F R A  
SIMULTANEOUS A E R O B I C  AND ANAEROBIC COMPOSTING PROCESS 
S I N G L E  CONTRACTOR SERVES A L L  S E A T T L E  ( C O L L E C T I O N  SAN 
S I N G L E  HAULER P L E A S E S  BATTLE-CREEK CUSTOMERS ( COLLEC 
S I N G L E  PACKER DOES A I R  FORCE BASE J O B  ( C O L L E C T I O N  ) /  
S I N G L E  P R I V A T E  HAULER B U I L D S  OWN I N C I N E R A T C R  ( HEAT-R 
SINGLE-ZONE T H E R M O P H Y L L I C  PHASE COMPOSTING PROCESS/  
S I N K  ( C O M P O S I T I O N  ) /  
S I O U X  C I T Y  ( C O L L E C T I O N  ) /  
S I T E /  
S I T E /  
S I T E  ( C O S T ( U S E R 1  D E S I G N  ) /  
S I T E  ( DEVA COMPACTION S A C K t P A P E R I  ) /  
S I T E  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  E M I S S I O N ( C O N T R 0 L l  1 
S I T E  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R 0  
S I T E  ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION Q U A N T I T Y  CO 
S I T E  AND WORKS I T /  
S I T E  APPROVED ( S A N I T A R Y - L A N D F I L L  L E G A L (  PROBLEMS) 1 / 
S I T E  FOR A S A N I T A R Y  L A N D F I L L  ( S I T E - S E L E C T I O N  ) /  
S I T E  I N C I N E R A T I O N /  
S I T E  OF TWO PREVIOUS P L A N T S  ( S A L V A G E  SEGREGATION I N C  
S I T E  O P E R A T I O N  R A I S E S  L I A B I L I T Y  QUESTIONS/  
S I T E  R E C L A M A T I O N  P R A C T I C E S  VARY W I D E L Y /  
S I T E  REDUCES MATTER BY 50 PERCENT ( G R I N D I N G  I /  
S I T E - L O C A T I O N  ) / 
S I T E - L O C A T I O N  I /  COMPREHENSIVE STUD1 E S  OF S O L I D  N A S T L  
S I T E - L O C A T I O N  REGIONAL-APPROACH I /  PROCEEDINGS OF 196 
S I T E - S E L E C T I O N  I /  
S I T E - S E L E C T 1  ON ) /  
S I T E - S E L E C T I O N  I /  P 
S I T E - S E L E C T I O N  ) /  
S I T E - S E L E C T I O N  I /  W 
S I T E - S E L E C T I O N  ) /  S A N I  
S I T E - S  E L  ECT I ON / U T I L I Z A T I O N  O F  
S I T E - S E L E C T 1  ON / CHOOSING T H E  R I G H T  
S I T E - S E L E C T I O N  ) /  C O N S I D E R A T I O N S  I N  I N C I N  
S I T E - S E L E C T I O N  I / S A N I T A R Y  L A N D F I L L  ( VECTOR P E S  
S I T E - S E L E C T I O N  I /  REFUSE D I S P O S A L  NEEDS AND P R A C T I C E S  
S I T E - S E L E C T I O N  I /  SEVEN NEW JERSEY C O M M U N I T I E S  P L A N  J 
S I T E - S E L E C T I O N  COST ( O P E R A T I N G )  VECTOR PEST 1/ THE SAN 
S I T E - S E L E C T I O N  I M P L E M E N T A T I O N  ) /  R E G I O N A L  D I  ST 
S I T  E-S ELECT I ON L AND ( RE CLAMAT I ON 1 
S I T E - S E L E C T 1  ON LAND-REQUIRE MENTS 1 / V A N I S H I N G  L A N C F I L  
S I T E - S E L E C T I O N  ODOR EM1 S S I  ON(CONTROL1 R E F R A C T O R I E S  RE 
S I  TE-SELECT I ON P O L L U T I O N (  WAT ER) ) / 
S I T E - S E L E C T 1  ON P O L L U T I O N (  WATER) / 
S I T E - S E L E C T I O N  REGIONAL-APPROACH ) /  URGE COOPERATION 
S I T E - S E L E C T 1  ON S A N I T A R Y - L A N D F I L L  ) /  
S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  I /  
S I T E-S E L  ECT I ON S AN I T  AR Y-L AN D F  I L L  1 / 
S I T E S  ( COST SETTLEMENT R E C L A M A T I O N ( L A N D )  ODOR ) /  
S I T E S  ( COST ( OP ERAT I NG 1 SAN I TARY- LANDF I L L  PU L V  ER I Z A T I  
S I T E S  ( HEAT-RECOVERY H E A T (  PROCESS 1 S A L V A G E ( M E T A L 1  ) /  
S I T E S  ( P L A N N I N G  R E C L A M A T I O N (  LAND)  S I T E - S E L E C T I O N  I /  
S I T E S  ( S A N I T A R Y - L A N D F I L L  1 / 
S I T E S  ( S A N I T A R Y - L A N D F I L L  P @ L L U T I O N ( W A T E R  1 1/ SYSTEM 
S I T E S  ( SANITARY-LANDF I L L  SALVAGE SETTLEMENT F O U N D A T I  
S I T E S  FOR CONTROLLED T I P P I N G  ( S I T E - S E L E C T I O N  S A N I T A R  
S I T E S  I N  NORTHEASTERN I L L I N O I S  ( S A N I T A R Y - L A N D F I L L  ) /  
S I T E S  WORRY MOST C A N A D I A N  HAULERS ( S A N I T A R Y - L A N D F I  L L  
S I T E S .  ( S I T E - S E L E C T I O N  P O L L U T I O N ( W A T E R 1  I /  
S I T U A T I O N  I N  GERMANY ( HEAT-RECOVERY I /  R 
S I X T H  YEAR W I T H  GARBAGE G R I N D E R S  ( ANIMAL-FEED S A N I T A  
S I  ZE-REDUCTION I /  
S I Z E - R E D U C T I O N  1 / NEW 
S I  ZE-REDUCT I O N  ) /  NEW D I S P O S A L  METHOD C L A I M S  
S I Z E - R E D U C T I C N  J /  ARE P I P E L I N E S  T H E  ANSWER TO WASTE C 
S I Z E - R E D U C T I O N  I / O B S E R V A T I O N S  OF C O N T I N E N T A L  EUROPEA 
S I  ZE-REDUCTION BULKY-WASTE C O S T ( C A P 1 T A L )  ECONOMICS GO 
S I Z E - R E D U C T I O N  C O S T ( C A P 1 T A L )  COST(OPERAT1NG) ) /  REFUS 
S I Z E - R E D U C T I O N  LAND-SPREADING I /  NEW REFUSE 
S I Z E - R E D U C T I C N  PNEUMATIC-COLLECTION I /  
S I Z E - R E D U C T I O N  S A L V A G E ( M E T A L S 1  HEAT-RECOVERY CCST(CAP 
S I Z E - R E D U C T I O N  S C R E E N I N G  S E P A R A T I O N (  I N E R T I A L )  ) /  SOME 
S I Z E / C O S T S  ( ECONOMICS COST ( C O L L E C T I O N  1 COLLECT I O N  )/ 

1 / 

1 / 

10-09-OC 50 8 
10- 15-0 150 1 
05-04-00958 
05- 0 4-0 0 6 99 
0 1-0 1-00979 
10-08-000 55 
05-04-00729 
07-04-0 19 17 
06-03-00994 
03-03-00238 
06-03-00279 
06-03-001 69 
08-10-00475 
08-09-00460 
02-02-00027 
03-07-01235 
0 3- 10-00778 
01-05-00978 
01-0 1-01 11 5 
06- 0 1-002 43 
03- 13-0 16 13 
03-0 1-0 1643 
03-0 1-0 17 59 
08-03-01619 
06-04-00327 
0 1- 12-0 10 15 
03 -0 1-00 4 18 
07-08-00284 
07- 10200650 
08-03 -00704 
03- 09-0 1 8 3 8 
08-03-001 20 
08-03-00691 
0 9-0 6-007 15 
07-02-00592 0 7- 1 4-00 70 8 

07-0 3-0 12 15 
08 -0 1-0 1289 
08-0 3-0 13 87 
0 1-04-00965 
04-0 1-0 2 153 
05-09-00511 
08-0 3-0 11 18 
01-01-01115 

07-03-01215 
07-03-0 1860 
0 8 - 0  3-00804 
0 8- 03-0 1 7 1 4 
01- 12-0 1788 
07-0 1-01 9 33 
07-14-01150 

08-03-00467 
07- 0 1-0 1 1 14 
0 1-05-0 129 3 
0 7-0 1-0 1 7 79 
07-01-01474 
0 B -0 3 -00 5 10 
07- 0 3- 0 1 7 73 
0 7-03-0 17 8 4 
01-01-007 26 
07- 0 1-0 13 19 
07-03-01952 
01-0 5-006 18 
01-10-01921 
07-01-01907 
07-06-01388 
07- 10-006 41 
07-01-01818 
08-03-00063 
07-14-01150 
07-03-01837 
07-06-006 59 
07- 10 -00 19 2 

0 7-0 3-00 209 
07-03 -0 17 84 
0 7- 0 3- 0 1 9 52 
08-03-01060 
09-0 7-008 49 
0 5-0 4- 00 114 
05-04-007 29 
06-0 4-0 1566 
10-09-0 1996 
01 -0 1-0 20 18 
08-03-01505 
05-05-01370 
05-06-0 10 B B 
04- 0 1-0 2 1 44 
08-03-01084 
00-04-00277 

- 03 zo i-mToq 

08-0 3-007 44 

07-06-0138a 

03-0 8-009 86 

r 
i 

r- ' 

i 

r 
c ' 
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r 

r ' 
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BURNER NOW FEATURES A L U M I N I Z E D  S T E E L  S K I N  ( T E P E E  BURNER I N C I N E R A T I O N  ) /  
CARS DROWNED BY S W E D I S H  S K I P P E R  I BULKY-WASTE OCEAN-DISPOSAL ) /  

NEW HIGH-STRENGTH S T E E L  A I D S  S L A G - H A U L I N G  F I R M  ( I N D U S T R I A L - W A S T E  / 
PREGNATED T I M B E R  ( I N C I N E R A T O R  PEFRACTORY(CORROS1ON) SLAG)  I /  MECHANISM OF CORROSION OF F I R E B R I C K  BY ASH 0 

REFRACTORY C O M P A T I B I L I T I E S  W I T H  SELECTED I N C I N E R A T O R  SLAGS ( R E S I C U E  ) /  FURTHER I N V E S T I G A T I O N  O F  
T H E  NATURE OF I N C I N E R A T O R  SLAGS ( R E S I D U E ( A N A L Y S 1 S  I /  

X-RAY SFECTFOGRAPHIC A N A L Y S I S  OF I N C I N E R A T O R  SLAGS ( R E S I D U E ( A N A L Y S 1 S )  I /  
F R A C T O R I E S  ( R E S I D U E  I /  THE C H E M I S T R Y  OF I N C I N E R A T O R  SLAGS AND T H E I R  C O M P A T I B I L I T Y  W I T H  F I R E C L A Y  AND H I G H  

REFUSE SACKS SLASH C O L L E C T I O N  T I M E /  
WE NEVER R E F U S E  REFUSE I S  CHICAGO MAN'S SLOGAN/ 

WET-OXIDATION OF SEWAGE SLUDGE/ 
PROBLEMS I N  A N A L Y S I S  OF REFUSE,  COMPOSTq AND SEWAGE SLUDGE ( A N A L Y S I S ( C O M P 0 S T )  SAMPLING ) /  

AND D R Y I N G  AS A P R E R E Q U I S I T E  TO COMPOSTING OF SEWAGE SLUDGE ( COMPOSTING ) /  DEWATERING 
P I L L A R Y  D R Y I N G  CF M I X T U R E S  OF C I T Y  REFUSE AND SEWAGE SLUDGE ( COMPOSTING SLUDGE( SEWAGE) BRIQUETTES(COMPGST 

PROCESSING OF REFUSE AND SLUDGE ( COMPOSTING SLUDGE(  SEWAGE) I N C I N E R A T I O N  ) /  
T E N  YEARS OF S O I L  IMPROVEMENT W I T H  PEAT,  RFFUSE,  AND SLUDGE ( COMPOSTING S O I L - C O N D I T I O N I N G  ) /  

DO A D D I T I V E S  A F F E C T  WINDROW COMPOSTING OF REFUSE AND SLUDGE ( CULTURE-BACTERIA PATHOGEN I /  
D I S C U S S I C N  OF COMPUSTING O F  REFUSE W I T H  SEWAGE SLUDGE ( C O S T ( M I L O R G A N I T E 1  C O S T ( D I S P 0 S A L )  ) /  

EXPERIMENTS I N  COMPOSTING REFUSE AND SLUDGE ( DANO SLUDGE(SEWAGE) ) /  

D I G E S T I O N  OF GARBAGE W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E W E R )  ) /  
D I S P O S A L  OF GARBAGE W I T H  SEWAGE SLUDGE ( D I S P O S A L ( S E W A G E )  ) /  

Q U A N T I T Y  OF GARBAGE T H A T  CAN B E  D I G E S T E D  W I T H  SEWAGE SLUDGE ( D I S P U S A L ( S E W E R )  1 /  T H E  
0 ( B I O S T A B I L I Z E R  1 METHOD FOR COMPOSTING REFUSE AND SLUDGE ( EGSETER I /  DEVELOPMENT OF THE DAN 

OPGANISMS AND F E L M I N T H I C  OVA I N  COMPOSTS AND SEWAGE SLUDGE ( H E A L T H  SLUDGE(SEWAGE1 ) /  A SURVEY OF T H E  PAT 
P L A N T  COMBINED W I T H  D R Y I N G  AND COMBUSTION OF SEWAGE SLUDGE ( HEAT-RECOVERY ) /  REFUSE I N C I  N E R A T I  CN 

/ THE P O S S I B I L I T I E S  OF U S I N G  S O L I D  WASTES AND SEWAGE SLUDGE ( I N C I N E R A T I O N  COMPOSTING C O M P O S T I V A L U E )  RESEA 

A R I O U S  A D D I T I V E S  ON WINDRCW CCMPOSTING OF REFUSE AND SLUDGE ( PATHOGEN ) /  E X P E R I M E N T S  ON THE E F F E C T  OF V 
COVERED P L A N T  TO BURN SLUDGE ( I N C I N E R A T I O N ( F L U 1 D  BED) SLUDGE(SEWAGE1 I /  

COMPOSTING O P E R A T I O N  HANDLES REFUSE AND SLUDGE ( SALVAGE ) /  
COMBUST I C N  OF HYDROCARBON-CONTAINING R E F I N E R Y  SLUDGE ( SLUDGE( R E F I N E R Y )  I N C I N E R A T I O N  I /  

ON I COMPOSTING TREATMENT CF TOWN REFUSE AND S E W A G E  SLUDGE ( S L U D G E ( S E W A G E )  COMPOSITION'GRINDING INCINERA 
ENTS ON THE COMBINED COMPOSTING OF REFUSE AND SEWAGE SLUDGE ( SLUDGE(SEWAGE)  DANO ) /  E X P E R I M  
CONOMICS I /  PROCESSING AND U T T L I Z A T I O N  O F  REFUSE A N 0  SLUDGE I SLUDGE( SEWAGE) I N C I N E R A T I O N  COMPOSTING DANO 

PRESSURE O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION ) /  
WET A I R  O X I D A T I O N  O F  SEWAGE SLUDGE ( WET-OXIDATION I /  

P A R T I A L  WET A I R  O X I D A T I O N  O F  SLUDGE ( WET-OXIDATION ) /  
A T I N G )  PROCESS-PARAMETEPS D E S I G N  ) /  WET O X I D A T I O N  OF SLUDGE ( WET-OXIDATION SLUDGE(SEWAGE1 C O S T ( C A P 1 T A L  C 
P O S I T I O N )  I /  A hEW COMPOSTING PROCESS FOR REFUSE AND SLUDGE - THE TOLLEMACHE SYSTEM ( TOLLEMACHE COMPOST(C 
EWAGE) I /  A NEW PROCESS FOR THE CONVERSION OF SEWAGE SLUDGE AND GARBAGE I N T O  V A L U A B L E  GRANULATED F E R T I L I Z E  

ECONOMICS OF COMPOSTING SEWAGE SLUDGE AND HOUSEHOLD REFUSE ( SLUDGE(SEWAGE1 I /  
WET A I R  COMBUSTION O F  SLUDGE AND I N D U S T R I A L  WASTE ( W E T - O X I D A T I O N  I /  

T I O N  ) /  COMPONENTS OF SLUDGE AND I T S  WET A I R  O X I D A T I O N  PRODUCTS ( WET-OXIDA 
L A N D F I L L  ) /  COMBlNED D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE ( COMPOSTING I N C I N E R A T I O N  S A N I T A R Y -  
TE D I S P O S A L  - PART V I 1  - COMBINED D I S P O S A L  OF SEWAGE SLUDGE AND REFUSE ( SLUDGE(SEWAGE1 I N C I N E R A T I O N  COMPO 
I /  I N V E S T I G A T I O N  OF THE C@MMON TREATMENT OF D I G E S T E D  SLUDGE AND R U B B I S H  ( SLUDGE(SEWAGEI  COMPOSTING LAW(HE 
E )  ) /  S A N I T A R Y  ASPECTS OF COMPOSTED SEWAGE SLUDGE AND SAWDUST ( COMPOSTING PATHOGEN SLUDGE(SEWAG 
N G )  I N C I N E R A T I O N  1 /  COMBINES SLUDGE AND S O L I D  WASTES ( SLUDGE(SEWAGE)  COST(  O P E R A T I  
ON I /  I D E A S  ON COMBINED COMBUSTION OF SLUDGE AND WASTE PRODUCTS I N  GRATE F I R E S  I I N C I N E R A T I  

HOW C I T I E S  D I S T R I B U T E  SLUDGE AS S O I L  C O N D I T I O N E R  ( S O I L - C O N D I T I O N E R  I /  
, ON SLUDGECSEWAGE) ) /  WET SLUDGE BURNER NOW MADE FOR SMALL C I T I E S  ( W E T - O X I D A T I  

I N C I N E R A T I O N  WET-OXIDATION I /  T H E  D I S P O S A L  OF SEWAGE SLUDGE B Y  COMBUSTION, W I T H  S P E C I A L  REFERENCE T O  F L U I D  
PROCESS CONSUMES SLUDGE BY FLAMELESS COMBUSTION ( W E T - O X I D A T I O N  ) / 

U L T I M A T E  DL SPOSAL O F  SEWAGE SLUDGE BY WET-OX I D A T  I O N /  
O S T )  ) /  T H E  EFFECT OF REFUSE AND REFUSE SLUDGE COMPOST ON P L A N T S  AND S O I L S  ( A P P L I C A T I C N ( C 0 M P  
E )  ) /  W A N L I P  SLUDGE D I G E S T I O N  PLANT ( COMPOSTING DANO SLUDGE( SEWAG 
N G  P L A S T I C  I /  EUROPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  BY I N C I N E R A T I O N  ( C O M P O S I T I O N  C A L O R I F  
I F I C - V A L U E  I /  EUFOPEAN P R A C T I C E  I N  REFUSE AND SEWAGE SLUDGE D I S P O S A L  B Y  I N C I N E R A T I O N  ( C O S T ( O P E R A T I N G 1  HEA 

T ( WET-OXIOATION I /  SLUDGE D I S P O S A L  BY WET A I R  O X I D A T I O N  AT F I V E  MGD PLAN 

S T ( O P E R A T I N G 1  SLUDGE( SEWAGE) ) /  SLUDGE D I S P O S A L  I N  D U M F R I E S S H I R E  ( COMPOSTING DANO CO 
I N  P A R T I C U L A R ,  C O N S I D E R A T I O N  O F  I T S  U T I L I Z A T I O N  FOR SLUDGE D R Y I N G  ( SLUDGE(SEWAGE)  H E A T (  PROCESS) HEAT-REC 

I N C I N E R b T I O N  S L U D G E ( G A L V A N I Z 1 N G )  ) /  COMBUSTION OF SLUDGE FROM G A L V A N I Z I N G  P L A N T S  W I T H  COMBUSTION CONE ( 
I /  COMPOSTING WASTE SLUDGE FROM PHARMACEUTICAL MANUFACTURING ( I N D U S T R I A L  

EARCH ( COMPOSTING GARBAGE- D I S P C S A L  REFUSE-DISPOSAL SLUDGE G R I N D I N G  ) /  M U N I C I P A L  COMPOSTING RES 
T ( C A P 1 T A L )  COST(OPERAT1NG) I /  I N C I N E R A T I O N  OF SFWAGE SLUDGE I N  M U L T I S T A G E  ROTARY FURNACE ( SLUDGE(SEWAGE1 
WAGE TREATPENT WORKS/ SLUDGE I N C I N E - R A T I O N  PLANT I N  STUTTGART-MUEHLHAUSEN SE 
UBBER ( SLUDGE(SEWAGE1 E M I S S I O N ( C O N T R 0 L )  ) /  SLUDGE I N C I N E R A T O R  F L Y  ASH CONTROLLED BY CYCLONIC S C R  
E(SEWAGE1 ) /  WET COMBUSTION O F  SEWAGE SLUDGE SOLVES D I S P O S A L  PROBLEMS ( W E T - O X I D A T I O N  SLUDG 
S S  ( W E T - O X I D A T I O N  I /  SLUDGE TREATMENT AND D I S P O S A L  BY THE ZIMMERMANN PROCE 

L L A T I O N  OF C I T Y  OF LAUSANNE FOR COMBUSTION OF SEWAGE SLUDGE U S I N G  F L U I D I Z A T I O N  PROCESS ( SLUDGE(SEWAGE1 I N  
RATOR SLUDGE(SEWAGE1 I /  CENTRAL COMBUSTION OF SEWAGE SLUDGE W I T H  ESSEN-KARNAP POWER P L A N T  AS EXAMPLE ( I N C  

I /  COMBUSTION O F  SLUDGE W I T H  O I L  G A S I F I C A T I O N  BURNERS ( HEAT-RECOVERY 

USE OF SLUDGES FCR COMPOST PRODUCT I O N  FROM GARBAGE ( SLUDGE (COMPOST) C O M P O S I T I O N  (COMPOST) / 
I C I P A L I T Y  OF GLUECKSTADT I N  H O L S T E I N  ( HEAT-RECOVERY SLUDGE(DRY I N G )  I /  R E F U S E  I N C I N E R A T I O N  P L A N T  OF MUN 
L V A N I Z I N G  PLANTS W I T H  COMBUSTION CONE ( I N C I N E R A T I O N  S L U D G E ( G A L V A N I Z I N G 1  ) /  COMBUSTION OF SLUDGE FROM GA 
LIJME-REDUCTION SALVAGE I N C I N E R A T O R  E M I S S I C I N ( C O N T R 0 L )  S L U D G E ( I N D U S T R 1 A L )  I /  REFUSE D I S P O S A L  I N  THE C I T Y  O F  
A I N I N G  SLUDGES I N  PC!TARY DRUM FURNACE ( I N C I N E R A T I O N  S L U D G E ( O I L 1  I /  I N C I N E R A T I O N  OF O I L - C O N T  

METHANE F E R M E N T A T I O N  W I T H  COFFEE SHELLS ( COMPOSTING SLUDGE(SEWAGE)  ) /  
EXPERIMENTS I N  COMPOSTIdG REFUSE AND SLUDGE ( DANO SLUDGEtSEWAGE)  ) /  

COMPCST PLANT FOR BANGKOK ( COMPOSTING SALVAGE SLUDGE(SEWAGE1 1 / 
TWO P L A N T S  FOP T H E  P R I C E  O F  ONE ( I N C I N E R A T O R  SLUDGE(SEWAGE)  I /  

LAND RECLAMATION P R O J E C T  - AN I N T E R I M  REPORT ( SLUDGE(SEWAGE1 I /  
Z I  MMERMAF; PROCESS I N S T A L L A T I O N  ( W E T - O X I D A T I O N  SLUOGE(SEWAGE1 ) /  

SLUDGE D I S P O S A L  BY USE I N  AGRICULTURE/  

CHICAGO P I L O T  S T U D I E S  O F  SLUDGE D I S P O S A L  B Y  WET COMBUSTION ( W E T - O X I D A T I C N  I /  

L U L E A  REFUSE I N C I N E R A T I O N  AND SLUDGE D R Y I N G  P L A N T  ( SLUDGE(SEWAGE1 Q U A N T I T Y  I /  

I /  S E W A G E  SLUDGE TREATMENT B Y  WET AIR OXIDATION ('WET-OXIDATION 

COMPOSTING SEWAGE SLUDGE W I T H  M U N I C I P A L  REFUSE/  

MPROVEMENT OF F E R T I L I Z E R S  FROM GARBAGE OR C L A R I F Y I N G  SLUDGE./ I 

MBUSTION OF HYDROCARBON-CONTAINING R E F I N E R Y  SLUDGE ( SLUDGE(REF1NERY)  I N C I N E R A T I O N  ) /  co 

OUR YEARS OF COMPOST PROGRESS I N  W I L L I A M S T O N  ( R I K E R  SLUDGE(SEWAGE1 F 

08-03-01656 
09-04-01840 
08-09-00752 
01 -1 0-0 17 16 
08-09-00469 
08-10-00436 
08-10-00438 
08-09-00468 
03-09-00146 
0 1-12-01 5 82 

06-07-0 1974 
06-0 1-00 384 
06-0 1-0 11 62 
06-03-002 50 
06-06-00376 
06-03-00834 
06-01-01446 
06-0 1-0 1986 
09-01-00935 
09-0 1-00666 
09-01-00937 
0 6-0 4-0 1 9 81 
06-09-0 16 87 
08-03-00791 
06-0 1- 01 3 90 
10-06-00355 
06-09-00451 
06-0 3700705 
08-0 4-007 66 
06-03-01397 
06-0 1-0 1473 
06 -0 3 -0 1 5 3 2 
10- 0 1-0 20 2 8 
10-0 1-020 44 
10-01-02049 
10-01-02056 
10-01-02060 
10-01-02065 
10-0 1-00740 
06-04-00371 
06-04-01 478 
0 6-0 5-0 1542 
10-01-02035 
10-01-02052 
06-04-0 11 59 
06-12-00415 
06-0 1-00616 
06-09-00739 
10-15-00695 
06-03-00767 
01-12-00895 
1 0- 0 1- 0 1 0 5 6 
10-06-01325 
10-01-020 50 
10-01-02055 
06-06-00342 
06-03-01868 
0 8-0 3-004 3 1 
08-03-01871 
09-0 2-008 94 
10-01-01276 
10-0 1-020 48 
06- 0 3-0 1 3 2 3 
08-03-00048 
0 8-03-0 12 56 
0 8- 0 4-007 6 2 
0 6 -0 4-00 2 5 2 
06-03-002 81 
08-03-00788 

08-06-tTVOOY 
10-0 1-002 31 
10-0 1-020 75 
10-01-02063 
08-03-00765 
08-0 4- 000 67 
C6-03-00 896 
08-0 4-00754 
06-04-00 3 22 
06-1 2-0 1391 
0 8-0  3-0 12 44 
08-04-00762 
0 8 -0 3-0 06 89 
0 8- 0 4-00 7 74 
08-04-00766 
06-01-00868 
06-01-01986 
06 -0 3-0 15  52 
0 8-0  3-0 1432 
09-02-02100 
10-01 -0 10 43 
06-03-01699 

10-0 1-0 20 27 

o a - o 3 - ~ ~ 1 7 3  
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W A N L I P  SLUDGE D I G E S T I O N  P L A N T  ( COMPOSTING DANO SLUDGE(  SEWAGE) I /  
PEFUSE - SEWAGE CCMPOSTING - E N G I N E E R I N G  ASPECTS ( SLUDGE(SEWAGE1 ) /  

A R N I N G  I S S U E D  B Y  COMPOST SUPPORTER ( COMPOSTING DANO SLUDGE(SEWAGE1 I /  W 
VERED PLANT TO BURN SLUDGE ( I N C I N E R A T I O N ( F L U 1 D  B E D )  SLUDGE(SEWAGE1 ) /  co 
WASTE D I S P O S A L  PROCESS ( W E T - O X I D A T I O N  HEAT RECOVERY SLUDGE(SEWAGE)  ) /  NEW 
DGE BURNER NOW MADE FOR SMALL C I T I E S  ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 ) /  WET S L U  
S OF COMPOSTING SEWAGE SLUDGE AND HOUSEHOLD REFUSE ( SLUDGE(SEWAGE1 I /  ECONOMIC 
F E R T I L I Z E R S  C O N T A I N I N G  O R G A N I C  PRODUCTS ( COMPOSTING SLUDGE(SEWAGE1 ) /  PHOSPHATE 
MAN PROCESS PLANT N E A R I N G  COMPLETION ( W E T - O X I D A T I O N  SLUDGE (SEWAGE) I /  F I R S T  ZIMMER 

BURNED I N  CANTON, C H I 0  ( I N C I N E R A T O R  GREASE(SEWAGE) SLUDGE(SEWAGE1 ) /  HOW GREASE I S  
L I N  DUMFR I E S S H I R E  ( COMPOSTING DANO COST(OPERAT1NG) SLUDGE(SEWAGE)  ) /  SLUDGE D I S P O S A  
ONSERVATION OF C I T Y  h A S T E  ( COMPOSTING COST(CDMP0ST)  SLUDGE(  SEWAGE) I /  REPORT ON T H E  C 
SERS A F F E C T  P L A N T  D E S I G N  C R I T E R I P  ( G R I N D E R ( G A R 6 A G E )  SLUDGE(SEWAGE1 ) /  HOW FOOD WASTE D I S P O  
WAGE SLUDGE SDLVES D I S P O S A L  PROBLEMS ( WET-OX1 D A T I O N  SLUDGE(SEWAGE) ) /  WET COMBUSTION O F  SE 
S REFUSE I N T O  C P G A N I C  S G I L  C O N D I T I O N E R  ( C O M P O S I T I O N  SLUDGE(SEWAGE1 ) /  COMPOSTING P L A N T  CCNVERT 
S T I N G  P L A N T  A T  DANTUMADEEL, NETHERLANDS ( N I G H T - S O I L  SLUDGE(SEWAGE1 ) /  I N A U G U R A T I O N  OF THE COMPO 
S T E D  SEWAGE SLUDGE AND SAWDUST ( COMPOSTING PATHOGEN SLUDGE(SEWAGE1 I /  S A N I T A R Y  ASPECTS OF COMPO 
ER ( C O S T ( O P E R A T 1 N G I  C O M P O S I T I O N  P R O P E R T I E S (  COMPOST) SLUDGE(SEWAGE1 ) /  P I  LOT-PLANT GARBAGE COMPOST 

U T I L I Z A T I O N  O F  URBAN REFUSE I N  FRANCE ( COMPOSTING SLUDGE(SEWAGE1 I /  PROCESSING AND A G R I C U L T U R A L  
ST. GEOPGEN ( BLACK FOREST ( G R I N D I N G  I N C I N E R A T O R  SLUDGE(SEWAGE1 I /  NEW REFUSE D R E S S I N G  P L A N T  AT 

AGE I N T O  VALUABLE GPANULATEO F E R T I L I Z E R  ( COMPOSTING SLUDGE(SEWAGE)  I /  A NEW PROCESS FOR THE CONVERSION OF 
E L M I N T H I C  OVA I N  COMPOSTS AND SEWAGE SLUDGE ( H E A L T H  SLUDGE(SEWAGE1 I /  A SURVEY OF THE PATHOGENIC ORGANISM 
T H  ESSEN-KARNAP PCWEF P L A N T  AS EXAMPLE ( I N C I N E R A T O R  SLUDGE(SEWAGE1 I /  CENTRAL COMBUSTION OF SEWAGE SLUDGE 
ST S T A T I O N  I N  DUISBUPG-HUCKINGEN ( COMPOSTING DANO SLUDGE(SEWAGE)  ) /  DAS NEUE KOMPOSTWERK I N  DUISBURG-HU 

I N C I N E R A T I O N  C O L L E C T I O N  HEAT-RECOVERY C O S T ( C A P I T A L 1  SLUDGE(SEWAGE1 ) /  E X P E R I E N C E  W I T H  CENTRAL REFUSE D I S P  
C O L L E C T I O N  I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  COMPOSTING SLUDGE(SEWAGE1 I /  FORWARD LOOK A T  P U B L I C  C L E A N S I N G  ( 
E WORKING ON P R I N C I P A L  O F  R O T A R Y - K I L N  I N C I N E R A T O R .  ( SLUDGE(SEWAGE1 I /  I N C I N E R A T I O N  P L A N T  FOR O I L - C O N T A I N 1  
ST PLANT D E S I G N  AND O P E R A T I O N  ( COMPOSTING M A R K E T I N G  SLUDGEtSEWAGE)  ) /  M U N I C I P A L  SOLID-WASTE D I S P O S A L  - PA 
N C I N E R A T I O N  COMPOSTING COMPOST(VALUE1 RESEARCH-NEEDS SLUDGE(SEWAGE1 ) /  THE P O S S I B I L I T I E S  OF U S I N G  S O L I D  WA 

I N  T H E  F I E L D  OF U T I L I Z A T I O N  OF GARBAGE ( COMPOSTING SLUDGE(SEWAGEI  A N A L Y S I S ( C O M P 0 S T I  ) /  PROGRESS 
XTURES OF C I T Y  REFUSE AND SEWAGE SLUDGE ( COMPOSTING SLUDGE(SEWAGE1 B R I Q U E T T E S ( C O M P 0 S T )  ) /  C A P I L L A R Y  DRY I N  
CE 1 DOWER ECONOMICS E M I S S I C N ( C O N T R O L 1  P O L L U T I O N ( A 1 R )  SLUDGE(SEWAGE1 C A L O R I F I C - V A L U E  I /  EUROPEAN P R A C T I C E  I 
P O S T I N G  TREATMENT O F  TOWN REFUSE AND SEWAGE SLUDGE ( SLUDGE (SEWAGE) C O M P O S I T I O N  G R I N D I N G  I N C I N E R A T I O N  VOLU 

HE COMMON TREATMENT OF D I G E S T E D  SLUDGE AND R U B B I S H  ( SLUDGE(SEWAGE1 COMPOSTING L A W ( H E A L T H 1  ) /  I N V E S T I G A T I O  
N ) /  C A P I L L A R Y  D R Y I N G  FOR REFUSE-SLUDGE M I X T U R E S  ( SLUDGE(SEWAGE1 COMPOSTING S E P A R A T I O N  G R I N D I N G  PATHOGE 

EW T Y P E  OF M U N I C I P A L  I N C I N E R A T O R  ( E P I S S I O N ( C O N T R 0 L )  SLUDGE(SEWAGE1 C O S T ( C A P I T A L 1  COST(OPERAT1NG) ) /  N 
T I O N  OF SEhAGE SLUDGE I N  M U L T I S T A G E  ROTPRY FURNACE ( SLUDGE(SEWAGE1 C O S T ( C A P I T A L 1  C O S T ( O P E R A T 1 N G I  ) / I N C I N  
RS D E S I G N  I /  WET O X I G A T I O N  OF SLUDGE ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 C O S T ( C A P I T A L 1  COST(OPERAT1NG) PROCESS- 
STER ( DANO C O M P O S I T I O N ( C O M P 0 S T )  C O M P O S I T I O N (  SLUDGE)  SLUDGE(SEWAGE1 C O S T ( C A P I T A L 1  D E S I G N  ) /  A COMBINEC SCH 

MPOST P L A N T S  O F  T H E  C I T Y  OF BADEN-BADEN ( COMPOSTING SLUDGE(SEWAGE1 C O S T ( O P E R A T 1 N G )  ) /  T H E  SEWAGE TREATMEN 

THE U T I L I Z A T I O N  O F  ORGANIC DQMESTIC WASTES ( SLUDGE(SEWAGE1 COMPOSTING ECONOMICS ) /  

A REFUSE-SEWAGE TREATMENT WORKS ( I N C I N E R A T O R  SLUOGE(SEWAGEJ C O S T ( C A P 1 T A L I  I / 

M I C H I G A N  C I T Y  COMPOSTS I T S  REFUSE SUCCESSFULLY ( SLUDGEISEWAGE)  C O S T ( N E T 1  COMPOSTING I /  

CGMBINES SLUDGE AND S O L I D  WASTES ( SLUDGE(SEUAGE)  C O S T ( O P E R A T I N G 1  I N C I N E R A T I O N  ) /  
COMPOSTING ( SLUDGE(SEWAGE1 DANO I /  

HE COMBINED COMPOSTING O F  REFUSE AND SEWAGE SLUDGE ( SLUDGE(SEWAGE) DANO I /  E X P E R I M E N T S  ON T 
REFUSE AND REFUSE-SLUDGE COMPOSTING ( SLUDGE(SEWAGE)  DANO RASP ) /  

THE PORTEUS PROCESS ( SLUDGE(SEWAGE1 DEWATERING(SLUDGE)  I /  
E PROBLEM OF REFUSE-COMPOST P R E P A R A T I O N  ( COMPOSTING SLUDGE( SEWAGE) D R Y I N G  I /  FURTHER THOUGHTS ON T H  
NCINERATOR F L Y  ASH CONTROLLED BY C Y C L O N I C  SCRUBBER ( SLUDGE(SEWAGE)  E M I S S I O N 1 C O N T R O L )  1 / SLUDGE I 
ULTANEOUS AEROBIC AND ANAEROBIC COMPOSTING PROCESS I SLUDGE (SEWAGE) GARBAGE I /  S I M  
T E R I A L S  C O N T A I N I N G  ORGAIVIC C O N S T I T U E N T S  ( COMPOSTING SLUDGE(  SEWAGE) GARBAGE ) /  FERMENTATION OF WASTE MA 
N THE TREATMENT OF TCWN WASTES, PART I 1  ( COMPOSTING SLUDGE(SEWAGE1 GARCHEY GRINDER(HOME1 PATHOGEN PROPERT 

HOk C A S P A R I  COMPOST SYSTEM WORKS ( SLUDGE(SEWAGE)  G R I N D E R ( R A S P 1  RASP I /  
COMPOST P R E P A R A T I O N  I N  T H E  NETHERLANDS ( COMPOSTING SLUDGE(SEWAGEI  G R I N D I N G  I / DEVELOPMENT AND S I G N I F I C A N  

C O N S I D E R A T I O N  OF I T S  U T I L I Z A T I O N  FOR SLUDGE D R Y I N G  ( SLUDGE(SEWAGE1 HEAT (PROCESS 1 HEAT-RECOVERY F E R T I L I Z E R  
/ THE WORLDWIDE RUSH TO I N C I N E R A T I O N  ( HEAT-RECOVERY SLUDGE(SEWAGE1 H E A T ( S T E A M 1  POWER S A L V A G E ( M E T A L S )  R E S 1  

PRCCESSING C F  R E F U S E  AND SLUDGF ( COMPOSTING SLUDGE(SEWAGE1 I N C I N E R A T I O N  I /  
OPMENTS I N  CHICAGO S A N I T A R Y  D I S T R I C T  ( WET-OXIDATION SLUDGE(SEWAGE1 I N C I N E R A T I O N  ) /  RECENT DEVEL 
U S T I O N  OF SEWAGE SLUDGE U S I N G  F L U I D I Z A T I O N  PROCESS ( SLUDGE(SEWAGE)  I N C I N E R A T I O N  I /  I N S T A L L A T I O N  OF C I T Y  0 
I 1  - COMBINED D I S P O S A L  CF SEWAGE SLUDGE AND REFUSE ( SLUDGE(SEWAGE1 I N C I N E R A T I O N  COMPOSTING I /  M U N I C I P A L  S 
I /  PROCESSING AND U T I L I Z A T I O N  OF REFUSE AND SLUDGE ( SLUDGE(SEWAGE1 I N C I N E R A T I O N  COMPOSTING DANO A P P L I C A T I  
ECONOMICS H E A L T H  COMPOST I N G  B I O L O G I C A L - F R A C T I O N A T I O N  SLUDGE(SEWAGE1 I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  COMPOS1 

I N C I N E R A T O R  FOR NUT I S L A N D  SEWAGE TREATMENT P L A N T  ( SLUDGE(  SEWAGE) M U L T I P L E - H E A R T H  ) /  D E S I G N  OF 
LL COMPOSTING P L A N T  AT B L Y T H  I S  PROVING SUCCESSFUL ( SLUDGE(SEWAGE1 PROPERTIES(COMPOST1 / S MA 
URBAN COMPOST AND SEWAGE DEVELOPMENT WORK I N  I N D I A  ( SLUDGE(SEWAGE1 Q U A N T I T Y  I /  

L U L E A  REFUSE I N C I N E R A T I O N  AND SLUDGE D R Y I N G  P L A N T  ( SLUDGE(SEWAGE1 Q U A N T I T Y  I /  
U T I L I Z A T I O N  OF G R G A N I C  D O M E S T I C  WASTES ( COMPOSTING SLUDGEISEWAGE)  Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS ) /  THE 

AND COMPOSTING METHCDS ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  SLUDGE (SEWAGE) SALVAGE CULTURE DANO I /  REFUSE DISPOSA 
N T I F I C  AND I N D U S T R I A L  RESEARCH ( COMPOSTING A N A L Y S I S  SLUDGE(SEWAGE1 SALVAGE PATHOGEN I /  SOUTH A F R I C A N  COUN 
D SEWAGE AND REFUSE D I S P O S A L  WORKS ( DANO COMPOSTING SLUDGE(SEWAGE1 S A L V A G E ( M E T A L S I  S A L V A G E ( P A P E R 1  ) /  OPER 
TMENT FOR S T A B I L I Z A T I O N  O F  L I Q U I D  AND S O L I D  WASTES ( SLUDGE(SEWER1 COMPOSTING I /  P R E L I M I N A R Y  E X P E R I M E N T A L  
DGE(SEWAGE1 ) /  I N C I N E P A T I O N  P L A N T  FOR O I L - C O N T A I N I N G  SLUDGES AND REFUSE WORKING ON P R I N C I P A L  OF R O T A R Y - K I L  
COMPOST) C O M P O S I T I O N ~ C O M P O S T )  1 / USE OF SLUDGES FOR COMPOST PRODUCTION FROM GARBAGE ( SLUDGE( 
O I L )  ) /  I N C I N E R A T I O N  OF O I L - C O N T A I N I N G  SLUDGES I N  ROTARY DRUM FURNACE ( I N C I N E R A T I O N  SLUDGE(  
S I G N  I /  TRANSPORTING S O L I D S  - S L U R R I E S  B A S I C  P R I N C I P L E S  AND POWER REQUIREMENTS ( DE 

O P E R A T I O N  CF L O U I S V I L L E ' S  NEW I N C I N E R A T O R  ( SLUDGE(SEWAGE1 K I L N ( R O T A R Y 1  I /  

NEW DEVELOPMENTS I F :  COMPOSTING EQUIPMENT ( G R I N D I N G  SLURRY-PUMPING ) /  
RESEARCH SPARKS I N T E F E S T  I N  NEW S O L I D S  P I P E L I N E S  ( SLURRY-PUMPING CAPSULE-FLOW I /  

THE ANSWER TO WASTE C O L L E C T I O N  DILEMMA? ( C O L L E C T I O N  SLURRY-PUMPING COST ( O P E R A T I N G )  C O S T t C A P I T A L )  S I Z E - R E D  
W4STES BY PNEUMO-SLURRY SYSTEM ( C O L L E C T I O N  G R I N D I N G  SLURRY-TRANSPORT ECONOMICS I /  C O L L E C T I O N  AND REMOVAL 

OF O P T I M U M  LAYCUT CF R E F U S E  I N C I N E R A T I O N  P L A N T S  FOR SMALL AND M E D I U M - S I Z E  TOWNS ON B A S I S  OF E X A M P L E  OF RE 

( S L U  DGE ( S  EWA G E 1 PFOP E R T I  ES ( COM PO ST 1 / SMALL COMPOSTING P L A N T  AT B L Y T H  I S  PROVING SUCCESSFUL 
WET SLUDGE BURNER NOW MADE FOR S M A L L  C I T I E S  ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 ) /  

I N S T A L L A T I O N  O F  SMALL G A S - F I R E D  I N C I N E R A T O R S  ( D I S P O S A L ( 1 N - S I T U )  ) /  
PROBLEMS I N  CONNECTION W I T H  REFUSE I N C I N E R A T I O N  I N  SMALL P L A N T S  ( E M I S S I O N ( C O N T R 0 L )  I N C I N E R A T O R  I /  

ASH REMOVAL SYSTEM I S  B U I L T  FOR SMALL P L A N T S  I I N C I N E R A T O R  D E S I G N  ) /  
S I M P L E  PPCCESS FOR COMPOSTING SMALL Q U A N T I T I E S  OF COMMUNITY WASTES ( A E R O B I C  1 /  

( E M I S S I O N ( C O N T R 0 L )  D E S I G N  I /  E M I S S I O N  REDUCTION OF SMALL RFFUSE I N C I N E R A T O R S  BY U S I N G  CONSTRUCTIONAL AND 
G )  S A N I T A R Y - L A N D F I L L  I /  SMALL TOWN REFUSE H A N D L I N G  ( C O L L E C T I O N  C O S T ( O P E R A T 1 N  

L I G H T  EQUIPMENT FOR S M A L L  TOWN S A N I T A R Y  L A N D F I L L  O P E R A T I O N S /  
S A N I T A R Y  L A N D F I L L ,  B I G  D E C I S I O N  FOR SMALL TOWNS ( VECTOR S I T E - S E L E C T I O N  I /  

EXPERIMENTS I N  SMALLTSCALE COMPOSTING ( S T E R I L I Z A T I O N  I /  

06-03-01868 
06-04-01092 
06- 12-0 1573 
10-06-00 3 5 5 
10-01-00015 
10-01-01056 
06-0 5 -0 15 42 
0 6- 04- 00 3 2 6 
10-01-010 28 
08-03-00333 
06- 0 3-0 13 23 
06-12-01219 
09-01-00560 
10-0 1-00 2 31 
06-03-00266 
06- 03-003 46 
06-09-00739 
06-02 -01 440 
0 6- 0 4-0 1 9 7 1 
08-03-000 56 
06-04-01478 
06-09-0 1687 
08-04-00067 
06-03-01967 
08-03-0 1279 
01 -01-01382 
0 8- 0 4-0 00 49  
06-1 2-00410 
06-01-01390 
06-0 3-0 19 6 5 
06-0 1-0 11 82  
08-03-0 1871 
06-03-0 1397 
06-01-01098 
06-01-00616 
06-04-0 14 81 
08-03-01095 
0 8- 0 3- 0070 9 
08-03-00788 
10-Cl-00740 
06-0 3-C 130 3 
06-03-01607 
0 6- 0 3- 0 19 8 2 
10-15-00695 
06-04-01691 
06-0 1-0 1473 
06 - 03 -009 3 9 
10- 0 2- 0 1 2 82 
06-04-01482 
08-06-00009 
0 6- 0 1-OC 2 43  
06-01-00244 
01-01-01 426 
0 6-04-008 68 
06-01 -003 51 
0 8- 03-000 48 
08-03-00164 
06-03-002 50 
10- 01-00353 
0 8- 0 3 -007 6 5 
06-12-00415 
0 1  06-03-01532 -0 1-0 11 15 

O8-03-00OO 5 
08-03-0 1524 
06-0 3-0 1424 
06-01-011 58 
08-03-C1256 
06-05-0 1385 
0 6- 04- 0 1 2 34 
06-0 1-0 18 4 1  
06-03-0 1324 
06-0 1-0 1304 
0 8 -04 -000 49 
06- 12-01391 
08-04-00774 
10-09-00707 
06- 0 3-00 26 1 
10-09-007 16 
10-0 9-0 19 96 
10-0 9-0 2 170 
08-0 3-0 1243 
10-01-01056 
06-03-01424 
08  -0 1-008 5 2 
0 8- 06-000 6 2  
08-02-0 1700 
06-04-008 40 
08-03-000 54 
03-01-00843 
07- 0 2-00 5 86 
0 7-0 1-0 19 33  
06-01-00879 
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( COMPOSTING D E S I G N  I /  S P E C I A L I Z E D  EQUIPMENT USED I N  EUROPEAN COMPOST SYSTEM 
COMPANY S P E C I A L I Z E S  I N  S H O P P I N G  CENTER UPKEEP ( C O L L E C T I O N  ) /  

U S E  AND GARBAGE ( C C M P O S I T I O N  LAW M A R K E T I N G ( C 0 M P D S T I  S P E C I F I C A T I O N  I /  S A L E  OF COMPOST O B T A I N E D  FRGM TOWN R 
CONTROL) 1 /  I N S T R U M E N T A T I O N  S P E C I F I C A T I O N S  - T H E  K E Y  TO A GOOD SYSTEM ( E M I S S I O N (  
N T  PERFORMANCE ( D E S I G N  ) /  S P E C I F I C A T I O N S  AND R E S P O N S I B I L I T Y  FOR I N C I N E R A T O R  PLA 

E f A N A L Y S I S )  ) /  X-RAY SPECTROGRAPHIC A N A L Y S I S  O F  I N C I N E R A T O R  SLAGS ( R E S I D U  
NG I /  S A N I T A R Y  E N G I N E E R ' S  SPEECH COVERS RANGE OF INDUSTRY ( C O L L E C T I O N  S C H E D U L I  

S P E C I A L  FACT,ORS I N V O L V E D  I N  S P E C I F Y I N G  I N C I N E R A T O R  CRANES ( D E S I G N  I /  

NEW MACHINES S P E E D  CORRUGATED C O L L E C T I O N  AND SALVAGE/  
MODERN WEIGHING METHOD> SPEED REFUSE D I S P O S A L  ( TRANSFER(  E Q U I P M E N T )  I /  

T R A I L E R S  I-OOKED T O  PACKERS SPEED WASTE PAPER C O L L E C T I O N  ( SALVAGE ) /  
PORTABLE CRUSHER SPEEDS AUTO SALVAGE ( COMPACTION BULKY-WASTE I /  

PNEUMATIC CONVEYOR SPEEDS F L Y  A S H  REMOVAL ( I N C I N E R A T I O N  R E S I D U E  I /  
C T I O N ( V E H I C L E 1  COMPACTION I /  PACKER SPEEDS C O N D I T I O N I N G  I N  SANTA F E  F R E I G H T  YARDS ( C O L L E  

N I T A R Y - L A N D F I L L  ) /  PAPER BAGS FOR SPEEDY GARBAGE C O L L E C T I O N  ( C O L L E C T I O N  S A C K L P A P E R )  SA 
PROCESS ( WET-OX3DATION I /  O X I D A T I O N  O F  SPENT S E M I C H E M I C A L  P U L P I N G  L IQUORS B Y  THE ZIMMERMANN 
S /  S P I R A L I N G  COSTS MARK WASTE INDUSTRY OVER THREE DECADE 

J O I N T L Y  SPONSORED S A N I T A T I O N  PROGRAM ( COLLECT I O N  STORAGE ) /  
THE I N F L U E N C E  OF V A R I O U S  COMPOSTING PROCESSES NON SPOPEFOPMING PATHOGENIC B A C T E R I A  ( PATHOGEN ) /  

F L E X I B I L I T Y  - CONTRACTOR'S KEY T O  SPORTS ARENA COLLECTIONS/  
O L )  ) /  NEW DEODORANT S P R A Y  DISINFECTS, REPELS FLIES ( CONTAI~ER ODOR(CONTR 

SPRAY I R R I G A T I O N  OF WOOD D I S T I L L A T I O N  WASTES/ 
SPRAY SYSTEM SUPPRESSES I N C I N E R A T O R  ODORS/ 

NCINERATOR REFRACTORY ENCLOSURES ( E M I S S I O N ( C O N T R 0 L )  SPRAY(WATER1 ) /  I 
E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY HEAT ( S P A C E )  1 /  WATER SPRAYS G I V E  MILWAUKEE A FLY-ASH FREE I N C I N E R A T O R  ( CO 
U C T I O N  C O S T ( O P E P A T 1 N G )  ) /  P U L V E R I Z A T I O N  C O N T I N U E S  T C  SPREAD I N  GREAT B R I T A I N  ( S A N I T A R Y - L A N D F I L L  P E S T ( C 0 N T  

E )  ) /  L A N D F I L L  SHORTAGES SPUR O F F I C I A L  A C T I O N  ( S A N I T A R Y - L A N D F I L L  LAND(  SHORTAG 

c I /  OPERATION I' B I G  SQUEEZE I' T A K E S  ON REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L  
C A L O R I F I C - V A L U E  D E S I G N  STOKERS E M I S S I O N ( C O N T R 0 L )  / SQUEEZING HEAT FROM GARBAGE W I T H  MODERN M U N I C I P A L  I N C  

E C T I O N  I /  S T .  C A T H A P I N E S  SEES S A V I N G S  ( C O S T ( C O L L E C T I 0 N I  ( C O L L  
LUCGE(SEWAGE)  I /  N t W  REFUSE DRESSING P L A N T  A T  ST. GEORGEN ( BLACK FOREST J ( G R I N D I N G  I N C I N E R A T O R  S 

O N ( L A N D )  Q U A N T I T Y  C C S T ( O P E R A T I N G 1  / STUDY ADVOCATES ST.  L O U I S  U S E  NEARBY S T R I P  M I N E S  ( S A N I T A R Y - L A N D F I L L  

N U I S A N C E '  ( COCPCSTING I N C I N E R A T I O N  C C S T ( S U B S 1 D Y )  I /  ST. PETERSBURG SHUTS DOWN 'MODEL' COMPCST PLANT AS MA 

T A R Y - L A N D F I L L  I /  S P R I N G F I E L D ,  MO. TAKES OVER GARBAGE C O L L E C T I O N  ( S A N I  

P R E S I D E N T  JOHNSON SPURS N A T I O N  TO ACT ON S O L I D  WASTE PROBLEMS/ 

NEW REFUSE P L A N T  FOR LYTHAM ST. ANNES ( I N C I N E R A T O R  Q U A N T I T Y  C O S T ( C A P 1 T A L )  I /  

ST. L O U I S  TURNS TO I N C I N E R A T I O N /  

COMPOST P L A N T  B U I L T  FOR ST. PETERSBURG/ 

0 6- 0 3-00'5 3 6 
08-03-006 19 
08-03-0 13 53 
03-07-000 79 
03 -01 -0 12 59 
06-04-00988 
10-0 1-020 46 
0 8- 04-000 04 
03-01-009 16 
08-06-00043 
0 8- 0 3- 00 5 3 5 
10-0 1-00231 
03-0 4-0 1563 
0 8- 0 6- 000 0 3 
08-03-01022 
0 8-03-00 597 
07-01-01209 
03 -0 1-0 16 84 
07-01-0 1044 
05-04-0 19 15 
05 -0 4-0 1 5 6 1 
0 5-0 4-0 2 1 5  6 
0 6 - 0  3-00 8 47 
05-02-00908 
02-0 3-002 25 
06-05 -009 9 6 
0 8-0 1-0 13 15 
08-07-00920 
08-06-00480 
10-05-01161 
06-06-01809 
06-01-01841 
08-03-0 15 2 5  
02 -03 -000 76 
03-04-0 194 5 
01-01-00641 

05-01-00095 
06-0 3-0 117 1 
03 - 13-0 19 23 
10-09-007 16 
06-0 1-0 19 84 
0 8- 0 3- 0 0 4 63 
03-0 1-00447 
06-03-02004 
10- 0 6-0 1 3 2 5 
06-09-01479 
08-03-0 10 60 
0 3- 0 2-0 16 8 1 
08-03-0 1505 
07-0 6-01 695 
06-03-003 5 2  
0 8 -1 0 -00 4 8 7 
03-02-0 19 48 
06-04-00277 
06-04-00549 
03- 13-0 1765 
06-12-01369 
08-13-00433 
0 8-03-00 80 5 
08-03-00463 

03- 13-0 15 53 
04-02-01909 
03- 0 3-0 0 5 5 1 
04-01 -019 12 
04-0 1-0 191 8 
03-0 1-0 18 22 
08-10-00975 
0 3-09-0 08 45 
10-0 1-0 20 47 
0 1- 0 2-00 2 23 
0 1-05-009 45 
06-09-00446 
03-01-01 644 
03- 11-0 16 14 
09-02-01003 
08-0 3-0 140 5 
08-09-008 11 
08-06-0 110 5 
0 5- 09-0069 2 
07 -0 1-0 1238 
07-04-01913 
01-1 2-0 1853 
07 -1 3 -00 5 7 3 
08- 03-000 41 
08-03-01881 
03-01-00672 
08-03-00056 
08 -0 3-0 143 1 
07- 14-0 1 739 
06-03-009 59 
06-03-00169 

06 -03 -00 a 42 

o8-10-0043a 
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REFUSE COMPOSTING I N  ST. PETERSBURG, F L O R I D A /  
L A N D  CCNSERVATION BY AEROBIC L A N D F I L L  S T A B I L I Z A T I O N  ( S A N I T A R Y - L A N D F I  LL COST ( O P E R A T I N G )  ) /  

) / P R E L I M I N A R Y  E X P E F I M E N T A L  S T U D I E S  ON TREATMENT FOR S T A B I L I Z A T I O N  OF L I Q U I D  AND S O L I D  WASTES ( SLUDGE( SEW 
) /  DECOMPOSING AND S T A B I L I Z I N G  REFUSE FOR U S E  AS F E R T I L I Z E R  ( COMPOSTING 

ENSE THERMAL R A D I A T I O N /  S T A B L E  P Y R O L Y S I S  PRODUCTS OF CELLULOSE EXPOSED TO I N T  

T I O N  PPRT I11 ( REFRACTORY GRATES HEARTHS A I R - I N L E T S  STACK DRAFT O P E R A T I O N  ) /  D E S I G N  STANDARDS FOR M U L T I P L  
YCU DON'T NEED A T A L L  STACK ( I N C I N E R A T I O N  E M I S S I O N ( C O N T R O L 1  I /  

CLEANEST I N C I N E R A T O R  STACK GASES ( E M I S S I O N ( C O N T R 0 L )  / 
I N C I N E R A T O R  W I L L  HAVE SHORT S T A C K ?  DUST COLLECTOR ( E M I S S I O N ( C O N T R O L 1  ) /  

TESTS ON E M I S S I O N S  FROM REFUSE I N C I N E R A T I O N  CHIMNEY STACKS ( C O M P O S I T I O N ( T R E N D S I  P O L L U T I O N ( A 1 R )  E M I S S I O N (  

I N D D R E  1 /  KOMPOSTIERUNG DER S T A D A B F A L L E  ( COMPOSTING OF URBAN DOMESTIC WASTES ( 
NGEN/ EXPERIENCE W I T H  PERFORMANCE OF T I L T I N G  STAGE REFUSE I N C I N E R A T O R  AT PLANT OF STUTTGART-MOEHRI  

SUPPRESSION O F  STEAM PLUME FROM I N C I N E R A T O R  STACKS ( E M I S S I O N ( C O N T R 0 L )  ) /  

GARBAGE CLEANUP A STAGGERING T A S K  ( C O L L E C T I O N  C O S T ( C L E A N U P )  / 
TEST ON I N C I N E R A T I O N  I N  GREAT B R I T A I N  ( C O M P O S I T I O N  STANDARD(REFUSE1 T E S T ( I N C 1 N E R A T O R )  I /  

I N C I N E R A T O R  STANDARDS/  
I I A  I N C I N E R A T O R  STANDARDS/ 

I N C I N E R A T O R S  CAN MEET TOUGHER STANDARDS ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  ) /  
REFUSE I N V E S T I G A T I O N  STANDARDS ( VOLUME C O M P O S I T I O N  ) /  

DRAFT MODERN L A N D F I L L  R U L E S  ( S A N I T A R Y - L A N D F I L L  LAW STANDARDS ) /  ADVISORY BOARD H E L P S  
) /  SUGGESTED L A N D F I L L  STANDARDS AND METHODS ( S A N I T A R Y - L A N D F I L L (  STANCARCS 1 

PAPEP STOCK STANDARDS AND P R A C T I C E S  ( SALVAGE ) /  
S HEARTHS A I R - I N L E T S  STACK DRAFT OPERATION ) /  D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T I O N  PART I11 

D E S I G N  STANDARDS FOR M U L T I P L E  CHAMBER I N C I N E R A T O R S  PART I/ 
D E S I G N  STANDARDS FOP M U L T I P L E  CHAMBER I N C I N E R A T O R S  P A R T  11/ 

ONTAINER I /  S T R I C T  S A N I T A T I O N  STANDARDS OBSERVED BY S H I P S  AT S E A  ( OCEAN-DISPOSAL C 

T Y  S A F E T Y  H E A L T H  LAW PUBLIC-CONCERN POLICY-QUEST1 ONS STANDARDS REGIONAL-APPROACH AUTHORITY ( S T A T E )  R E S P O N S I  
P I T A L  1 COST( OP ERAT I N G  1 / HOW TO START A S A N I T A R Y  L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  COST(CA 

COMPOSTING C I T Y  REFUSE AND STANDARDS OF USE/ 

PHCENIX CCMPGST P L A N T  HAS STARTED O P E R A T I O N  ( COMPOSTING ) /  
MOTOR GARBAGE C O L L E C T I O N  STARTS I N  C H I L E ' S  C A P I T A L  C I T Y /  

S A N I T A R Y  L A N D F I L L  OPERATIONS I N  NEW YORK STATE ( COST(OPERAT1NG) SALVAGE F I N A N C I N G  I /  
NEW YORK S T A T E  AMENDS S A N I T A R Y  CODE FOR 1963 ( LAW ) /  

ADE DIRECTORY OF DEALERS AND CONSUMERS I N  THE U N I T E D  STATE AND CANADA ( SALVAGE I /  THE WASTE TR 

C T O R ( C O N T R 0 L )  C O S T ( D 1 S P C S A L )  BULKY-WASTE ) /  NEW YORK STATE H E A L T H  DEPARTMENT P U T S  CURB ON OPEN CUMPS ( OPE 
COMPOSTING P O L L U T I O N ( W A T E R )  1 /  T H E  A C T I V I T I E S  OF THE S T A T E  I N S T I T U T E  OF H Y G I E N E  I N  THE YEAR 1 9 6 1  ( H E A L T H  
D F I L L  COMPOSTING I N C I N E R A T I O N  C O L L E C T I O N  R E G I O N A L  1 /  S T A T E  I S  FAR B E H I N D  I N  U S E  OF F A C I L I T I E S  ( S A N I T A R Y - L  

I E L D  AND ON SEVERAL IMPORTANT C H A R A C T E P I S T I C S  OF T H E  S T A T E  O F  THE S O I L  ( F E R T I L I Z E R - V A L U E  COMPOSTING ) /  TH 
I T Y )  B I L L I N G  OPEN-DUMP LAW A G R I C U L T U R A L ( Q U A N T 1 T Y )  ) /  S T A T E  PRODUCES 71.5  M I L L I O N  TON MOUNTAIN O F  REFUSE EV 

F L O R I D A  COLLECTORS FORM NEW S T A T E  A S S O C I A T I O N /  

ENVIRONMENTAL P O L L U T I O N  CONTROL - A STATE OF THE ART R E V I E W /  

NEW STATEWIDE A S S O C I A T I O N  I N  WEST V I R G I N I A /  
CONVERTED I N C I N E R A T O R  MAKES EXCELLENT TPANSFER S T A T I O N  ( C O L L E C T I O N  ) /  

ENGINEEP D I S C U S S E S  THE C I T Y  TRANSFER S T A T I O N  ( C O S T ( D I S P O S A L 1  S A N I T A R Y - L A N D F I L L  I /  
MEANS OF R A K I N G S  D I S P O S A L  I N  SEWAGE P U M P I N G  S T A T I O N  ( GORATOR G R I N D I N G  SEWER I /  

SESSMENT OF WASTE D E C O N T A M I N A T I O N  AT A B I O - E N E R G E T I C  S T A T I O N  ( H E A L T H  PATHOGEN ) /  H Y G I E N I C  AS 
) /  M U N I C H  REFUSE POWER S T A T I O N  ( HEAT-RECOVERY POWER H E A T t S P A C E )  I N C I N E R A T O R  

THE RCTTERDPM REFUSE POWER S T A T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY POWER / 
NOVEL REFUSE TRANSFER S T A T I O N  ( S A N I T A R Y - L A N D F I L L  ECONOMICS COMPACTION ) /  

L L E C T I O N I  Q U A N T I T Y  )/ DENVER TRANSFER S T A T I O N  HANDLES 30 C I T Y  PACKER TRUCKS D A I L Y  ( C O S T ( C 0  
KOMPOSTWERK I N  DUISBURG-HUCKINGEN [ T H E  NEW COMPOST S T A T I O N  I N  DUISBURG-HUCKINGEN 1 ( COMPOSTING D A N 0  S L U  

L CCIST(OPERATING1 C C L L E C T I O N  I /  TRANSFER S T A T I O N  SAVES SANTA MONICA $60~000 ( S A N I T A R Y - L A N D F I L  
TRANSFER S T A T I O N  S H R I N K S  THE DEAD H A U L  I Q U A N T I T Y  I /  

M E E T I N G  THE CHALLENGE O F  S T A T I O N A R Y  COMPACTION/ 
MANUFACTURER CUTS WASTE COST 42 PERCENT W I T H  S T A T I O N A R Y  COMPACTOR ( TRANSFER-STAT I O N  I /  

ALERT B A L T I M O R E  HAULEP USES S T A T I O N A R Y  PACKER ( COMPACTION I /  
A C T I O N  ) /  S T A T I O N A R Y  PACKER A I D S  M I C H I G A N  P L A N T  D I S P O S A L  ( COMP 
I N G  M A C H I N E  EXPANDS P H I L A D E L P H I A  HAULER'S B U S I N E S S  ( STATIONARY-COMPACTION C O L L E C T I O N (  E Q U I P M E N T )  ) /  PACK 

P ERAT I N G  1 / DENVER E Y E S  R A I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  H A U L  COST ( C O L L E C T I O N )  C O S T ( 0  
I T A L )  R E G I O N A L  )/ TRANSFER S T A T I O N S  REPLACE L I M I T E D  MAINTENANCE DUMPS ( C O S T ( C A P  
TO BE K E P T  B Y  A C L E A N S I N G  DEPARTMENT FOR C O S T I N G  AND S T A T I S T I C A L  PURPOSES/ T H E  NATURE O F  RECORDS R E Q U I R E D  
TORY E M I S S I O N ( C 0 N T R O L  C O S T ( O P E R A T I N G 1  C O S T ( C A P I T A L 1  STATUS I /  CONTROLLED COMBUSTION FOR S O L I D  WASTES D I S P  
VAGE I N C I N E R A T C R S  SACKS I /  PRESENT STATUS AND TRENDS I N  REFUSE C O L L E C T I O N  P R A C T I C E  ( S A L  
/ SURVEY OF PRESENT STATUS O F  REFUSE E N G I N E E R I N G  RESEARCH AND DEVELOPMENT 
N W A N T I T Y ( I N D U S T R 1 P L )  Q U A N T I T Y ( A G R 1 C U L T U R A L )  ) /  THE STATUS OF S O L I D  WASTE MANAGEMENT I N  C A L I F O R N I A  ( QUAN 
T I  TY REG1 OhAL-APPROACH S A N I T A R Y - L A N D F I L L  1/  T H E  STATUS O F  S O L I D  WASTE MANAGEMENT I N  C A L I F 0 9 N I A  ( QUAN 

P E F U S E  COMPRESSION AT TRANSFER S T A T I O N S  ( MPL VOLUME-REDUCTION I /  

AMOUNT OF TRASH THROWN AWAY I S  STATUS SYMBOL ( Q U A N T I T Y  ) /  
COLUMBUSt O H I O  A I M S  AT GARBAGE FREE STATUS THROUGH G R I N D E R S  ( G R I N D E R ( G A R B A G E 1  I /  

P E R A T I O N  OF REFUSE I N C I N E R A T I O N  PLANTS COMBINED W I T H  STEAM B O I L E R S  D E S I G N  AND P L A N N I N G  ( D E S I G N  E M I S S I O N ( C  
TER-WALL COST(OPERAT1NG) D E S I G N  I /  NAVY CONTEMPLATES STEAM GENERATING I N C I N E R A T O R  ( HEAT (PROCESS I SURVEY W 
VAGE(METAL1 ) /  I N C I h E P A T O R  TO U T I L I Z E  WASTE HEAT FOR STEAM GENERATION ( D E S I G N  HEAT-RECOVERY H E A T (  PPOCESS) 
O N ( C O N T R 0 L )  I /  I N C I N E R A T O R  TO U T I L I Z E  WASTE HEAT FOR STEAM GENERATION ( HEAT-RECOVERY H E A T ( P R 0 C E S S )  E M I S S I  

STEAM G E N E R A T I O N  FROM I N C I N E R A T I O N  ( HEAT-RECOVERY ) /  
S I G N  I /  STEAM GENERATION FROM I N C I N E R A T I O N  ( HEAT-RECOVERY CE 

L )  I /  SUPPRESSION OF STEAM PLUME FROM I N C I N E R A T O R  STACKS ( E M I S S I O N ( C O N T R 0  
FLAME(  D E O D O R I Z I N G )  1 / BOSTON'S I N C I N E R A T O R  I S  A STEAM PRODUCER ( HEAT-SECOVERY H E A T (  SPACE)  ECONOMICS 

EPY MAKES GARBAGE LESS A BURDEN ( POWER I N C I N E R A T I O N  S T E A M ( P R 0 C E S S )  SALVAGE ( M E T A L S )  / HE AT-RE C OV 

TENANCE/  WE BORROWED FROM S T E E L  I N D U S T R Y  TO REDUCE PROBLEMS OF I N C I N E R A T O R  M A I N  

WALL E M I S S I O N 1 C O N T R O L )  C O S T ( C A P 1 T A L )  I /  REFUSE F I R E D  STEAM GENERATOR AT NAVY BASE9 NORFOLK7 V I R G I N I A  ( I N C  

A SALVAGE F U E L  B O I L E R  P L A N T  FOR MAXIMUM STEAM PRODUCTION ( I N C I N E R A T I O N  HEAT-RECOVERY ) /  

NEW HIGH-STRENGTH S T E E L  A I D S  SLAG-HAUL I N G  F I R M  ( I N D U S T R I A L - W A S T E  ) / 

BURNER NOW FEATURES A L U M I N I Z E D  S T E E L  S K I N  ( TEPEE BURNER I N C I N E R A T I O N  ) /  
TOWN REFUSE TREATMENT B Y  DEHYDRATION AND S T E R I L I Z A T I O N  ( COMPOSTING(  PRE)  I /  

EXPERIMENTS I N  SMALL-SCALE CUMPOSTIYG ( S T E R I L I Z A T I O N  1 / 
OMPOSTING ) /  D I S P O S A L  PROBLEMS I N  T H E  COUNTY O F  S T E R L I N G  ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C 

AN I N C I N E R A T O R  WITI -  REFRACTORY FURNACES AND 4OVANCED STOCK GAS C L E A N I N G  SYSTEMS ( E M I S S I O N ( C 0 N T R O L )  C A P A C I  
B U R I E D  25 YEARS AND S T I L L  L E G I B L E  ( S A N I T A R Y - L A N D F I L L  D E C O M P O S I T I O N  ) /  

PAPER STOCK STANDARDS AND P R A C T I C E S  ( SALVAGE ) /  
P R I V A T E  COMPANY DOES B I G  STOCKHOLM B U S I N E S S  ( C O L L E C T I O N ( V E H 1 C L E )  I /  

E I N C I N E R A T I O N  BULKY-WASTE I /  STOCKHOLM USES C O N I C A L  BURNERS TO A I D  D I S P O S A L  ( T E P E  
TEPEES BURN STOCKHOLM'S R U B B I S H  ( I N C I N E R A T O R  BULKY-WASTE 1 / 

06- 03-01 i 70 
10-10-009 66  
06-C1-01304 
0 6- C 4-00 3 24 
10-0 2-0 1207 
08-0 3-0 13 55 
0 8- 13-007 48 
08-07-00289 
0 8-06-00598 
08-06-0 2 126 
08-06-00484 
06- 04-0 1968 
08-03-0 1069 
0 3-08-0 10 13 
08-03-01898 
08-12-00968 
C 8- 12-01 0 4 9  
08-C6-01859 
02-01-0 1063 
0 7- 11-0 2 1 54 
07 - 1 1-00 1 4 1 
04-04-02116 
0 8- 13-OG7 48 
08-12-00750 
08-13-00749 
0 9-0 4- 0 18 39 
06-04-01987 
0 1- 0 1-00 696 
07-0 1-00227 
06-03 -0 17 53 
03-0 1-0 13  32 
07-0 1-00 7 5 1 
01-04-01761 
04-02-02 104 
01-0 5-0 1764 
D1-04-Cl781 
0 6-0 9-0 186 5 
01-05-00656 
0 1-0 1-0 20 21 
06-06-01872 
02-0 1-C! 17 41 
0 1 4 5 - 0  @3-0 3-0 1239 1755 

0 3-0 3-0 17 3 1 
05-05-00286 
06-09-01280 
08-03-00781 
08-03-01 3 68 
03-C3-0?0 17 
03-03-00995 
06-03-01967 
0 3- C 3-00 502 
@ 3 -0 3 -00 2 38 
03-0 5-00 640 
03-05-0 1845 
03-05-02158 
0 3- 0 5 4 0 4 9  8 
03-135-0 1774 
03-03-009 G9 
10-08-007 17 
03 -03-00 5 7 9  
01- 12-01997 
08-0 3-000 25 
@3-0 1-0 13 26 
0 1- 0 1- 0 10 87 
0 1-0 1-0 1864 
01-05-01962 
01- 12-0 1737 
09-07-01554 

0 8- 0 4-0 00 3 6 
0 8-C3-0 10 40 
08-03-00046 
08-03-007 59 
08-03 -O@ 8 15 
08-03-00621 
08-06-00484 

0 8- 0 3- 0046 1 
08-03-01869 
0 1- 10-0 17 16 
08-03-C1345 
08-0 3-0 16 56 
06- C 3-01 9 50 
06-01-00879 
01-01-01887 
0 7- 0 8- 0 0 0 89 
0 8-42 3-0 06 2 3 
0 4-0 4-0 2 1 1 6 
03-0 1-0 1730 
08-07 -0 17 5 1 
0 8-G7-00904 

08-0 3-00470 

08-03-00796 
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N C I N E R A T O R  HAS A MODERN STOKER SYSTEM ( I N C I N E R A T I O N  STOKER E M I S S I O N ( C O N T R 0 L )  I /  A L G I E R S  I 
I /  A L G I E R S  I N C I N E R A T O R  HAS A MODERN STOKER SYSTEM ( I N C I N E R A T I O N  STOKER E M I S S I O N ( C O N T R 0 L I  
I N C I N E R A T O R S  ( PEAT-RECOVERY C A L O R I F I C - V A L U E  D E S I G N  STOKERS EM1 S S I O N ( C O N T R O L 1  1 / S Q U E E Z I N G  HEAT FRCM GARB 

A TES / STOKERS FOR I N C I N E R A T O R S  - NEW TRENDS TO T R A V E L I N G  GR 

L )  I /  NEW B I L L  PROPOSED TO STOP I L L E G A L  USE OF I N C I N E R A T O R  ( LAW E M I S S I G N ( C O N T R 0  

L L E C T I @ N )  C O S T ( R E F U S E 1  ) /  I F  REFUSE S E R V I C E S  STOP WHAT HAPPENS ( VECTOR PEST C O L L E C T I O N  B E N E F I T ( C 0  

F I L L  I /  M I L L I O N  STOPS D P I L Y  I N  LOS ANGELES I C O L L E C T I O N  SANITARY-LAND 

A NEW I D E A  I N  I N C I N E R A T O R  S T O K I N G  ( COCBUSTION ) /  

CONTRACTOR AND V I L L A G E  STOP N U I S A N C E  ( S A N I T A R Y - L A N D F I L L  I /  

SUBURBAN TOWN C O N T A I N E R I Z E S  H I G H  VOLUME STOPS/  

LARGER C O N T A I N E R S  ALLOW MORE STOPS W I T H  SMALLER CREWS ( C O L L E C T I O N ( C O N T A 1 N E R S )  I /  
S A F E  AND S A N I T A R Y  HOME REFUSE STORAGE ( CONTAINER H E A L T H  SAFETY BULKY-WASTE ) /  

J O I N T L Y  SPONSORED S A N I T A T I O N  PROGRAM ( C O L L E C T I O N  STORAGE I /  
P H A E N I C I A ,  BY IMPROVED METHODS O F  R E S I D E N T I A L  REFUSE STORAGE AND C O L L E C T I O N  ( VECTOR I N S E C T  C O L L E C T I O N  CON 

C L E A N L I N E S S  AND QUIETNESS I N  T H E  STORAGE AND C O L L E C T I O N  OF REFUSE/  
AND)  I N C I N E R A T I O N  G P I N D I N G  I /  FUTURE TRENDS I N  WASTE STORAGE AND D I S P O S A L  ( GONDARD COMPOSTING G R I N D E R ( H 0 M  

BULK STORAGE AND MECHANIZED C O L L E C T I O N  OF COMBINED REFUSE/ 
( C O S T ( C O L L E C T I 0 N )  I /  B U L K  STORAGE AND M E C H A N I Z E D  C O L L E C T I O N  OF COMBINED REFUSE 
I O N  I /  REFUSE STORAGE AND REMOVAL I N  C I T Y  CENTRES ( GARCHEY COMPACT 

S A C K ( P A P E R 1  C O N T A I N E R (  S I Z E )  I /  STORAGE I N  PAPER SACKS A V O I D S  RATS AND F L I E S  I VECTOR 
NCOUNTERED I N  OPERATION O F  LARGE I N C I N E R A T O R  P L A N T  ( STORAGE OVERHEAD-CRANES BULKY-WASTE ASH-REMOVAL EMISS 
R I A L  REFUSE/  T H E  STORAGE, C O L L E C T I O N ,  AND D I S P O S A L  OF TRADE AND I N D U S T  

I /  CLEAN AND Q U I E T  ( N O I S E ( C O L L E C T I 0 N )  STORAGE(UNSAN1TARY 1 C O N T A I N E R S ( C O L L E C T I 0 N  C O L L E C T I O N  
E /  STORM D R A I N A G E  AND GAS B U R N I N G  AT REFUSE D I S P O S A L  S I T  

R A T I N G )  EQUIPMENT ) /  C I T Y  E N G I N E E R  G I V E S  F U L L  STORY OF L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E  
R A T I N G )  ) /  C I T Y  ENGINEER G I V E S  F U L L  STORY OF L A N D F I L L  METHOD ( S A N I T A R Y - L A N D F I L L  C G S T ( 0 P E  
A N D F I L L  C O L L E C T I O N  P E C L A M A T I O N ( L A N D )  1 /  THE LAREDC STORY OF S A N I T A T I O N  PROGRESS ( VECTOR PEST S A N I T A R Y - L  

T b E  PRCGLEMS O F  I N J U R I E S  A N 0  C U M U L A T I V E  S T R A I N S  I N  THE P U B L I C  C L E A N S I N G  S E R V I C E S /  
O I L - C O N D I T I O N E F  I /  E F F E C T  OF N I T R O G E N  SOURCES, NHEAT STRAW, AND SAkrDUST ON N I T R O G E N  TRANSFORMATIONS I N  SUB 

REFUSE STORAGE I N  PAPER SACKS ( SACK(PAPER1 C O L L E C T I O h  ) /  

T H E  SUNDERLAND STORY ( Q U A N T I T Y  D E M O L I T I O N  ) /  

SMOKELESS F L U I D - B E D  I N C I N E R A T O R  I S  ON STREAM/ 
R E V I S E D  SCHEDULE S T R E A M L I N E S  GARBAGE C O L L E C T I C N /  

GARCHEY SYSTEM GETS S T R E A M L I N I N G  ( T R A N S P O R T A T I O N  C O L L E C T I O N  I / 
AL I N  WESTERN EUPOPE - P A R T  I- REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  ( FREQUENCY C O M P O S I T I O N  Q U A N T I T Y  I /  R 

I N  WESTERN EURCPE - PART I 1  - REFUSE C O L L E C T I O N  AND STREET C L E A N I N G  - OPERATING TECHNIQUES AND EQUIPMENT 
( OCEAN-DISPOSAL C O N T A I N E R  I /  S T R I C T  S A N I T A T I O N  STANDARDS OBSERVED B Y  S H I P S  A T  SEA 
S S  I O N ( C 0 N T R O L I  I /  F U N  C I T Y  S T R I K E S  AT P C L L U T I O N  ( I N C I N E R A T I O N  HEAT-RECOVERY EM1 
N D F I L L  ) /  AN ABANDONED S T R I P  M I N E  I S  TO F I L L  ( R E C L A M A T I O N ( L A N D 1  S A N I T A R Y - L A  
L I /  P A I L P O A D  W I L L  H A U L  WASTE TO ABANDONED S T R I P  M I N E S  ( R A I L - H A U L  S A N I T A R Y - L A N D F I L L  ASH-DISPOSA 
T ( O P E R A T I N G )  ) /  STUDY ADVOCATES ST. L O U I S  USE NEARBY S T R I P  M I N E S  ( S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  RECLAMAT 

L A N D ( R E C L A M A T I 0 N  1 I /  S T R I P  P I T S  AND T H E  S A N I T A R Y  L A N D F I L L  ( S I T E - S E L E C T I O N  
ABANDONED S T R I P  M I N E S  S T U D I E D  FOR S O L I D  WASTE D I S P O S A L /  

NEW JERSEY DRAFTS STR@NG L A N D F I L L  R U L E S  ( LAW S A N I T A R Y - L A N D F I L L  I /  
P R I V A T E  HAULEPS HOLD STRONG OREGON P O S I T I O N  ( C O L L E C T I O N  ) /  

L E C T I O N  I /  STRONG TREND TO P R I V A T E  S E R V I C E  CONTINUES G A I N S  ( COL 
I T I O N )  ) /  STRUCTURAL ANALYSES OF COMPOST P I L E S  ( COMPOST (COMPOS 

E C I P I T A T I O N  FOR M U N I C I P A L  I N C I N E R A T O R S  - P I L O T  P L A N T  STUDY ( E M I S S I O N ( C O N T R 0 L I  ) /  E L E C T R O S T A T I C  F L Y  ASH PR 
0 GRANTED HARVARD U N I V E R S I T Y  FUR I N C I N E R A T I O N  AT SEA STUDY ( OCEAN-DISPOSAL I /  $197 50 

PHS GRANTS $250,000 FOR F L O R I D A  COMPOST STUDY/  

C A L I F O R N I A  WASTE MANAGEMENT STUDY ( Q U A N T I T Y  C O M P O S I T I O N  REGIONAL-APPROACH I /  
R A I L  TRAhSPOPT O F  S O L I D  WASTES - A F E A S I B I L I T Y  STUDY - AN I N T E R I M  REPORT/ 

P A T I O N  R E C L A M A T I O N ( L A N D 1  Q U A N T I T Y  C O S T ( O P E ' ? A T I N G I  I /  STUDY ADVOCATES ST.  L O U I S  U S E  NEARBY S T R I P  M I N E S  ( SA 
SPOSAL AT WORThING ( C O S T ( 0 P E R A T I N G )  SALVAGE I /  WORK STUDY AND I N C E N T I V E  BONUS AS A P P L I C A B L E  T O  REFUSE COL 

WORK STUDY AS A P P L I E D  TO P U B L I C  C L E A N S I N G  ( C O L L E C T I O N  ) /  
STUDY F I N D S  PAPER SACKS CUT FLY N U I S A N C E /  
STUDY F I N D S  SACKS DECOMPOSE AT SAME RATE AS CONTENTS/ 

REFUSE S A N I T A T I O N  STUDY GROUP/ 
O L L E C T I D N )  I /  AUTOMATED REFUSE H A N D L I V G  - C A L I F O R N I A  STUDY LOOKS I N T O  T H E  FUTURE ( Q U A N T I T Y  C O L L E C T I O N  COS 
( O P E R A T I N G  1 GR I N D E R  (GARBAGE I /  CANTON REFUSE STUDY MAKES MANY I N T E R E S T I N G  P O I N T S  ( C O L L E C T I C N  COST 
N O M I C S  B U I L D I N G - M A T E R I A L  I N C I N E R A T I O N  ) /  F E A S I B I L I T Y  STUDY OF A NEW S O L I D  N A S T E  SYSTEM ( BULKY-WASTE SALVA 
ND I T  I O N S /  A STUDY OF F I E L D  BURNING UNDER V A R Y I N G  ENVIRONMENTAL CO 
R S  A T  A C I T Y  L A N D F I L L  ( S A N I T A P Y - L A N D F I L L  H E A L T H  ) /  STUDY O F  HAZARDS I N  D I S P O S I N G  OF I N S E C T I C I D E  C O N T A I N E  

I T E R I A ( A N A L Y S I S 1  1/ M U N I C I P A L  I N C I N E R A T  I O N  - A F I E L D  STUDY OF PERFORMANCE OF THREE M U N I C I P A L  I N C I N E R A T O R S  
-DUMPING COST(CPERAT1NG) ) /  A STUDY O F  REFUSE C O L L E C T I O N  AND D I S P O S A L  SYSTEM ( OPEN 
-MAN W I T H  MULTI-MAN CREWS ( C O S T ( C O L L E C T I 0 N )  I /  A STUDY OF S O L I D  WASTE C O L L E C T I O N  SYSTEMS COMPARIhG GNE 
C I N E R A T I O N  Q U A N T I T Y  COMPOSTING 1 /  TECHNICAL-ECONOMIC STUDY O F  S O L I D  WASTE D I S P O S A L  NEEDS AN0 P R A C T I C E S  ( I 

( DECOMPOS I T 1  CN ( 6 I O L C G I C A L  I I /  A C O M P A R A T I V E  STUDY OF THE BREAKDOWN OF C E L L U L O S E  BY MICROORGANISMS 
E R ( U S E )  VOLUME-REDUCTION I /  A STUDY O F  THE USE OF HOME FOOD WASTE D I S P O S E R S  ( G R I N 0  
ON ) /  SCOPING STUDY O F  THE WET A I R  O X I D A T I O N  OF TRASH ( W E T - O X I D A T I  
MPOSTING ( PATI-OGEN ) /  A F I E L D  STUDY ON THE D I S P O S A L  OF GARBAGE AND N I G H T  S O I L  BY GO 
I N E R A T O R )  S A N I T A R Y - L A N D F I L L  I / STUDY R E S I D U E  O F  VALUE AS L A N D F I L L  C O V E R I N G  I A S H l I N C  
OR C O N T A I N E R  I /  C A L I F O R N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS ( FLY H E A L T H  VECT 

A P R E L I M I N A R Y  STUDY OF H I G H  RATE COMPOSTING/ 

A SYSTEMS STUDY OF S O L I D  WASTE MANAGEMENT I N  THE FRESNO, AREA/  

STUDY TO ANALYZE PACKAGING PROBLEM ( C O M P O S I T I C N  I /  
I O N  ) /  H A M I L T O N ,  CANADA C O N S I D E R S  RECO4MENDATIONS OF STUDY T O  REVAMP S A N I T A T I O N  SYSTEM ( S A N I T A R Y - L A N D F I L L  
ATOR I /  EXPERIENCE I N  O P E R A T I N G  STUTTGART GARBAGE I N C I N E R A T I h G  PLANT ( D E S I G N  I N C I N E R  
N SALVAGE ECONOMICS C O S T ( C A P 1 T A L )  COST(OPERAT1NGI  I /  STUTTGAPT REFUSE I N C I N E R A T I O N  P L A N T  - LAYOUT A h D  CPER 
ANCE OF T I L T I N G  STAGE P E F U S E  I N C I N E R A T O R  AT P L A N T  OF STUTTGART-MOEHRINGEN/ EXPERIENCE W I T H  PERFORM 
NE ( C O S T ( C A P 1 T A L )  ) /  T H E  REFUSE COMPOSTING WORKS O F  STUTTGART-MOEHRINGEN I N  THE S E R V I C E  OF M U N I C I P A L  H Y C I  

T H E  REFUSE COMPOSTING PLANT AT STUTTGART-MOHRINGEN/ 
SLUDGE I N C I N E R A T I O N  P L A N T  I N STUTTGART-MUEHLHAUS EN SEW AGE TREATMENT WORKS/ 

T R O L )  I /  I N C I N E R A T O R  S T Y L E S  ARE CHANGING ( D E S I G N ( C O M P A R I S 0 N )  E M I S S I O N ( C C N  
A T  STRAW, AND SAkDUST ON N I T R O G E N  TRANSFORMATIONS I N  SUB-HUMID S O I L  UNDER GREENHOUSE C O N D I T I O N S  ( SOIL-CON 
E L  ( DAN0 COST ( C A P I T A L  1 SALVAGE C O M P O S I T I O N ( C O M P 0 S T I  S U B S I D Y  ) /  DEVELOPMENT OF COMPOSTING I N  I S R A  
NTO F E R T I L I Z E R  AND I N C I N E R A T I N G  T H E  NONTRANSFORMABLE SUBSTANCES ( COMPOSTING I N C I N E R A T I O N  I /  AUTOMATIC I N S  
I /  PRODUCTION OF VALUABLE ORGANIC SUBSTANCES FROM S U L F I T E  WASTE L I Q U O R  ( W E T - O X I D A T I O N  
/ RECOVERY OF T H E  HEAT CONTENT OF THE ORGANIC SUBSTANCES I N  S U L F I T E  WASTE LIQUORS ( W E T - O X I D A T I O N  

T ( S A N I T A R Y - L A N D F I L L  11 SUBURB ATTEMPTS T O  HALT S A N  FRANCISCO L A N D F I L L  PROJEC 
H ) /  I N  C I N  ERATO R SERVES SUBURBAN COMMUNI T I  E S ( COST ( CAP1 T A L  REG I ONA L- AP PROAC 
N C I N  E 9 ATOR C 0 S T ( C AP I T A L R E G I CNAL-JA PP RO ACH 1 / SUBURBAN COMMUNITIES J O I N  TO P L A N  REFUSE D I S P O S A L  ( I 

PRODUCTIPN AND U T I L I Z A T I O N  OF COMPOST I N  S U B T R O P I C A L  COUNTRIES/  

08 -03 -004 54 
0 8-0 3-004 54 
08-03-00041 
08-03-00045 
08-03-01348 
08-06-000 29 
07-01-01660 
0 3- 13-0 17 9 5 
03-04-0 21 64 
03- 13-0 18 47 
03-04-01798 
03-04-0 1748 
0 1- 0 5-00945 
03-11-01541 
03-04-0 2 1 33 
01-01-0 1379 
03-04-OC 180 
0 3-0 4-0 1401 
0 9-0 8-007 32 
0 3-09 -0 15 3 6 
03- C9- 0 1 8 0  3 
08-03-00822 
01 -1 0-0 20 14 
03-01-00915 
07-08-00 284 
0 1-0 1-0 187 3 
07-01-01594 
07-01-02157 
07-01-01469 
01-06-01999 
06-06-01809 
10-0 6-020 94 
03-07-00534 
09-0 8-00799 
0 3- 0 1- 00 5 54 
03-01-005 57 
0 9- 04-0 18 39 
08-03-00028 
07-10-01145 
1C-08-000 57 
07-14-01739 
07-C3-00566 
07-03-0 1773 
07-01-01902 
0 3-0 1-0 16 63 
03- 13-0 16 58 
0 6-01 -00 3 64 
06-02-01177 
08-06-00806 
09-04-01910 
0 1- 0 5-0 2 1 68 
10-08-0 20 8 3 
07- 14-0 1739 
03-0 1-0 1425 
03-1 3-02000 
0 3-0 9- 0 1 90 1 
03-09-0 19 11 
01 -1 2-01465 
03-01-021 55 
03-01-01646 
10- 15-01 501 
01-09-01957 
07-01-00643 
0 6- 0 1-00 1 26 
08-03-01513 
03-01-01000 
03-0 1-0 20 20 
01 -01 -0 20 17 
01-05-02019 
0 6 -0 1-00 145 
09-0 7-007 41 
10-0 1-0 20 31 
06-02-01522 
08- 10-0 1849 
03- 11-0 1752 
11 -C2-00172 
08-03-00077 
08-03-00753 
08-03-01534 
08-03-0 1069 
06-03-0 1483 
06-03-00386 
08-03-00773 
08-13-0 1455 
06-06-01809 
0 6-0 3-00 8 7 2 
06-04-00319 
LO- 0 1- 0 20 6 8 
10-01-020 38 
06-06-00362 
07- 14-00664 
08-03-00 5 8 5 
0 8- 0 3-00 5 76 



346 

R E V I S E D  C O L L E C T I O N  ROUTES MEET 

TWO C H I C A G O  
I N C I N F R A T I O N  O F  REFUSE I N  THE WEST 

F L O R I C A  OCEAN DUMPING T E S T  NOT A T O T A L  
O N ( L A N D )  I /  P L A N N I N G  I S  T H E  K E Y  T O  AMES' L A N D F I L L  

CO-OP VENTURE 
11 

WHAT I S  NECESSARY FOR COMPOSTING 
WHAT I S  NECESSARY FOR COMPOSTING 

SMALL COMPOSTING P L A N T  A T  B L Y T H  I S  P R O V I N G  

R A T I D N )  E Q U I P M E N T ( C O L L E C T I 0 N )  1 / P L A N N I N G  A 
I A T I O N  I /  

M I C H I G A N  C I T Y  COMPOSTS I T S  REFUSE 
C O S T ( O P E R A T I 0 N )  BULKY-WASTE ) /  RUBBER-TIRE0 TRACTOR 

LL ) /  M U S C A T I N E  
( WET-OXIDATION ) / P U P I F Y I N G  M E T P L L I C  S A L T  S O L U T I O N S  
A N D F I L L ( S T A N D A R D S  1 1/ 

DEC OM POST I N G  
RECOVERING VALUES FROM WASTE 

P A R A T I N G  ORGANIC AND I N O R G A N I C  C O N S T I T U E N T S  C)F WASTE 
A I R  O X I D A T I O N  OF WASTE 

V A N I L L I N  FROM 
PROCUCTION OF V A L U A B L E  ORGANIC SUBSTANCES FROM 

ERY OF T H E  HEAT CONTENT OF THE ORGANIC SUBSTANCES I N  
T R E A T I N G  WASTE L I Q U O R  FROM 

N A L Y S I  S( P EFUSE 
S 1968 ( P L A N N I N G  PERSONNEL RESEARCH I /  
1968 ( GRANT MANAGEMENT I /  
ON ) /  S P E C I A L  S T U D I E S  OF A S A N I T A R Y  L A N D F I L L  - F I N A L  

THE 
L E C T I  ON-EQUI PMENT 1 / 

MASSACHUSETTS HAULER R E L I E S  ON 
REFUSE BURNER 

PMENT)  I /  CHICAGO'S CONTRACTORS 
WARNING I S S U E D  BY COMPOST 

SPRAY SYSTEM 

ASK WHAT P U B L I C  I S  W I L L I N G  TO PAY FOR CLEANER 
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M I N N E A P O L I S  S A N I T A T I O N  SYSTEM SHOWS E F F I C I E N C Y  ( C O L L E C T I O N  I / 

MANAGEMENT I N F O R M A T I O N  SYSTEM STUD1 ED FOR LOS ANGE LES/  
SPPAY SYSTEM SUPPRESSES I N C I N E R A T O R  ODORS/ 

HOW C A S P A R I  COMPOST SYSTEM WORKS ( SLUDGE(SEWAGE1 G R I N D E R ( R A S P 1  RASP ) /  
SYSTEMS A N A L Y S I S  OF S O L I D  WASTE D I S P O S A L  PROBLEMS ( 

I N G  COPE W I T H  T H E  DEBRI_-OF AFFLUENCE ( JAST-B_E_NE_FI_T 

) /  WOMEN VOTERS 
/ 

A T I N G )  1 / THE COMPOSTING GAME--MOBILE LOSES--HOUSTON 
O P E R A T I O N  I' B I G  SQUEEZE " 

M A T I O N t L A N C )  C C L L E C T I O N  ) /  RHbDE I S L A N D  F I R M  
G 1 C O  S T (  € Q U I  PMENT ) / C U L V E R - C I T Y  

T I P  
YOU DON'T NEED A 

GARBAGE C O L L E C T I O N  FEE 70 PAY FOR WATER 
T P E  DOSING OF SEWAGE 

GARBAGE CLEANUP A STAGGERING 
CONTRACTOR'S FEATHEP RUN I S  HEAVY WEIGHT 

P E F U S E  D I S P O S A L  AS O R G A N I Z A T I O N A L  
ED ( C O L L E C T I O N ( V E H 1 C L E )  C O S T ( O P E R A T I N G 1  / G I G A N T I C  

F I L L E C  I N  L A N D  I S  R U L E 0  A DEDUCTION B Y  
C A L I F O R N I A  GROUP F I G H T S  HIGHWAY A C T ' S  

S A N I T A R Y - L A N D F I L L  ) /  C C L L E C T I O N  COSTS PUSH I L L I N O I S  
EiEW JERSEY A S S O C I A T I O N  J O I N S  USE 

L L E D  I N  L A N D  I S  R U L E D  A D E D C C T I O N  B Y  T 4 X  COURT ( LAW 
I NDUSTRY FURNACE WATER-WALL F O T A P Y - K I L N  1 1  

T ( D I S P @ S A L )  I /  F I R S T  A N 0  L A S T  PLACE B I G  LEAGUE B A L L  
I /  A CLEANER C I T Y  THROUGH 
I N E ( G A S 1  1 /  COMBUSTION POWEP U N I T  - 40C ( C P U - 4 0 0  - A 
EFUSE PROCESS1 NG AND COMPOST1 NG/ 
ON R FFUS E COL L ECT I O N /  
N S F E R - S T A T I O N  D I S P O S A L ( M E T H O D S 1  E M I S S I O N ( C O N T R 0 L )  1 /  
O M I C S  I /  

COMPOSTING C O S T ( C A P 1 T A L )  C O S T l O P E R A T I N G )  ) /  S P E C I A L  
AND P R A C T I C E S  ( I N C I N E R A T I C N  Q U A N T I T Y  COMPOSTING ) /  

T E  INCINERATICN EMISSION(CONTROL) 11 

SPRINGFXELD,  MO. 

0 3- 0 1-00 6 54 
03-0 1-0 1041 
03-0 2-0 1673 
10-1 5-0 150 1 
03 -02 -0080 1 
0 3- 04-0 1 7 11 
10-09-02170 
03-01-00981 
0 6- 04- 00 5 49 
03 - 10 -0 07 76 
10-1 1-02121 
09-0 1-00877 
08-1 3 -00433 
0 5- 0 4-000 5 8 
09-07-00970 
08-03-0 10 62 
0 8- 0 3- 00 4 54 
01-02-02108 
03-0 1-0 1000 
01-05-01830 
07 -10-0 20 9 1 
0 3-0 9-0 10 67 
03-09-01127 
08-03-00077 
06-04-00371 
08-03-0 1263 
06-03-007 86 
03-01-01593 
06-0 2-00 249 
05-0 4-00497 
07-06-00659 
0 5-0 6-0 10 88 
0 9- 0 8-0 0 7 99 
03-C4-01662 
03 -0 1-0 17 26 
03-01-00418 
08-02-01700 
04-01-00862 
03-0 1-0 17 7 1 
03-12-00911 
10-09-021 2 8 
03-09-0 129 5 
03 -0 2-0 12 96 
05-04-021 56 
03-01-01791 
03-01-00136 
03-04-01583 
03-0 1-00 29 6 
08-03-01405 
0 6- 04- 008 6 8 

SYSTEMS-ANALYSI  S COSTS I /  0 1-0 2-00 2 22 
SYSTEMS- ANALY S 12 -OPEN- DUMP S A N I T  ARY-LANDF I L L  -1 NC I N  E RA -01- 01- 00690 

T 
TACKLE TOWN'S REFUSE D I L E M M A  ( LAW S A N I T A R Y - L A N C F I L L  
TAL0M-A D I S C O N T I N U E S  COMPOSTING OPERATIONS ( F A I L U R E -  [-- 
TAILOR-MADE FOR D E A L I N G  W I T H  TRADE WASTES ( BULKY-WAS 
T A K E S  CHANCE ( C O S T ( D 1  SPOSAL)  ECONOMICS C O S T ( C A P 1 T A L I  
T A K E S  ON REFUSE D I S P O S A L  ( S A N I T A R Y - L A N D F I L L  ) /  
T A K E S  ON WARhICK C O L L E C T I O N  ( S A N I T A R Y - L A N D F I L L  RECLA 
TAKES OVER ( C O L L E C T I O N  TRANSFER-SYSTEM C O S T ( O P E R A T 1 N  
T A K E S  OVER GARBAGE C O L L E C T I O N  ( S A N I T A R Y - L A N O F I L L  I /  

T A L L  STACK ( I N C I N E R A T I O N  E M I S S I O N ( C O N 7 R O L )  ) /  
T A N K /  
T A N K S  W I T H  GROUND GARBAGE/ 
T A S K  ( C O L L E C T I O N  COST(CLEANUP1 I /  
TASK ( C O L L E C T I O N ( F E A T H E R S 1  1 /  
TASK ( Q U A N T I T Y  I /  
TASK BEGAN FCR LOS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  
T A X  COURT ( LAW T A X  R E C L A M A T I O N ( L A N D 1  ) /  
T A X  LAW ( LAW C O L L E C T I O N  I /  
T A X  L I M I T  C E I L I N G  ( C O S T ( C O L L E C T I O N 1  C O L L E C T I O N  I N C I N  
T A X  PROTEST ( LAW ) /  
T A X  RECLAMAT I O N ( L A N 0 )  I /  F I  
TEAMS UP TO B U I L D  J O I N T  WASTE-DISPOSAL I I N C I N E R A T O R  
TEAMS U S E  SAME CONTRACTOR ( C O L L E C T 1  ON(CONTA1NEP)  COS 
TEAMWORK ( COLLECT I O N  S A N I T  A R Y - L A N D F I L L  PEST-CONTROL 
T E C H N I C A L  ABSTRACT ( F L U 1  D I  ZED-BED HEAT-RECOVERY TURB 
T E C H N I C A L  A N 0  P R A C T I C A L  R E S U L T S  AND DEVELOPMENTS I N  R 
T E C H N I C A L  ASPECTS O F  T H E  REPORT O F  T H E  WORKING PARTY 
T E C H N I C A L  DEVELOPMENTS I N  REFUSE C O L L E C T I O N  AND D I S P O  
T E C H N I C A L  I N V E S T I G A T I O N  I N T O  REFUSE COMPOSTING ( ECON 
T E C H N I C A L  PROBLEMS I N  THE PROCESSING OF URBAN REFUSE 
TECHNICAL-ECONOMIC STUDY OF S O L I D  WASTE D I S P O S A L  NEED 

T A L K  A T  Ne W. M E E T I N G  ( C O M P O S I T I O N  I /  

) /  TREATMENT OF S O L I D  TOWN WASTES. T H E O R E T I C A L  AND T E C H N O L O G I C A L  D I S C U S S I O N  OF TREATMENT BY NATURAL CONV 
AW I N  1959 ( C O M P n S T I N G  F F R T I L I Z E R - V A L U E  ) /  TECHNOLOGICAL S T U D I E S  ON GARBAGE FERMENTATION I N  WARS 

D E F I N I T I O N S  OF TERMS USED I N  I N C I N E R A T O R  TECHNOLOGY/ 
E X P E F I E N C E  I N  CONDUCTING I N C I N E R A T O R  TECHNOLOGY CCURSE/ 

HODS)  SALVAGE ) /  P U T T I N G  TECHNOLOGY T O  WORK ON WASTE ( C O L L E C T I O N  O I S P O S A L ( M E T  
T I N G  C O L L E C T I O N  1 /  S C O T T I S H  A U T H O R I T Y  T E L L S  OF B R I T I S H  P R A C T I C E S  ( S A N I T A R Y - L A N D F I L L  COMPOS 

01-04-0 19 16 
06-03-01206 
08-0 3-0 12 59 

07- 13-00 573 
03 - 13-0 16 8 2 
03-0 1-00703 
0 7-0 1-0 12 38 
0 2-0 2-00 2 42 
08-03-0 13 55 
0 3- 13- 009 50 
09-0 1-0 1393 
03- 0 8-C) 10 13 
03-0 1-0 21 14 
01-01-00069 
0 3-0 2-0 15 50 
07-14-01821 
01-04-01729 
01-05-01747 
01 -04-017 17 
07- 14-0 1821 
08-04-00175 
03-0 1-0 1 8 13 
07-01-00525 
10-06-02 174 
06- 12-00 36 3 
03-13-02002 
01-01-00298 
06- 0 1-0 12 33 
06-03-00352 
0 1-0 1-020 17 
06- 04-0 1 3 0 2 
06-01-01125 
08-13-00957 
0 8- 03- 0049 4 
01-0 1-00302 
03-01-01589 

06-03-00992 
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O N ( R E F U S E 1  I /  AUTOMATIC TEMPERATURE AND A I R  CONTROL I N  COMPOST I N G  ( C O M P O S I T I  
R I N C I N E R A T O R  FURNACES ( D E S I G N  ) /  TEMPERATURE AND A I R  D I S T R I B U T I O N S  I N  LAPGE RECTANGULA 
E N  PROCESS/  TEMPERATURE C O N D I T I O N S  I N  COMPOSTING BY T H E  BADEN-BAD 
GEN I /  THE ROLE OF TEMPERATURE I N  THE GARBAGE COMPOSTING PROCESS ( P A T H 0  
D F I L L  R E C L A M A T I O N ( L A N D )  I /  TEMPERATURE I S  A TEST OF D E C O M P O S I T I O N  ( S A N I T A R Y - L A N  
I /  I N C I N E R A T O R  TEMPERATURE MEASUREMENT HOW, WHAT AND WHERE ( C E S I G N  

C A L O R I F I C - V A L U E  HEAT-BALANCE ) /  I N C I N E R A T O R  FURNACE TEMPERATURE--HOW T O  C A L C U L A T E  AND CONTROL I T  ( E M I S S I  
C I T Y  P P O F I T S  FROM TEN-YEAR C O L L E C T I O N  CONTRACT/ 

T I O N  C O S T ( C O L L E C T I 0 h )  I N C I N E R A T I O N  P O L L U T I O N ( A 1 R )  ) /  TENEMENT REFUSE D I S P O S A L  SYSTEMS AND A R T I F I C I A L  I L L U M  

R C O L L E C T I O N  I /  TENNESSEE HAULER GETS P L A U D I T S  OF S A N I T A R I A N S  ( VECTO 
EFUSE BURNER SUPPLEMENTS TOWN L A N D F I L L  ( I N C I N E R A T O R  TEPEE ) /  R 

REFUS E D I S P O S A L  I N  TENNESSEE ( SURVEY( D I S P O S A L  1 I / 

CUTDOOR I N C I N E F A T O R  ( T E P E E  ) /  
P R I V A T E  I N C I N E R A T O P  CO. B E A T S  OPEN BURNING LAW ( T E P E E  1 /  

I N C I N E R A T I O N  ( P C L L U T I O N ( A I R 1  SURVEY COST(OPERAT1NG) TEPEE ) /  AUTO BODY AND EULK WASTE 

F I L L  ) /  C O L L E C T I O N  PND P R E P A R A T I O N  OF B U L K Y  REFUSE ( TEPEE BULKY-WASTE C H A R A C T E R I S T I C S  COMPOST I N G  I N C I N E R A  
' D E M O L I T I O N  REFUSE' H A S  PROBLEM PROPORTIONS ( T E P E E  BULKY-WASTE ) /  

HAULERS INCORPORATE TO CONSTRUCT TEPEE BURNER I I N C I N E R A T O R  I /  
BURNER hOW F E A T U R E S  A L U M I N I Z E D  S T E E L  S K I N  ( T E P E E  EURNER I N C I N E R A T I O N  ) /  

1 D E S I G N  BULKY-WASTE I /  WOOD R E S I D U E  I N C I N E R A T I O N  I N  TEPEE BURNERS ( P O L L U T I O N ( A I R 1  C O S T ( C A P 1 T A L )  C O S T ( 0 P E  
CONTROL) C C S T ( O P E R A T 1 N G I  I /  A I R  P O L L U T I O N  ASPECTS OF T E P E E  BURNERS USED FOR D I S P O S A L  OF M U N I C I P A L  REFUSE ( 

POW TO BURN WOOD WASTE WITHOUT SMOKE ( T E P E E  PROCESS-PARAMETERS I N C I N E R A T O R  I /  
TEPEE- BURNER 1 / T E P E E  REFUSE BURNER HAS E X T E N T I O N  DOME ( I N C I N E R A T O R  

STOCKHOLM USES C O N I C A L  BURNERS TO A I D  D I S P O S A L  ( T E P E E  I N C I N E R A T I O N  BULKY-WASTE ) /  

P U B L I C  ACCEPTANCE OF D I S P O S A L  I S  D I F F I C U L T  ( TEPEE S A N I T A R Y - L A N D F I L L  L E G A L  I /  
OW-COST REFUSE BURNER E L I M I N A T E S  DUMP I I N C I N E R A T I O N  TEPEE-BUPNER I /  L 
T E P E E  REFUSE BURNER HAS E X T E N T I O N  DOME ( I N C I N E R A T O R  TEPEE-BURNER I /  
ASTE I /  T E P E E S  BURN STOCKHOLM'S R U B 6 1  SH ( I N C I N E R A T O R  BULKY-W 
A T I O N  ) /  NEW JEPSEY R E V I E W  T R A I N I N G  PROGRAM AND LONG TERM E V A L U A T I O N  O F  S A N I T A R Y  L A N D F I L L  ( Q U A N T I T Y  S A N I T  

L E X I C O N  OF I N C I N E R A T O R  TERMINOLOGY/  
D E F I N I T I O N S  OF TERMS USED I N  I N C I N E R A T O R  TECHNOLOGY/ 

T I O N  I N  GREAT B R I T A I N  ( C O M P O S I T I O N  STANDARD(REFUSE1 T E S T ( I N C I N E R A T 0 R )  I /  TEST ON I N C I N E R A  
T E X A N S  CHOOSE S A N I T A R Y  L A N D F I L L  OVER B U R N I N G  DUMP/ 

M U N I C I P A L  R E F U S E  S A N I T A T I O N  P R A C T I C E  I N  T E X A S  ( S A N I T A R Y - L A N D F I L L  / 
Q U A R R I E S  BECCME L A N D F I L L S  I N  T E X A S  ( S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  ) /  

E C T I O N  I /  T E X A S  CONTRACTOR L A U D S  USE OF C O N T A I N E R  SYSTEM ( COLL 

POSAL 1 C O L L E C T I O N ( C O N T A 1 N E R S )  C O L L E C T I O N ( V E H I C L E 1  1 / TEXAS HAULER OPERATES F I L L  J O I N T L Y  W I T H  M U N I C I P A L I T Y  

( O P E R A T I N G )  ) /  T H E  T E Z U K A  REFUSE COMPRESSION SYSTEM ( C O S T ( C A P 1 T A L )  COST 

M I D L A N D ,  T E X A S  F I N D S  CONTAINERS I N V A L U A B L E  ( C O N T A I N E R  I /  

NT I /  FORT WORTH, TEXAS, ADOPTS LARGE T R A I L E R  METHOD ( TRANSFER-EQUI  PME 

H I G H  COMPRESSION B A L I N G  OF S O L I O  WASTES ( TEZUKA-KOSAN C O S T I C A P I T A L )  COST(OPERAT1NG) 1 /  
P MENT ( COMPACT I CN) / F I L L  F I S S T ,  THEN COMPACT ( S A N I T A R Y - L A N D F I L L  C O S T ( D P E R A T 1 N G I  E Q U I  

E R T I L I Z E R - V A L U E )  I /  TREATMENT OF S O L I O  TOWN WASTES. T H E O R E T I C A L  AND T E C H N O L O G I C A L  D I S C U S S I O N  OF TREATMENT 
MEASURE JOB, THEN PURCHASE EQUIPMENT ( C O L L E C T I O N ( V E H I C L E 1  ) /  

C A P I T A L )  C O S T ( O P E R A T I N G 1  ) /  REFUSE P U L V E R I Z A T I O N  - A T H F O R E T I C A L  CASE A N 0  P R A C T I C A L  ANSWER ( S A N I T A R Y - L A N D  
EFUSE BY FERMENTATICN ( COMPOSTING VECTOR-CONTROL 1 / T H E O R E T I C A L  C C N S I D E R A T I O N S  OF T H E  TREATMENT O F  HOUSEH 
I /  THEORY AND P R A C T I C E  I N  COMPCSTING PLANTS ( EQUIPMENT 

/ THERMAL D E C O M P O S I T I O N  OF HUMAN WASTE ( I N C I N E R A T I O N  
E P Y R O L Y S I S  PRCDUCTS OF C E L L U L O S E  EXPOSED TO I N T E N S E  THERMAL R A D I A T I O N /  ST ABL 

THERE'S NO U G L I N E S S  HERE ( I N C I N E R A T I O N  I /  

OWER COMPOSTING 1 / F E f  USE D I S P O S A L  - A COMMUNAL OR P THEPMOECONOMICAL PROBLEM ( HEAT-RECOVERY I N C I N E R A T I O N  

Y COMPCSTING P I L O T  P L A N T  A T  ALTOCNA, PA. ( PATHOGENS T H E R M O P H I L I C  ) /  F A I R F I E L D - H A R D  
HOME COMPOSTING U N I T S  ( T H E R M O P H I L I C  I /  

CONTINUOUS T H E R M O P H I L I C  COMPOSTING/ 
CONTINUOUS T H E R M O P H I L I C  CDMPOSTING ( C O P P O S I T I O N  I /  

E PROOUCTION (3F GAS AND F E R T I L I Z E R  BY F E R M E N T A T I O N  ( T H E R M O P H I L I C  COMPOSTING I /  E Q U I P M E N T  FOR TH 

/ HOW THEY CLEANED THE BRUSSELS WORLD'S F A I R  ( C O L L E C T I O N  1 
) /  THEY EVEN S E L L  T H E  ASHES ( S A L V A G E t M E T A L )  I N C I N E R A T O R  

CONTINUOUS SINGLE-ZONE THERMOPHYLLI  C PHASE COMPOST I N G  PROCESS/ 

I N G  I /  PROBLEMS O F  THE SALVAGE I N D U S T R Y  A S  T H E Y  R E L A T E  TO S O L I D  WASTE D I S P O S A L  ( ON-SITE-PROCESS 
PMENT I /  C R E A T I V E  T H I N K I N G  HAS HELPED CHANGE I N D U S T R Y  ( C O L L E C T I C N - E C U I  
S Q U A N T I T Y  ) /  REFUSE COST T H I R D  I N  COLORADO BUDGET ( COST(DPERAT1NG) P R O J E C T I O N  
L S T U D I E S  O F  A S A N I T A R Y  L A N D F I L L  - F I N A L  SUMMARY AND T H I R D  PROGRESS REPORT ( P O L L U T I O N ( W A T E R )  SETTLEMENT-R 

-BURNING ) /  A SURVEY OF S A N I T A R Y  L A N O F I L L  P R A C T I C E S ,  T H I R T I E T H  PROGRESS REPORT ( P R O H I B I T E D - I T E M S  F I N A N C I N  
N. J. CCNTFACTORS A S S O C I A T I O N  ENTERS I T S  T H I R D  YEAR ( LAW OPEN-DUMP I /  

A THOROUGH LOOK A T  COMPOSTING ( TVA C O S T ( C A P I T A L 1  ) /  
SPARE A THOUGHT FOR CLEANS I N G /  

ICs I /  FURTHER THOUGHTS ON REFUSE D I S P O S A L  I N  GREAT B R I T A I N  ( ECONOM 
C I N E R A T I O N  C O S T ( O P E P A T 1 N G )  S A N I T A R Y - L A N D F I L L  I /  SOME THOUGHTS ON THE FUTURE OF REFUSE D I S P O S A L  I N  GREAT BR 

( COMPOSTING SLUDGE( SEWAGE) D R Y I N G  1 / FURTHER THOUGHTS ON T H E  PROBLEM O F  REFUSE-COMPOST P R E P A R A T I O N  
( V E H I C L E )  ) /  MEMPHIS-BASED COLLECTOR RUNS T H R E E - C I T Y  COMPANY ( C O L L E C T I C N (  C O N T A I N E R )  C O L L E C T I O N  
( O P E R A T I N G )  C O S T ( C A F 1 T A L  1 I /  REFUSE T R A I N S  B R I N G  THREE-WAY SAVINGS ( C O L L E C T I O N  T R A I N S ( V E H 1 C U L A R )  COST 

UME Q U A N T I T Y  1 /  THROWAWAY PACKAGES - A M I X E D  B L E S S I N G  ( P A C K A G I N G  VCL 
THE S W I S S  DON'T M I S S  I N C I N E R A T O R  T H R I F T  ( HEAT-RECOVERY H E A T t S P A C E )  ECONOMICS ) /  

AMOUNT OF T R A S H  THROWN AWAY I S  S T A T U S  SYMBOL I Q U A N T I T Y  I /  
I O N  C H A R G E S ( C O L L E C T I 0 N  I / T I F F I N ,  O H I O ,  BUYS BETTER REFUSE S A N I T A T I O N  ( COLLECT 
T-MOEHRI NGEN/ E X P E R I E N C E  W I T H  PERFORMANCE O F  T I L T I N G  STAGE REFUSE I N C I N E R A T D R  A T  P L A N T  OF STUTTGAR 
F CORROSION OF F I R E B R I C K  B Y  ASH CF BORAX-IMPREGNATED T I M B E R  ( I N C I N E R A T O R  REFRACTORY(CORR0SION)  S L A G )  ) /  M 

C L A I M  S E M I - M O B I L E  I N C I N E R A T O R  WILL BURN AUTOS, T I M B E R ,  B U L K  ( BULKY-WASTE ) /  
R E F U S E  SACKS S L A S H  C O L L E C T I O N  T I M E /  

SEVEN LOADS A T  A T I M E  ( BULKY-WASTE C O L L E C T I O N  I /  
T I M E  AND MOTION S T U D I E S  A I D  S C L I D  WASTE C O L L E C T I O N /  

TWO-WAY R A D I O  CUTS TRUCK T I M E ,  M I L E A G E  FOR CHICAGO HAULER ( C O L L E C T I O N  ) /  
L E C T I O N  I /  TIME/CREW S I Z E / C O S T S  ( ECONOMICS C O S T ( C O L L E C T I 0 N )  COL 

-200 - 35C TONS O F  T I N  SALVAGJ.D_ MONTHLY 1 SALVAG-E(ME_TAL) j /  
T I N - C A N  SALVAGE I S  GOOD B U S I N E S S  ( ASH ) /  

8 B I L L I O N  CANS D I S C P R D E D  BY U.S. EACH YEAR ( BOTTLES T I N - C A N S  P L A S T I C  I /  25 B I L L I O N  BOTTLES,  4 
T A R Y - L A N D F I L L  I N C I N E F A T I C N  C O S T f C A P I T A L  SALVAGE I /  T I P  I' TOP C I T Y  I' GET NEW REFUSE D I S P O S A L  P L A N T  ( S A N I  
COMPOSTING I /  O P E R P T I O N  OF THE REFUSE T I P  OF ANGOULEME ( S A N I T A R Y - L A N D F I L L  CCST ( O P E R A T I N G )  

T I P  T A L K  AT N. W e  M E E T I N G  ( C O M P O S I T I O N  ) /  
P O L L U T I O N  OF WATER BY T I P P E D  REFUSE/  

NEW PROBLEMS AND T E C H N I Q U E S  I N  CONTROLLFD T I P P I N G /  
F I N D I N G  MORE S I T E S  FOR CONTROLLED T I P P I N G  ( S I T E - S E L E C T I O N  S A N I T A R Y - L A N D F I L L  / 

0 6- 0 1-00 2 7 5 
08-1 3-0049 1 
06- 0 1-0 1484 
06-0 1-0 1167 
07-06-01062 
0 8- 1 1- 00 8 29 
08-1 1-009 64 
0 3- 13-01 744 
C3-01-02087 
01-0 1-0 1457 
03- 0 1- 0 1 64 8 
0 8-03-0 10 21 
08-04-00109 
08-07-0 1597 
08-07-0 1704 
01-11-01630 
0 1-0 7-0 1248 
08-03-00137 
08-0 3-01 656 
08-07-0 1696 
08-06-01322 
0 8- 0 7-0 1 7 51 
08-06-00746 
08-07-00092 
01-04-01605 
0 8-03 -005 78 
0 8- 0 7-000 9 2 
0 8 -07 -009C 4 
Ol-C5-00229 
08-13-00807 
08-1 3 -0C9 57 
08-03-01898 
07-01-00953 
07 -0 1-0 10 B 3 
07-01-01907 
0 3-04-0 17 11 
03 -04-0 17 57 
07-01-01833 
03-03-0 17 12 
10-11-02121 
10- 11-0 2078 
07-02 -00096 
0 3- 0 2-0 1 797 
06-04-0 130 2 
05-05 -0 1370 
06-01-01222 
06-04-00133 
0 8- 0 3-003 99 
10-13-00779 
10-02-01207 
01-01-007 6 5  
06-02-00273 
06-03-00274 
06- 01-00884 
06 -0 1-0 1240 
06-04-0031 7 
0 6- 04-00 3 2 7 
03-01-01 610 
04- 0 1-0 10 42 
04-02-01152 
03-01-01624 
0 1- 0 2-006 6 8 
07-06-01695 
01-0 5-015 56 
07-01-00792 
0 6-0 1-000 99 
0 3- 13-0 192 3 
01-02-01877 
08-03-01874 
06- 0 4- 0 1 4 82 
03 -0 1-0 17 70 
03-@2-00115 
0 8- 03- 00 800 
11-0 2-0 19 64 
0 1- 12-01 737 
0 3-0 1-0 11 10 
08 -03 -0106 9 
0 8- 0 9- 00 7 5 2 
08-07-COO31 
03-09-00146 
03-13-01148 
03-07-0 1073 
03-0 1-0 1775 
0 3-C 8-009 86 

04-01-01434 
1 1-0 1-000 7 2 
08-03-0 1298 
07-0 1-01374 
02-0 2-CC242 
07- 06-0200 7 
0 7 4  1-0 1232 
07-06-01368 

02-01:E,e236_ 
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i 

i: 
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M P O S I T  I O N (  TRENDS)  1 / CONTROLLED T I P P I N G  - HOW CAN I T  C O N T I N U E ?  ( S A N I T A R Y - L A N D F I L L  CO 
A C K ( P A P E R )  DEVA-SYSTEM CENTRALZUG COMPACTORS SALVAGE T I P P I N G  COMPOSTING I N C I N E R A T I O N  G R I N D I N G  ) /  D E A L I N G  W 
T OF R E F U S E  I N  S O V I E T  U N I O N  ( C O M P O S I T I C N  COMPOSTING T I P P I N G  FREQUENCY C O L L E C T I O N  ANIMAL-FOOD SEGREGATION 
N A L Y S I S  O F  A L T E R N A T I V E S  ( COST(OPERAT1NG) C O L L E C T I O N  T I P P I N G  SALVAGE ECONOMICS ) /  REFUSE D I S P O S A L  AN A 

JON(  CONTROL) / DER B Y ' S  P L A N T  T O  REDUCE R U B B I S H  T I P S  ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  C O M P O S I T I O N  E M I S S  
T I R E ( M A I N T E N A N C E 1  ) /  T I R E  F A I L U R E  NO LONGER A PROBLEM ( S A N I T A R Y - L A N D F I L L  
T I R E  F A I L U R E  NC LONGER A PROBLEM ( S A N I T A R Y - L A N D F I L L  T I R E ( M A I N T E N A N C E 1  I /  

E R )  ) /  EX-FOOD CATERER B U I L D S  28 TRUCK TOLEDO ROUTE ( C O L L E C T I O N ( V E H I C L E 1  C O L L E C T I O N ( C O N T A 1 N  

E I G N ' S  HOUSEHOLD WASTE D I S P O S A L  PROBLEM ( COMPOSTING TOLLEMACHE I /  HOUSEHOLD WASTE D I S P O S A L  - 11. MABELR 
CESS FOR REFUSE AND SLUDGE - T H E  TOLLEMACHE SYSTEM ( TOLLEMACHE C O M P O S T ( C O M P O S I T I 0 N )  ) /  A NEW COMPOSTING P 

A V E R S A T I L E  SORTER-PULVERIZER ( TOLLEMACHE COMPOSTING G R I N D I N G  I /  
A NEW COMPOSTING PRCCESS FOR REFUSE AND SLUDGE - THE TOLLEMACHE SYSTEM ( TOLLEMACHE COMPOST(COMPOSITION1 

I /  CONTROLLED T I P P I N G ,  PAST,  PRESENT AND FUTURE ( S A N I T A R Y - L A N D F I L L  

LKY-WASTE AUTOMOBILES I /  TODAY'S P R I D E  AND JOY, TOMORROW'S REFUSE PROBLEM ( BU 

TOLEDO USES ZONE C O L L E C T I O N  ( C O S T I C O L L E C T I O N )  I /  

P U L V E P I Z I N G  THE TOLLEMACHE WAY ( G R I N D I N G  1 /  
/ TODAY'S P R I D E  AND JOY, TOMORROW'S REFUSE PROBLEM ( BULKY-WASTE AUTOMOBILES ) 
ON)  C O S T ( L A N D F 1 L L )  ) /  F I L L  UPKEEP COSTS TOWN $1. 57 A TON ( C O S T ( C O L L E C T I O N 1  C O S T ( O P E R A T I N E 1  C O S T ( 1 N C I N E R A T  
T I T Y  I /  L E S S  T H A N  3,000 DOLLARS PER TON ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  C O S T ( O P E R A T I O N 1  QUAN 

P MODERN I N C I N E R A T O R  FOR $2,280 A TON ( I N C I N E R A T I O N  COST(OPERAT1NGI  C O S T ( C A P I T A L 1  I /  
GOLD, S I L V E R  CONTENT S E E N  AT FOURTEEN DOLLARS PER TON ( SALVAGE I N C I N E R A T O R ( A S H )  ) /  

E R A T I N G )  TRANSFER-STATION Q U A N T I T Y ( W A S T E )  ) /  $4.61 A T O N  ASKED TO R A I L H A U L  DENVER'S P I C K U P  OUT-OF-TOWN ( C 
TONAWANDA P L A U N I N G  200 TON E X P A N S I O N  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  ) /  

S A N I T A R Y  L A N D F I L L  COSTS 68 CENTS PER TON FOR D I S P O S A L /  
G S I C U L T U R A L ( Q U A N T 1 T Y )  ) / STATE PRODUCES 71.5 M I L L I O N  TON MOUNTAIN O F  REFUSE EVERY YEAR ( Q U A N T I T Y  C O L L E C T 1  

0.72 C U  FEET OF F L Y  ASH PER TON OF REFUSE BURNED ( E M I S S I O N ( C O N T R O L 1  I /  
M C B I L E ,  ALABAMA B U I L D S  300 TON PER DAY COMPOST PLANT ( COMPOSTING ) /  

I O N )  1 /  E S T I M A T E  R E S I D E N T I A L  COST A T  $5, PER TON, D I S P O S A L  U P  TO $3 ( C O S T ( O P E R A T I N G 1  C O S T ( C 0 L L E C T  
O S T ( C A P I T A L 1  I /  TONAWANDA P L A N N I N G  200 TON E X P A N S I O N  ( I N C I N E R A T I O N  C 
A R Y - L A N D F I L L  S A L V A G E ( M E T A L S 1  I /  E S T I M A T E D  12  M I L L I O N  TONS A YEAR BY 1980 I N  SOUTHERN C A L I F O R N I A  P R O J E C T 1  

P U L V E R I Z A T I O N  F A C I L I T Y  H A S  C A P A C I T Y  OF 15 TONS AN HOUR ( B A L L I S T I C - S E P A R A T I O N  G R I N D I N G  I /  
W I S C O N S I N  CRUSHER FOR 50 TONS D A I L Y  ( GONDARD 1 1  

P U L V E R I Z A T I O N  P L A N T  TO HANDLE 500 TONS D A I L Y  ( GONDARD C O S T ( C A P 1 T A L )  C O S T ( O P E R A T 1 N G I  ) /  
DUTCH I N C I N E R A T O R  TO BURN 1,000 TONS D A I L Y  ( POWER I N C I N E R A T I O N  HEAT-RECOVERY ) /  

TWO B I L L I O N  TONS O F  - WHAT ( ANIMAL-WASTE Q U A N T I T Y  ) /  
200 - 350 TONS OF T I N  SALVAGED MONTHLY ( S A L V A G E t M E T A L I  I /  

O P E R A T I O N  CLEANUP Y I E L D S  4,700 TONS OF WASTE I BULKY-WASTE 1 /  
PLANS FOR 8,150 TONS PER DAY AT L A N D F I L L /  

400 TONS PER 8-HCUR S H I F T  ( C O S T ( C A P 1 T A L )  I /  
F E R - S T A T I O N  ) /  E N V I S I O N  T R A I N  LOADS O F  1,500 - 21000 TONS TO D E L I V E R  B A L E S  I N  A SEALED R A I L C A R  CONTAINER ( 

HOW HOT I S  I' TOO HOT '' I N  AN I N C I N E R A T O R  ( D E S I G N t T E M P E R A T U R E I  I /  
19 M I L E S  NOT TOO LONG FOP TOULON ( BULK-TRANSPORT AT I O N  ) /  

I N C I N E R A T I O N  H I S T O R Y  TOOK FOPM I N  ENGLAND/ 
A N D F I L L  I N C I N E R A T I O N  C O S T ( C A P 1 T A L  SALVAGE ) /  T I P  " TOP C I T Y  1' GET NEW REFUSE D I S P O S A L  PLANT ( S A N I T A R Y - L  

C L E V E L A N D  I N C I N E R A T O R  HAS YEW FLOOR T O P P I N G  ( D E S I G N  I /  
E X A M I N A T I O N  OF HOUSEHOLD REFUSE I N  TORONTO ( Q U A N T I T Y  C O M P O S I T I O N  ) /  

TORONTO'S NEWEST I N C I N E R A T O R  I DESIGN )/ 
TOTE BARRELS ( C O L L E C T I O N  1 /  

A L E X A N D R I A ' S  I W C I N E R A T O R  R E T A I N S  THE C n L O N I A L  TOUCH ( C O S T ( C A P 1 T A L )  ) /  
REPORTER F I N D S  REFUSE C O L L E C T I O N  A TOUGH JOB/  

I N C I N E R A T O R S  C 4 N  MEET TOUGHER STANDARDS ( D E S I G N  E M I S S I O N ( C O N T R 0 L )  1 / 
19  M I L E S  NCT TOO LONG FOR TOULON ( BULK-TRANSPORTATION ) /  

NG R B S P  B A L L I S T I C - S E P A R A T O R  I /  I L L U S T R A T E D  TOUR OF OVERSEAS COMPOST P L A N T  ( C O S T ( C A P 1 T A L )  G R I N D 1  

L A N D ) /  L A N D F I L L  BOOMING I N  P E N N S Y L V A N I A  TOWN ( S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) R E C L A M A T I O N (  
S T ( I N C I N E R A T I 0 h )  C O S T ( L A N D F 1 L L )  I /  F I L L  UPKEEP COSTS TOWN $1.57 A TON ( C O S T ( C U L L E C T I O N 1  C O S T ( 0 P E R A T I N G I  C 

A B I G  MACHINE FOR A L I T T L E  TOWN ( S A N I T A R Y - L A N O F I L L  COMPACTION-EQUIPMENT ) /  

SUBURBAN TOWN C O N T A I N E R I Z E S  H I G H  VOLUME STOPS/  

KENTUCKY TOWN HAS NEW LOOK ( C O L L E C T I O N ( C O N T A 1 N E R )  I /  
PROCESSING OF TOWN GARBAGE ( COMPOSTING I /  

REFUSE BURNER SUPPLEMENTS TOWN L A N D F I L L  ( I N C I N E R A T O R  T E P E E  1 /  
/ THE TOWN OF D A R I E N ,  CONNECTICUT,  ENLARGES I T S  I N C I N E R A T O R  
COST(  U N I T )  COMPACTION S A N I  T A R Y - L A N D F I L L  SHREDDING ) /  TOWN OF HEMPSTEAD FACES REFUSE D I S P O S A L  PROBLEMS I I N  
E R A T I O N  ) /  TOWN OF HEMPSTEAD RUNS A MODEL D I S P O S A L  P L A N T  ( I N C I N  
O S T ( C A P I T A L 1  I /  THE TOWN OF HUNTINGTON LOOKS AHEAD--WITH I N C I N E R A T I C N  ( C 
/ TOWN OF OYSTER BAY ADOPTS M U N I C I P A L  REFUSE C O L L E C T I O N  
E F F E C T  OF NITROGEN O F  SOME F E R T I L I Z E R S  PRODUCED FROM TOWN REFUSE/  POT AND F I E L D  EXPERIMENTS ON TI-E 
P O S T )  S P E C I F I C A T I O N  I /  S A L E  OF COMPOST O B T A I N E D  FROM TOWN REFUSE AND GARBAGE ( C O M P O S I T I O N  LAW M A R K E T I N G ( C  
N E R A T I O N  VOLUME-PEDUCTION ) /  COMPOSTING TREATMENT OF TOWN REFUSE AND SEWAGE SLUDGE ( SLUDGEtSEWAGE)  COMPOS 

I O N  OCEAN-DISPOSAL GAPCHEY ) /  E N G I N E E R I N G  ASPECTS OF TOWN REFUSE D I S P O S A L  ( Q U A N T I T Y  C O M P O S I T I O N  C O L L E C T 1 0  

I T A R Y - L A N D F I L L  ) /  SMALL TOWN REFUSE H A N D L I N G  ( C O L L E C T I O N  C O S T ( 0 P E R A T I N G I  S A N  
COMPOSTING ) /  THE E F F E C T  O F  MANURING W I T H  CnMPOSTED TOWN REFUSE ON T H E  Y I E L D  AND ON SEVERAL IMPORTANT CHA 

N ( COMPOSTING(PRE1 )/ TOWN REFUSE TREATMENT BY DEHYDRATION AND S T E R I L I Z A T  I O  

) /  TOWN RESCUES C I T I Z E N  FROM RANDOM DUMPING ( OPEN-DUMP 

) /  THE PEQUIREMENTS OF H Y G I E N E  I N  T H E  D I S P O S A L  O F  TOWN WASTES ( PATHOGEN COMPOSTING ODOR I N S E C T  VECTOR 

T I  NG C O M P O S T ( F E R T I L 1 Z E R - V A L U E )  I /  TREATMENT O F  S O L I D  TOWN WASTES. T H E O R E T I C A L  AND TECHNOLOGICAL D I  SCUSSIO 
Y I N C I N E R A T I O N  I /  THE ECONOMIC D I S P O S A L  OF TOWN'S R E F U S E  ( OPEN-DUMP H I S T O R Y  C O M P O S I T I O N  Q U A N T I T  

L A N T  N U T R I E N T S  NITRCJGEN, PHOSPHORUS AND P O T A S S I U M  I N  TOWN REFUSE AND TOWN REFUSE-SEWAGE MUD COMPOSTS/ A V A I  

MASTER P L A N  FOR TOWN REFUSE D I S P O S A L  ( REGICNAL-APPROACH I /  

ITROGEN,  PHOSPhCRUS ANC P O T A S S I U M  I N  TOWN REFUSE AND TOWN REFUSE-SEWAGE MU0 COMPOSTS/ A V A I L A B I L I T Y  CF THE 

L I G H T  EQUIPMENT FOR SMALL TOWN S A N I T A R Y  L A N D F I L L  O P E R A T I C N S /  

EN PROPERTIES(COMPOST1 ) /  TRENDS I N  THE TREATMENT O F  TOWN WASTES, PART I 1  ( COMPOSTING SLUDGE(SEWAGE1 GARC 

WOMEN VOTERS TACKLE TOWN'S REFUSE D I L E M M A  ( LAW S A N I T A R Y - L A N D F I L L  I /  
THE REFUSE PR@BLEM CF SWISS RESOPT TOWNS ( I N C I N E R A T I O N  ) /  

S A N I T A R Y  L A N D F I L L ,  B I G  D E C I S I O N  FOR S M A L L  TOWNS ( VECTOR S I T E - S E L E C T I O N  ) /  
Y-WASTE I /  MANY B R I T I S H  TOWNS CHARGE FOR B U L K Y  REFUSE ( C O S T ( C O L L E C T I O N 1  BULK 
REFUSE I N C I N E R A T I O N  P L A N T S  FOR SMALL AND M E D I U M - S I Z E  TOWNS ON B A S I S  OF EXAMPLE O F  REFUSE I N C I N E R A T I O N  P L A N  
0 V ER Y EM I S S I ON ( CONTROL 1 I NC I NE R A T I  ON I / TOWNSHIP HAS V A R I E T Y  OF C O L L E C T I O N  SYSTEMS ( HEAT-REG 

T A R Y - L A N D F I L L  L A N D ( R E C L A M A T I C N 1  SAFETY ) /  CONTROL OF T O X I C  AND E X P L O S I V E  HAZARDS I N  B U I L D I N G S  ERECTED I N  L 
VIGOROUS CAMPAIGN E A S E S  TOWNSHIP L I T T E R  PROBLEM ( C O L L E C T I O N  ) /  

NEW METHOD FOR D I S P O S A L  OF T O X I C  C Y A N I D E  WASTES ( I N C I N E R A T I O N /  
D I S P O S A L  OF T O X I C  S O L I D  WASTES/ 

PROGRESS I N  D I S P O S A L  O F  S O L I D  R A D I O A C T I V E  WASTES ( TOXIC-WASTE ) /  
T H E  D I S P O S A L  O F  R A D I O A C T I V E  S O L I D  WASTES ( TOXIC-WASTE ) /  

0 7- 1 4- 0 2 1 46 
01-0 1-002 15 
01-0 1-00841 
01-02-00655 
07-01-0 1883 
08-03-01867 
07-0 2-00080 
07-02-000 80 
0 1-07- 00570 
03-0 1-0 1799 
03-01-0 1339 
0 6- 0 4-@ 1 9 79 
06-04-00371 
05-02-0090 0 
0 6-04-00 3 7 1 
05-02-01307 
01- 07- 00 570 
03-08-01920 
OB-03-000 9 4  
08-03-00398 
02-02-000 27 
10- 0 8-0 1 8 1 6 
08-03-0 1831 
07-1 2-00649 
02-0 1-0 1741 
08-06-01202 
06-03-00837 
07- 14-0 17 42 
08-03-0 1831 
02-03-COO76 
0 5-0 2-005 13  
05 -02-00 69 3 
05-02-00660 
08-0 3-0 18 26 
01 -09-0 11 73 
04- 0 1- 0 @ 2 3 6 
0 1-07-0 10 35 
07-01-00230 
08-03-00599 
10-08-00053 
0 8- 1 3- 00620 
0 3-0 3-0 13 18 
08-03-01628 
0 8-03-0 1298 
08-03-01666 
02-02-OC290 
OB-03- 0 1470 
03-04-00121 
08-03-01442 
03-13-01591 
08-06-01859 
03-0 3-01 3 18  
06-03-008 80 
07-02-C1410 
07-01-0 1786 
03-08-0 1920 
@3-04-02164 
06-04-01061 
03-01-0 15 59 
08-03-0 10 2 1 
0 8-03-00 39 6 
01-01-00979 
OB-03-0  1632 
0 8-0 3-0 14  2 1 
03-0 1-012 13 
C6-06-01129 
06-12-01 3 89 
06-03-0 1397 
06-0 6-0 15 17 
0 1-0 1-00 211 
0 1-05-0 12 55  
03 -0 1-0 0 8 43 
0 6- 06- 0 1 8 72 
06-03-01950 
06-06-0 15 17 
09-03-0 1743 
07-02-00 586 
06-09-01476 
01-01-01426 
06-04-0 1302 
01-01-01888 
01-04-01916 
0 8-0 3-0 03  B 9 
07- 0 1-0 1933 
03-08 -0 2 1  1 5  
08-03-0 1243 
08-03-0 17 24 
03-01-0 1674 
07- 10-00 61  3 
08-04-001 30 
01-08-0 1 2  49 
0 1- 08-02008 
01-08-020 16 
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O I R  REFUSE ( PATHOGEN ) /  S U R V I V A L  OF B A C T E R I A  OF T H E  T P E  ( T Y P H O I D - P A R A T Y P H O I D )  AND DYSENTERY GROUPS I N  COM 
COMPOST) I /  ON THE CONTENT AND VALUE OF TRACE ELEMENTS I N  URBAN REFUSE COMPOST ( A P P L I C A T I O N (  
GANESE CONTENT C F  REFUSE ANC REFUSE-SLUDGE COMPOST ( TRACE-ELEMENTS( COMPOST) / T H E  BORON AND MAN 
SAFETY I /  E X P L O S I O N  AND F I R E  TRACED T O  REFUSE GENERATED GASES ( S A N I T A R Y - L A N D F I L L  
D F I L L  O P E R A T I C N S  I COST(  C A P I T A L )  / L I G H T  TRACK-TYPE EQUIPMENT SHOWS USEFULNESS I N  S A N I T A R Y - L A N  

WHEELS OR TRACKS ( S A N I T A R Y - L A N D F I L L - E Q U I P M E N T  1 / 
BUCHANAN' S L A N D F I L L  USES 4-WHEEL TRACTOR ( S A N I T A R Y - L A N D F I L L  COMPACTION-EQUIPMENT 1 / 

LECT I O N )  COST( OPERATION 1 BULKY-WASTE I /  RUBBER-TIRED TRACTOR SUCCESSFULLY HANDLES S A N I T A R Y  L A N D F I L L  OPERAT 
HOW MANY TRACTORS A R E  NEEDED FOR S A N I T A R Y  F I L L /  

THE STOF AGE , C O L L E C T I O N ,  AND 01 SPOSAL OF TRADE AND I N D U S T R I A L  REFUSE/  
D S T A T E  ANC CANADA ( S A L V A G E  I /  THE WASTE TRADE D I R E C T O R Y  OF DEALERS AND CONSUMERS I N  T H E  U N I T E  
I /  WORLD WASTE T R A D E  DIRECTORY OF IMPORTERS AND EXPORTERS ( SALVAGE 
R O L )  I /  TAILOR-MADE FOR D E A L I N G  W I T H  TRADE WASTES ( BULKY-WASTE I N C I N E R A T I O N  E M I S S I O N ( C 0 N T  
I L L  SALVAGE COMPOSTING I /  AS JAPANESE T R A I L  I N  WASTE D I S P O S A L  ( I N C I N E R A T I O N  S A N I T A R Y - L A N D F  
TRANSFER 1 / A B I G  TRANSFER T R A I L E R  ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION V E H I C L E (  
COLLECTION-EQUIPMENT ) /  CONTRACTOR'S T R A I L E R  I D E A  WINS H I M  I N D U S T R I A L  D I S P O S A L  CONTRACT 

FORT WORTH, TEXAS,  ADOPTS LARGE T R A I L E R  METHOD ( TRANSFER-EQUIPMENT ) /  
MAMMOTH NEW T R A I L E R  T O  MAKE BOW ON MARKET ( TRANSFER-EQUIPMENT 1 /  

C O L L E C T I O N  1 /  B I G  T R A I L E R S  HOLD THE K E Y  TO C I T Y ' S  PROBLEM ( I N C I N E R A T O R  
ON ( SALVAGE ) /  T R A I L E R S  HOOKED TO PACKERS SPEED WASTE PAPER C O L L E C T 1  
I L L  COMPACTION VOLUME-REDUCTION ECONOMICS I /  PROPOSE T R A I N  H A U L  TO DESERT L A N D F I  L L  ( P A I L - H A U L  TRANSFER-ST 
R A T I O N  HEAT-RECOVERY ) /  S O L I D  WASTE T R A I N  I D E A  D E R A I L S  ( R A I L - H A U L  C O S T ( O P E R A T I N G 1  I N C I N E  

REFUSE C O L L E C T I O N  T R A I N  I M P R O V E S  S E R V I C E  ( T R A I N ( V E H 1 C U L A R )  ) /  
A C T I O N  B A L I N G  P A I L - H A U L  TRANSFER-STATION ) /  E N V I S I O N  T R A I N  LOADS OF 1,500 - 2,000 TONS TO O E L I V E R  B A L E S  I N  

REFUSE C O L L E C T I O N  T R A I h  IMPROVES S E R V I C E  I T R A I N ( V E H 1 C U L A R )  ) /  
T O  SOLVE THE H O L I D A Y  C C L L E C T I O N  PROBLEM ( FREQUENCY T R A I N ( V E H 1 C U L A R )  ) /  HOW 

KEEP REFUSE COLLECTORS ON T H E  ROUTE ( T R A I N ( V E H 1 C U L A R )  C O L L E C T I O N  1 /  
AD HOC CONFERENCE ON S O L I D  WASTE T R A I N I N G /  

S G L I D  IV'ASTES - RESEARCH CHALLENGE ( T R A I N I N G  ) /  
M U N I C I P A L I T Y  WOPKS AROUND T H E  CLOCK ( S A F E T Y  T R A I N I N G  C O L L E C T I O N  ) /  

S A N I T A R Y - L A N D F I L L  BECOMES MAJOR LEAGUE T R A I N I N G  F I E L D  ( R E C L A M A T I O N ( L A N D 1  ) /  
SUMMARIES OF S O L I D  WASTES RESEARCH AND T R A I N I N G  GRANTS 1968 ( P L A N N I N G  PERSONNEL RESEARCH I /  

S A N I T A R Y - L A N D F I L L  I N C I N E R A T I C N  I /  NEW JERSEY REVIEW T R A I N I N G  PROGRAM AND LONG TERM E V A L U A T I O N  OF S A N I T A R Y  
TO HEALTHFUL S O L I D  k A S T E  MANAGEMENT ( RESEARCH-NEEDS T R A I N I N G  REG1 ONAL-APPROACH I /  COOPERATION - K E Y  
H I C U L A R )  CCST(CPERAT1NG) C O S T t C A P I T A L  ) /  R E F U S E  T R A I N S  B R I N G  THREE-WAY S A V I N G S  ( C O L L E C T I O N  T R A I N S (  VE 

REFUSE T R A I N S  B R I N G  THREE-WAY SAVINGS ( C O L L E C T I O N  T R A I N S ( V E H I C U L A R 1  COST(OPERAT1NGI  C O S T ( C A P 1 T A L )  I /  
T H I S  MARINER NEVER L E A V E S  THE HARBOR ( BARGE TRANSFER I /  

BARGES I N  HOLLAND H A U L  REFUSE T O  I N C I N E R A T O R S  ( TRANSFER ) /  
I /  PACKAGED REFUSE D I  SPOSAL P L A N T S  ( TRANSFER I N C I N E R A T  I O N  COMPOST I N G  SEGREGATION S A L V A G E  

SEVENTH TRANSFER O P E R A T I O N  S I N C E  1959 OPENS I N  S E A T T L E /  
TRANSFER OPERATIONS ( SEWER-DISPOSAL G R I N D E R t H O M E )  ) /  

D F I L L  ODOR C O L L E C T I O N  Q U A N T I T Y  I /  ODORS C U R T A I L E D  A T  TRANSFER P O I N T  CLOSE T O  C A P I T O L  H I L L  ( TRANSFER-STAT1 
ON C O S T ( O P E R A T 1 h G I  S A N I T A R Y - L A N D F I L L  I /  HOW TO TRANSFEP REFUSE E L E G A N T L Y  ( TRANSFER-STATION CGMPACTI  

BOLD PLANS NEEDEC F E R  REFUSE D I S P O S A L  I N  LONDON ( TRANSFER S A N I T A R Y - L A N D F I L L  ) /  
CONVERTED I N C I N E R A T O R  MAKES E X C E L L E N T  TRANSFER S T A T I O N  I C O L L E C T I O N  ) /  

/ ENGINEER DISCUSSES T H E  C I T Y  TRANSFER S T A T I O N  ( C O S T ( D 1  SPOSAL) S A N I T A R Y - L A N D F I L L  1 
T I O N  ) /  NOVEL REFUSE TRANSFER S T A T I O N  ( S A N I T A R Y - L A N D F I L L  ECONOMICS COMPAC 
( COST (COLLECT I O N  1 QUANT I T Y  1 /  DFNVER TRANSFER S T A T I O N  HANDLES 30 C I T Y  PACKER TRUCKS C A I L Y  
Y - L A N D F I L L  C O S T ( O P E P A T 1 N G I  C O L L E C T I O N  ) /  TRANSFER S T A T I O N  SAVES SANTA MONICA $60,000 ( S A N I T A R  

TRANSFER S T A T I O N  S H R I N K S  T H E  DEAD HAUL ( Q U A N T I T Y  ) /  
REFUSE COMPRESSION A T  TRANSFER S T A T I O N S  I MPL VOLUPE-REDUCTION I /  

N )  C O S T ( O P E R A T I N G I /  DENVER EYES S A I L  TRANSFER S T A T I O N S  ( Q U A N T I T Y  R A I L  HAUL C O S T ( C O L L E C T I 0  
COST ( C A P I T A L  1 R E G I C N P L  1 / TRANSFER S T A T I O N S  REPLACE L I M I T E D  M A I N T E N A N C E  DUMPS ( 
V E H I C L E  (TRANSFER / A B I G  TRANSFER T R A I L E R  ( S A N I T A R Y - L A N D F I L L  T R A N S F E R - S T A T I C N  

A 40-YARD TRANSFER TRUCK-AND-TRAILER ( TRANSFER-STATION 1 /  
MODERN W E I G H I N G  METHODS SPEED QEFUSE D I S P O S A L  ( TRANSFER(EQU1PMENT)  J /  

MAMMOTH NEW T R A I L E R  T O  M4KE BOW ON MARKET ( TRANSFER-EQUIPMENT ) /  
FORT WORTH, TEXPS, ADOPTS LARGE T R A I L E R  METHOD ( TRANSFER-EQUIPMENT ) /  

Wl-Y N@T MAMMOTH C O L L E C T I O N  V E H I C L E S  ( TRANSFER-STATION I / 
A 40-YARD TRANSFER TRUCK-AND-TRAILER ( TRANSFER-STAT I O N  ) /  

P B I  LENE CUTS C C L L E C T I O N  COSTS ( TRANSFER-STATIC!N I /  
REFUSE D I S P O S A L  ( SALVAGE S A N I T A R Y - L A N D F I L L  TRANSFER-STATION 1 / 

N V E P ' S  NEW F I L L  TO L A S T  40 YEARS ( S A N I T A R Y - L A N D F I L L  T R A N S F E P - S T A T I O N  1 /  DE 
I N  L A N D F I L L  O P E R A T I @ N  ( COMPACTION S A N I T A R Y - L A N D F I L L  TRANSFER-STATION 1 /  A NEW I D E A  
T S  WASTE COST 42 PERCENT W I T H  S T A T I O N A R Y  COMPACTOR ( TRANSFER-STATION 1 /  MANUFACTURER CU 
K REFUSE SYSTEM PROVED I VOLUME-REDUCTIOY COMPACTION TRANSFER-STATION 1 /  E F F I C I E N C Y  OF MPL BUL 
H I R E  ( COMPOSTING C O S T ( O P E R A T 1 N G )  C O S T ( C A P 1 T A L )  DAN0 TRANSFER-STATION 1 / REFUSE D I S P O S A L  I N  DUMFRIESS 

EDDING B A L I N G  R P I L - H A U L  COMPACTION S A N I T A R Y - L A N D F I L L  TRANSFER-STATION I /  REFUSE D I S P O S A L  BY R A I L R O A D  ( SHR 

E C T I O N  I /  R A I  L-HAUL REFUSE D I S P O S A L  ( TRANSFER-STATION COMPACTION COST( F R E I G H T )  REFUSE C O L L  
L A N D F I L L  ) /  HOW TO TRANSFER REFUSE E L E G A N T L Y  ( TRANSFER-STATION COMPACTION C O S T ( O P E R A T I N G 1  S A N I T A R Y -  
I O N  S A N I T A R Y - L A h D F I L L  C O S T ( 0 P E R A T I N G I  C O S T ( T R A N S F E R 1  T R A N S F E R - S T A T I O N  COMPOSTING I N C I N E R A T I O N  1 / THE ORARG 

ANSWER TO THE LCNG HPUL PROBLEM ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION C O S T ( O P E R A T I N G 1  1 /  LOS ANGELES'  
U S E  C O L L E C T I O N  PND D I S P O S A L  ( C O M P O S I T I O N  C O L L E C T I O N  T R A N S F E R - S T A T I O N  D I S P O S A L ( M E T H 0 D S )  E M I S S I O N ( C O N T R 0 L )  

Y C O L L E C T I O N  FREQUEhCY BULKY-WASTE S A N I T 4 R Y - L A N D F I L L  TRANSFER-STATION I N D U S T R I A L  ( Q U A N T I T Y  B I L L I N G  OPEN-DU 
ACROSS W I C E  BAY T O  L A N D F I L L  S I T E  ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION Q U A N T I T Y  C O M P O S I T I O N  I /  S A N I T A T I O N  N 
I L H A U L  DENVER'S F I C K U P  OUT-CF-TOWN ( C O S T ( @ P E R A T I N G )  TRANSFER-STATION Q U A N T I T Y (  WASTE) I /  $4.61 A TON ASKED 
( O P E R A T I N G )  COMPACT I P N ( S T A T I 0 N A R Y  S A N I T A R Y - L A N D F J L L  T R A N S F E R - S T A T I O N  R A I L - H A U L  ) /  MILWAUKEE P I C K S  R A I L H A U  
I /  PROPOSE T R A I N  H A U L  TO DESERT L A N D F I L L  ( P A I L - H A U L  T R A N S F E R - S T A T I O N  S A N I T A R Y - L A N D F I L L  COMPACTION VOLUME- 

C U R T A I L E D  A T  TRANSFER P O I N T  CLOSE TO C A P I T O L  H I L L  ( T R A N S F E R - S T A T I O N  S A N I T A R Y - L A N D F I L L  ODOR C O L L E C T I O N  QU 
P H I L A D E L P H I A  I S  DEAD ( TRANSPORTATION COST(CAP1TAL T R A N S F E R - S T A T I O N  S A N I T A R Y - L A N D F I L L  R E C L A M A T I O N ( L A N D 1  

N D F I L L  P L A N  ( COMPACTION SANITARY-LANDF I L L  R A I  L -HAUL TRANSFER-STATION VOLUME-REDUCTION 1 1  G I A N T  R A I  LHAUL L 

TROGEN SOURCES, WHEAT STRAW, AN0 SAWDUST ON N I T R O G E N  TRANSFORMATIONS I N  SUB-HUMID S O I L  UNDER GREENHOUSE GO 

I N E R  S A N I T A R Y - L A N C F I  LL COMPACTION B A L I N G  R A I L - H A U L  TRANSFER-STATION I /  E N V I S I O N  T R A I N  LOADS O F  1,500 - 2 

THE COMPACTICF; OF REFUSE FOR BULK TRANSPORTATION ( TRANSFER-STATION B A L I N G  1 /  

WHY NOT COMPACT YOUR I N D U S T R I A L  WASTE ( T R A N S F E P - S T A T I O N  ECONOMICS I /  

A B I G  TRANSFEP T R A I L E R  ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION V E H I C L E ( T R A N S F E R ) /  

C U L V E P - C I T Y  TAKES OVER ( C O L L E C T I O N  TRANSFER-SYSTEM C O S T ( O P E P A T I N G 1  C O S T ( E Q U I P M E N T ) /  

ROCESS FOR T H E  CONTINUOUS REMOVAL OF URBAN WASTES B Y  TRANSFORMING THE COMPONENTS OF ORGANIC O R I G I N  I N T O  FE 
AN OCCUPA'TIQNAL H E A L T H  S E R V I C E  I N  A TRANSPORT AND C L E A N S I N G  DEPARTMENT ( S A F E T Y  ) /  

B U L K  TRANSPORT C O N S I D E R A T I O N S /  
I N T E R I M  REPORT/ R A I L  TRANSPORT OF S O L I D  WASTES - A F E A S I B I L I T Y  STUDY - AN 

D I N O S A U R  TRANSPORT SOLVES A C L E A N S I N G  PROBLEM ( C O L L E C T I O N  I /  
WALBROOK WHARF ( S A N I T A R Y - L A N D F I L L  TRANSPORT(BARGE1 I /  

06-0 9-0 1430 
0 6- 0 6- 00 3 48 
06-0 1-007 61 
07-08-01 793 
07-0 2-0 13 37 
07-02-00903 
0 7- 0 2-0 1 604 
0 7-02-0 14 50 
07-02-00 594 
0 1- 1 0-0 20 14 
04-0 2-0 2104 
04-0 2-0 210 5 
08-03-01259 
0 1-0 1-00 663 
03-03-001 10 
03-0 2-01547 
03-03-01712 
G 3- 0 3-0 17 05 
08-03-00458 
04- 0 1- 0 19 1 2 
10-08-0 1262 
10-0 8-020 80 
03-0 1-01068 
10-08-00053 
03-0 1-010 68 
03-07-00079 
03 -01 -000 86 
01-01-021 20 
01-01-0 10 70 
0 1-0 6-,O 17 45 
07- 1 0-OC 19 4 
01-01-01506 
0 1-05-00 229 
0 1-0 1-0 11 31 
03-02-00115 
03-02-00115 
09-06-01683 
09-06 -0 1904 
01- 12-009 1 8 
03-03-00700 
09-01-01123 
0 3-0 3-0 18 51 
03-03-00173 
01-0 5-01 734 
03-03-0 1239 
03 -03 -0 17 3 1 
03- 0 3- 0 10 1 7 
03-03-0099 5 
03-C3-00502 
03-03-00 238 
03-03-00909 
10-08-00717 
0 3-03-00579 
0 3 -0 3 -CO 1 10 
0 3- 0 3-0 1466 
03-03-00551 
03-03-01705 
03-03-0 1712 
03-02-01892 
03-03-0 1 4 6 6  
03- 13-0 13 50 
07-0 1-0 15 14 
07-01-01035 
0 7- 13-0 2 137 
03-05 -0 1845 
03- 0 2-0 12 96 
06-03-009 21 
10-08-00053 
1@-00-00055 
03-0 3-0 2 1 2 5 
10-08-00171 
03-03-00173 
01 -05-0 18 30 
03- 03- 01 2 10 
01-0 1-00298 
03-05-00863 
02-01-0 1741 
09-06-007 15 
10-08-0 181 6 
10-08 -0 17 40 
10-08-0 12 62 
03-03-0 18 51 
10 - 0 8  -00 2 9 7 
03-03-001 10 
10-08-00980 
03 -01 -007 03 
06-06-01809 
06-04-00 3 19 
01-06-02015 
03-0 3-009 17 
10-08-02083 
03-01-00916 
09-C6-009 19 

I: 
r 
i! 
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L 
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THE COMPACTION O F  REFUSE FOR BULK 
GARCHEY SYSTEM G E T S  S T R E A M L I N I N G  ( 

AND1 I /  R A I L - H A U L  PROJECT FOR P H I L A D E L P H I A  I S  D E A D  ( 
I N  BARGES SAVES COSTS I COMPACTIGN S P N I T A R Y - L A N D F I L L  

C I T Y  R E F U S E  D I S P O S A L  P L A N T  I N  GENEVA ( I N C I N E R A T I O N  
OWER REQUIREMENTS ( D E S I G N  1/ 

OISCPROED B I T  O F  
D I S P O S A L  SYSTEM MAKES CASH FROM 

S C O P I N G  STUDY O F  T H E  WET A I R  O X I D A T I O N  O F  

T ( C A P 1 T A L I  COMPOSTING C O L L E C T I O N  I /  I N C I N E R A T O R  USES 
T I O N  S A N I T A R Y - L A N D F I L L  C O S T ( C A P 1 T A L I  1/ NEW C A N A D I A N  

OAKLAND PARKS USE CARDBOARD 
1 /  FOURTEEN M I C K I G A N  C I T I E S  FORM CO-OPERATIVES FOR 

L L U T I O N  I /  THE GREAT 
MCKEESPORT PLANT TO TURN 

I N E ( W A S T E 1  I /  S H I P S  
AMOUNT OF 

C O M P O S I T I O N  I / GOT 
A C C I D E N T  RATE H I G H E S T  FOR 

STCKERS FOR I N C I N E R A T O R S  - NEW TRENDS TO 
P H I L A D E L P H I A  YOUTH'S P E R S I S T E N C E  F I N D S  B U R I E D  

S ( W E T - O X I D A T I C N  J /  
W E T - O X I D A T I O N  - A FRESH I D E A  I N  SEWAGE 

EFFECTS CF GRCUND GARBAGE ON SEWERS AND SEWAGE 
E F F E C T  OF FOOD WASTES CN SEWERS A N 0  SEWAGE 

POST I N G  SLUDGE(SEWAGE1 C O S T ( O P E R A T 1 N G I  1 /  THE SEWAGE 
T-OX I D A T  I ON I /  SLUDGE 

PNIMAL-FEED Q U A N T I T Y  I /  THE 
T I N G  I /  WASTE 
N G ( P R E I  I /  TOWN REFUSE 
WASTES. T H E O R E T I C A L  AND TECHNOLOGICAL D I S C U S S I O N  OF 

SEWAGE SLUDGE 
R I  COMPOSTING I /  P R E L I M I N A R Y  E X P E R I M E N T A L  S T U D I E S  ON 
1 Q U A N T I T Y  I /  NEIV' I N S T A L L A T I O N S  FOR HOUSEHOLD REFUSE 
OMPOSTING L A W ( H E A L T H 1  1 / I N V E S T I G A T I O N  OF THE COMMON 

VECTOR-CONTROL 1/ THEOF: ET I C A L  C O N S I D E R A T I O N S  OF THE 
B A C T E R I O L O G I C A L  D I G E S T E R  FOR 

QUENCY COLLECT I O N  A h I M A L - F O C D  SEGREGATION SALVAGE I / 
COMPOST. ( COMPOSTING COMPOST(FERTIL1ZER-VALUE)  I /  

G R I N D I N G  I N C I N E R A T I O h  VOLUME-REDUCTION I / COMPOSTI  NG 
(HOME1 PATHOGEN P P O P E P T I E S ( C 0 M P C S T I  I /  Tl iENDS I N  T H E  

D E S I G N  OF I N C I N E R A T O R  FOR N U T  ISLArJD SEWAGE 

D I  ( COMPOSTING C O S T ( C A P I T A L 1  I /  THE REFUSE 
I /  I N C I N E R A T O R  AND SEWAGE 

E I N C I N E R A T I C N  PLANT I N  STUTTGART-MUEPLHAUSEN SEWAGE 
I T A L I  I /  A REFUSE-SEWAGE 
AND F I R S T  AFTEREFFECT G F  WASTE COMPOST AFTER VARIOUS 
AND F I R S T  AFTEREFFECT OF WASTE CCMPOST AFTER VARIOUS 

SAWMILL MAKES 
ONE BULLDOZER I N  A 

A B L E S  AND REFUSE TYPES ON E M I S S I C N S  FROM P I L O T - S C A L E  
VERY LARGE CONTAINERS ARE D E F I N I T E  NEW 

' DUSTLESS C O L L E C T I O N  I S  
11 STRONG 

M U N I C I P A L  I N C I N E R A T O R  
M U N I C I P A L  I N C I N E R A T O R  D E S I G N  PF.ACTICES AND 

F P A C K A G I N G  I N  S O L I D  WASTE MANAGEVENT 1966 TO 1976 ( 
UDGE(SEWAGE1 SALVAGE CULTURE D A N 0  I /  REFUSE D I S P O S A L  
P E R A T I N G I  F U E L ( A U X I L 1 A R Y I  I /  REFUSE I N C I N E R A T I O N  - - 
I S T I C S  C O M P O S I T I O N  E M I S S I O N ( C O N T R O L 1  WATER(WASTE1 1 / 
OM FURNACE ( M A T E R I A L - H A N D L I N G  I N C I N E R A T O R  D E S I G N  I /  

NEW 
RATORS SACKS I /  PRESENT STATUS AND 
APCHEY GRINDER(HCME1 PATHOGEN P P O P E P T I E S  (COMPOSTI  1 /  
N S  R E C L A M A T I O N ( L A N D 1  I N C I N E R A T I O N  G R I N D I N G  1 / FUTURE 

SPLVAGE P C T E N T I A L  O F  OCMESTIC REFUSE ( C O M P O S T I T I O N  
STOKERS FOR I N C I N E R A T O R S  - NEW 

P N E U M A T I C  CONVEYING FOR I N C I N E R P T I O N  OF PAPER 
PAPER CONTAINERS 

SUCCESS KEYED T O  MAN ON 
WE ARE T R Y I N G  A K I N G - S I Z E D  

MORE REFUSE COLLECTED W I T H  L E S S  WORK ( C O L L E C T I O N  
S P E C I A L  REFUSE C H A S S I S  D E S I G N E D  BY 

M/ REFUSE C O L L E C T I O N  
ON E 

/ TWO-WAY RAD1 0 CUTS 
O N T A I N E R I  I/ EX-FOOD CATERER B U I L D S  28 

REFUSE G I A N T S  ( C O L L E C T I O N  
A 40-YARD TRANSFER 

C I T Y  S A V E S  BY USE O F  L P G  I N  REFUSE 
I /  31 PERCENT MORE P E F L S E  WITH 40 PERCENT FEWER 

RS BUY NEW COMPACTORS AFTER C I T Y  ORDINANCE B A Y S  OPEN 
WE'FE SWITCHIA 'G T O  D I E S E L - D R I V E N  REFUSE 

NEW YORK C I T Y  GETS MORE REFUSE 
MODERN PACKER 

DENVER TRANSFEP S T A T I O N  HANDLES 30 C I T Y  PACKER 

TRANSPORTATION ( TRANSFER-STATION B A L I N G  I / 03 -03 -0 2 1 2 5 
T R A N S P O R T A T I O N  C O L L E C T I O N  I /  0 9- 0 8-0 07 99 
TRANSPORTATION C O S T t C A P I T A L  I T R A N S F E R - S T A T I O N  S A N I T A R  10-08-00297 
TRANSPORTATION(  BARGE 1 I / COMPACTING REFUSE 09-06-01870 
T R A N S P O R T A T I O N ( 6 A R G E I  COMPDSITION(COMP0ST I D E S I G N  I /  08-03-01223 
TRANSPORTING S O L I D S  - S L U R R I E S  B A S I C  P R I N C I P L E S  AND P 10-09-00707 
TRASH 
TRASH 
TRASH 
T R A S H  
TRASH 
TRASH 
T R A S H  
TRASH 
T R A S H  
TRASH 
TRASH 
TRASH 
TRASH 
TRASH 
TRASH 
TRASH 

( P O L L U T I O N  1/  
( VOLUME-REDUCTION SALVAGE COMPOST I N G  I /  
( W E T - O X I D A T I O N  I /  - OUR $3 B I L L I O N  PROBLEM ( REGIONAL-APPROACH I /  
AS F U E L  T O  PRODUCE E L E C T R I C I T Y  I N  ROTTERDAM ( H 
B A L I N G  P L A N  MAY SAVE C I T Y  $100~000 YEARLY ( CCM 
CONTAINERS/  
D I  SPOSAL ( REGIONAL-APPROACH S A N I T A R Y - L A N D F I L L  
D I S P O S A L  PROBLEMS GROW W I T H  P O P U L A T I O N /  
E X P L O S I O N  ( I N C I N E R A T I O N  Q U A N T I T Y  C O L L E C T I O N  PO 
I N T O  F E R T I L I Z E R  ( COMPOSTING C O S T ( C P P 1 T A L I  J /  
MADE I S L A N D  BURNED I N  J A P A N  ( VECTOR F L Y  I /  
PROBLEM I N  GREAT L A K E S  PORTS ( I N C I N E R A T I O N  MAR 
THROWN AWAY I S  S T A T U 5  SYMBOL ( Q U A N T I T Y  I /  
T O  S E L L ?  C A L L  THE C I T Y  O F  CHICAGO ( COMPACTION 
WORKERS I SAFETY I /  

T R A V E L I N G  GRATES/ 
TREASURE-- IN A DUMP/ 
T R E A T I N G  CELLULOSE WASTE LY ES ( WET-OXIDAT I O N  I /  
T R E A T I N G  WASTE L I Q U O R  FROM S U L F I  TE-CELLULO SE FACTOR I E  
TREATMENT ( C C S T ( C A P I T A L 1  D E S I G N  I /  
TREATMENT ( D I S P O S A L ( S E W E R 1  1 / 
TREATMENT ( G R I N D E R ( H D M E I  Q U A N T I T Y  1 /  
TREATMENT AND COMPOST P L A N T S  OF T H E . C I T Y  O F  BACEN-BAD 
TQEATMENT AND D I S P O S A L  B Y  THE ZIMMERMANN PROCESS ( WE 
TREATMENT PND D I S P O S A L  OF WASTES ( RESEARCH-NEEDS 1 /  
TREATMENT AND U T I L I Z A T I O N  O F  DOMESTIC ORGANIC WASTE ( 
TREATMENT A T  H A W A I I ' S  OAHU P R I S I O N  ( COMPOSTING MARKE 
TREATMENT BY DEHYDRATION AND S T E R I L I Z A T I O N  ( COMPOSTI  
TREATMENT B Y  NATURAL CONVERSION I N T O  ORGANIC H U M I C  CO 
TREATMENT BY WET A I R  O X I D A T I O N  ( W E T - O X I D A T I O N  I /  
TREATMENT FOR S T A B I L I Z A T I O N  OF L I Q U I D  AND S O L I C  WASTE 
TREATMENT I N  V E R S A I L L E S  R E G I O N  ( COMPOSTING EQUIPMENT 
TREATMENT O F  D I G E S T E D  SLUDGE AND R U B B I S H  ( SLUDGEtSEW 
TREATMENT OF HOUSEHOLD REFUSE BY F E R M E N T A T I O N  ( COMPO 
TREATMENT OF M U N I C I P A L  REFUSE ( COMPOSTING I /  
TREATMENT OF ORGANIC I N D U S T R I A L  WASTES BY LAGOONING/  
TREATMENT OF REFUSE I N  S O V I E T  U N I O N  ( C O M P O S I T I C N  CCM 
TREATMENT OF S O L I D  TOWN WASTES. T H E O R E T I C A L  AND TECH 
TREATMENT OF TCWN REFUSE AND SEWAGE SLUDGE ( S L U D G E ( S  

TREATMENT P L A N T  ( SLUDGE(SEWAGEI  M U L T I P L E - H E A R T H  I /  
TREATMENT P L A N T  LOCATED ON FORMER L A N D F I L L  S I T E /  
TREATMENT P L A N T  O F  THE BADEN-BRUGG R E G I O N  ( S  W I T Z E R L A N  
TREATMENT P L A N T  WORK TOGETHER ( E M I S S I O N ( P A R T I C U L A T E 1  
TREATMENT WORKS/ SLUCG 
TREATMENT WORKS ( I N C I N E R A T O R  SLUDGE (SEWAGE) COST(CAP 
TREATMENTS W I T H  REGARD TO Y I E L D  AND N U T R I E N T  U P T A K E  ( 
TREATMENTS W I T H  REGARD TO Y I E L D  AND N U T R I E N T  UPTAKE ( 
TREE D I S P O S A L  P R O F I T A B L E  ( BULKY-WASTE 1 /  
TRENCH ( S A N I T A R Y - L A N D F I L L  I /  
TRENCH I N C I N E R A T O R  ( E M I S S I O N ( C O N T R D L 1  ) /  E F F E C T S  OF 
TREND ( C O L L E C T I O N ( C O N T A I N E R 1  1/  
TREND I N  MUCH OF EUROPE ( C O L L E C T I O N ( C O N T A 1 N E R I  I /  
TREND TO P R I V A T E  S E R V I C E  CONTINUES G A I N S  ( C O L L E C T I O N  
TRENDS ( EM1 S S I O N ( C 0 N T R O L I  I /  
TRENDS ( HEAT-RECOVERY SALVAGE I /  
TRENDS I /  T H E  ROLE 0 
TRENDS AND COMPOSTI  NG METHODS ( C A L O R I F I C - V A L U E  COMPO 
TRENDS AND DEVELOPMENTS ( Q U A N T I T Y  C A L O R I F I C - V A L U E  CO 
TRENDS AND P R A C T I C E S  I N  M U N I C I P A L  I N C I N E R A T O R  C E S I G N  
TRENDS I N  CHARGING REFUSE I N T O  AND CONVEYING R E S I D U E  
TRENDS I N  H O S P I T A L  I N C I N E R A T I O N  D E S I G N  ( PATHOGEN I /  

TREATMENT OF TOWN WASTES, P A R T  I 1  I COMPOSTING SLUDGE 

TRENDS IN REFUSE COLLECTION PRACTICE ( S A L V A G E  INCINE 
TRENDS I N  THE TREATMENT OF TOWN WASTES, PART I 1  ( CCM 
TRENDS I N  WASTE STORAGE AND D I S P O S A L  ( GONDARD COMPOS 
TRENDS S A L V A G E ( A L L - T Y P E S )  1 / T I-E 
TRENDS TO T R A V E L I N G  GRATES/  
T R I M  ( S A L V A G E ( P A P E R 1  SHREDCER D E S I G N  I/ 
T R I M  MAINTENANCE COST 25 PERCENT ( C O L L E C T I O N  I /  
TRUCK ( C C L L E C T I O N  CONTAINER I /  
TRUCK ( COLLECTION-EQUIPMENT I /  
TRUCK 11 
TRUCK MAKER ( C O L L E C T I O N I V E H I C L E )  1 1  
TRUCK PURCHASE I N C L U D E S  GUARANTEED MAINTENANCE PROGRA 
TRUCK SFRVES 4,400 PEOPLE ( C O L L E C T I O N  I /  
TRUCK T I M E ,  M I L E A G E  FOR CHICAGO HAULER ( C O L L E C T I O N  I 
TRUCK TOLEDO ROUTE ( C O L L E C T I D N ( V E H 1 C L E )  C O L L E C T I O N ( C  
TRUCK(TRANSFER1 I /  
TRUCK-AND-TRAILER ( TSANSFER-STAT I O N  I /  
TRUCKS ( C O L L E C T I O N  I /  
TRUCKS ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A T I N G )  
?RUCKS ( C O L L E C T I O N ( V E H 1 C L E  I I /  KALAMAZOO HAULE 
TRUCKS ( COLLECTION-EQUIPMENT C O S T ( C O L L E C T I 0 N )  I /  
TRUCKS ( E Q U I P M E N T ( C O L L E C T I 0 N I  1 1  
TRUCKS AND I N C I N E R A T I O N  ( C O L L E C T I O N  ECONOMICS I /  
TRUCKS D A I L Y  ( C O S T ( C O L L E C T I O N 1  Q U A N T I T Y  I /  

01 -C 1-0 10 14 
0 4-0 1-0 0 8 6 2 
10-01-02031 
0 1-0 1-0 21 6 1 
08-03-00019 
03-05-01829 
0 3- @ 4-0 1 41 3 
01-05-01783 
03-01-00181 
08-0 3-000 40 
06-03-0 1444 
07-0 5-0 19 14 
01-01-01777 
0 1 - 12 -0 17 37 
01- 12-0 18 19 
0 1-06-0 1843 
08-03 -00045 
01- 12-01 545 
10-0 1-0 20 70 
10-01-02067 
10-01-00832 
0 9 -0 1-009 29 
09-01-00870 
06-03-01982 
10-01 -02075 
01-0 1-01094 
09-05-01520 
06-03-00308 
06- 0 3- 0 19 50 
06-04-01302 
10-0 1-02063 
06-0 1-0 1304 
06-04-0 1226 
06- 01-00616 
06-0 1-0 1222 
06-04-00311 
0 1- 12-00 7 20 
0 1-0 1-008 41 
06-04-0 1302 
0 6- 03-0 1397 
01-01-01426 
08-03-0 1524 
0 7 - 10 -00 6 50 
06-03-00375 
08-03-01033 
0 B -03 -007 7 3 
08- 0 3-0 10 9 5 
06-06-01287 
06-0 6-0 16 86 
04-01-01439 
07-01-00600 
08- 0 3-00 4 66 

03-01-01570 
0 3- 13-0 16 56 
08-03-00581 
08-13-00421 
11-0 2-0 21 52 
06-04-0 1234 
08-03-01356 
08-13-00974 
0 8-1 3 -00 8 12 
08-13-00745 
03-0 1-0 1326 
01 -01-01426 
01-01-0 1379 
04-0 1-00 7 30 
08-03-00045 
10-09-00 508 
03-09-0 17 80 
03-13-01027 
03-04-01408 
03-01-00088 
03-0 2-0 16 81 
03-0 2-00 57 5 
03-0 1-00103 
03-01-01775 
0 3-0 1-0 1799 
0 3-0 3-0 00 83 
03-0 3-0 1466 
0 3 -0 2-0 160 6 
03-0 1-01458 
03-0 2-0 1546 
03-02 -00160 
03-01-01194 
03-0 1-0 1 10 2 
03-03-00995 

03-04-0 1599 
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BARGES SERVE A S  TRUCKS FOR R E F U S E  COLLECTION ( COLTECTION 11 
FM IS S I ON ( C CNT R 0 L 1 I N C I  NE R ATOR I / BRUSH AND TRUNK B U R N I N G  P L A N T  I N  C I T Y  O F  D E T R O I T  ( BULKY-WASTE 

E L M I R A  T O  TRY COMPOSTING ( C O S T ( C A P 1 T A L )  C O S T ( S U B S I D Y 1  ) /  
MOSCOW TO T R Y  FRENCH CCMPOSTING ( SALVAGE I /  

WE ARE T R Y I N G  A K I N G - S I Z E D  TRUCK ( C O L L E C T I O N - E Q U I P M E h T  I /  
COMPOSTING GETS A TRYOUT ( COMPOSTING C O S T ( O P E R A T I N G 1  C O S T I P R O D U C T )  ) /  

RROSION I /  B E H A V I O R  OF B O I L E R  TUBE M A T E R I A L S  I N  HCL-CARRYING GASES ( I N C I N E R A T O R  CO 
- A T E C H N I C A L  ABSTRACT ( F L U I D 1  ZED-BED HEAT-RECOVERY T U R B I N E (  GAS) ) /  COMBUSTION POWER U N I T  - 400 ( C P U - 4 0 0  

REFUSE COMPOSTING P L A N T  A T  T U R G I ,  S W I T Z E R L A N D  ( COMPOSTING C A P A C I T Y  1 /  
) /  MCKEESPORT P L A N T  TO TURN TRASH I N T O  F E R T I L I Z E R  ( COMPOSTING C O S T ( C A P I T A L 1  

T 1/ SOUTHERN C I T Y  TURNS TO CONTAINERS FOR S A V I N G S  ( COLLECT ION-EQUIPMEN 

E C T I O N  I /  C I T Y  I N  L O S  ANGELES COUNTY TURNS TO P R I V A T E  H A U L I N G  F I R M  ( C O S T ( C O L L E C T I 0 N I  COLL 

TURN-KEY COMPOSTING P L A N T S  ( SALVAGE ) /  

ST.  L O U I S  TURNS TO I N C I N E R A T I O N /  

" S M I L E  - YOUR I N C I N E R A T O R  I S  ON T V  1' ( INCINERATOP-CONTROL C O S T ( C A P 1 T A L )  I /  
A THOROUGH LOOK A T  CDMPOSTING ( T V A  C O S T ( C A P I T A L 1  I /  

T W E N T I E T H  CENTURY P U B L I C  C L E A N S I N G  ( C O M P O S I T I C N  ) /  
ULER ( C O L L E C T I C N  I /  TWO-WAY R A D I O  C U T S  TRUCK T I M E ,  M I L E A G E  FOR C H I C A G C  HA 
C T R O S T A T I C  - P P E C I P I T A T O R  I /  MONTREAL I N C I N E R A T O R  I S  TWOFOLD INNOVATOR ( H E A T ( S P A C E )  E M I S S I O N ( C O N T R O L 1  E L E  
A ( PATHOGEN I /  COMPOST I N G  AND T H E  S U R V I V A L  OF T Y P H O I D 7  P A R A T Y P H O I D  T E N T E R I T I S  AND DYSENTERY E A C T E R I  
COMPOSTING I /  T H E  REFUSE TYPHOONT A M O B I L E  PROCESSING P L A N T  ( C O S T ( O P E R A T 1 N G )  

U 
HAULER S E R V I N G  U.N. I S  ONE CF NEW-YORK'S LARGEST ( C O L L E C T I O N  ) /  

SOME VIEWS OF B R I T O N  ON S A N I T A T I O N  I N  THE U.S. ( I N C I N E R A T I O N  COMPOSTING ) /  
AT-QECOVERY I N C I N E R A T I O N  1 / U.S. C I T I E S  BURN GARBAGE TO GENERATE E L E C T R I C I T Y  t HE 

25 B I L L I O N  BOTTLEST 48 B I L L I O N  CANS D I S C A R D E D  B Y  U.S. EACH YEAR ( B O T T L E S  T I N - C A N S  P L A S T I C  ) /  
SWECISH PEFUSE MACHINE SEEKS U.S. MANUFACTURER ( SACK(PAPER1 ) /  

REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 1 ( L E G A L  LAW ) /  
REFUSE BOOK SHOklS GQEAT RANGE OF U.S. ORDINANCES P A R T  2 ( L E G A L  LAW I /  
F E F U S E  BOOK SHOWS GREAT PAYGE OF U.S. ORDINANCES PART 3 ( L E G A L  LAW ) /  
REFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 4 ( LAW I /  

THERE'S NO U G L I N E S S  HERE ( I N C I N E R A T I O N  I /  
U.S. S O L I D  WASTE D I S P O S A L  ACT ( LAW I /  

U L T I M A T E  D I S P C S A L  OF SEWAGE SLUDGE BY WET-OX I D A T  I O N /  

FORTY STATES P R O H I B I T  UNCOOKED GARBAGE D I E T  FOR HOGS ( LAW ANIMAL-FOOD) ) /  

PROWLERS - S A N I T A T I O N  U N I F O R M S  ATTRACT BETTER MEN/  

SULFUR BALANCE OF I N C I N E R A T O R S  ( CALOR I F  I C  U L T I M A T E - A N A L Y S I  S (  REFUSE ) ) / 

PACKAGED WASTE ( Q U A N T I T Y  HEAT-RECOVERY UNDERGROUND( TRACK-SYSTEM) DEVA-SYSTEM ) /  

SEGREGATION SALVAGE I /  TREATMENT OF REFUSE I N  S O V I E T  U N l O N  I C O M P O S I T I O N  COMPOSTING T I P P I N G  FREQUENCY COLL 

ATER CONVERSION ( HEAT-P ECOVERY D E S I G N  I /  U N I Q U E  I N C I N E R A T O R  DEVELOPS POWER AND P R O V I D E S  S A L T  W 
/ F L O R I D A  HAULER RUNS A UNIQUE O P E R A T I O N  ( C O L L E C T I C N  C O L L E C T I O N ( C O N T A 1 N E R )  

OF I N C I N E R A T O R  P P E C I P I T A T O R  B A F F L E  SAVES $15,000 PER U N I T  ( E L E C T R O S T A T I C - P R E C I P I T A T O R - B A F F L E  D E S I G N  I /  MO 

D-BED HEAT-RECCVERY T U R B I N E ( G A S 1  ) /  COMBUSTION POWER U N I T  - 400 ( C P U - 4 0 0  - A T E C H N I C A L  ABSTRACT ( F L U I D I Z E  

NUFACTURERS REPORT 40C POUNCS O F  REFUSE FOR EACH NEW U N I T  ASSEMBLED ON L I N E  ( C O L L E C T I O N ( C O N T A 1 N E R )  ) /  AUT 

LARGE-SCALE COMPOSTING I N  THE S O V I E T  U N I O N  ( F E R T I L I Z E R - V A L U E  ) /  

SMOKELESS I N C I N E R A T O R  - SEALED FLAME U N I T /  

V@U MUST HAVE A GARBAGE D I S P O S A L  U N I T  ( G R I N D E R ( G A R 6 A G E )  C O L L E C T I O N  I /  

COMPOSTING DOMESTIC REFUSE I N  HOME U N I T  I@/ 

ONE U N I T  CLEARS L A N D F I L L  S I T E  AND WORKS I T /  
THE GLASGOW REPORT - THE B I G G E S T  C L E A N S I N G  U N I T  I N  THE CCUNTRY/ 

A C K ( P A P E R 1  I /  PAPER SACK U N I T  PACKS AND COMPRESSES A T  S I T E  ( DEVA COMPACTION S 
VERY C O S T ( C A P I T A L 1  Q U A N T I T Y  I /  S O L I D  WASTE R E D U C T I O N  U N I T  PROMISES T O  BE A BETTER MOUSETRAP ( I N C I N E R A T I O N  

( C A P I T A L )  CCST ( C P E R A T I N G )  I /  M U N I C I P A L  COMPOSTING I N  U N I T E D  KINGDOM ( Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS COMPO 
ASTE TRADE D I R E C T O R Y  OF DEALERS AN0 CONSUMERS I N  T H E  U N I T E D  S T A T E  AND CANADA ( SALVAGE ) /  THE W 

ON I /  E X P E R I M E N T A L  U N I T  PROMISES WELL I N  DADE COUNTYT F L O R I D A  ( C O L L E C T 1  

COMPOSTING DEVELOPMENTS I N  U N I T E D  S T A T E S /  
FACTORS I N  PURCHASE CF REFUSE C O L L E C T I O N  U N I T S /  

PACK REFUSE I N T O  PAPER SACKS W I T H  A U T O M A T I C  U N I T S  ( DEVA S A C K (  PAPER)  C O M P A C T O R ( S T A T I 0 N A R V )  ) /  
PACK FEFUSE I N T O  PAPER SACKS W I T H  AUTOMATIC U N I T S  ( DEVA-SYSTEM ) /  

PULVERIZATION M A K E S  GAINS A S  BRITISH OPEN NEW UNITS ( PULVERIZATION S A L V A G E  SANITARY-LANDFILL 
HOME COMPOSTING U N I T S  ( T H E R M C P H I L I C  ) /  

A U X I L I A R Y  POWER U N I T S  FOR REFUSE P A C K I N G  ( COMPACTION ) /  
T ) /  SPEC I A L  U N I T S  C O L L E C T  M O V I E  L O T  SAWDLST ( C O L L E C T I O N - € Q U I  PMEN 

UGH FLAME-CHAMBER-SLAGGING METHOD ( I N C I N E R A T O R  I / U N I V E R S A L  REFUSE D I S P O S A L  AND I T S  ACCOMPLISHMENT THRO 
N /  U N I V E R S A L  REFUSE D I S P O S A L t  THE FLAME CHAMBER MELT-DCW 

B E H I N D  THE SCENES, P E F U S E  C O L L E C T I O N S  A T  PURDUE U N I V E R S I T Y  ( COLLECTION-EQUIPMENT ) /  
S A N I T A R Y  L A N D F I L L  EXTENDS U N I V E R S I T Y  CAMPUS ( R E C L A M A T I O N l L A N D I  I /  

@ S A L  ) /  6 1 9 7 ~ 5 Q O  GRANTED HARVARD U ' V I V E R S I T Y  FOR I N C I N E R A T I O N  A T  SEA STUDY ( OCEAN-DISP 
T I T U T I O N S  O F  P U B L I C  H E A L T H  ( I N C I N E R A T I O N  ) /  UNSOLVED PROBLEMS O F  H Y G I E N E  FOR WASTE REMOVAL I N  I N S  
O N ( C O N T R 0 L I  ) /  UNSOLVED PROBLEMS W I T H  FLUE-FED I N C I N E R A T O R S  ( E M I S S I  

CESS-HEAT CESIGN I /  I N C I N E R A T O R  W I T H  POWER AND OTHER UNUSUAL FEATURES ( E M I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY PR 
I N T F P I M  REPORT OF INDUSTRY BASED ON UNSOUND RESEARCH ( SURVEY C O L L E C T I O N  Q U A N T I T I E S  ) /  

CHICAGO MANUFACTURER HAS UNUSUAL PRODUCTS ( C O L L E C T I O N ( E Q U I P M E N T 1  / 
UNUSUAL SYSTEM O F  C O L L E C T I O N  I N  FRENCH C A P I T A L /  

P E O R I A  CONTRACTORS RUN A 'HEADS U P '  O P E R A T I O N  ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L L  ) /  
) /  NEW YORK T O  ACCEPT UNWANTED J A L O P I E S  t C A R ( J U N K 1  BULKY-WASTE C O L L E C T I C N  

L SALVAGE I /  F I V E - Y E A R  PROGRAM UPGRADES REFUSE S E R V I C E  ( C O L L E C T I O N  S A N I T P R Y - L A N C F I L  
I L L I N O I S  MEASURE A I M S  AT UPGRADING D I S P O S A L  ( LAW ) /  

COMPANY S P E C I A L I Z E S  I N  SHOPPING CENTER UPKEEP ( C O L L E C T I O N  ) /  
O P E R A T I N G )  C O S T ( I N C I N E R P T I 0 N )  C O S T ( L A N D F 1 L L )  I /  F I L L  UPKEEP COSTS TOWN $1.57 A TON ( C O S T ( C O L L E C T I 0 N )  COST 
V A R I O U S  TREATMENTS W I T H  REGARD T C  Y I E L D  AND N U T R I E N T  U P T A K E  ( C O M P O S T ( F E R T I L 1 Z E R - V A L U E )  COMPOSTING ) /  F I R S  
VARIOUS TREATMENTS W I T H  REGARD TO Y I E L D  AND N U T R I E N T  UPTAKE ( COMPOSTING F E R T I L I Z E R - V A L U E  ) /  F I R S T  EFFECT 

SLUDGE(SEWAGE1 Q U A N T I T Y  I /  URBAN COMPOST AND SEWAGE DEVELOPMENT WORK I N  I N D I A  ( 

T H E  I N F L U E N C E  O F  ORGANIC F E R T I L I Z E R S  ON THE UPTAKE OF Y I N E R A L  N U T R I E N T S  B Y  P L A N T S /  

I /  A N  URBAN COUNTY ADOPTS A MASTER P L A N  ( S A N I T A R Y - L A N D F I L L  

T I O N ( W A T E R 1  I /  GROUND-WATER C O N T A M I N A T I O N  I N  AN URBAN ENVIRONMENT ( S A N I T A R Y - L A N D F I L L  OPEN-DUMP P O L L U  
/ REFUSE P E C L A M A T I O N - S O L U T I O N  TO GROWING URBAN PROBLEM ( COMPOSTING S E P A R A T I O N  C O S T ( S U B S 1 D Y )  1 
I ) /  S P E C I A L  T E C H N I C A L  PROBLEMS I N  T H E  PROCESSING OF URBAN REFUSE ( COMPOSTING C O S T ( C A P 1 T A L )  C O S T l O P E R A T I N  
REQUIREMENTS O F  V E T E R I N A R Y  H Y G I E N E  I N  THE REMOVAL OF URBAN REFUSE ( PATHOGEN P A T H O G E N ( A N I M A L 1  PATHOGEN I /  

KC!MPOSTIEGUNG DER S T A D A B F A L L E  ( COMPOSTING OF URBAN DOMESTIC WASTES 1 ( INOORE I /  

03-0 1-C059 1 
08-07-008 59 
06-03-000 90 
0 6-0 3-006 97- 
03 -0 4-0 1408 
06-02-000 82 
0 8-08-000 6 1 
10-06-02174 
0 6- 03-00 2 1 4  
06-03-0 1444 
0 6- 0 4-0 10 66 
03-04-0 19 45 
08-0 3-0 1431 
0 3-0 1-0 15 63 
G8-03-00101 
0 6- 0 1- 0 009 9 
01-01-02005 
03 -0 1-0 17 7 5 
08-03-000 39 
06-09-0 1373 
06-01-00350 

0 3-0 1-0 15 79  
01-01-01668 
08-03-0 2 1 36 
11-0 1-00072 
03-09-00060 
0 1-04-0 1645 
01-04-0 1647 
01-04-01653 
01-04-01669 
0 1-04-0 129 1 
08-03-00399 
10-01-02055 
0 8-06-00941 
09- 0 5-0 1 1 32 
03-05-00174 
01 -1 2-9 13 52 
01-0 1-00841 
06 -0 3-0 0 8 42 
08-03-00582 
0 3-0 1-0 17 03  
0 8  -0 1-0 15 39 
08-06-01036 
09-07-00125 
10 -0 6-02 1 7 4  
06-01-00265 
03-0 1-0 1792 
07-02-00592 
0 1-0 1- 0 19 2 5 
03-09-01838 
08-03-01084 
@3-C2-0 1722 
00-03-00913 
C4-  0 2-0 2 1 0 4  
06-03-00257 
03-02-009 3 1  
0 3- 0 5-0 2 1  60 
03-01-00997 
05-05-01817 
0 6-0 2-00 2 7 3 
03-02-0 1948 
03-05-0 1 1  97 
08-1 1-00755 
1 0 -1 4-00 7 7 6 
03- 0 1-00 6 70  
07-10-00596 
09-04-0 19 10 
0 8-0 1-0 137 2 
0 8 -0 1-009 7 1 
01-1 2-0 181 1 
08-0 3-0 19 37 
03 -0 2 -G 15 86 
03- 0 1-0 17 71 
03 -13-0 1820 
03-01-01618 
07-01-00944 
01-04-02142 
0 3- 13-0 17 6 5 
03-08-01920 
06-06-012 87 
0 6-0 6-0 16 86 
06-06-00357 
C6-01-01158 
07-0 1-0079 5 
06-04-01966 
07-0 6-00 6 67 
06-03-00271 
06-03-00352 
0 6-09- 0045 3 

c 
L 
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COMMENTS ON T F E  CONSTRUCTION OF GRINDERS FOR URBAN REFUSE 
S T I N G  ) /  U T I L I Z A T I O N  CF URBAN REFUSE 

ON T H E  CCNTENT AND VALUE OF TRACE ELEMENTS I N  URBAN REFUSE 
LONG-TERM EFFECTS OF URBAN REFUSE 

B I O C H E M I C A L  AND M I C R O B I O L O G I C A L  PROBLEMS OF URBAN REFUSE 
I N G  COMP@ST (QUAL I T Y  ) /  URBAN REFUSE 
/ PROCESSING AND A G R I C U L T U R A L  U T I L I Z A T I O N  O F  URBAN REFUSE 
S T ( C A P 1 T A L  ) /  MANUFACTURING COMPOST FROM URBAN REFUSE 

THE E F F E C T  OF URBAN REFUSE 
COMMUNITY S E R V I C E S  D I S T R I C T  USED T O  S O L V E  U R B A N  REFUSE 

L L E C T I O N  C O N T A I N E R  1/ F L Y  AND ECONOMIC E V A L U A T I O N  OF URBAN REFUSE 
OR C O S T ( O P E R A T I N G 1  ) /  F L Y  AND ECONOMIC E V A L U A T I O N  OF URBAN REFUSE 

COMPOSTING URBAN REFUSE 

( VOLUME-REDUCTION 1 / 
BY FERMENTATION I F E R T I L I Z E R - V A L U E  COMPO 
COMPOST I A P P L I C A T I O N ( C O M P 0 S T )  ) /  
COMPOST ( S O I L - C O N D I T I O N I N G  ) /  

FOR S O I L  IMPROVEMENT I N  I S R A E L  ( COMPOST 
I N  FRANCE ( COMPOSTING SCUOGE(SEWAGE) 
I N  S P A I N  ( COMPOSTING COST(OPERAT1NG) CO 
ON ROOT GROWTH ( COMPOST ) /  
S A N I T A T I O N  PROBLEMS/ 
SYSTEMS P A R T  I - CONTROL OF GREEN BLOW F 

COMPOST ING./ 

SYSTEMS, PART 11, AN E F F I C I E N C Y  A N A L Y S I S  
W I T H  V A R I O U S  A D D I T I V E S /  

RY C O L L E C T I O N  BULKY-WASTE 1 /  ENVIRONMENTAL HAZARDS - URBAN S O L I O  WASTE MANAGEMENT ( VECTORS PATHOGEN QUANT 
S T A L L A T I O N  AND PROCESS FOR T H E  CONTINUOUS REMOVAL O F  URBAN WASTES B Y  TPANSFORMING THE COMPONENTS OF ORGAN1 

A M I T A R Y - L A N C F I L L  S I T E - S E L E C T I O N  REGIONAL-APPROACH I /  URGE COOPERATION BETWEEN R E G I O N A L  PLANNERS AND P R I V A T  
V E H I C L E S  ( C O L L E C T I O N  S A C K S I P A P E R )  ) /  URGE E M P L O Y I N G  OF P L A S T I C  B I N S  A N 0  CONTINUOUS-LOADING 

ON O F  M U N I C I P A L  k A S T E S .  REPORT ON THE PROCESSING OF URBAN WASTES I N  A M E C H A N I Z E D  COMPOSTING P L A N T .  ( SAL 

SECOND AVENUE SUBWAY It FOR GARBAGE URGED ( CONVEYOR-BELT I /  
F L O R I D A  DOCTOR URGES D I S P O S A L  B Y  COMPOSTING ( COMPOSTING 1 /  

D O U B L E 0  REFUSE C O L L E C T I O N S  COST U S  LESS/  
I Z A T I O N  ( HEAT RECOVERY C A L O R I F I C - V A L U E  D E S I G N  POWER USAGE ) /  WASTE HEAT U T I L  
I T A L )  ) /  L I G H T  TRACK-TYPE FQUIPMENT SHOWS USEFULNESS I N  S A N I T A R Y - L A N D F I L L  O P E R A T I O N S  ( C C S T ( C A P  

REFUSE S E R V I C E  I S  GREATEST USER O F  BAGS I N  SWEDEN ( SACK COMPACTION ) /  
RESEARCH NEEDS I N  RURAL WASTE U T I L I Z A T I O N  ( A G R I C U L T U R A L  WASTE ) /  

1 / H E A T  FROM I N C I N E R A T I O N  - A V A I L A B L E  Q U A N T I T I E S  A N 0  U T I L I Z A T I O N  ( C A L O R I F I C - V A L U E  C O M P O S I T I O N  H E A T  RECOVE 
WER USAGE 11 WASTE H E A T  U T I L I Z A T I O N  ( HEAT RECOVERY C A L O R I F I C - V A L U E  D E S I G N  PO 

L A N D F I L L S  ( S A N I T A R Y - L A N O F I L L  SFTTLEMENT GAS-SEEPAGE U T I L I Z A T I O N  ) /  HOW TO USE YOUR COMPLETED 
T ( HEAT-RECOVERY I N C I N E R A T O R  ) /  WASTE H E A T  U T I L I Z A T I O N  AT HEMPSTEAD-MERRICK REFUSE D I S P O S A L  P L A N  
I @ N  1 /  WET A I R  O X I D A T I O N  PROCEDURE AND I T S  U T I L I Z A T I O N  FOR I N D U S T R I A L  WASTE REMOVAL ( WET-OXIDAT 
GY FROM REFUSE - I N  P A R T I C U L A R ,  C O N S I D E R A T I O N  OF I T S  U T I L I Z A T I O N  FOR SLUDGE D R Y I N G  I SLUDGE(SEWAGE1 H E A T ( P  
A T ( S P A C E 1  H E A T ( P R 0 C E S S )  I /  WASTE H E A T  U T I L I Z A T I O N  FROM I N C I N E R A T O R  PLANT ( HEAT-RECOVERY h E  

U A N T I T Y  ) /  THE TREATMENT AND U T I L I Z A T I O N  CF DOMESTIC ORGANIC WASTE ( A N I M A L - F E E 0  Q 
A L Y S I S  (COMPOST 1 ) /  PROGRESS I N  THE F I E L D  O F  U T I L I Z A T I O N  OF GARBAGE I COMPOSTING SLUDGE(SEWAGE)  AN 
D DUTCH E X P E R I M E N T S  ( F E R T I L I Z E P - V A L U E  COMPOSTING I /  U T I L I Z A T I O N  CF HOUSEHOLD REFUSE AND SEWAGE I N  FORESTR 
NG C O M P O S T ( A P P L I C A T I O N 1  11 THE PREPARATION AND U T I L I Z A T I O N  OF M U N I C I P A L  WASTES I N  HUNGARY ( COMPOST1 

LUDGE(  SEWAGE) Q U A N T I T Y  C O M P O S I T I O N  ECONOMICS ) /  T H E  U T I L I Z A T I O N  OF ORGANIC DOMESTIC WASTES ( COMPOSTING S 
E )  COMPOSTING ECONOMICS I /  THE U T I L I Z A T I O N  OF ORGANIC D O M E S T I C  WASTES ( SLUDGE(SEWAG 
G /  U T I L I Z A T I O N  OF ORGANIC I N O U S T R I A L  WASTES B Y  COMPOSTIN 

A N 0  A P P L I C A T I O N ( C O M P 0 S T  1 ECONCMICS ) /  PROCESSING AND U T I L I Z A T I O N  OF REFUSE AN0 SLUDGE ( SLUDGE (SEWAGE) I N C  
L A M A T I O N (  L A N D )  S I T E - S E L E C T I O N  1 / U T I L I Z A T I O N  CF S A N I T A R Y  L A N C F I L L  S I T E S  ( P L A N N I N G  REC 
ZER-VALUE COMPOST I N G  I /  U T I L I Z A T I O N  OF URBAN REFUSE BY F E R M E N T A T I O N  ( F E R T I L I  

'LUDGE( SEWAGE)  1 1  PRCCESSING AN0 AGRICULTURAL U T I L I Z A T I O N  O F  URBAN REFUSE I N  FRANCE ( COMPOSTING S 
A T I O N  E M I S S I O N ( C O N T R O L 1  R E S I D U E  HEAT-RECOVERY ) /  THE U T I L I Z A T I O N  OF WASTE M A T E R I A L S  FOR HEAT PRODUCTION I 
G I O N  ( S W I T Z E R L A N D )  ( I N C I N E R A T I O N  ) /  T H E  REFUSE U T I L I Z A T I O N  P L A N T  OF THE WEROENBERG- L I E C H T E N S T E I N  RE 

S O I L  IMPROVEMENT S O C I E T Y  O R G A N I Z E D  TO PRODUCE AND TO U T I L I Z E  COMPOST OF REFUSE ( CCMPOSTING 1 /  
I /  S O I L  IMPROVEPENT S O C I E T Y  O R G A N I Z E D  T O  PRODUCE AND U T I L I Z E  COMPOST OF REFUSE ( COMPOSTING M A R K E T I N G  CCMF 
OVERY H E A T ( P R O C E S S 1  S A L V A G E ( M E T A L )  I /  I N C I N E R A T O R  T O  U T I L I Z E  WASTE HEAT FOR STEAM GENERATION ( C E S I G N  HEAT 
RY H E A T ( P R C C E S S 1  E M I S S I O N ( C O N T R O L 1  I /  I N C I N E R A T O R  TO U T I L I Z E  WASTE HEAT FOR S T E A P  GENERATION ( HEAT-RECOVE 

I N D U S T R I A L  WPSTES A N D  SALVAGE, CONSERVATION AND U T I L I Z A T I O N  ( PROCESSES(SALVAGE)  1 / 

PRODUCT I O N  A N 0  U T I L I Z A T I O N  OF COMPOST I N  S U B T R O P I C A L  C O U N T R I E S /  

PLANT. ( SALVAGE PATHOGEN COST(COMPOST1NG I /  T H E  U T I L I Z A T I O N  OF M U N I C I P A L  WASTES. REPORT ON THE PRCCE 

WET COMBUSTION,  A PROCESS FOR THE U T I L I Z A T I O N  OF PEAT ( W E T - O X I D A T I O N  ) /  

MUSHROOMS, MICROBES, AND M A L N U T R I T I O N  ( COMPOSTING U T I L I Z A T I O N - W A S T E  I /  

BPIOGEPORT I N C I N E R A T O R  U T I L I Z E D  SEWAGE P L A N T  E F F L U E N T  ( C O S T ( C A P I T A L 1  1 /  

CONVEY R E F U S E  B Y  
CONVEY REFUSE BY VACUUM ( CENTRALZUG C O L L E C T I O N  

I N C I N E R A T O R  
I N S T A L L  

NE U M 4 T I  C -TRANS PORT 
A T I C - C O L L E C T I O N  1 / AN I N V E S T I G A T I O N  I N T O  T H E  

COFFEE WASTES ARE 
FOR T H E  CONVERSION CF SEWAGE SLUDGE AND GARBAGE I N T O  

S A N I T A R Y  F I L L  R E C L A I M S  
( W E T - O X I C A T I O N  )/ PRODUCT I O N  OF 
H E A T  RECOVERY FROM I N C I N E Q A T I O N  P L A N T S  ( C A L O R I F I C  

I N G )  C O S T ( C O L L E C T I O N 1  I /  PERFORMANCE BUDGETING - I T S  
Y - L A N D F I L L  1 /  STUDY R E S I D U E  O F  

DANO P L A N T  AT M I D L O T H I A N  SHOWS 
L I C A T  I ON( COMPOST 1 /  ON THE CONTENT AND 
CH WORK ON REFUSE D I S P O S A L  ( I N C I N E R A T I O N  COMPOSTING 

COMPOSTING OF M U N I C I P A L  REFUSE ( 
R E C O V E R I N G  

COMPOSTING OF C I T Y  REFUSE ( DANO R A S P I N G  
COMPOSTING C I T Y  REFUSE I N  THE NETHERLANDS ( 

/ 

L C O S T ( D 1 S P O S A L )  S I T E - S E L E C T I O N  LAND-REQUIREMENTS 1 / 
I N E R A T O R  ( E M I S S I O N ( C O N T R O L 1  ) /  EFFECTS O F  O P E R A T I N G  

T ) /  V E H I C L E S  I N  
N(CONTROL1 I N C I N E P A T I O N  I /  TOWNSHIP HAS 

D I S P O S A L  MAKES 
DUMP S I T E  RECLAMATION P R A C T I C E S  

W E T - O X I D A T I O N  ) /  L I T T  OM 
D I M E N S I O N S  O F  T H E  S O L I O  WASTE PROBLEM ( C O S T ( U N I T )  

FUSE C O N T A I N E R S  VS. FREQUENCY O F  C O L L E C T I O N  ( I N S E C T  

S A L  OF TOWN WASTES ( PATHOGEN CCMPOSTING ODOR I N S E C T  

HAULAWAY, I N C .  SERVES A LARGE, 

B U I L D  AN I N C I N E R A T O R  ( S A N I T A R Y - L A N D F I L L  D E S I G N  P E S T  

SYSTEMS AND ENVIRONMENTAL S A N I T A T I C N  ( HOME-GRINDER 

v 
VACUUM ( CENTRALZUG C O L L E C T I O N  VACUUM ) /  
VACUUM 11 
VACUUM CLEANER CUTS LABOR COSTS/ 
VACUUM C O L L E C T I O N  FOR 8750,000 ( C O L L E C T I O N  I /  
VACUUM NETWORK SERVES 3,000 APARTMENTS ( C O L L E C T I O N  P 
VACUUM SYSTEM O F  REFUSE C O L L E C T I O N  ( CENTRALZUG PNEUM 
VALUABLE ( COMPOSTING F E R T I  L I Z E R - V A L U E  ) /  
V A L U A B L E  GRANULATED F E R T I L I Z E R  ( COMPOSTING S L U D G E ( S E  
VALUABLE LAND ( S A N I T A R Y - L A N D F I L L  I /  
VALUABLE ORGANIC SUBSTANCES FROM S U L F I T E  WPSTE L I Q U C R  
V A L U E  ) /  
VALUE AND SHCRTCOMINGS ( S A N I T A R Y - L A N D F I L L  C O S T ( 0 P E R A  
VALUE AS L A N D F I L L  COVERING ( A S H ( 1  N C I N E R A T O R )  S A N I T A R  
V A L U E  OF COMFOST I N G /  
VALUE OF TRACE ELEMENTS I N  URBAN REFUSE COMPOST ( APP 
VALUE(COMPOST1 RESEARCH-NEEDS ) /  RESEAR 
V A L U E ( F E R T I L I Z E R 1  SALVAGE F I N A N C I N G  I /  
VALUES FROM WASTE S U L F I T E  L IQUOR ( W E T - O X I D A T I O N  ) /  
VAN-MAANEN HAMMERMILL-SYSTEM APPL I C A T I O N ( C O M P 0 S T )  / 
VAN-MAANEN SALVAGE DANO ) /  
V A N I L L I N  ( W E T - O X I D A T I O N  ) /  
V A N I L L I N  FROM S U L F I T E  WASTE L I Q U O R  ( W E T - O X I D A T I O N  I /  
V A N I S H I N G  L A N D F I L L  S I T E S  WORRY MOST C A N A D I A N  HAULERS 
V A R I A B L E S  A N 0  REFUSE T Y P E S  ON E M I S S I O N S  FQOM P I L O T - S C  
V A R I E D  C L I E N T  EL E/ 
V A R I E T Y  AND Q U A N T I T Y  FROM KRUPP ( COLLECT ION-EQUIPMEN 
V A R I E T Y  O F  C O L L E C T I O N  SYSTEMS ( HEAT-RECOVERY E M I S S I O  
V A R I E T Y  OF LCCAL ORDINANCES ( LAW ) /  
VARY W I D E L Y /  
VATFORBRENNING AV AVLUT FRA C E L L U L O S E F A B R I K A S J O N E N  ( 
VECTOR ) /  
VECTOR ) /  WHEN T C  
VECTOR ) /  T H E  M I G R A T I O N  OF F L Y  L A R V A E  FROM RE 
VECTOR ) /  EFFECTS OF GARBAGE G R I N D I N G  ON SEWAGE 
VECTOR I /  THE REQUIREMENTS OF H Y G I E N E  I N  THE D I S F O  

0 5 - 0  1-00 349 
06-03-00770 
0 6-0 6-00 3 48 
06 -06-00 3 60 
06- 0 1-00 30 3 
06-06-00365 
06-04-01971 
06-03-0 117 1 
06-01-00367 
03-01-01959 
03-11-01541 
03-09-01495 
0 6- 0 1-00 3 68 
01-06-01045 
06-04-003 19 
06-03-0 1961 
0 1 - 0 5 - 0 0 6 1 8  
03-04-00662 
10- 12-0 2092 
06-04-00131 
03-01-00524 
0 8-0 3-000 23 
07 -0 2-0 13 3 7 
03-0 9- 0 190 8 
01-09-01538 
08-03-000 14 
08-C3-00023 
04-0 3-0 20 90 
07- 10-00091 
08-03-00816 
10-0 1 -0 20 26 
0 8- 0 3-000 48 
0 8-0 3-00 1 38 
06-06-00362 
09-05-0 15 20 
06-03-0 1965 
06-06-01521 
06-0 3-00 345 
06 43-0 196 1 
0 6- 0 5-0 1 3 8 5 
06-01-01098 
06-1 2-00248 
10- 0 1-0 20 64 
06-C 3-0 1 5  3 2  
07- 1 4-0 11 50 
06-03-00770 
06-34-0 197 1 
08-03-0 11 26 
06 -0 3-0 0 392 
06-06-01994 
C6-03-0 1487 
06 -06 -0 0 3 0 6 
08-03-0 10 4C 
08-03-000 46 
08-03-01366 

10-09-00 28 5 
1C -09 -00 2 B 5 
08-03-0141 1 
10-09-00698 
10-09-0 12 6 1 
10-09-02 1 2  8 
06-11-00887 
06-04-01478 07-0 1-0 1009 

10-0 1-0 20 68 
08- 13-0 202 5 
01-02-01464 
08-10 -0 1849 
@6-0 3-0 142 7 
0 6-0 6-003 48 
06-01-01895 
06-04-0 1856 
10-0 1-0 2099 
06-12-01154 
0 6- 03-0 08 9 3 
10-0 1-0 20 7 1 
10-0 1-02032 
07-03-01784 
08-03-00466 
0 3- 0 1- 00 5 CO 
03-0 2-0 18 78 
08-03-01724 
0 1- 0 4- 00 1 42 
04-0 1-02153 
10-0 1-0 20 77 
01-0 1-C 11 16 
08-03-00793 
03-11-010 1 6  
09-01-01528 
06-09-01476 
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ST IC-SEPARATOR SALVAGE L E A C H 1  NG SETTLEMENT-RATE ODOR VECTOR / S O L I D  WASTE R E D U C T I O N / S A L V A G E  P L A N T  3RD PRO 
T H E  S A N I T A R Y  L A N D F I L L  ( VECTOR BULKY-hASTE ) /  

TENNESSEE HAULER G E T S  P L A U D I T S  OF S A N I T A R I A N S  ( VECTOR C O L L E C T I O N  I /  
N I A  STUDY SHOWS F L Y  M I G R A T I O N  FROM CANS ( F L Y  H E A L T H  VECTOR C O N T A I N E R  I /  GAL I FOR 
I E N C Y  A N A L Y S I S  CF PAPER BAG CONTAINERS ( S A C K ( P 4 P E R )  VECTOR C O S T ( O P E R A T I N G 1  ) /  F L Y  AND ECONOMIC E V A L U A T I C N  
S ) /  THE S O L I D  k A S T E  PRCBLEM I N  METROPOLITAN AREAS ( VECTOR C O S T ( 0 P E R A T I N G )  P O L L U T I O N ( W A T E R  I REGIONAL-APPR 

THODS OF R E S I D E N T I A L  R E F U S E  STORPGE AND C O L L E C T I O N  ( VECTOR I N S E C T  C O L L E C T I O N  CONTAINER I /  F L Y  A N 0  ECONCMI 
T R A S H  MADE I S L A N D  BURNED I N  J A P A N  ( VECTOR F L Y  I /  

E F F I C I E N C Y  BEFORE ECONOMY ( F L Y  VECTOR PATHOGEN SAN I T A R Y - L A N D F I L L  I /  
GOOD REFUSE CONTAINERS COME F I R S T  ( VECTOR P E S T  I /  
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I M P L I C A T I O N  @ N  T H E  FREQUENCY O F  REFUSE C O L L E C T I O N  ( V E C T O R ( C O N T R 0 L )  CAN(  GARBAGE) ) /  THE PROBLEM OF MIGRAT 
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V I 1 1  I N T E R N A T I O N A L  CONFERENCE ON P U B L I C  C L E A N S I N G ,  V I E N N A /  
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E F F I C I E N C Y  OF MPL BULK REFUSE SYSTEM PROVED ( 
U S E  P U L V E R I S I N G  P L A N T  FOR WELSH A U T H O R I T Y  ( G R I N D I N G  
D I N  GREAT B R I T A I N  ( S A N I T A R Y - L A N D F I L L  P E S T ( C O N T R 0 L )  
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A 
P R I V A T E  COLLECTORS W I N  A 
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( C O L L E C T I O N  ) /  
( COMBUSTION E M I S S I O N ( C O N T R C L 1  DEMQNST 
( C O S T ( D I S P O S A L 1  Q U A N T I T Y  REQUIREMENTS 
( I N C I N E R A T I O N  S A N I T A R Y - L A N D F I L L  SALVA 
( ON-SI  TE-PROCESS1 NG 1 / PRO6 
( PROTECTIONS VOLUMES LAW I /  
( SALVAGE I /  
( S I T E - S E L E C T I O N  I /  - I. SOME M I C R O B I O L O G I C A L  ASPECTS O F  0 - 11. M A B E L R E I G N ' S  HOUSEHOLD WASTE D I S  - WHERE TO GO FROM HERE ( I N C I N E R A T I O N  
ACT ( I N C I N E R A T I O N  S A N I T A R Y - L A N C F I L L  E 
ACT ( LAW ) /  
ACT ( LAW I /  
B Y  COMPOSTING/  
BY GERBER PRODUCTS ( I R R I G A T I O N (  SPRAY) 
BY R I D G E  AND FURROW I R R I G A T I O N /  
F A C I L I T I E S  ( I N C I N E R A T I O N  SALVAGE I /  
METHODS - SCOPE AND L I M I T A T I O N S  ( P O L L  
NEEDS AND P R A C T I C E S  ( I N C I N E R A T I O N  QUA 
PROBLEM ( COMPOSTING TOLLEMACHE ) /  H 
PROBLEM ( OCEAN-DISPOSAL R A I L - H A U L  I N C  
PROBLEM ( Q U A N T I T Y  I N C I N E R A T I O N  CORROS 
PROBLEMS ( SYSTEMS-ANALYSI  S C O S T S  1 / 
PROCESS ( WET-OXIDATION H E A T  RECOVERY 
PROJECTS ( LAW ) /  
S I T E S  ( S A N I T A R Y - L A N D F I L L  P O L L U T I O N (  hA 
SYSTEM ( R E C L A M A T I O N ( L A N D 1  I /  L A N D  A 
W I T H  S P E C I A L  E M P H A S I S  ON C E L L U L C S E  D I G  
WITHOUT A I R  P O L L U T I O N  ( S A N I T A R Y - L A N D F  

D I S P O S E R S  ( G R I N D E R ( U S E 1  VOLUME-REDUCT I O N  I /  
D I S P O S E R S  A F F E C T  P L A N T  D E S I G N  C R I T E R I A  ( G R I N D E  
FOR FACTORY POWER ( HEAT-RECOVERY G R I N D I N G  I N C I  
FOR THE DES M O I N E S  M E T R O P O L I T A N  AREA ( Q U A N T I T Y  
FROM COAL M I N E  CONVEYED THROUGH M O U N T A I N /  
FROM PRCDUCTION OF F O I L  M A T E R I A L S  ( I N C I N E R A T I O  
GAS E M I S S I O N  OF D O M E S T I C  S E F U S E  I N C I N E R A T O R  ( E 
GASES CAN BE CLEANED AT LOW COST t I N C I N E R A T I O N  
H A N D L I N G  ( SOMAT G R I N D I N G  I /  
H A N D L I N G  I N  M E T R O P O L I T A N  AREAS ( R O L E t P H S )  QUAN 
HEAT FOR STEAM GENERATION ( D E S I G N  HEAT-RECOVER 
H E A T  FOR STEAM G E N E R A T I C N  ( HEAT-RECOVERY H E A T (  
HEAT RECOVERY FROM I N C I N E R A T I O N  ( E M I S S I O N ( C 0 N T  
HEAT U T I L I Z A T I O N  ( HEAT RECOVERY C A L O R I F I C - V A L U  
H E A T  U T I L I Z A T I O N  AT HEMPSTEAD-MERRICK REFUSE D I  
HEAT U T I L I Z A T I O N  FROM I N C I N E R A T O R  P L A N T  L HEAT-  
I N C  I NE R A T 1  ON ( HEAT-R ECOV ERY COST ( O P  ERAT I N G  ) CO 
I N C I N E R A T I O N  ( P O L L U T I O N ( A 1 R )  SURVEY C O S T ( 0 P E R A  
I NDUST RY / 
I N D U S T R Y  OVER THREE DECADES/ 
I N T O  REVENUE ( SALVAGE I /  
L I Q U O R  ( W E T - O X I D A T I O N  ) /  
L I Q U O R  ( W E T - O X I D A T I O N  ) /  PR 
L I Q U O R  FROM S U L F I T E - C E L L U L O S E  F A C T O R I E S  ( WET-0 
L I Q U O R S  ( W E T - O X I D A T I C N  I /  
L I Q U O R S  ( W E T - O X I D A T I O N  I /  RECOVERY OF T 
L IQUORS ( W E T - O X I D A T I O N  C A T A L Y S T  ) /  
L Y E  ( h E T - O X I D A T I O N  ) /  
L Y E S  ( WET-OXIDATION ) /  
MANAGEMENT/ RE 
MANAGEMENT 
MANAGEMENT 
MANAGEMENT 
MANAGEMENT 
MANAGE CENT 
MANAGEMENT 
MANAGEMENT 
MANAGEMENT 
MANAGEMENT 
MANAGE M ENT 
MANAGEMENT 
MANAGEMENT 
MANAGEMENT 
MANAGEMENT 
MANAGEMENT 

( RESEARCH-NEEDS T R A I N I N G  REGIONAL-A 
( VECTORS PATHOGEN Q U A N T I T Y  S A N I T A R Y  
- ABSTRACTS AND EXCERPTS FROM T h E  L I  - THE F E D E R A L  R O L E /  
AND CONTROL/ 
AND P L A N N I N G  PROBLEMS ( Q U A N T I T Y  COS 
I N  C A L I F O R N I A  ( Q U A N T I T Y  P O L L U T I O N  Q 
I N  C A L I F O R N I A  ( Q U A N T I T Y  R E G I O N A L - A P  
I N  GERMANY ( I N C I  N E R A T I  ON COMPCSTI  hG 
I N  T H E  FRESNO, AREA/  
P L A N  FOR C A L I F O R N I A - - A  P R E L I M I N A R Y  R 
PP.ACTICES ( COMPOSTING I N C I N E R A T I O N  
PROJECT/ 
STUDY ( Q U A N T I T Y  C O M P O S I T I O N  REGIONA 
1966 TO 1976 ( TRENDS ) /  

MANAGEMENT/COMPOSTINGf EUROPEAN A C T I V I T Y  AND AM 
M A T E R I  A L /  
MAT ER I ALS / 
M A T E R I  A L S /  L I Q U I D ,  P U L P Y  S U S P E N S I  
M A T E R I A L S  ( COMPOSTING C O M P O S I T I O N ( C O M P 0 S T - N I T R  
M A T E R I A L S  ( F E R T I L I Z E R - V A L U E  I /  
M A T E R I  A L S  C O N T A I N I N G  ORGANIC C O N S T I T U E N T S  ( COM 
M A T E R I A L S  FOR H E A T  PRODUCTION ( I N C I N E R A T I O N  EM 
OR I N C I N E R A T E D  R E S I D U E  ( A N A L Y S I S ( R E S 1 D U E )  CALO 
OR WEALTH ( S A L V A G E ( A L L - T Y P E S )  I /  
PAPER ( C O L L E C T I O N  COMPACTION SALVAGE(  PAPER)  I /  

01-F2-00196 
10-06-01143 
01-01-000 97 
0 1-0 1-00 66 3 
04-02-01152 
01- 0 1-00422 
10- 13-0 21 66 
07-03-01860 
06-01-01984 
06-04-0 1979 
01-0140624 
0 1-04-00232 
01 -04-QO198 
01-C4-O12 91 
06-1 2-00608 
09-02-0 19 75 
09-02-01103 
0 8-0 4-00 44 1 
01- 12-01 31 1 
01-01-02017 
06-04-01979 
0 1-0 1-0 1398 
08-08-00609 
01-02-00222 
10- 0 1- 000 1 5 
0 1 -04-OC 2 87 
07-06-00659 
07-10-02091 
G 6-0 1-0 19 8 4  
01-01-00963 
09-0 7-007 41 
09-01-00560 
08-04-01785 
02-0 1-02102 
10-1 2-0 18 48 
0 8-04- 007 60 
0 8-06 -0 11 30 
08-06-00024 
0 5-04-0 19 15 
01-01-00696 
08- 0 3-010 40 
08-03-00046 
08-06-00977 
0 8- 0 3-000 23 
08-03-008 16 
08-C3-00138 
0 8- 14-006 2 5 
08-07-01704 
0 1- 06-009 61 
0 1-02-00223 
04-01-00119 
10-0 1-0 20 32 
10-0 1-02068 
10-0 1-0 20 67 
10-0 1-9 20 39 
10-01-0 20 38 
10-01-02043 
10-01-02066 
10-01-02070 
01-01-01396 
01-01-01131 
01 -06-01045 
01-01-01991 
01-Cl-02149 
0 1-c. 1-0 11 20 
02-03-01499 
01-01-01 864 
0 1-05-0 19 62 
0 1 -0 1-00 462 
01-05-020 19 
01 -05-0 1498 
0 1-0 1-0 20 1 8  
0 1-0 5- 0 149 7 
0 1-0 5-0 2 168 
11-c! 2-0 21 52 
0 6-0 3-G 1509 
0 1 -04-0 2 16 5 
06-04-00325 
06-0 1-003 30 
06-0 1-0 12 78 
06-07-01511 
06-0 1-00 244 
08-03-01126 
08- 10-00487 
04-01-00731 
03-13-00678 
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T F A I L E R S  HOOKED TO PACKERS SPEED WASTE PAPER C O L L E C T I O N  ( SALVAGE I /  
T I O N  ) /  THE ECONOMICS OF THE WASTE PAPER I N D U S T R Y  ( Q U A N T I T Y  S A L V A G E ( P A P E R 1  PRCJEC 
T A  A N A L Y S I S ,  1968 N A T I O N A L  SURVEY OF COMMUNITY S O L I D  WASTE P R A C T I C E S  ( P L A N N I N G  GRANT MANAGEMENT ) /  P R E L I M  

A C T I O N  ON THE S O L I D  WASTE PROBLEM/  
I N C I N E R A T O R  SOLVES BURNABLE WASTE PROBLEM ( C O S T ( O P E R A T I N G 1  C O S T ( C A P I T P L 1  ) /  

D I M E N S I O N S  OF THE S O L I D  WASTE PROBLEM ( C O S T ( U N 1 T )  VECTOR ) /  
SCOPE OF S O L I D  WASTE PROBLEM ( LAW G O A L ( N A T I O N A L 1  I /  

E C T I O N  ) /  R E T H I N K I N G  T H E  S O L I D  WASTE PROBLEM ( SALVAGE S I Z E - R E D U C T I O N  PNEUMATIC-COLL 
(WATER)  REGIONAL-APPROACH LEGAL-ASPECTS ) / THE S O L I D  WASTE PROBLEM I N  M E T R O P O L I T A N  AREAS ( VECTOR COST(OPE 

S T I N G  I N C I N E R A T I O N  ) /  S O L I D  WASTE PROBLEMS I N  M E T R O P O L I T A N  AREAS ( Q U A N T I T Y  COMPO 
1 1  WASTE PROBLEMS OF A G R I C U L T U R E  AND FORESTRY ( Q U A N T I T Y  

P R E S I D E N T  JC!HNSON SPURS N A T I O N  TO ACT ON S O L I D  WASTE PROBLEMS/ 

S O L I D  WASTE PROBLEMS SOLVED/  
NEW SHREDDING MACHINE FOR WASTE PROCESSING ( C E N T R I B L A S T  S I Z E - R E D U C T I O N  ) /  

I E S  ) /  I N D U S T R I A L  S O L I D  WASTE PRODUCTION AND D I S P O S A L  I N  C A L I F O R N I P  ( Q U A N T I T  
S I Z E  R E D U C T I O N  OF M U N I C I P A L  S O L I D  WASTE PRODUCTS ( GRINDER ) /  

I D E A S  ON COMBINED COMBUSTION OF SLUDGE AND WASTE PRODUCTS I N  GRATE F I R E S  ( I N C I N E R A T I O N  I /  
, U I D I /  COMBUSTION I N S T A L L A T I O N  FOR L I Q U I D  AND GASEOUS WASTE PRODUCTS I N  MEDIUM S I Z E  CHEMICAL P L A N T  ( I N C I N E  

WHAT'S I N V O L V E D  I N  A S O L I D  WASTE PROGRAM ( REGIONAL-APPROACH BOSTON ) /  
RESEARCH A C T I V I T I E S  OF THE S O L I D  WASTE PROGRAM CF T H E  P U B L I C  H E A L T H  S E R V I C E /  

S O L I D  WASTE PROGRPMS ( LAW I /  
E T A L S )  HEAT-RECCVERY C O S T ( C A P I T A L 1  Q U A N T I T Y  ) /  S O L I D  WASTE REDUCTION U N I T  PROMISES TO BE A BETTER MOUSETRA 
ALVAGE L E A C H I N G  SETTLEMENT-RATE ODOR VECTOR 1 / S O L I D  WASTE REDUCTION/SALVAGE P L A N T  3RD PROGRESS REPORT C I T  
N D F I L L  I /  I N D U S T T I A L  WASTE REMOVAL ( C O L L E C T I O N  S I T E - S E L E C T I O N  S A N I  TARY-LA 
I D A T I O N  PROCEDURE AND I T S  U T I L I Z A T I O N  FOR I N D U S T R I A L  WASTE REMOVAL ( W E T - O X I D A T I O N  I /  WET A I R  OX 

N E G A T I O N  I /  UNSOLVED PROBLEMS OF H Y G I E N E  FOR WASTE REMOVAL I N  I N S T I T U T I O N S  OF P U B L I C  H E A L T H  ( I N C I  
MULL-UhD A B F A L L B E S E I T I G U N G  ( REFUSE AND WASTE REMOVAL ) /  

S O L I D  WASTE RESEARCH PROJECTS/ 
S O L I D  WASTE RESEARCH PROJECTS/  

I N C I N E R A T O R  BURNS L I Q U I D  WASTE S A F E L Y  ( I N C I N E R A T I O N  I /  
S T R I A L  I /  COMPOSTING WASTE SLUDGE FROM PHARMACEUTICAL MANUFACTURING ( I N D U  
T I O N ( L A N D )  I N C I k E R A T I O N  G R I N D I N G  I /  FUTURE TRENDS I N  WASTE STORAGE AND D I S P O S A L  ( GONDARD CCMPOSTING G R I N D  

REGIONAL-APPROACH COMPOSTING I /  MANAGEMENT OF S O L I D  WASTE S T U D I E C  AT M.1.T. ( P Y R O L Y S I S  COST SACK(  P A P E R )  
S E P A R A T I N G  ORGANIC AND I N O R G A N I C  C O N S T I T U E N T S  OF WASTE S U L F I T E  L I Q U O R  ( WET-OXIDATION ) /  

RECOVERING VALUES FROM WASTE S U L F I T E  L I Q U O R  ( WET-OXIDATION ) /  
A I R  O X I D A T I O N  OF WASTE S U L F I T E  L IQUORS ( W E T - O X I D A T I O N  C A T A L Y S I S  ) /  

I A L  I N C I N E R A T I O N  ) /  F E A S I B I L I T Y  STUDY O F  A NEW S O L I D  WASTE SYSTEM ( BULKY-WASTE SALVAGE RESEARCH-NEEDS CGL 
A N D F I L L  ASH-DISPOSAL ) / R A I L R O A D  W I L L  HAUL WASTE T O  ABANDONED S T R I P  M I N E S  ( R A I L - H A U L  S A N I T A R Y - L  

U N I T E D  STATE AND CANADA ( SALVAGE I /  T H E  WASTE TRADE DIRECTORY OF DEALERS AND CONSUMERS I N  THE 
LVAGE ) /  WORLD WASTE TRADE DIRECTORY OF IMPORTERS AND EXPORTERS ( SA 
I N C I  N E R A T I  CN HEAT-RECOVERY I /  S O L I D  WASTE T R A I N  I D E A  D E R A I L S  ( R A I L - H A U L  C C S T ( O P E R A T 1 h G )  

P U L P I N G  SYSTEM REDUCES WASTE TO 20 PERCENT OF VOLUME ( SOMAT Q U A N T I T Y  I /  

AD HOC CONFERENCE ON S O L I D  WASTE T R A I N I N G /  
M P R K E T I N G  I /  WASTE TREATMENT A T  H A W A I I ' S  OAHU P R I S I O N  ( COMFOSTING 

RESEARCH NEEDS I N  RURAL WASTE U T I L I Z A T I O N  ( A G R I C U L T U R A L  WASTE ) /  
1 /  SHREDDER REDUCES S O L I D  WASTE VOLUME ( G R I N D I N G  PEST VECTOR VOLUME-REDUCTION 

SHREDDER REDUCES S O L I D  WASTE VOLUME ( SALVAGE G R I N D E R  ) /  
H E A R I N G  ( G R I N D I N G  I /  WASTE VOLUME REDUCED BY P U L V E R I Z A T I O N ,  C R U S H I N G  AND S - WASTE-WATER) ) /  I N C I N E R A T O R  WASTE WATER ( E M I S S I O N ( C 0 N T R O L )  P O L L U T I O N (  I N C I N E R A T O R  

P U R I F I C A T I O N  O F  WASTE WATER ( W E T - O X I D A T I O N  I /  
D E S T R U C T I V E  O X I D A T I O N  OF ORGANIC MATTER I N  WASTE WATER D I S P O S A L  ( W E T - O X I D A T I O N  ) /  

RATOR I /  HOW TO BURN WOOD WASTE WITHOUT SMOKE ( TEPEE PROCESS-PARAMETERS ' I N C I N E  
RODUCTS I R  MEDIUM S I Z E  C H E M I C A L  PLANT ( I N C I N E R A T I O N  WASTE(GASEOUS1 W A S T E ( L I Q U I D I /  COMBUSTION I N S T A L L A T I C N  
UM S I Z E  C H E M I C A L  P L A N T  ( I N C I N E R A T I O N  WASTE(GASE0US)  W A S T E ( L I Q U I D ) /  COMBUSTION I N S T A L L A T I O N  FOR L I Q U I D  AND 

Y - K I L N  ) /  I N D U S T R Y  TEAMS U P  T O  B U I L D  J O I N T  WASTE-DISPOSAL ( I N C I N E R A T O R  FURNACE WATER-WALL ROTAR 

LOT-PROBLEM COMPOSTING D I G E S T I O N  LAGOONS F I E L D - T R A S H  WASTE-MANAGEMENT ) / PROCESSING A G R I C U L T U R A L  WASTES ( 
TE WATER ( E M I S S I O N ( C O N T R O L 1  P O L L U T I O N ( I N C 1 N E R A T O R  - WASTE-WATER) ) /  I N C I N E R A T O R  WAS 

CHRYSLER ATTACKS P O L L U T I O N  PROBLEM ( I N C I N E R A T I O N  W A S T E ( L I Q U I D 1  ) /  

BETTER MAINTENANCE FOR WASTE-HEAT B C I L E R S  AT I N C I N E R A T O R /  

D I S P O S A L  O F  T O X I C  S O L I D  WASTES/ 
PATbCG.EN S U R V I V A L  I N  COMPOST I N G  M U N I C I P A L  WASTES/ 

SPRAY I R R I G A T I O N  CF WOOD D I S T I L L A T I O N  WASTES/ 
PROCESS FOR COMPOSTING S M A L L  Q U A N T I T I E S  OF COMMUNITY WASTES ( AEROBIC ) /  S I M P L E  

/ TAILOR-MADE FOR D E A L I N G  W I T H  TRADE WASTES ( BULKY-WASTE I N C I N E R A T I O N  E M I S S I O N ( C O N T R 0 L )  ) 
THE SECOND ANNUAL M E E T I N G  OF T H E  I N S T I T U T E  FOR S O L I D  WASTES ( C O L L E C T I O N  C O S T ( C O L L E C T I O N 1  HEAT-RECOVERY I N  

RECENT DEVELOPMENTS I N  T H E  COMPOSTING OF ORGANIC WASTES ( B A C T E P I A ( C U L T U R E )  MARKETING 1 / 

C H A P A C T E R I  S T I C S  OF M U N I C I P A L  S O L I D  WASTES ( C O M P O S I T I O N  A N A L Y S I S  Q U A N T I T Y  I /  
AEROBIC CCMPOSTING O F  VEGETABLE AND F R U I T  WASTES ( C O M P O S I T I O N  C O M P O S I T I O N ( C O M P 0 S T )  I /  
BATCH RETORT P Y R O L Y S I S  OF S O L I D  M U N I C I P A L  WASTES ( C O M P O S I T I O N  SALVAGE ) /  

D E C O M P O S I T I O N  OF ORGANIC WASTES ( COMPOSTING ) /  
ON ECONOMICS I /  T H E  U T I L I Z A T I O N  OF ORGANIC DOMESTIC WASTES ( COMPOSTING SLUDGE(  SEWAGE) Q U A N T I T Y  C O M P O S I T I  

C O M P O S I T I O N  OF S O L I D  WASTES ( D E N S I T Y  I /  
COMPOSTING FARM AND GARDEN WASTES ( D I G E S T I O N (  A N A E R O B I C )  C O M P O S T I N G ( T Y P E S 1  I /  

I N C I N E R A T I O Y  O F  AQUEOUS WASTES ( E V A P O R A T I O N  I /  
LD-TRASH WASTE-MANAGEMENT 1 / PROCESSING AGRICULTURAL WASTES ( FEEDLOT-PROBLEM COMPOSTING D I G E S T I O N  LAGOONS 
H A N D L I N G  DAN0 I /  E Q U I P M E N T  FOR PROCESSING ORGANIC WASTES ( G R I  NDER SHREDDER COMPOSTING-UNITS M A T E R I A L S -  

E Q U I P Y E N T  FOR PROCESSING ORGANIC WASTES ( G R I N D I N G  D R Y I N G  ) /  
NEW METHOD FOR D I S P O S A L  OF T O X I C  C Y A N I D E  WASTES f I N C I N E R A T I O N /  

HEAT-RECOV ERY ) /  BURNING I N D U S T R I A L  WASTES ( I N C I N E R A T I O N  C A L O R I F I C - V A L U E  F U R N A C E t T Y P E S  
L-APPROACH I /  PROCEEDINGS OF 1966 I N S T I T U T E  OF S O L I D  WASTES ( I N C I N E R A T I O N  R E S I D U E  O R G A N I Z A T I O N  C O L L E C T I C N  

PRODUCTS I /  I N C I N E R A T I O N  OF S O L I D  WASTES ( MOISTURE CONTENT C A L C R I F I C - V A L U E  COMBUSTION 

O L )  D E S I G N  I /  MODERN I N C I N E R A T I O N  OF COMMUNITY WASTES ( P O L L U T I O N  OPERATING-PRACTICES E M I S S I O N ( C 0 N T R  
TER I /  P Y R O L Y T I C  DECOMPOSITION O F  S O L I D  WASTES ( P Y R O L Y S I S  SALVAGE HEAT-RECOVERY LPNTZ-CONVER 

P U B L I C  CORPORATION PROPOSED TO HANDLE S O L I D  WASTES ( LAW REGIONAL-APPROACH ) /  

THE REQUIREMENTS OF H Y G I E N E  I N  THE D I S P O S A L  O F  TOWN WASTES ( PATHOGEN COMPOSTING ODOR I N S E C T  VECTOR I /  

C O L L E C T I O N  AND D I  SPOSAL OF OVERSTZED BURNABLE WASTES ( Q U A N T I T I E S  G R I N D I N G  I /  
D I S P O S A L  OF B U L K  WASTES ( Q U A k T I T Y  ) /  

C C U M U L A T I O N  AND D I S P O S A L  OF HOUSEHOLD AND I N D U S T R I A L  WASTES ( Q U A N T I T Y  C H A R A C T E R I S T I C S  C O M P O S I T I O N  CCLLECT 

TREATMENT AND D I S P O S A L  OF WASTES ( RESEARCH-NEEDS ) /  
A G R I C U L T U R A L  S O L I D  WASTES ( Q U A N T I T Y  C O M P O S I T I O N  ) /  

-NEEDS 1 / PROCESSING, CGNVERTING AND U T I L I Z I N G  S O L I D  WASTES ( SALVAGE COMPOSTING AGRICULTURAL-WASTES RESEA 
NEW USES FOR ORGANIC S O L I D  WASTES ( SALVAGE R E C L A M A T I O N  ) /  

TI-E U T I L I Z A T I O N  OF @RGANIC DOMESTIC WASTES ( SLUDGE( SEWAGE) COMPOSTING ECONOMICS I /  

04-0 1-0 19 12 
04-0 1-01 8 89 
0 1-0 1-01 510 
01-01-00932 
08-03-00535 
0 1- 0 1- 0 1 1 1 6 
01-0 1-00178 
04-0 1-0 21 44  
01-0 1-0 1494 
0 1-1 2-0 18 53 
0 1-0 1-002 40 
0 1-09-0 1 1  53 
06-04-00986 
0 5- 0 4- 00 7 2 9 
0 1- 1 0 4  20 82 
05-09-02113 
0 8- 0 3- 007 6 7 
08-04-00763 
01-01-01175 
0 1-04-00969 
01-04-01905 
C 0- 0 3- 0 lG 84 
05-02-01858 
01-10-0 19 2 1 
10-C1-02026 
01-01-01989 
08-0 1-0 1372 
01-0 1-00 166 
0 1-1 2 -0 13 57 
08-C4-00 901 
06-04-00252 
01 -0 1-0 1379 
0 1- 0 1-009 72 
10-0 1-0 20 7 4  
10-0 1-0 2099 
10-0 1-0 20 54 
10-15-0 150 1 
10-08-000 57 
05 -04-0 21 56 
04-0 2-C 2 10 4 
04-0 2-0210 5 
10-06-02080 
01-01-02120 
06-0 3-00 308 
01-09-01538 
0 5- 04-0 0 9 5 8 
05 4 4 - 0 0  699 
05-09-00 2 8 8 
0 8- 0 6-00 47 8 
10-3 1 -@ 207 2 
1C-01-02041 
0 0-06-00746 
08-04-00763 
0 8- 0 4- 0 3 7 63 
08-04-00064 
08-04-00175 
0 0- 0 3- OC 9 9 9 
01-09-01221 
C0-06-00478 
0 1-98-0 12 49 
06 -39-007 47 
0 9- 0 2-0 1003 

06-01-00686 
08-03-0 12 59 
01 - 12-0 20 88 
02-02-01993 
06-0  1-00883 
10-02-01375 
06-01-01283 
06-05-01365 
02-02-0 1 6  34 
06- 11-0 1489 
08-04-00481 
01-0 9-0 12 2 1 
0 6-0 4-0 11 6 6 
06-04-00262 
08-04-OO130 
0 8-04-C C 6 27 
01 -0 1-0 2 109 
C1-04-02?73 
02-02-00021 
06-09-01476 
0 8- 13-OC8 19 
10-02-007 13 
01-07-00564 
0 1-C7-0 10 19 
01 -0 1-0 15 30 
01-09-01121 
01-C 1-0 1094 
06-03-0 1181 
01-0 1-0 19 29 
06-01-01098 

06-94-008 40 



I /  COMBINES SLUDGE AND S O L I D  WASTES ( SLUDGE(SEWAGE1 COST(OPERAT1NG) I N C I N E R A T I O N  
S ON TREATMENT FOR S T A B I L I Z A T I O N  OF L I Q U I D  AND S O L I D  WASTES ( SLUCGE(SEWER) COMPOSTING ) /  P R E L I M I N A R Y  EXPE 
/ H I G H  COMPRESSION B A L I N G  OF S O L I D  WASTES ( TEZUKA-KOSAN COST(  C A P I T A L )  C O S T ( 0 P E R A T I N G )  

PROGFESS I N  D I S P O S A L  OF S O L I D  R A D I O A C T I V E  WASTES ( TOXIC-WASTE I /  
THE D I S P O S A L  OF R A D I O A C T I V E  S O L I D  WASTES ( TOXIC-WASTE ) /  

O X I D A T I O N  R E G U L A T I C N  I N  COMBUSTION OF I N D U S T R I A L  WASTES ( WET-OXIDATION ) /  
S U S T A I N I N G  F L A M E L E S S  O X I D A T I O N  OF C O M B U S T I B L E  L I Q U I D  WASTES ( WET-OXIDAT I O N  ) /  SELF-  
ERUNG DER S T A D A B F A L L E  ( COMPOSTING OF URBAN DOMESTIC WASTES ( I N D O R E  ) /  KOMPOST I 

( O P E R A T I N G )  C O S T ( C A P 1 T A L )  ) /  COMPOSTING OF COMMUNITY WASTES - A REPORT ON EXPERIENCES AT T H E  BAOEN-BADEN P 

BULKY-WASTE S A N I T A F Y - L A N D F I L L  I N C I N E R A T I O N  ) /  S O L I D  WASTES - EVERY DAY, ANOTHER 800 M I L L I O N  POUNDS ( QUAN 

N D F I L L  OCEAN-DISPOSAL C@MPOSTING ) /  I N D U S T R I A L  S O L I D  WASTES - T H E  PROBLEMS OF THE FOOD I N D U S T R Y  ( S A N I T A R Y  

P E R I E N C E  W I T H  I - I G H  PRESSURE B O I L E R  O P E R A T I O N  B U R N I N G  WASTES A N 0  F U E L  ( I N C I N E R A T I O N  WATER-WALL HEAT-RECOVE 

S SLUDGE(SEWAGE1 I /  THE P O S S I B I L I T I E S  OF U S I N G  S O L I D  WASTES AND SEWAGE SLUDGE ( I N C I N E R A T I O N  COMPOSTING CO 

R A I L  TRANSPORT OF S O L I D  WASTES - A F E A S I B I L I T Y  STUDY - AN I N T E R I M  REPORT/  

COMPOSTING OF ORGANIC WASTES - AN ANNOTATED B I B L I O G R A P H Y ,  SUPPLEMENT 21 

S O L I D  WASTES - RESEARCH CHALLENGE ( T R A I N I N G  ) /  

RURAL WASTES AND A G R I C U L T U R A L  E N G I N E E R I N G /  

OCESSES( SALVAGE)  I /  I N D U S T R I A L  WASTES AND SALVAGE,  CONSERVATION AND U T I L I Z A T I O N  ( PR 

COFFEE WASTES ARE VALUABLE ( COMPOSTING F E R T I L I Z E R - V A L U E  I /  
C E L L U L O S I C  WASTES AS F E R T I L I Z E R S  ( COMPOSTING RAW-REFUSE ) /  

U T I L I Z A T I O N  OF ORGANIC I N D U S T R I A L  WASTES BY C O C P @ S T I N G /  
ECONOMICS SALVAGE ) /  C A P I T A L I Z I N G  ON M U N I C I P A L  WASTES BY COMPOSTING ( C O S T ( C A P I T A L 1  C O S T ( O P E R A T 1 N G )  

ONOMICS I /  C O L L E C T I C N  AND REMOVAL OF M U N I C I P A L  S O L I D  WASTES B Y  PNEUMO-SLURRY SYSTEM ( C O L L E C T I O N  G R I N D I N G  
ON I /  DEGRADATION OF ORGANIC WASTES B Y  THE WET A I R  O X I D A T I O N  PROCESS ( W E T - C X I D A T I  
T I O N  A N 0  PROCESS FOR THE CONTINUOUS REMOVAL OF URBAN WASTES BY TRANSFORMING T H E  COMPONENTS OF O R G A N I C  O R I G  
A P I T A L )  POWER ) /  SAN F R A N C I S C O ' S  S O L I D  WASTES C R I S I S  ( I N C I N E R A T I O N  COMPOSTING SEWERS COST(C 

T ( C A P 1 T A L  ) STATUS I /  CONTROLLED COMBUSTION FOR S O L I D  WASTES D I S P O S A L  ( C O M P O S I T I C N  Q U A N T I T Y  D E S I G N  k I S T O R Y  
I N C I N E R A T I O N  I /  S O L I D  WASTES H A N D L I N G  I N  H O S P I T A L S  ( Q U A N T I T I E S  C O L L E C T I O N  

POST ( C R O P - Y I E L D )  ) /  WOOD WASTES I N  COMPOSTS ( COMPOSTING QUANT3TY (SAWDUST)  COM 
/ T H E  P R E P A R A T I C N  AND U T I L I Z A T I O N  OF M U N I C I P A L  WASTES I N  HUNGARY ( COMPOSTING C O M P O S T ( A P P L I C A T 1 G N )  

TREATMENT OF ORGANIC I N D U S T R I A L  WASTES BY L A G O O N I N G I  

GEMENT I /  SUMMARIES, S O L I D  WASTES DEMONSTRATION GRANT PROJECTS 1968 ( GRANT MANA 

M U N I C I P A L  WASTES. FEPORT ON THE PROCESSING OF URBAN WASTES I N  A MECHANIZED COMPOSTING PLANT.  ( SALVAGE P 

B U R N I N G  R A D I O A C T I V E  WASTES I N  I N S T I T U T I O N A L  I N C I N E R A T O R S /  
S O L I D  WASTES I N  P E R S P E C T I V E  ( RESEARCH-NEEDS I /  
S O L I D  WASTES I N  P E R S P E C T I V E  I RESEARCH-NEEDS ) /  

PNEUMATIC-TRANSPORT ) /  C O L L E C T I C N  OF M U N I C I P A L  S O L I D  WASTES I N  P I P E L I N E S  ( C O S T ( C A P 1 T A L )  C O S T ( U P E R A T 1 N G )  G 
T I L I Z E P - V A L U E  I /  EFFECT OF M I N E R A L I Z A T I O N  OF ORGANIC WASTES I N  S O I L S  ON T H E I R  A V A I L A B L E  N U T R I E N T S  AND EXCH 
E N T A T I O N  I /  CCNVERSION OF ORGANIC S O L I D  WASTES I N T O  YEAST ( SALVAGE H Y D R O L Y S I S  ECONOMICS FERM 
) Q U A N T I T Y  I /  ONLY F I F T E E N  PERCENT OF A L L  S O L I D  WASTES I S  I N C I N E R A T E D  ( I N C I N E R A T I O N  E M I S S I O N ( C 0 N T R O L  

AW ) /  COOPERATION I S  KEY T O  S O L I D  WASTES MAkAGEMENT ( BULKY-WASTE VECTOR P E S T  SALVAGE L 
T I N G  I /  T H E  BACKGROUND AND P E R S P E C T I V E  OF S O L I D  WASTES MANAGEMENT ( VOLUMES(WASTE1 BULKY-WASTE COMPOS 
T I O N  S I T E - L O C A T I O N  ) /  COMPREHENSIVE S T U D I E S  OF S O L I D  WASTES MANAGEMENT ( WET-OXIDATION SALVAGE RESEARCH-NE 

WHEY AND WOO0 BARK WASTES MAKE F E R T I L E  COMPOST/ 

P E N N S Y L V A N I A  GETS NEW S O L I D  WASTES MANAGEMENT ACT ( LAW I /  
c s  n MATHEMATICAL MODEL FOR T H E  OPTIMIZATION O F  A W A S T E S  MANAGEMENT S Y S T E M  ( LINEAR-PROGRAMMING OPTIMIZ 
E L L ( B I O L O G 1 C A L )  ) /  ORGANIC WASTES OFFER NEW SOURCE O F  E L E C T R I C A L  ENERGY ( FUEL-C 

Q U A N T I T Y  I /  EFFECT O F  FOOD WASTES ON SEWERS AND SEWAGE TREATMENT ( G R I N D E R ( H 0 M E I  
C I S P O S A L  O F  I - IGH ORGANIC CONTENT WASTES ON LANO/ 

D E C I S I O N - T R E E S  I N  S O L I D  WASTES P L A N N I N G  ( S I M U L A T I O N  C O M P U T E R - A P P L I C A T I O N  ) /  
SYSTEMS A N A L Y S I S  FOR S O L I D  WASTES PROBLEMS/ 

FEDERAL S O L I D  WASTES PROGRAM/ 
PQCGRE S S  UNDER THE FEDERAL S O L I D  WASTES PROGRAM/ 

. P R I V A T E  CONTFACTOR C P P O R T U N I T I E S  I N  T H E  S O L I D  WASTES PROGRAM/ 
R E V I E W  OF T H E  N A T I O N A L  SCJLID WASTES PROGSAM/ 

A N I T A R Y - L A N D F I L L  P O L L U T I O N ( W A T E R )  1 / QUAD-CITY S O L I D  WASTES PROJECT - AN I N T E P I M  REPORT ( C O M P O S I T I O N  I N C I  
ERSONNEL RESEARCH I /  SUMMARIES OF S O L I D  WASTES RESEARCH AND T R A I N I N G  GRANTS 1968 ( P L A N N I N G  P 

APWA S E S S I O N  ON S O L I D  WASTES RESEARCH NEEDS/  
R E T U R N I N G  WASTES TO THE S O I L  ( COMPOSTING DAN0 ) /  

INDUSTRY,  ORGANIC WASTES, AND AGRICULTURE ( COMPOSTING / 
O P E R T I E S ( C O M P 0 S T )  I /  TRENDS I N  THE TREATMENT OF TOWN WASTES, PART I 1  ( COMPOSTING SLUDGE(SEWAGE1 GARCHEY G 
EN COST(COMPOST1NG ) /  T H E  U T I L I Z A T I O N  OF M U N I C I P A L  WASTES. REPORT ON THE PROCESSING OF U R B A N  WASTES I N  
COMPOST(FERTIL1ZER-VALUE I I /  TREATMENT OF S O L I D  TOWN WASTES. T H E O R E T I C A L  AND TECHNOLOGICAL D I S C U S S I O N  O F  

TE-WATER1 I /  I N C I N E R A T O R  WASTE WATER ( E M I S S I O N ( C O N T R O L 1  P O L L U T I O N (  I N C I N E R A T O R  - WAS 
D I  SPOSAL OF WASTES--COMPOSTING ( C H A R A C T E R I S T I C S  (COMPOST) ) /  

P U R I F I C A T I O N  O F  WASTF WATER ( WET-OXIDATION ) /  
P O L L U T I O N  OF WATER BY T I P P E D  REFUSE/  

U N I Q U E  I N C I N E R A T O R  DEVELOPS POWER AND PROVIDES S A L T  WATER CONVERSION ( HEAT-SECOVERY D E S I G N  I /  
H E A T (  PROCESS) 1 / S A L I N E  WATER CONVERSION AT NO COST FOR FUEL ( HEAT-RECOVERY 

E C L A M A T I O N ( L A N D 1  ) /  R E F U S E  F I L L I N G  OF SWAMP I N  FRESH WATER L A K E  ( S A N I T A R Y - L A N D F I L L  SETTLEMENT GAS-SEEPAGE 
D E S T R U C T I V E  O X I D A T I O N  OF ORGANIC MATTER I N  WASTE WATER D I S P O S A L  ( W E T - O X I D A T I O N  ) /  

P O L L U T I O N ( W A T E R 1  CCMPOSTING I N C I N E R A T I O N  I /  THE WATER LAW AND I T S  E F F E C T S  ON THE D I S P O S A L  CF REFUSE ( 
HOUSEHOLD GARBAGE GRINDERS U S E  1.14 GALLONS OF WATER PER PERSON D A I L Y  ( G R I N D E R ( H O M E 1  ) /  

I N F L U E N C E  O F  S A N I T A R Y - L A N D F I L L  ON GROUND WATER Q U A L I T Y  ( P O L L U T I O N (  WATER) ) / 
EFUSE I N C I N E R A T C R S  I N  EUROPE - P R E V E N T I O N  OF A I R  AND WATER P O L L U T I C N ,  O P E R A T I O N  OF REFUSE I N C I N E R A T I O N  P L A  

N D E C O M P O S I T I O N  ) /  E F F E C T S  OF REFUSE DUMPS ON GROUND WATER Q U A L I T Y  ( P O L L U T I O N ( W A T E R )  S A N I T A R Y - L A N D F I L L  CO 
TTAL I E M I S S I O N ( C 0 N T k O L )  HEAT-RECOVERY H E A T (  SPACE) ) / WATER SPRAYS G I V E  MILWAUKEE A FLY-ASH FREE I N C I N E R A T O  

I N C I N E R A T O R  FURNACES ( C O S T ( C A P I T A L 1  COST(OPERAT1 NGI  WATER WALL HEAT-RECOVERY I /  D E S I G N  AND O P E R A T I O N  OF B 

S I G N  ( C H A R A C T E R I S T I C S  C O M F D S I T I C N  E M I S S I O N ( C O N T R 0 L  I WATER1WASTE) I /  TRENDS AND P R A C T I C E S  I N  M U N I C I P A L  I h C  
N G  OF GASES FOR R E D U C T I O N  OF bTMOSPHERIC P O L L U T I O N  ( WATER-SCRUBBER E M I S S I O N ( C O N T R 0 L )  I /  TWO METHODS O F  WE 
I O N  I /  WET COMBUSTION O F  WATER-SOLUBLE M A T E R I A L S  I N  WASTE L IQUORS ( WET-OXIDAT 
EGPADING POLYSACCHARIDES U S I N G  L I G H T  R A D I A T I O N  AND A WATER-SOLUBLE METAL OR N I T R O G E N  BASE S A L T  OF N I T R O U S  
COME ( EM I S S I O N ( C O N T R 0 L )  HEAT-RECOVERY H E A T (  PROCESS) WATER-WALL I /  S W I S S  ENGINEERS E X P L A I N  I N C I N E R A T O R  I N  

STEAM GENERATING I N C I N E R A T O R  ( I-EAT (PROCESS)  SURVEY WATER-WALL COST(OPERAT1NG) DESIGN I /  NAVY CONTEMPLATE 
L I Z A T I O N  ( C A L O F I F I C - V A L U E  C O M P O S I T I O N  HEAT RECOVERY WATER-WALL E M I S S  I O N ( C O N T R 0 L  ) ) /  HEAT FROM I N C I N E R A T I O  
T-RECOVERY C A L O R I F I C - V A L U E  C O M P O S I T I O N  C O S T ( C A P 1 T A L )  WATER-WALL E M I S S I O N ( C O N T R 0 L )  I /  NAVY T O  I N C I N E R A T E  RU 
BASE , NORFOLK, V I R G I h I A  ( I N C I N E R A T I O N  HEAT-RECOVERY WATER-WALL E M I S S I O N ( C O N T R O L 1  C O S T ( C A P 1 T A L )  ) /  REFUSE 
P O L )  ) /  S W I S S  E N G I N E E R S  E X P L A I N  I N C I N E R A T O R  INCOME ( WATER-WALL H E A T ( P R 0 C E S S  1 POWER HEAT-RECOVERY E M I S S I O N  
L E R  O P E R A T I O N  B U F N I R G  WASTES AND FUEL ( I N C I N E R A T I O N  WATER-WALL HEAT-RECOVERY E M I S S I O N ( C O N T R O L 1  I /  SURVEY 

TO B U I L D  J O I N T  WASTE-DISPOSAL ( I N C I N E R A T O R  FURNACE WATER-WALL R O T A R Y - K I L N  I /  I N D U S T R Y  TEAMS UP 
T Y  HEAT-RECOVERY S A N I T A R Y - L A N D F I L L  E M I S S I O N ( C O N T R O L 1  WATER-WALL S A L V A G E l M E T A L )  ) /  S O L I D  WASTE MANAGEMENT I 

GARBAGE C O L L E C T I O N  F E E  TO PAY FOR WATER TANK/  

F I N A N C I N G  WATER, SEWAGE AND S O L I D  WASTE D I S P O S A L /  

10- 15-00 69 5 
06-0 1- c) 130 4 
10-1 1-0 2078 
0 1-08-02008 
0 1-08-0 20 16 
10-01 -020 62 
10- 0 1-02040 
06-04-0 1968 
10-08-020 83 
06-03-01983 
01-0 1-006 17 
01-0 1-0 1046 
0 1-0 1-01070 
01-10-01 122 
01- 09-01 3 80 

04-03-02090 
06- 0 1- 0 1390 
06-11-00887 
C6-01-00637 
0 6- 12-00 248 
06-02-0 15 40 
01-12-00720 
10-09-02170 
10-01 -020 57 
06-04-00319 
0 8-03-00 2 2 1 
0 1-0 1-0 150 7 
08-03-00025 
03-0 1-02096 
06-03-01961 
06-01-0030 5 
06-03-00345 
0 8- C4- 00 3 2 0 
0 1-0 1-0 1343 
01-0 1-021 43 
10-09-0 1191 
06-06-0 12 18 
10- 13-02 10 7 
08-06-0 10 26 
06-11-00875 
01-04-01012 
0 1-0 1-0 1342 
01 -0 1-0 1 1 15 
01-04-01738 
0 1-0 2-0 2 10 8 
10-05-0 11 61 
0 9-0 2-008 7 1 
.O 9 -0 1 -00 8 7 0 
0 1- 05-009 78 
01-05-0 11 35 
01-0 1-00493 
01-0 1-021 11 
01-01-02117 
01-0 1-02]. 19 
0 1-05-0 210 1 
0 1-0 1-0 150 6 
0 1-0 1-01 62 5 
0 6- 06-00 8 8 5 
06-06-01978 
01-0 1-01 426 
06-03-01961 
06-04-01302 
06-03-01281 

10-01-02072 
0 7-06-0 2007 
08 -03 -DO 5 8 2 

10-0 1-0 20 41 
07-01-00189 
01-04-01477 
09-07-01138 
OB- 0 3-00 470 
07-06-00 18 5 
07-06-0 1690 
08-0 6-0 110 5 
03-13-009 50 
0 8-03-00044 
0 1-03-009 54 
08 -1 3 -00 974 
0 8- 0 6-0 1 4 75 
10-0 1-0 2C 39 
10-13-02169 
08- 14-0 1422 
08-04-000 36 
0 8- 0 3-0 00 1 4 
08-03-0 10 2 5 
08-03-00621 
0 8- 03-00 10 6 
08-03-00432 
08-04-00175 
01- 0 1-00462 

08-0 3-004 32 

oa-06-00478 

o a- o 3-0 o 6 83 
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r - 3  
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ERY I N C I N E R A T I C K  I /  WATERBURY'S SEWAGE-REFUSE D I S P O S A L  PLANT ( HEAT-RECCV 
N T  I /  WE ARE T R Y I N G  A K I N G - S I Z E D  TRUCK ( C O L L E C T I O N - E Q U I P M E  

I L L  C O S T ( O P E R A T I N G 1  I /  WE B U R I E D  OUR C O M P L A I N T S  W I T H  REFUSE ( S A N I T A R Y - L A N D F  
T I O N  S A N I T A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  I /  W I L L  WE BURY OURS ELVES I N  GARBAGE ( P R O J E C T I O N S  BULKY-WAST 
Y - L A N D F I L L  R O U T I N G  ECONOMICS COLLECTION-E.QUIPMENT ) / WE CUT 30 PERCENT FROM OUR REFUSE C O L L E C T I O N  COSTS ( 

( C O N T R O L )  ) /  WE I N C I N E R A T E  OUR REFUSE NOW ( HEAT-RECOVERY E M I S S I O N  
) /  WE L E A D  THE hORLD ( SALVAGE BULKY-WASTE I N C I N E R A T I O N  
T I O N  ) /  WE LOWERED T H E  COST AND IMPROVED THE S E R V I C E  ( COLLEC 

A T I O N (  L A N D )  COST(OPERAT1NG) COMPOST I N G  I /  WHERE WILL WE PUT A L L  T H A T  GARBAGE ( P A C K P G I N G  S A N I T A R Y - L A N D F I L L  
S T ( 0 P E R A T I  NG) 1 / WE PUT PROGRESS ABOVE P O L I T I C S  ( S A N I T A R Y - L A N D F I L L  CO 
/ WE REWORK OUR S A N I T A R Y  L A N D F I L L  ( R E C L A M A T I O N ( L A N D 1  ) 
I N G )  ) /  WE SAVE 37 PER.CENT ON REFUSE C O L L E C T I O N  ( C O S T ( 0 P E R A T  
ECTION-EQUIPMENT C O S T ( C O L L E C T I O N 1  1 / WE'RE S W I T C H I N G  TO D I E S E L - D R I V E N  REFUSE TRUCKS ( C O L L  

A N D F I L L  COST(OPERAT1NG) ) /  COLD WEATHEP I S  NO OBSTACLE TO FILL-AND-COVER ( S A N I T A R Y - L  

O N T A I N E R I Z A T I O K  OF COMMERCIAL REFUSE SAVES $1000 PER WEEK ( C O L L E C T I O N  I /  C 

I N C I N E R A T O R  MAINTENANCE / WE BORROWED FRCM S T E E L  INDUSTRY TO REDUCE PROBLEMS OF 

HOW CAN WE GET I N C I N E R A T I O N  ( C A P A C I T Y  C O M P O S I T I O N  ) /  

WE NEVER REFUSE REFUSE I S  CHICAGO MAN'S SLOGAN/ 

WASTE OR WEALTH ( S A L V A G E ( A L L - T Y P E S )  I /  

REFUSE LAWS ARE A WEB OF C O N T R A D I C T I O N S  ( LAW I /  

MEN MPKE 19,000 P I C K U P S  EVERY WEEK ( FREQUENCY C O L L E C T I O N ( V E H 1 C L E I  ) /  
WE I G H  REF US E ELECT RON1 C ALLY / 

I P M E N T )  ) /  MODERN W E I G H I N G  METHODS SPEED REFUSE D I S P O S A L  ( TRANSFER(ECU 

ON S A N I T A R Y - L A N C F I L L  ) /  REFUSE P U L V E R I S I N G  P L A N T  FOR WELSH A U T H O R I T Y  ( G R I N D I N G  VOLUME-REDUCT I O N  C O M P O S I T I  
NG I /  PEFUSE COMPOST - A PRODUCT OF T H E  WEROENBERG L I E C H T E N S T E I N  COOPERATIVE P L A N T  ( CCMPOSTI  
N E P A T I O N  I /  THE REFUSE U T I L I Z A T I O N  PLANT OF THE WERDENBERG- L I E C H T E N S T E I N  REGION ( S W I T Z E R L A N D )  ( I N C I  
ASK BEGAN FOR LOS-ANGELES WHEN BACKYARD I N C I N E R A T O R S  WERE BANNED ( C O L L E C T I O N ( V E H I C L E 1  COST ( O P E R A T I N G )  I /  
A N I T A R Y - L A N D F I L L  ) /  C O L L E C T I O N S  WERE MORE THAN DOUBLED ( C O L L E C T I O N  C O S T ( 0 P E R A T I N G )  S 

CONTRACTOR'S FEATHER RUN I S  HEAVY WEIGHT TASK ( C O L L E C T I O N ( F E A T H E R S )  ) /  

HOUSE REFUSE D I S P O S A L  I N  THE WEST GERMAN FEDERAL R E P U B L I C  ( I N C I N E R A T I O N  ) /  
WEST GERMAN P U L V E R I Z A T I O N  DEVELOPMENTS ( G R I N D I N G  ) /  

T t O P E R A T I N G I  I / NFW I N C I N E R P T O R  AT MUNICH,  WEST GERMANY ( HEAT-RECOVERY POWER H E A T I N G (  SPACE) COS 
N S T R U C T I O N  @ F  REFUSE I N C I N E R A T I O N  P L A N T  I N  MANNHEIM,  WEST GERMANY ( HEAT-RECOVERY POWER I N C I N E R A T I O N  H E A T (  

( I N C I N E R A T I O N  C O L L E C T I O N  I /  WEST HARTFORD, CONNECTICUT,  MODERNIZES REFUSE S E R V I C E  
I N C I N E R A T I O N  OF REFUSE I N  T H E  WEST SUBURBS OF P A R I S /  

NEW S T A T E W I D E  A S S O C I A T I O N  I N  WEST V I R G I N I A /  
A I N E R ( S 1 Z E )  I /  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  1 9 4  WESTERN C I T I E S  ( FREQUENCY GRINDERIHOME) C R E W ( C 0 L L E C T  
I F I C - V A L U E  ) /  AN A P P R A I S A L  OF REFUSE I N C I N E R A T I O N  I N  WESTERN EUROPE ( QUANTITY C O M P O S I T I O N  I N C I N E R A T O R ( T Y P  
S I T I O N  Q U A N T I T Y  I /  REFUSE C O L L E C T I O N  PND D I S P O S A L  I N  WESTEPN EUROPE - P A R T  I- REFUSE C O L L E C T I O N  AND STREET 
A T I N G I  V E H I C L E S  I /  PEFUSE C O L L E C T I O N  AND D I S P O S A L  I N  WESTERN EUROPE - PART I 1  - REFUSE C O L L E C T I O N  AND STRE 
- L A N D F I L L  ) /  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  WESTERN EUROPE PART 111 ( COMPOSTING SALVAGE S P N I T A R Y  
C A L O R I F I C - V A L U E  I /  REFUSE C O L L E C T I O N  PND D I S P O S A L  I N  WESTERN EUROPE-- PART I V -  REFUSE D I S P O S A L  BY I N C I N E R A  
R A I L - H A U L  I /  WESTERN P A C I F I C  R A I L R O A D  P L A N N I N G  A REFUSE EXPRESS ( 
C O S T ( O P E R A T 1 N G )  SALVAGE 1 /  WESTINGHOUSE ENTERS COMPOSTING F I E L D  ( C O S T ( C A P 1 T A L )  

ET -OX I DAT I O N  1 / WET A I R  COMBUSTION OF SLUDGE AND I N D U S T R I P L  WASTE ( W 
WET A I R  COMBUSTION ( W E T - O X I D A T I O N  I /  

WET A I R  O X I D A T I O N  ( WET-OXIDATION I /  
SEWAGE SLUDGE TREATMENT B Y  WET A I R  O X I D A T I O N  ( W E T - O X I D A T I O N  I /  

/ SLUDGE D I S P O S A L  B Y  WET A I R  O X I D A T I O N  A T  F I V E  MGD PLANT ( W E T - O X I D A T I O N  ) 
N CARBONACEOUS ADSOFBENT ( WET-OXIDATION I /  WET A I R  O X I D A T I O N  O F  C O M B U S T I B L E  M A T E R I A L S  ADSORBED 0 

WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION ) /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION I /  
WET A I R  O X I D A T I O N  O F  SEWAGE SLUDGE ( W E T - O X I D A T I O N  ) /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  

P A R T I A L  WET A I R  O X I D A T I O N  O F  SLUOGE ( W E T - O X I D A T I O N  I /  
SCOPING STUDY OF T H E  WET A I R  O X I D A T I O N  O F  T R A S H  ( WET-OXIDATION ) /  

N O U S T R I A L  WASTE REMCVAL ( WET-OXIDAT1,ON 1 /  WET A I R  O X I D A T I O N  PROCEDURE AND I T S  U T I L I Z A T I O N  FOR I 
WET A I Q  O X I D A T I O N  PROCESS ( WET-OXIDATION I /  

OEGRFDATION OF ORGANIC WASTES BY THE WET A I R  O X I D A T I O N  PROCESS ( WET-OXIDATION I /  
COMPONENTS O F  SLUDGE AND I T S  WET A I R  O X I D A T I O N  PRODUCTS ( WET-OXIDATION I /  

WHAT MAY BECOME O F  WET COMBUSTION ( W E T - O X I D A T I O N  I /  
WET COMBUSTION ( W E T - O X I D A T I O N  I /  

CHICAGO P I L O T  S T U D I E S  O F  SLUDGE D I S P O S A L  B Y  WET COMBUSTION ( W E T - O X I D A T I O N  I /  
A T I O N  C A T A L Y S T  I /  WET COMBUSTION O F  C E L L U L O S I C  WASTE L I Q U O R S  I WET-OXID 
EMS ( WET-OXIDATION SLUCGE(SEWAGEI  I /  WET COMBUSTION OF SEWAGE SLUDGE SOLVES D I S P O S A L  PROBL 
QUORS ( WET-OXICATION ) /  WET COMBUSTION OF WATER-SOLUBLE M A T E R I A L S  I N  WASTE LI 

( W E T - O X I D A T I O N  I /  WET COMBUSTION, A PROCESS FOR T H E  U T I L I Z A T I O N  O F  PEAT 
D I S P O S A L  O F  HOUSEHOLD REFUSE I N  WET GRAVEL P I T S  ( OPEN-DUMPING I /  

A P I T 4 L )  C O S T ( 0 P E R A T I N G )  PROCESS-PARAMETERS D E S I G N  1 / WET O X I D A T I O N  OF SLUDGE ( WET-OXIDATION SLUDGEISEWAGE 
( WATER-SCRUBBER E M I S S I O N ( C D N T R 0 L )  ) /  TWO VETHODS O F  WET SCRUBBING OF GASES FOR REDUCTION OF ATMOSPHERIC P 

COMPOSTING AND WET O X I D A T I O N /  

D A T I O N  SLUDGE(  SEWAGE) 1 / WET SLUDGE BURNER NOW M A D E  FOR SMALL CI~IES ( WET-OXI 
U L T I M A T E  D I S P O S A L  OF SEWAGE SLUDGE B Y  W E T - O X I D A T I O N /  

PRESSURE O X I D A T I O N  OF SEWAGE SLUDGE ( W E T - O X I D A T I O N  ) /  
WET A I R  O X I D A T I O N  ( W E T - O X I D A T I O N  I /  

WET A I R  COMBUSTION ( W E T - O X I D A T I O N  I /  
S C O P I N G  STUDY OF THE WET A I R  O X I D A T I O N  OF TRASH ( W E T - O X I D A T I O N  I /  

V A N I L L I N  FROM S U L F I T E  WASTE L I Q U O R  ( WET-OXIDATION I /  
WhAT MAY BECCME OF WET COMBUSTION ( WET-OXIOATION ) /  

ZIMMERMANN PFOCESS FOR T H E  P U L P I N G  I N D U S T R Y  ( W E T - O X I D A T I O N  ) /  
WET A I R  C C M B U S T I O h  C F  SLUDGE ANC I N D U S T R I A L  WASTE ( W E T - O X I D A T I O N  ) /  

WET A I R  O X I D A T I O N  PROCESS ( W E T - O X I D A T I O N  ) /  
WET COMBUSTION ( WET-OXIDATION I /  

HOW HAMMERMILL SOLVED I T S  E F F L U E N T  PROBLEM ( WET-OXIDATION ) /  
WET A I R  O X I D A T I O N  Of SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  

PROCESS CONSUMES SLUDGE BY FLAMELESS COMBUSTION ( W E T - O X I D A T I O N  I /  
WET A I R  O X I D A T I O N  OF SEWAGE SLUDGE ( WET-OXIDATION ) /  
WET P I P  O X I O A T I O N  O F  SEWAGE SLUDGE ( W E T - O X I D A T I O N  I /  

SEWAGE SLUDGE TREATMENT BY WET A I R  O X I D A T I O N  ( W E T - O X I D A T I O N  ) /  
P A R T I A L  WET A I R  O X I D A T I O N  OF SLUDGE ( W E T - O X I D A T I O N  I /  

DECOMPOSTING S U L F I T E  C E L L U L C S E  WASTE L Y E  ( W E T - O X I D A T I O N  ) /  

W E T - O X I D A T I O N  ( COST(OPERAT1NG) C O S T ( C A P I T A L 1  ) /  

WET AIR O ~ I O A T I O ~  OF SEWAGE SLUDGE ( WET-OXIDATION 1 1  

08-03-01334 
0 3-0 4-0 140 8 
0 8-0 3-0 1 3 4 5 
07-0 1-0 1416 
01-01-00657 
03-07-01436 
0 8 - 1  3-00 6 7 6  
OB-03-0 1195 
01-01-01277 
03-01-01454 
01- 12-0 15 82 
01-12-00614 
01-05-00207 
07-10-00595 
03 -0 1-003 6 1 
03-02-001 60 
04-0 1-00731 
07-01 -01077 
0 1-04-0 1567 
03-0 2-00587 
0 3- 0 1-0 1 800 
01- 12-0 146 3 
03-03 -00 5 5 1 
03-01-02114 
0 5-05-00193 
06-03-0 1972 
0 6- 0 3-0 0 3 92 
0 3-0 2-0 15 50 
03-08-00363 
01-01-00202 
05 -0 2-009 90 
08-03-00622 
08-0 3-0 12 24 
OB-03 -0 120 1 
0 8-03-0 19 53 
0 1-05-0 1755 
03-01-01698 
0 8- 0 3- 0 0 4  30 
03-01-00554 
03-01-00557 

08-03-00 673 
10-0 8-00706 
06-03-00246 
10-0 1-020 30 
10-01-020 35 
10-0 1 -0 20 29 
10-01-020 63 
10-0 1-01276 
10-01-020 59 
10-01-02044 
10-01-02049 
10-0 1-020 56 
10-0 1-02060 
10-01 -0 20 65 
10- 0 1-0 20 31 
10-01-02026 
10-01-02036 
10-0 1-0 20 57 
10-0 1-0 20 52 
10-0 1-02033 
10-0 1-020 37 
10-01 -02048 
10- 0 1-020 43 
10-0 1-00231 
10 -0 1-0 20 39 
10-0 1-0 20 64 
0 9-03-00 5 1 4  
1C-01-01376 
10- 0 1-0 07 40 
08-06-01475 
10-0 1-0 10 56 
10-0 1-0 20 55 
10-0 1-0 2 106 
10-0 1-0 20 2 8 
10-0 1-0 20 29 
10-01-020 30 
10-0 1-0 20 31 
10-0 1-0 2C 32 
10-01-02033 
10-0 1-0 20 34 
10-0 1-0 20 35 
10-0 1-0 20 36 
10-01-02037 
10-0 1-0 20 44  
10-0 1-0 20 46 
10-0 1-0 20 49 
10-0 1-020 50 
10-0 1-0 20 56 
10-0 1-0 20 60 
10-01-02063 
10-01-02065 
10-0 1-0 ?O 66 

04-0 2-00 562 
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P U R I F I C A T I O N  OF METAL SALT SOLUTIONS 
T R E A T I N G  CELLULOSE WASTE L Y E S  

V A W I L L  I N  
P U R I F I C A T I O N  OF WASTE WATER 

ZIMMERMANh PRCCESS FOR T H E  C H E M I C A L  PULP INDUSTRY 
RECOVERING VALUES FROM WASTE S U L F I T E  L I Q U O R  

COMBUSTION, A PROCESS FOR T H E  U T I L I Z A T I O N  D F  P E A T  
GE D I S P O S A L  BY NET A I R  O X I D A T I O N  AT F I V E  MGD P L A N T  ( 
T I N G  WASTE L I Q U O R  FROM S U L F I T E - C E L L U L O S E  F A C T O R I E S  ( 
NENTS OF SLUDGE AND I T S  WET A I R  O X I D A T I O N  PRODUCTS ( 
T I O N  R E G U L A T I O N  I N  COMBUSTION OF I N D U S T R I A L  WASTES ( 
E TREATMENT AND D I S P O S A L  BY THE ZIMMERMANN PROCESS ( 
H E M I C A L  RECOVERY PRCCESSES AND PCLLUT I O N  ABATEMENT ( 
P I L O T  S T U D I E S  @ F  SLUDGE D I S P O S A L  B Y  WET COMBUSTION ( 
VATFORBRENNING AV AVLUT FRA C E L L U L O S E F A B R I K A S J O N E N  ( 
U S T I O N  OF WATER-SOLUBLE M A T E R I A L S  I N  WASTE L I Q U O R S  ( 
A I N I N G  FLAMELESS O X I D A T I O N  OF COMBUSTIBLE M A T E R I A L  ( 
OF ORGANIC WASTES BY T H E  WET A I R  O X I D A T I O N  PROCESS ( 
X I D A T I O N  OF ORGANIC MATTER I N  WASTE WATER D I S P O S A L  ( 
G FLAMELESS O X I D A T I C N  O F  COMBUSTIBLE L I Q U I D  WASTES ( 

WET -OX I OAT I O N  
WE T-0  X I  D A T I  ON 
W ET-OX1 D A T I O N  
WET-OXIDATION 
WET-0 X I D A T I O N  
WET-OXIDATION 
WE T-O X I  D A T  IO N 
W E T - O X I D A T I O N  I /  
W E T - O X I D A T I O N  I /  
W E T - O X I D A T I O N  ) /  
W E T - O X I D A T I O N  1 /  
W E T - O X I D A T I O N  ) /  
WET-OXIDAT I O N  / 
W E T - O X I D A T I O N  I /  
W E T - O X I D A T I O N  / 
W E T - O X I D A T I O N  ) /  
WET-OXIDATION ) /  
W E T - O X I D A T I O N  ) /  
WET-OX I D A T  I O N  I /  
W E T - O X I D A T I O N  ) /  c 

10-01-02069 

10-0 1-0 20 7 1 
10-C 1-0 20 72 
10-0 1-0 2G 76 
10-01-02099 

WET 10-01-02064 

io-01-02070 

SLUD 
TR EA 

CCMPO 
O X I D A  
SLUOG 

SEMI-C 
CHICAGO 
L I T T  CM 
WET COMB 

S E L  F-S UST 
D E G R A D A T I O N  

D E S T R U C T I V E  0 
, E L F - S U S T A I N I N  

U A B L E  ORGANIC SUbSTAtuCES FROM S U L F I T E  WASTE L I Q U O R  ( W E T - O X I D A T I O N  1 /  PRODUCTION CF VAL 
AND I N O R G A N I C  C O N S T I T U E N T S  OF WASTE S U L F I T E  L I Q U O R  ( W E T - O X I D A T I O N  I /  S E P A R A T I N G  ORGAN I C  
C H E M I C A L  P U L P I N E  L I Q U O R S  BY T H F  ZIMMERMANN PROCESS ( W E T - O X I D A T I O N  I /  O X I D A T I O N  OF SPENT S E M I  
AND I T S  A P P L I C A T I O N  I N  T H E  PULP AND PAPER I N D U S T R Y  ( W E T - O X I D A T I O N  I /  THE ZIMMERMANN PROCESS 
E AND I T S  U T I L I Z A T I O N  FOR I N D U S T R I A L  WASTE REMOVAL ( W E T - O X I D A T I O N  ) /  WET A I R  O X I D A T I O N  PROCEDUR 
T I B L E  M A T E R I A L S  ADSORBED ON CARBONACEOUS ADSORBENT ( W E T - O X I D A T I O N  I /  WET A I R  O X I D A T I O N  OF COMBUS 
OF THE ORGANIC SUBSTANCES I N  S U L F I T E  WASTE L IQUORS ( W E T - O X I D A T I O N  I /  RECOVERY OF THE H E A T  CONTENT 
NS U S E D  I N  V U L C A N I Z I N G  OR P A R C H M E N T I Z I N G  CELLULOSE ( WET-OXIDATION ) /  P U R I F Y I N G  M E T A L L I C  S A L T  S O L U T I O N S  SU 
I C  M A T E R I A L  FRCN AQUEOUS SOLUTIONS AND SUSPENSIONS ( W E T - O X I D A T I O N  ) /  REMOVAL OF D I S S O L V E D  OR D I S P E R S E D  CR 
I A L  REFERENCE TO F L U I D I Z A T I O N  METHODS ( I N C I N E R A T I O N  W E T - O X I D A T I O N  I /  T H E  D I S P O S A L  OF SEWAGE SLUDGE B Y  COM 
ST ( C A P I T A L  1 DES IGN I /  W E T - O X I D A T I O N  - A FRESH I D E A  I N  SEWAGE TREPTMFNT ( CO 

A I R  O X I D A T I O N  OF WASTE S U L F I T E  L I Q U O R S  ( W E T - O X I D A T I O N  C A T A L Y S I S  ) /  
WET COMBUSTION O F  C E L L U L P S I C  WASTE L I Q U O R S  ( WET-OXIDATION CATALYST I /  

NEU WASTE D I S P O S A L  PROCESS ( W E T - O X I D A T I O N  HEAT RECOVERY SLUDGE(SEWAGE1 ) /  
W E T - O X I D A T I O N  OF SEWAGE SLUDGE/ 

F I R S T  Z I  PMEFMAN PROCESS PLANT N E A R I N G  COMPLETION ( W E T - O X I D A T I O N  SLUDGE(  SEWAGE 1 1 1  
ZIMMERMAN PROCESS I N S T A L L A T I O N  ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 ) /  

WET SLUDGE BURNER NOW MADE FOR SMALL C I T I E S  ( W E T - O X I D A T I O N  SLUDGE(SEWAGE1 I/ 

/ COMPREHENSIVE S T U D I E S  O F  S O L I D  WASTES MANAGEMENT ( W E T - O X I D A T I O N  SALVAGE RESEARCH-NEEDS S I M U L A T I O N  ECONO 

M B U S T I O N  OF SEIvAGE SLUDGE SOLVES D I S P C S A L  PROBLEMS ( W E T - O X I D A T I O N  SLUDGE(SEWAGE) I /  WET CO 
OCESS-PARAMETERS DESIGF: I /  WET O X I D A T I O N  OF SLUDGE ( WET-OXIDATION SLUDGEtSEWAGE)  C O S T ( C A P I T A L 1  C O S T ( 0 P E R A  

RECENT DEVELOPMENTS I N  CHICAGO S A N I T A R Y  D I  S T R I C T  ( WET-OXIDATION SLUDGE (SEWAGE) I N C I N E R A T  I O N  I /  
WALBROOK WHARF ( S A N I T A R Y - L A N D F  I L L  TRANSPORT(  BARGE) 1 / 

PPROACH BOSTON I /  WHAT'S I N V O L V E D  I N  A S O L I D  WASTE PROGRAM ( REGIONAL-A 
TI ON-E Q U I  PMENT ECONOMICS / WHAT'S THE B E S T  WAY TO R E T I R E  USED EQUIPMENT ( COLLEC 
N S  ( S O I L - C O N D I T I O N E R  ) /  E F F E C T  OF NITROGEN SOURCESt  WHEAT STRAW, AND SAWDUST ON NITROGEN TRANSFORMATIONS 

L A N D F I L L  FOR A WHEEL LOADER ( S A N I T A R Y - L A N C F I L L  I /  
WHEELS OR TRACKS ( S A N I T A R Y - L A N D F I L L - E Q U I  PMENT ) /  

I N C I N E R A T O R  TEMPERATURE MEASUREMENT HOW, WHAT AND WHERE ( D E S I G N  ) /  
A R Y - L A N D F I L L  OCEAN-PUMPING I /  S O L I D  WASTE D I S P O S A L  - WHERE TO GO FROM HERE ( I N C I N E R A T I O N  E M I S S I O N ( C C N T R 0 L  
F I L L  R E C L A M A T I O h ( L A N D 1  C O S T ( O P E R A T 1 N G )  COMPOSTING I /  WHERE W I L L  WE PUT A L L  T H A T  GARBAGE ( PACKAGING S A N I T A  
E C T I O N  ) /  THE HOW, WHY AND WHEREFOR OF C L E A N S I N G  I N  NEW YORK ( I N C I N E R A T I O N  L O L L  

WHEY AND WOOD BARK WASTES MAKE F E R T I L E  COMPOST/ 
GARBAGE CANS - WHO NEEDS THEM ( S A C K S ( P A P E R 1  C O L L E C T I O N  ) /  

E M I S S I O N ( C O N T R 0 L )  P R O J E C T I O N S /  C I T I E S  VS. GARBAGE - WHO W I L L  W I N  ( I N C I N E R A T I O N  HEAT-RECOVERY COMPOSTING 
I O N  C O L L E C T I O N  ) /  T H E  HOW, WHY AND WHEREFOR OF C L E A N S I N G  I N  NEW YORK ( I N C I N E R A T  

S I T E - S E L E C T I O N  I /  WHY CONTRACTORS J O I N  A S S O C I A T I O N S  ( S A N I T A R Y - L A N D F I L L  
I O N  ECONOMICS ) /  WHY NOT COMPACT YOUR I N D U S T R I A L  WASTE ( TRANSFER-STAT 
N ) /  WHY NOT MAMMOTH C O L L E C T I O N  V E H I C L E S  ( T R A N S F E R - S T A T I O  

A L V A G E I C O M P O S I T I O N )  C O S T C C A P I T A L I  C O S T ( O P E R A T I N G 1  I /  WHY SCUNTHORPE CHOSE P U L V E R I Z A T I O N  ( G R I N D I N G  S A N I T A R  
COMPOSTING ) /  WHY T H E  C I T Y  OF GHENT CHOSE TO COMPOST HOUSE REFUSE ( 

I O N  ECONOMICS I /  WHY T H I S  NEW ZEALANO C I T Y  CHOSE COMPOSTING ( COMPOSIT 
A R Y - L A N D F I L L  ODCR(C0NTRDL)  C O M P O S I T I O N  SETTLEMENT I /  WHY YOU SHOULD A V O I D  H O U S I N G  CONSTRUCTION ON REFUSE L 

W I C H I T A  ORDINANCE ( C O L L E C T I O N  LAW I /  
W I C H I T A ' S  ORDINANCE ON S A N I T A T I O N  PROCEDURES ( LAW I /  

REFUSE DI SPOSAL - WHY P U L V E R I Z A T I O N  ( G R I N D I N G  S A N I T A R Y - L A N D F I L L  ) /  

DUMP S I T E  R E C L A M A T I C N  P R A C T I C E S  VARY W I D E L Y /  
A WIDER ENVIRONMENT O F  ECOLOGY AND CCNSERVATION/  

G I /  W I L L  B A L E  R U B B I S H  FOR OCEAN B U R I A L  ( COMPACTING B A L I N  
E C I P I T A T O R  S A L V A G E ( K E T A L 1  I /  $25 M I L L I O N  I N C I N E R A T O R  W I L L  B E  B R I T A I N ' S  LARGEST ( POWER HEAT-RECOVERY COST(  

C L A I M  S E M I - M O B I L E  I N C I N E R A T O R  W I L L  BURN AUTOS, T I M B E R ,  B U L K  ( BULKY-WAkTE ) /  
CHICAGO WILL COMPACT I T S  REFUSE ( COMPACTION RAIL- iHAUL I /  

U B S I D Y )  I /  PHOENIX WILL COMPOST A L L  M U N I C I P A L  REFUSE ( C O M P O S f I N G  C O S T t S  

S A N I  T A R Y - L A N D F I  L L  ASH-DI  SPOSAL ) / R A I L R O A D  W I L L  HAUL WASTE T O  ABANDONED S T R I P  M I N E S  ( R A I L - H A U L  
A L L  HOMES I N  SHOREWOOD H I L L S  V I L L A G E  W I L L  G R I N D  T H E I R  GARBAGE ( GRINDER(HOME1 I /  

R O L )  I /  I N C I N E R A T O R  W I L L  HAVE SHORT STACK, DUST COLLECTOR ( E M I S S I O N ( C 0 N T  
I /  I N  1978 - S E V E N T Y - F I V E  PERCENT OF T H E  P O P U L A T I O N  WILL L I V E  I N  C I T I E S  I N  TEN YEARS ( C O M P O S I T I O N  QUANTI  

REFUSE C O L L E C T I O N  EQUIPMENT WILL PAY FOR I T S E L F  I N  TWO YEARS/ 
REFUSE C O L L E C T I O N  W I L L  SAVE 8600,000 ANNUALLY/  

I N C I N E R A T O R  WILL SOLVE MANY REFUSE PROBLEMS ( C O S T ( C A P 1 T A L )  ) /  
I N E R A T I D N  S A N I T A R Y - L A N D F I L L  COMPOSTING C O L L E C T I O N  / W I L L  WE BURY OURSELVES I N  GARBAGE ( P R O J E C T I O N S  BULKY 
E C L A M A T I O N ( L A N D 1  COST ( O P E R A T I N G )  COMPOSTING I /  WHERE W I L L  WE P U T  A L L  THAT GARBAGE ( P A C K A G I N G  S A N I T P R Y - L A N  
S S I O N ( C O N T R 0 L )  P R O J E C T I O N S /  C I T I E S  VS. GARBAGE - WHO WILL W I N  ( I N C I N E R A T I O N  HEAT-RECOVERY COMPOST1 NG S A N I  
A T I O N  ( C O S T I O P E R A T I N G )  C O S T I C O M P O S T I  ) / W I L L I A M S O N ,  MICH. CONDUCTS SUCCESSFUL COMPOSTING OPER 

FOUR YEARS O F  COMPOST PROGRESS I N  W I L L I A M S T O N  ( R I K E R  SLUDGE(SEWAGE1 . ) /  
N M E N T A L - I  MPROVEMENT 1 1 / ASK WHAT P U B L I C  I S  W I L L I N G  T O  P A Y ,  FOR CLEANER SURROUNDING ( COST(  E N V I R O  
(CONTROL)  PROJECTIONS/  C I T I E S  VS. GARBAGE - WHO W I L L  W I N  ( I N C I N E R A T I O N  HEAT-RECOVERY COMPOSTING S A N I T A R Y -  

P R I V A T E  COLLECTORS WIN A VOTE O F  CONFIDENCE ( C O L L E C T I O N  ) /  
HAULER H E L P E D  PHOENIX,  ARIZONA,  W I N  C I T Y  AWARD ( C O L L E C T I O N  ) /  

R Y - L A N D F I L L  LEGAL(PRO6LEMS 1 I /  HOW T O  WIN F R I E N D S  AND GET A L A N D F I L L  S I T E  APPROVED ( S A N I T A  

O S T I N G  F R U I T  AND VEGETABLE REFUSE ( VOLUME-REDUCTION WINDROW A E R A T I O N  I /  COMP 
I N C I N E R A T O R S  W I N  I N  NEW ORLEANS ( ECONOMICS S A N I T A R Y - L A N D F I L L  I /  

NEW DEVELOPMENTS I N  WINDROW COMPOSTING ( G R I N D I N G  ) /  

10-0 1-01276 
10-C 1-02067 
10-0 1-0 20 52 
10-01-020 62 
10-0 1-0 2075 
10-01-02051 
10-01-0 20 48 
10-0 1-0 20 77 
10-01-020 39 
10-0 1-0 20 61 
10-0 1-0 20 57 

10-01-02040 
10-0 1-0 20 68 
10- 0 1-0 20 74 
10-0 1-0 20 47 
10-01-02042 
10-0 1-02026 
10 -0 1-0 20 59 
10-0 1-0203 8 
10-0 1-0 20 53 
10-0 1-020 73 
10- 06-0 1 3  2 5 
10-01-00832 
10-01-020 54 
10-0 1-02043 
10-01-00015 
10-0 1-0 20 2 7 
01-0 1-01 115 
10-0 1-0 10 28 
10-01-0 1043 
10-0 1-0 10 56 
10-01-00231 
10- 01-00 74Q 
10-0 1-00 353 
09-06-00919 
0 1-@ 1-0 117 5 
03-13-01633 
06-06-01609 
07-02-0 10 38 
07-02-00903 
OB-11-00829 
0 1-01-00624 
01-12-00614 
08-01-01258 
06- 1 1-008 7 5 
0 3-09 -0 06 52 
0 1-0 1-00688 
08-el-01258 
01-12-01788 
03-05-00663 
03-02-0 1892 
05-05-01885 
05-09-01273 
06-03-00206 
0 6- 0 3- 00 8 78 
07-10-00 177 
01-04-01557 
0 1 -0 4-0 17 5 8 
04-01-021 53 
01-01-00611 
0 9-04-0 00 59 
0 8- 0 3- 009 8 7 
08-07-00031 
10-03-00073 
0 6- 0 3- 0C 5 46 
09-07-0 13 35 
10-0 8-000 57 
08-06-00598 
0 2 -0 3 -0 0 0 7 4 
0 3-0 1-00 5 59 
03-0 1-00563 
08-03 -00 5 3 6 
01- 0 1-006 57 
01-12-006 14 
01-01-00688 
06-03-01200 
06-03-01699 
01-05-01943 
0 1-0 1-00688 
03-1 3-0 16 41 
0 3-0 1- 0 1 70 6 
07-1 4-00708 
08-1 4-0 141  8 
0 6- 0 1-008 39 
06-0 1-0 1 155 

10-0 1-1320 41 
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E X P E R I M E N T S  O N  THE E F F E C T  OF A D D I T I V E S  ON WINDROW COMPOSTING OF GROUND HOUSEHOLD R E F U S E /  
R I A (  CULTURE)  I /  A D D I T I V E S  AND WINDROW COMPOSTING CF GROUND HOUSEHOLD REFUSE ( BACTE 

E X P E R I M E N T S  CN THE E F F E C T  OF VARIOUS A D D I T I V E S  ON WINDROW COMPOSTING O F  REFUSE AND SLUDGE ( PATHOGEN I /  
T E R I A  PATHOGEN I /  DO A D D I T I V E S  A F F E C T  WINDROW COMPOSTING OF REFUSE AND SLUDGE ( CULTURE-BAC 

S T U D I E S  OF THE E F F E C T  OF WINDROW H E I G H T  ON COMPOSTING RATE/  
REFUSE-SLUDGE COMPOSTING I N  WINDROWS AND B I N S /  

A L )  I /  I N V E N T I V E N E S S  WINS FOR KANSAS C I T Y  CONTRACTOR ( COLLECTION(COMMERC1 
U I P M E N T  ) /  CONTRACTOR'S T R A I L E R  I D E A  WINS H I M  I N D U S T R I A L  D I S P O S A L  CONTRACT ( C O L L E C T I O N - E Q  

NEBPASKA MAN W I N S  W I T H  SCOOTER P L A N  I C O L L E C T I O N  ) /  
W I S C O N S I N  CRUSHER FOR 50 TONS D A I L Y  ( GONDARD I /  

C O S T ( O P E R A T I N G 1  ) /  CONNECTICUT HAS GROWING D I S P O S A L  WOES ( OPEN-DUMP S A N I T A R Y - L A N D F I L L  I N C I N E R A T I O N  C O S T (  
A P Y - L A N D F I L L  1 / WOMEN VOTERS T A C K L E  TOWN'S REFUSE D I L E M M A  ( LAW S A N I T  

WHEY AND WOOD BARK WASTES MAKE F E R T I L E  COMPOST/ 
WOOD C H I P P E R  PAYS I T S  WAY/ 

SPRAY I R R I G A T I O N  OF WOOD D I S T I L L A T I O N  WASTES/ 
C O S T C C A P I T A L )  C O S T ( O P E R A T I N G 1  D E S I G N  BULKY-WASTE I /  WOOD R E S I D U E  I N C I N E R A T I O N  I N  T E P E E  BURNERS ( P O L L U T I O  

N C I N E R A T O R  ) /  HOW TO BURN WOOD WASTE WITHOUT SMOKE ( TEPEE PROCESS-PARAMETERS I 
I C O M P O S T ( C R 0 P - Y I E L D )  I /  WOOD WASTES I N  COMPOSTS ( CCMPOST I N G  Q U A N T I T Y  ( SAWDUST 

GROSSE P O I N T  WOODS, MICH.9  PRESENTS THE FACTS ( GRINDER(HOME1 I /  
P F I V A T E  REFUSE C O L L E C T I C N  DOES WORK/ 

MORE REFUSE COLLECTED W I T H  L E S S  WORK ( C O L L E C T I O N  TRUCK ) /  
P U T  YOUR L E A V E S  T O  WORK ( COMPOSTING ) /  

RESEARCH I N  M U N I C I P A L  E N G I N E E R I N G  WITH REFERENCE T O  WORK C A R R I E D  OUT I N  COVENTRY ( C O L L E C T I O N  S I M U L A T I O N  

UE(COMPOST1 RESEARCH-NEECS ) /  RESEARCH WORK ON R E F U S E  D I S P O S A L  ( I N C I N E R A T I O N  COMFOSTING VPL 
) /  P U T T I N G  TECHNOLOGY T C  WORK ON WASTE ( C O L L E C T I O N  D I S P O S A L ( M E T H 0 D S )  SALVAGE 
ND D I S P O S A L  AT WORThING ( C O S T ( 0 P E R A T I N G I  SALVAGE I /  WORK STUDY AND I N C E N T I V E  BONUS AS A P P L I C A e L E  TC REFUS 
N I /  WORK STUDY AS A P P L I E D  TO P U B L I C  C L E A N S I N G  ( C O L L E C T 1 0  
) /  I S  S A N I T A T I O N  WORK THE R I S K I E S T  OF C I T Y  JCBS ( C O L L E C T I O N  A C C I D E N T  

URBAN C@MPOST AND SEWAGE DFVELOPMENT WORK I N  I N D I A  ( SLUDGE(SEWAGE1 Q U A N T I T Y  I /  

I N C I N E R A T O R  AND SEWAGE TSEATMENT P L A N T  dORK TOGETHER ( E M I S S I O N (  P A R T I C U L A T E )  ) /  
A WORKABLE S O L U T I O N  T O  REFUSE D I S P O S A L /  

A C C I D E N T  R A T E  H I G H E S T  FOR TRASH WORKERS ( SAFETY I /  
N E R A T I O N  P L A N T  FOR O I L - C C N T A I N I N G  SLUDGES AND REFUSE WORKING ON P R I N C I P A L  O F  R O T A R Y - K I L N  I N C I N E R A T O R .  ( SL 

T R A T I V E  ASPECTS ( LPW ) /  REPORT OF T H E  WORKING P A R T Y  ON REFUSE C O L L E C T I O N ,  LEGAL AND A D M I N I S  
T I O N  P L A N T  I N  STUTTGART-MUEHLHAUSEN SEWAGE TREATYENT WORKS/ SLUDGE I N C I N E R A  
F COMPOST - EXPERIENCES AT T H E  BALUBEUREN COMPOSTING WORKS/ PROGRESS I N  T H E  P R E P A R A T I O N  0 
X P E R I E N C E S  A T  LEATHERHEAD SEWAGE AND PEFUSE D I S P O S A L  WORKS ( DANO COMPOSTING SLUDGE(SEWAGE1 S A L V A G E ( M E T A L S  

T E C H N I C A L  ASPECTS OF THE REPORT OF THE WORKING PARTY ON REFUSE C O L L E C T I O N /  

REFUSE I N C I N E R A T I O N  P L A N T  A T  DEEPHAMS WORKS ( HEAT-RECOVERY POWER DESIGN R E S I D U E  I /  
A REFUSE-SEWAGE TSEATMENT WORKS ( I N C I N E R A T O R  SLUDGE (SEWAGE) C O S T ( C A P I T A L 1  ) /  

HCW C A S P A R I  COMPOST SYSTEM WORKS I SLUDGE(SEWAGE1 G R I N D E R ( R A S P I  RASP ) /  
A N D F I L L  I N C I N E R A T I O N  OPEN-DUMP ) /  A SURVEY B Y  P U B L I C  WORKS - C I T Y  P R A C T I C E S  FOR REFUSE C O L L E C T I O N  AND D I S P  
/ M U N I C I P A L I T Y  WORKS AROUND THE CLOCK ( SAFETY T R A I N I N G  C O L L E C T I O N  I 

U E  I /  REFUSE D I S P O S A L  WORKS A T  GLASGOW ( I N C I N E R A T I O N  S A L V A G E ( M E T A L S  1 RES I D  

DY I COST( OPERAT I N G l  1 / COMPOSTING WORKS I N  HOUSTON ( I N C I N E R A T I C N  COMPOSTING C O S T ( S U B S 1  

THE COMPOST WORKS AT BAOEN-BADEN ( COMPOSTING I /  

RECENT DEVELOPMENTS I N  P U B L I C  WORKS EQUIPMENT ( C O L L E C T I O N - E Q U I P M E N T  ) / 

ONE U N I T  CLEARS L A N D F I L L  S I T E  AND WORKS I T /  
P A L  H Y G I E N E  ( C C S T ( C A P I T A L 1  I /  T H E  REFUSE COMPOSTING WORKS O F  STUTTGAQT-MOEHRINGEN I N  THE S E R V I C E  OF MUNIC 
( M E T A L )  I /  O P E R A T I O N  J U N K L I F T  - A COMNUNITY P U B L I C  WORKS PROGRAM ( BULKY-WASTE S A N I T A R Y - L A N D F I L L  SALVAGE 
ON D A T A  OF POWER PLANT NORD O f  M U N I C I P A L  E L E C T R I C I T Y  WORKS, M U N I C H  ( I N C I N E R A T I O N  C O S T ( O P E R A T I N G 1  I /  COST 

CDMPOSTING AROUND WORLD ( B A C T E R I A ( C U L T U R E 1  I /  
WE L E A D  THE WORLD ( SALVAGE BULKY-WASTE I N C I N E R A T I O N  I /  

I /  WORLD SUPVEY F I N D S  L E S S  O P G A N I C  MATTER ( C O M P D S I T I C N  
S ( SALVAGE I /  WORLD WASTE TRADE DIRECTORY O F  IMPORTERS AND EXPORTER 

I T ' S  THE WORLD-WIDE LGRE OF THE OLD GARBAGE CAN ( CONTAINER I /  

E C L A M A T I O N ( L A N D 1  I /  WORLD'S LARGEST L A N D F I L L  ( S A N I T A R Y - L A N D F I L L  VECTOR R 
LL ) /  NEW YORK RUNS WORLD'S LARGEST S A N I T A R Y  F I L L  I BARGE S A N I T A R Y - L A N D F I  
N I  T A R Y - L A N D F I L  L I N C I N E R A T I  CN BARGE 1 / T H E  WORLD'S LARGEST S A N I T A T I O N  DEPARTMENT I C O L L E C T I O N  SA 
G E I  H E A T ( S T E A M 1  POWEP S A L V A G E ( M E T A L S 1  R E S I D U E  I / THE WORLDWIDE RUSH T O  I N C I N E R A T I O N  ( HEAT-RECOVERY SLUDGE 
E C T I O N  LAND-REQUIREMENTS I /  V A N I S H I N G  L A N D F I L L  S I T E S  WORRY MOST C A N A D I A N  HAULERS ( S A N I T A R Y - L A N D F I L L  COST(  
EQUIPMENT ) /  FORT WORTH, TEXAS9 ADOPTS LARGE T R A I L E R  METHOD ( TRANSFER- 
S AS A P P L I C A B L E  T O  REFUSE C O L L E C T I O N  AND D I S P O S A L  A T  WORTHING ( C O S T l O P E R A T I N G )  SALVAGE ) /  WORK STUCY ANI3 
w I /  DAVENPORT W P I T E S  NEW REFUSE C O L L E C T I O N ,  D I S P O S A L  ORDINANCE ( L A  
FFECT ON COSTS ( C O L L E C T I O N ( V E H I C L E 1  I /  WRONG BODY AND C H A S S I S  C O M B I N A T I O N  MAY H A V E  D R A S T I C  E 

HOW THEY CLEANED T H E  BRUSSELS WORLD'S F A I R  ( C O L L E C T I O N  1 /  

F I G U R E  I N  APWA RELEASE G I V E S  WRONG I M P R E S S I O N  ( C O S T ( O P E R A T 1 N G I  I /  

06-01-00452 
06-01-00836 
0 6-01 -0 1446 
0 6- 09- 00 4 51 
06-G 1-00373 
06-02-00719 
03-04-01612 
03-0 2-0 15 47 
03-0 2-0 1544 
0 5-02-006 9 3 
0 1-0 1-00419 
0 1-0 4- 0 19  1 6 
06- 1 1-008 7 5 
05-0 9 -0 1 3 63  
0 9- 0 2-0 1003 
08-07-01696 
08-06-30746 
06-@ 1-00 30 5 
09-07-0 110 6 
03-01-00526 
03-01-00088 
06-04-002 12 
0 3- 07-0 12 35  
06-01-01158 
96-01-01895 
01-0 1-00 302 
03-01-01425 
03- 13-02000 
C! 1- 06-C 15 98 
08-03-010 33 
0 1- 0 5-00 5 90 
01-06-01843 

03-  13-0 2002 
0 1 -0 4-0 200 9 
0 8- G 3-OC 7 73 
06-03-0 1480 
06-03-01324 
08-03-000 42 
08-03-01095 
96-04-008 68 
01-01-00675 
0 1-06 -0 1745 
06- C3-0 12  31 
0 8-03-000 7 1 
03-1 3-0 1702 
06-03-00162 
07-02-00592 
06-03-01493 
0 1-97-0097 6 
08-14-00772 
06-C3-00267 
01-01-01277 
02-02-00299 
04- 0 2-0 2 10 5 
03-13-01575 
03-91-01610 
97-01-02141 
0 7-0 1-0 16 3 5 
03-0 1-01701 
08-03-00164 
07 -0 3 -0 17 8 4  
03- 03-0 17 12 
03-0 1-0 1425 
0 1-04-0 156 4 
03-02-0 1 8 0 5  
0 1-02-00665 

o a-04-000 49 

X 

RE S I  D UEJ A N A L  Y S I S  1 1 / X-RAY SPECTPOGRAPHIC ANALYS- IS OF INCINERATOR- SLAGS ( 08-10-00438 

Y 
THREE M I L L I O N  DOLLARS TO P U T  UP SCREENS AROUND AUTO YARDS ( BULKY-WASTE 1 /  GRANT OF 

PACKER SPEEDS C O N D I T I O N I N G  I N  SANTA FE F R E I G H T  YARDS ( C O L L E C T I O N (  V E H I C L E )  COMPACTION I /  
P R O H I B I T  ABANDONED V E H I C L E S  I N  YARDS ( LAW BULKY-WASTE I /  

L E A V E S  ADO 100,000 YARDS TO L I T T E R  LOAD ( C O L L E C T I O N ( L E A V E S 1  I /  
S O L I D S  ( D I S P @ S A L ( S E W E P )  I /  A YEAR'S E X P E P I E N C E  I N  D I G E S T I O N  OF SEWAGE AND GARBAGE 
EW C A N A D I A N  T P A S H  B A L I N G  P L A N  MAY SAVE C I T Y  $100,000 YEARLY L COMPACTION S A N I T A R Y - L A N D F I L L  C O S T ( C A P I T A L 1  1 

D E T R O I T  I N C E N T I V E  SYSTEM SAVES $2 M I L L I O N  YEARLY ( COST(  O P E R A T I N G )  ECOhCMICS COLLECT I O N  I /  
MUCH O F  YEARLY F I R E  LOSS L A I D  TO L I T T E R /  

FUSE C O L L E C T I O N  E Q U I P H E N T  WILL PAY FOR I T S E L F  I N  TWO YEARS/  RE 
PERCENT OF THE P O P U L A T I O N  WILL L I V E  I N  C I T I E S  I N  TEN YEARS ( C O M P O S I T I O N  Q U A N T I T Y  PROJECTIONS I /  I N  1978 - 
T I O N  I /  B U R I E D  25 YEARS AND S T I L L  L E G I B L E  ( S A N I T A R Y - L A N D F I L L  DECOMPOSI 
GE(SEWAGE1 I /  FOUR YEARS OF COMPOST PROGRESS I N  W I L L I A M S T O N  ( R I K E R  SLUD 
T A R Y - L A N D F I L L  C O L L E C T I O N  1 / P E O R I A ' S  E I G H T  YEARS OF P R I V A T E  D I S P O S A L  AN EXAMPLE TO OTHERS ( S A N I  

DANO C O M P O S I T I O N ( C O M P 0 S T )  I /  S I X  YEARS OF REFUSE COMPOSTING I N  B R I T A I N  ( C O S T ( C A P 1 T A L )  
Cr )ST(  O P E R A T I O N )  I / A F I R M  P R I C E  FOR S I X  YEARS O F  S E P V I C E  ( S A N I T A R Y - L A N D F I L L  C O S T ( E Q U 1 P M E N T I  

CCNVERSION OF ORGANIC S O L I D  WASTES I N T O  YEAST. ( SALVAGE H Y D R O L Y S I S  ECDNCMICS F E R M E N T A T I O N  1 1  

DENVER'S NEW F I L L  TO LAST 40 YEARS I S A N I T A R Y - L A N D F I L L  TRANSFER-STATION I /  

GE ( COMPOSTING S O I L - C O N D I T I O N I N G  ) /  T E N  YEARS OF S O I L  IMPROVEMENT W I T H  PEAT, REFUSE, AND SLUD 

01-07-0 1960 
03-0 1-0 18 22 
0 1-07-0 21 39 
03-13-01802 
09-0 1-009 34 
03-05-0 1829 
03-0 1-0 179 1 
01 -1 2-0 16 76 
03-01-00559 
0 2 -0 3-0 00 7 4  
07-0 1-0 1 8 3 5 

06-03-01699 
07-0 1-0 15 49 
@ 6-0 3-00 645 
07-0 2-00100 
06-0 6- 00  37 6 
10- 13-0 2107 

o 7-0 aAooo a9  
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ASTE COMPOST A F T E R  V A R I O U S  TREATMENTS W I T H  REGARD T O  Y I E L D  AND N U T R I E N T  U P T A K E  ( C O M P O S T ( F E R T I L 1 Z E R - V A L U E )  
ASTE COMPOST A F T E R  V A R I C U S  TREATMENTS WITH REGARD TO Y I E L D  AND N U T R I E N T  UPTAKE ( COMPOSTING F E R T I L I Z E R - V A L  
E F F E C T  OF C A N U F I K G  k I T H  COMPOSTED TOWN REFUSE ON THE Y I E L D  AND ON SEVEPAL I M P O R T A N T  C H A R A C T E P I S T I C S  OF THE 

O P E R A T I O N  CLEANUP Y I E L D S  4,700 TONS O F  WASTE ( BULKY-WASTE ) /  
P R I V A T E  HAULERS ARE T H E  D I F F E R E N C E  TO NEW YORK/ 

MAMMOTH BUDGET I S  A MUST FOR NEW YORK ( C O L L E C T I O N  I /  
T H E  HOkt N k Y  AND WHEREFOR OF C L E A N S I N G  I N  NEW YORK ( I N C I N E R A T I O N  C O L L E C T I O N  I /  

$214 M I L L I O N  SOUGHT I N  NEW YORK C I T Y  ( P R O J E C T I O N S  VOLUMES I N C I N E R A T I O N  ) /  
O F  JUNK CARS ( C O L L E C T I O N  BULKY-WASTE I /  NEW YORK C I T Y  - PLANT T O  ACCEPT B I D S  FOR CONTRACT-REMOVAL 

I O N  I /  NEW YORK C I T Y  APPROVES REFUSE SACKS ( S A C K ( P A P E R 1  COLLECT 
I O N )  I /  NEW YORK C I T Y  GETS M0P.E REFUSE TRUCKS ( E Q U I P M E N T ( C 0 L L E C T  

BULK P E F U S E  C O L L E C T I O N  H E L P S  KEEP NEW YORK C L E A N  ( BULKY-WASTE I /  
THREE C O M M U N I T I E S  I N  NEW YORK C O N S I D E R  M U N I C I P A L  C O L L E C T I O N /  

Q U A N T I T Y  C O M P O S I T I C N  I /  S A N I T A T I O N  NAVY CARRIES NEW YORK D A I L Y  REFUSE ACROSS W I D E  B A Y  TO L A N D F I L L  S I T E  I 

A R Y - L A N D F I L L  I /  NEW YORK RUNS WORLD'S LARGEST S A N I T A R Y  F I L L  ( BARGE S A N I T  
T E N  BP.OTHERS A C T I V E  I N  NEW YORK H A U L I N G  F I R M /  

S A N I T A R Y  L A N D F I L L  OPERATIONS I N  NEW YORK S T A T E  ( C O S T ( O P E R A T I N G 1  SALVAGE F I N A N C I N G  ) /  
NEW YORK STATE AMENDS S A N I T A R Y  CODE FOR 1963 ( LAW I /  

R )  V E C T O R ( C O N T F 0 L )  C C S T ( D I S P 0 S A L )  BULKY-WASTE ) /  NEW YORK S T A T E  H E A L T H  DEPARTMENT PUTS CURB ON OPEN DUMFS 
S T E  C O L L E C T I O N  I /  NEW YOPK TO ACCEPT UNWANTED J A L O P I E S  ( C A R ( J U N K 1  BULKY-WA 
ONTROLI  I /  YOU D O N ' T  NEED A T A L L  STACK ( I N C I N E R A T I O N  E M I S S I O N ( C  
G E I  C O L L E C T I O N  I /  YOU MUST HAVE A GARBAGE D I S P O S A L  U N I T  ( G R I N D E R t G A R B A  

DO YOU R E A L 1  ZE ( S A N I T A R Y - L A N D F I L L  C O S T ( O P E R A T 1 N G I  I /  
HOW DO YOU S E L L  COMPOST ( MARKETING(COMPOST1 1 /  

L A N D F I L L  ODOR(CCNTR@LI  C C M F O S I T I O N  SETTLEMENT ) /  WHY YOU SHOULD A V O I D  HOUSING CONSTRUCTION ON REFUSE LANDF 
L U T I O N I A I R )  E M I S S I O N ( C 0 N T R O L )  LAW I /  WHAT YOU SHOULD KNOW ABOUT THE NEW ' I  C L E A N - A I R  ACT ( POL 

NT GAS-SEEPAGE U T I L I Z A T I O N  I / HOW T O  USE YOUR COMPLETED L A N D F I L L S  ( S A N I T A R Y - L A N D F I L L  SETTLEME 
T ( C A P I T A L  ) /  I' S M I L E  - YOUR I N C I N E R A T O R  I S  ON TV ( INCINERATOR-CONTRCL CCS 

WHY NOT COMPACT YOUR I N D U S T R I A L  WASTE ( TRANSFER-STATION ECONOMICS I /  

P H I L A D E L P H I A  YOUTH'S P E R S I S T E N C E  F I N D S  B U R I E D  T R E A S U R E - - I N  A CUMP/ 

SOME DAY - PAPER S H I R T S  YOU WASH DOWN THE S I N K  ( C O M P O S I T I O N  1 /  

PUT YOUR L E A V E S  T C  WORK ( COMPOSTING ) /  

Z 
I /  WHY T H I S  NEW ZEALAND C I T Y  CHOSE COMPOSTING ( C O M P O S I T I O N  ECONOMICS 

(SEWAGE) I /  ZIMMERMAN PROCESS I N S T A L L A T I O N  ( W E T - O X I D A T I O N  SLUDGE 
A T I O N  SLUDGE(SEWAGEI  1 /  F I R S T  ZIMMERMAN PROCESS P L A N T  N E A R I N G  C O M P L E T I O N  ( WET-GXID 

SLUDGE TREATMENT AND D!SPOSAL BY T H E  ZIMMERMANN PROCESS ( W E T - O X I D A T I O N  ) /  

D PAPER I h D U S T R Y  ( k E T - C X I C A T I O N  I /  T H E  ZIMMESMANN PROCESS AND I T S  A P P L I C A T I O N  I N  THE F U L F  AN 
ET-D X I DAT I O N  I / ZIMMERMANN PROCESS FOR T H E  CHEMICAL PULP I N D U S T R Y  ( W 
D A T I O N  I /  ZIMMERMANN PROCESS FOR THE P U L P I N G  I N D U S T R Y  ( WET-OX1 
I D A T I O N  ) /  P U R I F Y I N G  M E T A L L I C  S A L T  SOLUTIONS SUCH AS Z I N C  C H L O R I D E  S O L U T I O N S  USED I N  V U L C A N I Z I N G  OR PARCHM 

I D A T I O N  OF SPENT S E M I C H E M I C A L  P U L P I N G  L I Q U O R S  BY THE ZIMMERMANN PROCESS ( W E T - O X I D A T I O N  I /  ox 

TOLEDO USES ZONE C O L L E C T I C N  ( C O S T ( C O L L E C T I 0 N )  I /  
ZONE-TYPE REFUSE CONTRACTS ( LAW ) /  

THE R E F O R E S T A T I O N  E X P E R I Y E N T  AT T H E  ZONSER H E A T H  ( APPL I C A T I O N I C O M P O S T )  ) /  
I S S  I ON (CONTROL 1 1 / 0.72 C U  F E E T  OF F L Y  ASH PER T O N  OF REFUSE BURNED ( EM 
EFUSE BOOK SHOhS GREAT RANGE OF U.S. ORDINANCES PART 1 ( L E G A L  LAW I /  R 
/ DUTCH I N C I N E R A T O R  TO BURN 1 10@@ TONS D A I L Y  I POWER I N C I N E R A T I O N  HEAT-RECOVERY ) 
CK AND SHOVEL ( S A N I T A R Y - L A N D F I L L  I /  1720F ACRE L A N D F I L L  CONTRACTOR BEGAN I N  1932 U S I N G  P I  
A I L - H A U L  TRANSFER-STATION I /  E N V I S I O N  T R A I N  LOADS O F  11500 - 2,@00 TONS TO D E L I V E R  B A L E S  I N  A SEALED R A I L C  
1 I/ HOUSEHOLD GARBAGE GRINDERS USE 1.14 GALLONS CF WATER PER PERSON D A I L Y  ( G R I N D E R l H O M E  

N I T A P Y - L A N D F I L L  C O L L E C T I O N  1 / SANTA BARBARA AWARDS 1 0 - Y E A R  REFUSE S E R V I C E  CONTRACT ( C O S T ( C O L L E C T I 0 N )  SA 

T I O N S  S A N I T A R Y - L A h D F I L L  S A L V A G E ( M E T A L S 1  ) /  E S T I M A T E D  1 2  M I L L I O N  TONS A YEAR B Y  1980 I N  SOUTHERN C A L I F O R N I A  

TWO EURCPEAN C I T I E S  USE CRUSHERS O P E R A T I N G  ON 10-HOUR SCHEDULE ( G R I N D I N G  I /  

L E A V E S  ADD 10n,000 YARDS T O  L I T T E R  L O A D  ( C O L L E C T I O N ( L E A V E S )  ) /  

MAKE COMPOST I N  14  DAYS ( COMPOSTING F E R T I L I Z E R - V A L U E  I /  
P U L V E R I Z A T I O N  F A C I L I T Y  HAS C A P A C I T Y  OF 15 TONS AN HOUR ( B A L L I S T I C - S E P A R A T I O N  G R I N D I N G  I/ 

OMPOST(ANALYS1S)  I /  SED RESEARCH REPORT NO. 16 ON REFUSE COMPOSTING E X P E R I E N C E  I N  NETHERLANDS ( C 

N I /  19 M I L E S  NOT TOO LONG FOR TOULON ( BULK-TRANSPCRTATIO 
( O P E R A T I N G )  ) /  V I  L L A G E  OF 16 1000 SAVES $ 2 4 r 0 0 0 / Y R  W I T H  S A N I T A R Y  L A N D F I L L  ( COST 

C L E )  I /  MEN MAKE 19,000 P I C K U P S  EVERY WEEK ( FREQUENCY C O L L E C T I O N ( V E H 1  
1120C ACRE L A N D F I L L  CONTRACTOR BEGAN I N  1932 U S I N G  P I C K  AND SHOVEL ( S A N I T A R Y - L A N D F I L L  I /  

C O N T A I N E R ( S 1 Z E I  I /  REFUSE C O L L E C T I O N  AND D I S P O S A L  I N  194 WESTERN C I T I E S  ( FREQUENCY G R I N D E R ( H 0 M E )  CREW(CCL 
C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1954-1955/ REFUSE 
C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1956-1957/ REFUSE 

C O L L E C T I O N  AND D I S P O S A L  - AN ANNOTATED B I B L I O G R A P H Y  1958-1959/ REFUSE 

L O G I C A L  S T U D I E S  ON GAPBAGE F E R M E N T A T I O N  I N  WARSAW I N  1959 ( COMPOSTING F E R T I L I Z E R - V A L U E  ) /  TECHNO 

C O L L E C T I O N  AND D I S P @ S A L  - AN ANhOTATED B I B L I O G R A P H Y  1960-1961/ REFUSE 
ARNHEM COMPOST P L A N T  - NOTES ON I T S  O P E R A T I O N  D U R I N G  1961 ( COMPOSTING C O M P O S I T I O N  ) /  T H E  
S T R U C T I O N  CN P H C E N I X  CCMPOST PLANT T O  B E G I N  FEBPUARY 1961 ( COMPOSTING D A N 0  ) /  CCN 
V I T I E S  OF THE STATE I N S T I T U T E  CF H Y G I E N E  I N  T H E  Y E A R  1961  ( H E A L T H  COMPOSTING P O L L U T I O N ( W A T E R I  I /  THE A C T 1  

C O L L E C T I O N  ANC D I S P O S A L  - AN ANNOTATED B I B L T O G R A P H Y  1962-1963/ REFUSE 

S A N I T A R Y  L A N D F I L L S  S E R V I N G  C A L I F C R N I P  COMMUNITIES I N  1957 ( COST(OPERAT1NG) C O S T ( C A P 1 T A L )  O P E R A T I O N  I /  

USE OF COMPOST I N  T H E  NETHERLANDS I N  1959/ 

S E V E N T H  TRANSFER O P E R A T I O N  S I N C E  1959 OPENS I N  S E A T T L E /  

NEW YOFK S T A T E  AMENDS S A N I T A R Y  CODE FOR 1963 ( LAW I /  
I N C I N E R A T O R  T E S T I N G  PROGRAMS 1966 ( I N C I N E R A T I O N  T E S T  E M I S S I O N ( C O N T R O L 1  / 

RS S I T E - L O C A T I O N  REGIONAL-APPROACH I/ PROCEEDINGS OF 1966 I N S T I T U T E  OF S O L I D  WASTES ( I N C I N E R A T I O N  R E S I D U E  

CENTRALZUG PNEUMATIC-TRANSPORT C O L L E C T I O N  I /  1984 I N  1967 - USE O F  A I R  FOR C O N V E Y I N G  REFUSE OVER V A R Y I N G  D 
SUMMARIES 1 S O L I D  WASTES DEMONSTRATION GRANT PROJECTS 1968 ( GRANT MANAGEMENT ) / 
M M A R I E S  OF S O L I D  WASTES RESEARCH AND T P A I N I N G  GRANTS 1968 ( P L A N N I N G  PERSONNEL RESEARCH I /  su 
N N I N G  GRANT MANAGEMEhT I /  P R E L I M I N A R Y  D A T A  A N A L Y S I S ,  1968 N A T I O N A L  SURVEY OF COMMUNITY S O L I D  WASTE P R A C T I C  

ROLE OF PACKAGING I N  S D L I C  WASTE MANAGEMENT 1966 TO 1976 ( TRENDS I /  THE 
N T E N  YEARS ( C O M P O S I T I C N  Q U A N T I T Y  PROJECTIONS I /  I N  1978 - S E V E N T Y - F I V E  PERCENT O F  T H E  P O P U L A T I O N  WILL L I  
I N C I N E R A T I O N  T O  MEET ABOUT 60 PERCENT REFUSE R I S E  B Y  1980 ( C O S T ( C A P I T A L 1  COMPOSTING S A N I T A R Y  L A N D F I L L  DES 
L V A G E ( M E T A L S 1  ) /  E S T I M A T E D  12 M I L L I O N  TONS A Y E A q  BY 1980 I N  SOUTHERN C A L I F O R N I A  ( P R O J E C T I O N S  S A N I T A R Y - L A  
ANCES I CENTRALZUG PNEUMATIC-TRANSPORT C O L L E C T I O N  I /  1984 I N  1967 - USE OF A I R  FOR CONVEYING REFUSE OVER V 
G A N I C  WASTES - AN ANNOTATED B I B L I O G R A P H Y ,  SUPPLEMENT 2 /  COMPOSTING GF OR 

THE ROLE OF PACKAGING I N  S O L I D  WASTE MANAGEMENT 1966 TO 1976 ( TRENDS I /  

I N C I N E R A T I O N  OF BULKY REFUSE, PART 2 ( E M I S S I O N ( C O N T R 0 L I  I /  

06-C6-01287 
06-06-0 16 86 
06-06 -0 1 8  72 
0 1 4 7 - 0  10 3 5 
03-01-0 1645 
03-08-01763 
C8-0 1-012 58 
02 -03 -00 2 2 5 
01-C7-0@ 6 84 
03-09-0 1946 
03-0 1-0 11 9 4  
03-0 1-OC733 
03-0 1-0 10 48 
09-06-00715 
03-01-0 1642 
07-01-01635 
07- 0 1-00 7 51 
01-04-0 17 61  
01 -04-0 17 8 1  
03- 13-0 18  20 
08-03-0 1355 
09-07-00125 
07-0 1-01080 
06-05-00886 
07-10-00177 
01-04-0 1074 
01  -12-0 10 15 
07- 10-000 9 1  
08-03-00101 
03-05-30863 
06-04-00 2 12 
0 1-1 2-0 1545 

06-0 3-0 0 8 7 8  
10-01'01043 
10-0 1-0 10 28 
10- 0 1-0 20 7 5 
10-01-02047 
1 0 -0 1-0 20 42 
10-01-02076 
10-0 1-0 20 34 
10-0 1 -020 5 3 
03-0 1-0 1339 
0 3 4  1-0 1438 
06-06-00340 
08-06-0 1202 
01-04-0 1645 
08-03-01826 
07-0 1-0 1906 
10-08-000 53 
0 9- 0 7- 0 1 1 38 
05-03-00 5 12 
07-0 1-01453 
03- 13-0 1802 
02 -0 3 -0 00 7 6 
06- 04-0 1 8 55 
05-0 2-005 13  
06-03-00258 
07-01-00574 
03-03-01318 
0 3-0 1-0 1800 
07-0 1-0 1906 
03 -0 1 -0 16 98 
0 1- 0 1-001 68  
01-0 1-005 16 
07-0 1-0 1496 
0 1-0 1-00 5 40 
06-06-00 3 3 2 
06-01-0 1125 
03-03-00700 
01-0 1-00 5 84  
06-03-0020 5 
06-03-0 1977 
06-09-0 1865 
0 1-0 1-0068C 
01 -04-0 176 1 
0 8- 0 6- 0 0 4 4  5 
01-01-02109 
11-02-02152 
10-09-01052 
0 1-0 1-0 1507 
0 1-0 1-01 506 
01-01-015 10 
11-02-02152 
02-Q3-000 74  
0 8-03-000 33 
02-03-00076 
10-09-0 1052 
01-0 1-00617 
08-07-00476 
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EFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES P A R T  2 ( L E G A L  LAW ) /  R 
T R A N S F E R - S T A T I C N  ) /  E N V I S I O N  T R A I N  LOAOS O F  19500 - 2,000 TONS TO D E L I V E R  B A L E S  I N  A SEALED R A I L C A R  CONTA 

I N C I N E R A T O R  D E S I G N  ( P A R T  2 )  ( E M I S S I O N ( C 0 N T R O L I  F U R N A C E l T Y P E )  I /  
P U L P I N G  SYSTEM REDUCES WASTE TO 20 PERCENT OF VOLUME ( SOMAT Q U A N T I T Y  I /  

T I O N ( L A N D I  ) /  SAN D I E G O  D I S P O S A L  P L A N  PROVIDES FOP A 20-YEAR P O P U L A T I O N  I N C R E A S E  ( S A N I T A R Y - L A N D F I L L  RECLA 
L )  I /  200 - 350 TONS O F  T I N  SALVAGED MONTHLY ( SALVAGE(META 

TONAWANDA P L A N N I N G  200 TON E X P A N S I O N  ( I N C I N E R A T I O N  C O S T ( C A P I T A L 1  ) /  
COUNTY PLANS D I S P O S A L  NEEDS TO YEAR 2000 ( C O S T ( C O L L E C T I 0 N J  REGIONAL-APPROACH I /  

EACH YEAR ( B O T T L E S  TIFU-CANS P L A S T I C  ) /  2 5  B I L L I O N  BOTTLES,  48 B I L L I O N  CANS D I S C A R D E D  BY U.S. 
PAPER CONTAINERS T R I M  MAINTENANCE COST 25 PERCENT ( C O L L E C T I O N  ) /  

O S I T I O N  1 /  B U R I E D  2 f  YEARS AN0 S T I L L  L E G I B L E  ( S A N I T A R Y - L A N D F I L L  DECOMP 
N ( C O N T A I N E R 1  I /  EX-FOOD CATERER B U I L D S  2 8  TRUCK TOLEDO ROUTE ( C O L L E C T I O N ( V E H 1 C L E )  C O L L E C T 1 0  

T H E  NEW EAGLE COMPRESSLOAD 3 ( COMPACTION ) /  
EFUSE BOOK SHOWS GREAT RANGE OF U.S. ORDINANCES PART 3 ( LEGAL LAW ) /  R 
EFUSE, IMPORTANCE OF T A K I N G  R E P R E S E N T A T I V E  SAMPLE OF 3 C U  M S I Z E  ( S A M P L I N G  A N A L Y S I S  I /  NEW GENERAL D I R E C T  

S T ( O P E R A T I O N 1  Q U A N T I T Y  ) / L E S S  THAN 3,000 DOLLARS PER T O N  ( I N C I N E R A T I O N  C O S T ( C A P 1 T A L )  CO 
VACUUM NETWORK SERVES 3 ,000  APARTMENTS ( C O L L E C T I O N  PNEUMATIC-TRANSPCRT ) / 

CONCEPT AND D E S I G N  OF 3-WAY COMPOSTING PROJECT/  
E ODOR VECTOR 1 /  S O L I D  h A S T E  REDUCTION/SALVAGE PLANT 3 R D  PROGRESS REPORT C I T Y  OF MADISON P I L O T  P L A N T  ( G R I  
T Y  I /  DENVER TRANSFER S T A T I O N  HANDLES 30 C I T Y  PACKER TRUCKS D A I L Y  ( C O S T ( C O L L E C T I 0 N I  Q U A N T I  

I L L  R O U T I N G  ECONOMICS COLLECTION-EQUIPMENT ) /  WE CUT 30 PERCENT FROM OUR REFUSE C O L L E C T I O N  COSTS ( I N C I N E R  
GARBAGE GRINDERS ADD ONLY 30 PERCENT ( G R I N D E R ( G A R 6 A G E )  SEWER I /  

300 PERCENT BIGGER PAY LOADS ( C O L L E C T I O N  ) /  
M O B I L E ,  ALABAMA B U I L D S  30@ TON PER DAY COMPOST P L A N T  ( COMPOSTING ) /  

COLLECTION SANITARY-LANDFILL COST(OPERATINGI 1 1  31 PERCENT M O R E  REFUSE WITH 4e PERCENT FEWER TRUCKS ( 
ONE-MAN L A N D F I L L  SERVES 35,OOC PEOPLE ( S A N I T A R Y - L A N D F I L L  COST ( O P E R A T I N G )  I /  

200  - 350 TONS OF T I N  SALVAGED MONTHLY ( S A L V A G E I M E T A L )  I /  
WE SAVE 37 PERCENT ON REFUSE C O L L E C T I O N  ( C Q S T ( O P E R A T I N G 1  J /  

EFUSE BOOK SHOWS GREAT PANGE O f  U.S. ORDINANCES P A R T  4 ( LAW ) /  R 
ONF TRUCK SERVES 4,400 PEOPLE ( C O L L E C T I O N  I /  

O P E R A T I O N  CLEANUP Y I E L D S  4 ,700  TONS OF WASTE ( BULKY-WASTE I /  
E N T  1 /  BUCHANAN I S  L A N D F I L L  USES 4-WHEEL TRACTOR ( S A N I  TAR Y- LANDF I L L  COMPACT1 ON-EQUI PM 
L COST(OPERAT1NGI  ) /  31 PERCENT MORE REFUSE W I T H  40 PERCENT FEWER TRUCKS ( C O L L E C T I O N  S A N I T A R Y - L A N D F I L  

) /  A 40-YARD TRANSFER TRUCK-AND-TRAI LER ( T R A N S F E R - S T A T I O N  
DENVER'S NEW F I L L  TO L A S T  40 YEARS ( S A N I T A R Y - L A N D F I L L  TRANSFER-STATION ) /  

EAT-RECOVERY T U R B I N E ( G A S 1  I /  COMBUSTION POWER U N I T  - 400 (CPU-40@ - A T E C H N I C A L  ABSTRACT ( F L U I D I Z E D - B E D  H 
( C o L L E C T I C N ( C C N T A 1 h E G )  ) /  AUTO MANUFACTURERS REPORT 400 POUNDS OF REFUSE FOR EACH NEW U N I T  ASSEMBLE-D ON L 

40@ TONS PEP 8-HOUR S H I F T  ( C O S T ( C A P 1 T A L )  I/ 
T I O N ( C O N T A I N E R 1  S A N I T A R Y - L A N D F I L L  COST(OPERAT1NG) I /  400 YEAR OLD F L O R I D A  C I T Y  MODERNIZES W I T H  CONTAINERS 
ON I /  MANUFACTURER CUTS WASTE COST 42 PERCENT W I T H  S T A T I O N A R Y  COMPACTOR ( TRANSFER-STAT1 

433 PERCENT LARGER ( I N C I N E R A T O R  I /  
CHICAGO COSTS UP AS MUCH AS 456 PERCENT ( C O S T ( C O L L E C T I 0 N )  I /  

T I N - C A N S  P L A S T I C  I /  2 5  B I L L I O N  BOTTLES,  48 B I L L I O N  CANS D I S C A R D E D  BY U.S. EACH YEAR ( BOTTLES 

E Y  ( Q U A N T I T Y  C C L L E C T I O N  I /  PER C A P I T A  F I G U R E  O F  5.1 POUNDS O F  MATTER D A I L Y  I N D I C A T E D  B Y  N A T I O N A L  SURV 
( COST ( C A P I T A L )  COST(OPERAT1NC)  E M I S S I O N ( C O N T R 0 L I  I /  49 M U N I C I P A L I T I E S  J O I N  I N  COUNTY-WIDE I N C I N E R A T I O N  PL 

P U L V E R I Z A T I O N  A T  B R I T I S H  S I T E  REDUCES MATTER B Y  50 PERCENT ( G R I N D I N G  J /  
W I S C O N S I N  CRUSHER FOR 50 TONS D A I L Y  I GONDARD ) /  

I I /  P U L V E R I Z A T I O N  PLANT T O  HANDLE 500 TONS D A I L Y  ( GONDARD C O S T ( C A P 1 T A L I  C O S T ( 0 P E R A T I N G  
G R I N D I N G  I /  C I T Y  S E L E C T S  I N C I N E R A T I O N  TO MEET ABOUT 60 PERCENT REFUSE R I S E  BY 1980 ( C O S T t C A P I T A L )  COMPOS 

S A N I T A R Y  L A N D F I L L  COSTS 68 CENTS PER TON FOR D I S P O S A L /  
T A R Y - L A N D F I L L  ) / 70 ,000  F L I E S  PER CU-FT OF GARBAGE ( PEST-CONTROL S A N I  
EN-DUMP L4W A G R I C U L T U R A L ( Q U A N T I T Y 1  ) /  STATE PRODUCES 71.5 M I L L I O N  TON MOUNTAIN O F  REFUSE EVERY YEAR ( QUAN 

PLANS FOR 8,150 TONS PER DAY A T  L A N D F I L L /  
400 TONS PER 8-HOUR S H I F T  ( C O S T ( C A P 1 T A L )  I /  

80,000,000 B O T T L E S  A D A Y  ( L I T T E R I N G  I /  
L L  I N C I N E R A T I O N  I /  S O L I D  WASTES - EVEPY DAY, ANOTHEP. 800 M I L L I O N  POUNDS ( Q U A N T I T Y  PROJECTION BULKY-WASTE 

94 PERCENT I' AYE ( S A C K ( P A P E R 1  ) /  
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01-04-01647 
10-08 -000 5 3 
08-13-01144 
05-04-02156 
07-01 -0 1804 
04- 0 1-002 3 6 
08-03-01831 
01-05-01796 
11-0 1-00072 
03-09-0 1780 
0 7- 0 8-000 89 
0 3-0 1-0 17 99 
03-05-01253 
0 1- 04-0 16 53 
02-04-0 1246 
10-09-012 61 
0 8- 0 3-0009 4 
06-02-008 35 
05-0 2-0 18 5 8  
03-03-00995 
09-01-00400 
03-07-0 1436 
0 3-0 1-0 10 8 1 
06-03-00837 
0 3-0 1-0 145 8 
07-01-0 100 1 
04-01-00236 
0 3-0 1-00 3 6 1 
01-04-01669 
03-0 1-00103 
01-07-01035 
0 7-0 2 -0 16 0 4  
03-0 1-01 458 
07-01-01835 
03-0 3-0 1466 
10- 0 6- 0 2 174 
03-0 1-0 1792 
0 8-0 3- 0 0 59 9 
03-01-01814 
03-05-01845 
08-0 3-0 1406 
03-06 -0 17 13 
11-01-00072 
08-03-00552 
02 -0 1 -005 15 
05-09-00511 
05-0 2-00 6 9 3 
05-02-00660 
08-0 3-000 33 
07 -1 2-006 49 
07-05-001 1 8  
02-01-0 1741 
07-01-00230 
08- 03-00599 
02-0 1-02172 
01 -0 1-0 10 46 
03-09-01861 
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