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ABSTRACT 

This doc'ment was prepared to provide the U . S  Air Force fire protection 
community with an integrated program for handling hazardous materials 
(HAZMAT)s and hazardous material incidents. 

The goal of the project was to define and identify a computer system f o r  
the base fire departments that would facilitate hazard assessment and 
response during HAZMAT emergencies, provide HAZMAT incident management 
guidelines, and provide a training t o o l  to simulate emergency response 
during normal times. To reach this goal, site visits to Air Force bases 
were made to observe existing HAZMAT related organizations, their methods 
and procedures used in HAZMAT management, and to collect personnel input 
for the development of the computerized Hazardous Materials Incident 
Management System (HFIIMS). In a following phase, the study concentrated 
on defining strategic areas of concern to emergency response personnel. 
Particular emphasis w a s  given to such areas as responsibilities and roles 
for response agencies; personnel requirements to handle HAZMAT incidents; 
procedures to follow during HAZMAT incidents and decontamination; 
personnel evacuation; postincident evaluation and feedback; emergency 
response personnel participation in installation restoration program; 
personal protective clothing; mutual aid requirements; and training. In 
light of federal regulations and good HAZMAT management practices, f u t u r e  
recommendations were made f o r  purchase, use, storage, disposal, and 
management of HAZMATs during their life cycle on bases and during 
incidents. This detailed technical report and the HMIMS are expected to 
meet the integrated HAZMAT program needs primarily of A i r  Force fire 
departments and secondarily in other response agencies. 





SECTION I 

INTRODUCTION 

A. OBJECTIVE 

......- 

The primary mission of the Environmental Protection for Hazardous 
Materials (HAZMATs) Incidents project was to assist U.S. Air Force 
(USAF) fire department personnel in HAZMAT incident management. This 
objective involved (1) a definition of the extent of HAZMATs, ( 2 )  a 
review of pertinent regulations and job requirements pertaining to 
W M A T  incidents, ( 3 )  identification and refinement of a computer- 
assisted incident management system, and (4) a definition of HAZMAT- 
related issues for fire department personnel, including training and 
protective clothing. Within the framework of the objective, all major 
HAZMAT-incident related issues were identified and, to some extent, 
characterized. Included are proposed solutions to identified problems. 

B. BACKGROUND 

During the past decade, chemical exposures have become recognized 
for the potential hazards they actually represent. Before that time, 
proper caution had not been acknowledged as to inadvertent or even 
planned exposure regarding hazardous chemicals. With the advent of 
long-term rodent carcinogen bioassays and, more recently, mutation 
assays, the list of "hazardous" chemicals has grown from a small handful 
to hundreds, perhaps thousands. Each year, the list of recognized 
animal carcinogens and suspected hwnan carcinogens increases. 

In recognition of the increasing awareness and better knowledge of 
potential chemical hazards, the Environmental Protection Agency (EPA), 
and other governmental agencies have passed a succession of proenviron- 
ment regulations t o  implemenr. laws protecting the individual and the 
environment. Some of the primary actions have been the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) as 
amended by Superfund Amendments and Reauthorization Act (SARA) of 1986, 
the Toxic Substances and Control Act (TSCA), the Resource Conservation 
and Recovery Act (RCRA), Occupational Safety and Health Administration 
(OSHA) regulations, the Department of Transportation (DOT) regulations, 
the Safe Drinking Water Act (SDWA), the Clean Water Act (CWA),, and the 
Clean Air Act (CUI. Title I11 under SARA, in combination with OSHA's 
Hazard Conmunication Standard, has becwte the advocate and warning for 
the chemical worker and the general public. The Air Force (AF) provided 
various regulations and standards for interpreting these laws and 
regulations for the AF community. 

Private sector and governmental initiatives are designed to provide 
remedial action to chemical disposal facilities or contamination sites 
which environmental hazards exist. Many such locations exist on A i r  
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Force Bases (AFBs) and are being addressed under the Installation 
Restoration Program (IRP). As with other emergencies, fire protection 
personnel will be among the first respondents to IRP-related emergen- 
cies. This increased awareness requires that first respondents to 
hazardous chemical incidents must have adequate information about 
specific hazards involved to cover all phases of hazardous incident 
response, from preplanning through actual incident response. Many dif- 
ferent agencies have been tasked with one or more components of the 
overall need, often without additional personnel or financial 
resources. A comprehensive program tailored to meet the fire depart- 
ment's needs did not exist; therefore, this identified need was used to 
initiate the present program. 

C. .SCOPE 

The scope of this work included the following areas: (1) Determi- 
nation of the extent of the HAZMAT problem; (2) Characterization and 
supplementation of overall AF strategy directed toward HAZMAT manage- 
ment, including training and personnel protection needs; and 
( 3 )  Development of a Hazardous Materials Incident Management System 
(HMIMS). Within this effort it was also necessary to determine roles 
and interrelationships of a variety of agencies. 

The first task was to determine the extent of the HAZMAT problems 
relative to incident response at four selected bases, which were 
selected as reflective of the divergent HAZMAT activities within the 
AF. Selected were Andrews AFB, Maryland (AF Military Airlift Command); 
Edwards AFB, California (AF Systems Command); Hanscom AFB, Massachusetts 
(AF Systems Command); and Tinker A F B ,  Oklahoma (AF Logistics Command). 

HAZMAT problems were reviewed from the perspective of the fire 
department and of the other incident response agencies. These perspec- 
tives are necessary because of the features unique to an AF fire depart- 
ment, particularly the changing role of the fire department with respect 
to HAZMATs. Other roles for which substantial change was observed 
related to waste management. In addition to characterizing the extent 
of the HAZMAT problem, the first task examined resources available f o r  
W H A T  control as well as the HAZMAT response infrastructure. 

The second task involved identifying baseline procedures, regula- 
tions, and ongoing programs within the AF related to HAZMAT incident 
management. Included were an understanding of the fundamental philoso- 
phies governing decisions and actions; determination of emergency 
response personnel participation in IRP contract development and in 
associated safety and health plans; and determination of needs for a 
HAZMAT inventory and methods for its implementation. In addition, 
specific training and personnel equipment needs of fire protection per- 
sonnel were determined and criteria for certification of response per- 
sonnel were developed. 
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The third major activity involved identification and development of 
a prototype software package for HAZMAT incident management. This sys- 
tem was born out of requirements and needs identified in the first t w o  
parts of this program. 

A comprehensive program to assist the fire department during IRP 
incidents includes many of the components present during any W M A T  
incident. Therefore, in the interest of efficient use of resources, the 
present scope entails all normal day-to-day operational requirements as 
well as all IRP-related hazardous incidents. By including all possible 
situations in planning for a HMIMS, the best interest of the fire 
department is ensured. 

3 



SECTION I1 

EXTENT OF THE HAZARDOUS MATERIAL (HAZMAT) PROBLEM 
AT SELECTED AIR FORCE BASES 

A. INTRODUCTION 

This section provides the AF with an objective evaluation of HAZMAT 
problems at four selected AF bases that were visited to gain a general 
understanding of the issues and explore initiatives implemented by AF 
fire departments and other incident response agencies. 

In its broad connotation, the term "hazardous material information," 
incorporates the identities and locations of any HAZMAT as well as 
associated procedures and responsibilities. HAZMAT refers to any sub- 
stance that may pose a risk to health, safety, and property when impro- 
perly handled, used, stored, transported, or disposed. These HAZMAT 
issues have been explored first from a fire department viewpoint and 
from the perspective of the entire group of HAZMAT response agencies at 
each base. 

In addition to site visits, the project team examined existing AF 
documents, procedures, and doctrines related to HAZMAT incident res- 
ponse. These collective data form the basis for the information con- 
tained in this report. 

Despite differences, the extensive information gathering efforts at 
the four bases applies to all other bases generally. 

8. AVAILABILITY OF HAZMAT INFORMATION FOR FIRE DEPARTMENTS 

The requirement for increased awareness and involvement in the 
W M A T  incidents by fire protection personnel was first revealed by 
AF/LEE letter of 16 December 1985.f The LEE letter identified the fire 
department'a around-the-clock ability to respond to emergency situa- 
tions, including HAZMAT. This role is consistent with that defined in 
Air Force Regulation (AFR) 92-1, paragraph 2-2, in which the main fire 
protection objective is "to eliminate the causes of fire and reduce loss 
of life, injuries, and property damage, if fire occurs." However, fires 
are not always present in a HAZMAT incident. Such situations are 
addressed in Air Force Occupational Safety and Health (AFOSH) Standard 
127-68, Chemical Safety. 

*Headquarters AF LEE letter of 16 December 1985. 
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In addition to AF directives, pressures grew from the ever- 
increasing legislation. For example, the Hazard Communication Standard 
of the OSHA Federal Register (Reference 1) requires "all employers to 
provide information to their employees about the hazardous chemicals to 
which they are exposed ...." In addition, Title I11 of SARA requires 
emergency planning" and "community right-to-know" reporting on hazard- 

ous and toxic chemicals. 

1 )  

To comply with requirements, AF fire departments are called upon for 
a substantially increased commitment. For example, significant and dif- 
ferent resources are needed to properly carry out current day responsi- 
bilities. Major observations of this study relate t o  the provision of 
required resources for the fire departments. 

Based on the study of four bases, it is judged that informational 
resources, particularly information on chemical inventories and computer 
information -systems, are even more of a critical need than physical 
provisions. Host decisions about the need for additional physical 
resources (additional manpower, specialized protective suits, HAZMAT 
cleanup equipment, and material) must be based on a knowledge of poten- 
tial future incidents; therefore, detailed knowledge about the types of 
tIAzMATs on base and in the surrounding environment is required. 

Members of a fire departmenr must expend major efforts to locate, 
identify, and assess hazard levels of toxic materials so that they can 
apply this information. Despite major directives related t o  HAZMAT 
inventory tracking requirements given to other AF agencies, this situa- 
tion persists because tasking requirements are imposed without addi- 
tional resource allocations and centralized authority needed to 
administer such an effort. 

Overall, the availability of HAZMAT inventory information to the 
fire department is well below the desired level. Their W M A T  informa- 
tion level is based on inventories developed by fire departments from 
their own inspections and from some computer or manually processed lists 
provided to them by other agencies. Some of these lists may be useful, 
but most need format development and organization into information 
categories. It must be emphasized that these are fragmented information 
systems and they do not provide up-to-date, complete, and useful 
information to a responder. 

As the first respondent to W M A T  incidents, the fire department 
must have a knowledge of the identities, quantities, and locations of 
HAZMATs on base, as well as those entering and leaving base. The degree 
of desired specificity in quantity and location increases with increas- 
ing hazard potential of a material. Knowledge about the locations of 
large quantities of flammable materials as well as very small quantity 
toxic materials is an absolute necessity. Among the four bases visited, 
similarities existed in methods used to provide some of the required 
information; yet, a variety of inventory methods were being used. 
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The different phases of potential hazard can be broken down into 
three units: Base Supply, intended use, and waste. In between these 
aspects of life cycle, elements of storage and transportation are 
involved. The Base Supply inventory control process is similar from 
receipt to delivery points at the bases visited. This process begins 
with the AFOSH Standard 127-68, Chemical Safety, directing that all 
chemical materials shall be ordered through normal supply channels and 
that Base Bioenvironmental Engineer (BEE) must be consulted before 
ordering chemicals that have not been used in a particular shop. Super- 
visors also are cautioned against borrowing unfamiliar chemicals from 
other operations without BEE coordination. The BEE is made aware of the 
growing variety of items in a given shop and cognizant of the volume. 

1. Base Supply 

Although Base Supply retains knowledge of the delivery point and 
of the organization purchasing a given material, no uniform system was 
available to identify "typical inventories'' at Base Supply and their 
storage locations. (At Tinker AFB, an Air Force Logistics Command 
(AFLC), Form 981," Stock Record and Locator Form" is used to keep a 
running stock record for each chemical in hazardous chemical storage. 
As this is a manual form, it is possible that an exact inventory of that 
building may be unavailable in an emergency.) Throughout this procure- 
ment/supply process, there is no identified fire department involvement; 
although the BEE is involved in approvals for purchase, and Base Supply 
receives, stores, and distributes materials. 

If a delivery point is to a small building and the chemical is 
not further transported by the user to another location, there can be 
relatively good location specificity. Base Supply may have information 
as to the quantities shipped but not an existing HAZMAT inventory at 
certain locations, No coupling exists for incoming and outgoing data. 
At Tinker AFB, Base Supply provides the fire department with monthly 
Product Distribution Lists DO33 and DO02, containing information on 
transactions at Tinker AF'B for its primary mission as an AFLC (depot) 
and for transactions for tenants (as Base Supply). The fire department 
does not consider these lists to be useful, mainly because these lists 
do not include the proper chemical name of the material or mixture of 
materials but are listed by National Stock Number (NSN), which is not 
translated into chemical names and mixtures. There is no specific 
identification of the receiving location. In addition, tenant units do 
not always comply with AFOSH 127-68 in terms of having their purchases 
screened by BEE, and many times follow other practices. 

No formal or informal process for systematically obtaining 
inventory information from Base Supply was identified at Edwards AFB 
(although an inventory effort had just been started). At Andrews AFB, 
an inventory list is sent from Base Supply to BEE (every 4 to 6 months). 
At Hanscom AFB, no central inventory is available; Lincoln Laboratories, 
one of the tenants, maintains a computerized inventory. Other agencies 
at Hanscom AFB are required to provide information (usually handwritten) 
to the fire department. By inputting this information obtained from 
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users, the fire department at Hanscom AFB hopes to gain some concept of 
the inventory and of locations of BAZMATs. 

2. Transportation 

Transportation of chemicals into, out of, and within a base will 
be discussed in Section IID. Although a variety of agencies may be 
involved in the normal process, the fire department is involved only 
when notified of an emergency, and must obtain HAZMAT information when 
they arrive on scene, The fire department has no prior list to refer- 
ence. 

3. Waste 

For three of the bases visited (Andrews, Edwards, and Tinker), 
once a material becomes waste, i t  falls under the jurisdiction of the 
newly formed office of Environmental Management (EM) or Environmental 
Management Directorate (EMD). This agency is responsible for  trans- 
portation, storage, removal, cleanup, and disposal of hazardous 
wastes. The Environmental Coordinator (EC), who works for EM, files 
necessary reports to inform the state and EPA. In disposal coordina- 
tion, the EC contacts Defense Beutilization and Marketing Office (DRMO) 
and inspects the required paperwork. 

The EM directs the use of satellite areas and accumulation 
points €or  hazardous waste. At Andrews AF base, satellite areas may 
store hazardous waste under 100 kg per month (in 5-gal containers). If 
a large mount is to be disposed of at one time, a one-time "generation 
of waste" form is filed by the EC with the state and a temporary EPA 
number is granted. Uaste is moved regularly from satellite areas to 
accumulation points. Accumulation points with less than 90 days storage 
do not require permits, The fire department would have to contact the 
EC to obtain inventory information on hazardous wastes at the satellite 
areas or accumulation points. (This information was obtained at Andrews 
but is relevant to the other bases visited.) 

Andrews AFB has approximately 40 accumulation points. From 
these, the EC regularly moves waste to a permitted storage area, where 
DRMO takes responsibility for the waste. The fire department is not 
routinely notified when W M A T s  are transported, unless an accident or 
incident occurs. However, on a predetermined basis, the fire department 
performs routine walkthrough inspections. These multipurpose inspec- 
tions provide the fire department with a general perspective of activi- 
ties taking place at a11 locations on base. They provide cross- 
sectional observations of chemical inventories and lcoations, including 
the different stages of waste processing. While specifics of hazardous 
wastes located at satellite areas, accumulation points, or permitted 
storage facilities may not be known, information on chemical classes 
( i . e . ?  solvents, plating waste, acid waste, etc.) and typical quantities 
are identified. 
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4. Department of Defense HAZMAT Information System 

When a material is identified either by name or NSN, a variety 
of resources are available to assist the fire department in determining 
the level of hazard associated with a particular material. The most 
comprehensive assistance provided by the Department of Defense (DOD) is 
the Hazardous Materials Information System (HMIS).* 

The HMIS, established at the Defense General Supply Center in 
1979 is managed by the Defense Logistics Agency. It provides a place to 
store and access data from a Material Safety Data Sheet (MSDS) acquired 
during normal DOD procurement processes. The MDSDs are controlled by 
various focal points; each focal point must analyze its own MSDSs and 
supply input for the computer files. After the data are reviewed at the 
Defense General Supply Center, the information is keyed into a com- 
puter. The data base includes mostly HAZMATs. Some nonhazardous mate- 
rials are included to assure that they are not hazardous. The computer 
records are copied periodically to microfiche and distributed to over 
13,000 users. 

HMIS on-line was developed by the Hazardous Materials Technical 
Center (HMTC) at Rockville, Maryland, to provide easy access to HMIS 
records. Each record in the HMTC/IIMIS on-line file has more than 
60 data fields, some of which may be blank. Four different methods have 
been established to look at parts of these records. Each output format 
contains information relevant to a particular group of users: emergency 
response personnel, industrial hygienists, storage and handling per- 
sonnel, or transportation specialists. Each output format consists of 
those data fields used most often by the selected group. Any of the 
searchable data fields may be used when developing a search. 

The HMTC recently announced the availability of the €MIS on com- 
pact-disk read-only memory (CDROM) in addition to microfiche and 
magnetic tapes. W I S  on CDROM accessed by a personal computer would 
provide HAZMAT information listed by NSN.  

The HMIS is a valuable tool that can be used by the fire depart- 
ments to assist in hazard determination; yet, a key problem would exist 
if only N S N s  were known and the material was a mixture with a perfor- 
mance standard. Because toxicity/flamability may vary with suppliers, 
depending on the product components, an NSN is not a unique identi- 
fier. In addition, the presence of entries €or 30,000 materials does 
not ensure that the MSDS for each of these entries is complete. A 
variety of commercially available data bases are available, but they do 
not usually reference NSN.  

*Hazardous Materials Technical Center can be contacted at telephone 
number (800) 638-8958 €or HMIS information. 
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5 .  Fire Department HAZMAT Inventory List 

Many of the 100,000* recognized research and industrial chemi- 
cals are uaed in support of the AF flying mission, The DOD WIS con- 
tains information on more than 30,000* chemicals; however, there is not 
an AF specific HAZMAT list. 

In the absence of a generic W M A T  inventory list the Hazardous 
Materials Issue Report from Eglin AFB was examined (Table 1). The Eglin 
list had entries for NSWs, nomenclature, and the Issue Exemption Code 
(IEX), as explained in Section IIE1, AF HAZMAT Classification Systems. 
The KMIS system was used to identify chemical components for each HAZMAT 
identified with an NSN. (The same NSN, however was assigned to more 
than one product. Additional information would be helpful in identify- 
ing a specific product,) Identified chemicals were searched in the Com- 
puter-Aided Management of Emergency Operations (CAMEO) chemical informa- 
tion file, which is selected €or inclusion in the AF computerized 
IIMIHS. The CAMEO software is described in Section IIC2. 

The Eglin list contained 49 different materials, 33 of which 
were classified as IEX 9. The LWD MIS identified 44 of the 49 mate- 
rials and their components. Paints, thinners, and adhesives made up the 
bulk of the list; nearly everything is a mixture. A total of 150 com- 
ponents are in the 44 materials and all but 15 (10 percent) of these are 
found in the CAMEO file. On the basis of this sample, 90 percent of the 
materials are found in the detailed toxicological MSDS files. Conse- 
quently, it is believed that the CAMEO MSDS file, especially prepared 
for the use of fire departments throughout the United States, is a 
representative generic WMAT MSDS information file for AF use. Inven- 
tory entries not found in the CAMEO MSDS file can be entered as needed 
using the MSDSs of the manufacturer. Under OSHA regulations, all pur- 
chases need to be accompanied by an MSDS. For novel chemicals, an MSDS 
can be prepared by a qualified institution. 

Appendix A contains a list of Extremely Hazardous Substances and 
Toxic Chemicals, Extremely hazardous substances are identified by the 
EPA, All AF fire departments should be particularly aware of the loca- 
tion and quantity of these materials. Under SARA, Title 111, Sections 
302 and 304 requirements, if a facility has an extremely hazardous sub- 
stance greater than the threshold quantity set by the EPA, it is subject 
to the emergency planning and notification provisions. Identified toxic 
chemicals must be reported on toxic chemical release forms, if released 
from a facility (Section 313 of SARA). There are also lists of hazard- 
ous chemicals identified by OSHA and under Section 103 (a) of CERCLA, 

*Registry of Toxic Effects of Chemical Substances (RTEC), NIOSH 
data base e 

*WIS On-Line User's Guide Reference Manual, August 29, 1986. 
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TABLE 1. tlAzARDOUS MATERIALS ISSUE REPORT, EGLIN AIR FORCE BASE 

CAUEO 
Disk 
File 

Hazardous 
Components 

NSN Nomenclature U/I IEX ( r )  

(KMIS) 

8010005843148 

8010005843150 

8010000793762 

8010001818079 

8010010172480 
8010010234260 

Lacquer orange PT 9 

Lacquer spray, PT 9 
white 

Enamel white PT 9 

Thinner coating CN 9 

Polyurethane K T 9  
Polyurethane K T 9  

6810001844796 Acetone 

To 1 uene 
Acetone 
Butyl acetate 
Butyl cellosolve 
Isobutane 
Toluene 
Acetone 
Butyl acetate 
Butyl cellosolve 
Is obu tane 
Aliphatic naphtha 
Xylene substitute 
Aliphatic hydro- 

N-butyl-alcohol 
Methyl ethyl 
ketone 

Ethylene glycol 
ethyl ether 
acetate; ethyl 
cellosolve 
acetate 

carbons 

N-butyl acetate 
Xylene 
To 1 uene 
Not available 
Methyl ethyl 
ketone 

Ethylene glycol 
ethyl ether 
acetate; ethyl 
cellosolve 
acetate 
Ethyl acetate 
Lead chromate 
pigment 

Non-aqueous solu- 
t ion, hazard un- 
known, unidenti- 
f ied 

Acetone 

19.0 
45.0 
6.0 
2.0 
14.0 
19.0 
45.0 
6.0 
2.0 
14.0 
47.0 
43.0 

6.0 
6 . 0  

3o.a 

40.0 
10.0. 
8.0 
12.0 

22 .o 
12.0 

2.0 

100.0 

007-4654 

002-2672 
03 1-34 12 

oa 1-8 

036-8744 
00s-8871 
N/A 

004-85 1 
002-277 

005-1105 

NfA 
002-2672 
007-8151 
007-XX54 

NIA 

N/A 

030-665 
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TABLE 1. HAZARDOUS MATERIALS ISSUE REPORT, ECLIN AIR FORCE BASE 
(CONTINUED) 

NSP Nomenclature 

Hazardous 
Components 

(tlMXS) 

U/I IEX (z) 
CAMEO 
Disk 
File 

6610011200408 

8010005825382 

8040001178510 
8010010234261 

8040001182695 

6810002865435 

8010001412952 

8010001605787 

Methyl ethyl LB 
ketone 

Lacquer black PT 

Adhe e ive Tu 
Polyurethane KT 

Adhe 8 i ve N 

Ilropropyl CL 

Lacquer red PT 
alcohol 

Thinner lacquer GL 

Methyl ethyl 
ketone peroxide 
(in dimethyl 
phthalate) 

oxygen 1 
Oxygen ( a s  active 

Uethylene chloride 
Toluene 
Butyl-cellosolve 
lot available 
Methyl ethyl 
ketone 
To 1 uene 
Ethylene glycol 
monoethyl ether 
acetate: ethyl 
celloaolve 
acetate 

diirocyanate; 
hexamethylene 
diisocyanate 
monomer 

1, 6-~esawthylene 

Xylene 
Methyl ethyl 

Silane 
Isopropanol 

ketone 

To 1 uene 
Xylene 
Ethylene glycol 
mono bu t y 1 
ether (butyl 
cellorolve) 

Methyl ethyl 
ketone 
Isobutyl acetate 
Lactol spirits (50% 
distillation t e r  
peratute 206°F) 

49.0 

8.9 
40.0 
12.2 
3.1 

42 .O 
9.0 

14.0 

0.15 
5 .o 

5 
UNR 
100 

59.0 
7.0 

G . 5  

c3.5 
15 

042-7064 

N/ A 
024-3 154 
007-4654 
03 1-34 12 

005-1 105 
007-4654 

031-3414 

035-3579 
007-815 1 

005-1105 
OS 3-4434 
004-946 

007-4654 
007-8151 

03 1-34 12 

005-1105 
036-3662 

30 N/A 
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TABLE 1. HAZARDOUS MATERIALS ISSUE REPORT, ECLIN AIR FORCE BASE 
(CONTINUED) 

NSN 

Hazardous 
u,I Components 

(%I Nomencl a t ure 
CAMEO 
Disk 
File 

Toluol (50% distil- 
lation temperature 
231°F) 18 007-4654 
Isopropyl alcohol 15 004-496 
Methyl ethyl ketone 22 005-1105 

8010001605789 Thinner DR 9 Isobutyl acetate 15 036-3662 
Lactol spirits (50% 
distillation tem- 
perature 206°F) 30 N/A 

Toluol (50% distil- 
lation temperature 
231'F) 18 007-46 54 
Isopropyl alcohol 15 
Methyl ethyl ketone 22 005-1105 

polyurethane ketone 30 .O 005-1 105 

004-496 

8010001818080 Thinner, GL 9 Xethyl ethyl 

Ethylene glycol 
ethyl ether 
acetate; ethyl 
cellosolve 
acetate 40.0 N/A 

N-butyl acetate 10.0 002-2672 
Xylene 8.0 007-815.1 
Toluene 12 .O 007-4654 

ketone 40.0 005-1105 
Xylene 5.0 007-8151 
Ethylene glycol 
monoethyl ether 
acetate; ethyl 
cellosolve 
acetate 20.0 031-3414 
Hexamethyl ene 
diisocyanate 
monomer ; 

diisocyanate 0.2 035-3579 

hexamethylene 
diisocyanate 34.8 N/A 

8010001818281 Coating white KT 9 Methyl ethyl 

1, 6 hexamethylene 

Biuret of 
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TABLE 1. WARDOUS MATERIALS I S S U E  REPORT, EGLIP AIR FORCE BASE 
( COblTINUED 

CAMEO 
Disk 
File 

Hazardous 
uJI Components 

(%I 
(rmIS) 

Nomenclature nsH 

8010002906984 Lacquer, 
acrylic 
black 

9 Methylene 
chloride 

W&P naphtha 
I sob" tane- 
propane (50.50 
mol ut%) 
Toluol 
Butyl cellosolve 
W P  naphtha 
Toluol 
Uethyl isobutyl 
ke t one 
Propane 
I sobu t ane 
Mineral spirits 
Methylene 
chloride 
VMLP naphtha 
Dichlorodifluoro- 
methane 
Chlorodifluoro- 
methane 
Light aliphatic 
solvent naphtha 

Methyl ethyl 
ketone 

Methyl e thy l  
ketone 

Methyl ethyl 
ketone 

N-butyl acetate 
S tront ium 
chromate 

Lead chromate 
Toluene 

33 .O 
16 

024-3154 
005-8871 

036-8744 
006-9018 
007-4654 
031-3412 

2.0 
1.5 
4.6 

31.3 
Primer gray PT 9 

007-4654 

2.2 
14.6 
14.6 
14.8 

005-3943 
006-9018 
036-8744 
005-8871 8010008529033 Enamel yellow PT 9 

30.7 
4.2 

024-3154 
005-887 1 

6830009022430 

6830001061659 

6810002388119 

6810002812762 

6810002812785 

8010000822450 

Propel instant 

Freon 22 

CN 

CY 

CL 

CN 

CL 

KT 

100 003-3138 
.- .. .. 

100 018-2889 
Uaphtha 

Hethyl ethyl 

Methyl ethyl  

Primer 

ketone 

ketone 

99.0 005-8871 

100 005-1105 

99.0 005-1105 

15.0 
15 .O 

005-1105 
002-2672 

15 -0 
5.0 
10.0 

055-4547 

007-4654 
PJJA 
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TABLE 1. HAZARDOUS MATERIALS ISSUE REPORT, ECLIN AIR FORCE BASE 
(CONTINUED) 

NSN 

Hazardous 
IEX Components 

(I) Nomenclature 

(HMIS) 

CAMEO 
Disk 
File 

8010001818277 Polyurethane KT 9 

8010001818300 

8010005843154 

8010007219744 

Polyurethane 

Lacquer spray 

Lacquer, yellow 

KT 

PT 

PT 

9 

Methyl ethyyl 
ketone 40.0 

Toluene 5 .O 
Ethylene glycol 
mono ethyl ether 
acetate; ethyl 
cellosolve 
acetate 20.0 

Hexamethylene 
diisocyanate 
monomer; 1,6. 
hexamethylene 
diisocyanate 
Biuret of 1,6. 
hexamethylene 
diisocyanate 

Methyl ethyl ~ 

ketone 
Ethylene glycol 
ethyl ether 
acetate; ethyl 
cellosolve 
acetate 15.1 

Ethyl acetate 11.1 
Lead chromate 
yellow 17.6 
Polyester resin 29.2 
Toluene 9.0 
Acetone 45 .O 
Butyl acetate 6.0 

I so butane 14.0 
Toluene 18.6 
Me thy1 ene 
chloride 33.3 

Propellant 
(propane- 
isobutane S0:50 
mol ut I) 30.7 

Lead 2.8 

Butyl cellosolve 2.0 

005-1 105 
007-4654 

031-3414 

0.2 035-3579 

34.8 N/A 

13.1 005-1105 

N/A 
030-665 

W/A 
N/A 
007-4654 
001-8 
002-2672 
031-3412 
036-8744 
007-4654 

024-3154 

006-90 18 
036.8744 

N/A 
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TABLE 1. HAZARDOUS MATERIALS ISSUE REPORT, EGLIN AIR FORCE BASE 
(CONTINUED) 

HSN 
ffazardous 

Nomenclature U/I IEX Components 

(€MIS) 

CAMEO 
Disk 
File 

8010011046537 

8010011072187 

8030008238039 

66050oao95252 
6840004592443 

6810002232739 

6810002010907 

6810002056786 

6840010676674 

8010001605794 

8010006632673 

Polyurethane 

Polyurethane 

Powder 
concentrate 

Compass aragnet 
Wasp-Freeze@ 

Acetone, 

Alcohol * 

Alcohol 

technical 

denatured 

denatured 

Insecticide 

Thinner, 
rynthet C 

Sealer wood 

KT 

KT 

CL 

EA 
CN 

PT 

CN 

QT 

CN 

GL 

GL 

9 

9 

9 

9 
8 

8 

a 
8 

a 

8 

8 

Not available 

Not available 

Chromic acid 
Sodium silico- 

Not available 
Methylene ehloride 
Perchloroethylene 
Trichloromono- 
f luoromethane 

Dichlorodifluoro- 
methane 
Petroleum 
distillate 

Acetone 

fluoride 

Ethyl alcohol 
Methyl alcohol 
Ethanol 
Met hano 1 
Isopropanol 
D-ph8nothrin 
Dichlotofluoro- 
methane 

Trichlorodifluoto- 
methane 
Petroleum dist. 
N-butanol 
To 1 uene 
I so but y 1 

Naphtha aliphatic 
Toluene 
Isobutyl acetate 
Isopropyl alcohol 
Isobutyl alcohol 

i so but yrat e 

<5 

<0.5 

11.0 
32.0 

20.0 

20.0 

i3,a 
100 

94.9 
5.1 
90 
4 
6 
2 

49 

49 
' 9  
'9 
' 9  

' 9  
25 
15 
1s 
8 
8 

003-2940 

055-9083 

024-3154 
007-459 1 

058-9134 

003-3138 

005-8871 
oo1.a 

004-66 7 
005-3874 
004-66 7 
005-3871 
004-946 
N f  A 

024-3151 

N/A 
005-8871 
002-277 
007-4654 

036-3669 
005-8871 
007-4654 
036-3662 
004-946 
036-3661 



TABLE 1. HAZARDOUS MATERIALS ISSUE REPORT, EGLIN AIR FORCE BASE 
(CONCLUDED) 

CAMEO 
Disk 
File 

Hazardous 
Components NSN Nomenclature U/I IEX ( x )  

(HMIS) 

PT 9 Toluene 44 007-4654 8010008998825 Primer 
Isopropyl alcohol 5 004-946 
Methyl isobutyl 

Ethylene glycol 

Acetone 40 001-8. 

ketone 10 005-3943 

monobutyl ether 1 031-3412 

8040009646756 Adhesive KT 8 Not available 
8010009003648 Paint, Traffic, CN 8 Pigments (50.53% of 

yellow product NIA 
Vinyl toluene 
butadiene (as 
vehicle) (47.50% 

Solvents (type not 
of product) N / A  

of product) N/A 
specified) (33.34% 

Additives (0.5.H 
of product) N f A  

Water 7.6 NfA 
6810002423645 Ethyl alcohol GL 8 Ethyl alcohol 92.4 004-667 

8010005843149 Lacquer, olive PT 9 Toluene 19.0 007-4654 

6.0 002-2672 Butyl acetate 
Butyl cellosolve 2.0 031-3412 
I so butane 14.0 036-8744 

8010008998825 Primer PT 9 Toluene 44 077-4654 
Isopropyl alcohol 5 004-946 
Methyl isobutyl 

Ethylene glycol, 

Acetone 40 001-8 

drab Acetone 45.0 001-8 

ketone 10 005-3943 

monobutyl ether 1 03 1-3412 

6810002372955 fiydrochloric BT 9 Hydrochloric 
acid acid 37.5 004-5020 

Unidentified com- 
ponent (as impur- 
ities) not speci- 
fied by mfr. UNK N/A 
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6, W H A T  Inventory List €or Aerospace Vehicles 

Aerospace vehicles are defined in AFB 92-1 (C2)  as piloted and 
pilotless aircraft, gliders, drones, helicopters, rockets, missiles, or 
a combination of these vehicles. A short list of WMATS in present use 
in the AF aerospace missions follows: 

Aircraft Rockets and missiles 

Gasol ine Liquid hydrogen 

JP-4 Liquid oxygen 

JP-5 Honoethylhydrezine 

JP-7 1,l-Dimethylhydrazine 

JP-8 Dinitrotetraoxide 

JP-9 Ammonium perchlorate 

JP-10 Aluminized synthetic- 

RJ-5 

Methylchlorohexane 

Hydraulic fluids 

Lube oils 

Greases 

Hydrazine 

N b be r b i nde r 

According to 
ment at the Defen 
cent of AF fuels 

information obtained from the Market Research Depart- 
,se Fuel Supply Center at Washington, D.C., over 99 per- 
€or aerospace vehicles are JP-4, JP-5, and JP-8. The 

most commonly used fuel is JP-4, which is naphtha-based and similar to 
Jet-B that: is infrequently used commercially. The next most commonly 
used fuel is JP-5 which is kerosene-based and is similar to European Jet 
A-1. ffovever, JP-5, has a higher flashpoint. Presently JP-8 is the 
least-used fuel but its usage is increasing. This is also a kerosene- 
based fuel similar to the commercial European Jet A-1. The rest of the 
AF fuels are aviation gasoline, including some experimental fuels. 

7. Base Specific W H A T  Information Systems 

The level of information on HAZMATs available to the fire 
departments visited is less than desirable and may remain so1 for at 
least the next several years. The overall W M A T s  tracking situation 
will be improved within the Logistics Conmand, because AFLC Regulation 
161-1 will require that a master base inventory be centrally maintained 
and continuously updated. Current copies of the master inventory ate to 
be distributed quarterly at Tinker AFB to emergency response activities 
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(like the fire department). The master inventory will identify NSN, 
manufacturer's and trade name, unit of issue, quantity on hand (and 
consumption rate), physical location, organization, supervisor, and RCRA 
waste contribution (quantity and EPA Identification Number). Another 
concept, PHOENIX, being developed at Hill AFB enhances the scope of the 
inventory mandate. The PHOENIX concept will integrate information on 
occupational medicine, bioenvironmental attributes, and environmental 
health in conjunction with the inventory information. This merger will 
allow future health trend analyses to be performed. 

Plans are under way at Edwards AFB to develop a base-wide com- 
puterized chemical inventory and tracking system that will track mate- 
rials from entry into the Base Supply function through their disposal as 
wastes. Initially, data will be downloaded from the Base Supply com- 
puter system or other computer databases maintained by tenants. Tenants 
and contractors who do not operate through Base Supply will have to 
provide information manually. Implementation of this planned tracking 
program depends on compliance by all parties. The enforcement process 
is driven through the Environmental Protection Committee (EPC), which 
consists of the deputy chief of each tenant unit and of each major 
agency on base such as BEE and the fire department. As Chairman of the 
EPC the Base Vice Commander ensures compliance. Plans are to tie future 
host agreements with tenants at Edwards AFB to compliance. Hence, a 
more or less complete tracking system will be implemented. 

A similar process is under way at Hanscom AFB. A Hazardous 
Materials Cornittee was formed in February 1986; this is the planning 
body for handling W M A T s .  The committee was made a subcommittee of the 
Base Commander's Safety and Health Council in August 1986. All poten- 
tial agencies involved (users), plus HAZMAT emergency responders, are a 
part of this subcommittee, and participation by all chemical users 
enhances the possibility of a full inventory. Each tenant is to provide 
the fire department with a room-by-room inventory. (Lincoln Labora- 
tories can provide an on-line inventory.) Some difficulties still exist 
with local purchases; however, once recognized, these can be-addressed. 

Hanscom AFB operates under a slightly different philosophy than 
most AF bases because most of its tenants are research-type laboratories 
rather than production facilities. Consequently, it must be the 
responsibility for the person in charge of a given laboratory to be able 
to respond to an emergency. This philosophy has worked well in several 
emergency situations when leaks of toxic gases were suspected. 

Due in large measure to the successful implementation of the 
Hazardous Materials Committee, Hanscom AFB has the potential to provide 
W M A T  information in the form desired by the fire department. If there 
are no AF system command mandates to provide information suitable to the 
fire department, the next best thing is to have a Materials Subcom- 
mittee. The fire department can then identify its needs to the subcom- 
mittee. Once certified by the Base Commander, specific actions can then 
be taken. 
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During the course of our investigation, W M A T  management had 
not been consistent. For example, between the spring and fall of 1987, 
the EC position was established at Andrews AFB. Another base visited, 
Edwards AFB, had such an office which also monitored IRP activities. 
After that visit, the IRP effort moved outside the EC's domain. The 
observed dynamics related to HAZMATs management were viewed afi positive 
because newer initiatives or directions are seen as providing a more 
localized and comprehensive framework from which the fire department may 
gain information. 

Often needs regarding knowledge of inventory overlap (e.g., BEE 
may have a requirement to record work history along with personnel 
information, as in the PHOENIX concept). All AFBs should have compre- 
hensive inventory tracking plans that can meet the needs of a variety of 
users such as BEE, Base Supply, the fire department, the EC, and DRMO. 
Implementation of such a plan would seem to require the full-time atten- 
tion of personnel specifically dedicated to that task. The general 
tendency at present is that a variety of tasks related ta HAZMATs 
management are assigned as "additional duty" to already overloaded per- 
sonnel. 

C. HAZMATs IDENTIFIED DURING INSTALLATION RESTORATION PROGBAM 
ACTIVITIES 

1. Chemical Inventory 

The Defense Environmental Quality Program Policy Memorandum 
(DEQPPM) 81-5 defines a comprehensive program to identify and evaluate 
past DOD HAZMAT disposal sites on DOD installations and to control 
migration of hazardous environmental contaminants resulting from such 
sites into ground water. The AF IRP received initial guidance in 
January 1982. 

There are four phases to the IRP: 

Phase I - contaminant problem identification, 
Phase I1 - verification/quantification by sampling and analysis, 
Phase I11 - technology development, 
Phase IV - remedial action. 
Primarily actions taken during Phases I11 and IV are of most 

concern to first respondents to WHAT incidents. Discussions with IRP 
personnel at the four AF bases surveyed suggested that the prevalent 
contaminants were fuels and solvents. An AF IRP Toxicology Guide was 
developed to assist personnel who are responsible for the management of 
hazardous waste. Chemicals included in the guide (Table 2 )  were chosen 
after a review by the AF Occupational and Environmental Health Labora- 
tory of all IRP Phase I1 reports available in March 1984. Thus, these 
chemicals generally are considered by the AF to be chemicals or mixtures 
most likely to be encountered at any AF base during the Latter two 
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TABLE 2. AIR FORCE INSTALLATION RESTORATION PROGRAM TOXICOLOGY GUIDE. 

b Chemical name CAS numbera NIOSH number 

Acetone 
Aroclor-1016 

1242 
1254 
1260 

Benzene 
Bis(2-chloroethyl) ether 
Bromochloromethane 
Butyl benzyl phthalate 
Carbon tetrachloride 
Chlordane 
Chlorobenzene 
Chloroethane 
Chloroform 
o-Chlorophenol 
Cyanide-CN 

HCN 
NaCN 
KCN 

2,4-D 
DDD 
DDE 
DDT 
Diazinon 
Dibromochloromethane 
Dlbromomethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethylene 
1.2-Dichloroethylene 

cis-1.2-dichloroethylene 
trans-1,2-dichloroechylene 
mixed-1.2-dichloroethylene 

2.6-Dichlorophenol 
1.2-Dichloropropane 
Diethyl phthalate 
Di(2-ethylhexy1)phthalate 
2,G-Dimethylphenol 
Di-n-butyl phthalate 
2.6-Dinitrotoluene 
Ethyl benzene 
Ethylene dibromide 
Ethylene glycol 

67-64 - 1 
12674-11-2 
53469-21-9 
11097-69-1 
11096-82-5 
71 -43 - 2 
111 - 44 - 4 
74-97 - 5 
56-23-5 
57 - 74-9 
108-90- 7 
75-00-3 
67-66- 3 
95- 57 -8 
57-12-5 
74- 90- 8 
143-33-9 
151- 50-8 
94-75-7 
72-54-8 
72-55-9 
50-29-3 
333-41-5 
124-48- 1 
74 -95 - 3 
95-50-1 
541 - 73- 1 
106-G6-7 
75-34-3 
107 -06-2 
75-35-4 

85-68- 7 

156- 59-2 
156-60- 5 
540 - 59 -0 
87-65-0 
78 -87 - 5 
84-66- 2 
117 -81 - 7 
105-67 -9 
84-74-2 
606-20-2 
100-41-4 ' 

106 - 93 -4 
107 - 21- 1 

AL3150000 
TQ13 5 1000 
TQ 1 3 5 6000 
TQ 1 3 6 0000 
TQ13 62000 
cY1400000 
KN0875000 
PA2 50000 
TH9990000 
FG4900000 
PB9800000 
CZ0175000 
KH7 525000 
FS9100000 
SK2625000 
CS717 5000 
MW6825000 
VZ7525000 
TS8760000 
AG6825000 
KI0700000 
KV9450000 
KJ 3325000 
TF3325000 
PA6360000 
PA7 350000 
CZ4500000 
CZ4499000 
cz4 5 5 0000 
KI0175000 
KT0525000 
KV9 2 7 5 0 00 

KV9420000 
KV9400000 
KV9 3 6 00 00 
SK8750000 
TX9625000 
TI1050000 
TI 1925000 
ZE5600000 
TI1035000 
XT1925000 
DAO 7 00000 
KH9275000 
KW29 7 5000 
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TABLE 2. AIR FORCE INSTAUATION RESTORATION PROGRAM TOXICOLOGY GUIDE 
(CONCLUDED ) . 

Chemical name CAS number NIOSH number 

Fuel oil (unspecified) 
Kerosene 
Fuel oil no 2 
Fuel oil no. 4 
Fuel oil no. 6 

Gasoline (automotive) 
Hydraulic fluid 
Uydraz ine 
JP-4 (jet fuel 4) 
Lindane 
Malathion 
Methyl cellosolve 
Mathylethylketone 
Methylene chloride 
Naphthalene 
N-nitrosodimethylamine 
N-nitrosodiphenylamine 
Oil (mineral base crankcase) 
Oil (synthetic crankcase) 
Pentachlorophenol 
Phenol 
Sodium chromate 
Stoddard solvent 
2,4,5-T 
2,4,5 -TP 
2,3,7,8-Tetrachlorodibenzo- 

1,1.2.2-Tetrachloroethane 
Tetrachloroethylene 
Tecraethyl lead 
1.2,4-Trichlorobenzene 
l.l,l-Trichloroechane 
Trichloroethylene 
Trichlorofluoromethane 
Tri-o-cresyl phosphace 
Toluene 
Vinyl chloride 
Xylene 

p -dioxin 

mixed - xylene 
m-xylene 
o-xylene 
p -xylene 

8008 - 20-6 
68476-30-2 
68476-31-3 
68553-00-4 
8006 -61 - 9 

302 -01 - 2 

58-89 -9 
121 - 75- 5 
109-86-4 
78-93 - 3 
75 - 09 - 2  
91 -20-3 
62 - 7 5  -9 
86- 30-6  

87-86-5 
108 - 9 5 -  2 
77 7 5 - 11 - 3 
8052 -41 - 3 
93-76 - 5 
93-72-1 

1746- 01 - 6  
79-34-5 
127 - 18 -4 
78 -00- 2 
120-82- 1 
71 - 55-6 
79 -01 -6 
95-69-4 
78-30-8 
108-88- 3 
75-01-4 

1330-20-7 

108-38-3 
95-47-6 
106-42-3 

LS89 50000 
OA5500000 
HZ1800000 

LX3300000 

Mu717 5000 

GV4900000 
wpI8400000 
KL5775000 
EL6475000 
PA8 0 5 0000 
QJ 0 5 2 5000 
19052 5000 
JJ98000OO 

SM6300000 
SJ 3325000 
G829 55000 
WJ8925000 
AJ8400000 
UF8225000 

HP3.500000 
K18575000 
KX3850000 
TP4.550000 
DC2100000 
KJ2975000 
KX4550000 
PB6125000 
TD0350000 
XS5250000 
KU9625000 

ZE2100000 
ZE2190000 
ZE2275000 
ZE2450000 
ZE2625000 

aNumeric designation assigned by the American Chemical Society's 

bNational Institute of Occupational Safety and Health identifier 
Chemical Abstract Service which uniquely identifies a chemical compound 

numbe r . 
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phases of the IRP. Phase I1 reports, which contain information on 
chemicals actually determined to be present at a specific site, can be 
obtained by the fire department from the responsible base IRP agent. 
Specific health and safety plans related to IRP actions may be obtained 
from the same source. 

2. Interaction of Fire Departments with the Installation 
Restoration Program 

Active digging, handling, and transportation of IRP materials 
only comes during the latter stages of the IRP process, so involvement 
of the fire department until then is minimal. The present trend is that 
AF bases contract Phase I11 and Phase IV work to private companies. 

Usually the fire department receives an initial formal notifica- 
tion from the Base Commander of IRP activities indicating a need for 
fire department support to the outside contractor when he comes on 
base. Because of the potential liability involved, most contractors 
plan carefully to preclude emergency calls to the fire department. 

Each hazardous waste site scheduled for remediation requires a 
separate Health and Safety Plan specifying levels of anticipated per- 
sonnel protection. (The bases visited gave no indication that the fire 
department is involved in the preparation of these health and safety 
plans, nor was routine interaction planned with the fire department 
other than in an emergency.) However, if there was an anticipated 
hazard, such as digging near a gas line, a fuel tank, or buried explo- 
sives, the fire department would be briefed before beginning the work, 
and, under extreme circumstances, might be asked to be present during 
the operation. During the course of our investigation, no such situa- 
tion was identified, 

D. AVAILABILITY AND SOURCES OF W M A T  INFORMATION FOR HAZMAT 
TRANSPORTED WITH AIR FORCE AND CONTRACTOR-OPERATED MOTOR, RAILROAD, 
AND AEROSPACE VEHICLES 

Guidance on the transport of W M A T s  is provided in AFOSH 127-68, 
Chemical Safety. All commercial carriers transporting hazardous chemi- 
cals are required to comply with the DOT regulations set forth in Title 
49 of the Code of Federal Regulations (CFR) requirements." Hazardous 
chemicals transportation on AF aircraft must comply with AFR 71-4, Pre- 
paration of Hazardous Materials for Military Air Shipment. Transporta- 
tion of chemicals on base in government or contractor-owned vehicles 
shall be accomplished with vehicles in good condition, appropriate 

*Different volumes of CFR can be purchased from Government Printing 
Office, Washington, D.C. 
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tie-downs to prevent tipping and breakage, and an approved fire extin- 
guisher. Appropriate HAZMAT placards shall be used on each vehicle. 
Transport of hazardous chemicals on base in privately owned vehicles is 
strictly prohibited. 

A list of hazardous chemicals that could be transported into or 
within a given AF base would contain all materials maintained by Base 
Supply, materials approved for purchase by BEE, and those materials pur- 
chased by tenants. This latter group may or may not have been approved 
by the BEE. It seems impractical at present to attempt to monitor indi- 
vidual shipments or even to be aware of them. A n  exception to this 
position would be the transport of an especially dangerous material in 
sufficient quantity to warrant an alert status. 

The AF Fire Protection Program as outlined in AFR 92-1 provides 
guidance regarding all aspects of fire protection. It directs that 
notification be-made to the fire department of WMAT movement on base 
(according to AFB 127-100) and of any aircraft carrying dangerous mate- 
rials (AFR 55-14). 

According to the DOT regulations, W M A T s  traveling on public 
carriers must be properly classed, described, packaged, marked, labeled, 
and ready for shipping before any person may offer or accept the HAZMATs 
for transportation (49 CFR 171-1781. Labeling requirements are found in 
49 CFR 172. DOT labels are illustrated in Figure 1. Hazardous mate- 
rials vehicles must be placarded on each end and side with the specified 
placards detailed in 49 CFB 172.519 through 172.558. W T  placards are 
illustrated in Figure 2. The following discussion can be broken into 
three major components: motor vehicles, railroad vehicles, and aero- 
space vehicles. 

1. Motor Vehicles 

Transportation of HAZMATs on public highways is regulated by the 
DOT (49 CFR 390-397 covering Federal Motor Carrier Safety Regula- 
tions). These regulations apply when there is any involvement with the 
private sector and include motor vehicles. [If the motor vehicle is 
completely owned by the AF and operated by AF personnel, in principle, 
the vehicle is not subject to DOT regulations. However, guidance pro- 
vided in joint service regulations (AF 75-1 and 75-21 directs the normal 
procedures to be in compliance with DOT regulations.] Main exceptions 
may be in the event of security classified shipments, although general 
placarding will be used regarding chemical hazard class of the item with 
the greatest hazard. 

DOT regulations are very specific about the kinds of information 
required before a shipment can be made. W M A T s  cannot be transported 
unless the vehicle is properly marked and placarded, except in an emer- 
gency (as stated in 49 CFB 177.823). Identification involves placarding 
on the external surfaces of the vehicle as well as the preparation 
and carrying of shipping papers. The shipping papers described in 
49 CFK 172c contain detailed information and are prepared to provide 
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information consistent with guidelines in the DOT Emereencv ResDonse " v 

Guide (ERG) (Reference 2). Shipping papers should contain the shipping 
name, classification, and identification number of the HAZMAT and should 
be accessible. A s  described in 49 CFR 177.817, the normal location 
would be within the driver's reach when restrained by a lap belt. 
However, a first responder should be able to retrieve the shipping 
papers if an incident occurs that precludes the driver from helping to 
locate the papers. 

Details on the shipping papers provide cargo identification 
information of generic nature (i.e., flammable, caustic, etc.) or, when 
necessary, very detailed information (i.e., methylethylketone, hydrogen 
cyanide). Generally the more commonly transported chemicals (e.g., sul- 
furic acid) or those possessing special hazards (e.g., nitrogen 
tetroxide) will be designated by chemical or trade name. HAZMATs are 
also identified by unique United Nations or North American numbers, 
which correspond to a detailed list of emergency actions provided in the 
DOT ERG. The DOT ERG was developed as a guide for initial actions 
needed to help emergency services personnel protect themselves and the 
public from incidents involving WMATs.  Identification of special 
HAZMATs by the first responder is a major goal in the design of the 
shipping papers. If the first responder needs additional information, 
there are resources available, such as the Chemical Transportation 
Emergency Center (CHEMTREC),* the Oil and Hazardous Materials Technical 
Assistance Data Systems (OHM-TADS),M and other on-line chemical iden- 
tification and response services. Information can be obtained through 
these services to stabilize the incident. 

If the shipping papers are destroyed or are otherwise inacces- 
sible, some level of information is available on the vehicle's external 
surface in the form of placards and on packages and drums in the form of 
chemical hazard labels. Motor carriers must be provided with required 
placards for the W M A T s  being transported, and the placards must be 
affixed as indicated in 49 CFR 172.506.  While only generic information 
is usually presented, at least some indication is given as to the 
immediate precautionary steps to be taken while additional. information 
is being gathered. 

Shipments by common carrier into an AF base, leaving an AF base, 
or having any private sector involvement will automatically be in com- 
pliance with DOT and with state and local laws ( 4 9  CFR 390.30, 397.31, 
since they would have been under or would come under DOT jurisdiction 
en route. Thus, all c o m o n  carriers requiring assistance by fire 

*CHEMTREC telephone number is (800) 424-9300. 

*OHM-TADS can be accessed from terminals at the 10 EPA Regional 
Offices, from EPA Headquarters in Washington, D.C., and from Coast Guard 
Marine Safety Office. 
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protection personnel should, in principle, be accompanied by sufficient 
information to assist first responders in identifying the materials in 
transport . 

Shipments within boundaries of the base do not fall under DOT 
jurisdiction. Base Supply is in control of transporting materials from 
Base Supply to the user. Detailed supply procedures are contained in 
AFR 67-1. A local issue document provides information for the AF 
delivery personnel, but has little value for first responders, In some 
instances, motor vehicles will proceed with their incorning load directly 
to the user without being unloaded at Base Supply. These vehicles will 
be placarded and will contain detailed shipping papers. If materials 
are transported from the supply function to a user organization, there 
is information sufficient to document transfer of goods (Form DD 1348-1, 
Figure 3) bue not in such form and detail that could maximize the effec- 
tiveness of a first responder. Form DD 1348-1 is a DOD single-item 
release document. Some of this information can be of assistance to the 
ILAZMAT incident responder. The most important parts; of the form are 
U and X. Part U is the freight classification nomenclature, providing 
for general hazard classification, and Part X is the item nomenclature 
that specifically identifies the material. The document also contains 
the issue exception code, which is a rough health hazard indicator, The 
item stock number recorded may help to determine the chemical or mixture 
of chemicals in the package. 

2. Railroad Vehicles 

Although jurisdiction over railroad vehicles is similar to that 
of motor vehicles, slight differences occur, primarily related to the 
mode of operation. Again, DOT regulations are carefully spelled out in 
49 CFR 174, Rail cars carrying the HAZMAT must have the appropriate 
placard displayed on the vehicles, containers, or portable tanks (49 CFR 
172.508). HAZMATs cannot be transported in rail cars unless the cars 
are marked and placarded as required ( 4 9  CFR 174.59). 

the 
rep1 

A reserve supply of labels and placards must be maintained by 
rail carrier so that any lost or destroyed labels or placards can be 
.aced (49 CFR 174.33). A numbered notice showing the location of 

each placarded car must be delivered to the  train and engine crew 
involved (49  CFR 174.25a) and must: be kept by each depot where a change 
of rail cars was made. 

The shipping papers for any HAZMAT must contain the notation 
"placarded" fallowed by the selected placard. Class DOT-113 tank cars 
that contain a flanmurble gas must have a notation such as "DOT-113A" and 
the statement, "Do not hump or cut off car while in motion" (49 CFR 
177,20313). Shipping papers =st be received before KAZMATs can be 
transported (49 CFR 174.241, and a member of the train crew must have 
them in his possession (49 CFR 174.26~). Consequently, during a HAZMAT 
incident, identifying placards and examining shipping papers (when 
obtainable) are the main 80urces of information for AF fire department 
personnel. 
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3. Aerospace Vehicles 

Civilian air transport of HAZMATs is regulated by DOT in 49 CFR 
175. The Military Airlift Command (MAC) has issued joint service publi- 
cation AFR 71-4, Preparation of Hazardous Materials for Military Air 
Shipment, which has essentially the same requirements in labeling, 
marking, and preparation of shipping papers as the DOT regulations. The 
Transportation Management Office assures compliance with AF documenta- 
tion. The requirement in 49 CFR 172c prohibits the transportation of a 

Cargo aircraft only" must HAZMAT by passenger-carrying aircraft. 
appear after the basic description on the shipping papers (49 CFR 
177.203f), and the Flight Captain must have a copy of the shipping 
papers (49 CFR 175.35). 

I I  

For air transport, the Ease Transportation Office may know the 
contents of incoming flights by means of preshipping labels. This pro- 
vides only general hazard information. If special hazards are present, 
more specific information may be available. For outbound flights, the 
Base Transportation Office will have much more detailed information. 
The fire protection community does not routinely receive XAZMAT informa- 
tion on transported chemicals or have automatic access to this informa- 
tion. During an incident, the fire department must obtain the available 
XAZMAT information from the Base Transportation Office. 

4, Hazardous Waste and Transport 

The RCRA of 1976, as amended, regulates management of hazardous 
waste including the generation, transportation, treatment, storage, and 
disposal of such waste. On 21 October 1980, DOD issued its overall 
policy guidance for implementing RCRA regulations. DOD designated each 
installation connnander as responsible f o r  ensuring that all operations, 
including those of tenants, comply with RCRA requirements. The Defense 
Logistics Agency, through its Defense Reutilization and Marketing 
Service, was assigned responsibility for providing hazardous waste 
storage and disposal services to installation commanders. Transporta- 
tion from the user to satellite or accumulation points, operated by the 
DRMO while on base, is accompanied by Form DD 1348-1 (Figure 31, dis- 
cussed earlier in this section. 

When transporting hazardous waste from DRMO by a disposal con- 
tractor to a disposal facility as detailed in 49 CFR 172.205, all 
regulations in 49 CFR that pertain to mode of transportation must be 
followed (exceptions only, as stated). Regulations implementing RCRA 
require that the transfer of hazardous waste to a disposal facility be 
documented, using EPA manifest system. The manifest document (Figure 4 )  
is the EPA-required form used for recording the shipment of hazardous 
wastes from the generator to the disposal site. Hazardous waste genera- 
tors through DRMO are responsible for preparing the manifests and con- 
firming that the waste is delivered to the designated disposal site. A 
copy of the manifest accompanies the shipment and is received by the 
disposal site to record wastes received. The signed copy of the mani- 
fest is returned to the generator, DRMO, to confirm that the wastes 
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reached the disposal site. Thus, an EPA hazardous waste manifest (form 
8700-22 and 8700-22A when needed) must be prepared according to 40 CFR 
262.20 before any transport? transfer, or delivery of hazardous waste is 
made on a public highway. This manifest must be signed, dated, and 
given to the carrier by the shipper. A hazardous waste manifest 
{required by 40 CFR 2621, containing all the information required by 
this subpart, may be used as the shipping paper required by 49 CFR 172. 

S. Cargo Movement Operations System 

The Cargo Movement Operations System (CMOS) is a major AF trans- 
portation automated data processing equipment project that will stand- 
ardize and automate transportation cargo movement and crisis mobility 
procedures in the AF. The Program Management Directive (PMD) for CMOS 
development was approved by the Air Staff on 6 December 1985 [PMD 
S272(1)/38610/F]. The system is being developed by the Standard Systems 
Center, Gunter AFB, Alabama. 

CMOS will incorporate policies, procedures, and reporting struc- 
ture used to plan, process, ship, and provide movement information 
necessary for visibility of AF base level military cargo shipments in 
both peacetime and wartime. Through automation of procedures outlined 
in AF Mobility Planning (AFR 28-41,  Transportation of Material 
( A F R  75-11, and Military Standard Transportation and Movement Procedures 
(DOD 4500, 32121, CHOS will support the entire scope of cargo operations 
upon receipt of material from supply through delivery to the end user. 

Initially, CMOS will implement a baseline transportation system 
using minicomputer and bar-code/ Laser-scanning technology. Follow-up on 
developments will include automation of hazardous cargo, mode-carrier 
selection, and electronic data interchange capability. 

E. W U T s  CLASSIFICATION SYSTEMS 

1. Air Force W U T  Classification System 

The BEE has the authority and responsibility to provide the 
classification of hazard f o r  materials purchased and used an an AF 
base. Results of the site visits to four bases indicated that consider- 
able variation in classification may exist. Three bases use an IEX 
system, which assigns codes of 8, 9, or no coding. The fourth base uses 
National Fire Protection Association (NFPA) codes (described below) or 
simply relies on the MSDS. Even where the numerical codes are: used to 
regulate the purchases of certain materials and the conditions under 
which they can be used, considerable discretion is left to the person in 
charge. 

BEE controls IEX-8 or IEX-9 code items at three of the bases 
visited. An IM-8 code item is monitored by BEE through a postissue 
notification form DD 1348-1, which is used to track materials that can 
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affect the environment. IEX-9 code items are controlled by preissue 
approval from BEE, which either approves or disapproves the issue. This 
system is built on a close interface between Base Supply and BEE and 
enables BEE to control toxic substances that should be used only by 
qualified shops. A Form DD 1348-1 is completed so the toxic item can be 
further monitored. 

The purpose of the IEX classification code is to identify and 
allow tracking of selected HAZMATs. I f  the nomenclature of a mixture 
does not identify its components, DOD 6050.5LR, AFR 71-3, or MSDSs are 
examined to determine its components. A t  Andrews AFB, components are 
examined for I E X  coding with the following concepts in mind: quantity 
within unit of issue, quantities used or wanted, percentage of each com- 
ponent in the material, and toxicity of the components and the material 
itself. Points to consider related to the toxicity of a material are 
included below. 

a. Is it carcinogenic, mutagenic, or teratogenic? 

b. Could misuse of the product cause imme:iiate adverse effects 
due to its acute toxicity? 

c. I s  chronic toxicity a less immediate concern because illness 
is seen only after repeated exposure and after many years? 

d. Is it radioactive? 

e. What are the NFPA health ratings and permissible exposure 
levels? 

f .  What are the effects of overexposure to the components in 
relation to the overall product? 

g. What is the rationale underlying the exposure limits? 

h.  Does the product have a short-term exposure level or ceiling 
level and why? 

i. How does exposure occur? 

j. Would high or low dosage be expected with ov.erexposure? 

k. What is the potential for  airborne exposure? 

1. Will the product be used for spraying, brushing or dipping? 

m. Do the operations using the material require heating or 
cooling? 

n. Will the product be used for grinding, sanding, or buffing? 

0 .  What is the hazard index? 
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.. . 

p. Does the paint or coating contain lead? 

q. Is the material a pesticide or herbicide? 

r. Does the material contain asbestos? 

8. Under what conditions is the material used? 

t. Is the material used continuously or intermittently? 

u. idhat engineering controls or administrative procedures are 
used to minimize exposure to the material? 

v. Is protective clothing needed? 

The general guidance provided at Andrews AFB is that the follow- 
ing should be given an IEX-9 code: 

a. any controlled pesticide or herbicide, 

b. radioactive material that requires a permit or letter from 
the user, 

c. other materials including isocynate paint and coatings, 

d. lead based and zinc chromate paints, 

, e. asbestos and asbestos containing material. 

An IEX-8 code should be considered for potentially hazardous materials 
that are potentially hazardous but not to the point of requiring protec- 
tive equipment, 

An elaborate (formalized) process employed for determining mate- 
rials classification takes place at Tinker AFB where the diversity of 
chemicals is perhaps also the greatest. The flow sheet incorporating 
the decision logic is seen in Figure 5 .  Materials with time-weighted- 
average (-A) exposure levels greater than 1SO ppm, are essentially 
unclassified with regard to toxicity. It is not evident what would be 
done for those materials without an identified TWA. An interesting fea- 
ture of this Tinker AFB methodology is that it does provide a method to 
evaluate mixtures, 

One of the bases visited has a number of tenants. Hanscom AFB 
hosts the Lincoln Laboratories and Rome A i r  Development Center (RADC). 
The host maintains all of the functions of a base including BEE. 
ELAZMBTs handled through normal channels are classified by BEE as an 
IEX-8, IEX-9, or not coded, Hanscom AFB uses many local purchase items; 
in addition, Lincoln Laboratories has its own purchasing department in 
association with Massachusetts Institute of Technology, its parent 
institution. RADC classifies its own materials during the approval-to- 
buy process. Currently they have the following codes: H (hazard), SE 
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Figure 5 .  Tinker AF Base Bioenvironmental Engineering Flowsheet for 
Classifying Hazardous Materials. 
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(safety equipment), and NA (not applicable). Most chemicals are 
assigned an 8 ,  and a copy of each assignment is sent to the BEE. 

2. Other Classification Systems 

a, DOT Hazard Classification System 

Definitions for the DOT hazard classes are as follows 
(49 CFR 173 and AFOSH Standard 127-68). These hazards are illustrated 
in Figures 1 and 2. 

(1) Class A explosive. A n  explosive possessing detonating 
or otherwise maximum hazard. The nine  types of Class A explosives are 
defined in Section 173.53. 

(2 )  Class B explosive. An explosive possessing flamma- 
bility hazard - In general, functions by rapid burning r.iher than 
detonation. Includes some explosive devices such as special fireworks, 
flash powders, etc. (Section 173.88). 

( 3 )  Class C explosive. An explosive of minimum hazard - 
Certain types of fireworks and certain t m e s  of manufactured articles - -  -. 
containing restricted quantities-of Class A and/or Class B explosives as 
components (Section 173.100). 

(4) Blasting agent. A material designed for blasting 
which has been tested in accordance with Section 173.114a(b). It must 
be 80 insensitive that there is very little probability of: (1) acci- 
dental explosion or ( 2 )  going from burning to detonation. 

( 5 )  Combustible liquid. Any liquid having a flash- 
point at or above 100°F and below 200°F. Authorized flashpoint 
methods are listed in Section 1i3.115(dIe Exceptions are found in Sec- 
tion 113.115(b). 

( 6 )  Corrosive material. Any liquid or solid that causes 
visible destruction or irreversible damage to human skin tissue. Also, 
it may be a liquid that has a severe corrosion rate on steel [see Sec- 
tion 173,24O(a) and (b) for details]. 

(7) Flammable liquid, Any liquid having BL flash- 
point below 100°F. Authorized flashpoint methods are listed in Sec- 
tion 173.115(d). For exceptions, see Section 173.115(a). 

(8) Flammable as. Any compressed gas meeting criteria as 
specified in Section _____liT_ 114,200 b). This includes: lower flammability 
limit, flammability limit range, flame projection, or flame propagation. 

explosive 1 
heat from 
and burns 

( 9 )  Flammable solid. Any solid material (other than an 
which is liable t o  cauBe fires through friction or retained - 
manufacturing or processing. It can be ignited readily 
so vigorously and persistently as to create a serious 
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transportation hazard. Included in this class are spontaneously com- 
bustible and water-reactive materials [Section 173.1501. 

(10) Organic peroxide. An organic compound containing the 
bivalent -0-0- structure. It may be considered a derivative of hydrogen 
peroxide where one more of the hydrogen atoms have been replaced by 
organic radicals. It must be classified as an organic peroxide unless 
it meets criteria listed in Section 173.15(a). 

(11) Oxidizer. A substance such as chlorate, permanganate, 
inorganic peroxide or a nitrate that yields oxygen readily, It accel- 
erates the combustion of organic matter [Section 173.1511. 

(12) Poison A. Extremely Dangerous Poisons - Poisonous 
gases or liquids - a very small amount of the gas or vapor of the liquid 
mixed with air is dangerous to life [Section 173.3261. 

(13) Poison B .  Less Dangerous Poisons - Substances, 
liquids or solids (ng pastes and semisolids), other than Class A 
or irritating materials - so toxic or presumed to be toxic to man that 
they are a hazard to health during transportation [Section 113.3811. 

(14) Irritating material. A liquid or solid substance 
which, upon contact with fire or air, gives off dangerous or intensely 
irritating fumes. This category does not include any poisonous mate- 
rial, Class A [Section 173.3811. 

(15) Etiological agent. A living microorganism (or its 
toxin) which causes (or may cause) human disease [Section 173-3861. 

(16) Radioactive material. Any material, or combination 
of materials, that spontaneously gives off ionizing radiation. It - -  
has a specific activiiy greater than 0.002 microcuries per gram [Sec- 
tion 173.389 (a) through (1) for details]. 

(17) O W  (Other regulated material). (1) Any material that 
may pose an unreasonable risk to health and safety or property when 
transported in commerce; and ( 2 )  does not meet any of the definitions of 
the other hazard classes specified in this subpart; or (3) has .been 
reclassed an ORM (specifically or permissively) according to this sub- 
chapter [Section 173.500(a) (111. 

(18) - ORM-A. A material which has an anesthetic irritating, 
noxious, toric, or similar property. If the material leaks during 
transportation, passengers and crew would experience extreme annoyance 
and discomfort [Section 173.500(b)(l)]. 

(19) - OW-B. A material (including a solid when wet with 
water) the leakage of which could cause significant damage to the 
vehicle transporting it. Materials meeting one or both of the following 
criteria are OW-B materials: (1) specifically designated by name in 
Section 172.101 and/or ( 2 )  a liquid substance that has a corrosion rate 
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exceeding 0.250 inch per year on nonclad aluminum at a test temperature 
of 130°F [Section 173,50O(b)(2)]. 

( 2 0 )  OW-C. - A material which has inherent character- 
istics not described as an OM-A or OW-B. It is unsuitable €or 
shipment unless properly identified and prepared for transportation. 
Each OW-C material is specifically named in Section 172.101 [Sec- 
tion 173.500(b)(3)] . 

(21) ORM-D, A material such as a consumer commodity which 
presents a limited hazard during transportation because of its form, 
quantity and packaging. They must be materials f o r  which exceptions are 
provided in Section 172.101. A shipping description applicable to ORM-D 
material if found in Section 172.101 [Section 173,500 (b)(4)]. 

- 

(22) OW-E. A material not included in. any other hazard - 
class, but subject to the requirements of this subchapter. 

Haterials in this class include (1) Hazardous Wastes and 
(2) Hazardous Substances, as defined in Section 171.8 [Section 173.500 
(b)(5)1 

The following additional DOT definitions are included to . 
explain some of the other hazards: 

(1) Compressed gas. Any material or mixture having a 
pressure exceeding 40 psia at 130°F, or exceeding 104 psia at container 

130"F, or any liquid flannnable material having a 
ing 40 psia at 100°F [Section 173.300(a)]. 

(2 )  Nonliquified compressed gas. A 
solution) which, under the charged pressure, is 
temperature of 70°F. 

vapor pressure esceed- 

gas (other than gas in 
entirely gaseous at a 

gas which. under the (3) Liquified compressed gas. A - 
charged pressure, is partially liquid at a temperature of 70°F. 

( 4 )  Compressed gas in solution. A compressed gas which is 
dissolved in a solvent. 

( 5 )  Nonflammable gas. Any compressed gas other than a 
flatmnable compressed gas. 

( 6 )  Spontaneously combustible material, solid. A solid 
subetance (including sludges and pastes) which may undergo spontaneous 
heating or self-burning under normal transportation conditions. These 
materials may increase in temperature and ignite when exposed to air 
[Section 171.81. 

( 7 )  Water reactive material, solid. Any solid substance 
(including sludges and partes) which react with water by igniting or 
giving off dangerous quantities of flammable or toric gases [Sec- 
tion 171.81. 
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b. National Fire Protection Association System 

The NFPA has widely used and recognized classification pre- 
pared by the Technical Committee on Fire Hazards of Materials. The pur- 
pose of the classification is to safeguard the lives of those indivi- 
duals who may be concerned with fires occurring in an industrial plant 
or storage location where the fire hazards of materials may not be 
readily apparent. This classification provides a simple marking system 
that is easily read and understood. Properties dealt with are health, 
flammability, reactivity, and special reactivity. A numerical system is 
used to show the range of the hazard from 4 ,  which indicates a severe 
hazard (life threatening), to 0 (zero), which indicates no special 
hazard. The system of ranking- the degree of hazard is relative rather 
than absolute. Explanation of NFPA hazard classification is provided in 
Table 3. 

Health hazard ranking is determined by degree of hazard and 
the protective measures that are needed to minimize hazards of short- 
term exposure, The two sources of health hazards are inherent proper- 
ties of the material and the toxic products of combustion upon decom- 
position of the material. The hazard ranking depends on which source of 
hazard is greater. The ranking number tells the fire department per- 
sonnel dealing with the hazard whether specialized equipment is needed 
and if suitable respiratory protective equipment is required or ordinary 
clothing can be worn, 

The NFPA hazard classification system is illustrated in 
Figure 6. 

c .  Industrial hygiene hazard classification 

An industrial hygiene hazard classification system has been 
developed at ORNL. This health hazard classification system is based on 
threshold limit value (TLV) or mean lethal dose (LDso) and mean lethal 
concentration (LCs0). A four to zero classification is used: 4 is 
extremely hazardous, 3 is highly hazardous, 2 is moderately hazardous, 1 
is slightly hazardous, and 0 is relatively harmless. The classification 
based on TLVs is listed below. 

TLV 
Health Rating Comon Term 

PPm mg/m3 
~~ 

Extremely hazardous <1 <0.25 

Highly hazardous 1-10 0.26-2.5 

Moderately hazardous 11-250 2.6-5.0 

Relatively harmless >loo0 >10 
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TABLE 3. EXPLANATION OF NATIONAL FIRE PROTECTION ASSOCIATION HAZARD 
CLASSIFICATIONS. 

1 

0 

4 

3 

2 

Source: "Fire Protection Guide on Hazardous Materials," 7th ed., 
National Fire Protection Association, Boston, Ifass., 1978. 
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FLAMMABILITY HAZARD DESIGNATED IN REO 

HAZARD 
LEVEL SUSCEPTIBILITY Of MATERIAL TO BURNING 

0 MATERIAL WILL NOT BURN 
1 PREHEATING REQUIRED BEFORE IGNITION, 

COMBUSTIBLE SOLIDS 
HEALTH HAZARD DESIGNATED IN BLUE 

2 MODERATE PREHEATING REQUIRED FOR 

3 LlOUlDS AND SOLIDS THAT IGNITE UNDER 
RELATIVE HEALTH HAZARD DESIGNATION IGNITION HAZARD (INCLUDES INHALATION. INJECTION. SKIN 

LEVEL ABSORPTION. AND SKIN IRRITATION1 
AMBIENT CONDITIONS 

0 RELATIVELY HARMLESS 4 VERY FLAMMABLE GAS READILY 
1 
2 MODERATELY TOXIC 

4 EXTREMELY TOXIC 

SLIGHTLY TOXIC IGNITABLE 

3 n m L Y  TOXIC 

RATING 
0 = NO HAZARD 
1 = SLIGHT HAZARD 
2 - HAZARD 
3 = HIGH HAZARD 
4 - EXTREME HAZARD 

REACTIVITY HAZARD DESIGNATED IN YELLOW 

HhZARD 
LEVEL OTHER HAZARDS DESIGNATED IN SALMON SUSCEPTIBILITY TO RELEASE OF ENERGY 

0 MATERIAL IS NONREACTIVE 
1 MATERIAL NORMALLY STABLE BUT 

UNSTABLE AT ELEVATED TEMPERATURE 
AND PRESSURE. MAY REACT WITH WATER 

CHEMICALCHANGE 8UTNOT 
DETERIORATION, REACTS WITH WATER 
VIOLENTLY 
MATERIAL CAPABLE OF DETONATION BUT 
REQUIRES STRONG INITIATING SOURCE. 
EXPLOSIVE REACTION WITH WATER 

DETONATION AT AMBIENT CONDITIONS 

2 MATERIAL READILY UNDERGOES VIOLENT 

3 

4 MATERIAL READILY CAPABLE OF 

Figure 6. Hazard Rating Scheme of the National Fire Protection Associa- 
tion. 
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Health rating classifications based on LD5, and LCso values 
are: 

(1) Rating of 4: 

Acute: exposure may be potentially life-threatening 

Chronic: exposure may be potentially life-threatening 
(includes human carcinogens, mutagens, and teratogens) 

LD50 oral rat dose (mg/kg) = <1 

LD,, inhalation 4 h vapor rats (ppm) = 510 

LDSo rabbit skin (mg/kg) = 55 

( 2 )  Rating of 3: 

Acute: major temporary or permanent injury may 
threaten life 

Chronic: major petmanent injury (includes animal 
carcinogens, mutagens, and teratogens) 

LDs, oral tat dose (mg/kg) = 1.1 to SO (OSHA considers 
highly toxic) 

LCso inhalation 4 h vapor rats (ppm) = 11 to 160 

LDso rabbit skin (mg/kg) = 5.1 t o  43 

( 3 )  Rating of 2: 

Acute: minor temporary or permanent injury (includes 
nonlife-threatening substances to which the majority of exposed are 
sensitive) 

Chronic: minor temporary or permanent injury 

LDso oral rat dose (mg/kg) = 50.1 to 500 (OSHA con- 
siders toxic) 

LC50 inhalation 4 h vapor rats ( p p d  = 101 to 1000 
(OSHA considers highly toxic at 200) 

LDso rabbit skin (mg/kg) = 44 t o  340 (OSHA considers 
highly toric at 200) 

( 4 )  Rating of 1: 

Acute: minor injury readily reversible 
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Chronic: minor injury readily reversible, asphyxiants 

LDso oral rat dose (mg/kg) = 510 to 1500 

LCso inhalation 4 h vapor rats (ppm) = 1001 to 100,000 
(OSHA considers toxic 200 to 2000) 

LDs0 rabbit skin (mg/kg) = 350 to 22,600 (OSHA con- 
siders toxic 200 to 2000) 

( 5 )  Rating of 0: 

Acute and chronic: materials that produce toxic 
effects only under the most unusual conditions or by overwhelming dosage 

LDSo oral rat dose (mg/kg) = >15,000 

LCso inhalation 4 h vapor rats (ppm) = >100,000 

LDSo rabbit skin (mg/kg) = >22,600 

d. Proposed Department of Defense Hazard Warning Labeling 
System 

The DOD has a proposed hazard warning labeling system. This 
system was developed to comply with the OSHA Hazard Communication 
Standard (HCS) and to meet labeling needs within the federal sector. 
The proposed hazard warning label and data element descriptors were 
developed for use as a uniform Labeling system to meet the labeling 
requirements within DOD for: 

(1) Improperly labeled HAZMATs, 

( 2 )  Unlabeled HAZMATs, 

( 3 )  HAZMATs manufactured within DOD, and 

(4) Repackaging of bulk quantities of HAZMATs. 

The system uses American National Standard Institute (ANSI) 
language, including signal words, and statement of hazard and precau- 
tionary measures. It is not intended to be used to relabel HAZMATs 
bearing the manufacturer's hazard warning label. 

The proposed DOD HAZMAT label contains health hazard ratings 
based on oral and inhalation data for the rat and dermal as well as eye 
irritation data for the rabbit. This system uses four levels of rating 
from none to severe and is similar to the five-level industrial hygiene 
hazard classification system developed at ORNL (described immediately 
above). The four hazard indicators are health, contact, fire, and reac- 
tivity (Figure 7) .  
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The four levels of rating are described below. 

(1) None 

- No significant health hazard. 

- Materials which produce toxic effects only under the 
most unusual conditions or by overwhelming dosage. 

( 2 )  Slight Hazard (Signal Word - CAUTION!) 
- No severe or permanent damage to affected person. 

- No reduction of affected person's physical o r  mental 
ability to respond appropriately to an emergency. 

Examples : Nausea; headache; skin defatting; mild 
irritation of skin, eyes, and respiratory tract; coughing. 

( 3 )  Moderate Hazard (Signal Word - WARNING!) 
- No severe .or permanent damage to affected person. 

- Possible reduction of affected person's physical or 
mental ability to respond appropriately to an emergency. 

Examples: dizziness, temporary loss of sight, mental 
confusion, severe abdominal pain, first-degree skin burns, temporary 
cardiac arrhythmia, loss of coordination, central' nervous system depres- 
sion. 

(4) Severe Hazard (Signal Word - DANGER!) 
- Severe or permanent damage, or fatal to affected 

person. 

Examples: loss of consciousness; cardiac arrest; con- 
vulsions; severe burns to skin, eyes, and respiratory tract; coma; 
damage to organs; death. 

e. Relative Potency Classification System 

Relative potency classification is adopted by the AF for 
assistance in Phase I1 evaluation during the IRP. Beginning in 
September 1988, it is slated for use by all of the DOD in ranking I R P  
sites. This work, performed by ORNL for the AF Occupational and 
Enviornmental Health Laboratory at Brooks AFB. It incorporates a new 
feature in hazard ranking (Reference 3). The newly developed hazard 
ranking system is based on a relative potency framework for the health 
hazard. By using this framework, any chemical for which some toxico- 
logical data are available can be ranked for  toxicity hazard relative to 
a well-studied chemical or chemicals. Unlike the systems described 
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above, a wide range of toxicological data may be used in a manner not 
requiring assumptions to be made in interpreting data, thereby allowing 
ranking even when specified LD,, data are not available. 

The value of the relative potency hazard ranking system is 
that it can be applied routinely by someone without a degree in toxi- 
cology. Thus, every chemical would be scored the same at all AF bases, 
eliminating variations in classification. The hazard rank of a new 
material can then be compared with hazard ranks of a few well-studied 
benchmark chemicals for which there is extensive human toxicological 
data. On the basis of hazard level and action guidelines developed f o r  
the well-studied benchmarks, the hazard level and action guidelines can 
be determined for the new chemical even when limited toxicological data 
are available. This is the only health hazard ranking system identified 
that provides for a continuous ranking of potency, that can be used f o r  
acute and chronic end points, and +hat can make use of a wide range of 
available toxicological data. 

F. EXISTING INTERFACE BETWEEN THE USERS ANI) THE RESPONDING ACTION 
AGENCIES AT W M A T  EMERGENCIES 

This section addresses the results from an examination and evalua- 
tion of: the existing interface between the users of W M A T s  and the re- 
sponding agencies during W H A T  incidents. It primarily covers the 
roles and responsibilities of the AF fire departments. No HAZMAT 
emergencies or drills were actually observed. The information is 
gathered from site visits and published documents. 

This section is divided into five subsections: relevant literature; 
spill prevention and response (SPR) plans, spill committees, and dis- 
aster preparedness operations (DPO) plans; descriptions provided by the 
fire chiefs and HAZMAT incident response team leaders of the interface 
during HAZMAT emergencies; and other information obtained from the 
visits to the AF fire departments. 

1, Relevant Literature 

a. Headquarters, AF/LEE Letter* 

AF Headquarters wrote a letter to all major command fire 
departments in regard to tiAzHAT incidents involvement, Paragraph 2 of 
the letter stated that the fire protection role should be viewed as pro- 
viding on-scene command and control, onsite rescue, fire extinguishment, 
and stabilization of the HAZMAT. Once the W H A T  is neutralized, fire 
department involvement should revert to a support role. Recovery, 

*See foootnote Section 113, 

45 



cleanup, and disposition of the HAZMAT should be accomplished by other 
base agencies. 

b. AFOSH Standard 127-68 

AFOSH Standard 127-68 addresses AF chemical storage, hand- 
ling, and use and disposal operations. The criteria in the standard are 
the minimum safety, fire prevention, and occupational health require- 
ments of the AF. 

Paragraph 5(f) covers the AF's emergency response to chem- 
ical spills. The following is iterated: 

(1) In their SPR plan, each base is to identify a team to 
respond effectively to chemical spills. The makeup of the team may vary 
by command and by the needs of a particular disaster or emergency. 
Recommended composition of the spill response team (SRT) is the fire 
department, BEE, health physics advisor, and base EC. 

( 2 )  In all responses, priority should be given first to 
life saving and injury treatment and then to spill control. 

( 3 )  Use and type of protective garments and sampling tech- 
niques should be determined by the BEE. 

e. Guidance Manual for the Preparation of SPR Plans (Refer- 
ence 4 )  

An SPR plan is a combination of the Spill Prevention, Con- 
trol, and Countermeasures (SPCC) plan, the Oil and Hazardous Substance 
Pollution Contingency (OHSPC) plan, and the Hazardous Waste Contingency 
plan. An SPCC plan is required by 40 CFR 112.7 and is to designate and 
describe the spill prevention procedures, methods, and equipment incor- 
porated into base oil and hazardous substance facilities. An OHSPC plan 
is a requirement for all federal installations under the National Con- 
tingency Plan ( 4 0  CFR 330.33). The plan presents spill response proce- 
dures and the personnel, organizations, and equipment that should be 
utilized in response efforts. The hazardous waste contingency plan is 
required by 40 CFR 264.50-56 and is designed to minimize hazards to 
human health OK to the environment from fires, explosions, or any 
unplanned sudden or nonsudden release of hazardous waste. 

The manual recommends that the SPR plan be developed by a 
subcommittee of the EPC to be referred to as the "Spill Committee." The 
membership of the Spill Committee should include the Base Civil Engineer 
(BCE) as the chairman, the fire chief, the BEE, the base fuels manage- 
ment officer and the base environmental coordinator. 

Section 4.2 of the guidance manual states that the SRT 
should be composed of primarily on-base organizations supplemented by 
off-base organizations when base resources are insufficient or off- 
base response actions are required. The SRT is to be directed and 
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coordinated by an on-scene coordinator (OSC). The manual recommends 
that the Base Commander or Vice Commander be the 0% and that the BCE 
and fire chief be first and second alternates, respectively. The 
members of the team should be predetermined and responsibilities 
assigned based on available resources. All organizations included in 
the SET are to develop procedures for initiating their response actions. 

Suggested base organizations to be included on the SRT dur- 
ing an emergency are: the fire department, security police, CE, BEE, 
public affairs office, base medical treatment facility, transportation 
squadron, weather squadron, and disaster preparedness office. The rec- 
orrmrended responsibilities for the fire department are as follows. 

(1) If a fire hazard is involved, respond immediately to an 
actual or potential W M A T  spill in accordance with established proce- 
dures. 

(2 )  Direct operations at the spill site until the OSC 
arrives and assumes command of the situation. 

(3) Provide technical assistance to the OSC in response to 
and in the handling of combustible or flammable substances. 

(4) Provide available fire department personnel with pro- 
tective clothing and equipment. 

Section 4 . 3  of the guidance manual identifies four types of 
spill response procedures that should be developed (for each AF base) 
and designated in the SPR plan. The SPR plan procedures should 
include: initial spill response procedures, spill communications net- 
work operating procedures, general spill response procedures, and site- 
specific response procedures. 

(1) Initial spill response procedures. Initial response to 
a WMAT spill consists of immediate defensive actions that should be 
taken by individuals discovering it or its potential, These acr;ions can 
be categorized as site-specific and general response actions. The site- 
specific actions include such things as the knowledge of locations of 
fire extinguishers, alarm systems, or absotbants. The general response 
actions are those appropriate for virtually all potential spill sites 
and include initial response actions and spill reporting requirements. 
These are summarized in Figure 8 (Figure 4.4 of the manual). 

(2 )  Spill communications network operating procedures. In 
the SPR plan, each AF base should establish and designate a spill - 
reporting center t o  receive initial reports. The manual recomnends that 
the fire department be assigned to this position. The communications 
network operating procedures should include requirements for documenting 
all relevant information during a spill report and an SRT notification 
sequence. An example of these procedures is presented in Figure 9 
(Figure 4.5 of the manual). The notification sequence will depend some- 
what on the structure of the base response team; however, the following 
sequence was suggested in the manual by Engineering-Science, Inc. 
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EXAMPLE 
SPILL REPORTING CENTER LOG SHEET 

I. INITIAL INFORMATION REQUIRED: 

N a m e  of informant: 

Locat lon of s p i  11: 

Number of injured and type of i n j u r i e s  ( i f  app l i cab le ) :  

Substance s p i l l e d :  

Amount s p i l l e d  ( es timated 1 : 

Extent of spill: 

Rate material cu r ren t ly  s p i l l i n g  (es t imated) :  

Time s p i l l  occurred (est imated 1 : 

Time of no t i f i ca t ion :  

O t h e r  information: 

11- S#p NOTIFICATION SEQUENCE 

1.  B a s e  Hospi ta l  (If personnel i n ju red )  
24 Hours: Ext. 

Time 

2. B a s e  F i r e  Department (If flammable liquids Time 
p resen t )  24 Hours: Ext. 

3. Environmental Coordinator 
D u t y  Hts: Ext. 
Non-Duty Hrs ( op t iona l  1 : Ext. 

4. B a s e  F i r e  Chief (If Environmental 
Coordinator unavai lable)  
24 Hours: Ext. 

Time 

Time 

Figure  8. Spill Reporting Center Log Sheet.  
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RECOMMENDED 

INITIAL SPILL RESPONSE AM) 
NOTIFICATION PROCEDURES 

I. I n  t h e  event of a s p i l l  the fo l lowing  actions should be -en. 
The order of the actions w i l l  depend on e x i s t i n g  Conditionso 

o I n s t i t u t e  evacuat ion procedures ,  i f  applicable. 

o Not i fy  base s p i l l  r e p o r t i n g  center. Telephone number 

0 Stop source  of s p i l l . v h e n  possible wi thout  undue risk of 
personal In jury .  This i n c l u d e s  w e  of on-s i te  spill 
containment equipment and materials. 

o Make s p i l l  scent OFF LIMITS to  unauthorized personnel. 

o R e s t r i c t  all sourcea of i g n r t i o n  when flammable substances are 
involved.  

o R e p o r t  to  on-scene coord ina tor  and provide  adlsistance u n t i l  
response taam LS fully operational. 

11.. When n o t i f y i n g  base spill response c e n t e r ,  provide the fo l lowing  
information: 

o Your make. 

o Locat ion of spill and f a c i l i t y  nrrnrbcr i f  known. 

o Number of i n j u r e d  personnel  and nature of i n j u r i e s  ( i f  
applicable). 

o Substance spi l led .  

o Amount spilled (estimated). 

o Extent  of spill. 

o Rate material currently spilling (estimated). 

o Time s p i l l  occurred (astimatad). 

o Any other p e r t i n e n t  information.  

Figure 9. Recommended Initial S p i l l  Response and Notification Pro- 
cedures in the Guidance Manual by Engineering-Science, Inc. 
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The base hospital (if personnel are reported injured) and 
the fire department (if a potential fire hazard exists) should be 
notified first. The BCE should be notified next. The BCE would then be 
responsible for initially investigating the spill and notifying the OSC 
if a reportable spill has occurred or could occur. The BCE would also 
be responsible for making recommendations to the OSC concerning the 
nature of response actions to be initiated and the members of the SRT to 
be activated. I f  the BCE is unavailable, the fire chief should assume 
the responsibilities. The OSC should be notified directly of spills of 
a potentially catastrophic nature. Any disaster response alert proce- 
dures would also be implemented. 

( 3 )  General spill response procedures. If a HAZMAT is 
spilled or released, the OSC should be solely responsible f o r  directing 
and coordinating all emergency response actions. The recommended 
sequence of actions to be taken by the OSC should be designated in the 
SPR plan. 

(4) Site-specific contingency plan preparation. Site- 
specific contingency plans should be prepared for sites with significant 
historical spills; bulk HAZMAT loading and unloading sites; hazardous 
waste accumulation and storage sites; and any additional sites deemed by 
the OSC to have significant spill potential and/or potential for serious 
health or environmental impacts. The information that should be 
included in the contingency plan is as follows: 

- Evacuation procedures to be initiated in the event of a 
spill. 

- Initial spill response actions that can be taken by 
individual(s) discovering a spill, 

- Probable spill route and the locations where spill con- 
tainment could be implemented. 

- Specific actions to be taken by the individual members of 
the response team. 

- Applicable HSDS. 

- Special notification requirements and procedures, 

- Disposal and decontamination procedures for spill 
material and contaminated soil, water, and equipment. 

d. AFLC Regulation 161-1 

AFLC Regulation 161-1 establishes policy and assigns respon- 
sibilities for the management of HAZMATs at AFLC bases. Two paragraphs 
of this document deal specifically with HAZMAT spills. The first (para- 
graph 5.k) states that when WMATs are involved in fires, spills, 
leaks, or othervise uncontrolled/unintentional releases, the using 
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activity will be responsible for cleanup of known materials in quanti- 
ties less than reportable limits defined in local regulations. All 
other spills will be reported to and managed by the AF base in accord- 
ance with the SPCC plan. The other citation [paragraph 6.b(7)(h)] says 
that organizations/activities using HAZMATs should develop chemical 
spill response procedures to cleanup small quantities, to recagnize and 
report spills, and to assist the base spill response team. 

e. AF Regulation 355-1 

AF Regulation 355-1 provides policies and explains proce- 
dures for planning and operating the AF disaster preparedness program. 
It outlines the organizational structure at each level of command and 
assigns base-wide responsibilities for the conduct of local programs. 

Paragraph 3-4 of the document states that all AF installa- 
tions must write a DPO plan. The purpose of the plan is to provide com- 
prehensive guidance for the response to emergency or disaster situa- 
tions. However, paragraph 8-2 states that a hazardous substance spill 
is governed by this plan only if the situation is a potential or actual 
major accident or escalates into one. The President of the United 
States or the Federal Emergency Management Agency will determine if and 
when a chemical spill becomes a major accident. 

Paragraph 2-15 describes the responsibilities of the 
on-scene disaster response group (DRG). This group is to respond to the 
scene of an accident to provide command and control, The composition 
and responsibilities of the DRC will vary with the resources, capabil- 
ities, and mission of each hstellation. Uembers are to advise the OSC 
of actions to be taken. The group is to be made up of the following 
individuals: fire chief, OSC, security police, CE, BEE, public affairs, 
medical services, transportation, and weather contracting officer. The 
fire chief is to: take corernand until a designated OSC arrives (in the 
absence of the fire chief, the senior firefighter will serve in this 
capacity); designate the initial entry control point location; direct 
all firefighting and rescue operations; upon arrival of the designated 
OSC, serve as the technical advisor and brief the status of the incident 
to the OSC; and coordinate with local firefighting officials for mutual 
response requirements. 

Paragraph 8-5.b of the document identifies the rescue and 
firefighting procedures. The fire department is to: use appropriate 
equipment; approach the accident scene from the upwind or crosswind 
side; and perform rescue, Lifesaving, and hazard suppression and con- 
tainment. 

Attachment 3 of the document presents a set of checklists 
for each of the individuals making up the DRG. Paragraph 3-4.a of the 
attachment presents the immediate actions €or the fire department in 
regard to on-base accidents. The fire department is to: 
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(1) obtain available information about the accident and 
ensure that it is reported to the command post. 

( 2 )  proceed to the accident site. 

( 3 )  ensure that actions are being taken to: remove and 
treat medical casualties, perform firefighting and rescue operations, 
and evacuate the area. 

(4) notify security police of the designated location to 
set up an entry control point. 

(5) shutdown utilities as required. 

(6) sound withdrawal when appropriate. 

(7) park withdrawing vehicles inside the cordon. 

( 8 )  assume the on-scene command, in the absence of the OSC. 

( 9 )  brief the OSC on the nature of the accident, the number 
of military and civilian medical casualties, property damage, and the 
need for assistance. 

Paragraphs 3-4.c and d present the checklists for follow-on 
fire units and recovery actions, respectively. Follow-on fire units are 
to: report to the convoy assembly area; secure equipment; attend the 
road convoy briefing; proceed in convoy to the accident scene; and upon 
arrival, transmit status and location to the fire chief. During 
recovery actions, the fire department is to: have firefighters and fire 
vehicles checked for contamination; take part in the development of a 
recovery plan, if required; and ensure that actions are taken to reser- 
vice firefighting vehicles. 

2. Spill Prevention Response (SPR) Plans, Spill Committees, and 
Disaster 

Preparedness Operations (DPO) Plans 

a. Andrews AFB 

(1) SPR plan. Andrews AF base has a draft SPR plan that 
specifies, among other things, the procedures to be followed when a haz- 
ardous substance spill occurs within, discharges from, or encroaches 
upon the physical boundaries of the base. These include spill detection 
reporting, containment, cleanup, and disposal practices. The plan is to 
be implemented upon notification of an actual or potential HAZMAT 
spill. The execution of the plan is divided into five phases. Phase I 
(discovery and initial notification) covers actions to: discover the 
spill or potential spill, locate the spill and the danger to nearby 
resources, determine the type and amount of pollutant, and report the 
spill, Phase I1 (containment and countermeasures) deals with those 
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actions taken to contain the spill as soon as the spill is discovered or 
reported. If there is any threat to life or property due to a HAZMAT, 
this phase is under the direction of the senior fire officer (SFO) 
acting as the OSC. Phase I11 (cleanup and disposal) addresses those 
actions taken to remove the pollutants from the water and related 
on-shore areas and to dispose of the pollutants recovered. The fire 
department's ro le  during this phase primarily is support. Phase IV 
(restoration) encompasses those actions taken to restore the environment 
to its prespill condition and to assess the damage caused by the 
spill. Phase V (recovery of damages and enforcement) includes the 
recovery from damage done to federal property and the collection of 
scientific and technical information. 

Any person discovering a spill on Andrews AFB will: 
initiate evacuation, if necessary; notify the fire department; stop the 
source of the spill when possible without undue risk of personal injury; 
make the spill scene off limits to personnel; restrict all sources of 
ignition when flammable, combustible, or oxidizing agents are involved; 
and, upon his arrival, report to the OSC. 

The HAZMAT incident response team is made up of the OSC and 
both civilian and military personnel from the fire department, CE, 
security police, BCE, BEE, photography, public affairs, staff judge 
advocate, and maintenance. 

Upon notification of a spill the fire department will imme- 
diately respond to an actual or potential W M A T  spill and notify the CE 
service desk. Upon arrival at the scene, the fire department will take 
the necessary steps to control all conditions hazardous to life or pro- 
perty in accordance with established fire procedures and/or any counter- 
measures available to control and contain the spill. The fire depart- 
ment will evaluate the s p i l l  and identify the substance spilled, amount 
spilled, area covered by the spill, location of spill, and spill sur- 
face. The fire chief will direct operations at the spill location while 
there is a threat to life and property. The HAZMAT will be flushed only 
as an emergency measure to prevent ianoinent danger to life or pro- 
perty. The fire department will provide technical assistance to the OSC 
in response and handling of a WMAT and will activate the mutual aid 
agreement with Prince Georges County when deemed necessary by the SFO on 
scene. Tabs A-G of Appendix 8 (special considerations for response to 
hazardous substances) to Annex C (spill response team activation proce- 
dures) of the SPR plan describe the W M A T  incident response team 
members/groups [i.e., fire communications center operator, team leader, 
information sector, safety sector, reconnaissance sector, and decon- 
tamination sector and resource (tools) sector], details their functions 
and responsibilities and provides checklists for each of the team's com- 
ponen t . 

The fire commnications center (FCC) operator records 
information from the person discovering the WMAT spill and dispatches 
equipment and personnel. The operator also assists response by plan- 
ning the approach route for the response team. The team leader is 
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responsible for managing the HAZMAT incident using an Eight-Step Process 
(Reference 5). The steps are summarized as follows: 

isolate the area and deny entry, 

identify the hazardous substance(s), 

evaluate the hazards and risks, 

select protective clothing and equipment; 

coordinate information and resources; 

control the hazardous substance spill; 

decontamination; 

and termination. 

team leader responsibilities are: 

to supervise the HAZMAT incident response team; 

( 2 )  coordinate the activities of the information, safety, 
reconnaissance, decontamination, and resources sectors; 

( 3 )  and assign personnel to the specific sectors. The team 
leader receives instructions from the OSC and keeps the OSC fully 
advised of technical and specific information relative to the incident. 

The information sector is responsible for the assembly and 
analysis of all technical reference material, incident data, and other 
resources. It recolamends preventing the immediate hazards to Life 
(toxic, reactive, and flammable), evacuation distances, and the required 
level of protective clothing and equipment. The information sector 
coordinates with the team leader to identify the hazardous substance(s1 
involved. Once identified, this sector evaluates each substance via 
either a W H A T  data sheet (Figure 10) or a sample hazardous substance 
information form (Figure 111, which is passed on to the team leader and 
the safety sector. The information sector contacts the CHEMTREC, the 
manufacturer, or the shipper as necessary and works closely with repre- 
sentatives from base agencies to obtain further technical information. 
This sector also works jointly with the decontamination officer to 
identify the required level of decontamination and the mitigation 
protocol and procedures. 

The safety sector is responsible for ensuring that safe and 
accepted practices are adhered to throughout the course of the emer- 
gency. It sets up three perimeters (zones - hot, warm, and cold) and 
evaluates the positioning of the apparatus and personnel within the 
zones. This sector is also responsible for the welfare of all personnel 
operating in the hot and warm zones. The safety sector activities are 
conducted in accordance with the following. 
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Hazardous Material Data Sheet 

Figure 10. Hazardous Materials Data Sheet. 
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Sample H8rardous Subrtancm Information Form 

connoH WAUE: CEEHICU M E :  

I. PEYSICAL/CHMICXL PROPRRTXES 
SOURCE 

Naturrl physical state: Cas- Liquid- Solid- 
(at ambient temp8 of 2OoC-2S0C) 

Dens i t ya q / m l  
Molecular w i g h t  g/g-mol. 

specific gravity. e- '?/*C 
Solubility: water e V/*C 
Solubilityb: ? *?/V 
Boiling point V/*C 
nelting point 'P/'C 
Vapor pcesaure -g e .?/'C 
Vapor density e *?/*C 
?lash point *?/*C 

(open cup i closed cup 1 
Other: 

11. UZARDOOS CHAIUCTmISTICS 

Xnhrlat ion 
Ingest ion 
S k i  n/eyc absorption 
S k i d e y e  contact 
Carcinogenic 
Tar atogenic 
Hutagenic 
Aquatic 
Other: 

Yes No 

Yea No 
Yes Ro 
Yes No 
res m 
Yes No 
Yes No 
Yes No 

Ye8 No 

SOURCE CONCENTRATIONS 
(PEL, TLV, other) 

B. TOXICOLEICU EAZARD HAZARD? CONCENTRATIONS SOURCE 
Combus ti 7 il i ty Ye8 NO 
Toxic byproduct(s1: Ye8 No 

Plammability Ye8 No 
L?L 
U?L 

txplos  i vity Yea No 
LEL 
UEL 

.Only one is necessary. 
bFor organic COmpOunds, recovery of spilled material by solvent extraction may 
require solubility data. 

Figure 11. Sample Hazardous Substance Information Form. 
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C. 

D. 

t ;  

1x1. 

XV . 

V* 

VI. 

REACTIVSTY BAZARD fUZILRD7 CONCENTRATIONS 

Reactivitiea: 
Ye8 NO 

SOURCt 

CDRROSIVITY BAZARD EAXARD? CONCINTRATIO(IS SOURCC 
ph yes no 
Neut t a l i  zing agent : 

RADIOACTIVE BAZAIZD HAZARD? UPOSURE RATt S U  RCL 
Blctground Ye8 NO 
Alpha p . r t  ie ler Yer No 
Beta particlor Yes N o  
Camp. radiation Ye8 No 

DBSCRIPTION O? INCXDIRT: 

Quantity involvd 
Releare information 

worko r 

Pub1 ic 

SlBCW..tNDED SITB cDN1w)t: 

Aotline 

Decontamination line 

Coamand Paat location 

~t tRKloC1SS KIR tKIoRctpI: 

Figure 11. Sample Hazardous Substance Information Form (Concluded). 
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- The safety officer is positioned in the warm zone at the 
entry into the hot zone. 

- Entry into the hot zone is restricted to trained per- 
sonnel and individuals possessing particular knowledge of the problem/ 
situation of the hazardous substance(s). 

- The safety sector is to remain 
the team leader, entry teams, and the OSC. 

- The safety sector retains the 
tions and to order personnel back to the warm 
are observed. 

in constant contact with 

authority to halt opera- 
zone if unsafe conditions 

- The safety sector is to complete an incident exposure 
record (Figure 12). 

The reconnaissance sector is responsible for developing 
information on the physical layout of the incident site in addition to 
other factors influencing the emergency. The task of this sector is to 
give the team leader and the OSC a complete picture of current and 
anticipated conditions. The reconnaissance sector will attempt to view 
the incident from all sides and coordinate all data gathering with the 
information sector. 

The decontamination sector consists of a minimum of four 
personnel and a sector officer. The four personnel must be familiar 
with the decontamination process. The decontamination officer, along 
with the team leader and the information sector, determines what level 
of decontamination is required to ensure the safety of emergency per- 
sonnel and civilians. The decontamination officer establishes an 
isolated area for the removal of harmful substances from emergency 
response personnel, equipment, clothing, and vehicles and ensures that 
all equipment and supplies required for decontamination of the area are 
available. The area is constructed following either a maximum or min- 
imum decontamination protocol or a nine-step procedure. The determina- 
tion of which protocol is most appropriate is made in consultation with 
BEE. The decontamination officer establishes an area of control by set- 
ting up an entry and exit point along a straight Line nearest the hot 
zone and ensures that: all decontamination sector personnel are fol- 
lowing proper procedures, all personnel Leaving the hot zone are pro- 
perly cleaned, all personnel departing the decontamination area receive 
a medical sector evaluation, and equipment and supplies are confined and 
isolated for further evaluation. Incidents requiring chemical degrada- 
tion must follow the appropriate mixing guides, while the decontamina- 
tion officer supervises the mixing and the application of the degrada- 
tion chemicals. Medical personnel are to establish a medical sector to 
monitor the personnel who work in the hot and warm zones. Baseline 
medical data are taken on all personnel before they don chemical protec- 
tive clothing, and their vital signs are taken again when the clothing 
is removed after the decontamination process. Medical personnel compare 
these data and decide if the person is capable of continuing. If the 
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HQ 1776 ABW ( M A C )  
Andrews AFB, MD 20331-5000 
1 5  Dec 36 

r L 

NAlm 

I 

TYPE OF 
SUIT 

L 

TYPE A I R  

INCIDENT EXPOSURE RECORD 

SUPPLY 
I 

TIME ON 
AIR 

ESTIMATED 
TIME OUT 

TIME INTO 
HOT ZONE 

TIME OUT 
HOT ZONE 

I 1 
TIME OFF 

AIR 
3 

TOTAL TIm 

i IN SUIT 

IMPORTANT: Naximum uorking times for e n t r y  teams s h a l l  be 
determlned by weather c o n d i t i o n s  and type  breathing 
apparatus selected, as follows: 

30 min SCBA - 15 mln 
1 hour SC3A - 30  min 

Figure 12. Incident Exposure Record. 
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person cannot continue, this information is relayed to the decontamina- 
tion officer for appropriate action. 

The resource sector is responsible f o r  the control and docu- 
mentation of tools and equipment used during HAZMAT emergencies. The 
team leader and the resource sector officer determine the type of opera- 
tion to be conducted and the equipment needed. With other base 
agencies, the resource sector obtains the necessary tools and equipment 
to be located in the warm zone, at or near the entry point into the hot 
zone. The resource sector is responsible for: ensuring that any equip- 
ment used before the arrival of the HAZMAT incident response team and 
during the emergency is appropriately handled; monitoring and replacing 
or resupplying expendable items; and identifying the contaminated items, 
which remain within the hot zone. 

( 2 )  Spill committee. At Andrews AFB the EPC deals with 
HAZMAT spills. That base's installation OSHA Council also addresses 
spill prevention. Each group meets quarterly. 

( 3 )  DPO plan. Andrews AFB has a DPO plan but we were 
informed that response to HAZMAT spills is not covered within it. 

b. Edwards AFB 

(1) SPR plan. Edwards AFB has a proposed hazardous sub- 
stances spill contingency plan. The plan provides procedures for 
response and outlines required actions when hazardous substance spills/ 
releases present threat to human health o r  the environment and/or when 
the magnitude of the incident exceeds the HAZMAT user's control, 
containment, stabilization, and/or cleanup capability as determined by 
the SFO. It also addresses the duties and responsibilities of base 
agencies and individuals responding to the spill. When a spill situa- 
tion requires the implementation of the contingency plan, response is 
governed by human safety and protection of property and the environment. 

The Edwards AFB HAZMAT response force consists of three 
tiers. Tier I is comprised of the initial responders, including the SFO 
(the ranking fire department representative on scene); the fire depart- 
ment HAZMAT response team; and security police, hospital, and environ- 
mental management personnel. The SFO responsibilities are to: 

(1) respond to the spill incident; 

( 2 )  ensure, in conjunction with the security police, 
that the immediate, contaminated area has been cleared of all per- 
s onnne 1 ; 

( 3 )  as necessary, determine the extent of Tier I 
implementation; 

(4) direct the FCC to notify the command post if 
Tier I1 response is required; 
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( 5 )  function as the OSC until the arrival of the Base 
Commander or his/her designated representative in the event Tier I1 is 
implemented; 

( 6 )  implement fire and explosion abatement action; 

( 7 )  designate the entry control point and relay the 
coordinates to the FCC; 

( 8 )  authorize the distribution of W M A T  equipment 
from the W M T  response vehicle; 

( 9 )  make initial determination if the quantity of 
material spilled meets or exceeds the statutory reportable quantity for 
that material; 

(10) if an EM representative is unavailable, make an 
initial report to appropriate regulatory agencies; 

(11) provide a report detailing abatement procedures 
for any response operation in which an ItM representative was not 
required to be present; 

(12) provide technical assistance to the OSC, as 
needed, during tier I1 operations; 

(13) participate in the incident review process. 

The fire department HAWAT response force chief is to: 

(1) respond as directed by the SFO to the location of 
the incident; 

(2 )  assess the hazards involved by positively iden- 
tifying the materials, determining the quantity released, identifying 
the specific hazards as listed in the chemical's MSDS, and determining 
the possible locations and predicted ground tracks of hazardous atmo- 
spheres ; 

( 3 )  recotmaend to the SFO any actions necessary to 
monitor, control, and contain the spill; supervise the fire department 
W M A T  response force in control, containment, and small scale cleanup 
operations; 

(4) advise the SFO/OSC when the safety of personnel is 
in question; 

( 5 )  supervise the fire department WMAT response 
force in emergency decontamination of affected personnel before their 
removal for medical treatment. 
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Tier I1 response is oriented toward cleanup. The 
structure of the group consists of the OSC, mobile command post, decon- 
tamination officer, industrial hygienist, environmental assessment, CE, 
and public affairs. The fire department's mission during Tier I1 opera- 
tions is to provide support. Tier I11 response is also directed toward 
cleanup but is conducted by contractor personnel. 

( 2 )  Spill committee. Edwards AFB has a HAZMATs committee 
that is a subcommittee of the EPC. It meets monthly and is chaired by 
the chief of environmental planning, management, and compliance. The 
HAZMATs committee also consists of representatives from the fire depart- 
ment, safety, CE, judge advocate's office, comptroller, host-tenant 
liaison coordinator, maintenance, test group, disaster preparedness, 
logistics, hospital, and DRMO. The role of the subcommittee is to 
ensure that W M A T  issues are reviewed, controlled, coordinated, and 
documented in compliance with AF regulations and base regulations and 
policies. The W M A T  issues include, but are not limited to, acquiring, 
storing, using, recycling, substituting, and disposing of materials that 
were determined to be hazardous. HAZMAT issues requiring research, 
formulation of alternative strategies and proposed Edwards AFB policies, 
and preparation of proposed base supplemental regulations and operating 
instructions are accomplished by standing groups and special working 
groups. 

(3) DPO plan. At Edwards AFB the DPO plan is implemented 
in the event of accidentsfincidents involving radioactive or toxic 
materials, nuclear attack, aircraft and/or missile mishaps, mass casual- 
ties, natural disasters, and training exercises, or any other serious 
situation that affects the continued operation of the AFB. The Base 
Commander implements the plan as emergencyfdisaster conditions dictate. 

Annex A of the Edwards AFB DPO Plan 355-1 deals with 
operations for major peacetime accidents. Major accident response is 
divided into three phases: notificationfresponse, withdrawal, and 
recovery. During the notificationlresponse phase, the primary and 
secondary crash nets relay to the various agencies all known and 
unclassified information relative to the emergencyldisaster. The pri- 
mary crash net alerts the following agencies: fire alarm center, hos- 
pital emergency roomfhospi tal commander, flight surgeon, local area res- 
cue, base operations, test center operations, and the Base Commander. 
Agencies receiving notice of an emergency or disaster over the secondary 
crash network must contact the fire department. The fire department 
contacts the command post, who contacts the OSC to determine the respon- 
sible agencies to be notified for response. Persons initiating either 
primary or secondary crash nets must decide whether or not to assemble 
the DRG. Responses to the disaster are made by an initial response 
force element and a follow-on force, as necessary. The initial force 
deploys directly to the accidentlincident area and consists of elements 
(i-e-, firefighting, medical, and security) necessary to assume control 
of the situation, to make objective evaluations, and to perform life- 
saving, suppression, and containment actions. The follow-on force is 
comprised of support teams whose specialties are needed after initial 
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evaluation. The follow-on force could consist of the OSC, disaster pre- 
paredness, BEE, security police, public affairs, CE, maintenance, explo- 
sive ordnance, staff judge advocate, chaplain, mortuary, safety, trans- 
portation, airfield management chief, tenant unit (as required), and 
photographer. When people are in imminent danger, a withdrawal order is 
issued by authority of the fire chief. The tasks of the fire chief 
during major accidents include the following. 

- Assume control of the initial response force at the 
scene until the arrival of the OSC. 

- Confirm the crash grid coordinates and transmit them 
to the command post. 

- Coordinate with the security police and establish an 
entry control point; transmit the coordinates of the entry point to the 
cornmand post. 

- Conduct fire department activities in accordance 
with appropriate directives and checklists. 

- Establish and operate a FCC in accordance with 
checklists, 

Appendix 1 to Annex A of Plan 355-1 deals with the 
disaster response force. The purpose of the force in response to 
disasters is to cornanand, control, and contain any situation so that the 
loss of life and property is minimized and mission capability is main- 
tained. The disaster response force is organized into teams of spe- 
cialists who are activated anytime base resources are required to 
suppress or contain emergencies or disaster conditioas. The major 
elements that make up the force are the on-scene DRG, specialized 
disaster preparedness teams, control centers, and the conmiand past. One 
of the specialized teams is &he fire department decontamination team, 
with a minimum of eight people assigned, is responsible for decontami- 
nating roads, areas, grounds, buildings, and facilities. 

Tab A, Appendix 2 to Annex B of Plan 355-1 covers fire 
protection. This section states that the fire protection branch must be 
prepared t o  cope with the following types of potential disaster situa- 
tions: incidents involving LIAZMATs, natural disasters, attack, major 
accidents, major fire incidents, and incidents involving nuclear or con- 
ventional weapons. Tire fire department has three objectives when 
responding to a disaster. They are to: save lives and property, 
recover resources, and increal~e the salvage value of military resources 
involved in major accidents. In all disaster response situations that 
involve fire/crash-rescue operations, the senior on-scene firefighter 
assumes control of all on-scene forces until the designated OSC arrives. 
Upon arrival of the designated OSC, the senior firefighter briefs  the 
osc. 
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The senior firefighter then becomes the fire department 
representative of the on-scene DRG. He retains control of all fire- 
fighting and rescue operations until the threat of life and property has 
been adequately controlled. The operations section of the fire depart- 
ment responds under the direction of the senior on-scene firefighter 
with sufficient personnel and equipment to the affected area. The 
operations section also implements the necessary actions in accordance 
with directions from the senior on-scene firefighter and appropriate 
guidance to restore the situation to normal. 

The FCC operator dispatches equipment and personnel to 
the affected area; notifies the security police, BCE, hospital, disaster 
preparedness, and water pump station operations; and relays emergency 
information to all units involved. 

c. Hanscom AFB 

(1) SPR plan. Hanscom AFB has a draft SPR plan that con- 
tains the required responses to releases, accidents, and spills of 
HAZMATs. It includes spill detection, reporting, containment, cleanup, 
and disposal procedures. The plan states that as soon as a discharge is 
discovered or suspected, it should be reported to the fire department. 
The information to be conveyed should include an estimate of the magni- 
tude, nature, and location of the discharge. The fire department con- 
tacts the installation commander, BCE, security police, clinic, and 
command post. 

The draft plan makes the installation commander the 
OSC, with responsibility for directing and coordinating all spill 
response actions, The commander has the authority to utilize the exper- 
tise and resources of the SRT in determining and performing response 
actions. The installation commander uses proper judgment to decide the 
nature of the response needed and contacts all or part of the SRT based 
on the type, quantity, and location of the spill. The deployment of the 
SRT is effected to provide a coordinated response to contain, control, 
recover all spills, and to restore the environment. SRT members include 
the: fire chief, BCE, BEE, disaster preparedness officer, chief of 
security police, liquid fuels maintenance foreman, staff judge advocate, 
public affairs officer, safety officer, clinic commander, transportation 
officer, and chief of operations. 

The responsibilities of the fire chief are to: act as 
the OSC until the Base Commander or his designated representative 
arrives at the spill scene; immediately respond to W M A T  spills as 
necessary to protect life and property with due regard for the 
environment; activate the DPO plan as necessary; dispatch an emergency 
operator to notify the base clinic if injuries are reported; provide 
technical assistance to the OSC concerning response to and handling of 
combustible, flammable, or hazardous substances; maintain protective 
clothing and equipment for response personnel within the fire depart- 
ment; and respond to W M A T  incidents, 

64 



Appendix X of the draft SPR plan presents Hanscom AFB 
fire department's HAZMAT incident commend system. It is exactly the 
same as that of Tinker AFB, which is presented in Section F.2d. 

(2 )  %ill committee. The Hanscom fire department formed a 
base-wide WMAT consnittee in February 1986, as a subcommittee to the 
Base Commander's Consolidated Safety and Health Council. The HAZMAT 
Committee meets mnthly and provides a quarterly status update to the 
council. The fire chief chairs the HAZMAT Committee, which includes 
representation from safety, disaster preparedness, security police, 
clinic (BEE and acute care), environmental engineering, meteorology, 
Lincoln Laboratory, AF Geophysics Laboratory (AFGL), RADC, Base Supply, 
comnand post, and transportation. 

( 3 )  DPO plan. Hanscom AFB has a DPO plan, but according to 
the fire chief, proper response to HAZMAT spills is not included. 

d. Tinker AF3 

(1) SPR plan. Tinker AFB's SPR plan is implemented when- 
ever a spill occurs. The response to a HAZUAT spill follows a four- 
phase program. Phase I identifies the initial spill response procedures 
to be followed by any individual discovering a spill or potential 
spill. It also designates the procedures to be followed by the fire 
department and CE in providing rapid notification of the spill to the 
proper on-base personnel and organizations. Phase I1 describes the 
general response actions to be taken by the OSC in the containing, 
cleanup, and restoration of the spill site. Phase 111 pertains to 
recovery of damages and enforcement; Phase. IV details the ongoing 
training program. 

Phase I covers actions taken to discover, locate, 
characterize, and report the spill. Any person recognizing a HAZMAT 
spill will innnediately: activate the emergency alarm system; evacuate 
the area, if warranted by the type of spill; make sure that all employ- 
ees shut down their operations and secure their equipment; inform the 
fire department of the type, location, and size or quantity of the 
spill, and name of the informant; inform their supervisor; contain the 
spill, if it can be done safely; perform cleanup operations within the 
u n i t ' s  capabilities and assist the fire department upon its arrival; 
and ensure that an employee roll call is conducted to discover whether 
any personnel are trapped in the affected area. The fire department 
will notify the Tinker base consolidated command post, BCE, CE service 
call branch, base operations (if the spill is within airfield confines), 
security police, and if necessary, the hospital/emergency room. The BCE 
will notify the chief of the operations branch, water and waste unit, 
EM, safety office, BEE, and the BCE squadron duty officer. 

The OSC is responsible f o r  directing and coordinating 
all spill response actions during Phase 11. He must deploy and utilize 
the expertise and resources of the SRT. The personnel assigned to the 
SET include the chief of the fire protection branch, BCE, the Operations 



branch, EM, directorate of maintenance, directorate of distribution, 
security police squadron, hospital, personnel division, office of public 
affairs, directorate of contracting and manufacturing, weather squadron, 
and safety office. 

The fire chief, when notified of a spill or of a condi- 
tion indicating that a spill is imminent, acts as the OSC until the BCE 
relieves him; notifies the consolidated command post, CE, operations 
branch, base operations, security police, and hospitallambulance ser- 
vice; takes actions necessary to minimize or eliminate the potential for 
a spill; sandbag storm drains near wherever a spill occurs; if an air- 
craft jettisons fuel, goes to the scene and acts to control the fire or 
the potential fire; secures the area and keeps unauthorized personnel 
from entering until the security police arrive; and if poisonous gas is 
released, sounds two short blasts on an alarm to indicate its presence. 

(2) Spill committee. The Tinker AFB Spill Committee is a 
subcommittee of the EPC. It is a standing committee with representa- 
tives from the following organizations: fire department, CE, EMD, 
directorate of supply, base fuels management, and the directorate of 
maintenance. The Spill Committee meets monthly. On a quarterly basis, 
the committee briefs the commanding general. It is responsible for 
annual review and update of the SPR plan. The reviews are conducted 
utilizing the same procedures as those used in the initial plan develop- 
ment. The review includes detailed inspection of oil and hazardous sub- 
stance sites and verification of all data generated during the initial 
plan development. The Spill Committee submits a report to the EPC 
describing any deficiencies and recommended corrective actions. 

Tinker AFB also has three other committees/working 
groups that address the handling or disposing of HAZMATs. They 
include: the Waste Water Working Group that meets monthly, the Tech- 
nical Review Coonnittee that deals with the installation restoration pro- 
gram and holds meetings quarterly, and the Technical Review Committee 
Working Group that meets monthly. 

( 3 )  DPO plan. Tinker AFB's DPO plan is implemented when 
the spill is declared a major accident. Annex pi of the Plan 355-1 
outlines the fire department's role during disaster situations. The CE 
commander is designated as the base fire marshal1 and is responsible to 
the Base Commander for overall administration of fire prevention, fire 
protection, firefighting, and aerospace rescue activities. The fire 
chief is directly responsible to the BCE for administrative management 
and operation of the fire protection branch. Duties of the fire chief 
include: 

- Providing an on-scene representative from the fire 
protection branch for the disaster response force to supervise all fire 
prevention and firefighting activities. 

- Providing personnel and equipment as required €or 
disasters or exercises. 
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- Accomplishing required radio and telephone notifica- 

-. ..... 

tions. 

- Plotting disasterlaccident location on a grid amp. 

- Ensuring positive physical firefighting or fire pre- 
vention capabilities if priority resources are involved. 

- Maintaining liaison and coordinating with civil 
firefighting agencies and requesting their assistance as required. 

The firefighting vehicles responding to the incident 
are 

- Inside a 5-mile limit: Rescue 1, Crash Truck 4, 
Crash Truck 3, Water Tanker 1, and Ramp Truck 2. 

- Inside a 5- to 15-mile Limit: Rescue 1, Crash 
Truck 4, Water Tanker 1, and Ramp Truck 2. 

- Outside a lS-mile limit: under the direction of the 
assistant fire chief, equipment that will respond (at the discretion of 
the assistant fire chief) will assemble at the east side of Building 230 
and convoy to the site. 

(4) Other. The Tinker AFB fire department: has developed a 
guide t o  aid in responding to WMATs incidents. The guide has five 
sections: fIAZMAT/chemical incidents, fulpIAT incident conamand system, 
standard operating procedures for the WMAT response team leader, 
selection and donning of protective clothing, and standard operating 
instruction €or decontamination procedures. 

The JiAZMAT/chemical incidents section covers alarm room 
and operation procedures. Upon receipt of a WMATs incident alarm, the 
alarm room personnel recford the building number, post or bay number, 
location of the incident, and type of material involved and request the 
caller to direct and aid the firefighters. The dispatcher sounds the 
alarm in the fire house;. notifies the SFO on duty; and dispatches the 
ffAwATs incident response team [Squad 1, an engine company, and the 
W M A T s  incident response van (HIT 111, Chief 2, and a ramp vehicle to 
set up staging. The dispatcher also notifies the police, BCE, water and 
waste, BEE, the fire marshal, command post, EX, and base operations. 

Upon notification of the HAZMATs incident, the SFO 
deploys and directs firefighters and equipment as needed, and implements 
the EIAZMATs incident command system as required. Upon arrival at the 
scene, a cordon is established, depending on :he type and severity of 
the chemical involved, and a decontamination area is set up near the 
access point to the hot zone. 

The IIAZMATs incident response team establishes itself 
outside the hot zone with vehicles facing a direction of escape. The 
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entry and backup teams suit up in the proper protective clothing as 
dictated by the situation. The decontamination team suits up in a level 
of protection no more than one level below the entry team's protective 
clothing. The entry team enters the hot zone (the maximum amount of 
time allowed in the hot zone is 14 minutes), sizes up the situation, and 
relays the information through the W M A T s  officer to the senior fire- 
fighter on scene. The entry team also rescues personnel as the situa- 
tion dictates. Decontamination is accomplished before personnel or 
equipment leave the accident site. The SFO terminates the fire depart- 
ment's function when the incident is downgraded from an emergency status 
and turns the incident over to the appropriate agency for further 
action. Once the situation has been stabilized and rescue is complete, 
neutralization and cleanup are handled by the base's industrial waste 
unit . 

The HAZMATs incident command system at Tinker consists 
of six major components: command staff, incident commander, operation 
section, staging, communications, and incident support (Figure 13). The 
connnand staff is headed by the Base Commander, who is responsible for 
the base's disaster response force. (In emergencies the entire force or 
portions thereof may be used as dictated by the requirements of the sit- 
uation.) All base agency representatives report to the command post 
established by the Incident Couunander t o  provide technical support for 
the command staff. In a HAZMAT accident the fire department is pri- 
marily responsible for establishing command, gaining controlfstabilizing 
(egg., diking, patching, plugging, evacuation, rescue), and notifying 
other agencies. The fire chief is the incident commander €or action on 
all HAZMAT accidents. The fire chief's duties also include: 

(1) establishing command and setting up the command 
Post, 

( 2 )  evaluating the situation and determining the level 
of response, 

( 3 )  keeping the command staff informed of all activi- 
ties , 

(4) activating appropriate elements of the incident 
conanand system, coordinating all activities, 

( 5 )  authorizing release of information to the news 
media in the absence of base public affairs, 

( 6 )  maintaining records of the incident, and 

( 7 )  monitoring the situation. 

The assistant chief is responsible for management of 
the entire incident. Duties of the assistant chief include: 

(1) briefing and directing operation personnel; 
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( 2 )  supervising operations; 

( 3 )  determining the need for and requesting additional 
resources; 

(4) reporting information about special activities, 
events, and occurrences; 

( 5 )  determining and maintaining control zones. 

The triage officer is responsible for the medical unit 
and medical care; keeping the operation chief informed of the status of 
casualties; maintaining liaison with base health officials, toxicology 
center physicians, and emergency medical personnel; and providing 
medical precautions to personnel involved in the incident. 

The HAZMATs response team consists of entry and decon- 
tamination teams and is headed by the W M A T s  officer, who is respon- 
sible for the team's actions, The officer's duties are to act as the 
safety officer and monitor all actions to see that they are done in a 
safe manner, to keep the operation chief informed of all actions taken, 
and to supervise the entry team. 

The entry team consists of two groups. Group 1 enters 
the hot zone where it is responsible for product identification and 
size-up, suggestions on containment of the hazard, and rescue as 
required. Group 2 is a backup group that is prepared to rescue, assist, 
and relieve Group 1. The decontamination team consists of an engine 
company and is headed by the officer of the company. The officer is 
responsible for setting up the decontamination area in the warm zone. 
'The officer's duties include organizing and supervising the decontami- 
nation area; coordinating with the safety officer, health department, 
and other experts at the scene to select appropriate decontamination 
procedures; ensuring that all personnel and equipment leaving the decon- 
tamination area are properly decontaminated; determining the degree of 
protective equipment to be worn by personnel; and properly containing 
and labeling waste solution, clothing, and equipment for disposal. The 
staging officer is responsible for establishing a staging area in the 
cold zone out of any possible contamination, maintaining a list of 
available equipment and personnel, restricting access to the accident 
site, and establishing an access route to and from the staging area. 

The response to a WMAT incident begins in the FCC. 
Once notified of a chemical spill, the FCC dispatches emergency equip- 
ment and becomes the heart of operation. Its main function is to 
monitor and relay vital information to the incident commander and to the 
firefighters on the scene. The FCC is also responsible for maintaining 
maps that indicate the accident site, perimeter of the accident site, 
and evacuation areas and for recording accurately all information 
relevant to the emergency. 
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The CE operations chief is the supervisor of the inci- 
dent support group and reports to the Incident Commander. The incident 
support group's primary duties are containment, cleanup, and restora- 
tion. During containment, the group is responsible for activities such 
as diking of creeks and building of containment ponds; they are respon- 
sible for neutralization of the hazard during cleanup and for cleanup of 
the site. The cleanup team responds with a vacuum truck and two opera- 
tors, a chemist, and a supervisor. 

The standard operating procedures for the W H A T  
response team leader details the leader's functions. They include the 
following. 

- Make sure that HIT 1 is positioned in the warm zone 
in a location where the overall accident site can be observed. 

- Restrict entry into the hot zone to HAZMATs trained 
personnel and individuals possesaing particular knowledge of the 
problem/incident. 

- Follow and complete the WMAT incident checklist 
(Figure 14) and worksheet (Figure 1s). 

- Reamin in contact with the SFO an the scene, the 
entry team, and the decontamination team. 

- Retain authority to halt operations and to order 
personnel to clear the area if an unsafe condition is observed. 

- Assign an individual to assist the leader if the 
incident warrants. 

The selection and donning of protective clothing sec- 
tion of the guide describes three levels of protective clothing (fire- 
fighter bunkers, nonencapsulated protective clothing, and encapsulated 
suits) and their selection process. The determination of the level of 
protective clothing is based on the hazards and risks associated with 
the chemical involved and the availability of the clothing. This SQC- 
tion of the guide also presents a procedures checklist for the donning 
of protective clothing, 

The standard operating instruction for decontamination 
procedures identifies the decontamination officer's functions and exhi- 
bits a decontamination procedure checklist. The functions of the decon- 
tamination officer are to: assume the responsibility for establishing 
an area for removal of harmful substances from emergency response per- 
sonnel, victims, equipment, clothing, and vehicles, and, in conjunction 
with the HAZMATs response team leader, for determining where the decon- 
tamination area will be, what level of protection is required for the 
decontamination team, and the decontamination required. 
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HAZARDOUS MATERIAL INCIDENT CHECKLIST 

1. NATURE OF INCIDENT: 

-~ ~ 

2 .  LOCATION: 

3 .  DATE AND TIME: 

4. SENIOR FIREFIGHTER ON THE SCENE: 

5 .  HMRT LEADER: 

6 .  DECONTAMINATION OFFICER: 

7. TEAM PERSONNEL: 

YES NO 

A. 

B. 

C. 

D. 

E. 
F. 

G. 

8.  

I. 

IS THE AREA ISOLATED AND ENTRY DENIED? ................... 
DOES THE INCIDENT NECESSITATE ACTIVATION OF THE 
POLLUTION SPILL LOG? ..................................... 
ACTIVATE THE HAZARDOUS MATERIAL INCIDENT COMMAND 
SYSTEM ................................................... 
IDENTIFY HAZARDOUS MATERIAL(S) INVOLVED 
BESEABCH HAZARDS ASSOCIATED WITH CHEMICALS. 
(USE THE WORKSHEET) ...................................... 
ARE WE EQUIPPED TO HANDLE THE SITUATION? ................. 
IS A DECONTAMINATION AREA NEEDED? ........................ 
IF YES, HAVE THE DECON AREA SET PRIOR TO ACCESS 
INTO THE HOT ZONE BY THE ENTRY TEAM ...................... 
ARE THE ENTRY TEAM AND BACKUP BEADY? ..................... 
BRIEF THE TEAMS OF THEIR ASSIGNMENTS ............... 
BACKUP T W  READY FOR EHERGENCIES ........................ 

Figure 14. Hazardous Material Incident Checklist. 
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YES NO 

.... 

J. MONITOR RADIO COMMUNICATIONS ............................. 
K. DECONTAMINATE ENTRY TEAM IF AF'PLICMLE ................... 
L o  DEBRIEF ENTRY TEAM ....................................... 
HO 

N. 

0.  

P. 

Q. 
R. 

s o  

T. 

V. 

U. 

RELAY INFORMATION TO ON-SCENE COMMANDER ..e..o=.o--o..*..o 

DISCUSS TACTICAL OPTIONS ................................. 
BRIEF ALL TEAM MEMBERS OF ALL RESPONSIBILITIES ANIP 
ACTIONS TO BE TAKEN ...................................... 
IMPLEMENT TACTICAL DECISION .............................. 
REEVALUATE THE SITUATION ................................. 
DECONTAMIMATE PERSONNEL AND EQUIPWEm .................... 
TERMINATE THE FIRE DEPARTMENT ROLE. FIRE DEPARTMENT 
BECOHES A SUPPORT AGENCY ................................. 
COLLECT ALL IHFOWTION, DE3RIEF PERSONNEL ............... 
ENSURE ALL PERSONNEL ARE AWARE OF THE POSSIBLE 
SIGNS AND SYHPTUMS OF MPOSUBE TO THE WARDOUS 
SUBSTANCES(S) ............................................ 
WRITE REPORTS IN ACCOXDANCE WITH LOCAL AND 
A I R  FORCE DIRECTIVES ..................................... 

Figure 14. Hazardous Material Incident Checklist (Concluded). 
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HAZARDOUS MATERIAL WORKSHEET 

CHEMICAL(S) INVOLVED: 

PHYSICAL CHARACTERISTICS 

UN NUMBER: CLASSIFICATION: - 
HEALTH W A R D S :  

TREATMENT: 

FIRE W A R D S :  

EXTINGUISHING AGENTS: 

REACTIVITY W A R D S :  

SPECIAL HAZARDS: 

PROTECTIVE CLOTHING REQUIRED: 

DECONTAMINATION PROCEDURES: 

REMARKS : 

Figure 15. Hazardous Material Worksheet. 
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3. Interface during HAZMAT emergencies 

This section has been developed from information obtained during 
site visits to fire departments. 

a. Andrevs AFB fire department 

At Andrew AFB response to a major HAZMATs incident involves 
14 to 20 people, including personnel from the fire department and the 
BEE (an information resource €or help in characterizing the hazard). 
Medical people are needed for monitoring the personnel. People are also 
required for relaying information (1 to 2 people), safety (1 to 21,  
reconnaissance (21, and backup (21 ,  decontamination (41, resources ( 2  to 
31, and a team leader. If a computer is used as an aid (information 
resource), the size of the team could be reduced. Figure 16 diagrams 
the bndrews HAZMAT emergency response team. The fire chief is in charge 
until the Base Commander implements the disaster response plan. The 
Base Commander is then the OSC. The SFO is still in charge of the tech- 
nical decisions in regard to firefighting. (The fire chief can evacuate 
personnel from within the emergency zone, while the Base Commander con- 
trols personnel outside of the imediate zone. The Base Commander 
cannot order fire personnel back into a hot zone.) 

b, Edwards AFB fire department 

The fire chief proposed that a three-tier response structure 
be used to deal with WMATs incidents (Figure 17). During Tier 1, the 
fire department would have primary responsibility; the W M A T s  incident 
response van, along with the engine company closest to the incident, a 
first-aid vehicle, and the chief's and deputy chief's cars would 
respond. The fire department would decide on the level of an incident 
and act accordingly. Others who would be part of tier one include: 
BEE, hospital personnel, and security police. Tiers 2 and 3 would be 
oriented toward incident site cleanup and be under the control of the 
Base Conmaander- In Tier 2, Edwards AFB personnel would be the respon- 
sible party; -2 to 12 people (e.g., machine operators, industrial 
hygiene, environmental management, supply, and the BEE) may become 
involved. Tier 3 cleanup would be the responsibility of the contractor 
staff. 

c. Hanscom AFB fire department 

The fire chief stated that Hanscom AFB W M A T  incident 
response concept consists of tvo parts. The first is directed by the 
fire chief and is comprised of preliminary assessment, additional 
support requests, firefighting, evacuation of personnel, and access con- 
trol. The second part i s  directed by the OSC and consists of laboratory 
representatives taking part in the assessment and control of the inci- 
dent. The laboratory representatives are identified via a list of con- 
tacts (name and phone number) that is posted on the door of each room in 
the laboratory. Others who might be involved in the second stage 
include: clinic (ambulance and BEE), disaster preparedness, and BCE. 
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The second stage of the response is only implemented if the 
fire chief determines that the HAZMATs spill is a major incident and 
informs the Base Commander. The OSC is Base Commander and the fire 
chief is his technical advisor or the fire chief (if the commander 
decides that the chief can handle the situation). If the Base Commander 
becomes the OSC, then the fire chief becomes a technical advisor. At 
Hanscom at least 15 people are needed to respond to a full-scale HAZMAT 
emergency. Two people will be required to wear protective clothing, two 
people for backup, plus two each for help in donning, doffing, and 
decontamination. The fire department responds to a W M A T s  incident 
with two pumpers, a command/control vehicle, the fire chief's truck, the 
deputy fire chief's van, and one rescue vehicle. The fire department 
immediately notifies security, BEE, and the safety department (for the 
facility where the incident is). Other people are contacted, depending 
on what type of chemical is involved. Figure 18 shows Hanscom's two- 
part W M A T  emergency response concept. 

d. Tinker AFB fire department 

When a spill occurs, the individual who finds the spill at 
Tinker AFB calls the fire department, CE, safety, and the BEE. The fire 
department responds immediately. As a W M A T  leader goes to the scene 
of the incident in his van, he is accompanied by Squad 1 and an engine 
company from the closest firehouse. The HAZMAT leader may call upon 
other agencies, as needed. The entire disaster response team is called 
upon only about one-fourth of the time. Once the incident is under con- 
t r o l ,  the job is turned over to the Water and Waste Departments. In 
some cases, a contractor might be brought in to cleanup, 

4. Other information obtained from visits to fire departments 

a. Andrews AFB 

The fire chief at Andrews AFB has identified the HAZMATs 
incident response team and a team leader. The W M A T s  team is just 
being formed. The W M A T  team consists of four people from the fire 
department - two military and two civilian. Andrews AFB has recently 
obtained a dedicated W M A T  incident response van but had not received 
the needed W M A T  equipment and protective clothing. The following 
problems were identified in regard to emergency response: information, 
evacuation, decontamination, equipment, and safety. The HAZMAT leader 
believes that Andrews needs computers for both the preplanning and 
emergency response stages. There should be a personal computer at the 
coordination center, in the fire house alarm room, in the SFO's vehicle, 
and in the HAZHATs incident response van. With a personal computer, 
information could be on-hand to access readily in emergency situa- 
tions. They would like to have a matrix of protective clothing by chem- 
ical. Biomedical monitoring of personnel should be done before and 
during a W M A T s  incident. 

The W M A T  leader sees a need fo r  development of HAZMAT 
He has training, both specific (for specialized chemicals) and generic, 

78 



Initial 
Response 

Secondary 
Response 

HANSCOM AIR FORCE BASE 
HAZMAT EMERGENCY RESPONSE TEAM 

O f l N L - M  8Q-I 5354 

FIRE CHIEF 
(TEAM LEADER) 

1 I 

DONNING AND 
DECONTAMINATION 

BACK-UP 

I 

I '  
SECURITY El 

osc 

DISASTER LAB 
CLIN!C PREPARED- PERSONNEL CE 

[ NESS 

Figure 18. Hanscom AFB HAZMAT Emergency Response Team. 



developed a number of relevant courses and trained both fire department 
personnel and people from CE, the hospital, and safety. He plans to 
develop training standards and other training courses. Andrews has a 
fire department mutual response aid agreement with Prince Georges 
County, Maryland. The HMINS should contain information to support 
setting up a field operation and should have on location chemical names 
and container type, MSDSs, clothing, equipment needed, and a description 
of specific evacuation routes that could be available for implementation 
immediately upon discovery. It also may be valuable to have lists of 
chemical manufacturers and contacts for different chemicals. The fire 
department would like to have a well-developed computer inventory and a 
complete set of MSDSs. The HAZMAT leader would like to see the Eight- 
Step Process (Reference 5) used by the Prince Georges County HAZMAT team 
implemented AF-wide. At Andrews a primary chemical information resource 
is the manual version (microfiche) of the W D  HMIS. 

The fire department also.has copies of the following WMAT- 
related documents: the DOT Fkuetgency Response Guidebook (Reference 2 )  
the CHRIS Hazardous Chemical Data Manual (Reference 6 )  by the Coast 
Guard, the Pocket Guide to Chemical Hazards (Reference 7 )  by the 
National Institute of Occupational Safety and Health, the Emergency 
Handling of Xazardous Materials in Surface Transportation (Reference 8) 
by the American Association of Railroads, the Fire Protection Guide on 
Hazardous Materials (Reference 9) by the NFPA, the Acutely Toxic List by 
the EPA (Reference 101, and Sax's book entitled, Dangerous Properties of 
Industrial Materials (Reference 11). 

' b. Edwards AFB 

The fire chief at Edwards AFB stated that the fire depart- 
ment should be concerned with initial response during a HAZMATs emer- 
gency. He feels that it is the fire department's responsibility to save 
lives and protect property. He is not sure what the term "stabiliza- 
tion" in the December 1985 AF letter* on fire protection HAZMATs inci- 
dent involvement means. He said that the fire department will fight the 
fire first and then deal with the HAZMATs emergency. He believes that 
the W X A T s  team should be separate yet work with the firefighters. The 
fire chief would have a HAZMATs incident response team go in at the same 
time as the fire department, set up an incident control point, and 
assess the situation. He has not yet assigned an individual the 
responsibility of being the HAZXATs incident response team leader. He 
has, however, sent a member of the fire department's training group, to 
two courses on the CAMEO software. The fire chief stated that there is 
no official guidance or consolidated source of information currently 
available for HAZMATs incident response. He remarked that the primary 
resource used in the past was the DOT Emergency Response Guide (Refer- 
ence 2).  He briefed the comnanding general at Edwards on CAMEO'S 

*See footnote in Section IIB. 
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capabilities. Approval was subsequently given to look seriously at it 
as a possible alternative for providing guidance on W M A T s  incident 
response. The fire chief believes that more manpower (probably a three- 
person team) will be needed to deal with the additional duty of respond- 
ing to HAZMATs incidents. There are approximately 280 to 300 HAZMATs 
and about two gas leaks/spills per month at Edwards. The fire chief 
would like to know in what facilities HAZMATs are used and in what 
quantities they are stored. 

The fire department at Edwards is in the process: of pro- 
curing a W M A T  incident response van. Protective clothing, t0015, 
and stabilizing chemicals will be available for use and stored in the 
van. The fire department plans to have three computers for dedicated 
HAZMATs incident response use: one in the response van, one at the fire 
department's training facility, and one at a remote site (Space Houn- 
tain). Each computer will be tied into a portable weather station. At 
present, the only protective clothing that the fire department has is 
standard firefighting suits and none for responding to W U A T s  inci- 
dents. The fire department is in the process of procuring the needed 
clothing. The fire department has put together a number of =MATS 
emergency-related training courses. They cover such items as equipment, 
use of clothing, and how to deal with HAZMAT incidents. The fire 
department has already trained three personnel and has plans to instruct 
six others. The fire chief believes that WKATs emergency responders 
should be tested and certified. The Edwards fire department does not 
currently receive HSDSs, but this probably will change in the near 
future. The fire department is not kept informed of IBP work. They 
also do not know what is located in each of Edwards' 38 hazardous waste 
accumulation points. However, the fire department is alerted when 
explosives are being transported onto or through the base. 

c. Hanscom AFB 

tianscom AFB is comprised primarily of laboratory facili- 
ties. The laboratories include: Lincoln Laboratory, the AFGL, and two 
divisions of RADC. The fire chief is also the W M A T s  emergency 
response team leader and the Office of Primary Responsibility for 
HAZMATs emergencies planning at the AF Systems Command's 15 bases. The 
fire chief provides HAZMATs emergencies information and guidance to the 
bases, but each base makes its own decisions. About 30 to 40 percent of 
the buildings at Hanscom have flAzMATs. There were 57 reportable HAZMATs 
incidents, including false alarms, natural gas leaks, etc., during the 
first three quarters of FY 1987. He believes that the fire department's 
main roles during EIAzllATs incidents should be emergency response and 
stabilization. He believes that additional manpower is needed to deal 
with the new and extra responsibilities of HAZMATs. If additional per- 
sonnel are not provided, then adequate (new) equipment should be pro- 
vided to compensate the personnel deficiency. When classified materials 
in transit are involved in a HAZMAT incident, he plans to control the 
fire and then back off. A checklist is used to respond to a HAZMAT 
incident. The main items in the checklist include emergency informa- 
tion, objectives and tactics, considerations, and comnents. The Hanscom 
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AFB fire department has mutual aid agreements with the towns of Bedford, 
Concord, Lexington, and Lincoln, Massachusetts. 

Hanscom AFB prefire plans are being computerized. Figure 19 
illustrates JU? form 1028, Facility Pre-Fire Plans. The plans will have 
maps, zones of withdrawal, buildings to be evacuated, and entry and con- 
trol points. The fire department will keep hard copies of the plans as 
emergency backup. The fire department does not currently have a dedi- 
cated HAZMATs incident response van. A joint WMATs/rescue truck is 
scheduled for procurement in fiscal year 1990. Equipment t o  be included 
in the W M A T s  truck includes cellular telephones and a portable com- 
puter. Computers will also be ordered for the response unit vehicle and 
for the deputy chief's car. The fire chief plans to procure most of the 
equipment from local purchase during fiscal year 1988. Chemical data 
manuals are currently stored in the back of the fire chief's car. The 
books include CHRIS manuals by the Coast Guard (Reference 61,  Emergency 

(Reference 81, 
ire Protection 

Guide on Hazardous Materials (Reference 91, and the Dangerous Properties 
of Industrial Materials (Reference 11). MSDSs are kept at the fire 
department, BEE, and the safety office. 

The fire chief believes that firefighters should be certi- 
fied in HAZMATs incident response. He stated that the HMIMS, which was 
developed by O W ,  should be adaptable for different bases; same infor- 
mation available but for different uses. He suggested that the IiMIMS 
should include prefire plans, knowledge of location of the chemicals and 
identity of each, access to MSDSs, the radius of withdrawal for each 
chemical, incident response techniques, guidelines, and decontamination 
procedures. The fire chief stresses the importance of knowing who to 
contact rather than what chemicals are where. 

The fire department provides in-house training on protective 
clothing, airpacks, donning of clothing, use of chlorine kits, and 
communication. Eventually training will be given to the entire response 
team. Presently, the fire chief and the training officer are the only 
fire department personnel who have received HAZMAT incident response 
training. The HAZMATs responders are provided with scenario walk- 
throughs, which are oriented toward defining responsibilities, proce- 
dures, and checklists. Individual researchers in the laboratory facili- 
ties are being trained to assist the HAZMATs response team in identify- 
ing problems in their laboratory and in stabilization strategies. The 
fire chief stated that a three-phase course offered in Florida and the 
course at the National Fire Academy (NFA) provide suitable HAZMATs 
response training. He believes that additional fire department per- 
sonnel will be required by FY 1989 to support HAZMATs incident response 
training and the additional equipment. 

d. Tinker AFB 

The fire chief ultimately is responsible for response to 
HAZMATs emergencies at Tinker AFB. The training officer for the fire 
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department is also appointed as the HAZMATs incident response team 
leader. In 1984 there were 71 IiAzMAT incidents at Tinker. During 1985 
and 1986 the totals decreased. The fire chief attributes this decrease 
to the fact that a training program on how to deal with chemicals has 
been implemented base wide. Spills at Tinker vary in size with the 
average between 1 and 55 gallons, although some have been more than 
10,000 gallons. The fire chief believes that the fire department has 
three main tasks to perform during XAZMATs incident response: suppres- 
sion, rescue, and control. During an incident the leader is required to 
complete a EIAZMAT worksheet and incident checklist. The fire department 
has generated s i x  volumes of prefire plans for many of the facilities/ 
buildings at Tinker. The fire chief would like to have these plans in a 
color graphics, computerized data base and to have a computerized spill 
database to list the number of spills that have occurred in a given 
building and the cause of the spills. He suggested that the HMIMS list- 
ing should include only the most hazardous chemicals, quantities that 
will "hurt the firefighters," and the protective clathing needed. He 
felt that the MIMS should be a stand-alone system that is accessible to 
the QSC, the HAZMATs response team leader, and the responding fire 
truck. 

Tinker AFB has contingency agreements with the fire depart- 
ment's in both Oklahoma City and Midwest City, Oklahoma. Tinker has 
called upon the two departments only once for assistance during a 
fLAzMATs incident (needed more protective clothing than was on hand). 
Criteria that the fire department uses in defining the degree of inci- 
dent include the type of chemical, the quantity, where the chemical is 
used and stored, and how many people are in the area. Problems and 
needs that the fire department has had during a IiAZMAT emergency 
response include: improperly marked containers, the lack of MSDSs, 
where in each building HAZMATs are located, overlap of different mate- 
rials with the same MSDS, and estimated quantities of each chemical. A 
system is needed for cross referencing materials and data on decon- 
tamination procedures. The fire department has a new W H A T  truck 
referred to as HIT 1. The components currently stored inside of HIT 1 
include : a library, protective clothing (butyl-rubber suits and 
gloves), and leak seal bags. The library has the fallowing documents: 
Chemical Hazard Response Information System (CHRIS> manuals (Befer- 
ence 61, DOD HMIS,* DOT Emergency liesponse Guidebook (Reference 21,  
Condensed Chemical Dictionary (Reference 121, HAZMAT truck referred to 
as Emergency Handling of Hazardous Materials in Surface Transportation 
(Reference 8 1 ,  the S P A  Fire Protection Guide on Hazardous Materials, 
(Reference 91,  and HSDSs service by Information Handling Services. 

HIT 1 has ample room for other types of equipment. Plans 
call for the incorporation of layered maps. The fire department has 
sent 10 of its firefighters to a 2-veek HAZMATs incident response 

*See footnote in Section IIB4. 
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training course at Oklahoma State University. According to the HAZMAT 
leader, each of the AFLC bases has sent 10 people. Oklahoma State 
University has also taught a course at Tinker to 16 firefighters. The 
HAZMAT leader is preparing a training program for Tinker AFB that will 
be analogous to Oklahoma State University's two courses. Lesson plans 
will be generated and training is to begin shortly at Tinker's HAZMAT 
incident response training area. The HAZMAT leader recommended three 
levels of HAZMATs incident response certification. 

G. INFOBMATION ON HAZMAT-RELATED HARDWARE AND SOFTWARE 

With no centralized specific guidance on how to respond to HAZMATs 
incidents, most fire chiefs see a need to consolidate sources of 
information. Directions taken have been reflective of individual ini- 
tiative, coupled with resource potential (i.e., larger departments 
probably have a greater potential to obtain hardware and computing 
skills than do small departments). Larger departments are also more apt 
to have the ability (flexibility) to assign (or allow) a person to focus 
on hardware/software questions related to the perceived need of that 
department at a specific base. 

In the survey, three bases had some idea of the types of hardware 
desired as well as a general concept of what they wanted software to 
do. These three bases were convinced that, to be effective, an IIMIMS 
had to reside in a dedicated computer that could be portable (to provide 
on-scene assistance in the decision making process). The fourth base 
thought that the existing (time-sharing) Work Information Management 
System (WIMS) may be sufficient for the fire chief's needs; however, 
this department was exploring the potential value of the CAMEO software. 

Three of the four fire chiefs believed that they could and would 
justify the choice of systems believed best suited to their needs. It 
was only a question of identifying the source of funds. One fire chief 
thought that the appropriate hardware/software should be more clearly 
spelled out by higher level management like many things in the AF, such 
as the Table of Allowance, levels of manpower. The following paragraphs 
describe the computer systems and software identified during the site 
visits. 

1. Computer Hardware and Software at Air Force Bases 

a. Andrews AFB 

The WIMS System (using a Wang mainframe and dumb terminals) 
is used in the Andrews AF fire department. Also Zenith 2-100 PCs are 
used; recently, several commercial packages have undergone evaluation. 
These include the Emergency Information System (EIS) by Research Alter- 
natives of Rockville, Maryland, and microCBRIS and microOHM-TADS by 
First System of Great Neck, New York. EIS consists of a number of 
programs including hazard analysis, event log, resource inventory, 



special emergency needs, shelter status, and automated emergency plan. 
HicroCEIRIS and microOW-TADS are data bases consisting of about 1000 and 
1400 chemicals, respectively. The data consist of chemical, physical, 
and biological information. The software was designed based on the 
CHRIS and OHM-TADS manuals. 

b. Tinker AFB 

At Tinker, the WIHS was in use along with a VS65 in the fire 
department and a VS-100 at CE; however, the system is shut down whenever 
lightning is within 10 miles of the base. The system is also unavail- 
able €or 4 hours every night due to data backup procedures. Base Supply 
uses a mainframe IBH and a Sperry 1100-60. It w a s  mentioned that of the 
385 pieces of software provided by the AF, only two were found useful 
for fire chief's applications. Further, the WIMS, which is tied to the 
VS-100, was not designed for field support. Tinker, like Andrews has 
very definite ideas about what software should do, and they have devel- 
oped a long-range (-5 year) plan for a system called GENESIS to be 
suitable for their needs. This software system appeared to be in the 
conceptual stage. Tinker is a very large base and, over the course of a 
few years, may have the resources to develop its own product. The 
GEXESIS system is being designed to provide the OSC with timely informa- 
tion under the most adverse conditions. Through GENESIS, the user in 
the field will have access to information on I M T s  and their loca- 
tions, floor plans, water availability, population informstion, etc. 
Maximum use of existing software is planned. Extensive graphics capa- 
bilities are required. 

c. Hanscom AFB 

Although it has no flying mission, Hanscom is the head- 
quarters for the Electronics System Division and contains mostly 
laboratory facilities. The fire department has a 20-megabyte Wang 
personal computer, Motorola MX-300, two 2-megabyte Zenith 2-248s in 
addition to the WIHS. The Wang personal computer is considered a good 
backup for the 2-248 but too slow for HAZMAT incidents. 

BADC has a Laboratory Material Control Activity that belongs 
t o  Systems Command. One of its primary functions is to process and 
track W M A T s .  The Local &-Line Network (LONEX) connects all W C  
computers with E-mail and ties into the base computer, which handles 
scientific computing and communications. According to the RADC safety 
officer, this LONEX probably cannot communicate with supply functions. 

Lincoln Laboratories has a computerized HAZMAT inventory 
system that is linked with their supply/procurement computer. The 
inventory (updated monthly) includes a list of HAZMATs and the point of 
contact for each room where they may be located. Lincoln Laboratories 
has direct contact by radio with the fire chief. 

The fire chief at Hanscom is exploring a variety of soft- 
ware items including PROFILE by Tandy Corporation for prefire plan 
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development and CXRISTY, microCHRIS, microOHM-TADS, and CHART (by 
Microsoft) for graphics. One advantage of the microCHRIS, an HAZMAT 
package, is that hard copy is available in the event of machine failure. 

d. Edwards AFB 

The fire chief at Edwards has the WIMS and finds it to be 
useful to the extent that a fire chief should rely upon a computer 
system. However, the Edwards fire chief has rented an Apple HacIntosh 
SE to explore CAMEO. In addition, the EM Division has Zenith 2-248 
machines. These communicate with CYBER and Sperry mainframes on base. 
With the WIMS, the fire chief has computerized prefire plans with the 
exception of the graphics, which the WIMS is not capable of. (There are 
about 85 other fire department-related programs stored in the WIMS.) 
The fire chief is exploring the possibilities of the CAMEO system but 
would prefer that the AF provide some central direction regarding HAZMAT 
hardware/software. The newly created EM Division is to develop a system 
to track chemicals from ordering through disposal. It is not clear at 
this time how the fire chief would have access to that data. 

2. Computer Hardware and Software in Selected Cities 

Depending on the number and extent of historical events, metro- 
politan areas may or may not have hazardous response groups associated 
with the fire departments. Presently, some metropolitan areas have 
separate HAZMATs groups. This section will briefly describe the type of 
hardwarelsoftware used by two selected cities. Not all large cities 
have separate, identified HAZMAT initiatives. 

a. Seattle, Washington 

The Seattle fire department uses the CAMEO computer code, 
which was developed through a joint effort of Hazardous Materials 
Response Branch of the National Oceanic and Atmospheric Administration 
(NOAA) and the Seattle fire department (References 13 and 14). This 
HAZMATs computer system (Figure 20) is designed to operate with the 
Apple computer system and makes extensive use of MacIntosh software such 
as MacPoint and MacDraw. These tools are used to display information 
for major files, which can be used interactively: 

(1) Air model. The air model can assist in the forecast of 
downwind chemical concentrations resulting from an accident. It incor- 
porates information from either a portable atmospheric station or from 
input obtained from a local weather service. The system uses a disper- 
sion model based on the EPA Workbook of Atmospheric Dispersion Esti- 
mates. - 

(2 )  Mapping. Sufficient data storage is provided to encom- 
pass detailed maps of the city, as well as floor plans and chemical 
inventories for hundreds of facilities. Any given map can be displayed 
on the computer screen or printed within a few seconds. 
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Figure 20. CAMEO Components. 

Source: KurnrPerlowe, David L., "Computer-Aided Management of Emergency 
Operations," The International Fire Chief, January 1987, p. 13. 
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( 3 )  Codebreaker. This component is a chemical identifica- 
tion database containing thousands of synonyms, identification numbers, 
color and odor characterizations, and labeling conventions, each cross 
referenced with standard names and numbers used in the transportation 
industry. The code may be activated by having the computer search its 
identification files for one or more characteristics, such as a chemi- 
cal’s odor or trade name. 

(4) Chemical database. The chemical data base contained in 
CAMEO was developed to streamline the transfer of information from 
expert sources to the on-scene responder. A database was designed that 
compiles text from the best available reference sources. Subjects most 
critical to firefighters were emphasized, including personal protective 
measures, fire and explosion hazards, firefighting, etc. References 
were selected that were written in terminology familiar to firefighters; 
these include the U.S. DOT’S Emergency Response Guidebook (Reference 21,  
the Fmergency Action Guides Emergency Handling of Hazardous Materials in 
Surface Transportation (Reference 8), the U.S. Coast Guard’s CHRIS 
System (Reference 61, as well as a number of other chemical refer- 
ences. Supplementary information, where necessary, was 
NOAA and the Seattle fire department, CAMEO operates 
MacIntosh SE and is used as a portable system mounted 
response vehicles. CAMEO is a part of the public domain 
is free. 

developed by 
on the Apple 
in emergency 
and, as such, 

b. Phoenix, Arizona 

The fire department of the city of Phoenix developed Com- 
puter-Aided Dispatch (CAD) and Mobile Digital Terminal (MDT) systems. 
These systems were developed to support the needs of three fire depart- 
ments serving an area of 540 square miles (population of 1,350,000), 
with an estimated 225,000 dispatches annually. The present system was 
designed for 200 fire and emergency service vehicles, 65 fire stations, 
16 dispatch consoles, and 24 remote administrative locations. 

The heart of the system is three complete and separate 
Digital Equipment Corporation PDP 11/44 computer systems. Each one is 
capable of supporting the entire CAD/MDT system. Significant attention 
has gone into the dispatcher’s requirements. For example, of the 
12 radio dispatch consoles, 2 have the addition of emergency medical 
patient monitoring as well as hospital-to-emergency medical radio chan- 
nel patching. Redundancy is built into the console system. 

Also at the dispatch centers is a common visual display of 
the emergency vehicle status in the form of a wall map with indicator 
lights for the various types of emergency vehicles. The display 
indicates the current status of engines, ladders, ambulances, and com- 
mand officers. Special indicators are provided to show temporary street 
closures, time, date, and current incident number. The display is used 
to monitor the placement of emergency vehicles to ensure minimum 
response time to any area served. 
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The MDT, as used by the Fire CAD/Consnunication System, is a 
data terminal that meets the requirements of the fire vehicular environ- 
ment. It provides reliable couununication through its 80O-Mfz mobile 
radio unit. One hundred and fifty-two MDT units receive, display, or 
transmit information to support the fire and emergency medical service 
delivery to all fitst-line emergency vehicles. The units can also corn- 
municate information to and from Fire Alarm Headquarters, other HDTs, 
fire station terminals, as well as administrative terminals. 

With a request for service, the MDT displays the address, 
type of emergency, units assigned, radio channel, dispatch type, time of 
dispatch, incident number, battalion area, comments, hazards, incident 
source, resource deficiencies, ambulance needed, temporary condition 
information, map page number, and building drawings and maps. 

When general building floor plans are needed, tabular and 
graphic information is available on entrances, stairwells, fire protec- 
tion connections, main electrical shutoff, main gas shutoff, elevator 
locations, and HAZMATs quantities and storage locations. 

A variety of hazardous information is provided including: 
businese/occupancy address , business/occupancy name, date of entry, 
revision, hazard type (NFPA ratings), health hazard number, flammability 
hazard number, reactivity hazard number, and special information and 
comnent s . 

The CAD/HDT System is used for many other functions than 
emergency response. Information on about 6000 chemicals is contained, 
but no atmospheric computer code is incorporated. The CAD/MDT System is 
large, well designed for redundancy, and initially cost about 
5.5 million dollars. A major software developer was Planning Research 
Corporation. 

In comparing CAMEO and CAD/HDT, the differences are quite 
apparent. The two systems are considered to bound the need6 expressed 
by the AF personnel in the four bases visited. The systems represent 
clearly different perspectives and operating philosophies. One is 
entirely self-contained and the other is highly dependent. on radio com- 
munications to provide the actual computational power, which is housed 
in a centralized (and redundant) computer system. 

8. TOXIC MATERIALS TRANSPORT MODELS AM) SOURCES OF METEOROLOGICAL 
DATA 

1. Types Of Atmospheric Transport Models 

Atmospheric transport and diffusion models should be selected 
according to the required criteria. Different AF bases have different 
needs, not all of which are well served by any given model. Although 
this concept may seem rather obvious, msny models are not properly 
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selected or used. The characteristics of interest may include (1) input 
requirements, (2) machine requirements, ( 3 )  operator skill necessary to 
operate or interpret the results, (4) outputs provided by the code, and 
( 5 )  timeliness of the results. 

The input required to properly predict atmospheric transport and 
diffusion is both meteorological and source. Without accurate, or at 
least realistic source term data, no reliable predictions can be made. 
With detailed source data, such as release rate, release temperatures, 
and release velocity, sophisticated codes provide more accurate esti- 
mates than do simple codes. 

Atmospheric input data are somewhat more complicated. The data 
must either accurately represent the atmospheric environment, including 
transport and diffusion characteristics, or the code must generate a 
wind field from physical principles. Given the cost, complexity, and 
nature of codes capable of creating fields from boundary conditions, it 
must be assumed that the wind field will be derived from meteorological 
tower data. Depending upon the terrain, the type of release under study 
and the duration of the release, data from multiple towers may greatly 
improve the results. If so, the code must be capable of using the 
information provided. 

The machine dependence of a model is of interest. If a code 
requires the services of a mainframe computer, the system will be bound 
by communication systems from the source of the data, the location of 
the computer, and the site of the OSC. Communications often represent 
the weakest link in a system and are common causes of failure. If an 
onsite (portable) system is selected, the cost of the computer must be 
evaluated. The computer must either be "dedicated," or the emergency 
response role must be given the highest priority on the system. At pre- 
sent, a fully reliable, cost-effective communications system that allows 
fast, smooth transfer of data and results from location to location 
during an emergency is difficult to obtain. Results of field programs 
and systems tests have demonstrated this point numerous times. Due to 
the potential for machine failure at the most inopportune times, the 
ready availability of backup machines is also a consideration in machine 
selection. 

The skill of the code operator will determine the complexity of 
the code and its required input. If a trained dispersion meteorologist 
and perhaps a dose assessment expert are always available with response 
time appropriate for the problem, the code can be very flexible, with 
numerous input strings available to ensure the most appropriate output 
product. If the response personnel are trained technicians who must 
perform with possibly other assigned tasks, the code must be simplified 
to reduce the potential for errors. Simple input menus with automatic 
data collection and checking, in conjunction with predetermined 
defaults, improve system reliability. 

The results from the codes will be used in the decision-making 
process. The form and format of these results should be tailored to 
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meet any requirements placed on the OSC, such as regulatory standards or 
values at predetermined locations. Information contained on the output 
should readily identify the problem under study and must be in a form 
that can be transferred to other locations, i f  required. The outputs 
must be legible, useful, and fast. The users of the results must be 
aware of the accuracy and reliability of the results, either through 
direct knowledge or through error bands that are included with the 
r e m 1  t 8 .  

Computer codes that require wind field data must use the wind 
fields captured in a tower network. If only a single tower exists, the 
system will be limited by this input. Multiple towers can capture the 
effects of changes in windspeed and direction as material moves from the 
release point. Therefore, the code employed should be capable of using 
this information. Gaussian plume models cannot incorporate the effects 
captured by multiple towers, so they are not recommended for use at 
sites with varying terrain or long (beyond a few kilometers) distances 
of concern. Codes using complex first-principle equations t o  drive wind 
fields do not run in a timely fashion on PCs, so these codes can be 
excluded from further consideration. 

All of these arguments and considerations indicate that a code 
capable of operating in an IBM PC-AT or equivalent environment, using 
data from multiple towers, represents a realistic emergency response 
code. The "puff" codes, simulating releases as puffs of material, meet 
these considerations. Other benefits of these codes with direct appli- 
cation t o  typical emergency response needs include a decoupling of 
transport and diffusion, so the codes work well in light winds and the 
ability to track material after emission ha8 ceased. Estimated 
transport times can be generated; thus, the codes can also provide use- 
ful information for planners. If the travel to a specific location is 
predicted to take 2 hours and the response only takes 15 minutes, the 
planner has the luxury of time to assess the real source term and to 
rend monitoring teams to the affected areas for checks on the predicted 
concentrations. Puff codes also provide time-exposure estimates so the 
health response can be better estimated. This dose output would be of 
great value in determining appropriate protective actions, as well as 
required notifications. 

More sophisticated codes do exist. The particle-in-cell codes 
are quite useful fur deposition work, and they handle multiple release 
well, However, the particle-in-cell codes have significant problems 
with near-field concentrations, require larger computers or m r e  running 
time than do puff codes, and have not been proven (in independent 
evaluations) t o  be better than the puff codes. Other codes cannot be 
run on small computers, and simulation times of 5 to 15 minute for each 
hour of estimated concentration make them unwise for most applications, 

Puff codes are now employed in emergency response centers for 
nuclear reactors and many chemical facilities. Some are under consid- 
eration for use at Amy nerve gas installations. These puff codes, with 
radiological dose conversions where required, are probably the best 
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presently available tools for emergency response applications. Based on 
experience, puff codes can be expected to estimate hourly average con- 
centrations within a factor of 5 about 90 to 95 percent of the time, 
given an areal coverage of about 10 degrees either side of the predicted 
trajectory. Even with an abundance of data, such as upper-air informa- 
tion and balloon releases (not likely to be available at any site), more 
sophisticated codes may only shrink the uncertainty to 7.5 degrees 
either side of the trajectory and do no better with commonly available 
data 

Soon to come will be a new interactive Gaussian puff model 
called AFTQX (Air Force Toxic Chemical Dispersion Model), which is being 
.prepared foi- the Air Weather Service by the AFGL. This program is 
written in 2-basic, operated under MS-DOS version 2.0, and designed to 
run on the Zenith Data System 2-100 microcomputer. The program will 
compute hazard distance resulting from toxic chemical releases. 
Releases may be continuous or instantaneous, liquid or gas, elevated or 
surface releases from a point source. The program contains additional 
options for continuous heated plumes from stacks. Users must enter 
appropriate meteorological and source characterization data. Detailed 
chemical data needed for calculations are stored for 64 chemicals. If 
an incident occurs with a material not in the data base, certain default 
features are available. 

2. Sources of Meteorological Data 

At AF bases with major flying missions, meteorological data are 
available through the base weather station of the Air Weather Service. 
These data can be provided to the fire chief in terms of parameters such 
as wind speed, direction, and stability needed to input to a computer 
code used to estimate a toxic corridor or evacuation zone. These data 
are taken from instrumentation primarily intended to assist flight oper- 
ations. Usually, only one tower is used; thus, wind field data are 
unavailable. In principle, on-line meteorological data are possible; 
thus, required input for operation of a puff model is potentially avail- 
able for one location. Optimally such data would be obtained from 
several distant sources but the ability to input continually changing 
meteorological data could aid in the predictive capacity of a puff-type 
model. 

In the event of an incident for which the DRG is assembled, the 
base weather station is notified of the situation through Base Qpera- 
Lions. Using a documented procedure (TR-80/003), a toxic corridor cal- 
culation (length and width) is performed and this is overlaid onto the 
base map. At this point the weather station awaits the request for 
information from DRG; once this is provided, DRG makes the decision 
regarding evacuation. 
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...... 
SECTION I11 

AIR FORCE FIRE DEPARTMENT HAZMAT 
INCIDENT MANAGEMENT PLANS 

- ... . 

A. INTRODUCTION 

This section of the report provides the Air Force with a number of 
plans and a strategy directed toward the development of a, uniform 
Hazardous Materials Incident Management System (HMIMS), consisting of 
twelve main items. They are as follows: 

1. Areas of responsibility and roles for response agencies 

2 .  Requirements for personnel to handle HAZMAT incidents 

3 .  Procedures €or recognizing, stabilizing, controlling, and 
cleaning up of HAZMAT incidents 

4. Procedures f o r  decontamination 

5. Decision-making criteria for personnel evacuation 

6. Postincident evaluation and feedback 

7.  Bioenvironmental/medical evaluation responsibilities associated 
with HAZMAT incidents 

8 .  Participation of emergency response personnel in IRP contract 
development and associated health and safety plans 

9. HUMAT inventory requirements and options for implementation 

10. Personal protective clothing, equipment, and materials to 
handle HAZMAT incidents 

11. NSN for equipment, materials, and clothing for HAZMAT incidents 

12. Mutual aid requirements and response agency actions 

B. AREAS OF RESPONSIBILITY AND ROLES FOR RESPONSE AGENCIES 

This subsection addresses the areas of responsibility and the roles 
for each agency during response to HAZMAT incidents. The baseline was 
the data and information gathered during evaluation of the interface 
between the users and responding action agencies at HAZEQAT emer- 
gencies, Identification of the responsibilities of response agencies 
was based on AF, DOD, and other related policy documents. Other 
material was derived from incident response procedures used by HAZMAT 
emergency response teams in the private sector. 
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The makeup of the HIAZMAT incident response team will vary by AF 
command, by the size and the mission of the base, and by the needs of a 
particular emergency. Personnel of 11 different agencies may become 
involved during HAZMAT spill response. They include the fire depart- 
ment, OSC, security police, CE, BEE, public affairs office, base medical 
treatment facility, transportation squadron, weather squadron, disaster 
preparedness office, and user agency. Each agency's responsibilities 
and roles are presented below. 

1. Fire Department 

The fire department's around-the-clock requirement to deal with 
emergency situations makes its involvement with HAZMAT incidents a 
natural occurrence. They should be the first respondents to the BAZMAT 
incident. The fi,re department's duties should include recognition of 
the HAZMAT(s) and control/containment and stabilization of the spilled 
material. They should al'so provide on-scene command and control, onsite 
rescue, and fire extinguishment, as necessary. The fire department's 
responsibilities should include the following: 

a. Provide firefighters with protective clothing and equipment 

b. Respond directly to the scene of a HAZMAT emergency 

c. Obtain available information about the HAZMAT accident 

d. Plot the grid coordinates, consider wind directions and 
determine an initial entry control point location 

e. Secure the area and prevent unauthorized personnel from 
entering until the security police arrive 

f. Remove medical casualties 

g. Perform firefighting and/or rescue operations 

h. Stabilize and control/contain the spill/release of the 
HAZMAT 

i. Shutdown utilities as required 

j. Direct and control the operations at the spill site until 
the OSC arrives and assumes command of the situation 

k. Contact on-base agencies as directed by the OSC 

1. Upon arrival of the OSC, brief the status of the incident 
(i.e., the number of casualties, property damage, and the need for 
assistance) and provide technical assistance with respect to response to 
and handling of combustible or flammable substances 
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2. On-Scene Commander 

The OSC should be either the Base or Vice Commander, or his 
representative. In the event of a HAZMAT spill or release, the OSC 
should direct and coordinate all emergency response actions. This per- 
son should have the authority to utilize the expertise and resources of 
the WMAT incident response team in determining and performing response 
actions. The OSC's responsibilities/roles should consist of: 

a. Activating or authorizing activation of appropriate members 
of the spill response team based on information relayed during the h i -  
tial notification and/or information provided after initial investiga- 
tion of the reported spill 

b. Determining the source, type, extent, and appropriate quan- 
tity of the spill substance 

c. Evaluating the magnitude and severity of the threat to 
public health, welfare, and natural resources 

d. Making sure actions have been taken to: remove and treat 
medical casualties, fight fires, evacuate the area, establish the 
cordon, and shut down utilties as required 

e. Taking appropriate safety precautions to protect response 
personnel and personnel located near the probable spill route 

f. Ensuring that all people leaving the spill scene are pro- 
perly decontaminated and cleaned by the medical authority 

g. Determining the party responsible for the spill 

h. Determining the cause and instituting appropriate action to 
stop the source if the spill is still occurring 

i. Instituting spill containment procedures 

j. Determining if highly vulnerable areas such as water sup- 
plies, regional waste water treatment plants, or recreational waters 
might be endangered and notifying appropriate personnel or organizations 

k. Determining if a reportable spill has occurred and notifying 
appropriate regional, state, and AF command EC as soon as possible 

1. Assuring that the BEE has taken samples to determine the 
chemical nature, concentration, and extent of the spill as required f o r  
response actions and documentation 

ma Advising the public affairs office of the size and nature of 
the spill and response action 
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n. Approving the initial news release to the media 

0 .  Initiating cleanup actions 

p. Assuring the proper disposal of the spilled HAZMATs and 
associated contaminated material 

q. Assessing the damage caused by the spill and initiating 
efforts to restore the environment to the prespill condition 

r. Ensuring that emergency equipment is restored to full opera- 
tional status 

s. Developing corrective action plans to ensure that the spill 
or similar spills do not occur again 

t. Making an operation(s) eventiincident report for all spills 
classified as "major" or that interfere with the mission of the base 

3. Security Police 

The security police should respond immediately to an actual or 
potential HAZMAT spill to isolate the spill area and to control traffic 
when and where necessary. They should be responsible for: 

a. Setting up and maintaining the cordon and controlling the 
activities at the entry control point 

b, Supervising all security measures at the spill scene 

c. Evacuating all threatened areas as required 

d. Keeping the OSC advised on security 

4. Civil Engineering 

Since the fire department at most AI? bases is a part of CE, CE 
must provide the initial response. CE's primary roles and responsi- 
bilities should include: 

a. Providing a CE response force with trained personnel, 
materials, and equipment to assist with containment, cleanup, restora- 
tion, and repair 

b. Providing a liquid fuels maintenance representative who will 
report to the scene, measure explosive vapor concentrations, and deter- 
mine where explosion hazards exist 

c. Identifying the utility cutoff points and informing the OSC 
on the status of affected utilities and facilities 
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. . .~ 

d. Keeping the OSC advised on hazardous pollutants, oil spills, 
and toxic chemical response actions 

e. Assessing damage to government property 

5. Bioenvironmental Engineer 

The BEE'S role during response to W M A T  spills should be 
oriented toward determining the chemical nature, pollutant concentra- 
tion, and extent of the release. The responsibilities of the BEE should 
consist of the following activities: 

a. At the direction of the OSC, sample and test the affected 
environment to monitor the extent: and degree of pollution caused by the 
spi 11 

b. Provide technical assistance and advice to the OSC and the 
hospital with respect to: 

- Allowable short- and long-term exposure limits associated 
with the HAZMATs 

- Applicable environmental quality standardsjcriteria 

- Required protective clothing 

- Decontamination protocols 

- Containment control measures 

- Environmental factors to consider during rescue 

c. Provide an estimate of the source strength f o r  toxic chem- 
ical spills 

6. .Public Affairs Office 

The public affairs office should act as the OSC's liaison and 
spokesperson in regard to dissemination of HAZMAT emergency information 
to the public. The office should respond t o  all W H A T  spills when 
requested by the OSC. Its roles and responsibilities should be to: 

a. Keep abreast of all base actions during t h e  incident to pro- 
vide prompt and accurate news releases on the nature of the discharge 
and the steps being taken to correct the problem 

be Prepare news releases 

c e  Coordinate and clear all news releases involving base 
actions with the OSC and the base conroander 

. .. 
d. Disseminate news releases to the news media 
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7. Base Medical Treatment Facility 

The base medical treatment facility should dispatch medical per- 
sonnel and ambulance(s) to the site of the spill as directed by the 
OSC. Its roles and responsibilities should include: 

a. Performing triage and emergency medical actions 

b. Removing injured personnel to the base hospital for treat- 
ment 

c .  Providing the OSC with current and followup information on 
injured personnel as soon as possible 

8. Transportation Squadron 

The base transportation squadron has an arsenal of motor vehi- 
cles. During response to HAZMAT emergencies, they should be responsible 
for providing the OSC with surface transportation as required f o r  HAZMAT 
response personnel and equipment. 

9 .  Weather Squadron 

The base weather squadron must provide weather reports and keep 
track of weather conditions throughout she base. During response to 
HAZMAT spills it should: 

a. Provide the OSC with up-to-date weather information as 
required to support the emergency 

b. Calculate the winds aloft 

c. Assist in calculating dispersion and downwind concentrations 
of airborne contaminants 

10. Disaster Preparedness Office 

The disaster preparedness office must implement the base's DPO 
plan during attacks, natural disasters, and major accidents. During 
response to HAZMAT emergencies, it should, upon request from the OSC, 
provide a representative to the site of the spill to ensure that HAZMAT 
spill response and disaster response activities are coordinated if both 
plans (i.e., SPR and DPO) need to be implemented. 

11. User Activity 

The user is any person, organization, or agency that trans- 
ports, stores, uses, and/or disposes of a HAZMAT. His/her responsi- 
bilities during response to W M A T  incidents should consist of detecting 
and reporting W M A T  spills and assisting the response team in identify- 
ing the spilled/released material. Upon recognizing that a W M A T  spill 
has taken place, the user should: 
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a. Activate the emergency alarms 

b. Evacuate the area, if warranted by the type of spill 

c. Make sure that all employees shut down their operations and 
secure their equipment 

d. Call the fire department and provide its name, the type of 
WWT spilled, the location of the emergency, and the estimated quan- 
tity of HAZMAT spilled 

e. Inform its immediate supervisor 

f. Contain the spill if it can be done safely 

g. Make sure that an employee roll call is conducted to 
discover whether any personnel are trapped in the affected area 

h. Cleanup known HAZMATs in quantities less than reportable 
limits defined in local regulations and within the user's capabilities 

i .  Assist the fire department upon its arrival 

C. REQUIREMENTS FOB PERSONNEL TO HANDLE HAZMAT INCIDENTS 

The personnel requirements for  a HAZHAT incident response team at AF 
bases were identified, using the background gained during the site 
visits to AF bases and extensive study of WMAT incident response 
situations. The labor force required by the 11 agencies who m y  become 
involved during W M A T  spill response was determined through review of 
the results from the study of the existing interface between the users 
and responding action agencies at HAZMAT emergencies. The requirements 
for each agency are presented below. 

1. Fire Department Personnel Requirements 

If the AF fire departments are to respond effectively and effi- 
ciently to WMAT incidents, between 11 and 13 people are required at 
each base. Some of the people on the W H A T  incident response team may 
be able to fill dual positions. The labor force requirements are as 
~ O L ~ O W S  : 

a. Senior Fire Officer (SFO): 1 

b. Fire communications center operator (FCCO):: 1 

.. ... 

c. WMAT incident response team 

- Team leader: 1 



- Team information officer: 1 

- Team safety officer: 1 

- Reconnaissance personnel: 2 - 4 
- Entry and backup personnel: 4 

As the highest ranking fire department representative at the 
scene of the emergency, the SFO should be responsible for determining 
the number of fire department personnel needed to respond to the inci- 
dent and €or directing/controlling the operations at the spill site 
until the OSC arrives and assumes cominand of the situation. The FCCO 
should be responsible for recording information from the HAZMAT spill 
discoverer, planning the approach route for- the response team, and 
dispatching fire department equipment and personnel to the HAZMAT 
emergency site. 

The W M A T  incident response team is a crew of specially trained 
fire personnel who perform emergency control, containment, and stabi- 
lization during a HAZMAT spill. The team leader should be responsible 
€or supervising the response team and managing the response to the 
HAZMAT emergency. The team information officer should be responsible 
for the assembly and analysis of all technical reference material, 
incident data, and other resources. He should also be responsible for 
positively identifying the HAZMATs involved at the spill site and the 
mitigation protocol and procedures. The team safety officer should be 
responsible for ensuring that safe and accepted practices are adhered to 
throughout the course of the emergency response, €or the welfare of all 
people operating in the hot and warm zones. The reconnaissance (RECON) 
personnel should be responsible for developing information on the phy- 
sical layout of the incident site and other factors influencing the 
WMAT emergency. Their primary task should be to generate a complete 
picture of the existing and anticipated conditions. The entry personnel 
should be responsible for entering the emergency area, sizing up the 
situation, stabilizing, controlling, containing the hazard, and rescuing 
people as the situation dictates. The backup personnel should be 
responsible for rescuing, assisting, and relieving the entry personnel, 
if necessary. 

2. Requirements for a W M A T  Van and Additional Personnel 

Each fire department must have a dedicated vehicle/van €or 
response to HAZWAT incidents. The van would provide a means of trans- 
portation for a designated number of the firefighters to and from the 
spill site. Additionally, it would carry HAZMAT incident response 
related documentation and literature and the HMIHS hardware and soft- 
ware. The van would also be used to store the protective clothing, 
equipment, and materials needed to mitigate the incident. Consequently, 
the van must be big enough to provide service for the above designated 
activities with some consideration for future expansion in the W M A T  
operational arena. Of the four bases visited, each already had a W M A T  
response van or had a vehicle on order. 
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Currently all personnel that fire departments need to appropri- 
ately respond to HAZMAT emergencies are supplied from within their own 
authorized/allocated resources. Three, full-time positions per shift 
(i.e.? nine people) need to be created within each fire department so 
that firefighters can respond to W H A T  spills and releases. Suggested 
titles for the three personnel are: team leader, assistant team leader, 
and driver. The team leader should assume the role of HAZMAT incident 
response team leader and, possibly, the position of the safety officer, 
in the case of small spills, during response to a HAZEiAT emergency. His 
day-to-day responsibilities would include: supervising the assistant 
team leader and driver, providing HAZMAT spill response training to fire 
department personnel, aiding other on-base agencies in the training 
their response personnel, and participating in WMAT emergency-related 
committees and other base-wide incident response activities (e.g., 
briefings and courses). 

The assistant team leader should be the team information 
officer, who would coordinate/facilitate the activities of the recon- 
naissance personnel during spill response. 

The driver should drive the HAZMAT incident response vehicle to 
and from the spill site and coordinate the donning and doffing of pro- 
tective clothing of the entry and backup personnel. During nonemer- 
gencies, the assistant team leader could be responsible for maintaining 
an accurate inventory of the HAZMATs on base (i.e., location and quan- 
tity) and keeping up to date on the EutzMAT spill response literature. 
The driver could be responsible for performing corrective and preventive 
maintenance on the HAZMT response van and restocking the vehicle with 
the required personal protective clothing, equipment, and materials for 
handling IULZMAT incidents. Both of these people should aid the team 
leader in the training of fire department personnel. 

These two requirements, a response vehicle and personnel, should 
be added to AF Materiel Specification 4426 (AI? Headquarters, Fire Opera- 
-' tions 1 July 1987). The response vehicle listing could be included in 
Table 1 (positions to support a base fire department with a crash fire 
protection responsibility) and Table 2 (positions to support a base fire 
department without a crash fire protection responsibility) of that docu- 
ment. The title of the vehicle listing could be "WMAT incident 
response'' and the entries in the matrix under the heading "number of 
positions allowed" should be three. 

3.  Personnel Requirements €or Other Agencies 

The personnel requirements for the other l a  agencies who may 
become involved during spill response varies, depending on the needs of 
a particular incident. The agencies and the minimum number of people 
required to mitigate an anticipated W H A T  incident are shown below; the 
numbers may increase if a amre serious threat is encountered. 
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a. OSC: 1 

b. Security Police: 2 

c. CE: 2 

d. BEE: 1 

e. Public Affairs Office: 1 

f. Base Medical Treatment Facility: 2 

g. Transportation Squadron: 1 

h. Weather Squadron: 1 

i. Disaster Preparedness Office: 1 

j. User Agency: 1 - 2 

D. PROCEDURES FOR RECOGNIZING, STABILIZING, CONTROLLING, AND 
CLEANING UP OF HAZMAT INCIDENTS 

This subsection clarifies the AF fire department's duties with 
respect to the terms "recognize, control/contain," "stabilize," and 
cleanup" during HAZMAT incidents. It also provides generic response 

procedures €or the fire department's roles and responsibilities and for 
each type of personnel performing these duties. In addition, this 
subsection discusses response to HAZMAT emergencies during IRP activi- 
ties. 

I 1  I t  

It  

The generated procedures follow the Eight-Step Process (Refer- 
ence 5) for HAZMAT incident management where possible. During the 
generation of the procedures, information and advice obtained during 
site visits and from existing AF spill prevention and response plans, as 
collected during the examination and evaluation of the existing inter- 
face between the users and responding action agencies at HAZMAT emer- 
gencies, were considered. 

1. Definition of Terms 

a. Recognize 

The term "recognize," when applied to the WMAT incident 
response situation, deals with two distinct tasks. The first is to 
detect the presence of a spilled HAZMAT; the other is to identify the 
specific W M A T s  released. Detection starts the response process and is 
the responsibility of the user agency. This task is performed through 
use of the human senses (e.g., seeing the spilled material, smelling the 
odor, hearing odd noises, and feeling dizzy). Identification is 
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conducted through a number cues. They include: the location of the 
spill and/or occupancy of the area, the shape and color of the con- 
tainer, the placards, labels, and markings on the container, the color 
and smell of the W H A T ,  and the shipping papers and other documents 
identifying W M A T s .  

b. Control/Contain 

The tern "control" has two operational definitions when used 
with W M A T  incident response. The first use is in the control of the 
people and response at the spill scene. When applied to people, the 
word means keeping humans away from the hazard. This type of control 
can take two forms: isolation of the site and evacuation of the at-risk 
populations. When the term is used in regard to response, it means 
directing the people who are mitigating the W M A T  incident. 

Another definition of the word control relates to the EiAZMAT, 
itself. In this case control refers to the prevention of the spread of 
contamination beyond the present boundaries. There are several ways of 
obtaining this kind of control (e.g., containment, stabilization, treat- 
ment, and cleanup). (Control in this sense can also entail allowing a 
ffAzMAT fire to continue to burn until it is consumed and converted to 
nontoxic substances. 

Containment exists at two levels. The first is the act of 
stopping the spread or propagation of the spilled/released HAZMAT into 
the environment and away from areas remote from the source of the spill. 
This can usually be accomplished without coming in direct contact with 
the released WMAT. In this case, the definition of "contain" implies 
site containment and chemical neutralization, both of which can be 
subsumed under the term stabilization. Site containment includes such 
methods as the building of dams, berms, dikes, trenches, booms, and 
barriers in soil and the use of curtain barriers and portable catch 
basins. Containment can also take the form of foam, liquid, gas or 
physical solid cover or burial, and in situ encapsulation. In addition, 
blowers and mist knock-down may be used for containment of gaseous 
HAZMATs. 

The second usage of "contain*' refers to the prevention of 
further spillage from the container that the W H A T  is in. This set of 
methods is sometimes called offensive tactical operations. Containment 
techniques include patching, plugging, reorienting the container, trans- 
ferring the W M A T  into a new container, or placing the entire leaking 
container into another, larger container. Patching and plugging methods 
may range from very simple devices, such as wooden plugs, to rather 
large, detailed assemblies, such as chlorine kits. 

c. Stabilize 

The term "stabilize" has three HAZNAT incident response- 
related meanings. The first deals with a volatile substance reacting in 
some way to create a dangerous situation. In this instance, stabiliza- 
tion means removal of conditions that might initiate generation of the 
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HAZMAT or reactions to lead to disasters such as forming of a fireball 
called BLEVE (Boiling Liquid Expanding Vapor Explosion). The second 
definition addresses the chemical neutralization or treatment of a 
HAZMAT, which is hazardous because of certain reactive properties. The 
third meaning of the word "stabilize" is synonymous with the terms con- 
tainment or control of the HAZMAT. 

d. Cleanup 

Cleanup is defined as the removal of the HAZMAT from the 
environment and includes such procedures as neutralization, dilution, 
treatment, and displacement. Dilution entails the addition of water, 
air, or solid materials to the HAZMAT to the point where the concentra- 
tion of the substance is no longer an immediate threat; the chemical 
nature of the W M A T  is unchanged. Treatment includes: absorption, 
granular media filtration, gravity separation, evaporation, steam 
stripping, application of activated carbon, absorbent resins and gels, 
chemical dispersion, extraction, ion exchange, hydrolysis, photolysis, 
neutralization, chemical oxidation, incineration, open burning, wet air 
oxidation, ozonation, and biological treatment. Treatment can be done 
onsite or materials may be moved to a secondary treatment facility. 
Displacement is the removal of the W M A T  from the accident scene to 
either a secondary site or to permanent storage. Displacement methods 
include skimming, dredging, excavation, dilution and dispersal, and 
vacuum pumping. 

2. Fire Department Duties During HAZMAT Incidents 

The duties of the fire department must be restricted to recogni- 
tion (identification), control/containment, and stabilization of the 
HAZMAT spill as defined above. The fire department is on call to 
respond to all base emergency situations. Consequently, it cannot dedi- 
cate all available manpower to long procedures needed after a HAZMAT 
incident. Cleanup should be left to another agency on base ( i . e . ,  
either the people who made the spill or personnel properly trained to 
cleanup the spill) or to a subcontractor. The fire department's role 
during cleanup should be t o  monitor the cleanup to prevent further life 
or property damage. These recommendations appear to be in line with the 
guidance provided by A9 Headquarters letter.* 

3 .  Procedures to Recognize the W M A T  Involved 

a. Senior Fire Officer 

(1) Respond to the HAZMAT incident 

*See footnote in Section IIB. 
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b. Fire Communications Center Operator 

( 6 )  

( 7 )  
above steps 

Record what the problem is 

Record where the problem is located 

Ask what WMAT is involved 

Inquire as to what form the HAZMAT is in: 
- Solid - Liquid 
- Gas 

Ask if any vapor clouds, fumes, or spills were seen 

Determine the wind direction and speed 

Provide the SFO with the information acquired in the 

c. WMAT Incident Response Team Leader 

(1) Record the nature of the WMAT incident 

(2 )  Record the location of the HAZMAT spill 

(3 )  Record the date and time of the HAZMAT emergency 

(4) Identify the HAZMAT: 

- Develop an evaluation form on each W M A T  

- Obtain MSDSs from the BEE and prefire plans or 
shipping documents 

- 
- Contact the manufacturer of the HAZMAT 

Communicate with the on-scene personnel 

- Identify occupancy/contents of interior exposures 

d. Information Officer 

(1) Determine the nature of the WMAT incident 

(2 )  

( 3 )  

Determine the location of the HAZMAT spill 

Determine the date and time of the WMAT emergency 
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(4) Identify the contents of all exposed containers 

( 5 )  Consult at least three to five of the following 
information sources: 

- HAZMAT Information System (DOD)* 

- Emergency Response Guidebook (DOT) (Reference 2 )  

- Hazardous Chemical Data Manual for the Chemical 
Hazards Response Information System (Coast Guard) (Reference 6 )  

- Pocket Guide t o  Chemical Hazards National Institute 
of Occupational Safety and Health (NIOSH) (Reference 7 )  

- Fire Protection Guide on Hazardous Materials (NFPA) 
(Reference 9 )  

- Emergency Handling of Hazardous Materials in Surface 
Transportation (Reference 8 )  

- Acutely Toxic List (EPA) (Reference 10) 

- Oil and WHAT-Technical. Assistance Data System O M -  
TADS (EPA)* 

- Dangerous Properties of Industrial Materials (Refer- 
ence 11) 

- MSDSs 

- Shipping documents 

- Chemical transportation emergency center 
(CHEMTREC )* 

- W M A T  manufacturer 

e. Entry personnel 

(1) Suit up in the proper protective clothing 

( 2 )  Enter the hot zone 

( 3 )  Identify the HAZMAT 

*See footnote in Section IIB4. 

*See footnote in Section IID. 
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(4) Size up the situation 

. .. .. . 

(5) Relay information to the HAZMAT incident response team 
leader 

4. Procedures to Control/Contain the Spill 

a. Senior Fire Officer 

(1) Determine the number of fire department personnel 
needed to respond to the incident 

( 2 )  Direct the fire communications center operator to 
notify other agencies as required 

( 3 )  Function as the OSC until the arrival of the Base Com- 
mander or his designated representative 

(4) Implement fire and explosion abatement action 

( 5 )  Ensure that the itmediate, contaminated area has been 
cleared of a l l  personnel, as necessary9 in conjunction with the security 
police 

( 6 )  Designate the entry control point and relay the coordi- 
nates to the FCCO 

( 7 )  Authorize the distribution of HAZMAT equipment from the 
HAZMAT response vehicle 

(8) Make initial determination if the quantity of the 
WMAT spilled meets or exceeds the statutory reportable quantity €or 
that: material 

(9)  Provide technical assistance to the OSC, as needed 

b. Fire Communications Center Operator 

(1) Dispatch fire department equipment and personnel to the 
WWAT emergency site 

(2) Plan the route of approach for the W M A T  incident 
response team and from the upwind direction; pass it on to the SFO 

( 3 )  Request the spill discoverer to direct and aid the 
HAZMAT incident response team 

(4) Contact other agencies as directed by the SFO 
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c. W M A T  incident response team leader 

(1) Assign the following personnel: - Team information officer - Team safety officer - RECON personnel - Entry and backup personnel 
- Others (e.g., OSC, security police, BEE) 

( 2 )  Manage the spill site: 
- Block and control access to the facility 

- Isolate the hazard area (e.g., evacuate the room, 
floor, floors above and below, and buildingffacility) 

- Obtain the isolation distance (hot zone) and the 
warm and cold zone distances from the team information officer 

- Determine whether evacuation is required 

- Designate a staging area for the HAZMAT incident 
response team 

( 3 )  Assess the hazards and risks: 

- Check the integrity of the containers for: 

- Thermal stress 

- Mechanical stress 

- Corrosive stress 

- Evaluate the HAZMATs for: 
- Health - Flammability - Reactivity 
- Toxicity - Physical and chemical properties - Environment 

- Reevaluate hot zone to ensure that it is adequate 

- Estimate the likely harm to personnel, property, 
critical systems, and the environment without intervention 

- Evaluate whether further evacuation is necessary 

- Meet with the W M A T  emergency response team to 
discuss the current status of the incident 

- Brief the OSC 
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. .. 

(4) Select protective clothing and equipment: 

. . .. 

- Obtain the required level of protective clothing for 
levels of protection I, 11, or I11 (Reference 1 5 )  and suggested control 
agents from the BEE 

- Brief the RECON personnel on: - Hazards - Assignment 

- Obtain permission from the OSC for the RECON opera- 
tion 

- Monitor the communications of the RECON personnel 

- Debrief the RECON personnel and retrieve data 

- Brief the OSC 

( 5 )  Coordinate information and resources: 

- Brief the entire WMAT incident response team on 
the current status of the emergency 

- Meet with the representatives from other agencies to 
see if they have the capabilities to handle the incident 

- Conduct a meeting of the on-scene personnel to 
review and discuss tactical options ( e . $ . ,  defensive and offensive) 

- Advise OSC of tactical options and recomendations. 

- Brief all involved personnel on: 
Opt ions 
Course of actions 
Responsibilities and roles of each group 

( 6 )  Control the HAZMAT spill and stop leaks: 

- Make sure that all HAZMAT incident response per- 
sonnel are prepared f o r  operations 

- Brief the entry personnel on: - Uazatds - Assignments - Emergency signals (i.e., hand and audible) - Personal protective clothing failure procedures 

- Obtain permission from the OSC to colnmence opera- 
tions 



- Monitor the communications of the entry personnel 

- Coordinate with team safety officer during entry 
operations 

- Establish schedule rotating entry and backup per- 
sonnel. 

d. Team information officer 

(1) Evaluate the W M A T s  for: 
- Health - Flammability 
- Reactivity 
- Cortosivity 
- Toxicity - Radioactivity 
- Physical properties - Chemical properties 

( 2 )  Determine the isolation and evacuation distances and 
communicate the information to the HAZMAT incident response team leader 

( 3 )  Determine the hot and warm zone dimensions 

(4) Record the weather information: - Current conditions 
- Forecast conditions 

(5) Record the location of the decontamination (DECON) area 

( 6 )  Collect data from the RECON personnel: - Checklist - Site drawings 
- Photographs 

e. Team safety officer 

(1) Record the nature of the W M A T  incident 

(2 )  Record the location of the W M A T  spill 

(3) Record the date and time of the HAZMAT emergency 

(4) Evaluate the positioning of the response team personnel 
and apparatus 

( 5 )  Obtain the isolation and evaluation distances from the 
team information officer, establish the hot and warm zones, and communi- 
cate their locations to the HAZMAT incident response team leader 
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( 6 )  Determine whether the command post is in a safe loca- 
tion 

( 7 )  Determine whether the staging area is in a safe loca- 
tion 

( 8 )  Determine whether the entry and backup personnel are in 
the proper protective clothing 

(9 )  Inspect the personal protective clothing for: 

- Imperfect seams 

- Nonuniform coatings 

- Tears 

- Malfunctioning closures 

- Pinholes 

- Cracks 

- Shelf deterioration 

- Chaical attack ( i . e . ,  discoloration, swelling, 
stiffness, and softening) 

- Punctures 

(10) Inspect fully encapsulating suits (FES) for: 

- Operation of the pressure relief valves 

- Fitting around wrists, ankles, and neck 

- Crack, erazing, and fogginess of the the faceshield 

(11) Inspect respirators for: 

- Tightness of all connections 

- Signs of pliability, deterioration, and distortion 

- Proper fitting 

- Operation of regulators and valves 

- Operation of a l a d s )  

- Cracking, crazing, and fogginess of faceshields and 
lenses 



(12) Make sure that the entry team checklist is being 
followed and completed 

(13) Make sure that the hazard and procedures briefing is 
completed by the HAZMAT incident response team leader 

(14) Make sure that entry operations are being coordinated 
with DECON personnel 

(15) Make sure that emergency warning signals are known by 
all W M A T  incident response team personnel 

(16) Make sure that the signs and symptoms of chemical 
exposure and heat stress are communicated to all involved personnel 

(17) Restrict entry into the hot zone to W M A T  trained 
personnel and individuals . possessing particular knowledge of the 
problem/situation 

(18) Monitor the entry personnel for signs/symptoms of 
chemical exposure and heat stress 

(19) Remain in constant contact with the team leader and 
entry personnel 

(20) Halt operations and order personnel back to the warm 
zone if unsafe conditions are observed 

f. Reconnaissance personnel 

Record the nature of the HAZMAT incident 

Record the location of the HAZMAT spill 

Record the date and time of the HAZMAT emergency 

Perform communications check 

Obtain the required resources for RECON: - Binoculars - Monitoring instruments - Camera - Prefire plan 
- Clipboard and pencil - Utility maps - Storm/sewer maps - RECON checklist 

Coordinate with the W M A T  incident response team 
leader prior to RECON 
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. .  

(7) Coordinate all data gathering with the team informa- 
tion officer 

(8 )  Obtain the following information: 
- HAZMAT containers - Type - Number - Condition 

- Exposures - Life - Property - Environment 

- Stormjsewer drains . 

- Topography 

- Acccss/egress routes 

- Wind direction and speed 

- Ignition sources 

- Water supplies 

- Type of heavy equipment in the area 

- Utilities 

- Vehicles in the area and their contents 

( 9 )  Attempt to view the incident from all sides 

(10) Enter the hot zone only after specific approval is 
received from the WMAT incident response team leader through the OSC 

(11) Develop the incident site plan 

g. Entry personnel 

(1) Don the protective clothing in accordance with the 
manufacturer's checklist 

(2 )  If there is a fire, extinguish it 

( 3 )  Rescue personnel as the situation dictates 

(4) Suggest procedures for the stabilization, control, and 
containment of the hazard 
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( 5 )  Stabilize, control, and contain the spill/release of 
the HAZMAT 

h. Backup personnel 

(1) Don the protective clothing in accordance with the 
manufacturer's checklist 

( 2 )  Be prepared to rescue the entry personnel 

( 3 )  Assist and relieve the entry personnel 

(4) Furnish additional equipment and/or supplies to the 
entry personnel 

5. Procedures to Stabilize the Spill 

a. WMAT incident response team leader 

(1) Terminate the HAZMAT incident response activities: 

- Collect all hard data on the HAZMAT emergency 

- Debrief all personnel on the incident 

- Make sure that all personnel are aware of possible 
signs and symptoms of exposure to the W M A T  

- Establish requirements for further medical 
monitoring 

b. Team information officer 

(1) When response to the emergency has been terminated, 
gather the checklists and notes from the W M A T  incident team members 

6. Installation Restoration Program 

HAZMAT incidents may occur during IRP activities as well as 
during normal base operations. Several factors may distinguish an inci- 
dent derived from an IRP activity as compared with an incident during 
normal base operation. However, the most important factors identified 
as personnel, location, and material (process) reflect only subtle 
differences from normal base operations. 

a. Personnel 

Essentially all IRP activities will be performed by subcon- 
tract personnel. The subcontractor will not necessarily be one of the 
local subcontractors who frequently perform work on base. The differ- 
ences between familiar subcontractors and civilian or AF employees will 
be more important initially when the IRP subcontract personnel are 
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... . . . .. 

unfamiliar with normal base operation and the physical features of the 
facility. Since If4P work will be protracted at many sites, familiarity 
should increase with time and the issue will be of lesser importance. 

b. Location 

Unlike normal base operations, IRP activities are highly 
localized (although several sites may be under construction at any given 
time). Construction activities for many sites will primarily consist of 
locating and repackaging buried waste in preparation for shipment to an 
approved disposal facility. Incidents are most likely t o  result during 
this process rather than during transport of the HAZMATs. Thus, except 
in the event of a transportation incident, the incident respondents need 
only be concerned with the potential for an incident at a few possible 
locations at any given time. 

There is not expected to be any substantial difference from 
normal activities in the potential locations for transportation inci- 
dents. Both I R P  waste and normal waste must meet the DOT packaging and 
transportation codes discussed in Section I1 of this report and must be 
moved within base while enroute to the approved waste facility. No 
difference is apparent between IRP activities and noxmal operations in 
terms of possible incident 'location. 

c. Material (Process 1 

Information gathered during this program points to a high 
degree of similarity between IBP chemicals and those used in normal 
operation at a given base. The only exception might be in the case when 
a base has accepted waste from another activity or where the mission or 
chemical use of a base has changed over time. It is important for the 
BEE to be in close touch with Phase 11 identification efforts and sub- 
sequent construction work. Use of materials with hazards different from 
those normally found on-base should be communicated to the appropriate 
incident response personnel. 

Sometimes IQP construction may involve elaborate facilities 
designed to pump and clean groundwater or otherwise process large chemi- 
cal volumes. The hazards posed by such operations may be different than 
those of normal base activities. Therefore, under such circumstances, 
the fire department must be aware of facility details. Wal.kthrough 
inspections with the 3EE. as in standard base operations, should be per- 
formed. Interaction between the fire department and the IRP planning 
process is discussed in more detail in Section IIC2. 

E. PROCEDURES FOR DECONTAMINATION 

. .  
Decontamination is an important part of the response to W H A T  inci- 

dents. DECON is defined as the process of reducing and preventing the 
spread of contamination (from persons and equipment) at a HAZMAT 

117 



incident. Personnel responding to W M A T  emergencies and equipment used 
during spill mitigation may become contaminated in a number of ways (a 
few of which are listed below) and must be decontaminated before leaving 
the W M A T  incident site: 

1. Contacting vapors, gases, mists, or particulates in the air 

2 .  Being splashed by materials while sampling or opening containers 

3. Walking or driving through puddles of liquids, powders, contam- 
inated soil, or vegetation 

4. Using contaminated instruments or equipment 

5. Skin contact with contaminated personal protective equipment 
(PPE) or clothing 

6. Transporting contaminated personnel 

DECON consists of physically removing contaminants or changing their 
chemical nature to innocuous substances. The degree and type of DECON 
needed depend on several factors, the most important being the type of 
chemicals involved. The more toxic the chemical, the more extensive the 
DECON process becomes. The exact procedure to use must be determined 
after evaluating a number of factors specific to the incident. 

A DECON area must be established at each HAZMAT incident site if the 
situation warrants. , This area should be manned by a decontamination 
officer and a group of two to three support personnel. The DECON 
officer should establish the decontamination area and ensure that all 
people leaving the spill scene are properly cleansed and receive a 
medical evaluation. The DECON group should be a dedicated team of 
specially trained people who can recommend DECON protocols and proce- 
dures to the OSC. 

The Al? has not as yet assigned the DECON role and responsibilities 
to any specific agency or group of agencies. The AF should study and 
evaluate the requirements of DECON further before making the decision, 
As part of this project a generic set of procedures for the decontamina- 
tion officer and DECON group was developed. These procedures should be 
used by the agency assigned the DECON role at W M A T  incidents. The 
procedures are listed below. 

1. Decontamination Officer 

a. Prepare for DECON: 

(1) Identify the type and amount of W M A T  
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(2 )  Determine how contact with the HAZMAT could be made: 

- Contacting through: the air 

- Splashing 

- Walking through liquids or contaminated soil 

- Using contaminated equipment 

( 3 )  Determine health hazards and risks involved with the 

(4) Determine the effects of the HAZMAT on equipment 

- Corrosion 

- Decomposition 

- Degradation 

(5) Identify whether the HAZMAT is reactive with water and 
other substances 

( 6 )  Confer with other specialists concerning DECON 

( 7 )  Identify the most acceptable method of DECON 

- Dilution 

- Absorption 

- Chemical degradation 

- Disposal and isolation 

(8)  Determine the correct DECON protocol to be followed 
(Reference 15): 

- Maximum DECON protocol for Level 111 (encapsulating) 
personal protective clothing 

- Maximum DECON protocol for Level I1 (noneneapsulat- 
ing) personal protective clothing 

- Minimum DECON protocol for Level I11 personal pro- 
tective clothing 

- Minimum DECON protocol for Level I1 personal pro- 
tective clothing 

- Nine-step DECON protocol 
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(9) Determine what type of neutralizing agents are required 
and in what quantities 

- Sodium hypochlorite 

- Sodium hydroxide 

- Sodium carbonate slurry 

- Calcium oxide slurry 

- Liquid detergents 

- Ethyl alcohol. 

- Sodium phosphate 

(10) Determine which DECON solutions are required 

- 5 percent Sodium carbonate, and 5 percent Sodium 
phoa pha t e 

- 10 percent Calcium hypochlorite 

- 5 percent Sodium phosphate 

- Diluted hydrochloric acid 

- Concentrated detergent 

(11) Identify the symptoms €or an acute exposure to the 
HAZMAT and pass this information on to all personnel 

(12)  Determine the "hot," "warm," and "cold" zones are and 
make sure that they are properly identified 

(13) Determine where the entry and exit check points are 
and make sure that they are properly identified 

(14) Determine how much of the DECON must be done by the 
HAZMAT incident response team and how much can be done by a cleanup 
contractor or the agency responsible for the spill 

(15) Make sure that a DECON site is established and that it 
is: 

- In the warm zone 

- Upwind, uphill, and upstream 

- Accessible to roads and water 
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- Free of physical hazards 

- Not susceptible to harming the environment 

- Properly marked and roped off 

(16) Determine whether the DECON site should be located on 
soil or hard surface 

(17) Determine whether DECON can be conducted safely 

(18) Ensure that thertl is enough plastic to cover entire 
DECON site 

(19) Determine which DECON stations are required 

removal 

Equipment drop in hot zone 

Boot cover and glove wash 

Boot cover and glove rinse 

Tape removal 

Boot cover removal 

Outer glove removal 

Sui t / safety boot wash 

Suit/safety boot rinse 

Tank change 

Safety boot removal 

Suit removal 

Self-contained breathing apparatus (SCBA) tank 

Inner glove wash 

Inner glove rinse 

Facepiece removal 

Inner glove removal 

Inner clothing removal 
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- Field wash 

- Redress 

- Medical checkup, fluid replenishment, and rest 

(20) Ensure that DECON corridor is set up in a straight 
1 ine 

(21) Ensure that the DECON stations are at least 3 feet 
apart and have DECON procedure signs which can be read by personnel in 
personal protective clothing 

( 2 2 )  Determine the closest hospital that can treat this 
type of emergency and make sure advance coordination has been done 

(23) Determine what local permanent buildings can be used 
for DECON 

(24) Make sure that there is adequate shelter to protect 
personnel against the environment 

(25)  Make sure that there are enough of the items listed to 
meet the DECON requirements: 

- Long-handled brushes 

- Short bristle scrub brushes 

- Galvanized wash tubs 

- Buckets 

- Plastic trash cans 

- Plastic bags 

- Plastic sheathing 

- Wading pools 

- Disposable towels 

- Tables 

- Chairs or stools 

- Slippers and clean clothes 

- Surgical soap, brushes, and sponges 
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- Personnel showers 

- SCBA 

- Disposable drums 

- Beverages 

- Weather-appropriate clothing 

(26) Determine whether plastic bags will contain the con- 
taminat ion 

(27) Determine whether the contamination will affect rubber 

(28) Make sure that the emergency shower and eyewash have 
been set up and that they are functioning properly 

(29) Make sure that water runoff will not affect any water 
source during the emergency 

( 3 0 )  Make sure that the DECON personnel are appropriately 
dressed for the type of exposure and tiAZMAT 

(31) Determine whether any type of medication is required 
onsite for emergency treatment and, if it is, make sure that it is 
available 

732) Make sure that the base medical treatment facility 
staff are set up (i.e., protection for  them and their ambulance) to 
handle contaminated patients 

(33)  Make sure that baseline physicals are available for 
entry, backup, and DECON personnel 

( 3 4 )  Make sure that information sheets which provide 
appropriate guidance on the HAZMATs are prepared and ready to go with 
contaminated or suspected contaminated patients to the hospital 

(35) Hake sure that there is a chart posted which gives the 
symptoms and first aid procedures 
exhaustion, heat stroke, frostbite, 

(36) Make sure that no 
and that none have taken alcohol or 

(37) Makg sure that a 
if the DECON area is aore than 100 
zone 

for heat rash, heat cramps, heat 
and hypothermia 

DECON personnel have any open wounds 
medicine recently 

transportation vehicle is available 
yards from the work area in the hot 

. . ._ . .  
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(38) Make sure that plastic has been draped over the trans- 
portation vehicle and that respiratory protection is available €or the 
driver 

( 3 9 )  During DECON make sure that: 

- DECON and entry personnel have been briefed on 
DECON protocol will be utilized 

- The selected BECON protocol is followed exactly 

- Heart rate, blood pressure, body temperature, and 
weight are being taken on personnel who are wearing personal protective 
c 1 o t hing 

- Personnel are being observed for indicators of 
toxic exposure: 

- Changes in complexion or skin discoloration 

- Lack of coordination 

- Changes in demeanor 

- Excessive salivation or pupillary response 

- Changes in speech pattern 

- Inquiries are being made on other indicators of 
toxic exposure: 

- Headaches 

- Dizziness 

- Blurred vision 

- Cramps 

- Irritation of the eyes, skin, or respiratory 
tract 

- Fingers, toes, and ears are being checked on per- 
sonnel coming through DECON when the temperature is cold 

- Personnel are monitored for heat stress when the 
temperature is above 80°F 

- Monitoring for contaminants at the DECON site is 
being done 
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- Swipe tests are being done on the skin of all 
personnel and on all protective clothing and equipment 

- Contaminated tools and equipment and wooden and 
leather items are being kept in the hot zone 

- During incidents which require chemical degrada- 
tion, the mixing and application of chemicals is being performed 
correct 1 y 

- None of the DECON personnel is eating, drinking, 
chewing gum, or smoking in the DECON area 

- The windows in the transportation vehicle are being 
kept closed when it is in the hot zone 

- All personnel take showers and that areas such as 
the head, groin, and ears are emphasized during body washing 

- All personnel departing DECON receive a medical 
evaluation 

- Pieces of protective equipment are being wrapped 
separately to reduce the spread of contamination 

- Overspray and splashing are minimized during DECON 
and water runoff is being diverted to a safe area 

- During vehicle DECON the wheel wells and chassis 
are cleaned thoroughly and air filters are changed onsite and disposed 
of properly 

(40) After the HAZMAT emergency is over, make sure that: 

- The W M A T  has been isolated, bagged, and placed 
inside plastic containers 

- All other disposables have been properly placed 
inside overdrums 

- All containers have been isolated from each other 

- All pieces of equipment owned by the AF have been 
cleaned 

- If clothing is going out for laundering, ensure 
that the bags are taped closed 

- All personnel equipment is sanitized and sent to 
maintenance for inspection 
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- Permeation tests are conducted on the personal 
protective clothing 

- All fire hose has been decontaminated and tagged 
for pressure test 

- All appropriate documentation has been completed 

2. Decontamination Group Personnel 

a. Maximum DECON protocol f o r  Level 111 personal protective 
clothing 

(1) Deposit -equipment used onsite onto plastic drop cloths 
or in different containers with plastic liners 

(2 )  Scrub outer boot covers and gloves with DECON solution 
or detergentlwater 

( 3 )  Rinse the DECON solution from the outer boot covers and 
gloves using copious amounts of water 

(4) 
container with plastic liner 

Remove tape from around boots and gloves and deposit in 

( 5 )  Remove boot covers and deposit in container with 
plastic liner 

( 6 )  Remove outer gloves and heposit in container with 
plastic liner 

( 7 )  Wash encapsulating suits and boots using scrub brush 
and DECON solution or detergentjwater 

(8 )  Rinse off the DECON solution from the encapsulating 
suits and boots using water 

( 9 )  Remove safety boots and deposit in container with 
plastic liner 

(10) Remove FES and lay it out on a drop cloth or hang it 
UP 

(11) Remove hard hat 

(12) Remove SCBA backpack and place it on a table 

(13) Disconnect the SCBA hose from the regulator valve 

( 1 4 )  Wash inner gloves with DECON solution that will not 
harm the skin 
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. . ._ 

(15) Rinse the DECON solution from the inner gloves using 
water 

(16) Remove facepiece and deposit in container with liner 

(17) Remove inner gloves and deposit in container with 
1 iner 

(18) Remove inner clothing and place into lined container 

(19) Shower if highly toxic, skin-corrosive, or skin- 
absorbable materials are known or suspected to be present 

( 2 0 )  Put on clean clothes 

b. Haximum DECON protocol for Level I1 personal protective 
clothing ~ 

(1) Deposit equipment used onsite onto plastic drop cloths 
or in different containers with plastic liners 

(2 )  Scrub outer boot covers and gloves with DECON solution 
or detergentlwater 

(3) Rinse the DECON solution from the outer boot covers and 
gloves using copious amounts of water 

(4) 
container with plastic liner 

Remove tape from around boots and gloves and deposit in 

( 5 )  Remove boot covers and deposit in container with 
plastic liner 

(6 )  Remove outer gloves and deposit in container with 
plastic liner 

( 7 )  Wash chemical-resistant splash suit, SCBA, gloves, 
safety boots, and backpack assembly, using scrub brush and DECON solu- 
tion or detergentlwater 

(8) Rinse the DECON solution from the chemical-resistant 
splash suit, SCBA, gloves, safety boots, and backpack assembly using 
water 

( 9 )  Remove safety boots and deposit in container with 
plastic liner 

(10) Remove SCBA backpack and place it on a table 

(11) Disconnect the SCBA hose from the regulator valve 
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(12) Remove splash suit and deposit in container with 
plastic container 

(13) Wash inner gloves with DECON solution that will not 
harm the skin 

(14) Rinse the DECON solution from the inner gloves using 
water 

(15) Remove face piece and deposit it in container with 
1 iner 

(16) Remove inner gloves and deposit in container with 
1 iner 

(17) Remove inner clothing and place in lined container 

(18) Shower if highly toxic, skin-corrosive, or skin- 
absorbable materials are known or suspected to be present 

(19) Put on clean clothes 

c. Minimum DECON protocol for Level I11 personal protective 
clothing 

(1) Deposit equipment used onsite on plastic drop cloths 
or in different containers with plastic liners 

(2 )  Scrub outer boots, outer gloves, and FES with DECON 
solution or detergentfwater 

( 3 )  Rinse the DECON solution from the outer boots, outer 
gloves, and FES using copious amounts of water 

(4) Remove outer boots and gloves and deposit in container 
with plastic liner 

( 5 )  Remove FES and inner gloves and deposit in container 
with plastic liner 

( 6 )  Remove SCBA backpack and facepiece and deposit on 
plastic sheets 

( 7 )  Wash hands and face thoroughly 

do Minimum DECON protocol for Level I1 personal protective 
clothing 

(1) Deposit equipment used onsite on to plastic drop 
cloths or in different containers with plastic liners 

128 



( 2 )  Scrub outer boots, outer gloves, and chernical- 
resistant splash suit with DECON solution or detergentlwater 

( 3 )  Rinse the DECON solution from the outer boots, outer 
glover, and chemical-resistant splash suit using copious amounts of 
water 

(4) Remove outer boots and gloves and deposit in container 
with plastic liner 

( 5 )  Remove chemical-resistant splash s u i t  and inner gloves 
and deposit in container with plastic liner 

( 6 )  Remove SCBA backpack and facepiece and deposit on 
plastic sheets 

(7 )  Wash hands and face thoroughly 

e. Nine-Step DECON Protocol 

(1) Drop tools on their contaminated side 

(2) Enter the DECON area 

( 3 )  Step into wash tub /1 

(4) Confirm that all personnel are well and have an air 
supply 

( 5 )  Examine suit for breaches 

( 6 )  Scrub down contaminated personnel 

( 7 )  Open suit and disconnect breathing tube while 
instructing personnel to hold their breath 

(8) Insert breathing tube into the regulator and insert 
the regulator into facepiece. Instruct personnel to exhale while making 
the connection 

(9) 
remove the SCBA 

If positive pressure breathing supply is not required, 

(10) Leave the facepiece in place 

(11) Remove the SCBA harness and place it on a plastic 
sheet on its contaminated side 

(12) Remove all duct tape from the facepiece, hood, gloves, 
and boots 

- ..... 

(13) Place tape in disposal container 
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(14) Unzip protective clothing and turn inside out over 
gloves if possible 

(15) Instruct personnel to stand still with arms apart. 
Undress the worker without his assistance to avoid contamination 

(16) Instruct personnel to step out of inner boots 

(17) Place contaminated clothing inside out in disposal 
container 

(18) Exercise one of three options: 

- Instruct personnel to shower and launder clothing 

- Transport the personnel by vehicle to a fixed 
facility for supervised DECON 

- Clean personnel onsite inside the warm zone 

(19) Instruct personnel to remove undergarments and to soap 
and shower using personal cleaning kits 

( 2 0 )  Dispose of cleaning materials inside plastic bags 

(21) Instruct personnel to dry off 

(22 )  Clean all areas 

(23)  Dispose of all drying materials inside plastic bags 
and plastic bags inside plastic drums 

( 2 4 )  Don disposable coveralls 

( 2 5 )  Wrap injured personnel in sheet and blanket and place 
on backboard 

F. PERSONNEL EVACUATION 

Evacuation is defined as the collective mass movement of people and 
property away from a source of potential threat of injury, death, or 
damage. It is viewed as a process by which people form images of threat 
or risk and act upon available information in setting a course of 
action. Evacuations are either precautionary or protective. Precau- 
tionary evacuations are those in which people move away from a potential 
threat that fails to materialize. Protective evacuations are those in 
which people move away from a threat that does occur. This distinction 
is somewhat artificial in that both types are conducted to protect the 
pub1 ic . 
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Evacuation of people is usually preceded by isolation of the threat 
area. During response to W H A T  incidents, isolation should be one of 
the first steps taken, even if evacuation is to follow. Everybody who 
is not directly involved with response to the emergency should be kept 
away from the hazard area. Unprotected people should not be allowed in 
the area. Subsequent evacuation of personnel is sometimes, but not 
always, necessary. When evacuation does take place, it is perhaps the 
most sweeping response to an accidental release. 

The AF does not have many major evacuations during a year, but a 
number of HAZMAT emergencies require the evacuation of small groups of 
people, both military and civilians. If a major evacuation is required, 
preparation must be made. AF bases must determine whether to notify and 
evacuate the areas, vben to issue warning, the channel on which to com- 
municate, the nature of the recommendations and instructions, and the 
content of the evacuation notifications. This subsection identifies 
tools and techniques to assist the AF in determining what distance to 
isolate the hazard area and when and how far to evacuate military pet- 
sonnel and potentially affected civilians during response to a W H A T  
emergency. The primary products were a list of decision-making criteria 
for personnel evacuation and a checklist that can help decision making 
by the base fire department as the first responders. The basis for the 
development of the end products included technical, Logistical, environ- 
mental, health hazard, and human factors considerations. 

1. Isolation and Evacuation Information from Site Visits to Air 
Force Fire Departments 

During the site visits to the AF bases, response to WMAT emer- 
gencies was discussed with the fire department personnel. One of the 
topics considered was that of isolation/evacuation. The HAZMAT incident 
response team leaders at each of the bases said that they consult the 
DOTi s Emergency Response Guidebo,ok (Reference 2 )  for assistance in 
isolating and evacuating the spill area. One of the bases follows the 
eight-step process (Reference 51,  which was discussed previously, during 
its response to a HAZMAT emergency. Step 1 deals with site management 
(i.e., isolate area/deny entry). The isolation distance depends on the 
EIAZMAT(s) involved, the amount, the type of container, and the type of 
stress (e.g., thermal, mechanical, or corrosive) on the W M A T ( s )  and 
its container. When response personnel use available technical refer- 
ences to determine the initial isolation distances, all suggested isola- 
tion distances are doubled. Isolation of the hazardous area is accom- 
plished by establishing hot, warm, and cold zones. The hot zone is 
where high hazard exists; personnel are not allowed t o  enter this area 
without a specific need and the correct chemical protective clothing. 
The warm zone is an area where potential hazards exist. It too is 
restricted to necessary personnel. The Last zona is the cold zone where 
no hazards exist. The size and shape of the hot and warm zones depend 
on the HAZHAT(s) involved, their toxicity, their method of spreading the 
contamination (as a solid, liquid, or vapor/gas), the weather, and the 
terrain. The hot zone is evacuated by properly protected personnel. 
The OSC considers the extent of evacuation. He also establishes 
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priorities of who should be evacuated. If the spill occurs in a high 
rise or large facility, the OSC evaluates evacuating a couple of floors 
o r  area versus entire evacuation. 

One of the bases has calculated evacuation distances for each 
building on base that uses HAZMATs. Building identification is ranged 
between 0 and 300, 300-600, and 600-900 feet away. The fire department 
has modified its facility prefire plans (Figure 20) to incorporate this 
information in item 17 of the plans. A drawing showing the building of 
interest and all buildings within 900 feet has also been prepared. 
Concentric circles with radii of 300, 600, and 900 feet have been placed 
on the drawing. Another base uses the three-zone concept during HAZMAT 
incident response. Upon arrival at the HAZMAT incident scene, a cordon 
is established as directed by the type and severity of the chemical 
involved. A minimum of 300 feet is classified as the hot zone, 
1700 feet as the warm zone. Entry into the hot zone is restricted to 
WMAT-trained personnel and individuals possessing particular knowledge 
of the problemlincident . 

2. Isolation and Evacuation Guidance from the EPA, DOT, and the 
National Oceanic and Atmospheric Administration (NOAA) 

a. EPA 

The EPA has generated draft Technical Guidance €or Emergency 
Planning in regard to extremely hazardous substances (Reference 16). 
The purpose of the guide is to help emergency planners conduct a hazards 
analysis for airborne releases of HAZMATs. It is primarily concerned 
with the lethal effects of airborne substances on humans. Appendix I of 
the guidance manual provides general considerations €or evacuation. The 
appendix states that the first consideration is to determine whether an 
evacuation is necessary. This decision involves a comprehensive effort 
to identify and consider both the nature of and the circumstances sur- 
rounding the released fIAzMAT and its affect on people. 

The appendix says that numerous factors affect the spread of 
HAZMATs into the area surrounding a leakinglburning container or con- 
tainment vessel. The factors include: the amount of released materi- 
al(~) (i.e., size and concentration), physical and chemical properties 
of the released IIAZMAT(s), health hazards from a short-term exposure, 
dispersion pattern, atmospheric conditions, dispersion medium (e.g., 
air, land, and/or water), rate of release, and potential duration of the 
release. The first responders to an incident should carefully consider 
each of these factors to determine the conditions created by the 
release, the areas that have been or will be affected, and the health 
effects on people. Some of the factors that affect evacuation are 
described below. 
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Physical and chemical properties of a HAZMAT that should be 
identified are: 

(1) Physical state - solid, liquid, or g a s  

(2 )  Odor, color, and visibility 

( 3 )  Flaannability - flashpoint, ignition temperature, and 
flammable limits 

(4) Specific gravity - will the material sink or float on 
water? 

( 5 )  Vapor density - will the vapors rise or remain near 
ground level? 

( 6 )  Solubility - will the material readily mix with water? 
( 7 )  Reactivity - will the material react with air, water, 

or other materials? 

( 8 )  Crucial teatperatures - boiling and freezing points 
Health hazards that should be investigated consist of: acute 

or chronic hazards; respiratory hazards; skin and eye hazards; and 
ingestion hazards. Questions about the dispersion pattern of the 
released W U A T  are: 

(1) Does the release follow the contours of the ground? 

(2)  Is the release a plume (i.e.? vapor cloud from a point 
source )?  

( 3 )  Does the release have a circular dispersion pattern 
(i.e., dispersing in all directions)? 

Atmospheric conditions that may affect the movement of 
material and evacuation procedures consist of: 

(1) Wind - speed and direction 
(2)  Temperature 

( 3 )  Moisture - precipitation and humidity 
(4) A i r  dispersion conditions - inversion or normal. 
( 5 )  Time of day - daylight or darkness 
Life safety factors to consider when planning an evacuation 

include the number and types of people who requite evacuation and the 
resources needed to conduct a safe and effective evacuation. It is 
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critical to know whether the people are actually located in an area that 
contains hazards or whether they are located in an area only threatened 
by hazards. When considering people who are actually located within the 
hazardous area, the W M A T  incident response team must decide to: order 
the people to remain indoors, rescue them, or initiate general evacua- 
tion. The "remain indoors" option is to be considered when the hazards 
are too great to risk exposure of evacuees. If an area is only threat- 
ened by a HAZMAT release, it should be determined whether potential 
evacuees can be evacuated before hazards reach the area. Safe evacua- 
tion may take hours. 

Assuring a safe and effective evacuation involves the fol- 
lowing factors: number of people involved, where they are located, 
their degree of mobility, and whether there are any communications prob- 
lems. Potential evacuxes may be found in different locations: resi- 
dences, educational institutions, medical instituitions, health care 
facilities, child care facilities, correctional facilities, offices, 
conmercial establishments, manufacturingfindustrialfresearch facilities, 
government facilities, places of public assembly, parks and other 
recreational areas, sporting arenasfstadiums, and roadways. In addi- 
tion, the first responders should determine who will require special 
aesietance in evacuating the area and whether there are barriers to 
conrrmnication between evacuees and evacuation assistance personnel. 
Special considerations are to be given to: persons lacking private 
transportation, the elderly, children, the handicapped, the infirmed, 
prisoners, and non-English-speaking persons. 

To accomplish a safe and effective evacuation, the HAZMAT 
incident response team must have access to appropriate and sufficient 
resources including personnel, vehicles, and equipment appropriate f o r  
emergency situations. The agencies that would likely supply personnel 
during an evacuation operation are the security police, fire department, 
transportation squadron, base medical treatment facility, and Red 
Cross. Specially equipped vehicles might include: lift-equipped buses 
and taxi cabs for handicapped persons, ambulances for infirm and handi- 
capped persons, and vehicles for transporting persons lacking private 
transportation. Prearranging the emergency availability of these 
vehicles results in a more timely and effective evacuation. The type of 
equipment needed during an evacuation includes: protective gear (e.g., 
masks to protect the lungs and protective covering for the skin and 
eyes) for Evacuation Assistance Personnel; protective gear for evacuees 
who may have to be taken through an area of heavy chemical. concentra- 
tion; communication equipment ( e . g . ,  portable and mobile radios, mobile 
public address systems, and bull horns); and evacuation tags (a tag or 
marker attached to a door to indicate that the occupants have been 
notified) for buildings that have been evacuated. 

If it is decided that an area is to be evacuated, the evacu- 
ation must be conducted in a well-coordinated, thorough, and safe man- 
ner. Evacuation involves a number of steps. The first step is to 
assign tasks to evacuation assistance personnel. These tasks include 
information concerning: the specific area to evacuate, protective gear 
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to be worn, instructions to be given to evacuees, transportation of 
evacuees, assistance to special populations, shelter locations, security 
for evacuated areas, pedestrian and traffic control (i.e., restricting 
access of vehicles into the evacuated area and facilitating speedy 
vehicular movement out of the evacuation area), and communication proce- 
dures. The progress of the evacuation efforts must be monitored, and 
continuous direction to evacuation assistance personnel must be provided 
by those in charge to ensure that the evacuation is being conducted in a 
safe and effective manner. 

The second step in an evacuation is to inform people that 
they must evacuate and to provide them with accurate instructions. This 
can be accomplished in several ways: door-to-door, public address 
system (from a mobile unit or within a building), and a combination of 
door-to-door and public address. The potential evacuees might also be 
alerted to the eaergency by means of an alerting and warning system that 
prompts them to tune in to their radios for instructions. 

The third step is to provide movement assistance to 
evacuees. This would include: arranging transportation for evacuees 
who are without private transportation, arranging for movement of the 
infirm and handicapped, traffic control, and encouraging evacuees to 
move along in an expeditious manner. Should evacuees become exposed to 
hazards during an evacuation, emergency medic81 care must be provided. 
If a hazardous vapor cloud suddenly moved upon a large group of people 
being evacuated, numerous casualties would be possible. Once an area is 
evacuated, law enforcement personnel must guard the area to prevent 
looting and other unauthorized actions. 

The final step in the evacuation process is to provide 
shelter to the evacuees. Merely advising people to evacuate an area is 
inadequate. Shelters should be identified and management and opera- 
tional procedures should be established as part of W M A T  incident 
response preparedness. 

b. Department of Transportation 

The DOT has published a guidebook for response to W M A T  
incidents (Reference 21, with some guidance on both isolation and 
evacuation. In regard to isolation, it states that: everybody should 
be kept away from the hazard area if not directly involved with emer- 
gency response or the rescue operation; unprotected people should not be 
allowed into the area; and rescue operations should be conducted as 
quickly as possible, with rescue personnel entering the scene from the 
upward approach. Relative to evacuation, good judgment should be used 
in evacuation procedures to avoid placing people in greater danger than 
necessary. Topographic maps may be of assistance during the planning 
and execution phases of evacuation; pteplanning should take place; 
IlAzMAT incident response team training should be provided. The hazard 
area should be isolated and all people be removed from areas and build- 
ings, in accordance with an isolation and evacuation distance table, 
which is presented in the back portion of the DOT document. Itmediately 
preceding the table is a set of instructions on its use. 
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The table provides suggested distances for isolating and 
evacuating unprotected people from spill areas, The suggestions are 
only for the initial phase of an accident involving W M A T s  shipped in 
bulk or multiple-container loads. Continuing reassessment of the situa- 
tion is necessary because there may be a change in circumstances. If a 
HAZMAT cloud goes between several multistory buildings or down a valley, 
the cloud may affect people much further away than the distance speci- 
fied, and the evacuation distance should be increased for the downwind 
direction. The occupants of the upper floors of multistory buildings in 
the evacuation sector may be safer remaining where they are if the heat- 
ing and air-handling equipment in the buildings can be shut down so that 
the hazardous vapors or gases will not be circulated within. A short- 
term spill cloud may be deflected or reflected by a multistory building 
and pass by without affecting the occupants or equipment within the 
building. If a fire .begins to burn the spilled HAZMAT, the health 
hazard may become less important and the evacuation distances may not 
have to be as great as they were with no fire involvement. For some of 
the listed HAZMATs, the potential fragmentation hazards from a tank car 
or truck involved in the fire may require isolation in all directions 
€or at least one-half mile despite any shorter distance suggested in the 
table. Whatever number of feet or miles has been cleared, if unprotected 
people are being affected by one of more of the HAZMATs in the table, 
then the distance should be increased and the situation reassessed. 

c. National Oceanic and Atmospheric Administration 

The NOAA has developed a prototype computer program entitled 
Computer-Aided Management of Emergency Operations (CAMEO) for assisting 
first responders during HAZMAT spills (References 13 and 14). One of 
CAMEO'S main components is a data base of over 2625 chemicals. A 
response information data sheet has been assembled for each of the 
chemicals. One of the items on the data sheet is information on evacua- 
tion. The evacuation information was drawn from EPA's Technical 
Guidance for Emergency Planning and DOT'S Emergency Response Guidebook 
(References 16 and 21, Priority was given to EPA's data; DOT'S informa- 
tion was used only when data from the EPA were missing. 

3. Evacuation issues 

Sorensen, Vogt, and Mileti (Reference 17) identified and dis- 
cussed 11 issues to be considered during evacuation planning for a 
WMAT emergency. The issues come from a variety of sources: research 
reports, critiques of evacuation planning, editorials, transcripts of 
hearings, litigations, and newspaper articles. They include issues 
related to the physical hazard, warning characteristics and social, 
organizational, and response factors. Physical hazard is defined as the 
nature of the threat; warning is the nature of the information dis- 
semination process. Social issues are the pre-evacuation population 
attributes (i.e., psychological, demographical, and social character- 
istics). Organizational and response factors are defined as the attri- 
buCes of emergency preparedness and response organizations and the 
behavior of people and organizations in an evacuation, respectively, 
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a. Physical hazard issues 

Physical hazard issues consist of uncertainty in the ability 
to specify hazard parameters, uncertainty in the ability to detect 
hazards, and hazard characteristics constraining evacuation effective- 
ness. The ability to make evacuation decisions depends on knowing the 
nature and behavior of the physical hazard creating rhe threat. This 
includes knowledge of the parameters of location and magnitude. The 
ability to specify the location is critical to good evacuation planning, 
because HAZMAT incident response teams need to know which areas to 
evacuate, given the specific threat. The prediction of the magnitude of 
the hazard's impact varies with the prediction of the area at risk when 
the magnitude of a HAZMAT spill determines the size of t.he area 
impacted . 

The uncertainty in the ability to specify hazard parameters 
seems to arise for three reasons. First, most of the physical systems 
that cause hazards behave in a random or a stochastic way, which create 
probabilities and uncertainties for the evacuation planner. Second, the 
theories and models used to predict hazards are inadequate or fail to 
develop a means of accurate threat prediction. Third, the collection of 
data that could be used to obtain more accurate prediction is limited by 
technology or resources. The existence of a threat must be recognized 
before evacuation warning can be issued or people can be encouraged to 
move away from the threatened area. Some incidents pose difficulties 
for using evacuation as a protective action because the onset of the 
hazard is difficult to detect or specify. It is difficult to detect a 
release of HAZMATs until humans are exposed. The inability to detect 
hazards exists, partly, because currently available engineering 
expertise is not properly applied to the technology of detection and, 
partly, because of the lack of detection instruments. Detection tech- 
nology and techniques for measuring harmful amounts of HAZMATs are 
sometimes either not available or not installed at locations where 
accidents occur. The speed of onset of some HAZMAT incidents is a major 
problem for effective evacuation for a subset of HAZMATs. Without 
adequate lead time, it is difficult to effectively move threatened popu- 
lations. Many accident scenarios for HAZMATs have lead times ranging 
from zero to 30 minutes. There is not enough knowledge to optimize 
planning for fast-moving events. 

b. Warning issues 

Warning issues consist of uncertainty in the ability to 
alert and the lack of information. The inability to warn people to 
evacuate may result in greater exposure to risk. The inability to alert 
populations at risk may be due to a lack of warning systems, the timing 
of warnings, and inadequate organizational communication. 

The lack of warning systems for WMAT emergencies applies 
to both fixed-site and transportation accidents. Critics have argued 
that existing warning systems are not adequate to inform the public to 
evacuate. For example, few facilities that use dangerous quantities of 
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HAZMATs have an alert system that could affect off-site populations. 
The adoption of warning systems is not limited by knowledge alone but by 
policy and resource availability. 

The speed of onset of some HAZMAT emergencies dictates that 
warnings be issued in short time frames. Critics of evacuation plans 
€or these hazards claim that warning systems are not in place t o  provide 
timely information; therefore, evacuations are not feasible. In many 
locations the ability to evacuate depends on the existing resources and 
the ability of emergency workers to provide warnings. 

Inadequate organizational communications have led to poorly 
implemented evacuations. Research has indicated that communities play a 
major role in determining the operational effectiveness of organizations 
in emergencies. Warning organizations are sometimes unaware of the risks 
of W M A T s  because of a lack of communication between the HAZMAT inci- 
dent response team and those who disseminate the warning. In some 
cases, vendors withhold information on HAZMATs to protect proprietary 
information on production processes, People may receive a warning, but 
the information in that warning may not lead them to evacuate or to go 
to the best location. One reason for this is that people either cannot 
distinguish meanings of sirens or determine real warnings from false 
alarms or tests. 

c. Social issues 

Social factors influence risk perceptions, because people 
either deny or do not recognize the existence of the hazard. This 
behavior is due to habitual exposure to the threat or to the rarity of 
the event. In any event, if the public perceives that an event is not 
hazardous or cannot cause harm, they are less likely to evacuate when 
the threat occurs. 

d. Organizational issues 

Organizational issues include the adequacy of the planning 
elements, training of evacuation personnel, and technical basis for 
evacuation. A series of items have been raised about the scope and 
content of evacuation planning for HAZMAT incidents. They include: a 
lack of coordination in. planning, lack or adequacy of plans, and plans 
especially for institutional facilities and special populations. 

The lack of coordination in planning is associated with 
whether plans for evacuation have been coordinated with different 
agencies at each AF base and, if not, if the absence of coordination 
will lead to ineffective evacuations. Research shows that the lack of 
coordination in the planning process among evacuation management 
organizations can create problems that lead to a poorly implemented 
evacuation. WMAT transportation accidents create coordination 
problems not well-addressed by evacuation plans. 
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. . .x ... 

Another major item is lack of plans and the inadequacy of 
existing plans. It is not known which of these factors could constrain 
evacuation effectiveness more. Detailed plans are needed to evacuate 
special populations such as the hearing-impaired or mobility-impaired or 
institutional populations such as schools, hospitals, nursing homes, or 
correctional facilities. 

The inadequate training of evacuation personnel is an issue 
that deals with the training for fire department personnel andl security 
police. These emergency personnel support evacuations by performing 
different tasks (egg., warning, transport, traffic control, law enforce- 
ment, and the like). Better training should improve evacuation planning 
and execution. Training may be accomplished by organizing existing 
knowledge into training courses to better prepare all emergency per- 
sonnel. 

The technical basis for evacuation is related to the lack of 
data or information on which to base the planning. Items associated 
with this issue include: no organizations for developing plans, poor 
dissemination of technical knowledge, and lack of knowledge about the 
population at risk. Technical information used to define r i s k  is inade- 
quate for evacuation planning because no organizations are tasked to 
develop, disseminate, or apply information. Poor dissemination of 
technical knowledge is another problem because there is no plan for 
spreading the available technical information or issuing needed equip- 
ment to implement an evacuation plan. 

Cost, time, and AF priorities are involved for above con- 
siderations. Determining which populations are at risk is a problem 
during some tiAwiAT incidents. Evidence suggests that howledge of area 
populations potentially endangered is valuable in developing and imple- 
menting an evacuation plan. Emergency responders may not knou whom to 
notify nor the characteristics of the population at risk. Such uncer- 
tainties are of particular importance during a IiAZMAT transportation 
accident. 

e. Response issues 

Response issues in regard to evacuation consist of public 
behavior and to perception that evacuation is not beneficial to the 
public. Public behavior deals with the response of people in a way that 
will jeopardize the effectiveness of evacuation, Items related to this 
issue include convergence, stress occurring due to evacuation, and 
people not knowing how t o  evacuate. 

Evacuation "convergence" is the movement of personnel and 
vehicles into the evacuation area for both official and unofficial 
reasons. Studies suggest that this convergence occurs in many HAZMAT 
incidents during both the pre- and postimpact periods and that this 
behavior interferes with the flow of traffic leaving an evacuation area 
and causes problems for those who must control access to evacuated areas 
or direct traffic. In addition, convergence places the population in 
high risk areas at a greater disadvantage. 

139 



Stress due to evacuation is dysfunctional. A number of 
studies suggest that stress is elevated by emergencies and the levels 
vary among individuals and among incidents. Some critics suggest that 
stress is not mitigated because health services are not provided during 
or after the evacuation experience. 

Lacking knowledge on how to evacuate, people may unknowingly 
put themselves at higher risk or will simply fail to evacuate because 
they are not informed as to what to do. Research on the behavior of 
HAZMAT emergency victims who die during evacuation suggests that some 
people take the wrong route because of inadequate information in poor 
warning messages. 

The issue that evacuation is not perceived as a public good 
challenges the safety goals of evacuation as a feasible protective 
action option. The main item in regard to this issue is that evacuations 
create liabilities. The major problem is that concern about this 
liability may impede decision making. This issue is extremely complex 
and has several dimensions. By developing plans, a governmental entity 
becomes liable for not evacuating people effectively. A second dimen- 
sion is that decision makers are liable for damages incurred while 
evacuating. A third is that liability exists for losses from false 
alarms. A fourth dimension is that liability is incurred for the stress 
of a bad evacuation experience. The last is that liability arises for 
failure t o  develop evacuation plans. 

4. Vulnerable Zones and Toxic Plume Models 

Garrett stated that vulnerable zone calculations may aid in 
estimating evacuation zones." A vulnerable zone is defined as the 
geographical area in which the airborne concentration of a HAZMAT fol- 
lowing an accidental release could reach a critical level (level of con- 
cern) in the air that may cause serious immediate health effects to any- 
one exposed for a short period of time. The area encompassed by this 
zone depends on the amount of HAZMAT that may become airborne in a 
release and the level of concern for the W M A T  released; The EPA pro- 
vided guidance on how a vulnerable zone around a facility or how a 
transportation route is to be calculated. It is briefly outlined below: 

a. Determine the quantity of each HAZMAT that could potentially 
be released per unit of time 

b. Find the level of concern €or each HAZMAT 

c.  Determine the distance over which the concentration of the 
HAZMAT could reach or exceed the level of concern 

*Garrett, R. L., EPA, personal communication, August 4, 1987.  
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d. Using the distance as a radius, draw a circle around the 
site with the location of the potential source of release at the 
center. (The area within the circle is the vulnerable zone.) 

Toxic plume models can also be useful in determining evacuation 
zones. This type of model estimates the movement, dispersion, and 
downwind chemical concentrations resulting from a WMAT spill. The 
CAMEO software (References 13 and 14) includes a plume model entitled 
Aloha which calculates dispersion using Gaussian statistics. Aloha 
currently has information on only 270 chemicals, but its data file can 
be added to and modified so that it could consist of 400 HAZMATs. Other 
toxic plume models exist and a number of them (i.e., the complex hazard- 
ous air release model, wind and diffusion over complex terrain model, 
the dense gas model, and the hypergolic accidental release model) have 
been evaluated by ICF Incorporated (Reference 18). 

5 .  Decision-Making Criteria for Personnel Evacuation 

The following criteria are derived from the detailed information 
and research of the previous work on evacuation and should be considered 
before a spill occurs. 

a. Warning issues 

(1) Are warning systems available? 

(2 )  Can the warning systems provide timely information? 

( 3 )  Is there adequate communication between the incident 
response organizations? 

(4) Is there adequate communication between the HAZMAT 
incident response team and those who disseminate the warning? 

( 5 )  Have the instructions to be given to the evacuees been 
developed and are they clearlsimple? 

bP Social issues 

(1) What were the preemergency risk perceptions of the 
people to be evacuated? 

c. Organizational issues 

(1) Was the planning for evacuation adequate? 

- Was there coordination between base agencies during 
the planning? 

- Do evacuation plans exist? 
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- Are the evacuation plans adequate? 

- 
ties and special populations exist? 

Do plans for the evacuation of institutional facili- 

- Have maps with evacuation routes and alternatives 
clearly identified been prepared? 

- Were agreements with nearby jurisdictions and with 
hospitals outside of the local jurisdiction to receive evacuees made? 

( 2 )  Are the Evacuation Assistance Personnel trained on 
evacuation procedures? 

( 3 )  Has the interface between the fire department, security 
police, base medical treatment facility, and others been coordinated? 

- Response issues 

(4) The public might behave in a way that will jeopardize 
the effectiveness of evacuation 

- Convergence 

- Stress due to evacuation 

- People may not know how to evacuate 

( 5 )  Evacuations create liabilities 

- The AF is liable for not evacuating people effec- 
tively 

- The decision makers are liable for damages incurred 
while evacuating 

- Liability exists for losses from false alarms 

- Liability is incurred for the stress of a bad 
evacuation experience 

The criteria to consider after a HAZMAT incident has occurred 
follow: 

a. Isolate and deny entry to the hazard area'. 

(1) Use the criteria in DOT'S Emergency Response Guidebook 
(Reference 2 )  

(2)  Use the guidance from NOAA's CAMEO Response Information 
Data sheets (References 13 and 14) 
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b. Consider the nature of and the circumstances surrounding the 
spilled/released HAZMAT(s): 

(1) Determine the amount HAZMAT released 

- Size 

- Concentration 

(2) Identify the physical and chemical properties of the 
HAZMAT 

- Physical state 

- Solid 

- Liquid 

- Gas 

- Odor, color, and visibility 

- FlillPmability 

- Flashpoint 

- Ignition temperature 

- Flammable limits 

- Specific gravity 

- Vapor density 

- Solubility 

- Reactivity 

- Crucial temperatures 

- Boiling point 

- Freezing paint 

Determine the dispersion pattern 

- 
- IB the release a plume? 

Does the release follow the contours of the ground? 

143 



- Does the release have a circular dispersion 
pat tern? 

(4) Identify the atmospheric conditions 

- Wind 
- Speed 

- Direction 

- Temperature 

- Moisture 

- Precipitation 

- Humidity 

- Air-dispersion conditions 

- N o r ~ ~ a l  

- Inversion 

- Time of day 
- Daylight 

- Darkness 

( 5 )  Identify the dispersion medium 

- A i r  

- Land 
- Water 

( 6 )  Determine the rate of the release of the W M A T  

( 7 )  Identify the potential duration of the release 

c. Consider the effect of the released HAZMAT on people: 

(1) Investigate the health hazards from a short-term 
exposure 

- Acute or chronic hazards 

- Respiratory hazards 
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- Skin and eye hazards 

- Ingestion hazards 

.. . 

d. Identify the initial area to be evacuated: 

(1) Estimate the evacuation area through use of EPA's 
vulnerable zone equations (Reference 16) 

( 2 )  Use the guidance from N O M ' S  CAMEO response information 
data sheets (References 13 and 14) 

( 3 )  Use the criteria in DOT'S Emergency Response Guidebook 
(Reference 2 )  

e. Consider the life safety factors: 

(1)- Identify the types of people that might require evacua- 
tion 

- How many people will be involved and where are they? 

- Where are they located? 

Residences 

Educational institutions 

Medical institutions 

Health care facilities 

Child care facilities 

Correctional facilities 

Off ices 

Commercial establishments 

Manufacturing/hdustrial/researeh facilities 

Places of public assembly 

Parks and other recreational areas 

Spotting arenas/stadiwns 

Roadways 

- What is their degree of mobility? 
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- Persons lacking private transportation 

- The elderly 

- Children 

- Handicapped persons 

- The infirm 

- Prisoners 

Are there any communication barriers to address? 

- Deaf people 

- Non-English speaking persons 

- 

- Who should be evacuated first, second, third, etc. 

(2) Determine the resources needed to conduct a safe and 
effective evacuation 

- Personnel 

- Fire department 

- Security police 

- Base medical treatment facility 

- Vehicles 

- Lift-equipped buses and taxi cabs for handicapped 
persons 

- Ambulances for infirm and handicapped persons 

- Vehicles €or transporting persons lacking private 
transportation 

- Equipment 

- Personal protective clothing €or Evacuation 
Assistance Personnel 

- Protective clothing for evacuees who may have to 
be taken through an area of heavy chemical concentration 

- Communication equipment (e.g., portable and 
mobile radios, mobile public address systems, and bull horns) 

146 



-. 

- Evacuation tags for buildings that have been evacu- 

... . 

ated 

f. Consider the evacuation options: 

(1) No evacuation is required 

( 2 )  The people should be ordered to remain indoors 

( 3 )  The people should be rescued 

(4) A selective evacuation of part of the hazard area is 
required 

(5) A general evacuation of the entire area should take 
place 

g. Steps to be followed if it is decided that an area is to be 
evacuated: 

(1) Assign tasks to Evacuation Assistance Personnel 

(2) Inform people that they must evacuate and provide them 
with accurate instructions 

( 3 )  Provide movement assistance to evacuees 

- Arrange transportation for evacuees who are without 
private transportation 

- Arrange for the movement of the infirm and handi- 
capped 

- Control the traffic flow 

(4) Direct vehicular traffic out of the evacuated area 

( 5 )  Prevent outside traffic from entering the evacuated 
area 

- Encourage evacuees to move along swiftly 

h. Provide shelter to the evacuees 

i. Make sure that the original estimated evacuation area has 
not changed 

(1) Periodically recalculate the vulnerable zone with 
updated data, and/or 

( 2 )  Monitor the plume of the released HAZMAT(s) via a toxic 
plume model 
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6. Evacuation Decision-Making Checklist 

The following list has been prepared as a quick reference for 
use by on-scene fire department personnel during evacuation from an 
HAZMAT incident. 

a. Isolate and deny entry to the hazard area (Request security 
police assistance.) 

b. Identify the nature of and the circumstances surrounding the 
spilled/released HAZMAT(s) 

(1) Determine the amount of HAZMAT released 

(2)  Identify the physical amd chemical properties of the 
W H A T  

( 3 )  Deternine the dispersion pattern 

(4) Identify the atmospheric conditions 

( 5 )  Identify the dispersion medium 

( 6 )  Determine the rate of release of the WMAT 

(7) Identify the potential duration of the release 

c. Determine the health hazards from a short-term exposure 
(Contact the BEE for this information) 

d. Identify the initial area t o  be evacuated 

e. Identify the types of people that might require evacuation 

f. Determine the resources needed to conduct a safe and effec- 
tive evacuation 

g. Determine the evacuation option 

(1) No evacuation is required 

( 2 )  The people should be ordered to remain indoors 

( 3 )  The people should be rescued 

(4) A selective evacuation of part of the hazard area is 

( 5 )  A general evacuation of the entire area should take 
required 

place 
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G. POSTINCIDENT EVALUATION AND FEEDBACK 

1. Evaluation Procedures 

This section assumes that the AF will adopt a computerized HMIMS 
system for managing both HAZMAT inventories and debriefing checklists. 
It is also assumed that bases will have an Environmental Planning 
Officer (EPO) who is responsible for environmental compliance, and an 
Environmental Planning Cornittee (EPC), chaired by the EPO. 

The process of evaluation will be directed by an Incident, Review 
Board (TRB), which shall consist of the Base Cormnander or his represen- 
tative (who may be the EPO), the EPO, representatives of all agencies 
who participated in the incident, and a representative of the user 
agency. That board will receive and review reports from all of the 
agencies participating in the response effort, Recommendations and 
directives of the IRB, although subject to appeal, will be considered 
binding. 

The incident evaluation process is seen as consisting of three 
parts. First, each organization evaluates itself, starting at the lowest 
level and- working to the highest. Individual workers submit narrative 
reports to their supervisors, stating what they observed and did. From 
these reports supervisors check off practical factors performed and 
qualifications achieved. Workers also include comments; about equipment 
performance or nonperformance, suggestions for procedural improvement, 
and areas in which they had problems or feel that they need further 
training. Supervisors write a report- stating their own and their 
group's actions and how response can be improved. Working from incident 
documentation and individual reports, the manager prepares a narrative 
description of the agency's actions, with each major action component 
covered (for example, the fire department would report on the first 
response unit, FCC, SFO, the team safety officer, the team information 
officer, the reconnaissance and entry/backup, the team efforts, and so 
on). Problems, needs, and suggestions are swmarized. 

A trained evaluator should observe drills and training exercises, 
receive the reports of the unit evaluated, and append his comments. The 
suggested source of these evaluators is the Exercise Evaluation Teams 
provided for in AFR 355-1, 5-4. AFR 355-1, 5-3.b.(2) calls for an 
annual drill involving "chemical weapons or agents or industrial chemi- 
cals," The evaluation checklists proposed here should be used formally 
in that process and possibly appended to AFR 355-1. 

H-jor evaluation considerations for the organization as a whole 
include whether policy, procedures, equipment, the chosen response, and 
the amount of response were adequate: whether policies and procedures 
were followed properly (including operational checklists), whether this 
result had the intended effects; and whether circumstances beyond agency 
control impacted the activities. Where negative exceptions are found 
(e.g., procedures not followed, personnel not able to perform some 
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activity due to lack of training or equipment, problems caused by fail- 
ure of other organizations to follow procedures or effectively act), 
cause should be sought and possible remedial action proposed. The 
report itself shall consist of a brief narrative of the organization's 
activities during the incident, problems encountered, causes of the 
problems, and possible corrections to prevent recurrence. Exceptionally 
good performance should also be noted. Group and individual narratives 
used in preparing the report should be appended, along with any documen- 
tation collected, so that other evaluators could go back to these early 
sources. 

Second, once the organization's narrative and self-evaluation are 
completed, a member of the base EPO (or the Exercise Evaluator Team in 
the case of a drill) and a member of the evaluated organization should 
go over the report to ensure completeness, clarity, accuracy, and con- 
formity to format. The IRB should then complete the evaluation process. 

The third stage of evaluation, IRB evaluation of the incident and 
the agencies involved, recognizes that the incident and response activ- 
ities are part of a system. Problems encountered in one part of the 
system are likely to impact other components of the system. IRB action 
shall consist not so much of punishing the guilty as of attempting to 
solve problems. It should integrate the reports of the various agencies 
involved so that problems can be viewed from a systematic perspective. 
Any corrective action taken will be integrated with the activities of 
the other involved agencies. This position is in line with AFR 355-1, 
5-10, which states that "exercises should be conducted as no-fault or 
training-oriented," The IRB will produce a summary narrative, summarize 
the major problems encountered, and prescribe the action needed to 
correct those problems. The component organization reports will be 
appended to the IRB summary, with IRB endorsement or rejection of pro- 
posed changes or remedies. IRB will review and revise the SPR and 
Hazardous Waste Management (HUM) plans, as needed, and will document any 
revision in its report. A summary of each IRB report of incident evalu- 
ation should be sent to a central office in the AF, briefly summarizing 
the incident, what was done, and lessons learned from the event. 
Ideally the report should be less than five pages, and contain an 
address for further information, Important lessons can be passed to 
appropriate agencies. Evaluation checklists proposed here should be 
used formally in that process and possibly appended to AFR 355-1. 

An important concern in the review process is that it not place 
too large a burden of administration on the agencies involved. Accord- 
ingly, the formality of the process might be allowed to vary with the 
severity of the incident. 

An aggregation of current HAZMAT sources reveals three response 
levels to all types of HAZMAT incidents. Each level involves response 
tasks based on the amount of expertise required by the situation and the 
level of expertise responders are capable of applying to the incident. 
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Selection of response levels is determined by the seriousness of 
the incident (size of the spill, the number of personnel required to 
control the incident, the type of W M A T  involved, how extensive the 
threat to life is, and the size and amount of equipment involved). The 
levels of response are designated Level I, Level 11, and Level 111 and 
are numbered according to increasing levels of hazard. The NFPA 
planning guide for determining response level identifies the parameters 
used in this determination (Table 4). 

lf an incident is not large enough to warrant a multiagency 
response, it might be evaluated within each individual agency. For 
example, for a Level I incident, only the user and fire department would 
need evaluation, Each would evaluate itself, and, in addition, the user 
would be evaluated in accordance with normal postfire processes. The 
user would also be subject to EPA/OSHA/DOT reporting and evaluation 
processes. 

If the incident was not reportable and the agencies concurred, 
the IRB might never meet, a base report on the incident might be dis- 
pensed with, and files on the incident might be minimal and be main- 
tained in the offices of the individual agencies. On the other hand, 
for a major, reportable incident, the process might need to be fully 
elaborated. The major consideration in evaluation of reportable inci- 
dents is that individuals, groups, and agencies not make change recom- 
mendations for trivial purposes, thereby keeping documentation to a 
minimum. 

2. Feedback Process 

Once the evaluation process is complete, each agency's I R B  
representative will review findings of the IRB with the parent agency's 
comnander. The commander will state in writing how policy, procedure, 
and other interventions will take place and who will participate. This 
document will be coordinated with action agencies and appended to the 
incident report. Supervisors of response units will critique the 
activities of their groups using the written reports prepared for the 
evaluation process as a basis. Leaders will discuss the impact of the 
changes on the group and on the individual (e.g., how policy and proce- 
dure will be different in the future, what remedial actions the group 
and individual will take, etc.). These critiques will be lagged in 
individual training records as group or individual incident debriefing, 
and a statement of compliance will be returned to the agency 
commander. Changes to agency policy and procedure will be documented 
and returned to the commander, along with documentation of any other 
action taken, such as the ordering of required new equipment or sched- 
uling of additional training. When all of the statements of compliance 
within the agency have been collected, the Base Comander will. send a 
statement of agency compliance to the IRB for appendage to the incident 
report. Changes in policy and procedures will alsa be archived as 
appendices to the incident report. The final step in the process will 
be review of the incident report by the EPO to ensure that all agency 
action requirement statements and compliance statements have been 
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TABLE 4 .  PLANNING GUIDE FOR DETERMINING INCIDENT LEVELS 

Incident Incident Incident 
conditions Level I Level I1 

Incident 
Level I11 

Product 
identifications 

Container size 

Fire 

Leak severity 

Life safety 

Environmental 
impact 
(Potential) 

Container 
integrity 

Placard not re- DOT Placard, NFPA 2 Poison A (gas), ex- 
quired; NFPA 0 for any categories, plosives A/B or- 
or 1 all categor- PCBs without fire, ganic peroxide, 
ies; all OEM A, EPA-regulated waste flammable solid, 
B, C, and D wet danger, 

chlorine/fluorine, 
anhydrous, ammonia, 
radioactive mate- 
rial, any NFPA 3 & 
4 include special 
hazards, PCB with 
fire, DOT inhala- 
tion hazard, EPA 
extremely hazard- 
ous, cryogenics 

Small (e.g., pail, Medium (e.g., 1-ton Large (e.g., tank 
drum, cylinder ex- cylinder, portable car, tank truck, 
cept one ton, container, nurse stationary tank, 
package bag) tank, multiple hopper car/truck) 

small packages) mu1 t iple medium 
containers 

None Yes (no product or Yes, container/ 
container involved) product involved 

None/small leak Cannot be con- Leak cannot be 
containable with trolled without controlled with 
common absorbents, special equipment special equipment 
easily overpacked 
or stopped) 

No life threat- Localized area, Large area, mass 
ening situation limited evacuation evacuation 
from materials area 

Minimal Moderate Severe 

Not damaged Damaged, able to Catastrophic 
contain contents rupture 
for hand1 ing possible 
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completed and appended to the report. The EPO will then sign off inci- 
dent review completion on a preface page of the report, which w411 con- 
tain a statement like: "With the exceptions noted below, all agencies 
involved in this incident have completed their reviews and critiques of 
the incident and have taken or scheduled those actions mandated by the 
Incident Review Board." 

3. Checklists 

Evaluation criteria for various agencies are listed below and 
have been converted as much as possible into checklists. Because of the 
high degree of variability possible between locations and incidents, 
these criteria are listed in the form of broad task dimensions and 
requirements. It is anticipated that exceptions from these criteria 
will be carried to the depth of analysis necessary to get at the cause 
of exception and disclose possible remedial action. However, contextual 
variation precludes great depth in any checklist. It is reconmended that 
this set of checklists be used as a starting point at the local level, 
with modificationa t o  meet local requirements and constraints. 

a. Evaluation of user agencies 

The user is defined as the agency whose vehicle, conveyance, 
or facility was involved in the incident or the tenant facility at which 
the incident occurs. This definition accepts that there may be multiple 
user agencies," some, all, or none of whom may have caused, contributed 
to, or aggravated an incident. These various user agencies are subject 
to directives of the EPA, OSHA, DOT, other federal agencies, and state 
and local agencies and their own directives. In recognition of this, 
the AF has established Environmental Planning Offices and Officers, who 
are responsible for preparing base fiwM and SPR plans. In addition, AF 
bases are required to maintain a Disaster Preparedness Office and a DPO 
Plan, which may also entail user compliance. 

I 9  

In consultation with the EPO and legal counsel, the user is 
to enact policy, procedures, and practices that ensure compliance with a 
wide variety of directives. Because these directives may vary from 
state to state and from user to user, only a generic form of evaluation 
criteria can be offered in this report; final criteria and checklists 
will have to be developed for each user. The major evaluative criterion 
for any user is whether it was in compliance with law and regulation and 
whether an incident resulted from failure to comply with either that 
body of regulation or with user policy and procedures. Other major cri- 
teria include temporary storage facilities (or generators of hazardous 
waste) whether they are maintained by up-to-date policies and proce- 
dures, whether equipment and/or systems performed as expected, whether 
they are maintained by an up-to-dete contingency response plan, whether 
their HMIS is up-to-date, whether they followed prescribed procedure in 
cleaning up and/or reporting spills, and whether they effectively aided 
the responders, 
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In writing the narrative report and recommendations, some 
evaluative questions the user should answer include: 

(1) What was the incident? 

(2 )  Who/what caused the incident? 

( 3 )  Is that cause due to omission or commission of the 
user? 

(4) Should/could that omission or commission have been pre- 
vented through proper adherence to policy or procedures? 

( 5 )  

( 6 )  What steps are needed to prevent recurrence? 

What caused deviation from policy or procedures? 

( 7 )  Can it be prevented in the future through new or 
revised policy or procedures? 

( 8 )  Were the wli and SPR plans adequate? What changes are 
needed? 

(9) Are training needs evident f o r  user personnel? What 
are they? 

(10) Are disciplinary needs evident for user personnel? 
What are they? 

(11) Are equipment or facility shortcomings evident? What 
are they? 

(12) What impact will changes have on other organizations on 
the base and what needs to be done about that? 

A specific checklist of items should include up-to-date 
information on areas: 

Did the User: 

(1) conform to EPA requirements? (User should l i s t  EPA 
requirements in checklist form.) 

( 2 )  conform to OSHA requirements? (User should list OSHA 
requirements in checklist form.) 

( 3 )  conform to DOT requirements? (User should list DOT 
requirements in checklist form.) 

(4) conform to AF requirements? (User should list AF 
requirements in checklist form.) 
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( 5 )  conform to state and local requirements? (User should 
list state and local requirements in checklist form.) 

(6) conform to the tIww plan? (User should list HWM plan 
requirements in checklist form.) 

( 7 )  conform to the SPR plan? (User should list SPR plan 
requirements in checklist form.) 

(8 )  maintain an up-to-date policy and procedures manual? 

( 9 )  conform to policy and procedures? 

(10) conform to training requirements for its personnel? 

- handling and management 

- personnel health and safety 

- contingency response actions 

(11) maintain an up-so-date Spill Prevention and Response 
Plan? 

(12) conform to Spill Prevention and Response Plan? 

(13) maintain up-to-date WIS with the BEE? 

- updated within last 90 days 

- 
- materials on inventory were at mapped locations 

materials on inventory were found onsite 

- no materials not on inventory were found onsite 

(14) clean up known HAZMATs in quantities less than 
reportable limits defined in local regulations? 

(15) recognize and report reportable spills? 

(16) 

(17) 

(18) use proper containers (e.g., not rusty, damaged, or 

assist the base spill. response team? 

appoint managers for each accumulation point? 

dented )? 

(19) inspect containers weekly and document inspections? 

(20) properly post hazards? 
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(21) maintain records on accumulation points? 

(22) properly pack and label wastes? 

(23) turn in containers to DRMO within 90 days of starting 
accumulation? 

(24) properly complete turn-in documents (for a 
transportation accident)? 

Did the permitted storage facility: 

(1) have provisions to prevent unauthorized entry? 

( 2 )  have proper communications equipment? 

( 3 )  store all wastes in DOT-approved containers? 

(4) plan for and perform regular, documented inspections? 

( 5 )  train personnel in facility operation, emergency 
response and use of emergency equipment, decontamination procedures, 
documentation and recordkeeping, and personal health and safety? 

( 6 )  maintain training records and permit only properly 
trained workers to perform job activities? 

( 7 )  maintain adequate fire protection? 

(8)  maintain adequate aisle space for emergency response? 

( 9 )  maintain a Contingency Response Plan and emergency 
response arrangements with appropriate on-base activities? 

(10) meet RCRA requirements for documentation? 

- chronological log 

- file of completed manifests 

- site document file 

- tickler file 

(11) file annual and incident reports to Base Commander? 

(12) track wastes from reception at facility to reception by 
EPA-permitted treatment facility? 

(13) adhere to facility layout plan? 
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.... 

(14) perform required preventive maintenance on storage 
facilities? 

( 1 5 )  maintain the facility in a clean and orderly fashion? 

b. Evaluation of responding agencies; on-scene commander 

Normally, the OSC (Base Commander) will not be called in for 
a Level I response and perhaps not for a Level I1 response. The SFO 
will act as OSC for minor incidents and until relieved by the Commanding 
Officer or his designee for major incident responses. In either case, 
these criteria should be applicable for the OSC role, whether it is per- 
formed by the SFO or by the designated OSC. 

The most important functions of the OSC are communications, 
commend, and control. The OSC must receive and evaluate information and 
recolrmendations, chaose action alternatives, communicate those alterna- 
tives to action agencies, and control the activities that result. At 
the same time, he must ensure that informetion routed through him to 
some other end user gets there, msnage public relations through the 
Public Affairs Officer, coordinate with outside agencies, solve problems 
as they arise, and untangle organizational disputes. The major task 
dimensions of the OSC ate listed below as a general checklist. They 
form the basis €or evaluative criteria. 

Did the OSC: 

(1) activate or authorize activation of appropriate members 
of the 'spill response team on information relayed during the initial 
notification and/or information provided after initial investigation of 
the reported spill? 

(2 )  determine the source, type, extent, and approximate 
quantity of the spill substance? 

( 3 )  evaluate the magnitude and severity of the threat to 
public health, welfare, and natural resources? 

(4) make sure actions were taken to: 

- remove and treat medical casualties? 

- fight fires? 

- evacuate the area? 

- establish the cordon? 

- shut down utilities? 

.- ..... 
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- monitor for radiation? 

- secure classified materials? 

( 5 )  take appropriate safety precautions to protect response 
personnel and additional personnel located near the probable spill route 
(including evacuation or withdrawal, as needed)? 

( 6 )  determine the party responsible for the spill? 

(7) determine the cause and institute appropriate action to 
stop the source of the spill if still occurring? 

( 8 )  institute spill containment procedures? 

( 9 )  ensure that all personnel were cognizant of their own 
and others' responsibilities at all times? 

(10) maintain a status log detailing which personnel were 
assigned which roles and responsibilities throughout the incident? 

(11) ensure orderly turnover of activities. from one team of 
responders to the next? 

(12) determine whether highly vulnerable areas such as water 
supplies, regional waste water treatment plants, or recreational waters 
might be adversely affected and notify appropriate personnel or organi- 
za t ions ? 

(13) assure that the BEE took samples to determine the 
chemical nature, concentration, and extent of the spill as required for 
response actions and documentation? 

(14) determine whether a reportable spill had occurred and 
notify appropriate federal, regional, state, and AF command environ- 
mental coordinators as soon as possible? 

(15) advise the Base Public Affairs Office of the size and 
nature of the spill and response action? 

(16) approve the initial news release to the media? 

(17) initiate cleanup actions? 

(18) assure the proper disposal of the spilled HAZMATs and 
associated contaminated material? 

(19) ensure that contaminated vehicles remained inside the 
cordoned area or traveled over sealed routes? 
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(20) assess the damage caused by the spill and initiate 
efforts to restore the environment to the ptespill condition? 

(21) ensure that emergency equipment was restored to full 
operational status? 

(22) investigate the cause of the incident and develop 
corrective action plans to ensure that the spill or similar spills do 
not recur? 

(23) make an operations eventjincident report for all spills 
classified as "major" or that interfere with the mission of the base? 

(24) if incident was off-base, did the OSC: 

(25)  establish a National Defense Area? 

( 2 6 )  contact civil officials on-scene and coordinate activi- 
ties? 

(27) establish contact w'ith the base to report the situa- 
tion? 

C. Evaluation of responding agencies; fire department 

Senior Fire Officer (SFO)/response team leader 

The roles of OSC, SFO, and Response Team Leader (RTL) are 
varied, depending on the level of the response and the number of per- 
sonnel required to handle the incident. At times, a11 three roles might 
be performed by one person, while at other times by all three, or by two 
persons. The OSC and SFO might be combined or the SFO and RTL. What- 
ever the case, the responsibilities of each person must be carefully and 
clearly stated. Evaluative checklists are presented here for the SFO 
and RTL, recognizing that the roles m y  be performed by two persons or 
by only one. 

Did the SFO: 

(1) respond to the WMAT incident? 

( 2 )  ensure that the immediate, contaminated area was 
cleared of a11 personnel, as necessary, in conjunction with the security 
police? 

( 3 )  evaluate the spill to determine level of response? 

( 4 )  determine the number of fire department personnel 
needed t o  respond to the incident? 

. .... - ( 5 )  notify CE of incident? 
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( 6 )  direct the FCC to notify other agencies as required? 

(7) update CE on spill, including substance, amount, area 
covered, location of spill, and spill surface? 

( 8 )  shut down utilities as required? 

( 9 )  sandbag storm drains, if needed to prevent spread of 
spilled materials? 

(10) implement fire and explosion abatement action? 

(11) designate the entry control point and relay the coor- 
dinates to the fire communications center operator? 

'(12) authorize the distribution of HAZMAT equipment from the 
WMAT response vehicle? 

(13) make initial determination whether the quantity of the 
HAZMAT spilled met or exceeded the statutory reportable quantity f o r  
that material? 

(14) function as the OSC until the arrival of the Base 
Commander or his designated representative? 

(15) upon arrival of the OSC, brief the status of the inci- 
dent (i . .e. ,  the number of casualties, property damage, and the need f o r  
assistance)? 

(16) provide technical assistance with respect to -response 
to and handling of combustible or flammable substances? 

( 1 7 )  provide a liquid fuels maintenance representative to 
report to the scene to measure explosive vapor concentrations and to 
determine where explosive hazards exist? 

(18) ensure return of fire and HAZMAT equipment to normal 
operating condition? 

(19) ensure restoration of expendable supplies to proper 
inventory levels? 

(20) provide follow-on services to cleanup units? 

(21) 

Did the BTL: 

assist in developing a recovery plan, as requested? 

(1) record the nature of the HAZMAT incident? 

(2)  record the location of the HAZMAT spill? 
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( 3 )  record the date and time of the HAZMAT emergency? 

(4) assign the following personnel: 

- team information officer? 

- team safety officer? 

- RECON personnel? 

- entry and backup personnel? 

- others (e.g., OSC, security police, BEE)? 

maintain a status log of personnel assigned to specific ( 5 )  
roles and responsibilities? 

( 6 )  manage the spill site: 

- block and control access to the facility? 

- isolate the hazard area (e.g., evacuate the room, 
floor, floors above and below, and building/facility)? 

- obtain the isolation distance (hot zone) and the 
warm and cold zone distances from the information officer? 

- determine whether evacuatiun was required? 

- designate a staging area €or the €iA.ZMAT incident 
response team? 

( 7 )  identify the W H A T :  

- develop an evaluation form on each HAZMAT? 

- obtain MSDSs from the BEE and ptefire plans or ship- 
ping documents? 

- communicate with the on-scene personnel? 

- contact the manufacturer? 

- identify occupancyicontents of interior exposures? 

(8) assess the hazards and risks: 

- check the integrity of the containers for: 

- thewal stress? 
- .... 
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- mechanical stress? 

- corrosive stress? 

( 9 )  evaluate the HAZMATs for: 

- heal t h? 

- flammability? 

reactivity? 

- physical properties? 

- environment? 

(10) reevaluate the hot zone to make sure that, it was 
adequate? 

(11) estimate the likely harm to personnel, property, cri- 
tical systems, and the environment without intervention? 

(12) evaluate whether further evacuation was necessary? 

(13) meet with the W M A T  emergency response team to discuss 
the current status of the incident? 

( 1 4 )  brief the OSC? 

(15) select protective clothing and equipment: 

- obtain the required level of protective clothing 
( i . e . ,  Level I, I1 or 111; Reference 15) and suggested control agents 
from the BEE? 

(16) brief the RECON personnel on: 

- hazards? 

- assignment? 

(17) obtain permission from the OSC for the RECON operation? 

(18) monitor the communications of the RECON personnel? 

(19) debrief the RECON personnel and retrieve data? 

(20) coordinate information and resources: 

- brief the entire HAZMAT incident response team on 
the current status of the emergency? 
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- meet with the representatives from other agencies to 
see if they had the capabilities to handle the incident? 

- conduct a meeting of the on-scene personnel to 
review and discuss tactical options (e.g., defensive and offensive)? 

- advise the OSC of the tactical options and tecom- 
mendations? 

- brief all involved personnel on: 

- options? 

- course of actions? 

- responsibilities and roles of each group? 

(21) control the W M A T  spill and stop leaks: 

( 2 2 )  make sure that all WWAT incident response personnel 
were prepared for operations? 

(23) brief the entry personnel on: 

- hazards? 

- assignments? 

- emergency signals (i.e., hand and audible)? 

- personal protective clothing failure procedures? 

(24) 

(25 )  

obtain permission from the OSC to commence operations? 

monitor the communications of the entry personnel? 

( 2 6 )  coordinate with the safety officer during entry 
operations? 

(27) advise the SFO/OSC whenever the safety of response 
personnel was in question? 

(28) establish a schedule for rotating entry and backup per- 
sonnel? 

( 2 9 )  terminate the WMAT incident response activities: 

- 
- debrief all personnel on the incident? 

collect all hard data on the WMAT emergency? 
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- ensure that all personnel were aware of possible 
signs and symptoms of exposure to the WMAT? 

- establish requirements for further medical moni- 
toring? 

- ensure return of equipment to normal operating con- 
dition? 

- ensure return of expendables to normal inventory 
levels ? 

Team safety officer 

The team safety officer is the person who most closely 
directs and supervises fire protection response efforts in containment 
and control of a HAZMAT incident. After the RTL, he is the one who is 
most technically proficient and knowledgeable about HAZMAT chemistry, 
protective equipment, control and mitigation techniques, and identifica- 
tion methods. Similarities in the RTL and safety checklists reflect 
similarities in their roles. The team safety officer checklist follows. 

Did the team safety officer: 

(1) record the nature of the W H A T  incident? 

(2) record the location of the HAZMAT spill? 

( 3 )  record the date and time of the HAZMAT emergency? 

(4) evaluate the positioning of the response team personnel 
and apparatus? 

(5) obtain zone distances from the information officer? 

(6) establish the hot and warm zones? 

( 7 )  communicate zone locations to the W H A T  incident 
response team leader? 

( 8 )  determine whether the conrmand post was in a safe loca- 
tion? 

( 9 )  determine whether the staging area was in a safe loca- 
tion? 

(10) designate the initial entry control point location? 

(11) determine whether the entry and backup personnel were 
in the proper protective clothing? 

164 



. . .. 

(12) inspect the personal protective clothing for: 

- imperfect seams? 

- nonuniform coatings? 

- tears? 

- malfunctioning closures? 

- pinholes? 

- cracks? 

- shelf deterioration? 

- chemical attack (i.e., discoloration, swelling, 
stiffness, and softening)? 

- punctures? 

(13) inspect FES for: 

- operation of the pressure relief valves? 

- fitting around wrists, ankles, and neck? 

- crack, crazing, and fogginess of the face shield? 

(14) inspect respirators for: 

- tightness of all connections? 

- signs of pliability, deterioration, and distortion? 

- proper fitting? 

- operation of regulators and valves? 

- operation of alards)? 

- cracking, crazing, and fogginess of the face shields 
and lenses? 

(15)  ensure that the entry team checklist was being followed 
and completed? 

(16) make sure that the hazard and procedures briefing was 
completed by the HAZMAT incident response team leader? 

(17)  ensure that entry operations uere being coordinated 
with DECON personnel? 
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(18) make sure that emergency warning signals were known by 
all HAZMAT incident response team personnel? 

(19) make sure that the signs and symptoms of chemical expo- 
sure and heat stress were communicated to all involved personnel? 

(20) restrict entry into the hot zone to HAZMAT trained per- 
sonnel and individuals possessing particular knowledge of the probled 
situation? 

(21) monitor the entry personnel for signs/symptoms of 
chemical exposure and heat stress? 

(22) remain in constant contact with the team leader and 
entry personnel? 

(23) remove and treat medical casualties? 

(24) 

( 2 5 )  stabilize, control, and contain the spill/release of 

perform firefighting and/or rescue operations? 

the EIAZKAT? 

(26) halt operations and order personnel back to the warm 
zone if unsafe conditions were observed? 

Team information officer 

The team information officer is the primary link between the 
response scene and the outside world. His responsibilities include 
serving as a two-way information conduit relaying operational messages 
and an information source, using data bases and other data sources to 
aid in HAZUAT identification and response planning. In addition, he 
serves as a technical consultant, looking up various prescribed actions 
and advising command personnel concerning recommended actions. An 
evaluative checklist follows. 

Did the team information officer: 

establish and maintain communications with the FCC? 

determine the nature of the HAZMAT incident? 

determine the location of the HAZMAT spill? 

determine the date and time of the HAZMAT emergency? 

identify the contents o f  all exposed containers? 

consult at least three of the following information 
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- HAZMAT Information System (HMIS)* (DOD)? 

- Emergency Response Guidebook (DOT)? (Reference 2) .  

- Hazardous Chemical Data Manual for the Chemical 
Hazards Response Information System (Coast Guard)? (Reference 6 ) .  

- Pocket Guide t o  Chemical Hazards (NIOSH)? (Refer- 
ence 7) .  

- Fire Protection Guide on HAZMATs (NFPA)? (Refer- 
ence 9 ) .  

- Emergency Handling of HAZMATs in Surface Transporta- - tion (American Association of Railroads)? (Reference 8 )  e 

Acutely Toxic List (EPA)? (Reference 10). 

- Oil and W U A T  Technical Assistance Data System 
(OW-TADS) (EPA)?* 

- Dangerous Properties of Industrial Materials (Refer- 
ence 11) 

- HSDSs? 

- Shipping documenta? 

- Chemical Transportation Emergency Center 
( C H ~ E C  1 ?* 

- HAZMAT manufacturer? 

( 7 )  evaluate the W M A T s  for: 

- health? 

- flamnability? 

- reactivity? 

- corrosivity? 

- radioactivity? 

*See footnote in Section IIB4. 

*See footnote in Section IID1. 
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- physical properties? 

- chemical properties? 

(8)  determine the isolation (hot and warm zones) and evacu- 
ation distances and communicate the information to the W M A T  incident 
RTL? 

( 9 )  record the weather information: 

- current conditions? 

- forecast conditions? 

(10) record the location of the DECON area? 

(11) collect data from the RECON personnel: 

- checklist? 

- site drawings? 

- photographs? 

(12) relay information, messages, and requests for assist- 
ance between OSC and outside agencies? 

(13) when response to the emergency was terminated, gather 
the checklists and notes from the W M A T  incident team members? 

Fire response unit 

The fire response unit is usually the fire department crew, 
responding to either a fire or a HAZMAT call. Often, this team has no 
information about the presence of a HAZMAT or even may have incorrect 
information. The major criteria €or the first response unit are whether 
they approached the incident properly, whether they made a correct 
initial determination, and whether they responded appropriately to that 
diagnosis. An evaluative checklist follows: 

Did the first responding unit: 

(1) assess the fire site for HAZMAT? 

(2) access the €MIS inventory? 

- quickly without needing to consult instructions? 

- without false starts? 

- incorrect location? 
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( 3 )  

(4) 

(14) 

(15) 

correctly interpret the inventory? 

use inventory information for diagnosis? 

- sole source? 

- confirmatory or disconfirmatory? 

- primary source, confinned by field observation? 

communicate exceptions to the inventory to the BEE? 

alert and activate the response system? 

communicate the information: 

- correct chemicals? 

- correct locations? 

- correct additional necessary information to the 

properly prescribe and conduct evacuation? 

properly isolate the site and control access? 

carry out confirmatory identification of the HAZMAT? 

perform adequate risk assessment? 

monitor personnel for signs and symptoms of exposure? 

properly perform basic containment and control? 

- Was it carried out? 

- Should it have been carried out? 

- Was the proper procedure chosen? 

- Was it carried out adequately? 

return equipment to normal operating condition? 

return expendables to normal inventory levels? 

=CON team leader 

Did the reconnaissance team: 

(1) record the nature of the HAZMAT incident? 

169 



( 2 )  record the location of the HAZMAT spill? 

( 3 )  record the date and time of the W M A T  emergency? 

(4) perform communications check? 

( 5 )  obtain the required resources for RECON: 

- binoculars? 

- monitoring instruments? 

camera? - 
- prefire plan? 

- clipboard and pencil? 

- utility maps? 

- storm/sewer maps? 

- RECON checklist? 

( 6 )  coordinate with the HAZMAT response team leader prior 
to RECON? 

( 7 )  coordinate all data gathering with the information 
officer? 

(8 )  brief RECON personnel on what was known about the 
situation and about the procedures to be followed? 

( 9 )  obtain the following information: 

- HAZMAT containers? 

- type 

- number 

- condition 

- exposures to 

- life 

- property 

- environmental 
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- other related HAZMAT 

- stordsewer drains? 

- topography? 

- access/egress routes? 

- wind direction and speed? 

... ignition sources? 

- water supplies? 

- type of heavy equipment in the area? 

. -  utilities? 

- vehicles in the area and their contents? 

(10) make every attempt to view the incident from all sides? 

(11) avoid the hot zone unless specifically approved by the 
WMAT incident response team leader? 

(12) develop the incident site plan? 

Entry backup team 

For positions higher in the response hierarchy, a major 
portion of the responder's tasking has been cognitive- and judgment- 
oriented; that is, of a decision-making, action-planning, and supervi- 
sory nature. At the hierarchical level of the entry team, the major 
component is not directing but doing. The primary criterion for the 
entry team is how well it performed the tasks prescribed for it. A 
checklist for evaluation follows: 

Did entry personnel: 

(1) don the proper protective clothing, using the! suit-up 
checklist for that equipment? 

( 2 )  

(3)  identify the W H A T ?  

using prescribed procedures, enter the hot zone? 

(4) accurately size up the situation? 

( 5 )  relay information to the W H A T  incident response team 
leader? 
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( 6 )  rescue as the situation dictated? 

(7 )  make suggestions on the stabilization, control, and 
containment of the hazard? 

(8 )  stabilize, control, and contain the spill/release of 
the HAZMAT? 

( 5 )  if there was a fire, extinguish it? 

(10) 

(11) 

(12) 

Did backup personnel: 

(13) don the proper protective clothing, using the suit-up 

evaluate actions €or effectiveness and €or terminatian? 

return equipment to operating condition? 

return expendables to normal inventory levels? 

checklist for that equipment? 

( 1 4 )  

(15)  

(16)  furnish additional equipment and/or supplies to the 

prepare to rescue the entry personnel? 

assist and relieve the entry personnel? 

entry personnel? 

Fire comnunications center operator 

The FCCO is the primary link between the response team and 
the fire department and is one of two major operational communications 
links used by the Information Officer in seeking assistance and passing 
information. Evaluative criteria include: 

Did the Fire Communications Center Operator: 

record what the problem was? 

record where the problem was located? 

ask what HAZMAT was involved? 

ask what form the W M A T  was in: 

- solid? 

- liquid? 

- gas? 
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, ( 5 )  ask whether any vapor clouds, fumes, or spills were 
seen? 

( 6 )  determine the wind direction and speed? 

( 7 )  plot the incident on a map? 

( 8 )  dispatch fire department equipment and personnel to the 
W H A T  emergency site? 

(9) provide the SFO with the information acquired in the 
steps above? 

(10) plan the route of approach for the W M A T  incident 
response team, from the upwind direction, and pass it on to the SFO? 

(11) request the spill discoverer to direct and aid the 
HAZMAT incident response team? 

(12) contact other agencies as directed by the SFO? 

(13) obtain the on-scene control point location from the 
SFO, plot it, and relay its location to other responding organizations? 

(14) if off-base incident, contact civil agencies as 
directed? 

( 1 5 )  ensure that CHEMTBEC has been contacted by the OSC? 

(16) establish links with other remote data bases and 
sources as requested? 

(17) relay messages and information between on-scene and 
off-scene agencies as requested? 

d. Evaluation of responding agencies; bioenvironmental 
engineering 

The BEE is the most knowledgeable individual on the response 
team with respect to the sampling, identification, chemistry, and 
mitigation of HAZIIAT. He is also the most knowledgable about the 
medical impacts of HAZMAT. He is tasked with determining exposure 
limits, the required response, the required DECON procedure, the 
required protective clothing, and the required protective health mea- 
sures for an incident response. How well the BEE performs these func- 
tions is the criterion by which he is evaluated. 

Did the BEE: 

(1) report to the OSC? 

(2  1 check monitoring/sampl ing equipment operat ion? 
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( 3 )  perform air, liquid, and solid sampling as needed? 

( 4 )  perform chemical analyses or send samples out for 
chemical analyses, as appropriate, to identify HAZMAT or determine con- 
tinued HAZMAT presence? 

( 5 )  confirm identification of the HAZMAT? 

( 6 )  provide technical assistance and advice to the OSC and 
the hospital with respect to the: 

- allowable short- and long-term exposure limits 
associated with the HAZMATs? 

- applicable environmental quality standards/criteria? 

- required response level? 

- required protective clothing? 

- decontamination protocols? 

- containment/control/mitigation measures? 

- environmental factors to consider during rescue? 

( 7 )  advise the OSC on protective health measures for the 
response personnel and for the general public? 

(8 )  conduct continuous air sampling and monitoring during 
cleanup operations? 

( 9 )  assist the OSC in assessing the efficacy of response 
efforts? 

(10) ensure that proper respiratory equipment was worn 
during the response? 

(11) ensure that equipment was returned to normal operating 
condition? 

(12) ensure expendables were returned to normal inventory 
levels? 

(13) participate in the incident review process? 

e. Evaluation of responding agencies; civil engineering 

Civil Engineering (CE) is tasked with containment and control 
operations in a W M A T  incident; in fact, even though treated separately 
in this document, the fire department is part of this organization. The 
portion of CE dealt with here is the nonfire department portion, 
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consisting of the BCE, CE service call, and a containment response 
team. The function of the latter team varies from base to base, but is 
usually assisting the fire department entry team in containment 
operations during the incident (e.g., providing heavy equipment and 
operators) and of performing some mopping up and containment maintenance 
operations after the incident. The evaluative criteria for CE are 
listed below. 

Civil engineer 

Did the civil engineer: 

(1) provide a CE response force with trained personnel, 
materials, and equipment to assist with containment, cleanup, restora- 
tion, and repair? 

(2) approve supply and equipment requests relative to the 
response? 

( 3 )  identify the utility cutoff points and inform the OSC 
on the status of affected utilities and facilities? 

(4) keep the OSC advised on hazardous pollutants, oil 
spills, and toxic chemical response actions? 

( 5 )  direct containment, cleanup, restoration, and repair 
operations after emergency response teams disengaged? 

( 6 )  assess damage to government property? 

(7) prepare necessary incident reports? 

(8) ensure that all equipment was returned to operating 
condition? 

( 9 )  ensure that expendables were returned to normal inven- 
tory levels? 

(10) participate in the incident review process? 

CE service call 

Did CE service call: 

(1) contact all response agencies on request of the fire 
department? 

( 2 )  notify affected personnel of evacuation, as directed by 
SFO or OSC? 

.- ( 3 )  identify affected utilities and facilities? 
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( 4 )  obtain and maintain the status of CE crews, equipment, 
and vehicles? 

( 5 )  place the CE Emergency Response Crew on emergency 
standby status? 

(6) dispatch and control response crews requested by the 
CE? 

( 7 )  coordinate CE unit activities at the request of CE? 

( 8 )  request supplies and equipment at request of CE? 

( 9 )  document CE activities? 

Containment response team 

Did the containment response team: 

(1) don protective clothing? 

( 2 )  conduct containment and countermeasures? 

( 3 )  conduct cleanup and disposal operations? 

( 4 )  return equipment to normal operating condition? 

( 5 )  return expendables to normal inventory levels? 

(6) file a spill incident checklist? 

f. Evaluation of responding agencies; Base Security Police 

The major functions of base security police in an on-station 
WMAT response include: 

Did Base Security Police: 

(1) properly observe base facilities for spills or poten- 
tial spills? 

( 2 )  notify the fire department of the incident? 

( 3 )  supervise all security measures at the spill scene? 

(4) establish the Entry Control Point and exclusion areas 
as directed by the SFO? 

( 5 )  notify personnel in the evacuation areas as directed? 

( 6 )  coordinate and assist in carrying out the evacuation? 
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( 7 )  successfully exclude personnel from the site? 

( 8 )  exclude personnel from the evacuation area (including 
lawbreakers)? 

( 9 )  relocate the entry control point or reduce the cordon 
size, if requested by OSC? 

(10) prepare the required Incident/Complaint form? 

(11) provide information t o  OSC regarding security matters 
which was timely and accurate? 

(12) increase security vigilance at nonaffected secured 
areas? 

In an off-station incident, did Base Security Police: 

(13) brief convoy drivers on road procedures? 

(14) assign a security vehicle to lead the convoy? 

(15) contact base security on arrival? 

(16) contact civil law enforcement agencies for information 
and assistance? 

(17) advise civil law enforcement agencies on the need to 
cordon and evacuate? 

(18) notify base security of the entry control point loca- 
tion? 

(19) establish a National Defense Area, if required? 

(20) use Personnel Reliability Program certified personnel 
to guard nuclear weapons or components? 

g. Evaluation of responding agencies; Base Medical Facility 

The major functions of the Base Medical Facility are listed. 

Did Base Medical Facility: 

(1) provide an estimate of the source strength for toxic 
chemical spills? 

(2) provide information of expected symptoms and signs of 
exposure to the suspected or identified chemical(s1, as well as con- 
firmatory or disconfirmatory observations of patients under medical 
care? 
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( 3 )  maintain close contact with the BEE? 

(4) provide ambulance service? 

( 5 )  adequate number of ambulances and crews? 

( 6 )  inform OSC of casualty evacuation route for 
contamination control purposes? 

(7) receive rescued personnel and provide triage and 
medical actions following procedures as prescribed? 

( 8 )  on-scene personnel advise hospital of additional 
assistance required and expected casualty load? 

( 9 )  provide the OSC with current and follow-up information 
on injured personnel as soon as possible? 

(10) prepare a medical recovery plan, if needed? 

(11) provide the casualty reporting officer with the names 
of identified fatalities? 

(12 )  return equipment to operating condition? 

(13) return expendables to normal inventory levels? 

h. Evaluation of responding agencies; transportation squadron 

The major function of the transportation squadron is to pro- 
vide the vehicles needed by the response crews. The users are expected 
to provide the drivers. 

Did transportation squadron: 

(1) have the needed vehicles 

- available? 

- kept in good repair? 

- returned to normal operating condition? 

( 2 )  provide a qualified operator, if response agency was 
unable to do so. 

i. Evaluation of responding agencies; weather squadron 

The weather squadron is very important to a successful emer- 
gency response and cleanup effort. OSC needs to know what weather con- 
ditions will influence or impact at the site response efforts. In par- 
ticular, OSC needs to know what the present weather is and what to 
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expect. For example, if an entry point is set up just before a frontal 
passage then that point must be relocated when the front passes, and a 
new area will have to be evacuated. Weather should be evaluated on the 
following criteria: 

Did weather personnel: 

(1) provide the OSC with current weather observations upon 
notification of the incident and at regular intervals? 

( 2 )  provide OSC with short-term and long-range forecasts on 
request ? 

( 3 )  take a special observation upon notification of a 
WMAT incident and as requested thereafter? 

(4) keep OSC advised of winds at the surface and aloft? 

( 5 )  calculate dispersion and downwind concentrations of 
airborne contaminants (or, if a plume-modeling program was used by OSC, 
provide the data needed for those calculations)? 

( 6 )  advise OSC of expected or observed precipitation? 

( 7 )  advise OSC of expected or observed wind shifts ? 

( 8 )  advise OSC of expected or observed frontal passage? 

(9 )  provide other requested meteorological data as 
requested? 

(10) advise OSC of expected extremes of temperature? 
humidity, or wind? 

(11) advise OSC of expected inversion? 

(12) provide estimates of time until occurrence of important 
weather elements? 

j. Evaluation of responding agencies; disaster preparedness 
office 

The DPO will, upon request from the OSC, provide a repre- 
sentative to the site of the spill. 

Did DPO: 

(1) ensure that spill response and disaster response 
activities were coordinated between on-base and off-base agencies (if 
both plans were implemented)? 
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- ensure that the Disaster Preparedness Plan was ade- 
quate to handle the circumstances of the incident? 

- examine how well did the drill prepared by DPO 
simulate reality? 

k. Evaluation of responding agencies; public affairs office 

The primary functions of the Public Affairs Officer are to 
act as a Liaison between the public and base officials and to manage the 
impression an incident gives the public. Evaluation items are listed: 

Did public affairs office: 

(1) respond to the incident? 

( 2 )  keep informed about the progress of the incident? 

( 3 )  clear news releases through the Base Commander or the 
OSC? 

(4) coordinate news releases with the EPA Regional Response 
Team's Regional News Office? 

( 5 )  report events accurately? 

( 6 )  anticipate the questions the public and press asked? 

( 7 )  gather the needed information before it was asked for? 

(8 )  
vant t o  know to help the OSC in the process of impression management? 

use knowledge of what the press and public would likely 

( 9 )  notify the OSC of actions taken? 

(10) set up a nevs center? 

(11) escort news media to the accident scene, with the 
approval of the OSC? 

(12) handle news media requests for photographing the site 
in accordance with AE Regulation 190-l? 

1. Evaluation of responding agencies; base services officer 

The base services officer is given several taskings in 
support of a HAZMAT response. 

Did base services: 

(1) provide the following items in needed quantities and in 
a timely manner? 
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- food 

- equipment 

- supplies 

- laundry services 

(2 )  

( 3 )  

issue stores from commissary and exchange as needed? 

provide search and recovery of h&n remains? 

(4) support and advise OSC on search and recovery 
operations? 

( 5 )  follow proper procedures in laundering and disposing of 
contaminated materials? 

( 6 )  provide mortuary services in accordance with procedures 
and policy? 

( 7 )  contact county or state coroner for release and 
approval to remove remains of AF personnel? 

( 8 )  coordinate with medical personnel for identification of 
remains? 

( 9 )  . coordinate with BEE for handling of contaminated 
rema i n s ? 

(10) notify Casualty Officer of names of identified fatali- 
ties? 

(11) request assistance of Air Force Identification Team (if 
needed ? 

(12) return equipment and facilities to normal operating 
condition? 

(13) return expendables to normal inventory levels? 

m. Decontamination officer team 

The proper performance of the decontamination tasks  is vital 
to the health and well-being of a11 of the personnel involved in the 
response, as well as that of persons outside the immediate response 
scene. Unchecked contamination carried from the response area will have 
detrimental effects on response personnel and on anyone who comes into 
contact with the contaminants carried from the response area. Evalua- 
tive criteria are listed below for both the DECON officer and the DECON 
TEAM. ,-. 
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Did the decontamination officer: 

( 3 )  
the WMATS? 

(4) 

prepare f o r  DECON: 

- 
determine how contact with the W M A T  might be made: 

identify the type and amount of LIAZMAT? 

- contact through the air? 

- being splashed? 

- walking through liquids or contaminated soil? 

- using contaminated equipment? 

determine the health hazards and risks involved with 

determine the effects of the WMAT on equipment 

corrosion 

- decomposition 

- degradation 

determine whether the W M A T  was reactive with water 
and other substances? 

( 6 )  

( 7 )  

confer uith other specialists concerning DECON? 

identify which was the most acceptable method of DECON? 

- dilution 

- absorption 

- chemical degradation 

- disposal and isolation 

(8)  determine the correct DECON protocol to be followed for 
hazard Levels I1 and 111. 

- maximum DECON protocol for Level I11 (encapsulating) 
personal protective clothing? 

- maximum DECON protocol for Level I1 (nonencapsulat- 
ing) personal protective clothing? 
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- minimum DECON protocol for Level I11 personal pro- 
tective clothing? 

- minimum DECON protocol for Level I1 personal pro- 
tective clothing? 

- nine-step DECON protocol? 

( 9 )  determine what type of neutralizing agents were 
required and in what quantities? 

- Sodium hypochlorite 

- Sodium hydroxide 

- Sodium carbonate slurry 

- Calcium oxide slurry 

- Liquid detergents 

- Ethyl alcohol 

- Trisodium phosphate 

(10) determine which DECON solutions were required? 

- 5 percent Sodium carbonate and 5 percent sodium 
phosphate 

- 10 percent Calcium hypochlorite 

- 5 percent Sodium phosphate 

- Diluted hydrochloric acid 

- Concentrated detergent 

(11) identify what the symptoms are for an acute exposure to 
the W M A T  and pass this information on to all personnel? 

(12) determine what the hot, warm, and cold zones were and 
make sure that they were properly identified? 

(13) determine where the entry and exit check points were 
and make sure that they were properly identified? 

(14) determine how much of the DECON must be done by the 
W H A T  incident response team and how much can be done by a cleanup 
contractor or the agency responsible for the spill? 

. ...... 
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(15) make sure that a DECON site was established and that it 
was : 

- in the warm zone? 

- upwind, uphill, and upstream? 

- accessible to roads and water? 

- free of physical hazards? 

- not susceptible to harming the environment? 

- properly marked and roped off? 

(16) determine whether the DECON site should be located on 
soil or hard surface? 

(17 )  determine whether DECON could be conducted safely? 

(18) make sure there was enough plastic to cover the entire 
DECON site? 

(19)  determine which DECON stations were required? 

- equipment drop in hot zone 

- boot cover and glove wash 

- boot cover and glove rinse 

- tape removal 

- boot cover removal 

- outer glove removal 

- suit/safety boot wash 

- suitlsafety boot rinse 

- tank change 

- safety boot removal 

- suit removal 

- SCBA tank removal 

- inner glove wash 

- inner glove rinse 
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- facepiece removal 

- inner glove removal 

- inner clothing removal 

- field wash 

- redress 

- medical checkup, fluid replenishment, and rest 

(20) make sure that the DECON corridor was set up in a 
straight line? 

(21) make sure that the DECON stations were at least three 
feet apart and had DECON procedure signs that could be read by personnel 
in personal protective clothing? 

(22) determine the closest hospital that could treat this 
type of emergency and make sure they were contacted? 

- (23) determine what local permanent buildings could be used 
for DECON? 

( 2 4 )  make sure that there was adequate shelter to protect 
personnel against the environment? 

(25) make sure that there were enough of the listed equip- 
ment to meet the DECON requirements: 

- long-handled brushes 

- short bristle scrub brushes 

- galvanized wash tubs 

- buckets 

- plastic trash cans 

- plastic bags 

- plastic sheathing 

- wading pools 

- disposable towels 

....... 

- tables 

- chairs or stools 
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- slippers and clean clothes 

- surgical soap, brushes, and sponges 

- personnel showers 

- SCBA 

- disposable drums 

- beverages 

- weather-appropriate clothing 

(26) determine whether plastic bags would contain the con- 
tamination? 

(27 )  determine whether the contamination would affect 
rubber? 

(28) ensure that the emergency shower and eyewash had been 
set up and that they were functioning properly? 

(29) ensure that water runoff would not affect any water 
source during the emergency? 

(30) determine type of exposure and XAZMAT? 

(31) determine whether any type of medication was required 
on-site for emergency treatment and ensure availability? 

(32) ensure that the base medical facility staff was set up 
to handle contaminated patients (i.e*, protection €or them and their 
ambulance)? 

( 3 3 )  ensure that baseline physicals were available for 
entry, back-up, and DECON personnel? 

( 3 4 )  make sure that information sheets that provide appro- 
priate guidance on the HAZMATs were prepared and ready to go with con- 
taminated or suspected contaminated patients to the hospital? 

(35) make sure that a chart is posted giving the symptoms 
and first aid procedures for heat rash, heat cramps, heat exhaustion, 
heat stroke, frostbite, and hypothermia? 

(36) make sure that none of the DECON personnel had any open 
wounds and/or had taken alcohol or medicine (and what kind) recently? 

(37) make sure that a transportation vehicle was available 
if the DECON area was more than 100 yards from the work area in the hot 
zone? 

186 



(38)  ensure that plastic was draped over the transportation 
vehicle and that respiratory protection was available for the driver? 

( 3 9 )  ensure that DECON personnel used and completed the 
appropriate checklist? 

(40) during DECON make sure that: 

- DECON and entry personnel had been briefed on which 
protocol would be used? 

- the DECON protocol was being properly followed? 

- heart rate, blood pressure, and body temperature and 
weight were being taken on personnel who were wearing personal protec- 
tive clothing? 

- personnel were being observed far indicators of 
toxic exposure: 

- changes in complexion or skin discoloration? 

- lack of coordination? 

- changes in demeanor? 

- excessive salivation or pupillary response? 

- changes in speech pattern? . 

- inquiries were being made on other indicators of 
toxic exposure: 

- headaches? 

- dizziness? 

- blurred vision? 

- cramps? 

- irritation of the eyes, skin, or respiratory 
tract? 

- fingers, toes, and ears were being checked on per- 
sonnel coming through DECON when the temperature was cold? 

- personnel were monitored for heat stress when the 
temperature was above 80"F? 

- monitoring for contaminants at the DECON site was 
being done? 
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- swipe tests were being done on the skin of all per- 
sonnel and on all protective clothing and equipment? 

- contaminated tools and equipment and wooden and 
leather items were being kept in the hot zone? 

- during incidents which that require chemical 
‘degradation, the mixing and application of chemicals was being performed 
correctly? 

- none of the DECON personnel were eating, drinking, 
chewing gum, or smoking in the DECON area? 

- windows in the transportation vehicle were being 
kept closed when in the hot zone? 

- all personnel took showers with emphasis on 
cleansing of areas such as the head, groin, and ears? 

- all personnel departing DECON received a medical 
evaluation? 

- pieces of protective equipment were being wrapped 
separately after use to reduce the spread of contamination? 

- overspray and splashing were minimized during DECON 
and water runoff was being diverted to a safe area? 

- during vehicle DECON, wheel wells and chassis were 
cleaned thoroughly and air filters were changed onsite and disposed of 
proper 1 y ? 

( 4 1 )  after the HAZMAT emergency was over, ensure that: 

- the W M A T  was isolated, bagged, and placed inside 
plastic containers? 

- all other disposables were properly placed inside 
overdrums ? 

- all containers were isolated from each other? 

- all pieces of equipment owned by the AF were pro- 
perly cleaned? 

- if clothing was to go out for laundering, the bags 
were taped closed? 

- all personnel equipment was sanitized and sent to 
maintenance for inspection? 
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- permeation tests were conducted on the personal pro- 
tective clothing? 

- all fire hose was decontaminated and tagged for 
pressure test? 

- 
- 

all appropriate documentation was completed7 

equipment was returned to operating condition? 

- expendables were returned to normal inventory 
levels? 

( 4 2 )  For amximum DECON protocol for Level I11 personal 
protective clothing (Reference 15) did decontamination group personnel: 

- deposit equipment used on site onto plastic drop 
cloths or in  different containers with plastic liners? 

- scrub outer boot covers and gloves with DECON 
solution or detergent and water? 

- rinse the DECON solution from the outer boot covers 
and gloves, using copious amounts of water? 

- remove tape from around boots and gloves and deposit 
in container with plastic liner? 

- remve boot covers and deposit in container with 
plastic liner? 

- remove outer gloves and deposit in container with 
plastic liner? 

- wash encapsulating suits and boots, using scrub 
brush and DECON.solution or detergent and water? 

- rinse the DECON solution from the encapsualting 
suits and boota using water? 

- remove safety boots and deposit in container with 
plastic liner? 

- remove FES and lay it on a drop cloth or hang it up? 

- remove hard hat? 

- remove self-contained breathing apparatus (SCBA) 
backpack and place it on a table? 

- disconnect the SCBA hose from the regulator valve? 
-. ... . 
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harm the skin? 

water? 

liner? 

1 iner? 

- wash inner gloves with DECON solution that will not 

- rinse the DECON solution from the inner gloves using 

- remove facepiece and deposit it in container with 

- remove inner gloves and deposit in container with 

- remove inner clothing and place in lined container? 

- shower if highly toxic, skin-corrosive, or skin- 
absorbable materials were known or suspected to be present? 

- put on clean clothes? 

( 4 3 )  For maximum DECON protocol for Level I1 personal pro- 
tective clothing (Reference 15)  did decontamination group personnel: 

- deposit equipment used on site onto plastic drop 
cloths or in different containers with plastic liners? 

- scrub outer boot covers and gloves with DECON 
solution or detergent and water? 

- rinse off the DECON solution from the outer boot 
covers and gloves, using copious amounts of water? 

- remove tape from around boots and gloves and deposit 
in container with plastic liner? 

- remove boot covers and deposit in container with 
plastic liner? 

- remove outer gloves and deposit in container with 
plastic liner? 

- waeh chemical-resistant splash suit, SCBA, gloves, 
safety boots, and backpack assembly using scrub brush and DECON solution 
or detergent and water? 

- rinse the DECON solution from the chemical-resistant 
splash suit, SCBA, gloves, safety boots, and backpack assembly using 
water? 

- remove safety boots and deposit in container with 
plastic liner? 

- remove SCBA backpack and place it on a table? 

190 



- disconnect the SCBA hose from the regulator valve? 

- remove splash suit and deposit in container with 
plastic container? 

- wash inner gloves with DECON solution that would not 
harm the skin? 

- rinse off the DECON solution from the inner gloves 
using water? 

- remove facepiece and deposit it in container with 
1 iner? 

- remove inner gloves and deposit in container with 
1 iner? 

- remove inner clothing and place in lined container? 

- shower if highly toxic, skin-corrosive, or skin- 
absorbable materials were known or suspected to be present? 

- put on clean clothes? 

(44) For minimum DECON protocol for Level 1x1 personal pro- 
tective clothing (Reference 15)  did decontamination group personnel: 

- deposit equipment used onto site on plastic drop 
cloths or in different containers with plastic liners? 

~ - scrub outer boots, outer gloves, and FES with DECON 
solution or detergent and water? 

- rinse the DECON solution from the outer boots, outer 
gloves, and FES, using copious amounts of water? 

- remove outer boots and gloves and deposit in 
container with plastic liner? 

- remove FES and inner gloves and deposit in container 
with plastic liner? 

- remove SCBA backpack and face piece and deposit on 
plastic sheets? 

- wash hands and face thoroughly? 

( 4 5 )  For minimum DECON protocol for Level II personal pro- 
tective clothing (Reference 15) did decontamination group personnel: 

- deposit equipment used on site on plastic drop 
cloths or in different. containers with plastic liners? 
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- scrub outer boots, outer gloves, and chemical- 
resistant splash suit with DECON solution or detergent and water? 

- rinse the DECON solution from the outer boots, outer 
gloves, and chemical-resistant splash suit, using copious amounts of 
water? 

- remove outer boots and gloves and deposit in 
container with plastic liner? 

- remove FES and inner gloves and deposit in container 
with plastic liner? 

- remove SCBA backpack and face piece and deposit on 
plastic sheets? 

- wash hands and face thoroughly? 

- For nine-step DECON protocol: 

- drop tools dirty side down before re-entry? 

- enter the DECON area? 

- step into wash tub #l? 

supply? 
- confirm that all personnel are well and have an air 

- examine suit for breaches? 

- scrub down contaminated personnel? 

- open suit and disconnect breathing tube, instructing 
personnel to hold their breath? 

- insert breathing tube into the regulator and insert 
the regulator into facepiece, instructing personnel to exhale while mak- 
ing the connection? 

- if positive pressure breathing supply was not 
required, remove the SCBA? 

- leave the facepiece in place? 

- remove the SCBA harness and place it on a plastic 
sheet down on the dirty side? 

- remove all duct tape from the facepiece, hood, 
gloves, and boots? 

- place tape in disposal container? 
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- unzip protective clothing and turn inside out over 
gloves (if possible)? 

- instruct personnel to stand still with arms apart? 

- undress the worker without his assistance to avoid 
contaminating him? 

- instruct personnel to step out of inner boots? 

- place contaminated clothing inside out in disposal 
container? 

- exercise one of three options: 

I instruct personnel to shower and launder 
clothing? 

- transport the personnel by vehicle to a fixed 
facility for supervised DECON? 

- clean personnel on site inside the warm zone? 

- instruct personnel to remove undergarments and to 
soap and shower using personal cleaning kits? 

- dispose of cleaning materials inside plastic bags? 

- instruct personnel to dry off? 

- clean all areas? 

- dispose of all drying materials inside plastic bags 
and plastic bags inside plastic drums? 

- don disposable coveralls? 

- wrap injured personnel in sheet and blanket and 
place on backboard? 

n. Generic evaluative questions 

Whether or not a generic checklist was completed is not an 
adequate basis for evaluation. A number of generic questions can be 
asked of each individual, workgroup, or organization that performs a 
role in the response. These are listed below. 

- What actions were required of the individual/group/ 
organization? 

- Were those actions which were required performed? 
adequately? 
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- Were they timely? 

- What performance errors were noted? 

- What training needs became apparent? 

- What problems in policy and procedure, in equipment, and 
in comrmnication were encountered? 

- Bow were those problems solved? 

- If they could not be solved, how could these problems be 
prevented or solved in the future? 

4.. Formalization of the Review and Feedback Process 

The review and feedback processes should be formalized in AF 
regulations, as well as in each base's SPR and HWM plans. Specific 
procedures for these processes should then be incorporated into each 
organization's policies and procedures guidelines. 

H. BIOENVIRONMENTAL ENGINEERING/MEDICAL RESPONSIBILITIES ASSOCIATED 
WITH WMAT INCIDENTS 

1. Overview 

The Aerospace Medicine Program (AMP), as described in AFR 
161-33, is organized to promote and maintain the physical and mental 
health and well being of all for whom the AF is responsible. The 
program includes: flight medicine, environmental health (occupational 
medicine), and bioenvironmental engineering. It applies to all AF 
installations and activities. The AMP is managed and administered by 
the Surgeon General through the Aerospace Medical Consultants Division 
of the Directorate of Professional Affairs and Quality Assurance, head- 
quarters USA!?. The organizational elements of the program are: 

(a) Flight or missile medicine provides care for flyers, 
missile crews, and others with special standards of medical qualifica- 
tion; provides comprehensive medical support services for all aerospace 
organizations; and ensures a vital and fit military organization by com- 
pleting proper physical examinations and applying the proper standards 
on a timely basis for  all AF personnel. 

(b) Environmental health provides comprehensive preventive 
medical services through occupational medicine, environmental health, 
and public health programs. 

( c )  Bioenvironmental engineering conducts programs for  the 
comprehensive surveillance of counnunity and workplace environments. 
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. .- 

Components of each of these organizational units are brought to 
bear on HAZMAT incidents. The more productive elements of HAZMAT 
response in terms of overall efficacy are related to the day-to-day 
groundwork provided by each of the organizational units, Many of the 
duties and responsibilities of individuals within the AMP are directed 
specifically at providing preincident support in an attempt to minimize 
their deleterious effects. Thus, while the fire department has a major 
active role during an incident, the major active role of BEE/Medical 
involves day-to-day groundwork before an incident. 

Potential and actual incidents have an excellent forum for open 
discussion assured by headquarters USAF. According to AFR 127-12, the 
AE' must establish AF Occupational Safety and Health (OSH) councils such 
as Aeromedical Council at every installation with over 500 assigned 
personnel. The council may be held as a separate and distinct council 
or may be integrated with the installation safety council; the council 
is chaired by the Base Commander or his designee. This council provides 
a forum for discussion of OSH problems, advises the installation com- 
mender on OSH-related macters, and makes recommendations to the com- 
mander on resolution of OSH problems. Membership on this council 
includes representatives from functional managers plus representatives 
from CE, resource management, civilian personnel office, safety, 
environmental health, fire prevention, BEE, and civilian employees. 
Meetings are held quarterly to discuss pertinent AFOSH issues. 

The following subsections will provide a perspective of how BEE 
and other medical personnel are tasked to respond before and during 
incidents, the requirements for preparation and planning, and what is 
required to ensure that the idealized plan is operationally valid. 

2. Bioenvironmental Engineering/Medical Activities Before a HAZMAT 
Incident 

The role of the BEE is laid out clearly in AFR 161-33, The 
Aerospace Medicine Program, and in interpretative documents such as 
AFOSH Standard 127-68, Chemical Safety, and AFR 355-1, Disaster Pre- 
paredness Planning and Operations. In certain commands, supplementary 
documentation is provided, for example, AFLC Regulation 161-1, Hazardous 
Materials Management. 

- 

In the chain of command under the AF Surgeon General, the pre- 
sence of BEE and the medical staff provides the authority for decisions 
regarding health concerns for all exposures to HAZMATs, both normal and 
unplanned. Headquarters USAF has provided a structure designed to meet 
the health needs of BF personnel. For example, the Research Development 
and Acquisition organization is assigned to see that the research 
required to determine health risks associated with hazardous chemicals 
takes place. Thus, once identified, significant uncertainties in health 
r i s k  from particular hazardous agents can be addressed by a responsible 
and designated agency within the AI? system. The Research Development 
and Acquisition organization depends on field support personnel to bring 
to their attention any deficiencies in health and safety knowledge; BEE 
would normally initiate this reporting. 
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a. Role of BEE/medical 

The intended role of BEE and Medical requires that these organi- 
zations place considerable importance on a high level of preincident 
activity. It is generally considered that the payoff in reduced fre- 
quency and severity of HAZMAT incidents makes up for the up-front 
effort. Specifically, BEE must screen all materials entering every 
base. AFOSH Standard 127-68, Chemical Safety, calls for BEE to play a 
pivotal role: 

(1) in determining compatibility questions; 

( 2 )  in ensuring the maintenance of a comprehensive, up-to-date 
set of MSDS that contains information sufficient for health protection; 

( 3 )  in ordering chemicals by assuring that the least toxic 
materials for the job are procured and in not greater than necessary 
quantities; 

(4) in storing chemicals by inspections and requirements for 
health and safety needs; 

( 5 )  in training by- ensuring that supervisors are properly 
trained in the safe handling of chemicals and that their staff is 
properly instructed; 

(6) in equipping personnel with protective equipment (operating 
personnel have, properly use, and maintain adequate equipment 1; and 

(7) in training for spill emergency measures (all appropriate 
personnel are trained for spills of chemicals in possession or in likely 
contact 1. 

As dictated by AFOSH 127-68 annual medical examinations are per- 
formed on personnel routinely exposed to hazardous chemicals. In addi- 
tion to annual check ups, personnel checkups are conducted on a case-by- 
case basis following real or suspected exposure to HAZMATs. The 
accepted criteria for monitoring is if the exposure involved is over 
half of the TLV. Below half of TLV, no monitoring is required. 

b. Special attention needed by fire department 

The guidance and requirements in AFOSH 127-68 are designed to 
provide complete coverage for all AF personnel and AF employees; they 
explicitly point to the primary users of hazardous chemicals (i.e., shop 
workers). However, first-response personnel are "secondary users" of 
these materials during HAZMAT incidents. That is, they do not use the 
materials in day-to-day work like shop personnel would, but rather, they 
may be involved in an unintended role-that of stabilization of an inci- 
dent involving hazardous chemicals. Implicit in AFOSH 127-68 are the 
directives to the BEEfMedical organizations to make sure that fire 
department personnel are trained and equipped to assure health protec- 
tion as they carry out their mission as first respondents. 
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A natural outgrowth of the main directives would to require BEE 
to treat the fire department in the same way as other AF personnel but 
with the provision that fire department personnel may encounter, under 
adverse conditions, any HAZUT on base. Thus, training and informa- 
tional requirements for every HAZMAT on base must be met by and for fire 
department personnel. Such a requirement places a heavy demand on the 
readiness, training, knowledge and equipment needs of fire department 
personnel. It further places a significant responsibility on BEE/ 
Medical readiness, training, knowledge, and equipment to assure that 
these OSH requirements are achieved and maintained by the fire depart- 
ment. 

C. Inspection 

In addition to training, a key element in prevention and 
hazard minimization is that related to inspections and evaluations. The 
Air Force Occupational Safety, Fire Prevention, and Health (AFOSH) 
Program A F R  127-12 provides directives relative to inspections, evalua- 
tions and surveys. The safety and fire prevention inspections and 
health evaluations or surveys of all AF work places must be performed at 
least yearly. High interest areas must be inspected or evaluated at 
least twice a year by the staff agency (fire prevention anal health) 
responsible for evaluating the type of hazard involved. 

The BEE keeps an inventory of HAZHATs and monitors their 
usage area. Annually the BEE must inspect all shops where potential 
occupational hazards exist. In some high hazard areas, inspections are 
more frequent. During these inspections, the BEE completes AF 
Form 2761, "Hazardous Materials Data," for each building to track 
I€AZMATs and potential exposures. In addition, the BEE documents which 
shops have been inspected, date, and response to problems and ques- 
tions. These records are on form 2758, "Industrial Hygiene Survey Data 
Sheet-General." The usage inventory of WMATs and exposure information 
could provide a basis to prepare inventory lists to build upon for 
response to incidents. 

A variety of issues may be examined during these inspec- 
tions. Of particular interest here is the opportunity for the BEE and 
the fire inspector t o  meet at the location of a possible W M A T  inci- 
dent. They have an opportunity to inspect together the shop's inventory 
of HAZMATs. The AFLC has amplified AFR 127-12 with AFLC Regula- 
tion 161-1, Hazardous Materials Management, and requires that each shop 
supervisor maintain a shop inventory of HAZl4ATs and conspicuously post 
it at or near the entrance to the area or room where the U M A T s  are 
stored or used. By evaluating the actual shop inventories against those 
listed, BEE can determine the degree of accuracy of the lists. Other 
commands require that each shop inventory be described and maintained in 
a single location. This is usually at the BEE office, and these records 
can be evaluated during actual shop inspections. 

Accuracy is important and a master base inventory is to be 
The master inventory is =de up of these shop inventories in the AFLC. 
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to be centrally maintained and continuously updated. Distribution to 
base emergency response agencies is at least quarterly. The master 
inventory will identify NSN, manufacturer and trade name, unit of issue, 
quantity (on hand and consumption rate), physical location, organiza- 
tion, supervisor, and RCRA waste contribution (quantity and identifica- 
tion number). 

d.  Specific directives within AF Logistic Command 

In addition, the Environmental Health Services of the AMP, 
under which the clinical occupational health program is organized, is 
directed by AFLC Regulation 161-1 to: 

(1) coordinate safety and health training requirements with 
appropriate agencies to include the local Hazard Communication written 
Plan , 

( 2 )  provide supervisor safety and health training required 
by this regulation, 

( 3 )  provide general HAZMAT training for workers with a sig- 
nificant potential €or exposure to HAZMAT within their work area, 

(4) provide medical oversight and technical assistance to 
supervisors to aid them in their specific W M A T  training program for 
chemicals and processes under their supervision, and 

( 5 )  certify the adequacy of the safety and health training 
programs. 

The provisions of Regulation AFLC 161-1 also include direc- 
tives to the BEE. They are to: 

(1) perform hazard evaluations for all new industrial pro- 
cesses and chemical application, 

(2) aaintain the base master HAZMAT inventory and distri- 
bute current copies to base emergency response agencies at least 
quarterly; 

( 3 )  maintain and distribute (upon request) HAZMAT informa- 
tion, which is accessible immediately on a 24-hour basis to emergency 
response agencies, 

(4) assign supply codes to the issue of EIAZMAT to organiza- 
tional accounts with approved use of these materials, 

( 5 )  review new product MSDSs for completeness of safety and 
health information, and 

( 6 )  utilize the annual industrial shop survey to validate 
the base master W M A T  inventory and certify that existing chemical 
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usage minimizes workplace hazards and the quantity of hazardous chemical 
wastes generated. 

e. Safe work environment under all contingencies 

The above discussion reveals that the BEE and USAF' Medical 
Service have clear mandates to provide as safe a working environment as 
possible under all contingencies. Further, these organizations are 
directly responsible for carrying out a wide variety of preincident 
activities that directly support; W M A T  responses. These preincident 
activities provide a basis for support during an incident and work to 
minimize the effects by: 

(1) locating inventories, 

( 2 )  minimizing inventories, 

(3 ) -  assuring proper training of incident response per- 
sonnel, and 

(4) identifying and acquiring appropriate protective 
clothing 

Proper implementation of regulations ensures that BEE is familiar with 
most hazards that may be encountered during an incident, thus the know- 
ledge base and much groundwork have already been established. These 
facts are important when viewing the BEE and Medical service response 
during a W M A T  incident. 

3. Bioenvironmental EngineetingfMedical Response During a WMAT 
Incident 

Incident response varies with the scale or size of the event, 
and the first responder makes the initial determination as to the 
level. At most installations, emergency calls simultaneously go to fire 
protection, security, and medical. Normally, BEE must be notified 
separately (usually by fire protection). Fire protection often arrives 
ahead of other personnel as a result of their 24-hour response status. 
The fire department determines the scale of the incident and may choose 
to assemble the DRG. It is the fire department's prerogative to call 
upon the BEE for Level I and Level I1 spills. Under present condi- 
tions, HAZMAT specific job categories and/or personnel are not 
authorized in the fire department. There is a need for information from 
the BEE, who should be called to W M A T  incidents simultaneously with 
the fire department. Incorporation of this step into standard operating 
procedures puts responsiblility with authority. 

Once the DRG is assembled, the OSC may require advice from BEE 
or Medical. Such advice from BEE map be in the form of: 

(a) Allowable short- and long-term exposure limits. To provide 
inmediate advice to the OSC at the scene of a chemically related emer- 
gency. 
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(b) Environmental factors to consider during recovery. 

- Predict the immediate and future movement of released 
hazardous substances through the geologic and hydrologic environment and 
air; 

- Assess the effect of this movement on the quality of 
groundwater, surface water, and air; 

- Determine the probable movement of released toxic gases; 
and 

- Predict the exposure levels of people and the ecosystem 
to the materials. 

(c) Personal protection measures required for the public and 
worker safety from potential health.hazards and applicable environmental 
quality standards. The type of equipment recommended and overall level 
of protection should be reevaluated periodically as the amount of infor- 
mation about the site increases and as personnel are required to perform 
different tasks. With the concurrence of the OSC, the level of protec- 
tion may be upgraded or downgraded. 

Reasons to upgrade are: 

- known or suspected presence of dermal (skin contact) 
hazards, 

- Occurrence or likely occurrence of gas or vapor 
emission , 

- change in work task that will increase contact or 
potential contact with HAZMATs, and/or 

- 
Reasons 

- 

request of the individual performing the task. 

to downgrade are: 

new information indicating that the situation is less 
hazardous than was originally thought, 

- change in site conditions that decrease the hazard, 
and/or 

- change in work task that will reduce contact with 
HAZMATs . 

At the direction of the OSC, BEE may sample and test the 
affected environment to monitor the extent of pollution caused by the 
spill. Medical assists the OSC by: 
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(a) dispatching medical personnel and an ambulance(s) to the 
site; 

(b) rendering emergency treatment including decontamination and 
removal of injured personnel for treatment; 

(c) maintaining familiarity with the symptoms of exposure to 
onsite hazardous substances and by being able to either provide neces- 
sary treatment or secure treatment from other qualified facilities; and 

(d) providing the OSC with current and followup information on 
injured personnel as soon as possible. 

The above description of the role of BEE and Medical evaluation 
procedures appears to define BEE/Medical under the conditions of a 
HAZMAT incident. In principle, most of the contributions to support the 
fire department have been in the preincident stage. This support would 
have been in the form of characterizing hazardous inventory on base, 
advice regarding personnel protective clothing, and advice on HAZMAT 
training programs. From the first responder's point of view, the ques- 
tions are, "Is the system working?" *' Is everything in place?," and 
Will the system work when required?" *I 

4. Critique on the Support Role of Bioenvironmental Engineering/ 
Medical to the Fire Department at W H A T  Incidents 

A review of the pertinent documents, as well as discussion with 
USAF personnel, provides a perspective on the BEEfMedical and fire 
department interface under conditions of a hazardous incident. Although 
DSAF has provided a framework that is both necessary and sufficient €or 
timely and appropriate practices to be carried out by BEE/Medical in 
support of all W M A T  incidents, the framework is not always supported 
by staffing needed €or optimal implementation, 

a. Availability of inventory information 

The major dilennna is the contrast between the health and 
safety needs of the fire department and the often overextended staff in 
the BEEhedical support functions. The fire department personnel risk 
their lives at each incident response, so every unknown is important. 
One of the major unknovns is that of chemical inventory at each poten- 
tial incident site. The BEE is tasked with maintaining a file on each 
workplace or storage location. Observations by the ORNL task group are 
that usually such a file is available to some degree. However, this 
information is not often computer-based or in optimal form for use by 
the fire department. Some members of fire protection would like to have 
computerreadable files and they are not always available. 

Given that fire department personnel place themselves at 
risk at every incident, a high level of concern is justified. Translat- 
ing this concern into action has been the role of various personnel in 
the different fire departments visited. In a11 cases, a major emphasis 
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was on getting a truly representative estimate of chemical inventory. 
This information is vital to several components of incident response and 
influences the possible long-tea process' of training and obtaining 
special protective equipment and/or decontamination materials. 

Fire chiefs must provide for the well-being of their 
employees so they have pushed for the development of a para BEEfMedical 
contingent, usually in the form of a single lead person, the W M A T  
leader. Many of the objectives of this HAZMAT component are similar to 
those of BEEfMedical, except that the motivating forces are different: 
for BEEfMedical it is the set of regulatory directives to ensure a safe 
working environment and for the fire department it is a self- 
preservation motive. The end result of the fire departments' need for 
information is often the development of a parallel process. 

A clear and obvious solution to this situation is an 
increase in BEE staff. This increase would allow the development of a 
more responsive posture relative to the needs of the fire department, 
particularly with respect to inventories. It seems evident that several 
natural opportunities are already present to foster an improved situa- 
tion regarding inventory requirements. These will be discussed later in 
Section IIIJ. 

b. Training 

A second issue worthy of examination is the role of BEE/ 
Medical in the training of the fire protection personnel particularly 
regarding HAZMATs. An increasing range of knowledge requirements is 
being placed on WMAT-related individuals. Clearly it is proper that 
BEE be involved, at least in monitoring these programs to ensure com- 
pliance with the intent of the AFOSB program. (Strictly speaking, BEE'S 
role in training could be much greater than has been observed.) 

c. Medical monitoring 

In the AF, annual checkups by Medical are provided for 
emergency response personnel. Presently, no additional monitoring is 
done for emergency personnel. Although fire department personnel are 
not exposed to W M A T s  routinely, they do deal with unknown situations 
when they are exposed. The exposures to HAZMATs and unidentified chemi- 
cals are not clear; however, many complaints are voiced and court cases 
are pending. 

Exposure to HAZMATs by emergency personnel and medical moni- 
toring are complex matters. Cumulative, long-term effects of exposure 
to W M A T s ,  even for personnel wearing protective clothing, is sometimes 
unknown. Situations where emergency response personnel are introduced 
to mixtures of chemicals are even more questionable. Therefore, medical 
monitoring systems need to be studied, developed, re-evaluated, and 
revised as more information on health effects becomes available. To 
counteract any unkown effects of long-term exposure producing health 
risks, even when protective precautions are taken, perhaps procedures 
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will be followed to reduce the time length of exposure. Limiting the 
length of exposure time should minimize the risk. 

It would be beneficial for the AF to collect data on fire 
The AF could contribute enormously through department HA23iAT personnel. 

a careful program of testing and documentation. 

d. Mechanism to voice concerns 

Based on collected information, no hazard report has been 
cited in which the lack of rapid information of chemical inventory has 
been pinpointed by the fire department. If such a report was needed, it 
would be simple to prepare, since the USAF hazard reporting program 
explained in AFR 127-2 provides a system of reporting hazardous condi- 
tions and for the investigation and correction of those hazards. 
Workers are encouraged to make oral reports to the supervisor a8 that is 
the most prompt and effective method to abate hazards. Anonymity must 
be granted if requested and employees have the right of appeal according 
to AFB 127-2 if they are not satisfied with local. action on a hazard 
report submitted. 

The preceding information shows that the support role at 
W H A T  incidents provided by BEE/Medical is a part of a larger plan 
directed toward prevention and planning. WWAT incidents should be 
seen as a part of the normal work of the first responders, and as a con- 
sequence, it is the responsibility of the Surgeon General to ensure that 
safe working conditions are maintained for this group of employees. 
Guidance and regulations are in place to provide a framework for 
characterizing the special work environment of the first responder. 
Adequate provision is made for the reporting of unsafe working condi- 
tions, but during the site visits, reports or evidence of an incident 
requiring a report, were not identified. However, an actual incident is 
not required prior to filing a hazard report. The presence of a poten- 
tially hazardous situation is sufficient cause €or such an action. 

AFOSH Council is the ideal place to voice fire department 
concerns. The fire chief has representation on this Council. Any con- 
cerns over health and safety issues or WMAT inventories can be pre- 
sented to this forum. 

I .  EMEJtGENCY RESPONSE PERSONNEL PAEtTICIPATION I N  INSTALLATION RESTORA- 
TION PROGRAM CONTRACT DEVELOPMENT AND ASSOCIATED HEALTH AND SAFETY 
PLANS 

The WAF regulatory authorities have promulgated regulations suffi- 
cient to meet the anticipated health and safety needs of a l l  employees 
and contractors. Explicit guidance relative to IRP is not provided in 
any of the health and safety basic documents. However, application of 
the underlying philosophies, concepts, and principles provides suffi- 
cient guidance to as8ure the health and safety objectives of the USAF. 
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Objectives of the aerospace program are described in (AFR 161-33) Aero- 
space Medicine Program and in the AFOSH Program (AFR 127-12). The 
fundamental objectives of these programs were reviewed above in Section 
111x0 

The point of contact for IRP activities, especially the contracting 
agency, varies from base to base. During the course of investigations, 
like many HAZMAT-related functions, the point of contact was in a state 
of flux, and the agency or individual has not remained constant during 
the past year. Observation is that waste management activities are 
becoming more centralized and focused; this effort is viewed as produc- 
tive and positive. The BEE can serve as a point of contact for 
identifying the current IRP point of contact. 

1. Installation Restoration Program Contractors and Their Health 
and Safety Programs 

a. Occupational safety and health under direct Air Force 
management 

As an employer, the USAF has always maintained a strong 
position ,regarding the AFOSH concepts. These concepts were reviewed in 
Section IIIH. While IRP contractors or activities are not specifically 
singled out within the regulatory framework, individuals are covered by 
implication since they will be either direct employees or contractors to 
the AF. For contractors, the AF both agrees and commits to management 
practices that foster OSH conditions concurrent with and/or better than 
the OSIIA standards cited below. 

bo Occupational safety and health under management through the 
Army Corps of Engineers 

Recently, the trend to have the Army Corps of Engineers 
function as primary contractors for individual bases has initiated con- 
tracts with private industry to provide actual services. Army contract 
requirements are that the contractor adheres to: 

(1) the requirements of the Corps of Engineers Safety and 
Health Requirements Hanual and Federal Acquisition Regulations 52, 
236-13, Accident Prevention; 

( 2 )  the OSHA standards for general industry (29 CFR 1910 29 
CFR 1910.120) and the construction industry (29 CFR 1926) and the EPA 
Standard Operating Safety Guides. Whichever provides the greatest 
degree of protection will provide the basis €or the Safety and Health 
and Emergency Response Plan (SXERP). The SHERP is required to include 
programs for: 

- 

- hazardous environment protection program to provide 
personnel protection against exposure to hazardous chemicals. 
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- medical surveillance to provide for medical examina- 
tions and emergency care, including planning for medical treatment after 
exposure to identified hazardous agents; 

- employee training to provide for site-specific 
training as well as OSHA required off-site training; 

- site work zones to reduce the spread by workers of 
HAZHATs from the contaminated areas to the clean areas; 

- personnel protective equipment to assure proper use 
of personal protective equipment; 

- personnel and equipment decontamination to prevent 
harmful materials from being transferred into clean areas exposing 
unprotected workers, to provide air-purifying respirators, and to pro- 
vide an equipment decontamination station; 

- emergency provisions to provide anticipated emet- 
gency equipment; 

- 
be followed and contacts to be made; 

emergency response plan to include all procedures to 

- monitoring requirements to prepare a plan to monitor 
for volatile vapors, explosive gases, and heat stress; and 

- fire protection and emergency firs response plan to 
develop a written plan to include procedures and equipment. 

These requirements are in addition to the basic safety 
and health plan. Detailed provisions are clearly in place to assure 
that IBP activities are carried out in the most safe, healthful, and 
environmentally acceptable manner. 

c. Installation restoration program planning meetings 

Under the present mode of operation, these various plans are 
to be reviewed by the Base Contracting Officer. At least two confer- 
ences are held between the engineering contractor and the Contracting 
Officer. The first meeting would serve as a preconstruction conference. 
Typically this would be prior to or within 21 days after the contractor 
has been issued the Notice to Proceed. 

At this point, the contractor meets with the Base Contract- 
ing Officer. The purpose of this first formal conference is to review 
submittal requirements, safety, paytolls, labor relations, environmental 
protection, progress scheduler, and payment application procedures and 
procurement of materials. The principal features of work would be 
reviewed during this conference and any questions regarding the contract 
and work sites would be posed and addressed. 
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During or before this meeting, the contractor submits to the 
contracting officer the proposed contractor's Quality Control Plan and 
the proposed Safety, Health, and Emergency Response Plan. The proposed 
contractor's Quality Control Plan and proposed Safety, Health and 
Emergency Response Plan would be reviewed briefly to provide the Con- 
tracting Officer with a general understanding of these plans. Both of 
these plans must be approved by the contracting officer before any work 
is done in contaminated areas. 

The second formal conference, a prework conference, 
generally takes place as soon after the Notice to Proceed as practicable 
but usually no later than 7 days before starting onsite construction 
within exclusion zones. This conference is held between the contractor 
and contracting officer's representatives. Attendance by the con- 
tractor's superintendent, certified industrial hygienist, site safety 
officer, and any major subcontractor's job superintendents is man- 
datory. The purpose of this conference is to further define the con- 
tractor's Quality Control Plan and to develop a mutual understanding of 
the responsibilities of project personnel. The specifics of the con- 
tractor's Safety, Health, and Emergency Response Plan are discussed so 
that the emergency procedures and safety requirements are understood by 
all of those directly related to the work. Other issues to be addressed 
would include a variety of administrative details. 

2. Interaction of AF Emergency Response Personnel with Installation 
Restoration Program Activities 

a. Observations 

At present, there is no formal interaction between emergency 
response personnel and the planning processes in the IRP. The present 
trend is that IRP work is contracted out to private companies, without 
direct input from on-base emergency response personnel. 

Usually the fire department receives an initial formal 
notification of IRP activities prior to a contractor coming on site. 
Notification is usually by letter from the Base Commander to the fire 
department indicating a potential need for their emergency support t o  
the outside contractor. 

For the bases visited, there was no indication that emer- 
gency response personnel participated in the review of the basic 
SHERP. In these plans, there is generally no direct planned interaction 
with emergency response personnel other than during an actual emergency. 

b. Recommended improvements 

The clear separation of the IRP contractor and on-base emer- 
gency response personnel is not viewed as being within the philosophy 
laid down in documents reviewed in Section IIIH. That is, the observed 
method of operation, which does not explicitly include on-base emergency 
response personnel in preconstruction meetings, appears to be in 
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conflict with the philosophic guidance laid down in the basic documents 
AFR 161-33 and AFR 127-12. Emergency response personnel may be required 
at some point during the actual implementation phase of the IRP. The 
observed IRP process, which does not incorporate an active participation 
by emergency response personnel in the planning of IRP activities, is 
therefore outside of the NOSH philosophy. 

The two conferences discussed earlier would provide an 
excellent forum for the base emergency response personnel to interact 
with the contractor. In addition, it would appear prudent for regular, 
if not formal, contact between emergency response representatives and 
the onsite IRP manager to be initiated in the form of co-participation 
on a Base Safety Council or a subcommittee of that organization. Every 
AF base has some- form of a safety council that answers to the Base 
Coloeoander. When briefings are being made to various organizations 
regarding specific IRP actions, pertinent information could be made 
available to emergency response personnel at the same time. 

Since initiative on this interaction point does not appear 
to have been made by IBP agents, it is reasonable for representatives of 
emergency response personnel to initiate the question through one of 
several formal processes available. One such formal process, involving 
a formal hazard report as detailed in AFB 127-2, was described in 
Section IIIH. This process is available when an AF employee has 
identified and reported a hazardous or potentially hazardous situation 
and no ready response has been achieved (Section IIIF). Another solu- 
tion involves an agreement between the fire chief and the head of the 
DRG to have emergency response personnel regularly and formally briefed 
on planned activities. Such meetings could be concurrent with regularly 
scheduled IRP briefings. 

J. W M A T  INVENTORY REQUIREMENTS AND OPTIONS FOR IMPLEMENTATION 

1. Background - 

The need for HAZMAT inventory exists for a variety of reasons. 
Because of the importance of an inventory system, the basis for needs of 
the different organizations will be summarized here. 

a. Bioenvironmental engineering 

For BEE, an inventory system can serve as the hasis for 
information under the recent "right-to-know" legislation. It can also 
serve other functions, including an information source for future health 
studies. In this capacity it will be necessary to know what chemicals 
were in which shops and which employees worked there during specific 
time intervals. Health studies can take the shape of prospective 
epidemiologic and trend analyses of clinically observable events. 
Inventory and work place records can serve as an historical record of 
proximity to HAZMAT exposures for legal purposes. 
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Consistent with these health-related issues, a complete 
W M A T  inventory will allow BEE to review shops where HAZMATs are used 
and to identify alternative materials of a less hazardous nature, and to 
determine stored chemicals (presently, the BEE only tracks chemicals 
used in work areas). Reviews can be made also for the purpose of 
minimizing onsite quantities of HAZMATs by analyzing the storage-usage 
relationship. By doing this, BEE can lessen the potential hazardous 
exposures. 

b. Environmental management 

A variety of agencies are present at different AF bases to 
ensure regulatory compliance. Some agencies involved with regulatory 
compliance are under CE, some under Medical, and some answer directly to 
the Base Conanander. Development of an inventory system could be of 
significant benefit to any of these organizations, 

The primary EM objectives at present have to do with the 
proper identification of RCRA wastes and the characterization of both 
airborne and waterborne effluents. In this regard, EM personnel have 
information necessary to assess the potential for substituting non-RCRA 
chemicals and for determining the need for recycling certain materials 
to reduce quantities of materials classified as waste. Inventory flow 
information also allows for a determination of the appropriateness of 
losses by evaporation or to waste water systems, thereby providing for 
identification of fugitive (unplanned) losses. 

c. Emergency response 

A variety of emergency response organizations can make good 
use of HAZMAT inventories if specific locations of HAZMATS are known. 
The fire department is the principal action agency in addition to the 
two listed above. The primary objectives in a HAZMAT incident are to 
contain and to stabilize the situation. Thus, it is important for the 
fire chief to know, immediately, the hazards involved. This information 
can be used to identify proper response methods, including protective 
equipment. Plans can be made when inventories are known prior to inci- 
dents, prefire, or preincident. Also, planning via inventories may be 
important to ensure adequacy of training and to assure the presence of 
an adequate supply of appropriate fire suppression material as well as 
personnel protective equipment. 

2. Options for Inventory Development 

A variety of users have needs for overlapping HAZMAT inventory 
information. Consequently, the possibility exists that a variety of 
inventory initiatives with similar goals could be maintained by several 
users. It is neceesary to maximize efficiency; therefore, options for 
data collection will be reviewed. 

208 



a. Which materials to inventory? 

Not all materials are sufficiently hazardous to be in a 
W H A T  inventory. All materials that would end up as RCRA wastes should 
be included along with OSHA-controlled wastes, CERCLA substances, and 
the Title I11 list. The IM codes 8 and 9 at first seem a reasonable 
choice to include in inventory for those bases at which these codes are 
used. Unfortunately, these codes lack a level of specificity, and not 
all bases uae them. In any case, whatever codes BEE uees to assist in 
health and/or environmental protection could be employed as a starting 
point. Ultimately, the fire department should be involved in inventory 
definition along with other potential users. 

b. Originating point for data 

The supply function is the appropriate agency for initial 
input. Different bases have different organizations designed to provide 
the supply function to host and tenant organizations. In addition,'sorne 
bases have a greater degree of local purchase than others. To effect 
the development of an inventory, it will be necessary to have input from 
a l l  types of supply or purchase methods. 

Within the supply function, often the agency providing for 
tenant organizations does not work through the base BEE or otherwise 
follow the I M  or other standard classification for health or environ- 
mental hazard used by the particular base. This situation may also 
apply to on-base contractors as vel1 as for local purchase items. It 
will be necessary to have a high level of consistency among the dif- 
ferent supply or purchasing organizations and their methods at each base 
for an inventory system to become functional and effective. 

c. Location of HAZMATs 

In an inventory tracking system, the location of chemicals 
is extremely important information for the emergency response personnel 
and BEE. Up t o  the point of "sale," Base Supply should have a good know- 
ledge of its inventory. However, once "sold," the precise location of 
a chemical is not so important to the supply function. The supply func- 
tion nust only know the delivery point or the person who has the 
authorized supply account. The ultimate location of the chemicals and 
that of the responsible individual may not be the same. In fact, the 
chemicals may be redistributed to various locations (portions of a given 
chemical order going to several locations). 

At the delivery point the system loses whatever data the 
supply function has to contribute; therefore, it will be necessary to 
identify a method for obtaining this information on redistribution, so 
that chemical inventories can be developed by location. One method is 
for individual shop foremen to have a reporting respcxsibility; another 
would be to have BEE and/or some emergency response agency become 
involved. Of all the options, only one seems appropriate and work- 
able: that of the responsible person or office holding a supply 
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account. For example, if this individual does not provide proper infor- 
mation, further supplies will be withheld. Administrative control of 
this type is highly effective. 

Placing the responsibility for determining the final loca- 
tion at the level of the holder of a supply account provides a good 
mechanism €or accountability. This accountability can take the form of 
a required periodic (i.e., monthly) reporting of locations of chemicals 
to the agency heading the inventory program. By placing this responsi- 
bility on the holder of a supply account, the number of data sources for 
the inventory program decreases drastically as compared with other 
alternatives, such as individual shops. Such a process would place the 
responsibility to identify final locations and quantities of chemicals 
with the same person/office that has the authority to purchase them. 
Thus, responsibility and authority fall into proper relationship. 

d. Identification of waste 

When a material is at the end of its useful life, it becomes 
a waste. Wastes will either be RCRA wastes or they will not. It is 
likely that most hazardous wastes will be derived from either IEX 8 or 
I M  9 materials. There is no exact correspondence between IEX codes 8 
and 9 and materials classified as RCRA wastes. However, for those 
materials classified as RCRA waste IEX 8 or IEX 9, very careful tracking 
must take place. RCBA, as well as other specified waste, is accumulated 
at defined accumulation points and each of these points has a designated 
manager. This manager requires specific information for legal purposes 
before accepting waste, and this point in the process is an ideal spot 
for requiring source information. 

Thus, again, by placing responsibility at a focal source, 
the accumulation point, requisite information can be obtained. Refusal 
to receive the waste without identity of the source should be sufficient 
to ensure compliance. This ascertainment of waste is vital if the 
system is to provide usable information about W M A T s  on working levels. 

e. Working levels of HAZMATs 

The fire chief's desired goal for a WMAT inventory system 
is to know the locations and typical quantities of HAZMATs. In prin- 
ciple, by recording incoming and outgoing levels €or several months to a 
year, an inventory of materials with less than a year's practical usage 
Life can be determined. However, in bases where research facilities 
exist or in shops that have a very slow turnaround of certain materials, 
a year's observation may not yield much useful information. 

It is important to have a systematic program of quality 
assurance evaluations. This program should include checks at several 
levels. The first level should be with the person/office holding a sup- 
ply account. Periodic computer evaluations of shop inventory should be 
checked manually by the person/office who purchased the materials for 
the specific shop. Again, as before, responsibility follows authority. 
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A second stage of quality assurance for working level inven- 
tories can come either from an independent agent (custodian of the com- 
puter inventory) or from BEE and fire department walkshroughs. For the 
shops suspected to be most hazardous, this latter option should be 
employed. This joint BEE and fire department function would be very 
similar to the present program of annual walkthroughs by BEE and fire 
department to spot hazardous situations and to maintain familiarity with 
base facilities. 

f. New materials 

New HAZMATs may be ordered at any time and quantities may 
vary from small laboratory bottles to industrial Levels. The computer 
inventory system will not be able to identify a working level until 
several chemical turnovers have occurred (i.e., months to perhaps g 
year). Furthermore, it would take at least a month before the fire 
department could learn of the presence of this new material. A formal 
process of information transmission from BEE to the fire department 
would be of assistance for this situation with new materials. 

The BEE and fire department 
should involve an agreed-upon protocol. 
should be: 

- Is the material so highly 
small quantities should be identified? 

interaction for new HAZMATs 
Some of the considerations 

toxic that location of even 

- Is the order a large enough quantity that even if it has 
a low hazard rating, its arrival should be known immediately? 

- Would emergency response personnel have proper equipment 
to deal with a spill of this new material? 

- Is the material similar enough to something already on 
base that personnel protective equipment already in hand would be suffi- 
cient in case of a spill? 

- Is the material going to a location where tlAZMTs are 
already present, or would this be the first HAZMAT at the intended user 
location? 

Upon consideration of these and possible other issues, %EE would apprise 
the fire department that a new material was on order and that it would 
be delivered to a specific location. This advanced warning would allow 
the development of a prsfire or preincident plan that would include the 
presence of the new flAzHAT. If warranted, this planning could be 
accomplished before the material actually arrives on base. 

g. Implementation 

As discussed in the beginning of this section, a variety of 
These requirements can be agencies need M U A T  inventory information. 
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quite different as exemplified by the discussion of inventory initia- 
tives at three of the bases visited (Section IIB and GI. 

The AF allows a plurality of mechanisms to operate. In the 
cases reviewed, one agency in charge of the inventory was doing so as a 
result of a directive to develop a HAZMAT inventory system. The others 
are more informal initiatives and are based on a need expressed by the 
fire chief rather than because of a directive from the Base Commander or 
command level staff. Whatever the reason for developing an inventory, 
the fire department can make use of available information. 

Facilitation of an inventory system requires constant atten- 
tion to detail. If a fire chief attempts to persuade the HAZMAT users 
to send him inventory lists, chances are that there will be a low return 
rate. However, if there is a command-wide or base-wide directive for 
organizations to support the inventory initiative, it will be accomp- 
lished. 

Therefore, a best plan for all bases would be to obtain the 
support of the Base Commander or major air command in obtaining inven- 
tory data. Such participation is absolutely essential to the success of 
this labor-intensive activity. Conceptually speaking, the fire chief 
should be a user of an inventory rather than a developer. It seems more 
Logical that either BEE or a regulatory organization carry the develop- 
ment and maintenance of an up-to-date W M A T  inventory. As long as a 
line of authority is established, success will follow and regular 
updates will proceed as per the directive. 

h. Interface between HAZMAT inventory and Hazardous Material 
Incident Management System 

The HMIMS, described in detail in Section V, is a com- 
puterized system that assists the fire chief in decision-making and 
incident management. As such, a variety of information types are neces- 
sary. Critical points of information are: 

- what materials are on base? 

- what quantities are there? 

- vhere are they located? 

This information can be accessed by the HMIMS electronically from a com- 
puterized inventory, given appropriate computer interfaces, that will 
probably vary from base to base. The use of relational data base man- 
agement systems and ASCII files will allow data in the W M A T  inventory 
to be accessed by the HMIHS. 

Inventory systems derived by accessing computer records from 
the supply function will often contain a NSN and not a chemical name for 
material identification. This lack of data seems to present a problem 
in identifying the particular chemical or mixture, but this dilemma can 
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be addressed by searching the DOD HMIS (now on CDROM disks), which con- 
tains all HSDSs obtained through the M)D procurement processes. Chem- 
ical names and other pertinent incident-response information usually can 
be obtained from these MSDSs. Information is then available for use in 
the HMIMS in assisting the incident respondent. If specific information 
is not available from the MIS, BEE should be consulted, since it is 
their responsibility to assure that adequate information is available 
€or any chemical on base. 

i. Need for uniformity 

Observations made during the investigators' site visits 
demonstrated a wide variety of efforts to develop both WMAT inven- 
tories and incident management systems. Up to a point, this plurality 
is reasonable; however, plurality carries the cost of redundant develop- 
ment efforts. 

It is not vithin the scope of this work to evaluate economic 
impact of duplicative efforts from base to base and from agency to 
agency within a base. Identified above in this section are the three 
prime users of W M A T  inventories--BEE, EM, and Emergency Response. Each 
user has slightly different needs but the informational requirements are 
essentially the same, and these functions exist at each base. If imple- 
mentation were the only cost, then each base could rightfully expect to 
implement its own ideas. However, development costs of an inventory 
system are an important consideration and should not be incurred except 
at a few trial locations. The development of a headquarters-level 
policy on a M M A T  inventory system and the promulgation of implementa- 
tion directives are vital to the success of a fully functional WIHS. 

K e  PERSONAL PROTECTIVE CLOTHING, EQUIPMENT, AND MATERIALS TO HANDLE 
flAzMAT INCIDENTS 

1. Chemical Protective Clothing and Levels of Protection 

Chemical spills map result in dangerous conditions posed by 
characteristics inherent to the spilled chemicals, the amount of the 
material, and the environment of the area. 

The primary personnel hazards during HAZMAT incidents are asso- 
ciated with potentially harmful conditions arising from fire and health 
threats. Secondary consideration is protection of the environment 
through containment and control of spills. 

Because the greatest initial risk to human life is usually posed 
by explosion and fire, these hazards must be adequately assessed and 
controlled prior to further actions. After ruling out or controlling 
fire hazards, health risks must be assessed and protected against. Fol- 
lowing these efforts, initial actions to protect the environment, such 
as containment, may be taken. 
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The initial health and safety activities at a chemical accident 
consist of steps to identify the materials present, to determine the 
potential for fire/explosion, and to determine the risk to health and 
the environment. 

When a material is formally classified as a flammable material 
and a potential for explosive/flammable conditions exists (i.e., suffi- 
cient volumes have been spilled), an assessment of these conditions must 
be made upon entering the area. Under these conditions, special precau- 
tions must be taken to prevent all sources of ignition (e.g., static 
electricity and friction). Where explosimeter values are considered 
significant (i.e., in the range of 10 percent lower explosive limits or 
greater), the health risk also must be considered, because under these 
conditions several thousand parts per million of the flammable con- 
stituents are likely to exist. 

Adequate preparation for entry into conditions that may pose 
risks of either fire or health hazards requires an assumption as to the 
characteristics of the spilled materials. Inherent chemical and 
physical characteristics such as vapor pressure, boiling point, flam- 
mable limits, and toxicity must either be known or assumed to be "the 
worst-case" characteristics. 

The activity of assessing and categorizing conditions has been 
summarized in the Occupational Safety and Health Guidance Manual for 
Xazardous Waste Site Activities (Reference 19). This document was pre- 
pared jointly by the NIOSH, OSHA, U.S. Coast Guard, and EPA. The 
resulting categories of hazardous wastelmaterial zones are applied to 
hazardous waste sites and W H A T  incidents f o r  the purpose of generaliz- 
ing the degree of hazard. Chemical protective clothing (CPC) and 
personal protective equipment (PPE) are then selected for the designated 
zone. The categories or classifications are termed "levels of protec- 
tion" and are divided into A, B, C, and D. These protection levels were 
first developed by the EPA Office of Emergency and Remedial Response and 
have been adopted and applied to most HAZMAT activities. These levels 
are referred to in the NFA (FEMA) "Hazardous Materials Incident Analy- 
sis" Course, Arizona Division of Emergency Service, "Hazardous Materials 
First Responder Student Manual," Oregon Fire Standards and Accreditation 
Board, "Accreditation Guide for Hazardous Materials Technician I, 11, 
111, and Supervisor," and in 29CFR1910.120. The AF "levels of protec- 
tion" are titled as Levels I, 11, 111, and IV. These levels are 
referred to in the Chanute Technical Training Center, "Munitions/ 
Hazardous Materials Firefighting," Course No. C3AZR57150 001; in Andrews 
AFB 1776 ABW Oplan 19-8-87; and in Tinker A;FB Firefighting Branch 
Operating Instruction A-16: Hazardous Material/Chemical Incidents. The 
Proceedings of the 1982 Hazardous Materials Spills Conference also elab- 
orates on AF hazard levels (Reference 20). These levels are also 
referred to in AF decontamination procedures. Although AF levels of 
protective clothing correspond to decontamination levels one-for-one, 
there is no close correspondence between levels of protective clothing 
and levels of response, 
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AF Levels I, 11, 111, and IV do not correspond to the more 
universally accepted EPA Levels A, B, C, and D. Level A corresponds 
with Level I11 and Level B corresponds with Level 11. Levels C and D do 
not correspond to any of the AF numerical levels. 

In this report, available data and various classifications for 
protective clothing ate provided by the EPA classification scheme. 'This 
more universal system is adopted by NFA and cited in federal regula- 
tions. Published information and data collection are in abundance 
through this system. 

The maximum protection for HAZMAT workers is designated as 
Level A. Level A protection is appropriate when environmental condi- 
tions are such that short-term exposure will result in serious acute 
health effects or death, Worker protection consists of a totally 
encapsulated suit with a SCBA. The suit environment is maintained under 
positive pressure to reduce the transport of hazardous substances into 
the suit if it should leak, The SCBA is worn inside the suit to protect 
it from contamination and to provide the air supply to create the posi- 
tive suit pressure. CPC compatibility with known, released substances 
is checked before workers enter the hazardous area. Level A protection 
is also the CPC of choice in cases where the released substance is 
unknown. 

Level B protection provides HAZMAT workers with maximum respira- 
tory protection but a lower level of skin protection. The use of an 
SCBA is mandatory. Suits with zip-on closure and detachable hoods can 
be worn .  Again, compatibility between the released substance and the 
suit material(s) must be checked. Level 3 protection is the minimum 
protection for initial W T  response team members. 

Level C protection is used when criteria for a released sub- 
stance allow the use of airpurifying respirators, In other words, this 
level is selected when types and concentrations of respirable materials 
are known or have adequate wearing properties. Protective clothing con- 
sists of coveralls, apLash protection, faceshields, gloves, and boots. 
However, continuous monitoring is required to protect workers from 
sudden releases of other substances or increased concentrations of 
released substances. 

Level D protection includes only basic protective clothing. A n  
emergency escape mask is an important component of this equipment and is 
to be used in a sudden or unexpected release of substances. Air moni- 
toring equipment should also be used. 

Each incident of a hazardous chemical spill must be evaluated as 
a unique event with unique characteristics, which are used to determine 
the level of protection required by WMAT personnel. Site-specific 
parameters are to be evaluated by trained, qualified personnel. When 
the released substance, level of concentration, and worker-contact 
possibilities are unknown, the selected level of protection must be 
based on professional expertise and judgment, but generally "worst-case" 
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conditions must be assumed. In addition to CPC and equipment, measures 
such as safe work procedures, decontamination, selection of site-entry 
requirements, and other safety practices increase overall protection of 
HAZMAT personnel. 

2. The Chemical Protective Clothing Selection Process 

The CPC selection process for HAZplAT incidents involves review- 
ing data as well as balancing many competing factors. The CPC selection 
process for a HAZMAT emergency response program should provide response 
team members with the best possible protective clothing and equipment as 
well as be cost-effective (References 21 and 22). These somewhat con- 
flicting goals can be met by carefully evaluating the W M A T  emergency 
response needs in a base-specific manner. To do so requires that people 
with both the technical expertise and a detailed knowledge of base 
activities relative to the transport, use, and storage of HAZMATS be 
involved in the CPC selection process. 

There are two levels to the selection process for HAZMAT emer- 
gency response programs. The first level involves selecting an inven- 
tory of HAZMAT CPC and PPE to be maintained at the base fire depart- 
ment. PPE is a generalized category that covers all protective devices 
such as respirators, SCBA, goggles, faceshields, gloves, hoods, splash 
suits, FES, etc. Because of the variety of hazards or risks associated 
with chemical spill emergency response, this inventory must include CPC 
and PPE capable of adequately protecting the LIAZMAT team members in a 
variety of different emergency response environments. The second level 
of the selection process involves selecting the appropriate CPC and PPE 
from the previously established inventory €or response to each HAZMAT 
incident. 

When enough information is available at the "spill scene," the 
BEE or Health Physics Advisor must select appropriate CPC and PPE for 
response personnel (AFOSH Standard 127-68). Because responders' Lives 
could be at risk, the general inventory at the fire department must be 
routinely checked and updated to assure that proper clothing and equip- 
ment are available when needed. 

3. Base HAZMAT Assessment 

Advanced planning is an important aspect of the CPC selection 
process and should include a review of past HAZMAT spill/incidents. 
Records should be analyzed to determine where spills occurred most often 
and what types of chemicals and volumes were typically involved. This 
information can be helpful in determining appropriate types of CPC and 
PPE that may be needed by the fire department (and in particular the 
materials needed for more expensive FES). Integration of the chemical 
inventory list with the analysis of past incidents is herein referred to 
as the Base W M A T  Assessment (BHA). The BHA provides groundwork for 
the selection of a base specific W M A T  CPC and PPE inventory. 
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AFOSII Standard 127-68 defines the makeup of the chemical spill 
emergency response team to include: the fire department, the BEE or 
Health Physics Advisor, and the BEC. The team may vary by command and 
by the needs of the individual W M A T  emergency. Decisions pertaining 
to CPC selection and sampling techniques at the spill site are to be 
made by the BEE. The BEE and fire department are also responsible for 
periodic visits" to areas of chemical hazard and are to be consulted 

before chemicals are ordered. Furthermore, the BEE and fire department 
are to advise on proper handling and use of chemicals at the base and 
before potentially incompatible chemicals are stored together. 

I1 

Additionally, AFOSH Standard 127-68 mandates a base specific 
inventory of extremely toxic chemicals and chemicals stored in large 
volumes (and their locations) . This "inventory list" should be verified 
regularly and updated during the walk-through inspections (AFOSH 
Standard 127-68). 

4. Base Speciiic Chemical Protective Clothing Inventory Selection 

The BHA should ideally be completed before extensive CPC selec- 
tion and requisition. However, if this is not possible, the CPC selec- 
tion process can be easily "updated" and refined to incorporate infor- 
mation obtained as a result of a BHA. 

No one CPC material will adequately protect responders from all 
chemicals (References 21, 22, and 23). Because of the potential risks 
involved for responders and the inability of one polymer to provide 
protection from all chemicals, the selection process is complex and 
involves several levels of decisions. First, the need for a specific 
garment must be identified (e.g., an FES). There are several different 
polymers (and layered combinations of polymers) used in construction of 
these suits thac have unique permeation characteristics relative to 
different hazardous chemicals. beerials used in protective garments 
include, but are not limited to butyl, chlorinated polyethylene, natural 
rubber, neoprene, nitrile, polyethylene, polyurethane, polyvinyl 
alcohol, PVC, Sara&, treated w v e n  fabrics, and composites of these 
materials (Reference 2 4 ) .  The BHA should be consulted to deternine the 
composition of the suits [i.e., to select polymer(s)]. Chemicals 
identified in the BHA as having the highest potential for spillage or 
those that: are spilled most frequently should be checked against permea- 
tion data (both manufacturers' and open literature data) to determine 
the appropriate suit composition (References 22, 25 and 2 6 ) .  This 
approach makes it possible to select the suit that affords the greatest 
protection for "more commonly encountered" chemicals. When funding is 
important, the choice can be made aore easily by identifying one suit 
that provides the greatert range of coverage. However, if an AF base 
has a large inventory of €&?MATS and a history of frequent spills, 
several fully encapsulating Suits constructed of layered polymersi may be 
necessary to provide adequate protection for emergency responders. 

To endure that the proper CPC is chosen, people with the 
required technical backgrounds must be involved in the selection 
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process. Because of their expertise and experience with base operations 
relative to chemical safety and emergency response, the BEE, BCE, and 
fire chief should participate in these selections. Additionally, it is 
recommended that an industrial hygienist be involved in the final selec- 
tion process. 

The CPC and PPE lists provided in Appendix B of this report out- 
line the basic CPC and PPE needs for a W M A T  emergency response team. 
Although these lists are not all inclusive, they include commonly used 
clothing and equipment necessary for responding to different "chemical 
emergency scenarios" based on the required levels of protection. These 
lists present generic types of CPC that individual AF base W M A T  teams 
should consider acquiring, depending on their specific needs. Once the 
generic types of CPC needed are identified, a more detailed selection 
process must be used to determine the appropriate material(s1 of con- 
struction (polymer or polymer layers). Data on materials of construc- 
tion are provided in Appendices C through ti. 

Because certain pieces of the PPE are more likely to have 
significant contact with liquids, attention should be focused on these 
PPE items, particularly gloves, FES (both positive and negative pres- 
sure), footwear, and splash suits. These items must have the ability to 
withstand the chemical that is encountered (i.e., do not degrade and 
provide protection against significant permeation). 

5 .  Chemical Protective Clothing Selection Factors 

The three most important factors that must be considered when 
selecting a specific type of CPC are: (1) exposure situation, 
(2) toxicity of the chemical(s) involved, and ( 3 )  permeation data 
(Reference 21). Additionally, secondary factors to be considered are 
comfort, dexterity, cut and tear resistance, quality control, and heat 
stress. 

While several different types of "chemical protective suits" 
offer protection against various types of chemicals and exposure situa- 
tions, the four suit types of interest €or emergency response situations 
are: totally encapsulating chemical-resistant suits (positive and 
negative pressure), flash protection suits, splash suits, and disposable 
chemical resistant suits. Each of these suit types will be discussed 
relative to available materials of construction, permeation data, and 
chemical compatibility. 

a. The exposure situation 

Assessing the exposure situation for an emergency response 
incident can significantly influence CPC selection. There are four 
basic exposure situations: (1) splash, (2) liquid contact, ( 3 )  high 
vapor concentration, and (4) intermittent liquid contact (Refer- 
ence 21). During HAZMAT response activities any combination of these 
four situations is possible. 
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By either knowing or being able to predict W M A T  exposure 
situations (based upon case histories in the BHA or site specific-infor- 
mation during an actual spill) intelligent, eost-saving CPC selections 
can be made. For example, if spill records of a given AF base indicate 
that most of the chemical incidents involve small volume jet-fuel spills 
related to overfilling tanks, the M M A T  response team should not 
attempt to acquire a complete line of level A, fully encapsulating posi- 
tive-pressure suits. A "situation-specific" example would be a response 
incident involving a Large o i l  spill on a concrete pad. The exposure 
analysis by the BEE or Health Advisor at the scene indicates that liquid 
contact with boots and, possibly, hands are the most probable expo- 
sures. In this case boots or boot coverings, gloves, and a splash apron 
or suit (of appropriate construction) would afford adequate protec- 
tion. Obviously, sending responders to the scene outfitted in FES would 
be costly and present unnecessary hazards. 

Assessing the exposure situation for W H A T  emergency 
response situations is often difficult because of severe time con- 
attaints. Historical information from the BHA can be useful as a 
general screening tool for CPC inventory selection. However, an expo- 
sure situation analysis must be performed for each W M A T  incident to 
select the appropriate protection from the inventory available. Emer- 
gency responders must sometimes over dress" when complete information 
is not available, as in the preliminary stages of a WMAT event. 

1: 

b. Toxicity of chemicals 

Determining the toxicity of a given chemical is probably the 
most difficult part of the selection process (Reference 21) because 
dermal exposure risk data are generally scarce or nonexistent. Tori- 
cological information such as rodent LD5* results and human skin permea- 
tion data are available for some chemicals but typically difficult to 
interpret and usually not adequately compiled and synthesized (Refer- 
ence 21). It is recommended that someone with an industrial hygiene or 
general toxicology background should be involved in evaluating chemical 
toxicity in terms of CPC selection if useful information cannot be 
obtained from available resources (manufacturer, literature, etc.). 

c. Pewation data 

Permeation data are the most useful infomation for select- 
ing the proper CPC €or a given HAZMAT incident. Information regarding 
the physical state and relative concentration of the chemicals involved 
should also be available. 

Permeation is the process by which a chemical passes through 
the molecular structure of a "barrier material," in this case, the CPC 
polymers. The ability of a CPC polymer to resist permeation by a 
chemical must be considered before a specific type of CPC is selected 
for an emergency response. If CPC is composed of a material readily 
permeated by the spilled chemicals, the CPC would provide minianal pro- 
tection from the hazard and increase the responder's risk. 
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To avoid exposing responders to unnecessary risks, permea- 
tion data should be consulted. However, there are several references 
for permeation data, and the data frequently are incomplete and of 
questionable quality (Reference 21). For example, during a HAZMAT inci- 
dent involving anhydrous diethylamine, the face shield of a responder 
(from the San Francisco Fire Department's Hazardous Materials Team) suf- 
fered severe damage (decomposed). This experience illustrates the 
importance of a technically sound selection process. The permeation 
data source that had been referenced recommended butyl rubber suits but 
had not considered the faceshield, which was made of polycarbonate. A l l  
components of CPC (including the faceshield, exhaust valves, footwear, 
gloves, etc.) that are exposed to the hazardous environment must be 
evaluated for chemical compatibility. 

Permeation charts are published by several manufacturers and 
are available in the open literature. Several of these charts and 
tables are included in Appendices C through 8. Depending on who per- 
formed the test, the test procedures used, the test equipment used, and 
other factors recorded there may be variation in the results for the 
same polymer (Reference 21). Computer data bases that combine data from 
both manufacturers and the open literature are now available. Two such 
data bases are: CPC base (Version 1.0, Arthur D. Little, Inc., 
Cambridge, Mass.) and Chemical Degradation Data Base and Selection Guide 
for Resistant Protective Materials (Version 1, Instant References 
Sources, Inc., Austin, Tex.). Another compilation of permeation data is 
provided in Guidelines for the Selection of Chemical Protective 
Clothing, which is available through the American Conference of Govern- 
mental Industrial Hygienists, Inc. (Reference 22) and has been included 
in Appendices C and H. These information sources have an advantage as 
they were compiled outside the manufacturing community and may be con- 
sidered to be objective. The computer data bases are recommended for 
their extensive information and ease and speed of access. 

Some caution must be exercised when using permeation data to 
select appropriate CPC polymers for various chemicals. Manufacturers' 
data are commonly expressed in qualitative terms such as "excellent" or 
poor." This type of general information is virtually useless unless 
these terms are quantified. Another parameter typically reported for 
CPC polymers is "breakthrough time." This is the time elapsed between 
applying a "challenge" chemical to one side of a polymer and the detec- 
tion of the chemical on the opposite side. The detection indicates that 
the polymer has been permeated by the "challenge" chemical. Break- 
through time is often misinterpreted. It is assumed that during the 
time before breakthrough, there is no exposure. Because detection of 
breakthrough is limited by the detection limits of the testing equip- 
ment, such reasoning can be fallacious (Reference 21) .  A breakthrough 
below detectable limits potentially could put the responder at risk, 
especially for highly toxic materials such as potent carcinogens. It is 
important to examine the permeation rate in combination with break- 
through time. A polymer may have a short breakthrough time but a signi- 
ficantly low steady-state permeation rate, which could indicate that the 
material may be good material for specific chemical hazards. 

II 
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Comparing permeation data for the same material made by 
different manufacturers can pose problems, because permeation rate is 
affected by several factors: the manufacturing process the source of 
polymer resin, additives, and quality control (Reference 21). Other 
important factors affecting permeation Characteristics of polymers that 
are typically not quantitatively determined include thickness of the 
polymer and temperature during testing. A further complication involves 
permeation characteristics of polymers €or chemical mixtures. Charac- 
teristics of mixtures are virtually unknown and represent a significant 
problem for those involved in selecting CPC for BAZMAT incidents 
(Reference 21) .  

d. Other factors 

Other factors must also be considered. How well does the 
garment fit? An FE5 that doesn't fit can further endanger a responder 
just as an improperly fitted respirator or a pair of gloves. Improperly 
sized garments restrict mobility and are more prone to tearing. General 
dexterity allowed by the garment is another important factor. For 
Levels A and B protection, a CPC ensemble is required. All components 
of this ensemble must function together to protect the responder. Cut- 
and-tear resistance data for CPC polymers should be examined for situa- 
tions where 'considerable movement in restricted areas is required and 
objects such as barrels or tools are handled. For Levels A and B with 
FES, heat stress becomes a major problem and responders must be care- 
fully monitored. Incorporation of a cooling vest into Levels A and B 
ensembles can be an effective way to deal with heat stress (Refer- 
ence 27). 

6 .  Selected Chemical Protective Clothing Types 

a. Fully encapsulating chemical resistant suit 

A fully encapsulating chemical resistant suit provides the 
highest level of protection from chemical exposure for a HAZMAT 
responder (required for Level A protection). These suits are used when 
high concentrations of airborne substances that may severely affect the 
skin are known or thought to be present. Level A suits are also used in 
confined, poorly ventilated areas when high concentrations of toxic 
vapors, gases, or particulates are anticipated or may be encountered. 
Any response situation involving highly toxic substances that pose a 
risk of skin sorption (e.g., fuming corrosives) requires a totally 
encapsulating suit. 

(1) Materials of construction 

Reusable FES are typically composed of thick polymer 
films or polymer-coated materials. The most common suit polymers are 
butyl, chlorinated polyethylene, polyvinyl chloride, and VITOM. The 
use of multiple layers of different polymers ("hybrid suit fabrics") 
with the FES polymer is a relatively recent trend that is significantly 
increasing the chemical resistance of FESs (Reference 2 4 ) .  Two of these 
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hybrid suit fabrics, Vautex@ and Betex@, are available and are composed 
of Viton-on-nylon-on-neoprene and butyl-on polyester-on-neoprene, 
respectively. Two other recent breakthroughs in FES fabrics are 
CHEMRELB (patent pending, Chemron, Inc.) and Challenge@ 5200 (product of 
Chemical Fabrics Corporation, Inc.). The CHEMREL@ FES are limited use 
garments and will be discussed later. The Challenge@ 5200 material is a 
supported fluropolymer composite incorporating Teflon@, trademark of 
DuPont (see Appendices D, E, and F). 

A major problem with expensive, fully encapsulating 
suits is decontamination. Nondestructive techniques €or assessing the 
amount of contamination present in the suit before and after decon- 
tamination are not available. Contamination of the polymer matrix is 
virtually impossible to remove and may work its way to the inside sur- 
face of the garment, exposing the next responder when the suit is 
donned. CPC must be properly inspected before wearing. Appendix C 
contains a checklist for inspecting all types of CPC. Decontamination 
procedures vary but some (such as heat drying or high-pressure freon 
showers) degrade the polymer and decrease its lifespan (Reference 28). 

One way to alleviate this problem is to have responders 
wear an inexpensive disposable cover suit over the expensive reuseable 
suit. Cover suits made of TWE@ laminated with SARANEe offer another 
layer of chemical protection and protect the suit from direct contact 
with the hazard. The CHEMREL fabric provides even better chemical 
protection and can also be used as an outer cover garment. 

( 2 )  Permeation data and chemical compatibility 

At this time, the Challenge@ 5200 fabric is unsurpassed 
in chemical resistance and represents a significant improvement in CPC 
fabrics. As might be expected, these FESs are very expensive. Butyl 
rubber is probably the most comon material used in the construction of 
FES, and butyl rubber exhibits resistance to many contaminants (excep- 
tions being halogenated hydrocarbons and petroleum compounds 1. VITON@, 
a fluoroelastomer similar to Teflon@, is an expensive material with 
excellent resistance to aromatic and chlorinated hydrocarbons and 
oxidizers, but is degraded by some common compounds such as acetone. 

The U.S. Coast Guard has been involved in an extensive 
FES material testing program and recommend selection of an FES based on 
chemical compatibility information. Once again, this selection process 
includes an assessment of the chemicals most likely to be encountered. 

Appendix C is an extensive CPC material-chemical com- 
patibility matrix taken from Guidelines for the Selection of Chemical 
Protective Clothing (Reference 22). It presents material-chemical 
compatibility data, where available, for the FES materials mentioned 
above (except for Challenge@ 5200). Permeation data for the Challenge 
material are presented in Appendix D. Other specific manufacturers' 
data for hybrid fabrics and polymer blends, are presented in Appen- 
dices E, F, and C. Appendices B through 11 are intended for use as a 
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"selection resource." The limitations of using this type of data must 
be considered. 

Another factor with a direct bearing on the protection 
afforded by an FES and which must be considered involves evaliuation of 
FES components. Most tests evaluate the suit polymer but do not evalu- 
ate suit components such as the faceshield, faceshield gasket, and 
exhaust valves. These components are more susceptible to chemical 
attack and omitted from testing. Since chemical resistance of an FES is 
only as good as its most susceptible parts, it is recommended that 
information on these parts be obtained from the suit manufacturer. 

b. Flash suits 

Flash suits are designed to provide limited time protection 
in case a flash-fire occurs. According to Fyrepele Products Inc,, 
80 percent of all chemicals are flammable and (or) explosive, 

Three types of suits are designed for thermal protection. 
These are approach suite, proximity suits, and fire entry suits. Each 
of these suit types provides varying levels of thermal protection for 
working in a "fire environment," When there is a possibility of a flash 
fire at the chemical spill incident (not an actual fire at the scene), a 
flash suit should be worn over CPC. Flash suits are designed €or flash 
fires only. 

(1) Materials of construction 

Flash suits have various internal layers (typically 
Momed), but a11 have an aluminized outer cover. This outer layer is 
highly reflective, provides limited thermal protection, and is a limited 
barrier for steam, liquids, and weak chemicals. Because flash suits do 
not provide chemical protection, CPC must be worn underneath the flash 
suit. 

Because these layers of materials increase the risk of 
heat stress, some type of cooling equipment should be included if the 
suits are to be worn for extended periods. The conditions and length of 
use of these suits should be evaluated by a health professional for the 
specific conditions of use, 

c. Splash suits 

Splash suits are the first line of protection for HAZMAT 
personnel against a sudden spray of a hazardous substance. These suits 
prevent the extensive contamination or destruction of the primary suit 
chat may result upon contact wi&h a large quantity of a hazardous sub- 
stance. Splash suits can provide protection against organic chemicals 
and highly corrosive acids and caustics. These suits can be manu- 
factured from a single material or a combination of materials and are 
recommended for use as disposable clothing. It is recommended that such 
suite be used when reusable encapsulated suits are worn, because of the 
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extremely high replacement cost of the latter. The use of splash suits 
can also reduce the amount of cleansing and rinsing solutions and 
generated waste due to decontamination of the primary suit. 

d. Disposable suits 

Disposable and limited use CPC is a topic currently receiv- 
ing attention. A significant amount of research involves determination 
of breakthrough time for CPC polymers, costs of disposable CPC, and 
effectiveness of decontamination procedures. 

The cost of CPC varies greatly and disposable suits offer an 
initial savings. Level A fully encapsulating reusable suits are also 
very expensive (typically range from $1 to $3,000) relative to dispos- 
able fully encapsulating suits (typically $50 to $100). The cost factor 
makes disposable chemical resistant suits an attractive alternative. 
Houever, the question of how well these garments protect the responder 
is aleo critical. 

(1) Materials of construction 

Currently two disposable CPC fabrics are dominating the 
field of disposable CPC. Both of these materials, SARAN=@-laminated 
TWEK@ and CHEMRELB, are limited use hybrid fabrics that provide good 
chemical protection against a variety of chemicals. A SARANEXB- 
laminated TYVEK@ fully encapsulating positive pressure suit has been 
designed which provides the same degree of protection as the one-piece 
butyl suit (Reference 29). Because the disposable suit weighs much 
less, heat stress for the worker is reduced and greater mobility and 
comfort are provided, At the time of his study, Garland and co-worker 
estimated the butyl suit cost $150 to $200 per wearing (due to high 
maintenance costs), whereas, the SARANEXB-laminated TWEK@ suit cost is 
approximately $40 .  

The CXEMREL@ fully encapsulating suit is another signi- 
ficant breakthrough in limited use CPC. The CHEMRELa fabric is a lami- 
nated material containing polar and nonpolar polymer layers, which give 
the CHEMRELB fabric superior chemical resistance. 

( 2 )  Permeability data and chemical compatibility 

The CHEMRELB fabric was tested by the Radian 
Corporation against some of the same chemicals which DuPont has tested 
SA&ANEX@-TWEK? fabric against. CHEMRELa was superior for 37 of the 
39 chemicals used in this test. Results for the other chemicals were 
the same as SARAN-TYVEK@ (Appendix E). When the CHEMRELa results are 
compared to MSA's reusable Level A fully encapsulating Chempruf I1 suit 
fabrics (VAUTEX@ and BETEX@), out of eight common chemicals the CHEMRELB 
fabric results are superior on four, undetermined on three, and inferior 
on one (Appendix F). CHEMREL@ suits are relatively inexpensive (start- 
ing at $751, making them cost-effective. 
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7. Chemical Protective Clothing Selection Logic 

. *- 

From the preceding discussion it is clear that CPC selection is 
a complex process with many, often competing, factors to consider, with 
all the variables involved, it is important to follow a selection pro- 
cess that provides a method for logically sorting the necessary informa- 
tion. NIOSH has published a selection guide titled "Personal Protective 
Equipment for Hazardous Materials Incidents: A Selection Guide" (Refer- 
ence 23) that provides this type of selection methodology. Part I of 
this document describes the factors which must be considered in making a 
rational selection." Part I1 of the NIOSH document contains a step-by- 
step decision logic for selection of respirators, protective suits, and 
ancillary equipment. This publication is available through the American 
Conference of Governmental Industrial Hygienists, Cincinnati, Ohio. In 
general, the document is a valuable resource in establishing and main- 
taining a HAZUAT emergency response CPC/PPE program. 

l t  

Use of disposable and limited-use chemical protective suits 
alone is not recommended for Level A protection. However, recent 
developments in polymer chemistry, as discussed in the previous sec- 
tions, are likely to change this situation. At this time, the safest 
and least expensive ensemble for situations involving unknown chemicals 
is a reusable, totally encapsulating, positive-pressure suit incorporat- 
ing a cover garment composed of SARANEX@-TYVEK@ or CHEMRELB fabric. 
This ensemble has these advantages: increases total chemical protection 
for the responder, protects the more expensive FES from direct contact 
with the chemical environment, and is cost-effective. Based on the 
spill incident environment ,'* a disposable suit may provide sufficient 

chemical protection for the responder without requiring the use of a 
more expensive FES, Because of their lighter weight, greater comfort, 
reduced heat stress, and cost-effectiveness, disposable suits are desir- 
able when appropriate for the situation. 

'' 

It is not possible to provide detailed, site-specific recommend- 
ation for an inventory of GPC without having surveyed each Location. 
Primarily, information deemed necessary to provide reliable recornmenda- 
tions for an inventory include: 

a. historical infomation on size, identity, and complexity of 
previous chemical spills chemical inventory of stored, handled, and 
transported chemicals 

b. numbers of responders 

C. current practices and procedures used in handling and trans- 
portation of hazardous chemicals and the rapidity with which CPC stocks 
may be replenished. 

The steps listed should be followed to achieve the user's goals 
of selecting CPC. 

..._ 
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a. Define the chemical threat 

(1) Identify the chemical or chemical class 

(2) Specify the physical form of the chemical, that is, 
solid, liquid, or vapor 

( 3 )  Acquire information on the mode of action of the chemi- 
cal, that is, irritant, corrosive or toxic 

( 4 )  Search the literature for supporting information such 
as TLV or STEL 

b. Define the exposure profile 

(1) Determine whether the user will be exposed to vapor, 
splash, or deluge of the chemical 

(2) Specify the frequency of exposure, that is, limited, 
intermittent, or continuous 

( 3 )  Specify the type of exposure, for instance, escape, 
rnaintenancelrepair, or entryjcleanup 

c. Determine the degree of protection required 

(1) OSH4 guidelines 

( 2 )  Material safety data sheet 

( 3 )  User experience 

(4) Other 

d. Select garment design and material 

(1) Vendor's data sheet 

( 2 )  ACGIH Guidelines for the Selection of Chemical Protec- 
tive Clothing 

( 3 )  W A R D L I N E  

ea Specify accessory equipment 

(1) Communication 

(2 )  SCBA 

( 3 )  Air supply 

(4) Cooling 
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A questionnaire developed by MSA, including the above items, can be used 
in CPC selection (Reference 30). 

If it is assumed that an incident should occur which requires 
Level A protection, each responder should have a minimum of one complete 
outfit of gear as listed in Appendix B Table 0.1. Additionally, there 
should be at least one spare cooling vest and air tank (for recharging 
and/or refilling) for each responder. For single-use items such as 
gloves and underwear, at least three changes should be stocked, 

For Levels B, C, and D incidents, the key factors in determining 
the recommended inventory are the likelihood of occurrence, the probable 
duration, and the number of responders. Generally, it is assumed that 
an incident restricted to the base would not exceed a 2-day duration. 
Therefore, f o r  each responder, it is recommended that sufficient CPC 
should be stocked to support two shifts of response. At least 12 units 
of all single-use items (from Appendix B, Tables 8.2, and A.4) should be 
available. 

Due to financial or other constraints, it msy be necessary to 
maintain a minimum inventory of CPC and yet one which still provides 
protection to responders. If this is the case, it is well to remember 
that CPC from Appendix 8, Table B . 1  (Level A CPC) may "doubLe" for a 
Level B, C, or D response, and Level B chemical protective clothing may 
be used for a Level C or D response and so on, but not vice versa. 
However, several problems exist vith trying to minimize CPC inventory in 
this manner. Generally, the higher the level of protection provided, 
the heavier, the bulkier, the hotter, and the more expensive the CPC is 
expected to be. In the final analysis, it would cost more to maintain a 
bare minimum" inventory of CPC than to stock appropriate equipment for 

each level of response. 
91 

8. Respirators 

The use of respiratory protection is specified on the basis of 
hazard level, either actual or anticipated hazards. Since there are 
unique limitations to each form of respiratory protection, certain steps 
are essential to enaure that the appropriate type of respirator is 
selected and that the respirator is properly used. 

Preparation for the use of respiratory protection includes 
establishment of a written effective respirator protection program as 
required by OSHA, DOD, and AF regulations (also ANSI 222.8). Signifi- 
cant components of these standards include appropriate training of the 
users, fitting of the equipment, medical evaluations, and periodic 
maintenance and inspection of the equipment. The training and 
maintenance/inspection requirements vary in the degree of complexity 
based on the type of respiratory protection. For technically sophioti- 
cated equipment such as SCBAs, the user training and equipment inspec- 
tions should be repeated frequently to ensure a state of readiness. 
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The highest level of protection is afforded by a supplied air 
respirator operated in the pressure-demand mode. The two most fre- 
quently used forms of supplied-air-respirator protection are the self- 
contained breathing apparatus and the airline respirator. Either of 
these types of equipment is suitable for Level A or B W M A T  operations 
(and for unknown degrees of hazard). Although either respirator type 
offers equal protection factors, the SCBA is selected most frequently 
€or HAZMAT incidents. 

The SCBA offers a source of pure air without an airline attach- 
ment. While this is the major favorable characteristic of SCBA respi- 
rators, there are also negative factors associated with SCBA, including: 

te 

a. 

b. 

C. 

d. 

weight of equipment (causing undue physical stress), 

restricted movement (due to bulk and weight), 

limited work cycle (air supply'usually 30 minutes or less), 

equipment requires frequent technical inspection and main- 
ance, a d 

e. operators must receive special training. 

While use of an airline respirator provides a solution to some 
of the significant problems associated with the SCBA, the problems 
associated with its use usually render it unsuitable for HAZMAT 
response. While the airline respirator crea'tes no limitation on the 
work cycle (i.e., no limits on amount of air supply) and the airline 
does not require the user t o  carry the air supply (added weight), it has 
an inherent restriction created by the air hose. This restriction sig- 
nificantly reduces its suitability on HAZMAT incidents. Airline hoses 
are limited in length (300  feet maximum), subject to contamination (and 
subsequent spreading of contamination), and the air supply system may 
require an unacceptable amount of time for setup. 

For known Level C conditions, a properly selected air-purifying 
respirator may be utilized. To ensure effective protection, it is 
essential that the user must be fitted for the type of mask, the proper 
cartridge must be selected, and the limitations of the respirator must 
be fully considered. While the air-purifying respirator is highly 
effective for particulate hazards (if properly fitted and worn), protec- 
tion from gases and vapors is not as certain. The use of air-purifying 
cartridges should be limited to those materials that possess good warn- 
ing properties (odor thresholds lower than dangerous levels). 

Selection of the appropriate respirator for the hazard is pro- 
vided by a selection Logic diagram (Figure 21). 

9. Gloves 

Gloves are the most thoroughly tested of all CPC items, and 
substantial data are available on the resistance to chemical permeation 
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by various materials (Reference 31-35). Gloves are often the weak link 
in CPC items because they are subjected to the greatest amount of physi- 
cal stress (abrasion and tearing). A vide variety of natural and 
synthetic rubber and polymer materials are used to manufacture gloves. 
Numerous data bases are available that contain chemical-permeation- 
resistance information on the above materials. Gloves of the highest 
quality are worn in two layers in Level A and B environments, while all- 
purpose gloves can be used in Level C and D environments. For suits 
already integrated with gloves, another pair of gloves is used as the 
outer layer, Gloves must be chemically compatible with the spilled 
substance. Other points on which gloves are evaluated are flexibility, 
dexterity, puncture and abrasion resistance, gripping capabilities, 
whether or not they are seamless, and degree of thermal protection. 

10. Footwear . 

Footwear, like gloves, must also perform in a physically 
demanding environment, A wide selection of materials of construction is 
available to provide protection against both chemical contamination and 
puncture. Footwear that meets the American National Standards Xnstitute 
241.1, 241.4, and 241.5 safety specifications is recornended for maximum 
protection against puncture. Other safety components of footwear include 
nonskid soles, steel toes and soles, and comfort. It is recomended 
that footwear be integrated with totally encapsulated suits f o r  maximum 
protection in Level A and B environments. 

Seamless covers (pullover or snap-on) can be used as added pro- 
tection for WMAT workers wearing Lace-up type boots. Lace-up boots 
can be worn only in Level C and D environments. Both boots and covers 
can be coated with traction-enhancing materials for use in spills on 
smooth surfaces. Available footwear also in ludes snap-on foot guards 
constructed of plastic, aluminum, or steel. 

11. Chemical Protective Clothing Regulations 

The source for OSHA's 29 CFR 1910 standards that pertain to CPC 
are summarized in the following list: 

CFR ANSI 

29 CFR 1910.132 

29 CFR 1910.133(a) 

29 CFR 1910.134 

29 CFR 1910.135 

29 CFR 1910.136 

ANSI 241-1967 - General Requirements for Personal 
ANSI 287.1-1968 - Eye and Face Protection 
ANSI 288.2-1969 - Standard Practice for Respiratory 

ANSI 289.1-1969 - Safety Requirements for Indus- 
ANSI 241.1-1967 - Men's Safety Toe Footwear 

Protective Equipment 

Protection 

trial Head Protection 

. . .. 
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12. HAZMAT Response Equipment 

Remedial action at hazardous chemical spills generally proceeds 
through three phases: containment, cleanup and recovery, and disposal. 
Speed and correctness of actions of the initial HAZMAT response workers 
will have an indirect effect on each phase. In addition to CPC, initial 
WMAT personnel will require adequate equipment for spill control. 
High-quality, high performance spill control and cleanup equipment are 
required to minimize worker exposure and environmental damage. All 
equipment must be located in a specified area for rapid access and be 
readily transportable. Additionally, HAZMAT personnel should be well 
trained in the operation and application of all equipment. 

a. Detection and monitoring 

Primary airborne hazards routinely monitored during initial 
site entry and work in response to a M M A T  event include: 

(1) flammability/explosivity 

( 2 )  oxygen deficiency and 

( 3 )  airborne toxic materials 

Since the primary acute hazards associated with HAZMAT 
events are often those of fire and explosion, the use of an explosimeter 
is most often the first monitoring that is performed. The principle of 
operation and degree of sophistication of explosimeters varies. Essen- 
tially all commonly used explosimeters provide- results in units of per- 
centage of the lower flamroable/explosive limit. Most explosimeters 
depend on the presence of adequate oxygen to ensure accurate readings; 
therefore, the user is commonly advised to evaluate oxygen levels before 
using an explosimeter. Additionally, these monitors are sensitive to a 
number of materials and may fail to operate correctly if they have been 
previously exposed to materials such as lead (basically any material 
that deactivates platinum catalysts will invalidate explosimeters). 
Finally, the explosimeter is accurate only below and into the flammable 
range for gases, If an environment is encountered that contains levels 
exceeding the flaunnable range (too rich a mixture), the meter will pro- 
vide incorrectly low readings. Explosimeters are limited in that they 
do not indicate the presence of explosive dusts or mists; they indicate 
the presence of flammable gases and vapors only. 

Direct monitoring for the presence of toxic gases and 
vapors may be performed to identify the material or to determine the 
amount of the material; that is, qualitative versus quantitative moni- 
toring. 

If too little information is available on the identity of 
the materials involved in the HAZMAT incident, a qualitative evaluation 
may be undertaken. It should be noted that this method of identifica- 
tion is generally inferior to positively indentifying the materials by 
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using transporter logs and similar shipping information. Qualitative 
monitoring devices range from highly sophisticated devices, such as 
portable gas chromatographs and infrared analyzers, to relatively simple 
HAZMAT detector tube kits for decision-deductive reasoning schemes. 
While the sophisticated instruments can have the ability to perform 
accurate qualitative analysis, they are costly ($15,000 up), require 
significant technical maintenance, and often require a highly trained 
individual to operate and interpret results. 

The detector tube kits, which are now packaged in special 
assortments to allow for identification of unknown materials, are 
relatively low in initial cost, and the operator does not  need as high 
a level of training as f o r  the more technically sophisticated 
instruments. Both types of qualitative analysis have been shown to be 
effective. 

Similarly, qualitative determination of air contaminants 
may be performed using a wide variety of types of equipment. The 
equipment used for quantitative analysis includes those types of 
instruments used for qualitative analysis as vel1 as direct reading 
electronic devices, which have been developed in recent years and 
contain gas specific sensorsI A less satisfactory method of quantita- 
tive evaluation is sample collection for subsequent laboratory 
analysis. The latter method is satisfactory only to document exposures 
after-the-fact. . . ... 

Generally, the method of quantitative analysis is matched 
to those materials that will most likely be encountered (cas previously 
diecussed for CPC) and also matched to the level of operator expcr- 
tise. Generally, the direct reading instruments and detector tubes are 
suitable for moderately trained individuals, while the use of portable 
gas chromatographs or infrared analyzers should be used by dedicated 
sampling professionals (e.g., industrial hygienists or field chemists). 

b. Leak prevention and sealing 

The best means of spill control is spill prevention. The 
structural integrity of all storage vessels and connecting transfer 
piping should undergo a regularly scheduled maintenance program. The 
above recommendation applies especially to underground storage tanks, 
because releases from these vessels are extremely difficult to detect 
and remedial action of soil contamination is extremely expensive. 

Because USTs pose the greatest threat of a costly release 
and because Congress has recently passed stringent UST legislation, it 
is recommended that all chemical storage be above ground and existing 
USTs undergo excavation. 

If a spill occurs, both chemical and mechanical measures 
are available for control or stoppage. Response actions for various 
types of spills have been summarized in Appendix J. Chemical methods 
work by forming a strong bond to the vessel surface and undergoing 

233 



solidification once exposed to air and the leaking substance. Bonding 
to the vessel surface is accomplished regardless of surface condition. 
In general, chemical methods are fast-acting and work on a wide variety 
of substances. 

Chemical compatibility must be verified before use to avoid 
possible side reactions. Mechanical measures include sealing cushions 
and balloons. Balloons are either expanded by compressed air or water 
to seal piping, while cushions are placed over the leaking area and 
strapped around the vessel. Balloons are used on small openings, while 
cushions are used for large vessels. 

An applicator gun used €or application of a solidifying 
foam combines chemical and mechanical mechanisms. This equipment is 
reliable and easy to operate. However, it is necessary to know the com- 
patibility between the foam and the leaking substance. 

c. Communications 

Two categories of comunication are most important during a 
HAZMAT response activity. The primary level of communication is between 
those individuals entering the hazardous area and the base of operations 
for the HAZMAT site (in the field). The secondary level of communica- 
tion is between the HAZMAT field location and the essential services 
(security, fire, hospital, etc.). 

A variety of portable wireless communication devices are 
now available for the field responders. The most popular and convenient 
of these are the wireless headsets and radio units which are integral to 
safety equipment (hard hats). 

While radio communication is still the most efficient and 
most often used communication device with essential services, there is 
also an increase in the use of computer telemetry and combination 
computer/radio communication. The primary advantage for the combination 
systems is gained through speed and efficiency of communication. 

d. Soil cleanup 

Spill cleanup should be considered during the initial phase 
of emergency responses, because response activities can greatly affect 
the cleanup. Spill cleanup can be initiated once the emergency situa- 
tion has been brought under control, but may be greatly complicated by 
such actions as excessive use of water. Additionally, delays in 
remedial action of spills can result in increased complexity of cleanup 
operations, excessive environmental damage, and substantial increases in 
cleanup costs. These three points must be considered when formulating 
an initial response and remedial action plan. For emergency response, 
the use of spill removal and temporary storage equipment by HAZMAT 
personnel can greatly speed up the overall remedial action process. 
Spill cleanup by the W H A T  emergency response team is generally limited 
to confined, isolated spills of limited quantities. 

234 



e. Soil removal 

Spill removal equipment consists of pumps, booms, and 
skimmers. Each of these equipment types must be in good operating con- 
dition and readily transportable. W M A T  personnel training in the 
operation, function, and limitations of all equipment types on a 
periodic basis is recommended for maximum utilization efficiency. 

Pumps are needed for transferring three types of hazardous 
substances: regular, corrosive, and flammable liquids. Regular hazard- 
ous substances include slurries and contaminated water. However, the 
degree of contamination may warrant the use of other pumps. Regular 
pumps require no spacial construction materials and should be used as 
much as possible due to their relatively low cost when compared with 
that of more specialized pumps. Pump connections of the quick-discon- 
nect type can be used for rapid availability. 

Special p u p s  must be used for corrosive and flammable 
liquids, which are inorganic acids and bases. Pumps, along with special 
gaskets and seals used to transfer these chemicals, must be coated with 
a plastic-type material. Pumps for flannnable liquids, which consist 
entirely of organics, require all rotational parts to be constructed of 
nonsparking materials. 

HAZMAT personnel can use either hand- or foot-operated, 
airdriven, or electrical pumps. Manually operated pumps are used for 
small spills and where an air or electrical supply is unavailable. 
Larger spills require use of air-driven or electrical pumps. These last 
two pump8 can also be used when WHAT personnel need to be at a remote 
location from a spill. A l l  pumps can be equipped with quick-disconnect 
fittings for maximum availability. Depending on desired pumping capaci- 
ties (i.e., pump size), pumps can either be hand-carried or transported 
by carrier vehicles. 

Booms are used for floating spills and water-miscible 
spills and are used either to contain or to collect a spilled substance. 
Booms used to collect a spill are filled with solid sorbents. Sorbents 
used for this purpose must be waterrepelling for maximum sorbent effi- 
ciency. Although different types of booms exist, HAZMAT personnel can 
best use rapid-deployment types. Booms can be reusable or disposable 
and are available in a variety of standard lengths. 

Skimmers are used strictly for floating spills. Skimmers 
function by different mechanisms and vary in efficiency. Skiarners are 
difficult to decontaminate and are limited to working in low wind condi- 
tions. Of principal importance to W H A T  workers is the fact that 
skimraers are capable of coveting large spill areas with minimal worker 
attention. 
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f. Storage and disposal 

The main purpose of chemical storage units is to provide a 
temporary means to store spilled substances for later remedial action. 
Storage units for hazardous substances must be portable and chemically 
compatible with all construction. Flexible units are swimming-pool-type 
containers, inflatable either by air or water. Floors of these con- 
tainers are strengthened to be able to support leaking drums or small 
vessels. Flexible units can be designed to specifications of shape and 
volume. Materials of construction must be chemically compatible with 
the spilled substance. Portable, rigid units are nothing more than 
steel vessels mounted on a carrier. These units pose less problems than 
do flexible units. Rigid units rarely have chemical-compatibility prob- 
lems, provide greater storage capacity, and can be easily outfitted with 
the necessary pumps and transfer piping. 

Disposal -operations may have to be performed by off-base 
contractors. These operations require the need for complex chemical 
treatment processes and experienced engineers and technicians. The cri- 
tical role played by the initial HAZMAT response team in relation to the 
disposal of the spilled Substance cannot be overemphasized. Onsite 
coordinators should consult with experienced waste treatment engineers 
on methods of emergency spill response to minimize disposal costs. 
Planning of potential spill scenarios will produce response plans that 
will greatly facilitate this effort. 

8. Decontamination 

All equipment and reusable clothing used by HAZMAT per- 
sonnel must be decontaminated to prevent the spread of hazardous sub- 
stances outside the spill area. The reader is referred to a joint 
agency publication prepared by NIOSH, OSHA, EPA, and the U.S. Coast 
Guard titled Occupational Safety and Health Guidance Manual for Haz- 
ardous Waste Site Activities (Reference 19). This publication describes 
factors that influence the extent of contamination and methods for pre- 
venting or reducing conta&nation. It also provides general guidelines 
f o r  designing and selecting decontamination procedures at a site and 
presents a decision aid for evaluating the health and safety aspects of 
decontamination methods. 

h. Safety 

Safety is a primary concern during emergency response. The 
most important safety equipment is chemical protective clothing. Detec- 
tion and monitoring equipment enhance worker safety by providing data on 
the presence and concentration levels of hazardous chemicals. These 
devices are particularly important in warning HAZMAT personnel of sudden 
increases of hazardous chemicals in the working environment. 

Other safety equipment includes waterproof flashlights, 
emergency lighting, first-aid and trauma kits, showers and eyevash sta- 
tions, and nonsparking tools. Tools will include special types for 
opening drums, heavy-duty tanks, and, possibly, railroad cars. 
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Signs, barricades, flags, and similar equipment may also  be 
needed to limit access of unauthorized individuals to the area. 

If an incident involves confined spaces (e.g., a spill in a 
ravine or down a culvert), emergency retrieval equipment may be neces- 
sary. This type of equipment may include safety harnesses, lanyards, 
and portable ventilation. 

13. HAZMAT Response Chemicals 

Prevention is the best method of spill control. However, when 
a spill occurs and chemical treatment is needed, WHAT personnel need 
to know which chemicals to use and how to use them. Spill treatment 
chemicals serve to neutralize, contain, or increase the cleanup 
capabilities of a spilled substance. Chemicals used to treat spills 
include sorbents, foams, and specialized additives. 

a. Chemical sorbents 

Chemical sorbents are solid materials which function by 
absorbing a spilled substance. Sorbents are classified as either 
natural or synthetic. Natural sorbents include straw, sand, peat, clay, 
activated carbon, and silicatea. Synthetic sorbents include poly- 
propylene and polyethylene. Specialty sorbents, such as vermiculite, 
cellulosic, and polymeric are combinations of both types or are advanced 
formulations of a particular sorbent. Some sorbents will repel water 
while adsorbing the spilled substance. 

Chemical sorbents have a wide range of efficiencies and 
costs. Sorbent efficiency is based on the absorption capacity per 
sorbent weight, with cost being directly proportional to efficiency. 
Natural sorbents are inefficient and are used solely because of their 
apparent low cost. Because they are inefficient, a lot of natural 
sorbent is required for any spill, which leads to high cleanup and 
disposal costs. Synthetic sorbents are very efficient in comparison to 
natural sorbents. This fact is illustrated in the following: 

Lb of Absorbed 

of Sorbent 
Sorbent Chemical/Lb 

Clay 0.15 

Cellulosic 2.21 

Vermiculite 4.00 

Polymeric 9.60 

For emergency response uae, sorbents must be fast-acting 
and efficient. However, a problem €or HAZMAT personnel with regard to 
sorbents is packaging. Some sorbents are packaged in bulky and heavy 
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containers and are difficult to handle for HAZMAT personnel during 
emergency conditions, particularly if workers are wearing FES. 

Spill control technology has developed a relatively new 
product that challenges the use of more traditional solid sorbents. 
This product is known as absorbent socks and has gained wide acceptance 
in private industry. All parameters considered (ease of handling, pur- 
chase cost, absorption efficiency, and cleanup and disposal costs) 
absorbent socks are superior to both conventional and specialty sor- 
bents. Three types of absorbent socks currently marketed are mineral, 
cellulosic, and polymeric. 

Mineral socks are the least efficient and the most diffi- 
cult to handle. Most of these socks use clay as a filler but some use 
vermiculite. Some hazardous substances (i.e., hydrofluoric acid and 
hydrazine) react with filler impurities, releasing heat and toxic 
gases. Chemical compatibility must be known to ensure the safety of 
HAZMAT personnel. Since mineral socks are not biodegradable, they may 
be disposed in an approved landfill. 

Generally, cellulose socks are best because disposal can be 
accomplished by incineration. Fillers for these socks include cotton, 
sawdust, wood pulp, ground paper, and corncob centers. Land filling of 
these sorbents is not allowed because they are biodegradable. Biode- 
gradation of these sorbents will result in the release of the absorbed 
substance into the soil and groundwater. However, if the absorbed 
substance is classified as nonhazardous under state law, then land 
filling is a viable disposal option. Cellulosic socks are not to be 
used on acid or caustic spills because cellulosic fibers are not chemi- 
cally resistant to these substances. 

Polymeric socks are chemically inert to almost any sub- 
stance. Fillers most often used are polyethylene and polypropylene, but 
the most effective is TYVEK. Occasionally, cellulosic fibers are used 
as a co-filler. These socks are lightweight enough to handle for HAZMAT 
personnel wearing FES. Polymeric socks are nonbiodegradable, and land 
filling is the best method of disposal. 

b. Foams 

The primary reason for using foams on hazardous chemical 
spills is vapor suppression. Vapor suppression foams require a half- 
life of 2 to 3 days, so regular firefighting foams cannot be used €or 
this purpose. Specialized foams are available for acid, caustic, and 
organic spills. 

Foams used to control oil and some hydrocarbon spills 
cannot always be used for other hazardous spills. References are 
available that contain current information on the application of foams 
to HAZMAT spiLls (References 36-39). 
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The use of foams to control vapor emissions from hazardous 
chemical spills offers ELAZMAT personnel important advantages, A small 
amount of foam can cover a large area due to its high-expansion 
capacity. Foams can be applied quickly (with the use of blowers), at a 
distance from a spill. Because of this fact, more time is available for 
response from support teams and decision-making by onsite coordina- 
tors. Together, these advantages reduce the possibility of worker 
exposure and reduces the transport of hazardous vapors and gases to 
nearby communities. 

c. Specialized additives 

Neutralizing agents are needed to reduce the corrosiveness 
of acid or caustic spills, particularly when the spill is a strong 
(i.e., highly corrosive) acid or base, HAZMAT personnel must exercise 
caution when adding these chemicals to a spill due to the violent reac- 
tion and amount of heat released upon miring. Water can be added to 
reduce this effect and, in some cases, may be the only necessary 
treatment. Neutralizing agents should not be used an organic spills 
because of the possibility of violent side reactions and the subsequent 
release of toxic gases. 

Jelling agents will immobilize a spill by solidification. 
Because many jelling agents are solids, they are considered in the same 
context as solid sorbents in terms of cleanup and disposal costs. 
Jelling agents are best utilized for land spills, which can abaorb 
rapidly into the ground or flow into nearby streams. A special class of 
jelling agents are elastomers, which by thickening, increase the 
elasticity of organics. This thickening action increases the capability 
of separating organics from spills on water. Dispersants also facili- 
tate the separation of organics and water by lowering surface tension 
between the two. Caution is advised when using dispersants as some are 
toxic to humans. 

L. NATIONAL STOCK MMBERS FOR EQUIPMEHT, MATERIALS, AND CLOTHING 
EW HAZHaT INCIDEWTS 

NSNs are assigned to materials by the Defense Logistics Agency, 
An NSN MY be assigned only 

A vendor part number and/or material speci- 
which is located in Battle Creek, Michigan. 
upon the request of the AF. 
fications must be provided when an NSN assignment is requested. 

Materials provided by the U.S. AF fire department as "changes to TA 
490" and "additions to TA 016" were checked for NSN assignments by the 
Defense Logistics Agency.* Of the 55 items listed, only four items had 
been assigned NSNs as follows: 

"Floyd, E., and E. Trotter, 1988. Defense Logistics Agency, pet- 
sonal communication with G. D. Smith, O W .  
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NSN Material Description 

4240-01-274-0461 

8120-01-007-0258 

6640-01- 236-6424 

6665-00-255-1386 

SCBA manufactured by MSA 

Emergency repair kit 
manufactured by Indian 
Springs Mfg. Co. 

Portable eye/face wash 
manufactured by Fendall Co. 

Universal test kit gas 
with pyrolizer manufac- 
tured by MSA 

Additional CPC, equipment, and chemicals that may be needed €or 
The CPC in Appendix W H A T  incident response are Listed in Appendix B. 

B is listed by levels of protection. 

Appendix K contains a list of vendors with the W M A T  equipment, 
materials, and chemicals handled by each vendor. This is not an all 
inclusive list nor is it intended as a recommendation or endorsement. 

M. MUTUAL AID REQUIREMENTS AND RESPONSE AGENCY ACTIONS 

1. Federal Regulations that Pertain to HAZMAT Contingency Require- 
men t s 

a. The Superfund Amendments and Reauthorization Act of 1986, 
SARA, PL 99-499. 

Mutual aid agreements are now an important part of emergency 
response plans required by Title I11 of SARA. Title 111, the Emergency 
Planning and Community Right-To-Know of 1986, mandates efforts to estab- 
lish effective emergency planning programs. It is a free-standing title 
that establishes four m j o r  authorities relating to: 

(1) emergency planning, 

( 2 )  emergency notification, 

(3) reporting to the public on chemicals, and 

(4) emissions inventories. 

States are required to establish a state emergency response 
comission, emergency planning districts, and local emergency planning 
committees to develop and facilitate the implementation of emergency 
response plans for those facilities where extremely hazardous substances 
are present. 
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The local emergency planning committees include representa- 
tives from the following groups: state and local elected officials; law 
enforcement, civil defense, firefighting, first aid, health, local 
environmental, hospital, and transportation, broadcast and print media, 
community groups, and owners and operators of facilities subject to this 
title. The purpose of such plans is to prepare state and local 
responses to releases of chemicals. Each committee is to evaluate the 
need €or resources necessary to develop, implement, and exercise the 
emergency plan, and shall make recommendations with respect to addi- 
tional resources that may be required and the means for providing such 
additional resources" [ PL 99-499, Section 303(b) ] .  Each local emergency 
planning committee is to complete an emergency plan by 17 October 
1988. The committee is then to review the plan once a year o r  more 
frequently, if circumstances require. The statute specifies a number of 
components for these plans which include the following: 

11 

(1) Identification of facilities within the emergency 
planning district, identification of transport routes, and identifica- 
tion of additional facilities contributing or subjected to additional 
risk due to their proximity to facilities subject to the requirements of 
Title 111, such as hospitals or natural gas facilities. 

( 2 )  Methods and procedures to be followed by facility 
owners and operators and local emergency and medical personnel to 
respond to any release. 

(3) Designation of a community emergency and facility 
emergency coordinators who shall make determinations necessary eo imple- 
ment the plan. 

(4) Procedures to provide reliable, effective, and timely 
notification by the facility emergency coordinators and the community 
emergency coordinators to persons designated in the emergency plan and 
to the public of a release. 

( 5 )  Methods for determining occurrence of a release in the 
area or of a population likely to be affected by such release. 

( 6 )  A description of emergency equipment and facilities in 
the community and, at each facility in the community, an identification 
of the persons responsible for such equipment and facilities. 

( 7 )  Evacuation plans, including provisions for a precau- 
tionary evacuation and alternative routes. 

(8) Training programs, including schedules for training of 
local emergency response and medical personnel. 

(9) Methods and schedules for testing the emergency plan 
[PL 99-499, Section 303(c)]. 
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Owners or operators of facilities are required to notify com- 
munity emergency coordinators of local committees and the state commis- 
sions in the event of a chemical release if the amount released exceeds 
the reportable quantity (refer to PL 99499, Section 304(a) for types of 
releases and reportable quantities). Notice can be given by telephone, 
radio, or in person. If the release involves transportation of a sub- 
stance or storage after such transportation, the notice requirements can 
be satisfied by dialing 911, or in the absence of a 911 emergency tele- 
phone number, the operator [PL 99-499, Section 304(b)ll. 

b. The Comprehensive Environmental Response, Compensation, and 
Liability Act CERCLA PL 96-410 

The purpose of CERCLA's National Oil and Hazardous Sub- 
stances Pollution Contingency Plan, which addresses hazardous substance 
response, is to "effectuate the response powers and responsibilities 
created by CERCLA and the authorities established by Section 311 of the 
CWA, as amended" (40 CFR Section 300.1). The plan applies to all 
federal agencies. 

The National Contingency Plan (NCP) is the blueprint for 
cleanup and remedial action under CERCLA. EPA originally developed the 
NCP under Section 311 of the CWA. Subpart F of the NCP is the National 
Hazardous Substance Response Plan. It establishes the procedures and 
standards f o r  responding to releases of hazardous substances, pollut- 
ants, and contaminants. Essentially all releases of pollutants to the 
air, land, and water are potentially subject to the NCP unless excluded 
by law. Subpart F is divided into seven phases. Most of the subpart 
applies to fund-financed responses, but many of the requirements also 
apply to cleanup by responsible parties (40 CFR 300.71). The 1986 
Amendments contain a number of new requirements for the NCP, which is 
due to be revised to reflect the new cleanup standards and public parti- 
cipation provisions contained in SARA. 

c. The Resource Recovery and Conservation Act (RCRA, Pi 94-580) 

Regulations for preparedness and prevention were also 
promulgated by EPA in RCRA and can be found in 40 CFR 264.30-264.49 and 
265.30-265.49. The purpose of these regulations was to minimize the 
possibility and effect of an explosion, spill, or fire. This purpose 
was not unlike that of SARA but addressed hazardous wastes as opposed to 
hazardous materials which were addressed in SARA. Facilities subject to 
these regulations are RCRA transportation, storage, or disposal (TSD) 
facilities. Subject facilities are required to have the following 
equipment: 

*CERCLA Section 105. The original NCP was 
1510 and related primarily to discharge of oil 
that affect or may affect the navigable waters. 
at 40 CFR Part 300. 
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(1) an internal alarm or comunications system; 

( 2 )  
local agencies; 

a device capable of summoning emergency assistance from 

( 3 )  fire and spill control equipment; and 

( 4 )  decontamination equipment e 

The regulations also require that equipment be maintained in 
proper operating condition, be tested routinely, and that adequate aisle 
space be provided to allow unrestricted movement of emergency equipment 
to any area of the facility. 

Operators of TSD facilities must attempt to make arrange- 
ments with local authorities, such as police and fire departments to 
familiarize them with the layout of the facility, the properties of 
hazardous wastes handled there, and places where facility personnel 
would normally be working (40 CFR 254.37, 265 .37 ) .  Local hospitals 
should also be informed of the properties of the hazardous wastes 
handled at the facility and the types of injuries or illnesses that 
could result from a fire, explosion, or accidental release. If state or 
local authorities decline to enter into such arrangements, the TSD 
facility operator must document their refusal in the operating records 
of the facility. A n  operator's preparedness and prevention plan must be 
submitted with the Part B permit application and thus becomes part of 
the final RCRA pewit. 

Arrangements with local authorities are to be "appropriate" 
for the type of hazardous wastes handled at the particular facility. 
Showing EPA that the "appropriate" arrangements have been made may not 
be easy in some cases, depending on the range of hazardous wastes 
handled at each AF base. Complying with this requirement may also 
entail coordination of AF policies under the OSHA, state occupational 
safety laws, and labor relations policies (where those may exist). 

Operators are required to have a contingency plan for the 
facility designed to minimize hazards to human health and the environ- 
ment in the event of an actual explosion, fire, or unplanned release of 
hazardous wastes (40 CFR 264.50-264.56 and 265.50-265.56) .  The con- 
tingency plans a prepared set of responses to an emergency. It should 
list the TSD facility's personnel who will serve as emergency coordina- 
tors and the emergency equipment that will be available. If an evacua- 
tion could prove necessary for the facility, an evacuation plan must be 
included. The plan must describe the arrangements agreed to by the 
local police and other government officials pursuant to the preparedness 
and prevention requirements diecussed above. 

Copies of the plan must be maintained at the facility and 
submitted to all. local government units that might be called upon in an 
emergency. The plan must also be available to EPA personnel during on- 
site inspections and must be submitted as part of the facility's Part B 
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permit application, If the facility already has a SPCC plan, which is 
required under the CWA, Section 112, the SPCC plan can simply be amended 
to incorporate hazardous waste provisions. 

The contingency plan must be implemented whenever there is a 
fire, explosion, or release of hazardous wastes that could threaten 
human health or the environment [40 CFR 264.51(b) and 265.5I(b)]. A n  
employee of the facility designated as Emergency Coordinator must be on 
call at all times to coordinate implementation of the contingency plan 
in the event of an emergency. The Emergency Coordinator must file a 
written report with the EPA Regional Administrator within 15 days after 
any incident that requires implementation of the plan (40 CFR 254.56). 
Federal regulations that pertain to contingency requirements are shown 
in the following: 

FEDERAL REGULATIONS THAT PERTAIN TO CONTINGENCY REQUIREMENTS 

1. 

2. 

3. 

4. 

The Superfund Amendments and Reauthorization Act of 1986 
(SARA), P.L. 99-499. Title I11 (The Emergency Planning 
and Community Right-To-Know Act of 19861, Sections 302- 
403 .  

The Clean Water Act, P.L. 92-500. 40 CFR Part 112. 

The Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCIA), P.L. 96-410. 40 CFR Part 
300 -National Oil and Hazardous Substances Pollution 
Contingency Plan, Subpart F - Xazardous Substance 
Response, Sections 300.61-300.71. 

The Resource Conservation and Recovery Act (RCRA), P.L. 
94-580. 40 CFR Parts 264 and 265 - Standards and 
Interim Status Standards for Owners and Operators Of 
Hazardous Waste Treatment, Storage, and Disposal Facil- 
ities, Subpart C-Preparedness and Prevention and Sub- 
part D - Contingency Plan and Emergency Procedures, 
Sections 264.30-264.56 and 265.30-265.56. 

2. Air Force Regulations Pertaining to W M A T  Contingency Require- 
ments 

It is generally stated that it is AF policy to "develop con- 
tingency plans and procedures €or dealing with accidental pollution 
incidents" (AFR 19-11. Each installation is to prepare contingency 
plans and procedures in accordance with the USAF Oil and Hazardous Sub- 
stance Pollution Contingency Plan (OHSPC) (AFR 19-81. Plans for preven- 
tion of spills are to be developed within EPA jurisdiction and in 
accordance with Attachment 2 of AFR 19-5. According to Air Force 
regulations, the Spill Prevention, Control, and Countermeasures Plan, 
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which is required by the Clean Water Act [CWA, Section 311(b)(2)1 is to 
be added as an annex to the OHSPC Plan (AFR 19-1 1978b). The OHSPC Plan 
and SPCC Plan are to be "reviewed and updated annually or within 
6 months after a change occurs . . .'I (AFR 19-1 1978b). 

Each base is also required to develop an emergency action plan 
to reduce air emissions from their facilities during air pollution 
episodes (AFR 19-1 1978b). The plan is t o  conform to the CAA. The plan 
is to include "actions to be taken during each stage of the hosr state's 
or local governing agency's alert warning system (Air Pollution Episode 
plan)" (AFR 19-1 1978b). 

Air Force regulations that pertain to contingency requirements 
are shown in the following: 

AIR FORCE REGULATIONS THAT PERTAIN TO CONTINGENCY REQUIREMENTS 

1. 

2. 

3. 

4. 

5 .  

AFR 92-1 
Chapter 
19, 1981 

., Civil Engineering - Fire Protection Program. 
11 - Mutual Aid and Emergency Responses. November . 

AFR 19-8, USAF Oil and Hazardous Substance Pollution 
Contingency Plan (OHSPC). 

AFP 19-5, Environmental Protection - Environmental Quality 
Control Handbook, Attachment 2 - Guidance €or Preparing 
SPCC Plan. October 15, 1975. 

AFR 19-1, Environmental Protection - Pollution Abatement 
and Environmental Quality. January 9, 1978. TAC Supple- 
ment 1, July 21, 1978. 

AFR 355-1, Disaster Preparedness - Planning and Operations. 
3. Mutual Aid Requirements for Contingency Agreements 

As mentioned earlier, new requirements in the Emergency Planning 
and Comunity Right-To-Know Act of 1986 may affect future agreements and 
Air Force regulations but, presently requirements for mutual aid agree- 
ments are found in Appendix L (AFB 92-1, Civil Engineering - Fire 
Protection Program, chapter 11 - Mutual Aid and Emergency Response). 
Generally, at least one of five situations must exist to justify such an 
agreement. A reciprocal agreement may be entered "to a i d  in fire pro- 
tection for property usually protected by the installation fire protec- 
tion organization'' if at least one of the following five situations 
exist: 

a. Available AF fire protection is not adequate. 

b. The fire organization with which the agreement is to be made 
can furnish one Or more pieces of staffed fire apparatus when there is 
no emergency in the area protected by that organization. 
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C. The fire organization could respond to calls under the 
agreement by having apparatus at the installation or requested location 
no more than 30 minutes after being notified, or the fire organization 
has special purpose apparatus that may be needed between notification 
and arrival at the scene. 

d. The fire apparatus made available to the Air Force is of 
adequate standards in hose-Laying, pumping capability, and appliances. 

e. It is in the best interest o€ the USAF (AFR 92-1 1981, 
p. 11-44). 

Agreements entered with a foreign country are to be in the 
exact format of Form 1 in Appendix L. When these agreements are 
negotiated, AFB 11-21 applies (AFR 92-1 1981). For agreements within 
the "United States, any state, the District of Columbia, the 
Conmonwealth of Puerto Rico, the Virgin Islands, Guam, American Samoa, 
the Trust Territory of the Pacific Islands, and any other territory or 
possession of the United States," the form in Appendix L must be used 
(AFR 92-1 1981). 

The commander for the Secretary of the Air Force must exe- 
cute all agreements. An "authorized representative of the fire 
organization or commissioners" must also be "a party to the agreement" 
(AFB 92-1 1981). Deviations from the formats presented in Appendix I 
must be approved by the MAJCOM and headquarters AFESC/DEF. Agreements 
are to be reviewed every 2 years and updated as required. Date of the 
most recent review and update is to be recorded and kept by the fire 
chief . 

For emergency assistance at joint-use civil airports, reci- 
procal agreements may be entered into if at least one of the previously 
mentioned five conditions exist. Directives for negotiating such 
agreements are outlined in AFR 92-1, Chapter 11, Section A. Essen- 
tially, the value of AF emergency capabilities (including equipment and 
personnel) are to be considered when negotiating the financial aspects 
of joint-use agreements. These agreements, however, "will not commit 
the AF to provide any specific level of firefighting capability, and 
vi11 not contain detailed provisions concerning firefighting activities" 
(AFR 92-1 1981). It is further suggested, in AFR 92-1, that the joint- 
use agreement provide that amounts to be paid by the airport operator, 
or credited to cost-sharing €or the AF emergency capability, be subject 
to renegotiation if the AF makes "significant changes in the resources 
assigned to the airport." When owners or operators of civil aircraft 
request assistance, they are to be charged for all expenses incurred by 
the AF. 

A release and indemification clause must be included in the 
joint-use agreement if the AF is called on to furnish firefighting 
services at a joint-use civil airport. Refer to Appendix L for the 
format to be used. 
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According to AFR 19-1, Section B, Beadquarters USAF 
Responsibilities: the Judge Advocate General, through its field 
organization, is to review for legal adequacy all plans and programs 
developed to meet environmental protection statutes. Therefore, as 
additionally specified in AFR 92-1, Chapter 11 written documents stating 
procedures to be followed at joint-use airports must be coordinated with 
the Base Staff Judge Advocate. A copy of each document must also be 
sent to "the MAJCOM fire protection function, with an information copy 
to Headquarters AFESC/DEF" (AFR 92-1 1981). 

The DOD and EPA entered into a memorandum of understanding 
(MOU)* to "clarify each Agency's responsibilities and commitments for 
conducting and financing response actions authorized by CERCLA. Sec- 
tion 104 of CERCLA places authority for responding to releases from DOD 
facilities with the Secretary of Defense. As mentioned earlier, these 
response actions must be conducted in accordance with the NCP, as 
amended by EPA under Section 105 of CERCLA. 

Section 8 of the MOU addresses multiparty agreements. The 
MOU states that DOD installations may enter agreements with state and 
local authorities regarding response actions but that such agreements 
must be "consistent with this agreement (the MOU], except that dispute 
resolution sections of such agreements amy supersede Section 7 of this 
HOU . 

Regulations that govern mutual aid agreements are: 
AFR 92-1, Civil Engineering - Fire Protection Program. Chapter 11 - 
Mutual Aid and Emergency Responses. 19 November 1981; Memorandum of 
Understanding between the Department of Defense and the Environmental 
Protection Agency f o r  the Implementation of PL 96-510, CERCLA of 1980. 
August 12, 1983; AFR 19 1, Environmental Protection - Pollution Abate- 
ment and Environmental Quality. 9 January 1978; AFR 11-21, Interna- 
tional agreements, 

4.  Response Agency Actions Pertaining to Initiation and 
Participation in Mutual Aid Agreements 

Response actions within the United States are initiated on the 
request of a representative of the "fire organization" or installation's 
fire department to a representative of the other, whichever is in need 
of assistance. Equipment and personnel are then to be dispatched to the 
point designated by the party requesting assistance. 

Participation in an agreement is subject to the conditions of 
the agreement. For example, for response within the United States as 
outlined in form 2 in Appendix I, dispatch of equipment and personnel 
are subject to the following conditions: 

*MOU between the DOD and the EPA for the implementation of CERCLA 
(PL 95-510), 1983. 
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a. Any request for aid must specify (a) the amount and type of 
equipment and personnel requested and (b) the location to which they are 
to be dispatched, but what is to be furnished will be determined by ''a 
representative of the responding organization." 

b. The responding organization is to report to the officer-in- 
charge of the requesting organization and is subject to the orders of 
that official. 

c. The responding organizations will be dismissed when their 
services are no longer required or when they are needed within the area 
f o r  which they normally provide protection. 

d. The fire department chief or representative may assume full 
command for an incident involving the crash of aircraft owned or 
operated by the United States or military aircraft of a foreign nation 
if the incident takes place within the area €or which protection is 
normally provided (AFR 92-1, 1983). 

For response actions involving participation in mutual aid 
agreements with foreign nations, refer to Form 2 in Appendix I. 
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SECTION IV 

- ..... 

AIR FORCE HAZARDOUS MATERIALS RESPONSE TRAINING NEEDS FOR 
FIRE PROTECTION PERSONNEL 

A. INTRODUCTION 

1. Laws and Regulations 

This section takes the view that an AF base is a Hazardous Waste 
Generator and has a Hazardous Waste Storage Facility. As such, by the 
Executive Order 12088 a base must comply with EPA regulations promul- 
gated in 40 CFR. The first of these is 40 CFR 265.16, which dictates 
that facility personnel must complete a program of classroom instruction 
or on-the-job training that ensures facility compliance. This training 
must be directed by a person trained in hazardous waste management pro- 
cedures and must include instruction for facility personnel on hazardous 
waste managentent procedures, including contingency plan implementation, 
relevant to the positions they will be vorking in. The training must 
ensure that personnel will be able to respond effectively to emergencies 
by familiarizing them with emergency procedures, equipment, and sys- 
tems. Newly arrived personnel may not work unsupervised until they have 
completed the training. All personnel must review the training 
annually. The facility must maintain training records, job descriptions 
and titles, and names of personnel assigned to each position. 

Regulation 40 CFR 265.50 to 265.56, covering emergency plans and 
procedures, is also relevant. First, a contingency plan must minimize 
hazards to human health or the environment from fires, explosions, or 
unplanned releases of hazardous substances. The plan must specify the 
actions that the facility personnel must take in carrying out that 
action. The provisions of the plan must be carried out immediately 
whenever such events occur. By logical extension, for personnel to be 
able to immediately act they must have been trained to do so. 

More explicit in its requirements €or WMAT responder training 
is 29 CFR 1910.120 (OSHA), which explicitly includes W H A T  responders 
under its provisions. Paragraph (b> states that initial, refresher, or 
review training must be given personnel before they are allowed to 
engage in hazardous waste operations. This training must meet the pro- 
visions of paragraph (e), which specifically addresses training. It 
requires training in the names of personnel and alternates responsible 
for site safety and health; safety, health, and other hazards on the 
site; use of personal protective equipment; work practices by which the 
employee can minimize risks from hazards; medical surveillance require- 
ments including recognition of symptoms and signs that might indicate 
overexposure to hazards; site control measures: decontamination proce- 
dures; site standard operating procedures; contingency plan and imple- 
mentation; and confined space entry procedures. 
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The required elements of the emergency response plan (in which 
responders must be trained) are preemergency planning; personnel roles; 
lines of authority, training, and communication; emergency recognition 
and prevention; safe distances and places of refuge; site security and 
control; evacuation routes and procedures; decontamination; emergency 
medical treatment and first aid; emergency alerting and response proce- 
dures; critique of response and followup; and personal protective equip- 
ment and emergency equipment. Also required for procedures for handling 
onsite emergency incidents are site topography, layout, and prevailing 
weather conditions; and procedures for reporting incidents to local, 
state, and federal governmental agencies. Further, onsite emergency 
response plans must be rehearsed regularly as part of the overall train- 
ing program for site operations. 

At the time of job assignment, all personnel must receive at 
least 40 hours of initial instruction off the site and a minimum of 
3 days of actual field experience under the direct supervision of a 
trained, experienced supervisor. It also requires that workers exposed 
to unique or special hazards receive additional training and that the 
level of training shall be consistent with the employee's job function 
and responsibilities. Supervisors must have received at least an addi- 
tional 8 hours on managing hazardous operations, and trainers must have 
been trained to a level higher than that which they are training. 
Employees and supervisors are to be certified by their instructors as 
having completed the necessary training. 

This section also specifies at least 8 hours of refresher train- 
ing a year. However, this requirement is far less than that required 
under SARA of 1986, Title 111, which requires 24 hours of training 
annually for all responders, This requirement was published under 
29 CFR (July of 1988 by OSHA). 

The requirements for training are still evolving. Congress has 
directed OSHA to specify the content of training and establish a process 
for certifying and approving HAZMAT emergency response team trainers. 
OSHA was expected to have begun work to meet this mandate in late summer 
of 1988. Beyond the legal requirements for training, however, are some 
pragmatic and ethical considerations. Ethically, it is inarguable that 
a person should not be directed to perform a hazardous task without 
proper instruction. Pragmatically, it is expensive to train a fire- 
fighter but more expensive to replace him if he is incapacitated in the 
line of duty. Further, if the firefighter is not adequately trained in 
hazard mitigation and control, that mission may be jeopardized. 

2. Overview of this Section 

Training needs for AF HAZMAT response personnel (and for all 
firefighters as related to HAZMATs) are presented in this section in the 
form of task listings for the levels of response training that have been 
identified for AF firefighters. These listings are primarily HAZMAT- 
only tasks; tasks for fighting fires and other fire protection 
activities have been omitted. Sources of training are followed by 
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certification standards. In drawing up a training program, both task 
listings and certification standards should be consulted for content. 
The listing which follows is based on AF training now available; the 
NFPA's proposed standards for MAZMT responders; Phoenix, Arizona, 
standard operating procedures; State of Oregon certification standards; 
State of Arizona certification standards; various journal articles and 
books; various AF operations plans and standard operating procedures; 
and interviews with AF and civilian HAZMAT experts. 

Responsibility for decontamination may or may not be assigned to 
the fire department. Because a basic knowledge of decontamination is 
needed by anyone participating, including those to be decontaminated, 
and because responsibility for decontamination might be assigned to the 
fire department, training requirements are addressed in this section as 
if decontamination had already been assigned to the fire department. If 
this does not happen, training requirements should be adjusted accord- 
ingly. At a bare minimum, however, entry team members should be trained 
in how to go through the decontamination process, and personnel at the 
entry team leader or higher levels should be trained to take over from 
the Decontamination Officer if he or she is incapacitated. In addition 
to providing backup support to the Decontamination Officer, this would 
provide for independent evaluation of the appropriateness of the chosen 
decontamination strategy whether it is being done correctly and whether 
it is effective. 

B. MINIMUM TRAINING REQUIREMENTS FOR FIREFIGHTERS FOR W M A T  RESPONSE 

1, Levels of HAZMAT Response Training 

The NFPA recognizes four levels of HAZMAT training. They are 
First Responder, Awareness (FRA) Level; First Responder, Operational 
(FRO) Level; Hazardous Materials Technician (HMT) Level; and Hazardous 
Materials Specialist (EMS) Level. As these are the emerging standards 
by which most HAZMAT responders in the United States and Canada are 
likely to be certified, they will also be the levels of training which 
this report will use for conceptual breakpoints, For clarity, each 
level of training will be discussed with tasks generic to that level. A 
broad definition of each level of training follows: 

a. First Responder, Awareness Level: Understand, recognize, 
and identify HAZMATs and obtain additional resources when faced with a 
W H A T  incident. 

b. First Responder, Operational Level: Detect and identify 
HAZMATs, and perform basic technical operations, such as reconnaissance, 
containment, stabilization, and decontamination under supervision, 

c. Hazardous Materials Technician Level: Safely handle the 
technical aspects of a HAZMAT incident from initial response to cleanup 
and perform entry team leadership responsibilities and information 
coordination tasks, 
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d. Hazardous Materials Specialist Level: Direct all the activ- 
ities of a HAZMAT incident response team and perform planning, training, 
and certification tasks. 

There are several levels of hierarchy in the HAZMAT environment, 
and some of these rest within the levels of competency proposed by the 
NFPA. Positions in the FRO level include members of the reconnaissance 
team, decontamination team, backup team and entry team. Positions 
within HMT category include FCCO, RECON officer, DECON officer, and 
entry team leader. Positions within the HMS competency include the SFO 
(as OSC), HAZMAT incident response team leader, team safety officer, and 
trainer. It is not the intent of this analysis to carefully define each 
subtask and procedure but rather to define tasks closely enough to serve 
as a framework for developing a comprehensive training program outline. 
Detailed task analysis is left to the person(s) developing or adopting 
training programs. 

All response team personnel will not necessarily be fire depart- 
ment operatives. Some may come from Operations, Directorate of Distri- 
bution, Directorate of Maintenance, Security Police, or hospital, as 
well as other offices. Regardless of where the personnel come from, all 
must be trained at least to the level at which they are operating. 
Further, the fire department cannot assume ready availability of all 
outside support persons nor that it will in every case be necessary to 
call them in. Thus, they should have personnel appropriately trained to 
perform the functions of these support people, at least on a level 
sufficient to handle “routine emergencies.” Levels of training are as 
presented below. 

2. First Responder, Awareness (FRA) Level 

All entry-level firefighters should be trained at least to this 
level. They are the personnel who are likely to happen upon a HAZMAT, 
and the ability to recognize it and respond appropriately is critical. 
Normally, the FRA person will be under the direction of an SFO who is an 
HMS. The FRA must be trained to perform the following tasks: 

a. Initiate response 

(1) Assess fire site for HAZMAT 

- Approach the site in a safe manner 

- Recognize the presence of a HAZMAT incident 

(Obtain information from shipper, handler, or 
person reporting the incident) 

(Use container shapes, markings, colors, shipping 
papers, placards, labels, and senses) 
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- Assess immediate hazard to people and property 

- Gather and record field information regarding the 
incident 

- Determine whether immediate evacuation is required 

- Inform SFO of all findings 

(2) Alert and activate response system. As directed by 
the SFO: 

- Alert pertinent components of the f i r e  department 
HAZMAT incident response team 

- Call for additional assistance 

- Notify emergency response team responsible for 
first aid if people have been hurt 

- Inform response team of the preliminary assessments 
of the incident 

b. Initiate site action and control 

(1) Evacuate, if necessary, including rescue of personnel 

(2) Isolate the area 

- Set up barriers 

- Isolate single floors or areas of a building 

- Use security police to establish a perimeter 

( 3 )  Control access 

- Use staging area to admit only fire, rescue, and 
emergency medical service personnel and vehicles 

- Position apparatus and personnel in a safe, tem- 
porary location until specific assignments are made 

c. Identify the HAZMAT 

(1) Use binoculars to identify the HAZMAT from a safe dis- 
tance 

(2 )  Use specific information to identify the hazard 

Identify and classify the HAZMAT involved using 
marking, placards, labels, shipping papers, occupancy or location, con- 
tainer shapes, or personal contacts 
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Identify basic HAZMAT containers 

(3) Identify the state the HAZMAT is in (gas, solid, 
liquid, high or low pressure) 

(4) Identify the chemical and physical properties of the 
IiAZMAT 

- Determine type of HAZMAT (chemical, biological, 
radioactive) 

- Determine class of HAZMAT (Class A Explosive, Class 
B Explosive, Class C Explosive, Blasting Agent, Flammable Gas, Non- 
flammable Gas, Cryogenic Gas, Flammable Liquid, Pyrophoric Liquid, Com- 
bustible Liquid, Flammable Solid, Water Reactive Solid, Spontaneously 
Combustible Solid, Oxidizer, Organic Peroxide, Poison A, Poison B, 
Irritant, Etiological Agent, Radioactive Material, Corrosive Material, 
O M  A, B ,  C, D, or E) 

- Determine flashpoint 

- Determine ignition temperature 

- Determine water solubility 

- Determine flammability 

- Determine specific gravityjdensity 

- Determine vapor density 

- Determine boiling/vaporization point 

( 5 )  Use handbooks and CHEMTREC" t o  identify materials, 
properties, and hazards 

( 6 )  Identify how the environment is affecting the spill 
(heat, cold, rain, wind, hills) 

( 7 )  Identify what is causing the spill (leak, vaporizing 
gas, etc.) 

d. Assess risk 

(1) Determine possible risks to people, property, and 
environment from HAZMAT 

"CHEMTREC telephone 1-800-424-9300. 
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( 2 )  Estimate likely harm without intervention 

e. Communicate to persons with authority - as directed by the 
SFO: 

(1) Report data taken describing the incident to members of 
the W M A T  incident response team with greater levels of expertise 

(2 )  Request additional resources for handling the incident 

f. Monitor personnel for signs and symptoms of exposure 

(1) Observe self and other personnel €or general signs and 
symptoms of  exposure and €or signs and symptoms of identified hazards 

( 2 )  Notify SFO or designated personnel of findings 

g. Perform basic containment and control operations in Level I 
Responses (Levels are identified in Section 111, Table 4). 

(1) Don and operate in basic protection gear 

( 2 )  Perform basic physical mitigation procedures f o r  Level 
I hazards 

( 3 )  Perform basic chemical mitigation procedures for Level 
I hazards. 

(4) Perform basic decontamination procedures f o r  Level I 
hazards (eg., detergent scrub) 

3. First Responder, Operational (FRO) Level 

FRO level personnel are chose who actually enter the warm and 
hot zones and carry out operational roles. They perform the reconnais- 
sance, fight the fires in the controlled zone, contain/control the 
W M A T ,  carry out rescues, perform decontamination, act as backup to the 
primary entry team, and provide fire protection support services during 
the final site cleanup. The FRO must be trained to perform the tasks 
listed below. Some of their functions are duplication of the FEU task 
listing. Where this is the case, only the major task domain is identi- 
fied, plus the tasks and subtasks unique to FRO. These sections are 
cross-referenced to FRA (in parentheses), a pattern which will be fol- 
lowed throughout the task listing, 

a. Initiate response (FRA, a.) 

(1) Assess fire site for WMAT [FRA, a.(l)l 

( 2 )  Alert and activate response system [FRA, ae(2)] 
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( 3 )  Establish control zones; areas of responder control 

- Establish a hot zone 

- Establish a warm zone 

- Establish a cold zone 

b. Initiate site management and control (FEU, b.) 

c. Identify the W M A T  (FRA, c.) 

(1) Identify the HAZMAT from a safe distance [FRA, c,(l)] 

(2) Use specific information to identify the HAZMAT [FRA, 

( 3 )  Implement safety precautions 

- Determine required protective clothing 

- Inspect protective clothing 

- Don protective clothing or assist entry team in 
donning protective clothing 

- Inspect entry personnel for proper protective cloth- 
ing and fit 

- Ascertain. permitted stay in hot zone 

- Ascertain signs and symptoms of exposure 

(4) Approach the scene 

- Assemble in staging area 

- Maintain communication with team leader and team 
members 

- Monitor risk and hazard of situation; maintain 
awareness of response situation 

- Exclude nonauthorized personnel from site 

- Monitor themselves and others for signs and symptoms 
of exposure 

- Monitor equipment for degradation 
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- Monitor time in zone and exit at end of permitted 
stay 

- Rescue entry personnel, as required 

- Conform to decontamination procedures 

( 5 )  Size up the site 

- Determine wind direction 

- Determine terrain 

- Determine obstacles and barriers 

- Determine site hazards (power lines down, fire, 
smoke, etc.) 

( 6 )  Identify the state the W H A T  is in [FRA, ~ ~ ( 3 3 1  

(7) Identify the chemical and physical properties of the 
WMAT [FRA, c, ( 4 ) l  

(8) Use handbooks and databases to identify materials, pro- 
perties and hazards [FRA, c , ( S ) ]  

( 9 )  Identify how the environment is affecting the HAZMAT 
[FLU, c,(6)J 

(10) Identify what is causing the spill [FRA, c,(7)] 

(11) Identify dispersion media, dispersion pattern, rate and 
quantity of release 

(12) Use radio to pass information and seek advice from 
experts 

d. Assess risk ( F U ,  d) 

e. Communicate to persons with authority (FRA, e.) 

(1) 

(2 )  Bequest additional resources [FRh, e,(2>] 

( 3 )  Aid in coordination between various agencies at the 

Report data taken [FRA, e , ( l ) ]  

scene of the incident a8 directed 
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f. Perform HAZMAT controlfcontainment and stabilization 

(1) Organize for Containment Operations 

- Assemble in staging area 

- Ascertain the best initial approach to controlling 
the incident 

- Select appropriate tools for containing/controlling 
the spill (plugging materials, dirt, shovels, tarps, etc.) 

( 2 )  Perform physical mitigation procedures 

- Perform absorptions procedures using sand, clay, 
charcoal, or polyolefin fibers 

- Perform dilution procedures, applying water to 
water-miscible HAZMATs to reduce them to safe levels 

- Perform dikingfdamming operations using earth, con- 
crete, or portable barriers 

- Perform diversion actions to change direction of the 
flow of HAZMATs 

- Perform dispersion actions, using water spray to 
disperse vaporous gas 

- Perform overpacking actions which place faulty con- 
tainer or loose material in larger container 

- Perform plugging and patching actions to stop leak- 
age from present container 

- Transfer material from at-risk container to safer 
container 

- Suppress vapors by covering spilled material or 
spraying material to knock down vapors 

- Perform venting operations to release a dispersable 
material 

- Perform controlled burning to let W M A T  fire burn 
it self out 

- Perform flaring operation; control-burning the 
W M A T  in order to reduce or control pressure 

- Vent and burn the HAZMAT; use shaped charges to vent 
pressure, then release and b u m  remaining material 



. .-. 

( 3 )  Perform chemical mitigation procedures 

- Adsorb the WMAT - chemically bond the material to 
something else 

- Turn liquid HAZMAT into a semisolid gelatinous phase 

- Neutralize the W H A T  - apply acid or base to a 
spill to form a neutral salt 

- Solidify the ELAZILAT - using additives, change a 
hazardous liquid into a solid 

(4) Communicate results of mitigation and assessment of 
damages to personnel and property to WMAT incident response team 
leader and OSC 

g. 
physical processes 

Perform decontamination - remove contaminants by chemical or 

(1) Set up DECON procedure 

- Determine prescribed decontamination process (from 
BEE/ WMAT incident response team leader) 

- Determine equipment necessary 

- Lay out equipment in prescribed manner 

- Mix and apply chemicals and reagents as directed 

(29  Operate decontamination station as directed by team 
leader 

- Perform dilution operations 

- Perform absorption operations 

- Perform chemical degradation operations 

( 3 )  Monitor exiting personnel and DECON personnel for signs 
and symptoms of exposure and heat exhaustion (FRA, f) 

(4) 

( 5 )  Perform prescribed decontamination of DECON personnel 

Pack contaminated disposables as prescribed 

and reusable equipment: on termination of incident 

. . .. ... 
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,h. Perform Termination Activities 

(1) Perform documentation tasks 

- Write a report describing what the responder wit- 
nessed and did and what materials were used 

- Turn in report to the HAZMAT incident response team 
leader 

( 2 )  Participate in debriefing activities, as directed 

4. Hazardous Materials Technician (HMT) Level 

The W T  is trained to safely handle the technical aspects of a 
HAZMAT incident up to but not including the cleanup. With one excep- 
tion, they are generally team leaders, supervising directly the recon- 
naissance team, the entry team, and the decontamination team. The 
exception is the team information officer, whose task is to maintain 
communications with the FCC and to use the various available data bases 
and manuals to help identify W M A T s  and facilitate action planning. 
HMTs must be trained to perform the following tasks: 

a. Initiate response 

(1) Direct and perform detection and assessment activities 

- Identify any criteria for modifying First Responder 
assessments 

- Confirm, correct, or expand upon initial identifica- 
tion 

- Detect presence of unseen/unknown HAZMATs using 
measurement devices 

- Measure concentrations of known substances in the 
air, water, and on the ground using various measurement devices 

- Collect samples of hazardous substances periodically 
during the incident for analysis purposes 

- Assess the possible damages to people and property 

- Gather and record field information regarding the 
incident 

- Determine the nature of the HAZMAT incident 

- Determine the location of the incident 
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- Determine the date and time of the HEMAT emer- 

- Identify the contents of all exposed containers 

- Determine the size of the spill or release 

- Determine whether immediate evacuation is required 
and what type of evacuation is indicated 

(2) Alert and activate the response team [FRA, I,(2)1 

( 3 )  Establish and maintain communications links with off- 
scene cornanand. 

- Keep off-scene command informed of findings, 
efforts, and events. 

- Relay messages between onsite and off-scene com- 
manders 

- Relay requests for assistance and information 
between onsite and off-scene commanders 

- Establish communications with arriving units holding 
in staging area 

- Keep arriving units informed 

- Summon units as needed 

b. Initiate site management and control (FRA, b.) 

(1) Evacuate, if necessary [FRA, b,(l)l 

(2 )  Isolate the area [FRA, b,(2)1 

( 3 )  Control access fFRA, b , ( 3 ) j  

C. Direct identification and classification of the WMAT 

(1) Recheckjverify First Responder's identification 

( 2 )  Use various resources to assist in identifying HAZNATs 
and in planning response 

- Use WMAT information sheets, MSDSs, or computer- 
ized equivalent to help determine type and location of hazard 

- Use shipping documents to identify material 
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- Contact shipper and/or manufacturer for identifica- 
tion and information 

- Use databases as needed for spill identification and 
action planning 

- Use reference guidebooks in identifying hazards and 
planning response 

(3) Implement safety precautions [FRO, c,(3)] 

(4) Approach the scene [FRO, 6, (411 

(5) Size up the site [ F R O ,  c,(5)] 

( 6 )  Use handbooks and databases to identify materials, 
properties, and hazards [FRO, c,(6)1 

( 7 )  Identify the chemical and physical properties of the 
HAZMAT [FRO, c,(7)] 

( 8 )  

(9) Identify how the environment is affecting the HAZMAT 

Identify the state the HAZMAT is in [FRO, c,(8)] 

[FRO, c, (9)l 

(10) Identify what is causing the spill [ F R O ,  c, (lo)] 

(11) Identify digpersion media, dispersion pattern, and the 
rate and quantity of the release [FRO, e, (1111 

(12) Extract and interpret information using various moni- 
toring devices (e.g., oxygen meters, combustible gas indicator/ 
explosimeter, carbon monoxide meter, pH meter, colorfmetric detector 
tubes, organic vapor analyzer, photoionization meter, air-sampling 
device, devices to measure chlorine, hydrogen sulfide, or ethylene 
oxide, ptI paper or strips, organic vapor badge or film strip, mercury 
badge, dosimeter, Geiger-Muller counter) 

(13) Use radio to pass information and seek advice from 
experts [ F R O ,  c,(12)] 

(14) Perform incident identification procedures 

- Determine the nature of the HAZMAT incident 

- Determine the location of the incident 

- Determine the date and time of the W M A T  emergency 

- Determine the required level of WMAT incident 
response 
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d. Assess risk (FRA, d . )  

(1) Determine possible risks to people, property, and 
environment from WMAT identification [FRA, d,(l)] 

sure paths 

bilities 

contents 

e. 

f. 

(2 )  Determine exposure paths and vulnerabilities in expo- 

(3) Estimate times until exposure of identified vulnera- 

(4) Estimate nature of the container stress 

( 5 )  Estimate potential behavior of the container. and its 

( 6 )  

Communicate to agencies/persons with authority (FRO, e.) 

Perform planning activities as directed by SFO: 

(1) Prepare a contingency response plan (to minimize con- 

Estimate likely harm without intervention [ F U ,  d,(2)] 

tamination or contact; utilize correct protective clothing; limit spread 
of contaminants; dispose of contaminated materials; provide adequate 
number of personnel to handle the incident; provide adequate resources 
and equipment to handle incident; decontaminate victims; facilitate 
termination; comnunicate plans to teem leaders and members) 

. ( 2 )  Establish conmunications processes 

frequencies 

- Establish methods and channels of communication 

- Assign frequencies and establish rules of access to 

- Establish lines of contact 

- Coordinate communications with mutual aid response 
units 

- Establish methods €or disseminating key information 
among emergency response personnel located throughout the incident scene 

( 3 )  Plan team response strategy, based on the type team 
reconnaissance, entry, or decontamination) 

(4) Communicate response strategy to safety officer and 
team members 

g. Secure the scene (FRO, f.) 
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h. Direct and control response activities 

(1) Establish a command structure 

- Identify the OSC 

- Establish a chain of command 

- Assure coordination of incident response team 

- Allocate responsibilities to on-scene personnel for 
various functions and tasks 

- Notify incoming units of responsibilities for 
various functions and tasks 

(2) Implement the response plan 

i. Perform HAZMAT controlfcontainment and stabilization 

(1) Ensure proper gear is selected, inspected, and donned 

(2) Supervise entry team 

- Prepare for entry 

- Assemble personnel in staging area 

- Determine prescribed method €or controlling the 
incident 

- Determine which personnel are the most qualified 
to handle the incident 

- Communicate plan to response personnel 

- Select appropriate tools for containing/ 
controlling the spill (plugging materials, dirt, shovels, tarps, etc. 

- Direct and perform physical mitigation procedures 
[FRO, g,(2)1 

- Direct and perform chemical mitigaticn procedures 
[FRO, g,(3)1 

- Communicate results of containment and assessment 
of damages to the safety officer 
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( 3 )  Supervise backup team 

- Keep backup team informed 

- Maintain fresh backup personnel 

(4) Cotxnunicate results of containment and assessment of 
damages to personnel and property to OSC 

j. Direct and Control Decontamination Operations 

(1) 

( 2 )  

decontamination 
and isolation) 

on soil or hard 

Establish decontamination site 

- Determine whether DECON can be carried out safely 

- Choose location for decontamination operations 

Set up for decontamination 

- Identify which is the most acceptable method of 
(dilution, absorption, chemical degradation, or disposal 

- Determine the correct DECON protocol to be followed 

- Determine whether the DECON site should be located 
surface 

- Ensure site is properly marked and roped off 

- Determine what are the hot, warm, and cold zone 
areas and make sure that they are properly identified 

- Determine where the entry and exit check points are 
and make sure that they are properly identified 

- Determine how much of the DECON must be done by the 
WMAT incident response team and how much can be done by a cleanup con- 
tractor or the agency responsible for the spill 

- Determine what type of neutralizing agents are 
requited and in what quantities 

- 
- Identify what are the symptoms for an acute expo- 

Determine which DECON solutions are required 

sure to the HAZMAT and pass this information on to all personnel 

- 
- 

Cover the DECON site with plastic 

Determine which DECON stations are required 
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- Make sure that the DECON corridor is set up in a 
straight line 

- Make sure that the DECON stations are at least 
3-feet apart and have DECON procedure signs which can be read by per- 
sonnel in personal protective clothing 

- Determine what local permanent buildings can be 
used for DECON 

- Ensure sufficient supplies to meet DECON require- 
ments 

- Determine whether plastic bags will contain the 
. contamination 

rubber 
- Determine whether the contamination will affect 

- Make sure that the emergency shower and eyewash 
have been set up and that they are functioning properly 

- Make sure that water runoff will not affect any 
water source during the emergency 

- Make sure that the DECON personnel are approp- 
riately dressed for the type of exposure and WMAT 

- Determine whether any type of medication is 
required onsite for emergency treatment and, if it is, make sure that it 
is available 

- Make sure that the base medical treatment facility 
staff are set up (i.e., protection for them and their ambulance) to 
handle contaminated patients 

- Make sure that baseline physicals are available for 
entry, backup, and DECON personnel 

- Make sure that information sheets which provide 
appropriate guidance on the HAZMATs are prepared and ready to go with 
the contaminated or suspected contaminated patients to the hospital 

- Make sure that there is a chart posted which gives 
the symptoms and first aid procedures for heat rash, heat cramps, heat 
exhaustion, heat stroke, frostbite, and hypothermia 

- Make sure that none of the DECON personnel have any 
open wounds or have taken alcohol or medicine recently 
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- Hake sure that a transportation vehicle is avail- 
able if the DECON area is more than 100 yards from the work area in the 
hot zone 

- Make sure that plastic has been draped over the 
transportation vehicle and that respiratory protection is available f o r  
the driver 

( 3 )  Maintain safety during decontamination Operations 

- Ensure that DECON and entry personnel have been 
briefed on which protocol will be utilized 

- Ensure that the DECON protocol is being properly 
f ol lowed 

- Ensure that heart rate, blood pressure, and body 
temperature and weight are being taken on personnel who are wearing per- 
sonal protective clothing 

- Ensure that personnel are being observed f o r  indi- 
cators of toxic exposure 

- Ensure that fingers, toes, and ears are being 
checked on personnel coming through DECON during cold weather - ..... 

- Ensure that personnel are monitored for heat stress 
when the temperature is above 80°F 

- Ensure that monitoring for contaminants at the 
DECON site is performed 

- Ensure that swipe tests are done on the sk in  of all 
personnel, and on all protective clothing and equipment 

- Ensure that contaminated tools and equipment, and 
wooden and leather items are being kept in the hot zone during response 
operations 

- During incidents which require chemical degrada- 
tion, ensure that the mixing and application of chemicals is being per- 
formed correctly 

- Ensure that none of the DECON personnel are eating, 
drinking, chewing gum, or smoking in the DECON area 

- Ensure that the windows in the transportation 
vehicle are being kept closed when it is in the hot zone 

267 



- Ensure that all personnel take showers and that 
areas such as the head, groin, and ears are emphasized during body wash- 
ing 

- Ensure that all personnel departing DECON receive a 
medical evaluation 

- Ensure that pieces of protective equipment are 
being wrapped separately to reduce the spread of contamination 

- Ensure that overspray and splashing are minimized 
during DECON, and that water runoff is being diverted to a safe area 

- During vehicle DECON, ensure that the wheel wells 
and chassis are cleaned thoroughly and air filters are changed onsite, 
and are disposed of properly 

(4) Terminate HAZMAT DECON procedures 

- Ensure the HAZMAT carried out of the hot zone by or 
on exiting personnel has been isolated, bagged, and placed inside 
plastic containers 

- Ensure that all disposables have been properly 
placed inside overdrums 

- Isolate containers from each other 

- Clean all pieces of equipment owned by the AF 

- If clothing is going out for laundering, ensure 
that bags are taped closed 

- Ensure that all personnel equipment is sanitized 
and sent to maintenance for inspection 

- Conduct permeation tests on personal protective 
clothing 

- Decontaminate and tag fire hoses for pressure test. 

- Complete appropriate documentation 

k. Perform termination activities 

(1) Evaluate results of mitigation and decontamination 
activities 

( 2 )  Inform the OSC of findings, with recommendations 
regarding termination of incident 
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( 3 )  Provide support services to cleanup crews, as needed 

(4) Resume normal operations 

- Remove barriers and allow normal traffic flow 

- Provide public information 

1. Perform Debriefing and Incident Followup Activities 

(1) Perform documentation tasks 

- Record W H A T  information (name of material, haz- 
ards, containers, amount released) 

- Document emergency response operations completed 

- Record darnage assessment 

- Document: costs of response and clean-up operations 

- Submit documentation to appropriate local, state, 
and AF agencies 

- Submit documentation to OSC 

(2) Evaluate response effort 

- Assess actual response actions 

- Compare planned and actual response actions 

. . .. 

required 

- Identify areas €or improvement 

- Incorporate improvements into plans and procedures 

- Develop and deliver training to personnel as 

( 3 )  Restock supplies 

(4) Return equipment to operational status 

5. Hazardous Materials Specialist (tars) Level 

The HMS is the most highly trained member of the HAZMAT incident 
response team. His/her duties are primarily of a decision-making and 
supervisory nature, though they include the ability to function on the 
levels of HMT and First Responder. The specialist should be able to 
perform any of the positions in the W H A T  incident environment. Posi- 
tions normally filled by a specialist include SFO, W H A T  Incident 
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Response Team Leader, and Safety Officer. Tasks of the HMS are listed 
at broad levels except where they depart from those of the HMT. 

The SFO is the person in charge of a fire unit that responds to 
a fire call. In many cases this will be the fire chief or it may be an 
Assistant Fire Chief. In any event, this person will function as the 
OSC from when a HAZMAT is initially discovered until he determines that 
the situation warrants a broad response, requiring one or more outside 
people, including the Base Commander, CE, BEE, or civil response units. 

In many cases, the SFO will determine that the incident can be 
handled by the fire unit and/or the unit responsible for the HAZMAT 
release. This occurs usually when there is a spill that does not pre- 
sent extraordinary difficulties such as high toxicity; threat of 
environmental harm; potential for damage to other property or injury to 
other people; or failure to confine the hazard to the base, base pro- 
perty and base personnel. In these cases, the SFO will act as OSC at 
least through the point at which the HAZMAT has been contained and stab- 
ilized. If the release is minor, he will then ensure that the unit 
responsible for the HAZMAT safely cleans it up. If the release is such 
that the responsible unit cannot handle the cleanup, then the SFO will 
call in the Base Counnander, who will actively assume the role of OSC for 
the duration of cleanup. In either case, the SFO's responsibility 
becomes one of providing fire and safety support to the cleanup effort. 

In this capacity of OSC, the SFO may either elect to handle the 
HAZMAT portion of the incident himself or to call in the HAZMAT response 
team leader. If the team leader is called in, the SFO responsibilities 
are split; the SFO continues to direct the firefighting efforts but with 
the team leader now assuming the W M A T  tasks under the SFO's direc- 
tion. In effect, before calling in the team leader, the SFO has been 
performing as both the SFO and HAZMAT incident response team leader. 

If the incident is a major one, the SFO will call in the Base 
Commander, who as the OSC will activate additional units as needed. The 
Base Commander will also activate the response plan, including contact- 
ing civil agencies, etc. Normally, the SFO will not have to contend 
with such matters as activating response plans and mobilizing outside 
agencies. For this reason, the task Listing given here does not include 
tasks of this type. 

The team safety officer is more directly connected to the inci- 
dent, directly supervising all of the activities of the entry teams. 
There are occasions, however, when one person might function in all 
three specialist roles. 

The HMS must be trained to perform the tasks listed below. This 
listing does not explicate all of the tasks which the specialist 
oversees at the lower Levels of the hierarchy. Instead, tasks unique to 
the specialist are listed, along with filler tasks that he supervises 
and which are listed for continuity in the listing. 

270 



a. Respond to the HAZMAT Incident 

... 

(1) Define the site and exclude people 

( 2 )  Identify the materials involved 

( 3 )  Evaluate the magnitude of hazard and risk to AF and 
civilian personnel and property 

- Determine whether the quantity of the HAZMAT 
spilled meets or exceeds the statutory reportable quantity f o r  that 
material 

- Determine the required level of HAZMAT incident 
response 

- Determine the need for notification of the Base 
Cownander/activation of the response plan 

- Determine the number of fire department personnel 
needed to respond to the incident 

- Direct the fire communications center operator to 
notify other agencies as required 

b. Function 6s the OSC until the arrival of the Base Commander 
or his desginated representative 

(1) Establish control of the site 

- Define the site and exclude people 

- Establish zones 

- Communicate zones to all personnel. 

- Authorize the distribution of HAZMAT equipment from 
the HAZMAT incident response vehicle 

- Remove medical casualties 

- Fight fires 

- Prevent explosions 

- Shut down utilities as required 

(2)  Identify the materials involved 

- For unknowdunconfirmed W M A T  releases, direct 
reconnaissance and identification 
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- Identify occupancy and contents when incident is in 
an interior exposure 

( 3 )  - Assess hazard and risk 

- Assess the characteristics of the release 

- Estimate the time until exposure of identified 
vulnerabilities 

PertY 
- Determine the risk and hazard to personnel and pro- 

- Reevaluate the hot zone to make sure it is adequate 

- Estimate harm without intervention 

(4) Coordinate information and resources 

- Assume command over all units on the scene 

- Assemble response personnel in a staging area 

- Establish a connnand structure 

- Establish a chain of command 

- Allocate responsibilities to on-scene personnel 
for various functions and tasks 

- Notify incoming units of their responsibilities 
and tasks 

- Determine and elaborate plan of action 

- Determiner containment priorities (e.g., prevent 
further spread, neutralize, or repackage? 1 

- Contact facility, carrier, manufacturer, super- 
visors, or HAZMAT advisors and discuss proposed plan of action, time 
p e m i  t t ing 

- Organize response team 

- Assign personnel to positions called for in 
response plan 

roles 
- Communicate response plan to personnel assigned 

- Manage on-site communications 
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- Establish onsite methods and channels of 
communications 

- Establish backup communications methods (such as 
hand signals or lights 

- Establish methods for disseminating key infor- 
mation among emergency response personnel at the incident scene 

- Establish structure for safety 

- Assign responsibility for safety to the team 
safety officer 

- Communicate the hazard zones, communication and 
warning systems, and safety regulations in effect 

- k i e f  personnel on exposure signs and symptoms 

- Designate entry team and backup team €or hot and 
warm zones 

- Confirm that the team safety officer's safety 
plan meets requirements of situation 

- Confirm that selected required protective 
clothing meets requirements of the situation 

- Enforce safety regulations 

- Supervise entry and exit to/from hazard zones 

- Ensure that the medical unit monitors personnel 
before donning of protective clothing (baseline physiological indices) 
and when exiting hazard zones changes from baseline plus readings of 
exposure 

- Enforce rules on times of exposure 

- Enforce rules on time of SCBA use 

- Enforce exclusion of all but entry and backup 
personnel from warm and hot zones 

- Shield equipment and apparatus from exposure 

- Ensure general welfare of personnel 

- Provide food, drink, and warning against ingest- 
ing contaminants 
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- Provide toilet facilities 

- Provide rest areas 

- Rotate fatigued personnel out, fresh personnel 
in 

- Provide emergency medical care and rescue 

- Oversee/supervise team components (safety officer, 
information officer, reconnaissance team, decontamination team, entry 
and backup teams 

( 6 )  

personnel 

onsite 

Direct material controllcontainment 

- Contain materials to present location 

- 
- Evaluate efforts 

- Evaluate incident for termination 

Direct and control decontamination operations 

- Establish decontamination area 

- Establish decontamination process 

- Check personnel and equipment for contamination 

- Provide emergency medical care for exposedlinjured 

Prevent further leakage from the container 

- Decontaminate all exposed personnel and equipment 

- Provide medical monitoring of exposed personnel 
following decontamination 

- Prepare €or off-site decontamination of persons and 
equipment if needed 

(7) Direct termination activities 

- Determine that the HAZMAT no longer poses a threat 
to life, property, or mission. 

- Recheck decontamination 

- File reports 
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- Evaluate effectiveness of response activities in 
consultation with offscene commander 

- Formulate changes in operating procedures, areas 
requiring further training, and other changes arising from incident 
evaluation 

- Debrief all involved response personnel on response 
effectiveness, mistakes made, lessons learned, and changes in operating 
procedures 

- Perform medical followup 

Monitor all entry personnel and other personnel who 
may have been exposed immediately after decontamination 

Monitor a l l  entry and exposed personnel period- 
ically over the period of expected onset of symptoms or effects 

c. Turn over operations to the Base Commander 

(1) Provide technical assistance, as needed. 

(2) 

( 3 )  Perform debriefing, critiquing, and other postopera- 

Provide support services during postincident cleanup 

tions activities 

(4) Ensure that emergency equipment is restored to full 
operational status 

d, Perform team safety officer tasks 

(1) Maintain incident site log 

( 2 )  Formulate and implement safety plan 

- Provide the OSC with recommendations on the estab- 
lishment of control zones 

- Evaluate the positioning of the incidenr. response 
team's personnel and equipment 

- Determine a safe command post location 

- Determine a safe staging area 

- Decide entry/no entry 

- Select appropriate protective clothing 
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- Install proper decontamination process before entry 

- Select appropriate response (chemical and physical 
containment operations) 

- Maintain communication between entry personnel, 
self, and OSC 

- Maintain control and security of entry and exit of 
all personnel between the zones 

- Determine when personnel should be withdrawn from 
the hot and warm zones 

- Inspect protective gear before entry and after 
decontamination 

- Ensure that the entry team checklist is being 
followed and completed 

- Ensure that the hazard and procedures briefing is 
completed by the W M A T  incident response team leader 

- Ensure that the signs and symptoms of chemical 
exposure and heat stress are communicated to all involved personnel 

- Ensure that the emergency warning signals are 
known by all HAZMAT incident response team personnel 

- Ensure that the entry operations are being coordi- 
nated with the decontamination personnel 

- Ensure that emergency medical services and trans- 
port are in place at all times during entry 

- Monitor the entry personnel for signsfsymptoms of 
chemical exposure and heat stress 

- Restrict entry into the hot zone to HAZMAT trained 
personnel and individuals possessing particular knowledge of the 
problem/situation 

- Remain in constant contact with the team leader and 
entry personnel 

- Ensure that the entry and backup teams are properly 
clothed before entry 

- Maintain a backup team in full protective clothing 
appropriate to the response at all times during entry team operations 
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- Ensure that all incident information is gathered 
and recorded; pertinent documents, manifests, and reports are collected 
and safeguarded 

C. HAZMAT TRANING COURSES AND THEIR SOURCES 

fiAzHAT training is available in several forms, consisting mainly of 
courses, videotapes, and books. Books are not listed or evaluated in 
this report; however, an extensive listing is available in Fire Service 
Directory of Training and Information Sources (Reference 40). The 
abstracts of courses (Appendix M) provide enough information about the 
content of the course and its contact. Where possible, each course is 
also identified for its appropriate W M A T  training level (FRA, FRO, MT, 
and HUC). These courses can be used for continuing education purposes 
and primarily are offered as federal training courses; DOD/Military 
courses; state and quasi-state government courses; city and county 
government, non-fire department; f ire  departments; college, university, 
and fire school; associations and institutes, non-government; and 
private industry. Addresses of these sources for these entries are 
given in Appendix N. 

A very thorough listing of federal HAZHAT training sources is pro- 
vided in Federal Emergency management Agency's Digest of Federal Train- 
ing in Hazardous Materials (Reference 41). Most of these programs are 
also listed in Appendix N with an indication of the level for which the 
course is recoaanended. Agencies offering W H A T  training include: 

Federal Emergency Management Agency (FEW), National Emergency 
Training Center: NFA, and Emergency Management Institute (EMI), 
Emmitsburg, Md. 

NFA is one of the best-respected training agencies for firefighter 
training in the nation. Courses are offered at all levels, and many of 
its coursea are accredited for college credit, transferable t o  many 
degree programs. In addition t o  its fire protection courses, NFA 
teaches firefighter HAZMAT courses. EHI is located next to NFA at 
bitsburg, Md., and offers similar coursework. EM1 offers courses more 
on the HMS level than the lower levels, while NFA offers courses for the 
lower and middle Levels. In addition, EM1 offers a home-study program, 
although its applicability to AF needs i s  questionable. Abstracts of 
FEMA courses are in the Digest, but courses for which more detail is 
needed are also listed in Appendix N .  

FEMA also offers training programs out of its regional offices. The 
offices are located in: Boston, Mass.; New York, N.Y.; Philadelphia, 
Penn.; Atlanta, Ga.; Chicago, Ill.; Denton, Ter.; Kansas City, Mo.; 
Denver, Colo.; Presidio of San Francisco, Calif.; and Bothell, Wash. 
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DeDartment of Enerav 

DOE offers a series of courses on radiological emergency management. 

Department of Labor, OSHA, Occupational Health Training Branch, OSHA 
Training Institute, Des Plaines, Ill. 

for 
-for 

OSHA offers two HAZMAT-related courses. These are not primarily 
firefighters and are not recommended except as a source of material 
AF training. 

DOT, Transportation Safety Institute, Oklahoma City, Okla, 

Two HAZMAT courses are offered by DOT; these 
continuing training or as a source of material f o r  
field exercise is offered by DOT/U.S. Coast Guard to 
coordination. DOTITransportation Safety Institute 
cargo tank compliance and enforcement which might 
tructing coursework for FROs. 

are recommended as 
the FRO courses. A 
test local response 
offers a course on 
be useful in cons- 

Nuclear Regulatory Commission, Regional Office. 

NRC offers one course on radiation protection and dose assessment. 
This course is primarily reactor-oriented and not recommended to AF, 

Tennessee Valley Authority, Fire Training Center, Jasper, Tenn. 

TVA offers one course at present, and is developing others. This 
course is listed in Appendix N only, and is not in the Digest. 

New responders at N0AAfU.S. Department of Commerce, HAZMAT Response 
Branch, Seattle, Wash. are required to take a 200-hour course, an in- 
house training program using EPA Incident Response Operations course and 
other material. The course is restricted to in-house field personnel, 
and is not well outlined. 

EPA courses cover a wide range of topics of importance in HAZMAT 
training; they are recommended either as continuing training courses or 
as source material for AF courses. 

Very little W M A T  training is offered by the military sector, 
despite a concentration of HAZMATs on military installations, AF train- 
ing is as good as or better than that offered by any other branch but 
still needs to offer much more. It is not recommended that AF draw 
heavily on non-AF military training in developing courses, with the 
possible exception of Coast Guard courses. 

The AF offers training at Chanute Air Force Base, Ill,, as well as 
courses and training units originated locally at several bases. 

The Army Logistics Management Center offers a 4-day course at Fort 
Lee, Va. The Navy offers very little W M A T  training, and the Coast 
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Guard offers more WMAT training than any other military service. A 
Department of Defense, DARCON Ammunition Center, Amunition School, 
Savannah, Ill., offers a course which covers a number of HAZMAT 
topics. Joint Military Packaging Training Center, Aberdeen Proving 
Ground, Md., also delivers some HAZMAT training. Courses are presented 
on packaging HAZMATs, as well as one 4-hour course on handling HAZMATs. 

Private industry training is available at a variety of prices, in a 
variety of qualities, and with high prices not necessarily meaning high 
quality. An important feature to consider is whether a company is 
willing to tailor training to AF needs. Before any private industry 
source is used, AF should evaluate all of the public sources, especially 
NFA and NFPA, and then request proposals from a number of private 
sources not to deliver specific training but to develop that training 
and teach AF personnel to deliver.it. 

For 'detailed listing and additional information on training courses, 
Appendix N must be consulted. 

D. CRITERIA FOR CERTIFICATION OF RESPONSE PERSONNEL 

1. Overview of the Certification Process 

The basic requirements for certification at various levels of 
WMAT response are set forth in this section. These requirements are 
of two parts for each level. First, trainees must have completed a 
course curriculum providing knowledge and skills set forth below. When 
the coursework is completed for a response Level, a certification will 
be issued that permits the trainee to begin practical training at that 
level of response at his duty station. As in Section IVA, decontamina- 
tion is addressed as if it has been assigned to the fire department. 

For full certification at a response level, the trainee must 
meet a set -of locally determined requirements that are listed on a 
practical factors-type checklist. The content of this checklist 
includes euch things as familiarity with the local response plan, 
familiarity with mutual aid agreements, what materials are commonly 
found at or near the trainee's duty station, what equipment is available 
locally (and how it is operated), and other information and procedures 
specific to the duty station. Certification for  these factors may come 
from a written test on some factors, such as response plan, and from 
actual physical operation of equipment and/or performing tasks for other 
factors. A firefighter is not likely to have the opportunity to perform 
all of the tasks required for certification under actual emergency con- 
ditions; therefore, the local command will be tasked with providing 
simulation opportunities during training and periodic drills (which are 
required by EPA on a regular basis). Final response level certification 
will consist of completing the coursework for that level and completing 
the practical factors for that level at a duty station. The final cer- 
tifying authority will be the local head of the BAZMAT unit, often 
designated RTL or Response Team Officer. 
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If a person who is certified at a certain level transfers to a 
new duty station, he will retain formal certification but will be 
required to be closely supervised until checked off on the practical 
factors for the new duty station. When the certified person reports to 
a new duty station, he will immediately complete a study plan with the 
head of the HAZMAT unit. The plan will provide for completing the 
practical factors at all of the lower levels, as well as at the present 
level. This method of recertification should not require dem.ilstration 
of all of the tasks on those practical factors. For instance, there may 
be equipment at the new duty station that was also at the old one and 
was already checked off. The HAZMAT unit commander may check off this 
requirement for the new duty station, if the interview convinces him 
that the firefighter is adequately trained on this requirement. 

Other practical requirements are not expected to differ between 
duty stations. For example, an tIMT might be requited to demonstrate the 
tasks of Decontamination Team Officer (if this becomes the responsi- 
bility of the fire department) at the previous duty station before cer- 
tification. The W M A T  unit connnander at the new station should be able 
to determine through interview and previous performance evaluations how 
well the firefighter has mastered this set of skills and, at his discre- 
tion, provisionally check off this requirement. Even so, the new person 
should be closely supervised in performing that duty until his com- 
petency has been soundly demonstrated in drills or in a response action. 

Normally, a trainee will have completed the coursework before 
beginning to operate at a response level. All HAZMAT firefighters will 
complete the FRA training before starting any W M A T  firefighting opera- 
tions. Ideally, the coursework for this level should be given in the 
NFA. Once the firefighter has completed the training for the level and 
has begun to meet local requirements, he should begin to receive course- 
work for the next response level. This will provide trained personnel 
at higher levels of response capability, while meeting federal "con- 
tinuing training" requirements. 

The issues of certification and recertification as well as con- 
tinuing training have been addressed, but these alone are not sufficient 
to ensure that personnel operating in the HAZMAT environment will con- 
tinue to be fully prepared and competent. The issue of continuing 
certification is also important because several "sources of skill 
obsolescence" could cause a firefighter to be unable to function 
adequately and safely in a W M A T  situation. These include age, physi- 
cal condition (e.g., illness), obsolete technical knowledge, and lack of 
practice. Therefore, a person should have to demonstrate continuing 
competency through adequate performance evaluations to maintain certifi- 
cation at a given level, unless that person has been assigned duties 
outside the HAZMAT realm, such as an administrative position or a non- 
WMAT firefighting role. If a firefighter is out of the W M A T  
response lineup for more than 6 months, his certification should become 
provisional. Temporary restrictions of certification should also be 
considered appropriate in the HAZMAT environment. For example, a person 
may be on certain medication which may impair functioning or may render 
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the user more susceptible to suffering the effects of slight exposure. 
Similarly, if an individual is severely ill or under heavy stress (for 
whatever reason) he may be more susceptible to the effects of limited 
exposure. Finally, a person who is exhibiting unusual behaviors, such 
as frequent arrests or depression, should have his certification 
restricted pending professional assessment of his mental and/or 
behavioral stability. 

The implication of this certification and recertification for 
the W M A T  unit commander is that he has a huge responsibility. 
Certifying an individual entails trusting him to take action under loose 
supervision that will expose human life to certain risk. Although that 
authority can be delegated through certification, the responsibility for 
those lives cannot be delegated. 

2. Criteria for First Responder Awareness Level 

To be eligible for basic certification, the trainee must have 
completed basic firefighting training as well as a basic curriculum of 
IIAzfiIAT subjects. Initially, basic certification requires demonstrating 
the competencies listed below while in a training environment. Pro- 
ficiency is anticipated to take approximately 40 hours. 

Operational certification as F%A requires completion of a set of 
practical factors based on duty station conditions and requirements as 
well as at least 6 months of response on a unit that might have to 
respond to a WMAT incident. Some potential local certification 
requirements are listed below with similar requirements for the other 
levels. 

a. Preliminary knowledge--what HAZMATs are and what risks are 
associated with them 

(1) Give a basic definition of a HAZMAT and a HAZMAT 
incident/ernergency 

( 2 )  Recall the HAZMATs most likely to be found on a base 
and where they are likely to be located 

( 3 )  Describe the roles on a response team and what duties 
are beyond FEA expertise 

(4) Describe the ways tiAZMATs are different from other 
emergencies 

( 5 )  Describe the ways HAZMATs are dangerous to people and 
how IIAZMATs enter and affect the human body 

HAZMATs 
( 6 )  Describe the threats to the environment posed by 
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(7) Describe the potential dangerous outcomes associated 
with a HAZMAT emergency 

(8) Describe the NFPA General HAZMAT Behavior Model and 
Events Interruption Principles 

b. Initiate response 

(1) Detection and assessment 

- Demonstrate how to safely approach an unidentified 
or identified HAZMAT or HAZMAT site or simulated site 

- Describe how to detect and identify HAZMATs on the 
basis of occupancy/location, container shapes, markings and colors, 
placards and labels, shipping papers, and senses; identify where these 
specific indicators can be located 

- Demonstrate ability to identify various HAZMAT con- 
tainer s 

- Describe the DOT and NFPA identification and number- 
ing systems for HAZMATs 

- List the nine United Nations and DOT WMAT classes, 
the hazards associated with each, and give examples 

- Describe the types of specialized marking systems 
found at fixed facilities on bases 

- Discuss the content and uses of MSDS 

- Explain the problems in specifically identifying 
HAZMATs 

- Demonstrate the use of the DOT Emergency Response 
Handbook (Reference 2 )  

- Demonstrate use of people onsite to identify the 
W M A T  

- Demonstrate use of CHEMTREC to identify the W M A T  

- Discuss use of binoculars for identifying the W M A T  

- Demonstrate gathering and recording field informa- 
tion regarding an incident or simulated incident 

- Describe hazards to people and property of various 
examples from each class of W M A T  

282 



- List the criteria for when immediate evacuation is 
required 

- Discuss safety procedures € o r  contaminated personnel 

0 el wh 
- Discuss what information to pass to response team on 

have been contaminated and/or injured 

- Demonstrate ability to pass on appropriate informa- 
tion to SFO 

( 2 )  Alert and activate the response team 

- Describe a typical response plan, the components of 
a response team, and sc their roles/duti.es are 

- List criteria for when a WMAT is beyond the 
awareness level expertise 

- Describe who are the appropriate people to call for 
additional assistance 

- Demonstrate how to combine preliminary assessments 
of the incident into a coherent verbal report for response team 

- Describe the correct procedures for requesting addi- 
tional resources for dealing with specific HAZMAT incidents 

- Describe the communication procedures- prescribed f o r  
first responders 

- Discuss who to notify of an incident (e.g., AF 
officials and responsible party, etc.) 

C. Initiate site action and control 

(1) 
HAZMAT incident 

Demonstrate basic techniques of protecting oneself at a 

( 2 )  Describe recommended methods of protecting civilians, 
response personnel, and the environment during a spill incident 

( 3 )  Identify situations too dangerous for various types of 
protective clothing 

(4) 

( 5 )  

( 6 )  Discuss the importance of controlling access to the 

Describe evacuation procedures for WMAT incidents 

Describe rescue procedures for injured personnel 

incident site 



(7) Demonstrate procedures for isolating a HAZMAT site 

- Determine isolation distances €or various HAZMATs 

- Set up barriers around a site 

- Isolate floors or areas of a building 

( 8 )  List criteria for a safe staging area 

( 9 )  Discuss use of staging area to control site access to 
authorized personnel 

d. Initial identification 

(1) Discuss which information to use to help identify a 
HAZMAT 

( 2 )  Describe three types of HAZMAT (chemical, biological, 
radioactive) 

( 3 )  Describe the chemical and physical properties asso- 
ciated with various examples of each class of HAZMAT 

( 4 )  Describe the various physical states a HAZMAT can be in 
(gas,' solid, liquid, high or low pressure) 

( 5 )  Describe how the environment can affect the HAZMAT 
(terrain, wind, heat, cold, etc.) 

( 6 )  Describe how HAZMAT incidents can occur (leaks, 
vaporizing gas, etc.) 

( 7 )  Using various reference materials, demonstrate ability 
to determine flashpoint, ignition temperature, water solubility, 
flammability, specific gravityfdensity, vapor density, and boiling/ 
vaporization point 

e. Assess the potential risks of the hazard 

(1) Describe the hazards to people and property f o r  par- 
ticular HAZMATs 

- Describe the hazards to health and safety created by 
each class of HAZMAT 

- Given sample incidents, describe what hazards to 
life exist. 

- Predict the outcome if no intervention is made €or  
various HAZMATs 
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f. Communication 

(1) Discuss the importance of comunication throughout the 
incident response process 

(2 )  Discuss the procedures of communications prescribed €or 
W M A T  incidents 

g. Perform basic containment and control operations (Level I 
responses 1 

(1) Demonstrate the ability to don, use, and doff basic 
protective clothing 

(2) Demonstrate the ability to perform basic physical 
mitigation procedures 

( 3 )  Demonstrate the ability to perform basic chemical 
mitigation measures 

(4) Demonstrate the ability to perform basic decontamina- 
tion procedures 

3. Criteria for First Responder Operational Level 

To be eligible for basic certification, the trainee must possess 
all the knowledge, skills, and abilities of the FRA on a more hands-on 
level. In addition to the above outlined dimensions, the FRO level 
entails additional knowledge and abilities within those dimensions, and 
additional knowledge dimensions not part of the FRA certification. As 
an example of these differences, the FRA is not anticipated to use 
advanced protective clothing, or to perform advanced mitigation proce- 
dures, but the FRO will. The additional material is listed below, 
Initial certification is predicated on demonstrating these knowledge and 
ability factors. The trainee must have successfully completed training 
for FRA and meet the proficiency of the following prescribed compe- 
tencies through accredited schools or courses. The trainee must have 
performed in a response role as ERA for at least a year following final 
FRA certification. Proficiency is anticipated to take approximately 
160-200 hours of classwork and field exercises beyond FRA proficiency. 

To be eligible for operational certification at this level, the 
trainee must have satisfactorily met local knowledge and ability 
requirements and should have performed for a period of 6 months post- 
course work on a unit that is involved in HAZMAT response. 

a. Initiate response 

(1) Identify the dangers of search and rescue missions 
specific to HAZMAT incidents 
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( 2 )  Demonstrate how to determine evacuation distances and 
their limitations; describe evacuation based on dispersion pattern and 
wind direction 

b. Initiate site action and control 

(1) Demonstrate ability to establish control zones (hot, 
warm, and cold zones) 

( 2 )  Demonstrate ability to assess adequacy of control zones 
in use 

( 3 )  Demonstrate ability to assess resource needs and equip- 
ment adequacy 

c, Personal Protective Clothing 

(1) Demonstrate a working understanding of the four levels 
of protectian, the criteria for using each, and the clothing used €or 
each 

( 2 )  Demonstrate how to inspect, don, and check protective 
clothing 

( 3 )  Know signs of breakdown/degradation of protection 
provided by protective clothing 

( 4 )  Demonstrate use of appropriate protective clothing f o r  
various levels of response and for various XAZMATs 

( 5 )  Identify the respiratory hazards encountered at W M A T  
incidents and the need f o r  proper protective breathing apparatus 

( 6 )  Identify the physical requirements of the wearer of 
protective breathing apparatus 

( 7 )  Describe the limitations of protective clothing and 
breathing apparatus at WMAT incidents 

(8 )  Demonstrate the use of positive pressure air-supplied 
respiratory devices as provided by the authority having jurisdiction 

( 9 )  Describe the application, use, and limitations of the 
following types of protective clothing used at HAZMAT incidents 

- structural clothing 

- chemical protective suits, encapsulating and nonen- 
capsulating 

- high-temperature clothing 
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(10) Demonstrate ability t o  assess the adequacy of various 
types of protective clothing for various W M A T s  

d. Initial identification of the HAZMAT 

(1) Demonstrate understanding of basic chemistry and 
biological terms and how they apply to HAZMATs for each class of WHAT; 
discuss 

- chemical and physical properties which render it 
hazardous 

- chemical properties which can be used to neutralize 
the substance 

- chemical reactivity and compatibility of various 
types of personal protective clothing and incident management equipment 

( 2 )  Demonstrate the ability to identify HAZMATs 

- Given various examples of containers and packages, 
name an example of the material that may typically be found inside 

- Locate vital information about the size and identity 
of HAZHATs from shipping papers (hazard class, quantity, placard nota- 
tion, etc.) 

- Identify technical references used for assistance in 
identifying WMATs 

- Explain the following with regard to using CHEHTREC 
as an identification source: 

- how they are accessed 

- what assistance they can provide 

- what information you must supply them 

- Demonstrate ability to use HMIMS (or other com- 
puterized incident management data base) 

- Discuss how specific t M h T s  might behave or travel, 
and identify factors that might affect the behavior of the HAZMAT 

(3 )  Demonstrate ability to implement safety precautions in 
site reconnaissance 

- Demonstrate knowledge of signs and symptoms of 
exposure to KAZMATs and display ability to monitor for them 
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- Demonstrate knowledge of allowed times in hot zone 
for various MAZMATs and ability to comply with permitted stay times 

- Demonstrate knowledge of communications procedures 
in entry situations 

- Demonstrate ability to monitor risk, hazard, and 
response situation 

(4) Size up the HAZMAT incident site 

- Determine wind direction and speed, terrain features 
important to incident management, obstacles and barriers, and site 
hazards such as down power lines, fire, threatened containers, etc. 

- Identify how the environment is affecting the HAZMAT 

- Identify dispersion media, dispersion pattern, and 
rate and quantity of release 

- Use a radio to pass information and seek advice from 
experts 

e. Implement the response plan 

(1) Describe the elements of a response plan, how they 
coincide, and their importance in controlling an incident 

- Describe who should be involved in the response to 
the HAZMAT based on specific information about the W M A T  

- Explain FRO responsibilities when responding to a 
W M A T  incident 

( 2 )  Describe the importance of preemergency planning for 
specific sites and HAZMATs 

f. Incident management 

(1) Demonstrate the ability to direct and control response 
activities by establishing a command structure and a command post 

- Describe how the elements of the Incident Command 
System interact 

- Describe the functions and responsibilities of the 
various functional groups in the incident command structure, including 
OSC, Safety Officer, Fire Communications Center Officer, RECON team, 
Entry team, and DECON team 



- Discuss the importance of coordination at a HAZMAT 
incident 

- List the criteria f o r  location of a command post 

(2 )  Given radio frequencies, demonstrate how to set them up 
with the response team, and describe key personnel to which information 
should be disseminated 

( 3 )  Describe the content of typical HAZMAT standard operat- 
ing procedures 

g. HAZMAT control, containment, and confinement 

(1) Discuss how to organize or coordinate personnel in 
preparation for responding to the W H A T  

(2) Describe which mitigation approach is best for various 
HAZMAT incidents and what equipment and supplies are needed 

( 3 )  Describe how to perform both physical and chemical 
mitigation and demonstrate the following: 

- Physical: Absorption, Dilution, Diking/Damming, 
Diversion, Dispersion, Overpacking, Plugging and Patching, Vapor 
Suppression, Transfer, Venting 

- Chemical: Adsorption, Controlled burning, Disper- 
sion, Flaring, Gelation, Neutralization, Solidification, Venting, and 
Burning 

(4) Describe advantages and limitations of each of the 
above and when to use combinations of methods 

( 5 )  Demonstrate ability to assess mitigation/containment 
efforts and damages to personnel and property and to communicate results 

( 6 )  Demonstrate familiarity with common XAZMAT settings 

- Demonstrate familiarity with aircraft incidents 

- Demonstrate familiarity with W M A T s ,  WMAT 
locations, and hazardous conditions commonly found on aircraft 

- Demonstrate familiarity with typical aircraft 
methods of entry and egress and with typical aircraft fasteners 

- Demonstrate ability to locate information con- 
cerning contents of an aircraft 

- Demonstrate familiarity with rail car incidents 
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- Knowledge of typical rail car construction, 
various types of cars 

- Familiarity with HAZMATs commonly found on rail 
cars on AF bases 

- Ability to locate information on contents of rail 
cars 

- Knowledge of procedures for shutting down traffic 
on the rail line) 

- Demonstrate familiarity with highway incidents 

- Knowledge of various vehicles which commonly 
carry HAZMATs on base 

- Knowledge of the HAZMATs commonly carried on 
roadways on base 

- Knowledge of how to locate information on HAZMATs 
carried on roadways 

- Demonstrate familiarity with fixed facility inci- 
dents by describing 

- How topography, drainage, and utilities will 
influence response actions 

- Different types of fixed facilities and what 
HAZMATs they are likely to contain (eg., fuel farm, ordinance depot, 
aircraft maintenance facility) 

- Safety features and control systems built into 
these facilities 

- Where to locate information about the HAZMATs 
found in fixed facilities 

- Demonstrate familiarity with pipeline incidents and 
describe 

- WMATs commonly carried in pipelines on AF bases 

- How pipeline pressure, size of leak, slope, pump 
station, and type of pump affect incident response 

- Procedures for responding to pipeline emer- 
gencies, including how to shut down the flow 
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- Where to locate information about HAZMATs carried 
in pipelines 

h. Decontamination ( i f  assigned to fire department) 

(1) Demonstrate knowledge required for decontamination 
activities 

- Describe how personnel, apparatus, tools, and equip- 
ment may become contaminated in a WMAT incident and the importance of 
decontamination procedures 

- Describe what might happen if appropriate decon- 
tamination procedures are not followed 

- Describe how to decontaminate victims and/or equip- 
ment using the basic principles of dilution, absorption, and chemical 
degradation 

- Give examples of solutions used in dilution, absorp- 
tion, and chemical degradation 

- List the guidelines for safety in decontamination 

( 2 )  Demonstrate ability to set up the DECON procedure and 
.- 

- To determine equipment necessary f o r  various WWTs 

- To lay out the necessary equipment in the proper 
location and sequence 

- To mix various chemicals and reagents used for DECON 

( 3 )  Demonstrate the ability to operate the DECON stations 
(steps in the DECON process) and 

- To perform dilution, absorption, and chemical 
degradation procedures 

- To monitor exiting personnel for signs and symptoms 
of exposure and heat exhaustion 

- To package contaminated materials as prescribed 

- To decontaminate DECON personnel rand equipment and 
to inspect and package equipment for reuse 

i. Termination and debriefing 

(1) Demonstrate ability t o  recall and document whet the 
responder did and what materials were used 
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( 2 )  Demonstrate ability to participate in a debriefing 
session 

4. Criteria for Hazardous Materials Technician Level 

To be eligible for basic certification, the trainee must possess 
all the knowledge, skills, and abilities of the FRO but on a more tech- 
nical level. The WT must be able to perform all the tasks of the 
FRO. In addition, he must assume leadership roles. This entails 
responsibility for the safety of others; therefore, the technician must 
possess the knowledge, skills, and abilities at a more complex level 
than that of the FRO. To be certified, the trainee must have success- 

, fully completed the requirements for FRO, satisfactorily performed as a 
FRO for at least 2 years on a unit that is involved in HAZMAT response, 
and demonstrated the prescribed competencies in the following subject 
areas through accredited schools or courses. Proficiency is anticipated 
to take approximately 122 hours. 

To be eligible for operational certification at this level, the 
trainee must have met local knowledge and ability requirements and 
should have performed at the HMT level for a period of at least 1 year 
post-course work on a unit that is involved in HAZMAT response. 

a. The U T  must possess an advanced knowledge of the chemistry 
and toxicology of HAZMATs 

(1) Demonstrate workable knowledge of the periodic table of 
elements 

( 2 )  Demonstrate a knowledge of the principles of basic 
chemistry, inorganic and organic, and how they relate to HAZMAT 

( 3 )  Define the following terms, give similarities and 
differences where they exist, give health hazards where they exist, and 
give examples of how the terms are used in specific HAZMAT incidents: 

Corrosivity - 
PIf 
S trengt h 
Concentration - 
Polymerization - 
Catalysts and Inhibitors - 
Sublimation - 
Volatility - 
Viscosity - 
Surface Tension - 
Critical Temperature and Pressure - 
Radioactivity - 
Oxidation Ability - 
Instability - 
Air Reactivity - 
Water Reactivity - 

- 
- 

Hydrocarbons 
Aldehydes 
Vapor Density 
Bases 
Oxidation 
Vapor Pressure 
Metals 
Non- sa 1 t s 

BLEVE 
Solutions 
Neutral State 
Valence States 
Amines 
Hydroxides 
Ketones 

REM/RAD 
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. .  

- Hydrides - Units of measurement - Acids - Ignition temperature - Non-metals - Peroxides - Cryogenics - Parts per million/billion 
(PPrn/PPb) 

- Compounds - Explosives - Inotganics - Immiscibles - Exothermics - Alcohols 
- Esthers - Isotopes 

(4) Define concepts of acids and bases 

( 5 )  Give three examples each of protonic acids, polyprotic 
acids, hydroxide bases, electrolytic salt solutions, and hydrogen salts 

( 6 )  Describe the difference of the action of water on metal 
oxides from that of water on nonmetallic oxides. 

( 7 )  Describe the reaction and consequences of applying 
water to inorganic chemicals. 

(8) Define the theory of acid-base neutralization. 

( 9 )  Describe the different types of oxidation 

(10) Demonstrate a knowledge of 25 DOT hazard categories 

- Define the hazard categories and give examples of 
each 

- List the hazards posed by each hazard category, 
including but not limited to toxicity, flannnability, reactivity, tadio- 
activity, and corrosivity 

- Describe the precautions applicable €or each hazard 
category 

- Describe hazards and characteristics of the decom- 
position of organic compounds due to fire 

- Describe mitigation actions best suited to each 
hazard category 

(11) Demonstrate a knowledge of the toxicology of the 
25 hazard categories 

- Define and compare each of the following toxicity 
rating methods and describe how each can be used to estimate the degree 
of toxicity: 

- Toxic dose 
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- Lethal dose (LDSO) 

- Lethal Concentration (LCso) 

- Immediately dangerous to life and health 

- Threshold limit value 

- Short-term exposure limits 

- Permissible exposure limit 

- Discuss routes of entry 

- Discuss the systemic effects of each and the.degree 
of hazard 

- Discuss target organ toxicity 

- Discuss toxicity influencing factors of age and 
sex 

- Discuss the signs and symptoms of exposure, both 
inmediate and delayed 

- Discuss precautions to be taken for each category 

- Discuss the recommended action upon discovering 
signs and symptoms 

(12) Describe the decision-making process for identifica- 
tion of unknown chemical, biological, or radiological hazards. 

b. Reevaluate initial identification of the HAZMAT 

(1) Demonstrate the ability to supervise the reconnais- 
sance team in performing WMAT identification 

(2) Demonstrate ability to confirm or verify the identity, 
state, and properties of the HAZMAT, using various information sources 

- Describe the advantages and disadvantages of MSDS, 
reference guidebooks, WMAT data bases, and technical information 
centers (e.g., CHEMTREC) 

- Describe the basic design and construction features 
of containers, bulk and nonbulk packaging, used to store, process, or 
transport HAZMATs, including: 
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drums tank cars 
cy1 inders 
carboys fixed tanks 
boxes and bags portable tanks/intermodal 

containers 
cans and bottles piping 

tank trucks and trailers 

(3)  Demonstrate ability to use monitoring and sampling 
equipment to identify known and unknown WMATs 

- Demonstrate the use of monitoring and sampling 
equipment used by the AF (may include oxygen meters, combustible gas 
indicator/explosimeter, carbon monoxide meter, pH meter, color/metric 
detector tubes, organic vapor analyzer, photoionization meter, air 
sampling devices, devices to measure chlorine, hydrogen sulfide, or 
ethylene oxide, pH paper or strips, organic vapor badge or film strip, 
mercury badge 

- Discuss interpretation of results of use 

- Discuss the limitations of these instruments 

- Discuss the maintenance and testing of these . 
instruments 

(4) Describe the hazards of toxicity, flammability, reac- 
tivity, and radioactivity 

( 5 )  Demonstrate the ability to identify and explain the 
risk assessment considerations to be made at a HAZMAT incident, includ- 
ing size and type of container, nature of container stress, potential 
behavior of the container and its contents, levels of resources avail- 
able, exposure potential to people, property, environment and systems, 
and weather conditions and terrain 

C. Site management and site control 

(1) 
site management and control procedures and take corrective actions 

Demonstrate ability to assess first responder's initial 

- Demonstrate the ability to assess the adequacy of 
the established HAZMAT control zones 

- Describe how to carry out proper procedures for 
staging and setting up all necessary zones 

- Demonstrate the ability to reevaluate the evacuation 
parameters established by the first responder 

- Describe considerations to be considered before 
ordering an evacuation 
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- Describe how to carry out evacuations completely 
and safely 

- Demonstrate the ability to formulate and implement a 
safety plan 

( 2 )  Demonstrate the ability to establish and maintain 
communications links with off-scene command 

- Demonstrate ability to keep off-scene command 
informed of findings, efforts, and events 

- Demonstrate. ability to relay messages between on- 
scene and off-site commanders 

- Demonstrate ability to establish coinmunications with 
arriving units holding in the staging area, to relay pertinent informa- 
tion to them, and to summon them as needed 

d. Response planning and incident management 

(1) Demonstrate the ability to perform incident identifica- 
tion procedures 

- Determine the nature, location, date, and time of 
the incident 

- Determine the required level of response 

( 2 )  Describe how the HMT expands the response plan by pro- 
viding additional technical knowledge to limit the spread of the W M A T ,  
completing both the decontamination process, and the termination process 

( 3 )  Demonstrate the ability to take control of the command 
structure (enforce control zones, disseminate information, and assess 
resource needs) 

(4) Identify government and private agencies which offer 
aid during a W H A T  incident, including their likely roles and the types 
of aid they provide 

e. Personal protective clothing 

(1)  List criteria for when a HAZMAT incident requires 
structural or chemical protection 

( 2 )  Demonstrate knowledge of the performance requirements, 
chemical resistance, permeation, penetration, flexibility, chemical 
incompatibility, abrasion, sealing deficiencies, disintegration, tem- 
perature resistance, and shelf life of protective clothing 
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(3 )  Discuss the four levels of personal protective cloth- 
ing, when to use each, and what clothing goes with each level. 

(4) Demonstrate how to properly don, doff, use, and main- 
tain protective clothing at each level 

( 5 )  Demonstrate how to interpret a chemical compatibility 
chart for protective clothing. 

( 5 )  Demonstrate the maintenance, testing, and storage 
procedures for various types of protective clothing 

f. W H A T  control, containment, and confinement 

(1) Demonstrate ability to perform advanced W M A T  mitiga- 
tion by using both chemical and physical control methods. 

( 2 )  Handle specific -MATS with the proper mitigation 
procedure from start to finish 

(3) Give examples of materials used in both chemical and 
physical mitigation procedures, a5 well as how each material is used 
from start to finish 

(4) Identify and use the proper tools for specific mitiga- 
tion processes 

(5) Demonstrate the ability to supervise the activities of 
the entry and backup teams 

- Discuss selection of entry personnel 

- Demonstrate selection of appropriate tools, equip- 
ment and materials for various HAZMAT mitigations 

- Demonstrate communicating the mitigation plan to 
entry personnel 

- Demonstrate ability to supervise various physical 
and chemical mitigations 

- Demonstrate ability to assess results of mitigation 
efforts and to take corrective action if mitigation is unsuccessful 

- Demonstrate ability to assess damages caused by the 
incident 

- Demonstrate ability to communicate results of 
mitigation and assessment of damages to the Safety Officer 

- Demonstrate ability to keep backup team informed 
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- Discuss importance of rotation of backup team 
members during incident 

g. Decontamination (if assigned to fire department) 

(1) Demonstrate ability to prepare the site and personnel 
for the decontamination process 

- Demonstrate ability to identify the type and amount 
of the HAZMAT involved 

- Identify and describe the advantages and dis- 
advantages of dilution, absorption, chemical degradation, disposal, and 
isolation 

- Demonstrate knowledge of the risks to personnel/ 
equipment associated with decontaminating specific HAZMATs 

- Discuss how various HAZMATs will react with decon- 
tamination solutions. and/or materials (i-e.? water) 

- Discuss how to choose the best method of decon- 
tamination as well as materials to use for any specific W H A T  

- Discuss what types of neutralizing agents are 
required and in what quantities for specific HAZMATs 

- Discuss how to recognize symptoms of exposure to 
specific WMATs 

- Demonstrate ability to select a location for the 
DECON site, and discuss the considerations in making selection 

- Demonstrate the ability to set up a DECON site, 
including marking and roping, station layout, personnel protective 
clothing, and runoff considerations 

( 2 )  Demonstrate ability to supervise the operations of the 
DECON station 

- Demonstrate ability to brief personnel on signs and 
symptoms of exposure and acute exposure 

- Discuss methods and importance of medical monitoring 
of entry and DECON personnel 

- Demonstrate ability to ensure safe operation of the 
DECON process 

- Demonstrate ability to ensure proper practice in 
DECON termination activities 
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.- . . .. 

- Demonstrate ability to complete the prescribed 
documentation for DECON operations 

h. Evaluate the response effort and perform termination 
activities 

(1) Given a case, simulation or incident, demonstrate the 
procedures used to compare planned versus actual response efforts 

(2 )  Write an analysis of that comparison, stating what was 
different, why, what immediate corrective action is indicated, and 
suggested ways to ensure the problems identified do not recur 

(3) Describe the activities required in terminating the 
emergency phases of a HAZMAT incident 

( 4 )  Demonstrate ability to provide support services t o  
cleanup personnel 

( 5 )  Discuss provision of information to the public about 
the incident's management 

i. Perform debriefing and incident followup activities 

(1) Demonstrate the ability to prepare the required reports 
upon termination of an incident 

( 2 )  Demonstrate ability to participate in incident debrief- 
ing 

- Given a case, drill, or response experience, assess 
adequacy of the response plan, compare actual with planned activities, 
assess the outcome of the incident, and identify areas for  improvement 

- Lead a verbal debriefing of the incident with 
response personnel 

- Formulate recommendations, including training, 
procedure changes, and policy changes as needed 

- Demonstrate ability to develop and deliver training 
to response personnel as needed 

- Demonstrate ability to restock supplies and prepare 
decontaminated equipment for reuse 

5 .  Criteria for Hazardous Materials Specialist Level 

The EiMS must possess all the knowledge, skills, and abilities of 
the WT but on a more supervisoryfspecialist expertise level. The W S  
must be able to expertly perform all the tasks of HMT, as well as to 
direct and supervise the activities of the various WMAT response 
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levels. In addition, the HMS can anticipate being tasked with the role 
of directing the W M A T  program. In this role, he will be responsible 
for planning, coordination, interagency relations, training, certifica- 
tion, and other facilities management tasks. Therefore, the HMS must 
possess the additional knowledge, skills, and abilities described 
below. To be eligible for basic certification as an HMS, the trainee 
must have performed satisfactorily for at least 3 years as an HMT on a 
unit involved in HAZMAT response and must have demonstrated the below 
listed proficiencies through a course of instruction. Proficiency for 
basic certification should take approximately 90 course work hours. 

To be eligible for operational certification at this level, the 
trainee must have satisfactorily met local knowledge and ability 
requirements, and should have performed for a period of 6 months post- 
course work on a unit that is involved in HAZMAT response. 

a. Site management and control 

(1) Demonstrate ability to confirm or expand on techni- 
cian's identification of the HAZMAT by using specialized knowledge and 
to recognize where gaps in identification may exist or where criteria 
for identification may have been incorrectly used 

( 2 )  Demonstrate ability to evaluate the magnitude of hazard 
and risk to persons, property, and the environment 

- Discuss criteria for determining whether the type 
and amount of spill meet statutory reporting requirements 

- Identify fire, health, and building codes that 
require disclosure of the location and amounts of HAZMATs being used, 
stored, dispensed, manufactured, or transferred 

- Describe federal and state regulations regarding 
the legal liabilities and limitations on operations during a W M A T  
incident 

- Discuss criteria for determining required level or 
response 

- Discuss criteria for notifying base commander and/or 
activating the response plan 

- Based on the properties of the 25 W H A T  categories, 
describe the safety, decision-making, and size up considerations at an 
incident. 

- Discuss criteria for whether additional evacuation 
distances and zones are needed initially and due to changing conditions 
of the HAZMAT, 
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b. Incident management 

(1) Discuss development of integral parts of a correct 
response plan 

(2 )  Supervise the implementation of a response plan 

- Demonstrate how to select and use proper 
specialized personal protective clothing 

- Supervise containment and control operations 

- Supervise the decontamination of victims and 
property (if assigned to the fire department) 

(3) Demonstrate the ability to evaluate a safety plan 
specific to particular EiAZNATs 

( 4 )  Discuss how t o  reevaluate the incident management 
techniques performed by the HMT 

( 5 )  

( 6 )  Describe how colPmOn command problems can be remedied 

Identify common problems that occur at an incident 

through the use of an incident command system 

(7 )  Identify and describe the major functional areas of an 
incident command system 

(8 )  Identify and describe the command staff functions 

( 9 )  Describe how an incident command system can be 
expanded when responsibility for a functional area exceeds the capa- 
bility of the commander 

(10) Describe how an incident command system ensures unity 
of conmand 

(11)  Describe the common terminology of an incident coanaand 
system 

(12) Identify four categories of pre-incident information 
critical to incident operations and control 

(13) Describe methods for establishing command 

( 1 4 )  Define authority and responsibility as they relate to 
the role of the IMS 

(15)  Describe when a command post should be established and 
factors important to its location 
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(16) Describe a procedure for transferring command 

(17) Describe how to establish strategic objectives based 
on incident priorities, situation status, and resource capabilities 

(18) Discuss the importance of clear communications to all 
phases of an incident 

(19) Demonstrate the ability to supervise and coordinate 
the activities of the Safety Officer, the Information Officer, the 
Response Team Leader, and the DECON team leader 

(20) Demonstrate the ability to coordinate onsite and 
offsite activities through the communications link with FCC 

c. Resources 

(1) Demonstrate ability to evaluate resources to identify 
personnel and equipment needs as conditions of the incident change 

( 2 )  Identify the technical personnel available in the 
response area and the limits upon them (legal, etc.). 

d. W M A T  control and containment 

(1) Demonstrate ability to perform specialized control and 
mitigation 

(2 )  Demonstrate ability to supervise others implementing 
chemical and physical mitigation techniques. 

( 3 )  Demonstrate the ability to evaluate response actions 
and take corrective actions 

e. Decontamination (if assigned to the fire department) 

(1) Demonstrate ability to supervise decontamination setup 
and operation 

( 2 )  Determine what types and quantities of neutralizing 
agents are required for specific LIAZMATs 

( 3 )  Determine how much of the decontamination can be done 
by the response team and how much should be done by other agencies 

(4) Establish a site for decontamination, and discuss 
criteria and requirements for that site 

( 5 )  Supervise the decontamination process, enforcing the 
correct safety precautions 
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f .  Demonstrate ability to perform team safety officer functions 

(1) Demonstrate ability to gather information and docu- 
mentation and to maintain an incident log 

( 2 )  Demonstrate ability to formulate and implement a safety 
plan 

( 3 )  Discuss criteria' for entry and withdrawal from the hot 
zone 

(4) Demonstrate ability to supervise activities of the 
entry pers,onnel 

( 5 )  Demonstrate ability to coordinate entry and decon- 
tamination activities 

( 6 )  Demonstrate restriction of nonqualified personnel from 
the hot zone 

( 7 )  Discuss maintenance of a fresh backup team for the 
entry team 

(8 )  Discuss the importance of monitoring entry personnel 
before and after entry 

g. Termination and debriefing 

(1) Demonstrate the ability to evaluate termination recom- 
mendations from unit officers and take appropriate action 

( 2 )  Demonstrate ability to perform decontamination recheck 

( 3 )  Discuss provision of followup technical assistance and 
support to cleanup crew 

(4) Discuss medical followup of response personnel 

( 5 )  Describe six elements of a report: suaunary, partici- 
pants mentioned, actions taken, statements taken, evidence, and conclu- 
sions 

( 6 )  Given a case, incident, or simulation, prepare a narra- 
tive report on an emergency incident with recommendations to prevent 
recurrence of problems encountered 

(7 )  Demonstrate how to supervise the maintenancep testing, 
and storage procedures of the personal protective clothing 
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( 8 )  Demonstrate ability to translate results of postaction 
assessments into training, changes in procedures, and changes in 
policies 

h. Administration, certification, planning, and training 

(1) Demonstrate ability to write a response plan 

(2 )  Demonstrate ability to write mutual aid agreements 

( 3 )  Demonstrate ability to forecast and plan for material 
and personnel needs 

( 4 )  Demonstrate ability to forecast and plan for training 
needs 

( 5 )  Demonstrate knowledge of certification criteria and 
procedures 

6. Listing of Possible Local Criteria for Certification of 
Responders 

First Responder, Awareness Level 

a. Demonstrate familiarity with local agreements, plans, 
policies, and procedures and with 

(1) Local response plan 

(2) Local mutual aid agreements 

( 3 )  Local W H A T  response standard operating procedures 

( 4 )  Other pertinent local documents 

( 5 )  Local frequencies, phone numbers, and reporting proce- 
dures 

(6 )  Local connnand structure for W M h T  operations 

( 7 )  State and local regulations and laws which must be com- 
plied with in W M A T  operations 

(8)  Local evacuation plans and routes 

b. Demonstrate familiarity with local conditions critical to 
W M A T  response and with 

(1) Locations and types of HAZMATs on station 
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( 2 )  Locally available reference materials, includi.ng where 
MSDS, are posted 

(3 )  Local geographic, demographic, and meterological condi- 
tions which may impact on HAZWAT responses 

(4) Local utilities layouts and utilities contact persons 
which might impact on HAZMAT operations 

( 5 )  Special local hazards which might impact on HAZMAT 
responses 

(6) Special vulnerabilities of persons, property and 
environment in the local area 

First Responder, Operational Level 

The FRO is responsible for the same local factors as the FRA 
plus the following: 

c. Demonstrate familiarity with the locally available equipment 
used in HAZMAT operations 

(I) Demonstrate use, troubleshooting, and maintenance of 
personal protective clothing 

(2)  Demonstrate use, troubleshooting, and maintenance of 
local mitigation equipment 

( 3 )  Demonstrate use of local reference sources and data 
bases 

(4) Demonstrate use of DECON equipment 

Hazardous Materials Technician Level 

The HMT is responsible for the same factors as the FRA and FRO, 
plus the following: 

d. Demonstrate ability to perform leadership activities within 
the local colornand structure for HAZMAT operations 

(1) Demonstrate familiarity with local constraints on 
normal HAZMAT operations 

(2)  Demonstrate familiarity with the qualifications and 
a b i l i t i e s  of FRA, FRO, and fIMT personnel in the response unit 

( 3 )  Demonstrate familiarity with criteria €or activating 
mutual assistance plans 
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(4) Demonstrate ability to comply with local documentation 
and reporting requirements 

Hazardous Materials Specialist Level 

The HMS is responsible for the same factors as the FRA, FRO and 
HMT plus the following: 

e. Demonstrate familiarity with local conditions impacting on 
facility and unit management 

(1) Constraints of local funding 

( 2 )  Local political considerations 

( 3 )  Manning levels 

(4) Trends in W M A T s  onstation 

( 5 )  The AF role in W M A T  support of the community 

( 6 )  Factors impacting long-range planning of the response 
unit 

E. TRAINING COURSE OUTLINES FOR HAZMAT RESPONDERS 

This section sets forth outlines of courses that should constitute 
AI? WMAT responder training. These outlines are based on the training 
requirements and certification standards outlined in this section. 
Where possible, courses are incorporated in their entirety, with nota- 
tions of additions or deletions that should be made. Courses on 
supervision and leadership are not closely scrutinized. Even though 
this is a part of the W M A T  supervisors' jobs, it is also part of any 
fire department supervisor's job and, thus, not domain specific. In 
addition, this outline cannot cover all of the specific AF practices, 
procedures, or equipment, because standardization has not fully emerged 
in those areas. 

1. First Responder, Awareness Level 

The USAF advanced course for "MunitionsfHazardous Materials 
Firefighting" meets virtually all of the training and certification 
requirements for FRA. The following additions are needed. 

a. Recall the HAZMATs most likely to be found on a base and 
where they are likely to be located 

A short unit can be added to the USAF course covering this 
requirement developed from the general WMAT inventory of materials and 
from firefighter experience. Each material should be listed in MSDS 
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format, expanded to include what the material is usually used for, where 
it is likely to be located on a base, where local documentation on its 
statistics will be found, and any special marking that will help 
identify it. 

b. Describe the NFPA "General Hazardous Material Behavior 
Model" and "Basic Events Interruption Principles" 

The model is contained in the NFPA "Hazardous Materials 
Incident Analysis'' course on which the W A F  course is based in part. 
This can be added very easily, 

C. Describe the types of specialized marking systems found at 
fixed facilities on bases. 

This material can also be added to the USAF course with the 
listing of tiAZHATs most likely to be found on a base. 

d. List criteria for a safe staging area 

e. Discuss use of staging area to control site access to 
authorized personnel. 

Control of site access has been covered in the USAF course; 
however, more explicit coverage of siting a staging area may be 
needed. Materials available for evaluation referenced information that 
covers staging criteria but did not directly mention them, Course 
instructors should be consulted to see whether this material is present 
in the course. 

The AF' course is based on NFA's '*Recognizing and Identifying 
Hazardous Materials" and on "Hazardous Materials Incident Analysis." As 
such, it represents the best non-Air Force option for teaching the FRA. 

The USAF course "Munitions/Hazardous Materials Firef ighting" 
should be used as the criteria1 course for basic certification of FRAs 
with the minor modifications listed above. In addition, some practice 
should be included in actually donning protective clothing (if it is not 
already provided in the basic firefighter training), and there could be 
some drills in which trainees approach and identify. Also these needs 
to be some drills in the basic containment methods that are outlined in 
the teaching guide. It is also reconmended that the AF base fire opera- 
tions simulator at Chanute can be used to run simulated incidents for 
FRA trainees to take part in. 

2. First Responder, Operational Level 

The Phoenix, Arizona, Fire Department's "IinT-160 Training 
Program" essentially meets all of the requirements for training at this 
level. HMT-160 is outlined in Appendix 0.  It goes beyond the scope of 
the FRO vith a couple of units, which can be eliminated vithout disrupt- 
ing the continuity of the rest of the course. There are some areas that 
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HMT-160 does not cover or which the AF should modify to more closely 
conform to AF requirements and practices. These are listed below. 
Also, the portions of HMT-160 that are beyond the scope of FRO are 
listed. These are applicable at the HMT level, however, and could be 
considered for that purpose. 

Criteria not covered or needing modifications for AF needs. 

a. Personal protective clothing 

H?4T-160 gives thorough coverage on this subject, but the 
training equipment might not match that used by AF. AF trainers should 
evaluate this and tailor the protective clothing and equipment training 
to what the AF is using. 

b. Demonstrate ability to use HMIMS (or other computerized 
incident management data 'base) 

Any data base the AF adopts will require training. 

c. Demonstrate the ability to use a radio to pass information 
and seek advice from experts 

d. Explain FRO responsibilities when responding to a WMAT 
incident 

This should be tailored to AF policy. 

Given radio frequencies, demonstrate how to set them up with 
the response team and describe key personnel to which information should 
be disseminated 

e. 

This should be tailored to AF equipment and policy. 

f. Describe how to perform both physical and chemical mitiga- 
tion 

These subjects receive some coverage in HMT-160. However, 
AF trainers should evaluate content to determine whether this coverage 
is adequate. 

g. Demonstrate familiarity with aircraft HAZMAT incidents 

HMT-160 does not cover this subject; it should be tailored 
to AF aircraft characteristics and the types of WMAT normally found in 
and around them. 

h. Demonstrate familiarity with HAZMAT incidents at fixed 
facilities normally found on AF bases 

Fixed facilities are covered somewhat; however, ALP trainers 
should evaluate the adequacy of this coverage and should tailor it to 
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reflect AF facilities. As an example of this, civil fire departments do 
not normally have to contend with ordnance depots. 

i. Demonstrate familiarity with pipeline WMAT incidents 

HMT-160 does not cover pipelines. The AF should evaluate 
whether it needs to cover this area as a general course subject or as a 
special area just for certain bases. 
Content not required for FRO: 

(a) Basic HAZ-CAT Chemical I.D. System* - one day 
(b) Advanced HAZ-CAT Chemical I .D .  System - one dag 
Air Force may not use W - C A T ;  if it uses this system or one 

similar, its use is more appropriate for the KMT. 

( c )  Air Monitoring Equipment and Practices - one day 
AF may use different equipment; this responsibility probably 

Recomnended for U T ,  after tailoring to AF will not be FRO'S but HMT's. 
equipment, 

(d) Interagency Responsibilities in W K A T  Response - one 
day 

This is not Likely to reflect AF practice; the content is 
for W/WS personnel. 

The AF may elect not to teach chemistry to FROs at quite the 
level of detail that these courses provide. While this information is 
essential to the W M A T  response, the AF may elect to reserve this 
training to the HMTs. This material may be too difficult for some FRO 
trainees . 

The Fire Training Center (Sacramento, Calif., State Fire 
Marshall's Office, State of California) offers four 40-hour courses that 
appear to cover the bulk of the requirements for FRO. They are HM 1A 
"Properties of Hazardous Materials ," €Ri 1B "Hazardous Materials Safety 
Considerations ,'I HM 1C "Assessing Hazardous Materials Emergencies ," and 
HM 11) "Procedures for Handling Hazardous Materials Emergencies." As 
with KMT-160, they would require careful assessment and tailoring t o  AF 
needs. The California courses do have sections on pipeline incidents 
and on aircraft incidents. 

NFA Courses also cover the material for FRO. Two courses, "The 
Chemistry of Hazardous Haterials ,I' and "8azardous Materials Tactical. 

*Phoenix Fire Department, telephone (602/262-62971, may be con- 
tacted for more information, 
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Considerations,'' with a combined length of 160 hours, appear to cover 
the materials well, with limitations similar to those of HXT-160. 
Again, AF would need to tailor this material to AF equipment and 
policy. A l s o ,  it would require addition of material on aircraft and 
munitions. NFA have indicated a willingness to train AF trainers for 
these and other courses. Again, the AF may elect to reserve the 
advanced chemistry to IIMTs; if this is the case, experts in the 
chemistry of XAZMATs would need to determine how much chemistry FROs 
need and develop the content accordingly. 

The Phoenix, Arizona, Fire Department's program has been 
recognized by the State of Arizona as criteria f o r  W M A T  responders 
with technical response assignments. The chemistry portion of this 
course appears to be closely based on NFA's chemistry course. There are 
AF facilities in Phoenix.that are probably adequate or could be 
developed to house an advanced W M A T  program. On the other hand, NFA 
courses taught at Chanute would offer the advantage of centralization of 
AF HAZMAT training at the AF Fire Training facility. Also, NFA offers 
other courses geared for HMT and IMS personnel, which could be incor- 
porated at Chanute. 

Both Phoenix and NFA should be considered by AF. If the 
advanced chemistry and monitoring material is removed from FRO training 
€or initial certification, it can be added later to meet continuing 
training requirements for FRO, then used as a prerequisite for entering 
HMT training. This would have the advantage of meeting two training 
requirements with one class so that little additional intensive 
specialized schooling would be needed to transition to HMT by the time 
the firefighter has completed the time in grade requirements. This 
could be accomplished by breaking the HMT requirements into natural 
units of 3 to 5 days and then sending FROs to training or bringing it to 
them on an annual basis. Another continuing training course FROs should 
be required to take before entering HMT training is the NFA's "Hazardous 
Materials: The Pesticide Challenge." 

3. Hazardous Materials Technician Level 

It is assumed that HMT candidates will have received training to 
prepare them for incident connuand, such as NFA's "Preparing for Incident 
Command" and "Commanding the Initial Response." Because the HMT will be 
working in a supervisory capacity, preparation of this sort is 
suggested. In fact, AF is teaching these two courses at Chanute. In 
addition, coursework such as NFA's "Instructional Techniques for Company 
Officers" is recommended as HMTs will be charged with teaching others 
how to use specialized equipment and perform specialized operations. 
This will be particularly important if AF elects to teach prerequisite 
courses at the local bases instead of at Chanute (saving transportation 
and per diem expenses). 

The IIMT needs to have a more detailed knowledge of chemistry, 
monitoring, and toxicology than that required for the FRO. Similarly, 
the HMT must have a better knowledge of conmand and control, of tactics 
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and strategy, and of interagency cooperation. The HMT also must be 
trained to use the W M A T  software adopted by the AF. There are two 
ways this might be accomplished, depending on whether or not the 
chemistry, monitoring, toxicology, and interagency cooperation material 
is left in FRO course content, 

If the coursework for FRO retains the chemistry, toxicology, 
monitoring, and interagency cooperation outlined above, it will contain 
virtually all of the technical content that the WJ? will need. The 
finer detail on chemistry, toxicology, monitoring, and interagency 
cooperation can come from a review of the same basic courses taught at 
FRO level. The principal reason no new training in these areas would be 
required is that by the time the trainee is in HMT coursework, he will 
have learned the material and applied it. Material learned in this 
manner and reviewed is likely to be better understood because of the 
element of experience. About 2 years would elapse between FRO certifi- 
cation and HMT certification and as the HMT will be heavily responsible 
for the safety of others, an annual 2-week review of the material would 
be recosmended as part of the ta3T training. The software training can 
be delivered as continuing training during FRO time in grade. 

If that body of material were removed from FRO training (they 
would still require some chemistry, some toxicology, and perhaps some 
monitoring), it could be offered as continuing training required of FROs 
with the software training and prerequisite to entering training for €SMT 
certification. 

About the only material the HMT will need that the FRO has not  
been taught, other than the software training, is the supervisory and 
training material described above. In addition, the NFA course, 
"Comnand and Control of Fire Department Operations," is recommended. It 
is recognized that this course is not specifically targeted at HAZMAT 
responders, though it does contain an important section on HAZMAT. At 
this level of training, it is difficult to separate n o n - W M T  super- 
visors from W M A T  supervisors in the command structure and in the con- 
ceptual tools that they need. In fact, it might be most effective for 
the AF to predicate attaining supervisory responsibilities in fire pro- 
tection on completing flAzMAT certification. The course should not be 
accepted without critical evaluation, however, to ensure that the 
material. is relevant to the AF comrrmnd structure and to AF practice. 

If the advanced units of HMT-160 are used for FRO continuing 
training, HMTs will have received most. of the technical training they 
need during training for FRU; however, they will need to rewiew that 
training. At a minimum, HHTs need a thorough review and retesting on 
the chemistry and toxicology taught at the FRO level. In addition, they 
need an in-depth course or review on monitoring equipment such as the 
section from HMT-160 or from NFA's "Hazardous Materials Tactical 
Considerations," as well as a review of tactics and strategy and 
training in the use of the HAZMAT software systems the AF adopts. The 
WFA course on "Conmnand and Control" is recommended, as well, modified to 
fit AF comrnand structure and procedures. Because tDLTTs will lead less 
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experienced personnel in major operations, they should also have a cur- 
riculm of field exercises at levels more advanced than for FROs. 
Accordingly, it is recommended that they be sent periodically to pro- 
grams such as those offered by Texas A&M "Tank Truck Emergency Response, 
Oil Spill Control," by the Transportation Test Center of the Association 
of American Railroads "Intermodal Emergency Response Course, Tank Car 
Safety Course," and by EPA "HAZMAT Incident Response Operations" so they 
can get extra training in hands-on response. 

A better alternative for hands-on drills would be €or the AI? to 
develop these courses at Chanute and to use them to meet continuing 
training requirements. The fire operations simulator could also be used 
f o r  this purpose. Completion of these additional courses could be a 
criterion for entering training as an HMS. An advantage of having these 
facilities at Chanute is that it would allow the integration of hands-on 
training at several levels. For instance, in one drill, FEU trainees 
could be observers, while FRO trainees suited up and performed control 
operations under the direction of W T  trainees. All three groups would 
potentially benefit, 

4. Hazardous Materials Specialist Level 

The primary difference between HMS and W T  is that transitioning 
from one to the other moves the firefighter from first-line supervisor 
to manager. Considerations of planning and facility management become 
paramount. HAZMAT subject matter which the HMS needs that is not 
required of the HMT includes training in making and evaluating incidents 
response plans and mutual assistance agreements. Here, there is 
considerable overlap with conventional fire protection management to the 
point that the AF does not yet have much formal policy on interagency 
agreements, and no training in that area is offered beyond informal 
discussion in the "Advanced Fire Protection Technology" course. Another 
subject that needs attention is that of activating the mutual assistance 
agreement. All of these can be readily incorporated in Advanced Fire 
Technology, but outlining and developing the content must await AF 
policy development. These concerns are addressed in FEMAfEmergency 
Management Institute's "Integrated Emergency Management Course,Iq and 
Emergency Management, U.S.A." courses. The HMS needs to be skilled at 

directing critiques of incidents and incorporating changes into 
training, policy, procedures, and agreements, and in the policy and 
procedure of certification. Again, here the distinction between W M A T  
and non-HAZMAT is blurred. 

I t  

There are two areas where HAZMAT-specific training is needed. 
One area is assessment o f  hazard and risk in the evacuation of nearby 
populations. Thus, some skill in projecting the spread of W M A T  by 
natural means (wind, weather, gravity, etc.) is needed. The trainee 
will have already learned about the behavior of various W M A T s  in 
earlier training; only a review should be needed. If the AF adopts a 
plume modeling program, then it should also be part of the training. 
Another area which might require additional training is the respons- 
ibilities as the team safety officer. While most of the material the 
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team safety officer must know will have already been learned in HMT 
training, a review of much of the material is advised. EPA's "Response, 
Safety, Decision-Making Workshop" is geared to needs of the team safety 
officer. It includes a unit on safety plans. Both documentation and 
the general content of safety plans are covered in FRO training, and 
this unit could consist primarily of review. This, too is an area in 
which case studies or simulations would be of more value than simple 
classroom instruction. 

Because the distinction between HAZMAT and non-HAZMAT is so 
slight, a unit of material can be added to the Advanced Fire Protection 
Technology course to address the concerns outlined above. A case-study 
approach would probably be most effective approach in teaching the 
critique material in much the same way that case studies are used to 
teach complex material in Waster of Business Administration courses. 
The material for this unit should be developed specifically for AJ? HMS 
training, as it needs to be tailored t o  AF' policy, practice, and condi- 
tions. An NFA course, "Strategic Analysis of Fire Department Opera- 
tions," is available on which much of that unit could be based. Again, 
this is not a course specifically tailored for HAZMAT personnel but one 
geared to managers of both HAZMAT and non-BAZMAT responders. It is case 
study oriented. In addition, this unit should include the EPA course 
material, "Response Safety Decision-Making." 

Recommended courses in this section are listed in Appendix M. 
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SECTION V 

HAZMAT INFORMATION MANAGEMENT SYSTEM 

A. INTRODUCTION 

The objective of this project is to develop a user-friendly computer 
system that provides information for response during accidents involving 
HAZMATs, including the development of HAZMAT program elements for use by 
the USAF fire protection community. Software operating instructions and 
user documentation also will be provided. The new information system 
will be known as the Hazardous- Materials Incident Management System 
(HMIMS). The HMIMS is intended for installation at AF bases with 
applications to include the bases and surrounding vicinities. Primary 
operations will be centered in Af? base fire departments. 

The following criteria and justification have been developed for 
a computerized incident management system compatible with the HAZMAT 
inventory system. The approach consists of determining the needs of the 
AF', identifying software and hardware systems requirements, evaluating 
existing software and hardware, and describing the recommended system. 

This development will draw upon and enhance existing software 
systems and data bases available in proprietary, commercial, and public 
domain systems, including potential sources of SOi'-Yare and data bases 
within the AE'. Numerous available software systems were evaluated in 
terms of their potential to serve the functional software requirements 
of HMIMS. A subset of the most suitable commercial and public domain 
software systems was identified and reviewed for functional character- 
istics. Each system was evaluated individually, and one was selected as 
the most appropriate. This section presents a justification for the 
selected system including background and rationale for the procedures, 
methodology, and logistics of HMIMS. 

B. JUSTIFICATION 

The primary justification for the development of HMIMS derives from 
a number of laws enacted by the U. S. Congress that mandate a comptehen- 
sive and coordinated program for management of potential BAZMAT emer- 
gencies. These laws include the National Environmental Policy Act, 
Toxic Substances Control Act, Resource Conservation and Recovery Act, 
Comprehensive Environmental Responses Compensation and Liability Act, 
and Superfund Amendments and Reauthorization Act, and Occupational 
Safety and Health Administration regulations. 

To fulfill its mission and to comply with the Congressional mandate, 
the AF has determined that the responsibility for initial response and 
coordination of HAZMAT incidents at each AF base shall reside in the 
base fire department. The AF/LEE letter stated, "Today's widespread use 
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of HAZMATs at AF bases has increased the likelihood of the materials 
becoming involved in a fire, spill, or leak. The fire department's 
around-the-clock capability t o  deal with emergency situations makes 
their involvement in such incidents a natural occurrence" (letter to all 
major cormnands, 16 December 19851." This charge makes it imperative 
that the AF fire protection community should have a program for prepar- 
ing itself to prevent HAZMAT incidents and for responding to the inci- 
dents that do occur. 

To be effective HMIMS must incorporate the features desired by AF 
base fire department personnel. During the first phase of this project 
personnel visited Al? bases to discuss the computerized incident manage- 
ment system needs and requirements. The consensus among fire department 
personnel at all four bases is that WIMS is needed. 

C. FUPlCTIONAL REQUIREMENTS FOR HAZARDOUS MATERIAL INCIDENT 
MANAGEMENT SYSTEM 

The first response to a WMAT incident on an AF base is typically 
made by the base fire department and has three phases: approach, con- 
tainment and control, and transfer of responsibility for the controlled 
emergency to the authority in charge of long-range resolution. The 
person leading the initial HAZMAT response might be the Base Fire Chief 
or Assistant Chief. In this section this person will be referred to as 
the Senior Fire Officer (SFO). The functional requirements are defined 
as those software features and databases that will enable the SFO to 
better execute a safe approach, to improve containment and control, and 
to provide a protocol for orderly transfer of connnand at the conclusion 
of the emergency. The system must be a tool that expands the SFO's 
ability to quickly access pertinent data and provides support for deci- 
sion making. The system must be an integral part of normal operations 
rather than an additional activity that detracts from normal operations 
during an emergency. 

The HMIMS objectives are: 

1. To use existing comnercially available data bases and software 
t o  the maximum. 

2. To provide easy access to the data base and to facilitate 
modification and updating of data. 

3. To provide a user-friendly command interface for use by per- 
sonnel who are not trained as computer scientists or programmers. 

*See footnote in Section IIB. 
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4. To provide access to the following types of information 
directly from the main menu: 

a. Inventories 

b. Floor plans 

c. MSDSs 

d. Utility disconnects 

e. Special safety concerns 

f. Protocols 

g. Plume model. 

5 .  To ensure compatibility and interface with the Wang microcom- 
puter systems already adopted by the AF. 

6 .  To provide a stand-alone system with capabilities for network 
linkages to Wang mainframe. 

7.  To ensure adequate speed and memory to meet the needs of fire 
departments during real emergencies. 

8. To provide a compact workstation with minimal space require- 
ments. 

9. To provide a system which is cost effective for distributed 
processing on work stations at fire departments and remote command 
posts. 

10. To provide a system that enhances training activities for 
HAZMAT incident response. 

In summary, the functional requirements of HMIMS are extensive 
because the system must develop, access, update (edit), and display data 
characterizing HAZMATs as well as geographic data that represent the 
locations of XAZMATs, facilities, and emergency management resources. 
The development effort must provide a system that the AF can implement 
to stabilize, control, and cleanup HAZMAT incidents. The prototype 
generic HMIMS will include a computerized inventory file that will allow 
the fire department operator to establish and maintain data regarding 
the status of XAZMATs at each AF base. These data should be accessible 
by federally listed NSNs for certified equipment, materials, and 
clothing items. The system must provide €or dissemination of data to 
all responsible agencies for use in their XAZMAT Incident Management 
Program. 
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D. SOFTWARE SELECTION 

This review covers a wide range of software, including systems 
specifically designed for emergency management at chemical manufacturing 
and/or storage sites and other systems with generic capabilities which 
may support emergency management needs but which are not specifically 
designed for emergency management. Numerous retrieval systems for data 
describing WMATs are available, but the existing systems do not meet 
the comprehensive requirements of HMIMS. 

The greatest shortcoming of all existing HAZMAT and emergency 
management systems is in the treatment of geographic information. The 
HMIMS must be accepting digital cartographic data regarding base facil- 
ities., In particular, it is advised that the Base Comprehensive Plans 
(BCP), maintained by AF bases CEs, be the official data base of record 
upon which all emergency operations and other base operations depend for 
cartographic and other geographic information about AF bases facili- 
ties. The preparation and maintenance of a BCP is a standard operating 
procedure for all AF bases. For most AF bases the BCP exists as a 
collection of hardcopy maps, but numerous bases now have digital carto- 
graphic files representing the content of the hardcopy maps. Head- 
quarters USAF has endorsed and encouraged development of digital BCP 
data bases as well as hardcopy maps by architect/engineer firms con- 
tracting to provide BCP services to the AF. 

Of 38 systems evaluated, Emergency Information System/Chemical 
(BIS/C) by Research Alternatives, Inc., was found to have the most com- 
prehensive combination of HAZMAT data and map display functions 
(Tables 5 and 6 ) .  Its primary shortcomings are in the area of geo- 
graphic information processing, and this needs to be strengthened to 
meet HMIMS goals, A detailed discussion of the evaluation follows. 

1. WMAT Databases 

All manufacturers, distributors, and users of HAZMTs are 
required to provide a prescribed list of information describing each 
substance in terms of flammability, reactivity, and health charactetis- 
tics; special precautions; protective clothing and equipment require- 
ments; and ventilation requirements in MSDSs. They are available in 
computer readable form and are the basis for all of the thematic data- 
base systems evaluated in this project. The various systems differ 
primarily in the selection as to which materials are included anjd in the 
procedures used to access MSDS records. It is essential to keep in mind 
that the hazards listed on each MSDS record deal only with that chemical 
in its pure form. Hazards associated with mixtures of chemicals that 
come into contact during an incident, particularly during a fire, can be 
extremely dangerous, but no current system deals uith the problem of 
mixtures. 

The total number of MSDS records is quite large. Most systems 
limit their coverage to a few thousand records to improve efficiency, 
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TABLE 5. SOFTWARE SYSTEMS EVALUATED FOR HAZARDOUS MATERIALS INCIDENT 
MANAGEMENT SYSTEM. 

Name 

EIS 
CAqEO 
GENESIS  . HEXXIS 
CHWTREC . CHEKNET 
HAZARDLINE 

Dlgtcal HAZUAT 
C H M A T A  
FLOW I1 GE!!INI 
MIS 
OHS HSDS 
Phosnlx firm DcPC 
C E R l S  
CHWTOX 
CHIT . TOXIC ALERT 
SAF-T W A G E R  
FIRSTsysten 

M l c r o C H R I S  (USCG) 
H l c r o O H n / T A D S  ( E P A )  

USDS I n c .  

SAFECHEH 1 1  
MHRTS 
TOME? 
H A U I N - C  
HarKNOU 
FiraSoft 
HASTE 
SAFER 
PC HIDAS 
C W  
MESOCHEA 
A F I O X  
HARn 
D E C M I S  
M A C  
D W D  
BREEZE HA2 
DZPC 
SAFETI  h UHAtAN 

n19c hcrnospherlc 
R i s k  Olsperston 
W - L i Q d L -  

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
FRES X 
CHMIS (Hacerlrls unsuitable for evaluaclon) 

XSDS D a t a  Base 
I =  of r e c o u  

X 1 2 , 5 2 9 . 2 M E O )  
X ( 2 . 6 2 9 )  
X (1.L00.CHRIS) 
X (>90.000i 
x (>80.000~ 

X (>28.000) 
X t18 .000)  
X (16 0 0 0 )  
X (15.000) 
X (>7.000) 
X t6.000) 
x 0.:00) 
X ( > 3 . 5 0 D )  
X (>1 .500)  
X (>1.500) 
X (>1.400) 

X (>1.000 North- 
ridge) 

x (>1.000) 
X iunknovn) 
X ( T o x l c  only) 

YSDS 
Rccricval 
Svrcrm_ 

X 
X 
X 
X 
x 

X 
x 
X 
X 
X 

X 
X 
X 

X 

X 

I n f o  not 
available 

X 

X 
X 

Source. Informacion and Demonstration Sofcuarc Provided by Vendors 



TABLE 6. INFORMATION ON SOFTWARE SYSTEMS EVALUATED FOR HAZARDOUS 
MATERIALS INCIDENT MANAGEMENT SYSTEM. 

Name 

E1 S 

CAMEO 

GENESIS - HEXXIS 

CHEMTREC - CHEMNET 

HAZARDLINE 

Digital HAZMAT 

CHENDATA 

FLOW I1 GEMINI 

HMI s 

OHS HSDS 

Phoenix Fire Dept. 

ComDany 

Research Alternatives 
966 Hungerford Dr. 
Rockville, MD 20850 

Computer 
ComDatibil ity 

IBM PC 

Apple Envirotech Operating Services 
One Waters Park Dr. 
San Mateo, CA 94403 

Hexxis, Inc. 
14755 Preston Rd. 
Dallas, TX 

Chemtrec / CMA 
2501 M Street, N.W. 
Washington, D.C. 20037 

Occupational Health Services, Inc. 
P.O. Box 1505 
400 Plaza Drive 
Secaucus, NJ 07094 

Spumifer American Go. 
P.O. Box 3267 
St. Augustine, FL 32085-3267 

A q u a  Tech, Inc. 
140 South Park St. 
Port Washington, WI 53074 

General Research Corp.  
7655 Old Springhouse Rd. 
McLean, VA 22102 

Defense Logistics Agency 
Cameron Statin 
Alexandria, VA 22304-6100 

Wang 

N/A 
(dial - up) 

IBH PC 

IBM PC 

IBM, VAX 

IBM PC 

Occupational Health Services, Inc. IBM PC 
450 Seventh A v e .  
New York, NY 10123 

Phoenix Fire Dept. 
620 West Washington 
Phoenix, AZ 85003 

PDP-11 
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TABLE 6 .  INFORMATION ON SOFTWARE SYSTEMS EVALUATED FOR BAZARDOUS 
MATERIALS INCIDENT MANAGEMENT SYSTEM (CONTINUED). 

- Name 

CERIS 

SAFER 

PC MIDAS 

CHARM 

MESOCHEM 

AFTOX 

HARM 

DEGADIS 

AR4C 

DWNWND 

BREEZE HAZ 

Companv 
Compute r 

Compatibili tY 

Management Logistics Intl. Ltd. IBM PC 
1401 Wilson Blvd. 
Arlington, VA 22209 

SAFER Emergency System N/A 
Barley Mill Plaza (microcomputer 
Wilmington, DE 19898 part of system) 

Pickard, Lowe and Garrick, Inc. I.BM PC 
1615 M Street, N.W. 
Washington, D.C. 20036 

Radian Corp. 
P.O. Box 201088 
Austin, TX 78720-1088 

Impel1 Corp. 
455 North Wiget Lane 
Walnut Creek, CA 94598 

Air Force Geophysics Laboratory 
Atmospheric Structure Branch 
Hanscom AFB, MA 01731-5000 

IBM PC 

IBM PC 

Zenith 

Oak Ridge National Laboratory VAX 
P.O. Box 2008 
Oak Ridge, TN 37831 

Department of Chemical Engineering VAX 
University of Arkansas 
3202 Bell Engineering Center 
Fayetteville, AR 72701 

Lawrence Livermore National Lab. VAX 
P.O. Box 808 
Livermore, CA 94550 

Oak Ridge National Laboratory 
P.O. Box 2008 
Oak Ridge, TN 37831 

Trinity Consultants, Inc. 
100 North Central Expressway 
Richardson, TX 75080 

PDP - 10 

IBM PC 
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....- 

T U L E  6 .  INFORMATION ON SOFTWARE SYSTEMS EVALUATED FOR HAZARDOUS 
MATERIALS 

?u2!!2 

D2PC 

SAFETI 61 WHAZAN 

CHEMTOX 

CHIT - TOXIC ALERT 

SAF-T MANAGER 

FIRSTsystem 

INCIDENT MANAGEMENT SYSTEM (CONTINUED). 

ComDany 
Compute r 

G o r n D a t  ib il i tu 

Chemical Research IBM PC 
Development and Engineering Center 
Aberdeen Proving Ground, MD 21010-5423 

Technica, Inc. 
355 East Campus View Blvd. 
Columbus, OH 43235 

VNR Information Services 
115 Fifth Ave. 
New York, M 10003 

The Marcom Group, Ltd. 
P.O. Box 9557 
Wilmington, DE 19809-9557 

J. T. Baker Chemical Co. 
222 Red School Lane 
Phillipsburg, NJ 08865 

FIRSTsys terns 
MicroCHRIS (USCG) 
MicroOHM/TADS (EPA) Great Neck, NY 11021-1246 

134 Middle Neck Rd. 

MSDS. Inc. MSDS, Inc. 
2674 East Main St. 
Ventura, CA 93003-2899 

SAFECHEM 11 Safeware, Inc. 
4677 Old Ironsides Dr. 
Santa Clara, CA 95054 

AHMRTS 

TOXNET 

HAZMIN - C 

Naval Safety Center 
Naval Air Station 
Norfolk, VA 23511-5796 

National Library of Medicine 
Specialized Information Services 
Bethesda, MD 20894 

Logical Technology, Inc. 
P.O. Box 3655 
Peoria, IL 61614 

IEM PC 

IBM PC 

IBM PC 

IBH PC 

IBM PC 

IBM PC 

IBM PC 

IBM PC 

N/A 
(dial-up) 

Apple 
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TABLE 6 .  INFORMATION ON SOFTWARE SYSTEMS EVALUATED FOR HAZARDOUS 
MATERIALS INCIDENT MANAGEMENT SYSTEM (CONCLUDED). 

HazKNOW 

FireSof t 

HASTE 

FRES 

cnmIs 

Comanv 

HazMat Control Systems, Inc. 
5595 East Seventh St. 
Long Beach, CA 90804 

Compute r 
ComDatibilitv 

Public Service Computer Software, Inc 
1220 L Street, N.W. 
Washington, D.C. 20005-4018 

ERT 
696 Virginia Rd. 
Concord, MA 01742 

Weston 
955 L'Enfant Plaza, S.W. 
Washington, D.C. 20024 

BEC 
1130 West Pender 
Vancouver, B.C. 
Canada V6E 4A4 

IBM PC 

IBM PC 

IBM PC 

IBM PC 

information 
not 

available 
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and they focus on the most appropriate substances €or a given type of 
facility. A total of 19 different MSDS databases were evaluated 
(Table 5). They ranged from the CBlMTREC/CHEMNET database with more 
than 90,000 substances to the SAFECHEM I1 database with only about 
1,000 substances. The EIS/C data base contains 2,629 substances; the 
list is identical to that contained in the CAMEO system (References 13 
and 141, which is a public domain system developed by the NUAA specifi- 
cally €or use by a fire department. 

It was concluded that the MSDS database €or HMIMS should be a 
resident database on digital storage medium. A l l  of the databases con- 
taining 2,500 or more substances are considered to be a sufficient 
foundation for HMIMS with the understanding that, in any case, addi- 
tional substances specific to AF facilities will have to be added as the 
development proceeds at each AF base. Procedures will be available €or 
adding MSDSs received from manufacturers and from other sources found to 
be more informative. The CDROM version of the DOD's HMIS database will 
be made available as a standard feature of the HMIMS system.* Several 
large network databases can be accessed for updating and increasing the 
iiMIMS information. These systems should not be depended upon for real- 
time emergency operations, especially at remote workstations, as they 
would present a potential problem regarding both access time and 
security/reliability of the link. 

2. Inventory Databases 

Several inventory database systems were identified. These 
systems are designed specifically to manage inventory data accounting 
€or facilities, locations, and contents (Table 5 ) .  While each of these 
may function quite well as a stand-alone system, there is a distinct 
advantage to other inventory database systems that are already inte- 
grated into more comprehensive emergency management systems. 

3. Emergency Management Systems 

Emergency management systems are highly specialized application 
systems involving several different information technologies. At the 
microcomputer workstation level, only t w o  systems offer 8 significant 
subset of the features required for HMIMS (Table  5 ) .  The CAMEO system 
developed by NOAA and the EIS/C system developed by Research Alterna- 
tives, Inc., are quite similar because EIS/C is a commercial modifica- 
tion of CAMEO, The advantage of EIS/C is that it has been modified to 
run on IBM microcomputers and is therefore compatible with the Wang 
microcomputers already adopted and readily available in the AF, CAMEO 
is primarily oriented toward the Apple family of microcomputers. 

W S A F  Occupational and Environmental Health Lab/ECH, Attn: Anna 
Willis, 3rooks AFB Tx 78235-5501, Autovon 240-3214 or 3121536-3214. 
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4 .  Geographic Information Systems 

While the HMIMS system should not be construed as a GIs, it 
clearly requires some characteristic CIS functions. In particular the 
software must be capable of representing the location and geometric form 
of cartographic objects. Buildings, streets, and other base facilities 
must be converted from analog drawings to digital spatial databases with 
geometry and attributes. The analytical software must be capable of 
representing the distribution of each geographic phenomenon, spatially 
registering geographic distributions from different sources, and 
identifying coincident locations on multiple databases. For example, it 
may be necessary to determine the location of a fire or other danger, 
define a zone of risk surrounding the fire, intersect the zone of risk 
with the location of chemical stores, and estimate the population at 
risk from the chemical threat. All of these functions are geographical, 
because they emphasize location and movement in space. 

The most important GPS function required by HMIMS is the conver- 
sion and transfer of data from the BCE'S database of record (floor 
plans, utilities, facilities, etc.) t o  the fire department's microcom- 
puter workstation environment. 

Sophisticated GIS capabilities are now available in several 
commercial and public domain software systems. ORNL geographic software 
was chosen because it is: (a) the most comprehensive of the available 
GIS software systems, (b) compatible with the Wang microcomputer 
systems, and (c) nonproprietary. It has been used previously in emer- 
gency management applications. It is complementary with the EIS/C 
system, and there is little redundancy between the two systems. The 
development effort will selectively adapt portions of the ORNL software 
€or incorporation into the HMIMS. 

5 ,  Air-Diffusion Models 

The HMIMS must be capable of modeling the dispersion of airborne 
chemical releases. A total of 14 different atmospheric dispersion 
models were evaluated. Of these 14, eight were found to have satisfac- 
tory mapping capability associated with the resulting plumes of 
atmospheric release. 

Airdiffusion models, like other models that simulate the move- 
ment of fluids in three dimensional space, are faced with severe 
tradeoffs between speed, precision, and detail in the characterization 
of ambient conditions. Improvement in precision tends to increase the 
run time for the model. To include certain ambient conditions (e.g., 
the actual land surface form and terrain of the flow path) can increase 
run time so drastically as to be prohibitive. Models designed for long- 
range planning and environmental analysis and models intended for use on 
large, fast computers can function at high precision and detail. Models 
designed for rapid response and for use on personal computers must 
sacrifice precision and detail to achieve feasible run times. In gen- 
eral, the best models for this purpose are puff models, which simulate 
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the movement of air as a series of discrete puffs. The USAF-developed 
Chemical Dispersion Model (AFTOX)* represents a reasonable choice for 
incorporating into HMIMS. 

6. Graphic Systems 

Seven graphic systems were considered for features that would 
significantly enhance fiMIMS beyond graphics features available in more 
general software systems. Of the seven systems studied, none were found 
to have any particular advantage over the more comprehensive systems. 
There is, in fact, e distinct advantage to the use of graphics software 
that is already integrated into a more comprehensive emergency manage- 
ment system or GIS. 

7. Evaluation and Selection 

For the development of AF HMIMS, the best integrated software 
EIS/C was chosen as a basis to build upon. After software research and 
field interviews, the system provided the desired characteristics, which 
were the major reasons for its selection. Reasons for its selection are 
cited below. 

a. Of the 38 systems evaluated in Table 5, the one which pro- 
vides the most complete list of features compatible with AF rnicrocom- 
puter systems is E I S f C .  

b. EIS/C contains a reasonably complete database of MSDS 
records to serve as a foundation for HMIMS. 

c. It offers an attractive List of features for emergency 
management at chemical installations. 

d. It is compatible with existing microcomputer hardware sys- 
tems already adopted by the AF. 

e. 
by nonprogrammers. 

EIS/C is a menu-driven system, well-designed for ease of use 

f .  

g. 

It includes an inventory database management system. 

It is the most cost-effective system with she already inte- 
grated database files. 

h. It has been developed and field-tested (Pennsylvania State 
Emergency Management Agency adopted and tested E I S f C ) .  

"Contact: Bruce Kunkel, AFCL/LYA, Hanscom AFB, MA 01731, 
6 17/377-2972. 
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E. HAZARDOUS MATERIALS INCIDENT MANAGEMENT SYSTEM DEVELOPMENT 

The selected software system and databases should be integrated into 
the unified HMIMS framework with emphasis on ease of use, rapid 
response, and comprehensive coverage of emergency managers' needs. 
HMIMS must provide rapid access to map images and other spatial data- 
bases characterizing base facilities including buildings, utility lines, 
transportation networks, and emergency resources. The principal sources 
of such information should be BCP Tab Series, hard copy maps and 
engineering drawings, and digital line graphs. EIS/C will provide a 
fundamental MSDS database, storage, and retrieval system with map 
graphics, and other emergency management features. The Computing and 
Telecommunications Division at O W L  will enhance the geographic informa- 
tion processing capabilities of EIS/C for incorporation into HMIMS. 
Project personnel will recommend procedures for implementing, process- 
ing, and exchanging geographic and engineering data among AF base 
organizations including BCE and emergency managers. Software. and data 
structures for processing and exchanging geographic and engineering data 
will be designed and implemented. Software for creating digital data- 
bases in compatible data structures and formats will be developed for 
exchange of information from multiple sources to multiple users in the 
context of emergency management and response. This task will facilitate 
the processing of BCP digital databases into HMIMS files. 

For one selected AF base, prototype digital databases characterizing 
the location of major facilities (buildings, selected utility lines, and 
selected emergency resources) and the interior floor plans of selected 
buildings will be developed. It is anticipated that the AF bases will 
have TAB series maps already available in digital form as part of a 
BCP. Chemical inventories will be acquired from AF sources. At the 
conclusion of this effort, one HMIMS work station with appropriate soft- 
ware and databases will remain at the selected AF base for continuous 
testing. 

HMIMS will provide a user-friendly interface through menus, com- 
mands, and user-defined macros. Experience has shown that novice users 
and many users unfamiliar with computer programming often prefer menus, 
while experienced users often prefer direct commands and macros. HMIMS 
will offer both options to accommodate a full range of users from 
trainees to senior managers to experienced computer personnel. Many 
commands will be reduced to a single stroke via function keys. Menus 
will be addressable by keyboard, mouse, and/or digitizing tablet. A l l  
HMIMS databases will be accessible directly from the front menu regard- 
less of scale and resolution. 

HMIMS will provide user access to chemical information through stock 
numbers, building numbers, room numbers, and spatial coordinates. 
Spatial coordinates will be addressable through the keyboard or by 
cursor placement through digitizing tablet, mouse, and/or keyboard. 
Typical data sources will include MSDS, W M A T  databases, and AFB 
inventories. Chemicals will be listed in order by NFPA codes. Access 
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to CDROM disks will be facilitated. HMIMS will access information 
directly from floppy disks containing chemical inventories for specific 
shops and storage areas. 

Instructions will be entered into the HMIMS database for recall and 
display during hazardous chemical incidents and fires. These guidelines 
will address all types of incidents in a generic fashion. Initially the 
instructions will be entered by the contractor, but provisions will be 
made for emergency management personnel to revise at their discretion. 

KMIMS will include one or more models for estimating the dispersion 
of airborne releases. The model will be designed to facilitate 
incorporation of meteorological data and data describing the character- 
istics of the release. 

The capability will be provided to indicate any lacation on a given 
map by X,Y coordinate and draw one or more polygons related to that 
location. From the user’s perspective, these polygons may represent 
zones associated with emergency management, such as cordons, levels of 
risk, or plumes. They may be defined as geometric shapes (circles, 
rectangles, etc.) or as isolines or isopleths associated with an array 
of data valves. The geometric patterns may be generated by the plume 
model or entered from exogenous sources. 

HMIMS will be designed to facilitate access to lists of chemical 
stores by location (Building and Room or X,Y coordinate) and by chemical 
name. Once a fire or other hazard has been located, it will be possible 
to identify chemicals stored in the room or in proximity to the room 
(same floor, other floors, same building, other buildings). Proximity 
may be defined as a circle of specified radius or as a user specified 
PO 1 ygon . 

HMIMS will provide the capability €or exchange of data files between 
the system and the existing Work Information Management System. 

IMIMS will be able to rapidly enter lists of chemicals in transit, 
such as explosives and other HAZMATs carried on aircraft, by location 
and chemical name. Once entered, the lists will be accessible for rapid 
recall and display. A l l  lists will be archived automatically f o r  future 
reference. 

As an integral part of this development, it will be necessary to 
acquire and assemble prototype hardware systems. All systems will be 
tested first at O W L  and later at the selected AF bases. Project per- 
sonnel will conduct one or two demonstrations of each for AF personnel 
at the selected AFB. 

Documentation and guidance will be provided suitable for users who 
are not computer programming specialists. Documentation for selected 
commercial software will be incorporated into the overall documentation 
to comprise a consistent set of user instructions and information. 
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Through a combination of existing software, it will be possible to 
develop a functional system to meet AF emergency management needs. Some 
incremental development is necessary, but the final product will give AF 
fire departments improved HAZMAT data and information management 
capabilities. 
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SECTION VI 

CONCLUSIONS 

The following conclusions were reached for this study. 

... 

1. A real need exists for a computerized up-to-date HAZMAT inventory 
list that provides information on location and usage/storage amount 
of W M A T s .  Such a list needs to be provided to the emergency per- 
sonnel as well as to other AF directorates. 

2, Because the AF presently does not have a comprehensive computerized 
tracking system for HAZPfATs, it is not possible to track UAZMATs on 
a day-to-day basis from their entrance to a base and through trans- 
portation, storage, and usage until removal from the installation 
or disposal, as appropriate. 

3. The provision of either inventory information or a complete track- 
ing system will require AF agencies outside the fire department to 
modify procedures and/or to implement new policies. Some of these 
changes can result from good-faith efforts to assist the fire 
department. However, effective and efficient changes would best 
derive from upper-level policy decisions accompanied by implemen- 
tation directives. 

4. The provision of a computerized HMIS will be of significant benefit 
to the fire department, A number of bases are trying ta develop 
such computer systems to facilitate their response. Presently the 
best information source available is the DOT HMIS. This system is 
available on microfiche, on-line computer systems, and on CDROMs, 
and it is updated continuously. During an incident when a name or 
stock number of a released material io determined, inforamtion can 
be retrieved from the WIS. 

For efficiency, some degree of consistency needs to be present from 
base to base in terms of computer compatibility, she use of com- 
puter-aided inventory control, and the use of computer-aided 
WMATs incident control. Although there are many cornon needs, 
distinct differences occur in HAZMAT requirements because of the 
variation in each AF base's mission, Therefore, it would appear 
that the development and implementation of an LIMIS for use AF-wide 
should also be accompanied by a predetermined degree of flex- 
i bi li ty. 

5. Site visits revealed that fire chiefs recognized the role of the 
fire department in HAZMAT incidents, and they are actively seeking 
solutions to HAZMAT problems in which they are involved. All fire 
chiefs visited strongly agreed on the need for computerized BAZbiAT 
information assistance and computerized W M A T  incident management 
to assist them in their work. 
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6 .  Fire departments are not active participants in the IRP planning/ 
contracting process. As more and more bases move into Phases I11 
and IV of the IRP, potential for IRP-related mishaps will 
increase. A n  interface with the fire department will be essential. 

7. At present, no specific system is available by which the fire chief 
can track HAZMATs being transported in and out of the AF base. As 
a first respondent, the fire chief would benefit from such informa- 
tion. In principle CMOS may allow for such transmission of 
information in the future. This system is conceptual now but is 
targeted for 1989-1990 usage. 

8 .  With respect to the fire department, the value of the AF hazard 
classification code (I=) is unclear. In an emergency situation 
where, for example, only a form DD 1348-1 was accessible, the IEX, 
code would be the only hazard classification immediately avail- 
able. If the code in this situation is IEX-9, the potential range 
of toxicity is so great that unless other information is known, the 
highest level of protection must be employed. Thus, the first 
dilemma facing the fire department is the lack of specificity in 
the present system. Also, there is no AF-wide procedure for 
scoring chemicals according to hazard class. Thus, depending on 
those individuals responsible for classification, orie base could be 
consistently classifying materials higher or lower than other 
bases. A further implication is that materials may change classi- 
fications over a period of time at the same base. Such a system is 
too inconsistent. 

9. The fire department's responsibilities during HAZMAT emergencies 
appear t o  be oriented toward providing on-scene command and con- 
trol, onsite rescue, fire extinguishment, and stabilization of the 
HAZMATs. Recovery, cleanup, and disposition of the HAZMATs are 
accomplished by other agencies. Some AF bases seem to be further 
along than others in the planning and preparation for HAZMATs inci- 
dent response. Each of the bases visited identified a HAZMATs 
emergency response team. The fire department plays a primary role 
on this team, and the team consist of many types of people with 
assorted backgrounds. The makeup of the response team varies 
across the sites investigated and by the needs of a particular 
incident. Roles and responsibilities have been determined and 
assigned t o  the team members. All bases have SPR and DPO plans and 
committees that have planning as a mission for HAZMATs incident 
response. Some bases have also developed detailed procedures for 
their response t o  emergencies. 

10. A proposes three-part incident evaluation procehs has management 
and training benefits when individual workers submit narrative 
reports, supervisors summarize the group activities and evaluate 
the performance of subordinates, and agency action narratives are 
prepared from individual and supervisors' reports, along with 
perceived problems and solutions. The agency report is checked by 
an agency and an environmental planning office representative for 
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12. 

conformance to format, completeness, clarity, and accuracy. An 
Incident Review Board then synthesizes the various agency reports 
into an overall report, integrating the inputs and proposed changes 
of all the agencies into a systematic report. The Incident Review 
Board promulgates changes to the WMAT response system and reviews 
the SPR and Hazardous Waste Management plans for needed changes. 
It produces a sununary report of the incident, including a, descrip- 
tion of what happened, what was done, what changes were required, 
and what changes were made. These reports are sent to a central 
office €or review and, if warranted, disseminated, 

Both AF and general public pressures (regulations) are putting more 
demand on fire protection personnel with regard to HAZMAT inci- 
dents. In spite of added training and knowledge requirements, 
little or no changes have been made in job classification or expan- 
sion in personnel level. A general observation is that many agents 
wish to implement some element of a comprehensive inventory system 
or WMATs management program, yet usually new duties are assigned 
as "additional duty." The inclusion of an EMD uill greatly assist 
any staff doing this additional duty. 

12. Some considerations need to be made in assessing the use of the 
base weather station in €iAZMAT incidents. An important considera- 
tion in having the HAZMAT response capability housed within the 
fire department is the presence of a 24-hour staff, While most 
incidents probably occur during the normal work day, such cannot be 
guaranteed. If the base weather station remained staffed 24-hours 
a day, there would be a reduced need f o r  the fire chief LO have a 
separate model. However, for bases at which no major flying mis- 
sion is present, the weather station is not staffed around the 
clock, the fire chief or any other first respondent may have to 
make use of the HMIS plume model. Secondly, field conditions at 
any given base m y  vary considerably from point to point, depending 
on hou much the surface conditions influence prevailing wind pat- 
terns. Gathering these data would require several meteorological 
towers at each base or, at a minimum, a source of on-line data from 
at least one tower. A portable station would be necessary €or 
those bases where a meteorological tower is too far from she inci- 
dent scene to provide meaningful data. 

13. Accurate, up-to-date information on stored chemicals and waste 
chemicals is necessary to enable proper selection of treatment 
chemicals and equipment for base WMAT events. Even in emergency 
situations, consideration must be given to the long-term effects 
that can result from the selection of treatment chemicals. This 
can be accomplished only by detailed preplanning. 

14, Advance planning for the purpose of chemical protective clothing 
selection should include a review of past WMAT spills/incidents. 
Records should be analyzed by each base to determine where spills 
occurred most often and what types of chemicals and volumes were 
typically involved. This information and a base-specific HAZMAT 
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inventory list are necessary to determine appropriate types of 
chemical protective clothing and personal protective equipment that 
may be needed by the fire department. 

15. At present, very few HAZMAT courses are taught in the Armed Forces 
and there is no systematic certification of HAZMAT responders. The 
lack of courses means that each station essentially must develop 
its own program, depending on a melding of federal, state, fire 
department, university, and locally developed courses, with little 
consistency in these programs from station to station and with cost 
an almost random outcome. Both the cost-effectiveness of these 
programs and the qualifications of the trainees are problematic, 
having never, to our knowledge, been addressed. This lack of 
coherence might subject the AF to operational loss of personnel, 
with attendance compromise of mission and to liability. The cost of 
one liability suit could outweigh the cost of developing a sound, 
standardized program. 

A great many W M A T  programs and courses are available outside the 
military, ranging from federal to state, to local government, to 
colleges and university, to associations and institutes, and to 
commercial firms. These offerings run the gamut of the HAZMAT 
field from basic academic skills to the most advanced practical 
skills. 

16. 

17. Investment in preventive measures and protection equipment are 
necessary and cost-effective. Spill cleanup and disposal costs are 
usually the most expensive elements of a BAZMAT incident. These 
costs can be measured both in terms of dollars and the perception 
of federal, state, and local agencies on the capabilities of AF 
HAZMAT response personnel to deal with spill emergencies. 

18. The training course outline and the certification criteria prepared 
for this project provide a baseline for the development of a more 
comprehensive AF HAZMAT training program f o r  fire departments. 

19. There is a need to include a HAZMAT management chapter in AFR 92-1 
to provide direction and consistency to AF fire departments. 

20. Fire departments need a complete logging of HAZMAT spills on a com- 
puterized database to develop historical data, to file incident 
reports, to select protective clothing, and to make management 
decisions. 

21. A compilation of environmental regulations (federal and AF) impact- 
ing AF fire departments is needed and should be available in the 
fire department library. 
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SECTION VI1 

RECOMMENDATIONS 

The following recommendations are offered for AF considerations. 

1. Provide all fire departments with the computerized HMIS software 
and develop AF-wide policy and operational recommendations €or its 
successful implementation. 

2. Develop HQ-level policy on a HAZMAT inventory system. This is 
vital to the success of a fully functional BMIS. 

Many AJ? organizations are pursuing the development of EIAZHAT inven- 
tories. At the beginning of a process, this type of plurality may 
be. beneficial since a variety of ideas can be explored in 
parallel. However, after a few years development, it should be 
possible to narrow the alternatives and choose an AF-wide system. 

3. Recommend the BEE or another AF organization to develop and main- 
tain an AE inventory system. Of the variety of agencies that need 
base-wide WMAT inventories, the fire department is the one least 
responsible for developing such an inventory. Yet because of 
questions involving firefighter/employee safety, the fire depart- 
ment is often the most aggressive in pursuit of such a goal, It is 
more reasonable, by virtue of tasking and expertise, that the fire 
department be an inventory user. 

4. Another important inclusion in an HQ-level directive would be that 
related to the maintenance of up-to-date inventory data- The 
supply function is the appropriate agency for initial input. 
Different bases have different organizations designed to provide 
the supply function to host and tenant organizations. To effect 
the development of a comprehensive HAZMAT inventory, it will be 
necessary to have input from supply and users at shops. 

5. Establish a life cycle system that tracks HAZMA,Ts from the time 
they enter the base until the time of their disposal. To establish 
such a life-cycle system, it is recommended that the AF study the 
feasibility of obtaining a generic computer system that can inter- 
face different HAZWT-related agencies, 

6 .  Adopt a uniform health hazard classification system to remedy the 
disparity of the AF hazard classification code (IEX) variability. 
Such system should: 

(1) meet industrial hygiene needs; 

(2)  meet the fire department's needs; 
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( 3 )  have widespread adoption or can be implemented uniformly; 

( 4 )  provide information consistent with AF and federal Hazard Com- 
munication Standards for occupational personnel; and 

( 5 )  provide information consistent with Title 111, Emergency Plan- 
ning and Community Right-to-Know under the provisions of SARA. 

The newly developed relative potency method (Reference 3 )  be given 
consideration as the basis of a health hazard classification scheme 
and that this potency ranking method be combined with the NFPA 
system to provide other necessary information for HAZMAT responses. 

7. Add a separate chapter to AFR 92-1 for HAZMAT incident management 
at AF fire departments. The fundamental document defining the Fire 
Protection Program (AFR 92-1) is nearly silent regarding specifics 
of HAZMAT-related matters. This chapter would define -responsi- 
bilities and list references of specific detailed taskings outlined 
in regulations and operational plans and would identify minimum 
type of equipment that must be readily available. 

In addition, Chapters 1 to 11 of AFR 92-1 should be reviewed and 
modified to reflect HAZMAT-related AF policies as well as the most 
recent EPA and OSHA regulations. 

8 .  Call the BEE to the site of any HAZMAT-related incident. The fire 
chief determines whether to mobilize the DRG and what initial steps 
must be taken to stabilize the incident. However, the BEE is the 
action agency responsible for providing toxicological assistance 
and must be called to incidents simultaneously with the fire 
department. At most installations, emergency calls go simultane- 
ously to the fire protection, security, and medical. The BEE 
should receive all emergency calls and respond to the incident 
site, simultaneously, with the fire protection. 

9. Evaluate the merits of performing a comprehensive, HQ-level systems 
analysis of XAZMAT management. Implementation of the various head- 
quarters-, counnand-, and base-level taskings related to HAZMATs 
must be coordinated among user groups. Each user group (i.e., Base 
Supply, BEE, FD, etc.) has specific requirements and constraints, 
and these aspects must be considered during a systems analysis of 
information needs. Systems analyses may be carried out at any or 
all of the levels - base, command, or HQ. There may be unique 
features that separate the needs of different commands or bases. 
If so,  then Comprehensive materials inanagement strategies should be 
developed for adoption at the base or command level. 

In allowing each base to develop its own W M A T  management system, 
the following aspects should be considered: (1) need for efficient 
u s e  of resources, ( 2 )  need for parallel information across units of 
organization, and ( 3 )  need for assurance of compliance with all 
applicable regulations and with new ones as they are developed. 
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10 0 Adopt DOT regulations for on-base motor vehicle transport of 
HAZMATs. Random exercises should be conducted to test the communi- 
cation lines between the Base Supply and the first respondent, 
identify contents of a chemical delivery, and determine if the 
resources available to the first respondent are sufficient. With 
the exception of intrabase transportation and special cases of off- 
base ground transportation entirely by AF equipment and personnel, 
DOT regulations provide for the timely acquisition of information 
needed by a first respondent. Shipments within the base should be 
placarded and shipping papers should be designed to give a first 
respondent information to asses and stabilize HAZMAT incidents 
involving the carrier. This provision would require a modification 
of the present protocol, which is tied to form DD 1348-1. 

11. The fire chief should be a member of the Environmental Protection 
Committee and/or on any other base council that addresses Installa- 
tion Restoration Program contracts. Installation Restoration 
Program contracts should include formal interface between the fire 
department and Installation Restoration Program contracting and 
planning. Coordination between the fire department and the onsite 
Installation Restoration Program manager is essential. When 
various organizations are briefed on specific IRP actions, this 
information should also be made available to the fire department. 

12. Modify DOD form 2324,  Fire Incident Report, to include W H A T  inci- 
dents. This report must include records on the type of spilled 
HAZMAT; size, time, location, and cause of spill; damage incurred 
due to WMAT incidents; and actions taken by the fire depart- 
ment. Each base fire department should develop a computer database 
containing this type of information (MAC Fire Protection has such a 
database). These data should later be evaluated for  management and 
recordkeeping purposes and developing historical data. To that end 
copies of the incident report should be forwarded to the Office of 
the Inspector General. 

13 Conduct thorough self-evaluation of major multiagency response to 
WMAT incidents. Evaluation checklists presented here provide the 
database to accommodate the AF decisions in formalizing HAZMAT pro- 
gram (e.g., different agencies may be responsible for some more 
tasks than the way they are assigned here, and the ffAZMAT program 
implemented may be more or less elaborate than that outlined in 
this project). It will require modification by user agencies to 
reflect local requirements and constraints. 

As proposed, the evaluation process is thorough, but a l s o  time- and 
resource-consuming. The full process of evaluation should be 
limited to major, multiagency response incidents, with a more 
informal evaluation process carried out for minor incidents, to 
avoid overburdening the system with costly and time-consuming 
paperwork. Too, the potential value of lessons learned should 
serve as a criterion for expanding the evaluation process. If the 
incident is minor, chances are there w i l l  be little to be 
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learned. Another criterion might be whether major reporting 
requirements to other federal agencies have been triggered. All 
three criteria should be considered in deciding whether to undergo 
the full formal evaluation process. For any incident, an initial 
report should be submitted on a HAZMAT Incident Report form 
modified or included in DD form 2324, DOD Fire Incident Report. 

14. Adopt the EPA standards f o r  protective clothing Levels A, B, C, and 
D for the AF. Levels of protective clothing listed in AF documents 
with Levels I, 11, and I11 should be translated into the language 
of EPA's protective clothing (Levels A, 8 ,  C, and D) for common 
understanding and uniformity. 

15. Disposable and limited-use chemical protective suits should not be 
used alone for Level A protection. However, recent developments in 
polymer chemistry, as discussed in this report, are likely to 
change this situation. At this time, the safest and least expen- 
sive ensemble for situations involving unknown chemicals is a reus- 
able, totally encapsulating, positive-presswe suit, incwporating 
a cover garment composed of SARANEX-TYVEK or CHEMREL fabric. 
Advantages of this ensemble are: increased total chemical protec- 
tion for the responder, protection of the more expensive FES from 
direct contact with the chemical environment, and cost- 
effectiveness. Based on the "spill incident environment ," a 
disposable suit may provide sufficient chemical protection for the 
responder without requiring the use of a more expensive FES. 
Because of their light weight, greater comfort, reduced heat 
stress, and cost-effectiveness, disposable suits are desirable. 

16. The following recommendations refer to EPA's Levels of protection - 
Levels A, B ,  C, D. If it is assumed that an incident requiring 
Level 4 protection occurs, each responder should have at least one 
complete outfit as listed in Appendix B, Table B.l. Additionally, 
there should be at Least one spare cooling vest and air tank (for 
recharging and/or refilling) for each responder. At least three 
changes of single-use items such as gloves and underwear should be 
stocked . 
For Level B ,  C, and D incidents, the key factors in determining the 
recomended inventory are the likelihood of the occurrence of the 
incident, the probable duration of the incident, and the number of 
responders. Generally, it is assumed that events contained 
internal to the base would not exceed 2-days duration. Therefore, 
sufficient CPC should be stocked to support two shifts of 
response. At least 12 units of aLL single-use items (from 
Appendix B, Tables B . 2 ,  8.3, 8.4) should be available. 

Financial or other constraints may make it necessary to maintain a 
minimum inventory of CPC but provide protection to responders. If 
this be the case, CPC from Appendix B, Table B.l (Level A CPC) may 
double" for a Level 8, C, or D response and Level B chemical pro- 
tective clothing may be used for a Level C or D response and so on 
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but not vice versa. Several problems exist with trying to minimize 
CPC inventory in this manner. Generally, the higher the level of 
protection provided, the heavier, the bulkier, the hotter, and the 
more expensive the CPC. In the final analysis, the potential cost 
to maintain a "bare minimum" inventory of CPC could be more than 
that to stock appropriate equipment for each level of response. 

- 

17. If existing FES materials on the market are not satisfactory in 
responding to AF-specif ic chemicals, the AF might consider 
researching and developing a suit material with desired chemical 
resistance. This type of "universal suit" material should a l s o  be 
strong enough to keep its integrity under fire and decontamination 
procedures. 

18. Develop a medical monitoring system for response personnel in addi- 
tion to routine physicals. The cumulative, long-term effects of 
exposures to HAZMAT, even for personnel in protective clothing, is 
unknown. 

19. Conduct further detailed study and demonatration on decontamination 
and disposal methods for protective clothing. The base-level fire 
departments lack the information necessary for the proper decon- 
tamination and disposal of pro'tcctive clothing. Practical, step- 
by-step procedures should identify how and where the- fire depart- 
ment can decontaminate and dispose of protective clothing. Costs, 
benefits, and performance comparisons must be made between dis- 
posable protective clothing and nondisposable protective cloth- 
ing. Developed procedures need to be tested and validated before 
they are implemented, 

20. Utilize base supported toxic corridor models pravided by the Air 
Weather Service during incidents. Except in unusual circumstances, 
only single meteorological towers are anticipated at AF bases. At 
some bases, the location of instrumentation for the base weather 
service is such that the meteorological data are representative of 
the whole base. Other bases may have widely varying conditions 
from location to location on base, particularly during certain 
times of the day when heating or cooling effects are important. If 
sufficient variation is present on a given site andlor the base 
weather service is not present around the clock, meteorological 
data taken at the incident site may be critical. It would then be 
necessary to have a portable laeteorological station for a portable 
HMIS system. The decision as to whether a portable station is 
required would be site- specific based on the number and locations 
of meteorological towers, support by weather service, the diversity 
of conditions within the base, the potential to be called off base, 
and the calculational support provided by the weather service. 

21. Clearly, do not make evacuation decisions on the basis of a com- 
puter model alone. Decisions of this nature require the considera- 
tions of the Base Commander and the experience represented by 
groups in DBG. As such, results of a toxic corridor computer model 
can provide one aspect of the information-gathering process. 
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22. Validate and verify the personnel evacuation criteria and the 
checklist for personnel evacuation decision-making. Various task 
elements and procedures identified in regard to HAZMAT personnel in 
this report should be field tested at a number of AF bases during 
actual HAZMAT emergencies. 

23. Recommend that added responsibilities for the fire department be 
accompanied by increased equipment and staff. Three full-time 
positions pet shift should be created within each base.fire depart- 
ment, and the duties assigned to these firefighters should be 
specifically related to HAZMAT spill response. 

24. Each AF base fire department should be issued a vehicle/van for use 
in response to W M A T  incidents. At the large bases with diverse 
missions, a large van/motor home specifically configured for HAZMAT 
response is required. This vehicle, approximately 40 feet or 
larger, must contain the equipment necessary to initially mitigate 
HAZMAT spills, leaks, or releases, while providing command, con- 
trol, and communications at the site of W M A T  emergencies. This 
vehicle should have the capacity for future growth and development 
since the role of the first-responder is still being defined. 
Immediate considerations are space for suits, generators, lights, 
diking materials, absorbents, DECON, cold weather operations, com- 
puter, and crew transportation. 

25.  Incorporate HAZMAT training into a specifically developed, AF 
unique, training course based as much as possible on NFA, F E U ,  
EPA, and NFPA courses. This would be cost-effective and apply to 
AF equipment, command structures, facilities, and HAZMATs than 
would be off-the-shelf programs. As a minimum, this training 
should conform to NFPA standards for certification of HAZMAT 
responders but should be carefully tailored to AF needs. Some of 
this training might be standardized for all personnel, such as the 
basic knowledge courses and training on equipment and those HAZMATs 
found throughout the AF. Other courses, such as specialized task 
training using equipment not widely used in all units, might need 
to be developed €or individual response units. Core courses and 
advanced courses for which specially qualified instructors or 
special equipment are needed should be taught at the AF Fire 
School. However, as much as possible, coursework required €or a 
higher level of certification should be made available at local 
bases and should be used in part to fulfill continuing training 
requirements. The AF W M A T  training should be accredited by the 
Community College of the A i r  Force. This criterion would subject 
the training to another level of professional evaluation and add 
incentive valve to becoming trained in HAZMAT response. 

26. All fire protection personnel, along with others who might play 
support roles in a response, should be trained to the First 
Responder, Awareness level as mandated by federal regulations. 
Beyond that, a career ladder program in HAZMAT might be considered, 
with some fire protection personnel specializing in HAZMAT. 
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27. Determine whether to have a full-scale response unit at every base 
or to have basic competency (perhaps one or more HMSs at each base, 
with support personnel and equipment to handle small- and medium- 
sized spills) at each base with regional response teams strategi- 
cally located for fast response wherever needed. 

28. AF fire departments should be provided with a 100 to 150 page hand- 
book containing environmental regulations relevant and necessary to 
their response activities. This condensed version could be pre- 
pared and distributed at Air Staff level to all potential users. 

29. The HMIS software and hardware should be updated periodically to 
maintain a .state-of-the-art system. Some of the future improve- 
ments could be: 

1. 

2. 

3. 

A development of a priority lis-t of chemicals based on hazard 
potential at certain locations. Such a list would provide a 
quick recognition of the magnitude of risk among toxic mate- 
r ia ls ,  providing reduction in health risks from exposure to 
W M A T s  . 
Ruggedized equipment for mobile HMIWS and enhance telecommuni- 
cations. This system would improve interface with alarm room, 
coaemand post, and remote operations, while providing onsite 
access to W M A T  information. 

Videotape access for building interiors; this capability would 
provide a quick visual access to HAZMAT locations, utility 
boxes, exits, etc., under emergency and nonemergency conditions 
for personnel in the Alarm Center and onboard HAZMAT vehicles. 
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APPENDIX A 

EXraEMELY HAZARDOUS SUBSTANCES 
AND TOXIC CHEMICALS 

Source: The Emergency Planning and Conwnunity Bight-to-Know Act of 1986, 
An Owner's and Operator's Guide t o  SARA Title 111. CPI Risk 
Management Services, Gaithersburg, Maryland 20878. 
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APPENDIX A 

EXTREMELY HAZARDOUS SUBSTANCES AND TOXIC CHEMICALS 
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100 

Notes ---- 

e 

d ,  I 

d,  I 
e , h  
e ,  I 
C' 
d 

e 

b 

e 
e 
e 
I 
a.e 

e 
d ,  I 
e 

e 
c,e 

353 



L 1st. - 
A 
A 
A 
A 

B 
B 

A 
A 
A 

B 
AB 

B 
A 

B 
A 
A 
A 

A 

AB 
B 

AB 
A 
B 

A 

B 

a 

B 
B 
B 
B 

B 
A 

A 
A 
A 
A 

A 
A 
B 

AB 
0 
B 
B 
B 
B 

A 

APPENDIX A (CONTINUED) 

Chemlcal Name 

Arsenlc pentoxlde 
Arsenous oxlde 
Arsenous tr lchlor Ide 
Ars Ine 

Aural Ine 
Azlnphos-ethyl 

Bacltracln 
Barlus and compounds 
Benzal chlorlde 
Benzai I de 
Benzenarlne, 3-(tr If luoromethy1)- 
Benzene 
Benzene, 1-( ch I oromethy I )-4-n 1 tro- 
Benzenearsonlc acld 
Benzenesu I f ony I ch 1 or I de 
Ben2 1 d Ine 
Ben2 I D  ldazo le, 4.5-d ich loro-2- 

Benzotr lchlor Ide 
Benzoyl chlorlde 
Benzoy I perox Ide 
Benzyl chlorlde 
Benzy I cyan I de 
Berylllum and compounds 
Blcyclo[2.2.l)heptane-2-carbonltrlle, 

B I pheny I 
Bls(2-chloroethyl) ether 
B Is(  2-ch I oro- 1 -methy 1 ethy I ) ether 
Bls(chloromethyl) ether 
Bls(chlororethy1) ketone 
B Is( 2-ethy I hexy I ) ad ipate 
Bltoscanate 
Boron tr lchlor Id8 
Boron trlfluorlde 
Boron trlfluorlde compound wlth methyl 

ather (1 : I )  
Broiadlolone 
BrOB ine 
Broioform (Tr ibromolethane) 
Butad 1 ene 
Butyl acrylate 
Butyl alcohol, n- 
Butyl alcohol , sec- 
autyi alcohol, tert- 
Butyl benzyl phthalate 
Butyl lsovalerate 

Asbestos (frlable) 

Azlnphos-methyl 

(trlf luoromethy1)- 

5-ChlOfO.. . 

354 

CAS Number 

01303-28-2 
01327-53-3 
07784-34-1 
07784-42-1 
01332-21-4 
00492-80-8 
02642-71-9 
00086-50-0 
01 405-87-4 
07440-39-3 
00098-87-3 
00055-2 1-0 
00098- 16-8 
00071-43-2 
001 00-1 4-1 
00098-05-5 
00098-09-9 
00092-87-5 

0361 5-21 -2 
00098-07-7 
oooga-88-4 
0009 4- 36-0 
00 100-44-7 
00140-29-4 
07440-41 -7 

15271-41-7 
00092-52-4 
00111-44-4 
001 08-60- 1 
00542-88- 1 
00534-07-6 
001 03-23- 1 
04044-65-9 
10294-34-5 
07637-07-2 

00353-42-4 
28772-56-7 
07726-95-6 
00075-25-2 
00106-99-0 
001 41 -32-2 
00071 -36-3 
00078-92-2 
00075-65-0 
00085-68-7 
00109-19-3 

Thresh0 Id 
Plannlng 
Quantity** 
(pounds) 

100/10,000 
100/10,000 
500 
100 

100/10,000 
10/10,000 

10.000 

500 

500 

1 o/ 
10.000 

500/ 
100 

500 
500 

500/10,000 
0,000 

0.000 

50011 0,000 

10/10,000 

500/10,000 
500 
500 

1.000 
100/10,000 
500 

10,000 

Reportable 
W a n t  I ty** 
(pounds) 

5,000 
5,000 
5,000 

1 

1 
1 
1 

5,000 

1 

1 
1 

100 

1 
1 

100 
1 

1 

1 

1 
1 
1 

1 
1 
1 

1 

10,000 1 a , e  



APPENDIX A 
. .-. 

** Cher I ca I Name 

A 
B 
B 
B 
B 
B 

B 
B 
B 
B 
8 

- 8  
B 
8 
8 
B 

A 

A 
A 
A 

B 
AB 
A 
B 

A 
A 
B 

A 
AB 

B 
B 

A 
A 
8 
B 

AB 
A 
B 
AB 
B 

A 
A 
A 
AB 
6 
B 
B 
B 

A 

Buty l  v i n y l  ether 
Butylene owlde, 1,2- 
M y r a  ldehyde 
C.I. Acld Blue 9, dlar lon iuo s a l t  
C . I .  Acld Blue 9, dlsodlur  salt 
C . I .  Acld Green 3 
C . I .  Baslc Green 1 
C . I .  Baslc Green 4 
C . I .  Basic Red 1 
C . I .  Dlsperse Yellow 3 
C.I. Food Red 5 
C . I .  Food Red 15 
C. I .  Solvent Orange 7 
C.I. Solvent Yellow 3 
C. I .  Solvent Yellow 14 
C.I.  Vat Yellow 4 
Cadr lu i  and corpounds 
Cadr lui  ox I de 
Cadrlur stearate 
Calc lur arsenate 
Calcium cyanailde 
Carphech l o r  (Toxaphene ) 
Canthar l d l n  
Captan 
Carbachol ch lor lde 

(CONTINUED 1 
Thresh0 I d  
P I  ann Ing 
Ouant I ty** 

CAS Number (pounds) 

001 1 1 - 34- 2 
00106-88-7 
00123-72-8 
02650- 18-2 
03844-45-9 
04680-78-8 
00633-03-4 10 9 000 
00569-64-2 
00989-38-8 
02832-40-8 
03761 -53-3 
00081-88-9 
031 18-97-6 
00097-56-3 
00842-07-9 
001 28-66-5 
07440-43-9 
01 306- 19-0 1 OO/ 10.000 
02223-93-0 1 OOO/lO. 000 
07778-44- 1 500/10,000 
00156-62-7 

1 0 a 000 

08001-35-2 soo/io,oao 
00056-25-7 100/10.000 
001 33- 06- 2 
00051-83-2 ~00/10,000 

Carbamic acld, methyl-. 0-[[(2.4-dlrethyl. * .  26419-73-8 100/10.000 
Carbaryl 
Carbofuran 
Carbon d l s u l f l d e  
Carbon te t rachlor lde 
Carbony I su If 1 de 
Carbophenoth Ion 
Carvone 
Catecho I 
Chiorarben 
Cn I ordane 
Ch i o r f  env lnfos 
Chlor inated f luorocarbon (Freon 113) 
Ch lor  ints 
Chlor Ine dloxide 
Ch lormwhos 
Chlorrequat chlor ide 
Chloroacsta ldehyde 
Chloroacatic acld  
Chloroacrtophenone. 2- 
Ch lorobenzene 
Chlorobenzl l a t e  
Chloroathane (Ethyl ch lor lde)  
Ch I or- thano I 

00063-25- 2 
01563-66-2 10/lOt 000 
00075- 15-0 10.000 
00056-23-5 
00463-58- 1 
00786- 19-6 500 
02244-46-8 10,000 
00120-80-9 
001 33-90-4 
00057-74-9 1.000 
00470-90-6 500 
00076- 13- 1 
07782-50-5 100 
10049-04-4 
24934-91-6 500 
00899-81-5 1001 
001 07-20-0 10 9 000 
00079-11-8 1Ml/ 
00532-27-4 
00108-90-7 
005 10- 1 5-6 
00075-00-3 
00107-07-3 500 

0 * 000 

0 * 000 

Reportable 
Ownt I t y * *  

(Pounds 1 
-_u 

1 

Notes 

a,e 

-L_ 

1 
1 

1.000 

1 
1 

I 0 
100 

1 
1 

10 

1 
1 

1,000 
1 

1 

e 
c.e 
d 

d 
e 

e 
e 

I 

d 
e 

e 
e,h 
a 
e 

e 

355 

1 



APPENDIX A (CONTINUED) 

List. - 
A 
AB 

B 
A 
AB 
A 
B 
B 
B 

A 
A 
A 

A 

A 

A 
A 

A 
A 
A 

B 

B 

B 

B 
B 
B 

AB 
B 

A 
A 
A 
B 
8 
B 
B 

A 
A 
A 
A 

A 
A 
A 

A 

A 
A 
A 

a 

6 

8 

Cherlcal Nan9 CAS Number 

Chloroethyl chloroformate 
Chloroform 
Chloromethane (Yethyl chlor Ide) 
Chloromethyl ether 
Chloromethyl methyl ether 
Chlorophaclnone 
Chlorophenols 
Chloroprene 
Chlorothalonl I 
Chloroxuron 
Ch lorth lophos 
Chromic chlorlde 
Chromium and compounds 
Coba It 
Coba It and compounds 
Coba It , [ [2,2’-1 1 ,2- 

Cobalt carbonyl 
Co 1 ch Ic4ne 
Copper and compounds 
Coumafuryl 
Coumaphos 
Coumatetralyl 
Cresldlne, p- 
Cresol (rlxed Isomers) 
Cresol, m- 
Cresol, o- 
Cresol, p- 
Cr lrldlne 
trotonaldehyde 
Crotonaldehyde (E)- 
Cumene 
Cumene hydroperoxlde 
Cupf er ron 
Cyanlde compounds 
Cyanogen broride 
Cyanogen lodlde 
C yanophos 
Cyanur IC f luor Ids 
Cyclohexane 
Cyclohexlrlde 
Cyclohexylarlne 
Cyc I opentane 

Decaborane(l4) 
Decabromodlphenyl oxide 
Dereton 

Dlal lfos 

ethanedly lb ls (n l t r l loee thy . .~  

0, 2.4- 

Dereton-S-methyl 

00627-11-2 
00067-66-3 
00074-87-3 
00542-88-1 
00107-30-2 
03691 -35-8 

00126-99-8 
01897-45-6 
01982-47-4 
21923-23-9 
10025-73-7 
07440-47-3 
07440-48-4 
07440-48-4 

62207-76-5 
1021 0-68-1 
00064-86-8 
07440-50-8 
001 17-52-2 
00056-72-4 
05836-29-3 
00120-71-8 
01319-77-3 
00108-39-4 
00095-48-7 
00106-44-5 
00535-89-7 
04170-30-3 
00123-73-9 
00098-82-8 
00080- 15-9 
00135-20-6 
00057- 12-5 
00506-68-3 
00506-78-5 
02636-26-2 
00675- 14-9 
00110-82-7 
00066-81-9 
00108-91-8 
00287-92-3 
00094-75-7 
17702-41 -9 
01 163-19-5 
08065-48-3 
00919-86-8 
10311-84-9 

356 

Thresh0 Id 
P I ann 1 ng 
auant~ty** 
(pounds ) 

1.000 
10,000 

100 
100 
100/10.000 

500/ 
500 

1/ 

10.000 

0 I 000 

0.000 

100/10.000 
10/10,000 
10/10,000 

10,000 
100/10,000 
500/10,000 

1,000/10,000 

100/10,000 
1.000 
1.000 

500/10,000 
1 ,000/10,000 
1.000 
100 

100/10.000 
10.000 
10.000 

500/10.000 

500/10.000 
500 
100/10,000 

Reportable 
Ouantlty** 
(pounds) -- 

1 
5,000 

1 
1 
1 

1 
1 
1 

1 

1 
1 
1 

1 
10 
1 

1.000 

1 
100 
100 

1.000 
1 
1 
1 

1 
1 
1 

1 

1 
1 
1 



APPENDIX A (CONTINUED) 
Thresho Id 
PI ann Ing 
Ouant I ty** 

List* Chei I ca I Hare CAS Number (Pounds) - 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 

AB 
A 
B 
B 
B 
5 
B 
B 
B 

B 
B 

B 
B 
B 

AB 
B 

A 
AB'  
B 
B 

A 

A 

A 

A 
A 
B 
B 

A 
A 
A 
A 
A 
A 

A 
A 
A8 
A 
A 

B 

0 lbuty I phthalate 
D Ich lorobenza 1 kon I up ch lor Ide 
Dlchlorobenzene (alxed Isomers) 
Dichlorobenzene, 1.2- 
0 I ch I orobenzsne , 1 ,3- 
Dlchlorobenzene, 1.4- 
D Ich I orobenz Id 1 ne, 3.3'- 
Dlchlorobroromthane 
Olchloroethane, 1.2- (Ethylene d 
0 ich loroethy I ether 
Dlchloroethylene, 1.2- 
OlChlOr08ath~m (Nethylene chlor 
0 Ich 1 ororethy I pheny Is I lane 
Dlchlorophenol, 2.4- 
Dlchloropropane, 1.2- 
Dlchloropropylene, 1,3- 
Dlchlorvas 
0 lcofo I 
o ~crotophos 
0 IeDoxybutane 
D I ethano I am lne 

Dlal late 02303-16-4 
0 1 aa lnoan Is0 le,  2.4- 00515-05-4 
D 1 a8 1 noan 1 so I e su I fate, 2.4- 39156-41-7 
D I ai 1 nod i pheny 1 ether, 4 . 4 ' -  001 0 1-80-4 
Olarlnotoluene (BlXed Isomers) 25376-45-8 
D lam lnoto I uene , 2.4- 00095-80-7 
b lazorethane 00334-88-3 
Dlbentofuran 001 32-64-9 
D.1 borane 19287-45-7 100 
Olbroro-3-chloropropane (DBCP), 1.2- 00096-12-8 
D I broroethane , 1 ,2- ( Et h y I ene d I bror 1 de ) 00 106-93-4 

00084-74-2 10,000 
08023-53-8 1 0, ooo 
2532 1-22-6 
00095-50- 1 
00541 -73- 1 
00106-46-7 
00091-94-1 
00075-27-4 

chlor Ide) 00107-06-2 
00111-44-4 10,000 
00540-59-0 

de 1 00075-09-2 

D I (2-ethy lhexy I ) D h t h  late (DEHP) 
D lethy I chlorophosphate 
Olethyl-p-phenylened~aalne 
Diethyl phthalate 
Olothyl sulfate 
0 I ethy 1 carbarar I ne c 1 t f a  te 
0 Ig I tox In 
0 I Q I yc I d y I et her 
Olgoxln 
0 I r e f  ox 
D I Bet hoa te 
0 Jma thoxybenz Id I ne, 3.3'- 
0 1 re thy t phosphoroch I o  r 1 dot h i oa te 
Dliethyl phthalate 
D lrethy I su I f 1 te 
Dlmathyl sulfide . 
D lrethy I +-phew 1 ened lam In8 

00149-74-6 1.000 
00120-83-2 
00078-87-5 
00542-75-6 
00062-73-7 1,000 
001 15-32-2 
00141-66-2 100 
01464-53-5 500 
001 11-42-2 
001 17-81 -7 
0081 4-49-3 500 
00093-05-0 10.000 
00084-66-2 
00064-67-5 
01642-54-2 100/10,00O 
cX1071-63-6 100/10,000 
02238-07-5 1.000 
20830-75-5 10/10,000 
001 15-26-4 500 
00060-51 -5 500/10,0OO 
001 19-90-4 
am4-03-0 500 
00131-11-3 10.000 
00077-18-1 500 
00075-18-3 100 
OOO99- 98-9 1011 0 , 000 

357 

Reportable 
Puant I ty*. 
(pounds)- Notes -- 

1 e 

10 a 
1 a,e 

1 

1 

10 

1 
1 

1 
1 

1 
1 
1 
1 
1 

10 

1 
5,000 

1 
1 
1 

e 
d 

e 
c ,e  

8.h 

e, 

6 



APPENDIX A (CONTINUED) 
Thresh0 Id 
Plannlng 
Puant I ty** 

L 1st. Chemical Name CAS Number (pounds) - 
B 
B 
B 
B 

A 
AB 

B 
B 

A 
AB 
B 
B 
B 

A 
A 
AB 
B 

A 
A 
A 

A 
8 

B 
B 
B 

A 
A 
A 
A 
A 
A 
A 
AB 
A 
A 
A 
A 
A 
A 
A 
B 
B 
8 
8 

A 
A 

A 
B 

B 

0 Iaethylarlnoazobenzene, 4- 
Dlmethylanl I Ins, N,N- 
D lmethy I bent 1 d 1 ne, 3.3’- (0-To I Id I ne ) 
Dlaethy lcarbaay I chlor lde 
0 lmethy Id Ich loros I lane 
Dlaethylhydrazlne 
Dimethylphenol, 2.4- 
O l ~ t h y l  phthalate 
Dlmetllan 
Dlnltrocresol 
0 In 1 tropheno I, 2.4- 
0 In I troto luene , 2.4- 
0 1 n I t roto I uene , 2.6- 
D lnoseb 
0 I not erb 
D locty I phthalate 
Dloxane. 1.4- 
Dloxathlon 
Dloxolane 
0 I phac 1 none 

00060- 1 1-7 
00121 -69-7 
001 19-93-7 
00079-44-7 
00075-78-5 500 
00057-1 4-7 1 ,000 
00105-67-9 
00131-11-3 
00644-64-4 500/10.000 
00534-52-1 10/10,000 
00051 -28-5 
00121-14-2 
00606-20-2 
00088-85-7 1 OOIlO 1 000 
01420-07-1 500/10.000 
00117-84-0 10,000 
00123-91-1 
00078-34-2 500 
00646-06-0 10,000 
00082-66-6 10/10,000 

Dlphenyl hydrazlne. 1.2- (Hydrazobenzene) 00122-66-7 
DlphOSDhOraPlde, octamethyl- 
Olrect Black 38 
Dlrect Blue 6 
0 I rect Brown 95 
Olsulfoton 
Dlthlazanlne iodide 
Dlthlob luret 
Eaetlne, dlhydrochlorlde 
Endosu lfan 
Endoth Ion 
Endr In 
Eplchlorohydrln 
EPN 
Ergoca Icl fero I 
Ergotamlne tartrate 
Ethanesu I fony I ch lor Ide 2-ch loro- 
Ethanol 1 .2-dlchloro-. acetate 
Ethlon 
Ethooroohos 

Ethyl acrylate 
E thy I benzene 

Ethyl thiocyanate 
Ethylb Is(2-chloroethyl )amlne 
E thy 1 ene 
Ethylene f luorohydr In 
Ethylene glycol 

Ethoxyethanol , 2- 

Ethyl chloroforaate 

00152-16-9 100 
01937-37-7 
02602-46-2 
16071-86-6 
00298-04-4 500 
00514-73-8 500/10.000 
00541-53-7 100/10,000 
00316-42-7 1/10,000 
001 15-29-7 10/10,000 
02778-04-3 500/10.000 
00072-20-8 500/10.000 
00106-89-8 1.000 
021 04-64-5 100/10,000 
00050- 1 4-6 1 ,000/10,000 
00379-79-3 500/10,000 
01622-32-8 500 
10140-87-1 1.000 
00563- 12-2 1 ,000 
13194-48-4 1.000 
001 10-80-5 
00140-88-5 
001 00-4 1-4 
00541-41-3 
00542-90-5 10,000 
00538-07-8 500 
00074-85- 1 
00371-62-0 10 
00107-21-1 

358 

Reportable 
Ouant i ty** 
(pounds) - 

1 
1 

1 
10 

1,000 
1 

5,000 

1 
1 
1 

100 

1 
1 

100 
1 
1 
1 
1 

1,000 
1 
1 
1 
1 
1 
10 
1 

1 
1 

1 

Notes ---- 

e.h 
d 

e 

e 
a 

e 
a,e 
e 

e 

e,h 

e 

d, I 
e 
c.e 
e 
e 
e 

e 

e 
e.h 

c.e,h 



APPENDIX A (CONTINUED) 
Thresh0 Id  
Planning 
Want I ty**  

Cher Ica I Name CAS Number (pounds 1 

Reportable 
Ouant i t y * *  

(pounds) Notes -- List' - 
AB 
B 

A 
AB 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
AB 
A 
A 
A 
A 
A 
A 
A 
A 

B 

B 
B 
B 
B 

AB 
B 

AB 
A 

B 
AB 

B 
B 

AB 
A 
AB 
A 

Ethylene oxlde 
Ethylene thlourea 
Ethy lened i am lne 

Ethy l rercur  IC phosphate 
Fenam 1 phos 
Fen 1 t r o t h  Ion 
Fensu I f 0 t h  1 on 
F luenet I I 
F luoreturon 
Fluor Ine 
Fluoroacetaalde 
Fiuoroacet lc ac ld  
F luoroacety I chlor  Ida 
F t w r o u r a c l l  
Fonofos 
Forma I uehyds 
Forma Idehyde cyanohydr In 
Formetanate hydrachlorlde 
Fo r io th  1 on 
Formparanate 
Fosthletan 
Fuber I dato 1 e 
Furan 
GaIllum t r l c h i o r l d e  
Glycol ethers 
Heptachlor 
Hexach I oroberwene 
Hsxachloro-l,3-butadIene 
Hexach lorocyc looentadlene 
Hewchloroethane 
Iiexach loronaphtha lene 
Hexarethy I ened i a i  Ine, N , N '-d 1 but y I - 
Hexarethylphosphoraml~e 
Hydra2 Ine 
Hydrazine s u l f a t e  
Hydroch l o r  1 c ac id  
Hydrocyan I c ac i d  (Hydrogen cyan I de) 
Hydrogen chlor Ide (gas only) 
Hydrogen f Iwr lde 
Hydrogen Peroxlde (concentrat Ion 

Hydrogen se 1 en 1 de 
Hydrogen su I f Ide 

IndOBethaC in 
I r I d  I UI te t rach 1 or  I de 
Iron, pentacarbonyi- 
lsottentan 

Ethy lene I In8 

greater than 5B) 

HydrOQU lnone 

00075-21-8 
00096-45-7 
001 07- 15-3 
001 S 1 -56-4 
02235-25-8 
22224-92-6 
001 22- 14-5 
001 15-90-2 
04301-50-2 
02164-17-2 
07782-41-4 
00640- 19-7 
001 4 4- 4 9-0 
00359-06-8 
00051 -21 -8 
00944-22-9 
00050-00-0 
001 07-16-4 
23422-53-9 
02540-82-1 
17702-57-7 
zisda-32-3 
03878- 19- 1 
001 10-00-9 
13450-90-3 

1,000 1 

10,000 
500 

10,000 

500 
500 
low1 0,oou 

1 o/ 1 0,000 

5,000 
1 
1 
1 
1 
1 
1 

500 
1 OO/l 0.000 
10/10,000 
10 

5001 10,000 
500 
500 

1,000 
500/10 1 000 
100 
1 oo/ t o ,  000 
500 
100/10.000 
500 
500/10 * 000 

10 
100 

1 
1 
1 
1 

1,000 
1 
1 
1 
1 
1 
1 

to0 
1 e 

00076-44-8 
00118-74-1 . 
00087-68-3 
00077-47-4 
00067-72- 1 
0 1335-87- 1 
04835-11-4 - 
00680- 3 1 - 9 
00302-0 1 - 2 
10034-93-2 
07647-01-0 
00074-90-8 
07647-61-0 
07664-39-3 

1 d , h  100 

10,000 
500 

1 a .e 
- 1  e 

1 ,006 1 d 

100 
500 
100 

10 

too 
1 e, I 

07722-84-1 
07783-07-5 
07783-06-4 
Ob1 23-3 1 -9 
00053-86-1 
10025-97-5 
13463-40-6 
00297-18-9 

1,000 
10 
500 
5DO/ 10,000 

10.000 
10,000 

100 
100/10,000 

1 e ,  I 
1 e 

100 I 
1 I 
1 a.e 
1 a,e 
1 a 
1 e 

A 
A 
AB 
A 
A 
A 
A 

359 



APPENDIX A (CONTIN 
Thresh0 Id  
P I  ann Ing 
Quant i ty**  

L 1st. Chemlcal Nane CAS Number (pounds) - 
B 

A 
A 
A 
A 
A 

B 

A 
A 

A 
A 

A 
A 
AB 
A 
B 

A 
B 
B 

B 

B 

A 

AB 
B 

A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

B 

B 

B 
B 

A 
B 

AB 
A 

lsobutyraldehyde 00078-84-2 
l sobu ty ron l t r l  le 00078-82-0 1.000 

isoar In 00465-73-6 100/10.000 
lsofluorphate 00055-91-4 100 
lsophorone dllsocyanate 04098-71-9 100 

lsocyan I c  acid, 3.4-d I ch loropheny I ester 00102-36-3 500/10,000 

Isopropyl alcohol ( r fg.-strong ac ld 
processes) 00067-63-0 

Isopropyl chloroformate 00108-23-6 1.000 
Isopropyl formate 00625-55-8 500 
Isopropyl ldenedlphenol, 4,4'- 00080-05-7 

L a c t o n i t r l l e  00078-97-7 1,000 
Lead and compounds 07439-92-1 
L ept ophos 21 609-90-5 500/10,000 
Leu1 s I t e  00541-25-3 10 
L I ndane 00058-89-9 1,000/10,000 
Llthlum hydrlde 07580-67-8 100 
Yalelc anhydrlde 001 08-31 -6 
Ua lonon l t r l l e  00109-77-3 500/10,000 
Yaneb 12427-38-2 
Manganese and compounds 07439-96-5 

I sopropy I me thy I pyr azal y I d 1 met hy I carbamate 001 19-38-0 500 

Yanganese. t r lcarbonyl  
rethylcyclopentadlenyl 12108-13-3 100 

MeChIOrethaBIn9 (Nltrogen mustard) 00051-75-2 10 
Ye I am Ine 00108-78-1 
Yephosf o 1 an 00950- 10-7 500 
Yercurlc acetate 01600-27-7 500/10,000 
Yercurlc chlor lde 07487-94-7 500/10,000 
Yercurlc oxlde 21908-53-2 500/10,000 
Mercury and compounds 07439-97-6 
Yesltylene 00108-67-8 10.000 
Yethacro le I n  d lacetate 10476-95-6 1 000 
Yethacryl lc anhydrlde 00760-93-0 500 
Yethac ry lon l t r l l e  00126-98-7 500 
Yethacryloyl chlor lde 00920-46-7 100 
Yethacryloyloxyethyl Isocyanate 30674-80-7 100 
Methaaldophos 10265-92-6 100/10,000 
Yethanesulfonyl f l uo r lde  00558-25-8 1.000 
Methanol 00067-56- 1 
Yethldathlon 00950-37-8 500/10,000 
Yethiocarb 02032-65-7 500/10,000 
Yethomyl 16752-77-5 500/10,000 
Methoxychlor 00072-43-5 
Yethoxyethanol, 2- 00109-86-4 
Yethoxyethylaercurlc acetate 00151-38-2 500/10,000 
Methyl acry la te 00096- 33- 3 
Methyl b ro i l de  00074-83-9 1.000 
Yethy I 2-ch loroacry la te  . 00080-63-7 500 

Reportable 
Quant I t y * *  

(pounds) 
--_9-- 

1 
1 
1 

100 
1 

1 
1 

1 
1 

1 
1 
1 
1 

1,000 

1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

- 1  
10 
100 

1 

1.000 
1 

Notes 
I--̂  

e,h 
e 

C 

b , e  

e 
e 

e 
e 

e 
c,e 
d 
b,e 

e,h 
c,e 

e 
e 
e 
e 

a.e 
e 
e 
h 
e 
e.h 

e 

e 

0 

h 

8 

I 
e 
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APPENDIX A (CONTINUED) 

- L i s t *  CheBlCal Name 

A 
A 
B 
B 
8 

AB 
A 
A 

A 
A 

A 
A 

B 

B 

B 

B 

B 
B 
B 

A3 
A 
A 
A 
A 
A 

A 

A 
A 
AB 
B 
B 
B 

B 

6 

B 

A 

A 
A 
A 
AB 
A 

B 
B 

AB 
B 

A 
8 

Nethyl chloroformate 
Nethyl d l s u l f  lde 
Nethy I ethy I ketone 
Uethy1 lodlde 
UethyI Isobutyl  ketone 
Yethy I isocyanate 
Methyl lsothlocyanate 
Me thy I mer captan 
Ye thy I me thacr y I ate 
Methyl phenkapton 
Methyl Phosphonlc d lch lor  lde 
Methyl t e r t -bu ty l  ether 
Methyl thlocyanate 
Methyl v l n y i  ketone 
Nethylene bls(2-chloroanl I Ine), 

Methy lens b 1 s( N , N-d I r e t  hy I ) 

Methylene bls(pheny1 Isocyanate) (MI) 
Uethylem bromide 
Methylene d lan l  I ine, 4.4'- 
W h y  I hydraz Ins 
Methy l rarcur  1 c d 1 cyanam I de 
Nethy l t r  lchlorosl lane 
Ybtolcarb 
Nav I nphos 
Nexacarba t e 
Mlchler's ketone 
Yltoaycln C 
Uolybdenua t r i o x i d e  
YOnOCrotOphos 
Yuscimol 
Yustafd gas 
Naphtha 1 en8 
NaOhthy lam In0 , a Ipba- 
Naphthyiam h e ,  beta- 
Nickel 

N I cke 1 carbony I 
Nicotine 
NIcotlne s u l f a t e  
N l t r l c  ac ld  
N l t r  tc oxlde 
N l t r l l o t r l a c s t l c  a c l d  
N I tro-o-an ts I d  h e ,  5- 
W I t robenzene 
NltrobIphenyI. 4- 
Nltrocyelohexane 
HI t rofen 

4.4'- (MDCA) 

benrenamlne, 4.4'- 

Nlclt8l and COrpOWtdS 

CAS Number 

00079-22- 1 
00624-92-0 
00078-93-3 
00074-88-4 
001 08-10- 1 
00624-83-9 
00556-61-6 
00074-93-1 
00080-62-6 
03735-23-7 
00676-97-1 
0 1634-04-4 
00556-64-9 
00078-94-4 

00101-14-4 

001 01 -6 1 - 1 
001 0 1-68-8 
00074-95-3 
0010 1-77-9 
00060-34-4 
00502-39-6 
00075-79-6 
01129-41-5 

00090-94-8 

07788-34- T 
00315-18-4 

00050-07-7 
0131 3-27-5 
06923-22-4 
02763-96-4 
00505-60-2 
0009 1-20-3 
001 34-32-7 
00091-59-8 
07440-02-0 
03440-02-0 
13463-39-3 
00054-1 1-5 
00065-30-5 
07697-37-2 
10102-43-9 
001 39-1 3-9 
00099-59-2 
130098-95-3 
00092-93-3 
01 122-60-7 
01 836-75-5 
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Thresh0 Id  
P I ann 1 ng 
Want 1 t y * *  

(Pounds 1 

500 
100 

500 
500 
500 

500 
100 

110,000 
10 

500 

so0 

SO0 

SOOA 0, aoo 

1 0 0 ~  0, no0 

soo~io.oao 

soo/ to, 000 

1011 0.000 
10,000 

500 

10,000 

1 
1 00 
100/10,000 

1,000 
too 

10,000 

500 

Reportab l e  
Want 1 t y * *  

(Pounds) 

1,000 
I 

--- Notes 

d .h 
e 

-- 

1 f 
1 b,e 

100 

1 e 
1 b,e 

1 e 
1 e 

10 
1 
1 
1 

10 
1.000 

1 

1 
1,000 

1 

1 

1 
100 

1 
1.000 

10 

1,000 

1 

e 
8.h 
e 

d 

e 
a , h  
e,h 

a , d  

d 
C 
8 

C 

I 

e 



APPENDIX A 

L l S t '  Chenlcal Name - 
A 

B 
0 
B 
B 

AB 
B 
B 
0 
B 
B 
0 
0 
B 
B 
B 
B 

B 
A 

A 
A 

A 
A 
A 

- A  
A 
A 
A 
A0 
A 
A 
A 
A 
AB 
A 
AB 
A 
AB 
A 
A 
A 
A 
A 

A 
A 

A 

B 

B 

B 

Nl t rogen d lox lde  
N l t r o g l y c e r l n  
Nl t rophenol ,  2- 
Nltrophenol ,  4- 
Nltropropane, 2- 
Nl t rosod l re thy laa ine  
N I t r osod  lpheny lam ine, p- 
Nl t rosodl-n-butylanlne, N- 
N I t rosod  le thy  I am Ine , N- 
Nltrosodlphenyla~alne, N- 
N I t rosod I -n-propy 1 am I ne, N- 
Nltrosorethylvlnylamlne. N- 
Nltrosoaorphol  Ine. N- 
Nltroso-N-ethylurea, N- 
Nltroso-N-methylurea, N- 
Nl t rosonorn lco t lne ,  N- 
N I t rosop lper Id  Ine , N- 
Norbormlde 
Octachloronaphthalene 
Organorhod lua comp lex (PUN-82-147) 
Oro t i c  a c l d  
Osilum t e t r o x i d e  
Ouaba In 
Oxamy I 
Oxetane , 3.34 1 s(ch I oromethy I )- 
Oxyd I su I f oton 
Ozone 
Paraquat 
Paraquat BethOSUlfate 
Para th ion  
Parathlon-methyl 
P a r i s  green 
Pentaborane 
Pentach I oroethane 
Pentachloropheno I (PCP) 
Pentadecylaalne 
Peracet I c  a c i d  . 
Perch 1 orome thy  I mercaptan 
Pheno I 

Pheno I , 2 I 2'-th I ob I s( 4.6-d 1 ch 1 oro- 
Pheno 1 , 2.2 '-th I ob 1 s [ 4-ch I oro-6-rethy I - 

(CONTINUED) 
Thresho I d  
Planning 
Quant i ty** 

CAS Number (pounds) 

10102-44-0 100 
00055-63-0 
00088-75-5 
00 100-02-7 
00079-46-9 
00062-75-9 1.000 
00156-10-5 
00924-16-3 
00055-18-5 
00086-30-6 
00621-64-7 
04549-40-0 
00059-89-2 
00759-73-9 
00684-93-5 
16543-55-8 
00100-75-4 
00991-42-4 100/10.000 
02234-13-1 
00000-00-0 10/10,000 
00065-86- 1 1 0.000 
2081 6-1 2-0 1 0.000 
00630-60-4 100/10,000 
23135-22-0 100/10,000 
00078-71-7 500 
02497-07-6 500 
10028-1 5-6 100 
01910-42-5 10/10,000 
02074-50-2 lQ/lO.OOO 
00056-38-2 100 
00298-00-0 100/10,000 
12002-03-8 500/10,0OO 
19624-22-7 500 
00076-01 -7 10 I 000 
00087-86-5 10.000 
02570-26-5 100/10 000 
00079-21-0 500 
00594-42-3 500 
001 08-95-2 500/10,000 
044 18-66-0 100/ 10.000 
00097- 18-7 1OO/ IO, 000 

Phenol, 3-( l-rethY l e t h y l  I - ,  aethylcarbarate 00064-00-6 500/10.000 
Phenoxarslne, 10,10'-Oxydl 
Pheny I d l c h  lo roars  Ine 
Phenylenedlamlne, p- 
Phenylhydrazlne hydroch lo r lde  
Pheny l ie rcury  acetate 
Pheny I pheno I , 2- 
Pheny ls l la t rane 

362 

00058-36-6 500/ 10.000 
00696-28-6 500 
00106-50-3 
00059-88- 1 1 ,000/10,000 
00062-38-4 500/10,000 
00090-43-7 
02097-19-0 100/10.000 

Reportable 
Quant i ty** 
(pounds) --- 

lo 

1 

1 

1 
1 

1.000 
1 
1 
1 
1 
1 
1 
1 
1 

100 
100 

1 
1 
10 
1 
1 

100 
1.000 

1 
1 
1 
1 
1 

1 
100 

1 

Notes --- 



APPENDIX A (CONTINUED) 

LlSt* Chm Ica I Name - 
A 
A 
A 
A 
AB 
A 
A 
A 
A 

A 

A 

A 
0 

A 
AB 
A 
A 
A 
A 

A 
A 
A 

A 
A 
A 
A 

A 
A 

B 

B 

8 
B 

A 
A 
A 
A 

B 
A 
AB 
8 

A 
A 
A 

- ' A  
B 

B 

Phenyl thiourea 
Phora t e 
Phosacet I D  
Phosf o I an 
Phosgene 

Phospham 1 don 

Phosphonoth I o  I C  ac Id, sethy I - I 

O-(4-nltrophsnyl ... 
Phosphonoth I o I C  ac Id iethy I - , 

Phosret 

Phosph I ne 

0-ethyl 0-[4-. . . 
PhOSphOMthlOlc acid, Bethyl-, S-[P-[blS.. 

Phosphork acid. dllethyl 4- 
Phosphor I C  acld 

(urthy1thlo)ohenyI ... 
Phosphorothlolc acid, 0.0-dimethyl-. . . 
Phosphorus 
Phosphorus oxych lor lde 
Phosphorus pentachlorlde 
Phosphorus pentox Ida 
Phosphorus t r I ch 1 or I de 
Phthal I C  anhydr Ide 
Phy I 1 oqu I none 
Physost Igr 1 ne 
PhysostIgrIne, sal lcylate ( 1 : l )  
Picrlc acid 
Plcrotoxln 
Plperldlne 
P lprota 1 

Plat lnous chlor Ide 
Plat lnum tetraehlor Ids 
Polybronlnated blphenyls (PBBs) 
Potychlor lnated blohenyls (PCBs) 
Potass i up arssn i t o  
Potassium cyanide 
Potasslum S I  lver cyanlde 
Prorecarb 
Propane su I tone 
Propargyl bromide 
Proptolactone, beta- 
Prw Lana I dehyda 
Proplonitrile 
Proplonitr I le, 3-chloro- 
Prop lophenone, 4'-ar ino- 
Propoxur 
Propy 1 ch loroformate 
Propylene ( P r m e )  

PI f ID I fOS4thyI 

CAS Number 

00103-85-5 
00298-02-2 
04 104- 1 4-7 
00947-02-4 
00075-44-5 
00732- 1 1-6 
131 71 -21-6 
07803-51-2 

02665-30-7 

02703-13-1 
50782-69-9 
07664-38-2 

03254-63-5 
02587-90-8 
07723-1 4-0 
10025-87-3 
10026- 13-8 
01314-56-3 
0771 9- 12-2 
00085-44-9 

Thrrsho Id 
P I ann I ng 
&ant Ity** 
(pounds ) 

iao/io,ooo 

100/10,000 
100/10.000 

10 
10/10,000 

100 
500 

500 

560 
100 

10 

500 
500 
100 
500 
500 

10 
I.000 

00084-80-0 10.000 
00057-47-6 100/10,000 

00088-89- 1 
00124-87-8 500/1 0,000 
00110-89-4 1.000 
05281- 13-0 100/18,000 
23505-4 1 - 1 1 ,000 
10025-65-7 10.000 
13454-96-1 10.000 

00057-64-7 ioo/io.oon 

01336-38-3 
101 24-50-2 
00 15 1-50-8 
00506-61-6 
0263 1 - 37-0 
01 120-71-4 
001 06-98-7 
00057-57-8 

00107-12-0 
00542-76-7 
00070-69-9 
00114-26-1 

001 23-38-6 

00109-61-5 
001 15-07- 1 

5001 10.000 
1 00 
500 
son/ 10,000 

10 
500 

500 

Reportable 
W a n t  I ty** 
(pounds 1 

100 
10 

1 
1 

10 
1 
1 

100 

1 

1 
1 

1 
1 
1 

1,000 
1 
1 

1.000 

1 
1 
1 

1 
1 
1 
1 
1 
1 

1.000 
10 

1 
1 

1 
1 

10 
1.000 

1 

4 

Notes -- 

e 
e 
I 
e 
e '  

e 

e 
e 

e 
c.e 
b . h  
d 
b,e 
b,e 

a,e 
e 
e 

e 
e 

e 
a .e 
a,e 

e 

d 
b 
b 
e .h 

e 
e 

e.g 

8 

363 



APPENDIX A (CONTINUED) 
Thresh0 Id  
P I ann lng 
Ciuant I t y * *  

b_ L lS t *  Chealcal Name CAS Nunber (pounds) 

A 
AB 
AB 
A 
A 
A 

A 
A 
A 
A 

8 

B 
B 
B 

B 
B 

A 

A 
A 
A 
B 
B 

A 
A 
A 

A 
A 
A 
A 
A 
A 
A 

A 
A 
A 

A 
A 
A 
A 

B 

B 

B 

B 
B 

A 
A 
A 
A 
A 

Propylene g lyco l ,  a l l y l  ether 
Propy I en8 ox 1 de 
Propylene l r l n e  
Prot hoa t e 
Pseudocuaene 
Pyrene 
Pyr id lne 
Pyr I d  Ine , 2-methy I-5-v Iny I - 
Pyr ld lne. 4-amlno- 
Pyr ld lne. 4-nltro-, 1-ox 
Pyrlmlnl  I 
Pulnoi Ine 
Qu I none 
Qu intozene (Pentach I or on 
Rhodium t r l c h l o r l d e  
Saccharln (manufacturlng 
Safrole 
Sa lcom lne 
Sar I n  
Selenlous ac ld  
Se ien 1 um 
Se 1 en 1 urn coapounds 
Selenlur oxychlorlde 

01331-17-5 10,000 
00075-56-9 10.000 
00075-55-8 10.000 
02275- 1 8-5 loo/ 10.000 
00095-63-6 10,000 
00129-00-0 1,000/10.000 
001 10-86-1 
00140-76-1 500 
00504-24-5 500/10,000 

de 01124-33-0 500/10.000 
53558-25- 1 loo/ 10.000 
00091-22-5 
00 106-5 1-4 . 

trobenzene) 00082-68-8 
10049-07-7 10,000 
00081-07-2 
00094-59-7 
14167-1 8- 1 500/10,000 
00107-44-8 10 
07783-00-8 1 ,000/10,000 
07782-49-2 

07791-23-3 500 
Serlcarbazlde hydrochlorlde 00563-41-7 1.000/10,000 
S I  lane. (4-amlnobutyl )dlethoxyaethyl- 03037-72-7 1.000 
S i l ve r  and compounds 
Sodlum anthraquinone-1-sulfonate 
Sodlur arsenate 
Sodluo arsenl te 
Sodlum azide (Na(N3)) 
Sodlui cacodylate 
Sodlum cyanlde (Na(CN)) 
Sodlua f luoroacetate 
Sodlua hydroxlde (so lut  Ion) 
Sod lum pentach lorophenate 
Sodlur selenate 
Sodlui  se len i te  
Sodlur su l fa te (so lut lon)  
Sodlum te l lur l te  
Stannane, acetoxytr Iphenyl- 
S t  rychn 1 ne 
S t  rychn Ine , su I f a t e  
Styrene (Bonomer) 
Styrene oxlde 
Su I f otep 
Su I foxide, 3-ch lorapropy I octy I 
Sul fur  dioxide 
Sulfur t e t r a f  luor ide 
Sulfur tr loxlde 

074 40- 22- 4 
00128-56-3 10,000 
07631-89-2 
07784-46-5 
266281.22-8 
00124-65-2 
00143-33-9 
00062-74-8 
01 31 0-73-2 
00131 -52-2 
13410-01-0 
10102-18-8 
07757-82-6 
10102-20-2 
00900-95-8 
00057-24-9 
00060-4 1-3 
00100-42-5 
00096-09-3 
03689-24-5 
03569- 57- 1 
07446-09-5 
07783-60-0 
07446-11-9 

364 

1.000/10.000 
500/ 10.000 
500 
100/10,000 
100 
10/10,000 

100/10,000 
100/10,000 
100/10.000 

500/10,000 
500/ 1 0,000 
100/10,000 
100/10,000 

500 
500 
500 
100 
100 

Reportable 
Puant I t y * *  

(pounds 1 
---I- 

1 
100 

1 
1 
1 

5,000 

1 
1,000 

1 
1 

1 

1 
1 
10 

1 
1 
1 

1 
1.000 
1.000 
1.000 

1 
10 
10 

1 
1 

100 

1 
1 
10 
1 

100 
1 
1 
1 
1 

Notes 

a.e 

--- 

I 
d 
0 
a,e 
C 

e 
h 
e 
e , h  

a,e 

e 
e , h  

e 
e 
e 

a,e 
d 
d 
b 
e 
b 

e 
8 

h 

e 
e * g  

e 
C 

e 
a ,  1 
a 
b.e 



LIst* - 

......- 

.... 

A0 
A 
A 
A 
A 
A 
B 
B 
B 
B 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 

B 

B 

B 
A 
A 
A 
A 
A 

A 
A 

B 

B 
3 

A8 
B 

AB 
AB 
B 
3 

A 
A 
B 

A 
AB 
A 
A 

APPENDIX A (CONTIWED.) 
Threshold 
P lann 1 ng 
Ouant I ty*. 

Chem I ca I Name CAS Number (pounds) 

Sulfur Ic acid 07664-93-9 1 ,000 
Tabun 00077-81 -6 10 
Teliurlua 13494-80-9 500/10.000 
Tel lurlua hexaf luor Ida 07783-80-4 100 
T8VP 00107-49-3 100 
Terbuf os 13071-79-9 100 
Terephthal I C  acid 001 00-2 1-0 
Tetrachloroethane, 1,1,2,2- 00079- 34- 5 
Tet rach ioroethy lene (Perch I oroethy lene) 00127-18-4 
Tetraeh 1 or vlnDhos 00961-11-5 
Tetraethyl lead 00078-00-2 100 
Tetraethy It In 00597-64-8 100 
Tetramethyl lead 00075-74- 1 100 
Tetranltromethane 00509- 14-8 500 
Thai I lc oxide 01314-32-5 10.000 
Thalliua and comounds 07440-28-0 
Thai 1 It# sulfate 1003 1-59- 1 1 OOllO 000 
Thallous carbonate 06533-73-9 1001 10 e 000 
Thallous chlorlde 07791-12-0 100/10,000 
Thallous aalonate 02757-18-8 300/10,000 
Thsl lous sulfate 07446- 18-6 160/10 000 
Thloac8tarlde 00062-55-5 
Th 1 ocarbaz 1 de 02231-57-4 1 , O O W l O , O O O  
Th I ocyan IC  ac Id ,2- 

(bentoth lazo 1 yth 1o)aethy I ester 21 564- 17-0 10 + 000 
Thlodlanl I Ine, 4,4'- 00139-65- 1 
Th I of anox ~ 39196-18-4 100/10,000 
Thloieton 00640-15-3 10,000 
Th I onaz In 00297-97-2 500 
Th 1 ooheno 1 00108-98-5 500 
Th I osea Icarbar I de 00079-19-6 100/10,000 
Th I our ea 00062-56-6 
Thlourea, (2-chl0rophmyl)- 05344-82- 1 100/10 I 000 
Thiourea, (2-iethyiphenyl)- 00614-78-8 5oo/io,ooo 
Thorlua dlOXld8 01 31 4-20- 1 
Tltaniw dloxlde 13463-67-7 
Titanlua tetrachloride 07550-45-0 100 
To I uene 001 08-88-3 
Toluene 2,441 Isocyanate 00584-84-9 500 
Toluene 2,641 Isocyanate 0009 1-08- 7 1 00 
Toluldlne, o- 00095-53-4 
To lu I d i ne hydroch lor ide , o- 00636-21-5 
Trans-l,4-dichlorobutena 001 10-57-6 500 
Tr iaaiobos 01031-47-6 500/1 0,000 
Tr Iaz1Quone 00068-76-8 
fr larofos 24017-47-8 500 
Trlchlorfon (Trlchlorophon) 00052-68-6 1 a ,000 
Tr 1 ch I oro( ch I oroaethy 1 )s 1 I ane 
Tr I ch loro(d I ch I oropheny I ) s 1 1 am 

01558-25-4 100 
27137-85-5 500 

Reportable 
Puant 1 ty** 
--I-- (pounds) --- Notes 

1.000 
1 c , e  

1 e,k 

1 e.h 

1 c,e,h 

10 

10 C.d 
1 c,e 
1 c,e, I 

10 
100 a 

100 h 
100 c,h 
100 c,h 

too 
1 c .e  

1 e 

1 a ,e 

100 

100 
100 
100 

100 

1 a,e 

1 e 

1 e 

100 
100 

1 e 
1 0 

1 e 
100 a 

1 e 
1 e 
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APPENDIX A (CONTINUED) 
Thresh0 I d  
P I ann Ing Reportab I e 
Ouantlty** Ouantlty** 

CAS Number (pounds) (pounds) 
-PI ----- ---- L 1st' Chemical Name - 

A 
B 
B 
B 
B 

A 
A 

B 
B 

A 
A 
B 
B 

A 
A 
A 
A 

B 
A 
B 

A 
B 

A 
AB 

B 
8 
B 

A 
A 
A 

B 
8 
B 
B 
B 

B 
A 

A 

A 
B 

Trlchloroacetyl  ch lor lde 
Tr I ch I orobenzene , 1.2.4- 
Trlchloroethane, 1.1.1- (Methyl chloroform) 
Trlchloroethane, 1,1.2- 
Trlchloroethylene 
Tr lch loroethy ls l lane 
Tr Ich loronate 
Tr lchlorophenol, 2.4.5- 
Trlchlorophenol, 2.4.6- 
Trlchlorophenylsllane 
Tr lethoxysl lane 
Trlf l u ra l  I n  
Tr laethyl  benzene, 1.2.4- 
Tr l ie thy lch loros l lane 
Trlmethylolpropane phosphlte 
T r l a e t h y l t l n  ch lor lde 
Tr lpheny It I n  ch l o r  I de 
Trls(2,3-dlbromopropyl) phosphate 
Trls(2-chloro8thyl)anlne 
Urethane (Ethyl carbamate) (monomer) 
Va I lnomyc In 
Vanadlum (fume or dust) 
Vanadlum pentoxlde 
Vlnyl acetate (monomer) 
Vlnyl  bromlde 
Vlnyl  ch lor lde (monomer) 
Vlnylldene ch lor lde 
Vlnylnorbornene 
Warfar I n  
Warfarln sodlum 
Xylene (mixed Isomers) 
Xylene, 111- 
Xylene, o- 
Xylene, p- 
Xyl Idlne. 2.6- 
Xylylene d lch lor lde 
Zlnc (fume or dust) and compounds 
Zlnc. 

00076-02-8 500 
00120-82-1 
00071 -55-6 
00079-00-5 
00079-01-6 
001 15-21-9 500 
00327-98-0 500 
00095-95-4 
00088-06-2 
00098-13-5 500 
00998-30-1 . 500 
01582-09-8 
00095-63-6 
00075-77-4 1 ,000 
00824-11-3 100/10,000 
01066-45-1 500/10.000 
00639-58-7 500/10,000 
00126-72-7 
00555-77-1 100 
00051-79-6 
02001-95-8 1.000/10,000 
07440-62-2 
01314-62-1 100/10,000 
001 08-05-4 1 ,000 
00593-60-2 
00075-01-4 
00075-35-4 
03048-64-4 10.000 
00081-81-2 500/10,000 
00129-06-6 100/10,000 
01 330-20-7 
00108-38-3 
00095-47-6 
00106-42-3 
00087-62-7 
28347-13-9 100/10,000 
07440-66-6 

d ICh loro[ 4.4-d lrnethy 1-54 [ [ (methy I aa In0 1. . . 58270-08-9 100/10,000 
Zlnc phosphlda 01314-84-7 500 
Z lneb 121 22-67-7 

1 

1 
1 

1 
1 

1 
1 
1 
1 

1 

1 

1.000 
5.000 

1 
100 

1 

1 

1 
100 

NOTE: Substances I ls ted and quant l t les  speclf led are subject t o  change by subsequent regulat ion.  

*This coapl la t lon combines two I l s t s  specl f led In SARA T i t l e  I l l .  

An 'A' In the left-hand column designates the EPA I I s t  o f  'extremely hazardous substances" 
published as Appendlx A t o  a f l n a l  r u l e  a t  52 FR 13377. A p r l l  22, 1987. This I I s t  has been 
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APPENDIX A (CONCLUDED) 

placed In Title 40 of the Code of Federal Regulatlons, Part 355 (40 CFR Part 355). The EPA 
Iist I s  often referred to as the 'tlst o f  402,' although amendments have changed the nulnber of 
substances orlglnal ly given. 

A 'B' In the left-hand column designates the Ilst of toxlc cherlcals or chemical categories 
set forth In Senate Envlronaent and Publlc.Uorks Comlttee Print No. 99-169. It was published 
as a notlce In the Federal ReQlSter on February 4, 1987 (52 FR 3479). The Senats Comtnlttee 
Iist establ lshes the cherlcals subJect to reportlng on toxlc chemical release forms, as 
specified In SARA Title I l l ,  Section 313. 

Note that some of  the chelicais are on both Ilsts. 

**These quantltles apply to the 'A' IIst only. They relate to requlreaents for emergency 
planning and notiflcatlon in SARA Title 1 1 1 ,  Sections 302 to 304. Where tno flgures 
separated by a slash appear In the Threshold Planning Ouantlty column, the lower f lgure 
represents the threshold for solids If they are In powder form with a particle site less than 
100 rlcrons. If they are handled In solution or roiten fori. or I f  they have a Natlonal Fire 
Ptotectlon Assoclatlon ratlng of 2. 3, or 4 for reactivity. 

Explanation of Notes In the rlght-hand column (auoted fro# 52 FR 13410, April 22, 1987): 

a. 

b. 

C. 

d. 

e. 

f. 

8. 

h. 

1. 

k .  

1. 

ThJs cherlcal does not reet acute toxlclty criteria, 
I s  set at 10,000 pounds. 

Its Threshold Plannlng Ctuantlty (TPP) 

This materlal Is  a reactive solld. The TPO does not default to 10,000 pounds for 
non-gowder, non-Mlten, non-resoiutlon form. 

The calculated TPO changed after technical review as described in the technlcal support 
document. 

lndlcates that the Reportable Ouantlty (RQ) Is sublect to change rrtten the assessment of 
potential carclnogenlclty and/or other toxlclty ts completed. 

Statutory reportable want Ity for purposes of notlf lcatlon under SARA Section 304(a)(2) 

The statutory 1-pound reportable awntlty for Methyl Isocyanate may be adjusted In future 
ruleraklng action. 

New cherlcals added that were not part of the or lginal I 1st o f  402 substances. 

Revised TPQ based on new or re-evaluated toxlclty data. 

TPP 1s revlsed to Its calculated value and does not change due to technical revlew as In 
proposed ru I e. 

The TPQ was revlsed after proposal due to calculation error. 

Cherlcals on the orlglnal list that do not reet the toxlclty crlterla but. because of their 
high productlon volume and recogn1ted toxlclt~, are consldered chemicals o f  concern ('Other 
cher Ica Is'). 

Source: The Emergency Planning and Community Right-to-Know Act of 1986, 
An Owner's and Operator's Guide to SARA Title 111. CPI Risk 
knagement Services, Gaithersburg, Maryland 20878. 
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APPJBJDIX B 

BASIC CHEMICAL PROTECTIVE CLOTHING BY EPA LEVELS OF PROTECTION 
AND PERSONAL PROTECTIVE EQUIPMENT INVENTORY 

. :-.. 
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TABLE B.1. CHEMICAL PROTECTIVE CLOTHING (CPC), LEVEL A PROTECTION 

B C  type Limitatbar 

GI-, outer 

coding mt 

Boots, rttd wc a d  shmt 

coverdt 

H a d  hat 

Two-w8y radio 

Saawdry l n d  of skin pmtcaion 

Cump.t.biiity with 
spilled chemical 

Amount of supply air, 

Amount of suppiy air. 
working Eooditionr 

icampuibitity with 
spilled chemical 

Compat&iiity with 
rpillod *micat 

camfort.bioy 

WOdCtC 6 p t c i f i C  

Comforubrlioy 

Wage, must bc 
inuinricly safe 
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TABLE B . 2 .  CHEMICAL PROTECTIVE CLOTHING (CPC), LEVEL B PROTECTION 

CPC type Dorcriptioa LimiLltia ns 

Omah 
C h i c d  splash suit 

Politive prcrcurc rtspinrof 

poritiw pmrupt rmpirarof 
(with emergency a w e  bottle) 

Gloves, iancr 

Glover, oum 

Long cotton underwear 
OTComfJLL 

Boots, outer 

Boors, dispnble 

H d  h a  

Two-way d i o  

Long-f ietd and hooded, dirpornble 

Fitr over coytrdh, dbposable 

sclf~t.indbrc8thiq . Amount of supply air, 
b- w p u - W W  worker cpecific 

Breathing air ir supplied to chis Amount of supply air, 
rppa.tru from a mota source working conditions 

Find lovei of skin proteaion Chemical rerirtmt 

Chemical rairtant 

Chemical resistant 

Secondary level of 
skia protmion 

optioarl pmtoetim wel t  

Chemical tairtant 

Comfortability 

Covers outer boot 

Plastic or metal 

Chemical resistant 

Comfortability 

Hmd-free opcratioo, headset type Iatrinricly rafe 

%ut be MSHA and N O S H  8ppxuvcd. 
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TABLE B.3. CHEMICAL PROTECTIVE CLOTHING (CPC), LEVEL C PROTECTION 

Comfortnbitity 
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TABLE 8.4. CHEMICAL PROTECTIVE CLOTHING (CPC), LEVEL D PROTECTION 

B C  type Dwcription  limit^^ 

canralls Long-doered, dirporlMe Comfortability 

Gloves Optional p r o t e a k  w e u  Comfortability 

Boots S t t c l tocdshank  Chemical resistant 

Safety glasses or goggler Basic cy0 pmecdion Comfort ability 

Hlrd hat with faco chield Pktic or mad hu Comfortability 
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TABLE B.5. HAZARDOUS MATERIALS RESPONSE EQUIPMENT 

Spill Containment Syrtrrm 

TOOIS 

Bung Wrench 

Detection Tubes 

Dnun hmad truck 

Qbder hmd putt 

H ~ t m u  Rcwnmc 
Kitw 

Chemical compdbiiity 

Chemical cornpatability 

Chemical compatibility 

Drum sizc 

Cylinder rire 

For pipe sizes 
tap to four inches 

Patch sitt 
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TABLE 6.5 (CONTINUED) 

Humat Responrc 
Kit F-AS" 

Chlorine Kit A 

Chlorine Kit B 

Chlorine Kit c 

Portable Air 
. c.tcadcsyEtcm 

Emergency shower 

E m q c y  tyowah 

Weather Stuion 

Spotting smpe with mount 

Radiation Dctetmr 

Foam applicator, (Eductor) 

Night swpt 

BiUOCUlut 

Roll-ovtr kit made of ctainlas cteel 
paru, doer not ult rtrapc 

Used to  wnml leaks on 100-150 
pound containers of chlorine 

U r d  to control le& on 
om ton containers 0: chlorine 

Ucd to ampol leab 011 tank 
ilnd railroad CM of chlorine 

Provider extra krtLthing air 
supply for HAZMAT workers 

'Portable 

PortBble 

Portable, non-iparking 

Portable, lung range 

Detects alpha, beta, d gamma rays 

used to apply -or 
cupmuoa founc 

Poxtable, long rmge. used 
st night or when there is 
inruffideat dayiigkt 

For obrtning spills P 
a safe diEUaee 

3smm with mom lcnr 

Inrtant cmera 

Uccd OD each data filer 
OII hazardous marcrids 

Patch size 

Container size 

Container size 

Container circ 

1-2 hour 
supply 

sub-frctdng tcmpemurtc 

sub-frcttiag rempcraturtr 

Urd by wcll-traintd 
personnel only 

Adequate lighting, range 

Foam type 

Range 

R mgc 

T F  of 
p w t r  supply 
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TABLE 8 . 5  (CONCLUDED) 

Equipm- trpc heription Limit.tEnor 

Foam no& 

Skimmers 

Booms 

b P ’  

To WPlY MPor 
tuprcrrion foams 

Pon.bk, remotely operatai to 
remove a flout@ rp31. fibrgirrrr 
corutnrction, procarcs 4000gph 

Portable, lightweight, rapid 
dtploymant, performr both co-at 
md remod of a spill 

Hand opcratcd, output is 37 gpm, 
with r p m  dirphaguis of nitrite, butyl. 
n o o p e ,  d viwa rtrbber 
Portable, high .ir-driraa of 
dearicdiy powmd, minimoln 100 gpm 
of flow, miaimam 5Oft of hud 
Portable, high capacity. &driven or 
dectricrlly powered, minimum 100 gpm 
of flow, minimum S M r  of lid pnorrure 

Urai to tnr;laa aad tnrnrport 
leaking or &&noruing 55 g.uW dnunt 

Form .type 

Only for 
floating spills 

Chemical compusbility 
with diaphragm materials . 

only for 
cfmaaire liquids 

Only for 
flmmablt liquids 

Chemical compatibility 

‘Manufwuml by Edwards and CmrnweU Mmufactutring, Iw. 

’Mmuffapred by R.G. Metr Colporuion 

... 
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TABLE B.6. HAZARDOUS MATERIALS RESPONSE CHEMICALS AND MATERIALS 
- .  

Chemical or Materid Daniption Limitations 

Hazardous Materials N e u t r d k s  alkaline spills 
Foam, N F  No.1' 

Hazardous Materials Neutralizes acid spills 
Foam, NF No.2' 

Hazstdou Materials 
Foam, UnivccrraP rntc of orglrnicr 

Jelling qenb 

Flartomcrs 

Urd to lower the vaporization 

Used to solidify a liquid 
spill for easier spill control 

Urcd to inmarc capability of 
rcpuaPing orgnnim from w a r  
fa erricr clernup 

DiSprISUltS Smo an elrrtDmm 

Vermiculite H i g h c f f i c y  mineral sorbent 

Polymeric Highcffiency rynthctic corbcnt, 

Absorbent socks 

poiycthyltne or polypropylene 

Sorbent is mineral which is 
enclosed by a cloth mlletrial, 
flexible, used for spill control 

Sorbent is ctUulore which is 
caclottd by 8 cloth material, 
flexible, uscd for spill mnvol 
md remotnl 

Sarbcnt is polymeric which is 
tnclod by n cloth material, 
flexible, d for spill control 
and remod 

Absorbcat socks 

hkorbcnt so& 

W u a  of Nadand Foam Fin Control Systems 

Base spills only 

Acid spills only 

Not for spills 

Type of spilled chemical 

of liquifiitd gaEts 

Type of spilled chemical 

Typc of spilled chemical, 
some ut toxic 

Chemical compatibility 

Chemical compatibility 

Only good for small spills; 
socks cau be heavy 

Cannot use on 
acid-base spills 

can amtain 
cellulose impuritics 
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APPENDIX C 

CHEMICAL PROTECTIVE CLOTHING MATERIAL AND CHEMICAL COMPATIBILITY 
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APPENDIX c.1 

ARTHUR D. LITRE'S MATRIX 

Source: American Conference of Governmental Industrial Hygienists, 
Guidelines for the Selection of Chemical Protective Clothing, 
I, Cincinnati, Ohio. 1985 (used by permission of W. D. Kelley, 
Executive Secretary ACCIH, October 14, 1988). 
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TEST 
DATA 

TABLE C. 1. QUALITATIVE DESCRIPTION OF RECOMMENDATIONS IN MATRIX A* 

QUALITATIVE RATINGS 

F- 
F- 

M 

w 

R 

FAlwExCEUENT 
OR 

MANY- 

m 

R 

m 

NN 

r 

-i 

*t .. 

nn M 

NN NN 

n N 

NONE 

RR 

rr 

nn 

NN 

No 
RECOMMENDATloNs 

* Recommendations obtained by computer algorithm. 
See Appendix F of Volume II for rationale. 

** Recommendations for these combinations were 
determined on basis of technical judgement 
rather than computer algorithm. 
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'FABLE C-1 (CONTINUED) 

ALOCMVOC8 

A 1  f?UAIIC AND A 1  K Y C l  IC (l2? J 

Acotrldrhydo 

Aoro I o  In 

Ilu tyro Idrhydo 

Chlororcrtoldohydo 

Crotanr Idohydo 

Fomoldrhyd., eS7X 

ltobutyrr Idohydo 

?4 rr Idohydo 

?roolontldohydo 

l r lch larorcotr  ldohydo 

ARCWAFIC A N 0  N€?AOCTCLlC ilZZJ 

Ionrrldrhydo 

furfurr I 

Olycldrldohydo 

AYIOCS 

ANIDCS f I M 1  

I . l - D l M t h y l ~ O O t ~ ~ l d ~  

01aothylfonr~IPe 

HrxruthyIpholph~oeldO 

uro. 

nn 
rr 

rr 

rr  

rr 

rr 

rr  

rr 

nn 

m 
nn 

rr 

rr 

nn 

r r  

n 
r 

NN 

r 

rr 

nn 

nn 

rr 
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NN 
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nn 
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nn 

nn 

nn 

nn 

rr 

ww 
nn 

ww 
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RR 
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r r  
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nn nn 

nn. 
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NN 

NN 

nn 
r r  

NN 

r 

R 

nn 

N 

N 

w 

NN 

NN 

nn 

NN 

n 

nn 

NH 

nn 

r r  

NN 

nn 

NBR( r),NEO?/SBR( r )  

8ARANEXc( r r )  

I 0 8 0 1  

tourom: Arthur 0. L I t t I o ,  Ino. 

Mumbore I n  porrnthoror aro chrolcrl  class  codes -- 600  Po90 ?9 bnd Apprndln I). 
For oxpltnotlon o f  rOcoawndotlon coder ( a . 9 .  RR,A.WN, o t c . )  smo Ibb lr  7 . 2 .  
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TABLE C-1 (CONTINUED) 
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TABLE C-1 (CONTINUED) 

t i m a  
A1 I?HAtlC ( l b t  J 

I I I( 2-ch loroa thoxy 1 )(.than0 

mlr(ohtor0wthyl) t thrr  
a-ChlrmrthyI V l y l  Cthrr 

Chlorowthyt )(.thy1 tthrr rr 

Dlbanzyl tthw r n 

i ,2'-0lohlororthyl Cthar nn rr  

0 Ioh I or0 I ~opropy I t thr  
t t h y l  Cthrr IIII r 11 

IBOpropyl tthrr MW 

A#WAttC t t U J  

4-Irorophrnyl Phony1 t t h a r  

S-Chlorophanyl Phenyl Cthrr 

r n ' n n  R 
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ILC DOVER'S CHART 

Source: ILC Dover, Inc., Manufacturer's Data, Frederica, Del., n.d. 
(Public domain). 
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ILC DOVER 
CHEMICAL COMPATIBILITY 

CHART 
As a Service to  our customers LLC Dover has prepared this C h r d  Compatibility Chart as reference in 

decting protective suit mat&. While 1LC Dover belleves the chart represents rearonably accurate data. we d o  
not guarantee its accuracy nor d o  we assume responsibility for its use. We recommend testmg materials agamst 
dre Chinnicatb) in question before me. ILC Dover chermcal protectwe surts are manufactured from CRE and F.R 
Urethane. We provide free wnpie swatches of our suit mat& for testmg. 

MATERUSLS ON THE CHART 
CFE (Chlwmnated Polyethylene) - This chlonnated polyethylene has reduced flammability and increased 
rtustance to oil. ozone. heat and chemicals It has good to excellent resistance to aliphabc hydrocarbons. 
phenak. ketones. esters. acids. bases. and Mits CPE powdes  very low permeability to wases 
F a  llkrtLur (Ram Retardant Urethane) - Polyurethanes are fairly reustant to many chemtcals such as 
&&tic d e n t s .  alcohols. ether. certain fuels and oils This urethane has the added feature of flame retardance 
as spscifiod tn UL Verhcal Flame Tea Method 94 

v#or - Viton IS a specialty fluoroebstomer Generally. it has excellent resistance to oils. fuels. lubncants. most 
mineral acids. hydraulic fluids. and aliphatic and aromatic hydrocarbons 

&liyl ~ Butyl IS not r e w a n t  to oil. grease or flame It does have good resistance to ketones. ester5 most acids 
and bases. and inorganic salts Butyl has excellent impermeability to-gases 

V&mvl (WCI - Polywnyl Chlonde has good to excellent resistance to amines and aromatics. inorganic acids. 
bases and salts However. this low-cost elastomer has poor  resistance to halogenated hydrocarbons ketones and 
esters 
WLtrik (NBR) - Nitnle polymers are practtcally unaffected by alkalrne solutions. saturated salt solutions and 
&haw hydrocar4ons. both saturated and unsaturated They are affected little by fatty aads found in vegetable 
fats and OIIS or by altphaltc alcohols. glycols or glycerols Nitnle rubber is not recommended. generally. for use in 
the presence of strong owidinng agents ketones. acetates. and a few other chemicals 

- In general. neoprene compounds have excellent reststance to all straight-chain hydrocarbons. all 
ahphattc hvdroxy compounds such as methyl and ethyl alcohols and ethylene glycol. animal ana vegerabie fats 
and oils. and flu& hydrocarbons such as Freon refrtserants 

RATING KEY 
A - RECOMMENDED (tale or no effect) 
8 - WINOR TO MODERATE EFFECT 
C - CONDmONAL (Vanes from moderate to severe under different conditions) 
X - NOT RECOMMENDED (Severe effect) 
I - INSUFFlCI1IEWT DATA TO BATE 
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Acetaidehyde 
kabmide 
k a b c  k i d .  Antiyjride 
Acetic k i d .  30% 
Acetic k i d ,  Glaaal 

Acetophenone 
Acetyl .Chkndr 

Alumnum Chloride 
Alunnnum Flumdc - 
Aluminum Hydrmidc 
Alurmnum Nitrate 

Alumnum Phorphite 
Aluminum Sulfate 
Ammonia Anhydrous 
Ammonu Cls (Cold) 
Ammonia Cas (Hot) 

A m m i u m  CarMte 
Ammonium Chlmde 
Ammonium Mydmibe 
Ammonium Nitrate 
Ammonium Nitrate 

Ammonium Phosphite 
Ammonium Salk 
Ammonium ! M i t e  

X A X X C  
B A B A B  
X B X C A  
B B B B A  
C B C C X  

X A X X B  
X A X X X  
A C X X X  
A A A B B  
I A B A A  

x x x x c  
A A A A A  
B X X X X  
A A A A A  
X A l A A  

A A A B B  
A A B A A  
A A B A A  
A B B A A  
A A A A A  

A A A A A  
A A A A A  
X A A B A  
A A A A A  
B B B X A  

A A A X A  
A A B A A  
B A A C A  
A A A A B  
A A A A A  

I A A A X A  
I A A A A A  
I A A A A A  
' A A A A A  
' X A X X X  

B A A B A  
A X I A A  
A X I X X  
C B X X X  
B B I X B  

I B B A B X  
A B B A B Calcuim Acetate 
X C I C X  Calcium Bisulfite 
B X C X X  

I A C C C X  

A A A A A  
A C B A A  
A X B B X  
A X B B C  

A A A A A  
A A A A A  
A A A A A  
X A X X X  
A X C X X  

A X A X A  
A X B X X  
x x x x x  
A B X X B  
A B A X X  

A X X X X  
A A A A A  
A B A B B  
A X A X X  
A A A X C  

A A A B A  
A A A B B  
A A A A A  
C C B C C  
A A A A A  

A X A X X  
B X B X B  
A X B A A  
A B A A B  
X B X X X  

A A A ' C  B 
x x x x x  
A B B A A  
x x x c x  
A B B X X  

A A B B B  
X A B C C  
A B A X X  
A B B B X  

X B X X C  
A B A X X  

X A A B B  
A X A A A  
A A A A A  
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f a  7 

Calcium Nthate 
Calcium Sulfide 
Cane Sugar Ltgums 
Carbamate 
Carbltol 

Carbolic Acid 
Carbon Dioxide 
cam DISUlfide 
brbontc Acid 

CHbOn M m i d e  
Carbon Tetrachiaide 
castor 011 
cellmdre 
CeJlosdlw Acetate 

C 
B 
X 
A 

'84, ,a A A A A A  
;,S&LX A X X C X 
. -+g : A E E A A  

C B E X X  
, + . . X  X E E X X 

+&.; I A A B X X 

&:* J A X E X C  
.;&- I A C X X X  

-' F. 

1:; -1 I x x x x 

.@---x A C A X X 

cblonnc lnfluonde 
CAiwDlcc t ic  k i d  

Chi- A X E X X  
chmnc Pl8tlRg *tloM A X A X X  

A X C B E  
X E X X X  
A X X X X  

I A C X B  
I B C X C  
B B C X X  
X X B E B  
c c x x c  

B C X X X  
E B X X X  
A X X X X  
c x c x x  
A X A A E  

X B E C C  
x x c x c  
A A B A A  
B B C X X  
A X C B X  

A X C X X  
X A C X X  
x x c x x  
X B X B C  
B B E X X  

c x c x x  
B B C C X  
B E C X X  
C B X X X  
x c c x x  
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A X B X X  

A B l X B  

x x x  
A A A  
x x x  
c x x  

Fatty kt6 
Ferric Chloride 
Ferric Nitrate 
Fernc Sulfate 
Fish Oil 

fluaobonc Acid 
Fluonm (Liquid) 
fluaaurkm olls 
fluomlube 
flwmwllcic Acid 

Famuldchyde 
formic Acid 
Freon 11 
Fnon 12 
Fnon 13 

- .- 
C A B B  
A A A A 
A A A A  
A A A A  

' A X A A X  
IF 

A 

A A A C B  
C A B B A  

X C B C  

X A l X A  
C A l A A  
A X l B X  

B X B A A  
B A B A A  
B A B A A  
X A l A A  
X A l A A  

A A B A A  
A A B A A  
A A B A A  
B X l B B  

A - I B A  

Frwn 218 
Frwn C316 
Frwn C 3 1 8  

Freon T-WO602 
Freon BF I X l B B  
Freon M f  I X l A C  
fuel Oil  A X B A B  
Fumaric Acid A X A A B  

- A A A A A  

L l a a x  Oil A X A X X  

A A A X B  
A C A X X  
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WmQ pcmxlde (90%) B C A X X  
H14rqm Sulfide (Cold) X A A X A  
Wmgm Sulfide (Hot) X A A X B  
WmqwRme X X A C X  

IsObutyl Alahol A A B B ' A  
Ito#bW A X B A B  

X A X X X  

x c x x x  
Lactic Aud A A A A A  

X A E X  
l.umod otl A C B A B  
~ U I W  PdIdeUln Cls A X A A B  

A X B A B  
E A A B 3  

Methane A X A A B  
Methyl Acetate X B X X E  
Methyl Alcohol C A A A A  
Methyl Acrylate X B C X B  
Mcthylacryltc Acid  B B B X E  

A C C X X  

A X C A E  



CHEMICAL CHEYlUL 

Octachlomtoluene $ : - A  A X C X X 
Octyl Alcohol :&,?I' D A B A B A  
Oleic Acid i - 4  , . E  B B A C C 

I I 

Propylene 
Propylene Oxide 
Pyranol 
Pyridine 
Pyrrole 

A X A X X  
I B l X X  

A X C A X  

Oleum Spirits 
Olive Oil 
Oxalic Acid 
Oxygen-Cold 
Oxygen-20lL400 OF 
Ozone 

A X A B C  
A B A A B  
A A A B B  
A A A B A  
B X I X X  
A B B X C  

Radiation 
Rape Seed Oil 
Red Oil 

~ X X B C B  
' A A A B B  

A X B A B  

Sal Ammoniac 
Salicylic Acid 
Salt Water 
Sewage 
Silicate Esters 

A A A A A  
A A A B A  
A A A A A  
A B A A B  
A X C B A  

Paint Thinner. Duco 
Palmitic Acid . 
Peanut Oil 
Perchloric Acid 
Perchlorocthylene 

B X C X X  
A B A A B  
A C B A B  
A B l X B  
A X X C X  

A A A A A  
A A A A A  
A A A B A  
X B l X X  
B A I X X  

Silicone Greases 
Silicone Oils 
Silver Nitrate 
Skydrol 500 
Skydrol 7000 

soap Solutions 
Soda Ash 
Sodium Bicarbonate 
Sodium Acetate 
Sodium Bisulfite 

A X C A B  
B X X C X  
A B C X C  
A X B X X  
B X B X X  

PetroleumBelaw 250 O 

PetroleumAbove 250 
Phenol 
Phenyl Benzene ' 

Phenyl Ethyl Ether 

Phenyl Hydrazine 
Phorone 
Phosphoric Acid (20%) 
Phmphaic Acid (45%) 
Phosphornus Trichloride 

A A A A A  
A A A A A  
A A A A A  
I A A B B  

A A A A A  

I X l X X  
I B l X X  
A B A B B  
A B A X B  
A A A X X  

Sodium Borate 
Sodium Carbonate 
Sodium Chloride 
Sodium Cyanide 
Sodium Hydroxide 

A A  
A A  
A . m  
1 . A  
A X  

A A A A A  
A A A A A  
A A A A A  
A A A A A  
B A B B A  

Pickling Solution 
Picric Acid 
Pinene 
Pine Oil 
Pipmdene 

B C A X X  
A B A B A  
A X B B C  
A X B B X  
x x c x x  

Sodium Hypochlwite 
Sodium Metaphosphate 
Sodium Nitnte 
Sodium Perborate 
Sodium Peroxide 

A B B B B  
A A A A B  
A A A B B  
A A A B B  
A A A B B  

A A A A A  
A A A A A  
A A A A A  
A A A A A  
A A A A A  

- 
Polyvinyl Acetate Emulsion. A. ., D A A A A B 

R 

Potlrwum Acetate :Fc+. .I  - 1 A A B B . 
Potassium Chloride .!A-L1 A A A P A 
Potasvum Cupro Cyanide !-*&:A A A A A A 
PotYuum Cpnide .:,W:&. A A A A A 

Potasvum Dichromate $25 A A A A A 
Potassium Hydroxide :i&:%fi B A A B B 
Potaswum Nilrate . A A A A A  

Pmplne 
Potassium Sullate * ? . . $ A  A A A A A 

Sodium Phosphate 
Sodium sl l iute 
Sodium Sullate 
Sodium Sulfide 
Sodium Sulfite 

Sodium Thlmulfate 
soybean Oil 
Stannic Chloride 
SteamUnder 300 OF 
SteamOrtr 300 OF 

Propyl Acetate 
P r o d  Alcohol 
N-Pmpyl Acetate A 
Propyl Acetone 
Propyl Nitrate X B l X X  

Stearic Acid 
~ 

k A A B A B B  
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Sulfur 
Sulfur Chlmde 
Sulfur Dmide 
Sulfur Hcadluatde 
Sulfur Tflowde 

.-. 

. * T ; A  A A A X A 
A X A C C 

'&."A A B A X C 
& * ? A  A A A B A 

wkzel A B A X X 

Sulfuric A c i d  (20% Oleum) 
Sulfuric Acid Dilute 
Sulfuric A c i d  Conc 
Sulfurous Acid 4 ,  .X 

A A A A A  
A X A B C  
A B A A B  
A C A B X  
A B B B B  

Y X A X A X X  
I C A B A X B  
4 X A X A X X  

A B B B B 

A B A X U  
A X B X X  
A X C X X  
A B A B B  
A X C C X  

Tannic A c i d  
Tar Bituminws 
Tartaric A c i d  
Termneol 
Terbaly Butyl A lcoho l  

Tertiary 8uQI Catllchol 
lcrtiay Butyl Melugtan 
Tehbmmamethane 
Tehbutyl Titanate 
TemcMwathylene 

Toluene Dtmxyanate 
Tramfortner Oil 
Tnmtwon fluid A 
Twcehn 
TnbuW Ethyl Phmgbte 

" A  A 
1 1  

1-11 
- e '  x 

5 A 

AL.- . I  
I L 
C' t 

.Li B 
S Y V S  [I 
k, 1 

c -  E 

A , - A  

_ _ ~  
X B X X X  
A X B X X  
A X A X X  
A X A C X  
A X X C X  

A A A X C B X  
A A A C C A C  

A A C A A 
I X A A A B B  
A I A C X A A  

B B C X X  
A X C A B  
A X C A B  
X A A B B  
A A C X X  

Warn 218 Fluid 
Water 
Whiskey Wines 
White Pine Oil 
White Oil 

X A X X X  
A X C X X  
A X X C X  

t l X B l C B  
A B A A A A A  
A B A A A A A  
C A A X C B X  
A A A X B A B  

X B B C A  
Triethyl Aluminum B C A X X  
Triethyl borane A C A X X  
Trinitrotoluene B X C X B  

Vinyl widcs t.4 c 

Trioctyl Phosphate 
Triaryl Phosohate 
Tung 011 
Turbine Oil 
Turpentine 

c c x c c 

l C 4 ; ' X ] B  A C X X 
G--=X A A C X X 

Xylene 
Xy l tdene  
Xylol  

A C C A B  
A X C B X  
A X C A X  

X I A X X  
C X X X X  
8 l l B X B  

Urea 
UDMH 

zeolite5 A . l  
Zinc Acetat? 
Zinc Chloride 1 .&:. A 
Zinc Oxide 4 2 . a  
Zinc Sultate 

Varnish 
Vegetable Oils 
Versitube 
Vinegar 
Vinyl Acetate 

A A A 
I . X X A A  

A A A 
A A A 

A I A A A  

X X  
c x  
x x  

A A  
B B  
A A  
A A  
A A  
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SUMMARY O F  MATERIAL COMPATIBILITY RATINGS 

ILC Dover offers a complete line of chemical protective garments 
made from CPE and Flame Retardant Urethane. FOR FURTHER 
INFORMATION CONTACT: 

a subsidiary of ILC Industries. Inc. 5 ILC D O V E W ,  INC. 
- Designer and Manufiiumr of Apdlo. Skylab and Shwrlr Space SVIU 

P.O. BOX 266 FREDERICA, DE (USA) 19946 TELEPHONE (302) 335-3911 TELEX 508843 
- 
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APPENDIX c.3 

SUMMARY OF ART'HUEt D, LITTLE'S DATA 
WITH COST ESTIHATES 

Source: U.S. Environmental Protection Agency, Office of Emergency and 
Remedial Response, "Hazardous Material Response for First 
Responders," (a course taught by EPA). 
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PROTECTIYE MATERIALS 

There is a wide v a r i e t y  o f  protective a a t e t i a l s .  The f o l l o w i n g  is a 
l i s t  o f  t h e  more common m a t e r i a l s  used i n  C?C seqregated a s  e l a s t o m e r s  
o r  n o n - e l a s t m t e r s .  The elastomers a r e  not l i s t e d  i n  a n y  p a r t i c u l a r  
priority. The classes o f  chemicals r a t e d  as "go00 for" o r  "poor fo r"  
r e p r e s e n t  test data for b o t h  perneation b r e a k t h r o u g h  and pewcation 
rate .  They a r e  g e n e r a l  recommendat ions;  there a r e  many e x c e p t i o n s  
within each chemica l  class.  Sources c o n s u l t e d  for  t h i s  i n f o r m a t i o n  
included G u i d e l i n e s  f o r  the  Selection o f  Chemical Protective Clothing 
(ACCIH, Val. 1, 1985) and m a n u f a c t u r e r ' s  1 i t e t a t u r e .  Th e c o s t s  a r e  
recent e s t i m a t e s  and a r e  s u b j e c t  t o  change. 

A. E l a s t o m e r s  

1 ' 3 u t v l  Rubber:  I I s o b u t y l e n c l I s o p r e n e  Copolymer) 

Good for: bases and many o r g a n i c s  
heat and o z o n e  r e s i s t a n c e  
d e c o n t a m i n a t i o n  

Poor fo r :  a1 i p h a t i c  and aromatic h y d r o c a r b o n s  
gasol i ne 
ha1 o g e n a t e d  hydrocarbons  
a b r a s i o n  res i s t a n c e  

t o s t :  Gloves - SlO/Pr.  
Boots - 1 2 5 / ~ .  
FES .. $9'3'3 - jl.253 

C h l o r i n a t e d  Polyethylene:  (Clotope1 , C ? E )  

Good f o r :  a l i p h a t i c  hydrocar9ons 
acids and b a s e s  
a l c o h o l s .  phenols ,  
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abras ion and o z o n e  

Poor for: amines, es te rs ,  ketones 
ha1 ogenated hydrocarbons 
c o l d  temperature (becomes r i g i d )  

cost :  sp lash s u i t  - $60 
FES - $600 

Natura l  Rubber: (Poly isoprene) 

Good f o r :  a lcoho ls  
d i l  U t e  ac ids  and bases 
f l  e x i  b i  1 i t y  

Poor f o r :  organic  chemicals 
ag ing ( a f f e c t e d  by ozone) 

c o s t  : G1 oves - $ lO-S lS /dOZ.  
Boot Covers - SS/pr. 

Neoprene: (Chl oroprene) 

Good f o r :  bases and d i l u t e  ac ids  
pero x i des 
fue l s  and o i l s  
a l i p h a t i c  hydrocarbons 
a lcoho ls  

phenol s 
abras ion and c u t  res is tance 

g l y c o l s  

Poor f o r :  halogenated hydrocarbons 
aroma t i c hydrocarbons 
ketones 
concentrated ac ids  

cost :  61 oves - $tO/dor. (supported) 

600 t s - $3S/Pt. 
Splash Suit - $40-$60 

- $13/doz. (unsupported) 

N i t r i l e  Rubber: ( A c r y l o n i t r i l e  rubber ,  Buna-N, NBR. hycar,  p a r a -  
c r i l ,  krynac) 

Good fo r :  phenols 
PCBS 
o i l s  and fue l s  
a lcoho ls  
ami  nes 
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bases 
per0 x i des 
abras ion  and cut r e s i s t a n c e  
f l  c x i  b i 1 i t y  

Poor f o r :  aromatic  and ha1 ogenated hydrocarbons 
mi des 
ketones 
esters 
cold temperature  

c o s t  : G1 w e s  - SZ/pr .  
Boots - 118/Pr- 

Note: The h ighe r  t h e  ac ry lon i  t r i  1 e concen- 
t r a t f o n ,  t h e  better the chemical 
resf stance; b u t  a l s o  increases 
s t i f f n e s s .  

Polyurethane:  

Good f o r :  bases 
a1 iphat ic  hydrocarbons 
alcohols 
abras ion  r e s i s t a n c e  
f l e x i b i l i t y  - e s p e c i a l l y  a t  cold 

temperatures  
* 

Poor for :  halogenated hydrocarbons 

cost : Boots - $25/Qr. 
Splash S u i t  - $60 

Polyvinyl  Alcohol : ( P V A )  

Good f o r :  almost  a l l  organics 
ozone res i s t a n c e  

Poor for:  estetr 
ethers 
acids and bases 
attr  and water s o l u t i o n s  
f l e x i b i l i t y  

cost:  Gloves - 113/pr. 
Polyvinyl  Chloride:  ( P V C )  

Good f o r :  ac ids  and bases  
swc organics. 
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ami nes, perox ides 

Poor for: most organic  compounds 
cu t  and heat  res i s tance  
decontamination 

Cost: G1 ov es - $17-$25/dor. (ou te r )  - $6/doz. ( i n n e r )  
Boots - $15/pr. 
Splash S u i t  - $19-130 
One-pc. S u i t  - $55 
FES - $300-$900 

Viton: 

Good fo r :  a1 i p h a t l c  and aromatic hydrocarbons 
ha1 ogenated hydrocarbons 
acids 
decontaninat ion 
physical pro p e r t  i es 

Poor f o r ;  aldehydes 
ketones 
esters  (oxygenated so lvents )  
amines 

c3s t : Gloves - $27/pr .  
FES - $1,600-$3,300 

Teflon : 

Teflon has become a v a i l a b l e  f o r  chemical p r o t e c t i v e  
su i ts .  L im i ted  permeation t e s t  data i s  publ ished 

. on te f lon .  Teflon, s i m i l a r  t o  v i t o n ,  i s  thought t o  
a f f o r d  exce l l en t  chemical res i s tance  aga ins t  most 
chemicals. Te f lon  s u i t s  a r e  r e l a t i v e l y  expensive 
($2 *000-$3,000) . 

CPC Hanufacturers have developed a technique o f  l a y e r i n g  ma te r la l s  t o  
improve chemical reststance. E s s e n t i a l l y  one s u i t  I s  designed with 
m u l t i p l e  layers. S a c  examples o f  layered f u l l y  encapsulat ing suits 
a r e  v i  ton/ b u t y l  ( T r e l l  b o q )  , viton/neoptene (HSA Vautex and Draeget) , 
and bu ty l /  neoprene ( ? S A  Betex) . 
9. Non- E 1 as tomers 

Tyvek: (non-woven polyethylene f i b e r s )  

Good f o r :  d ry  p a r t i c u l a t e  and dust  p r o t e c t i o n  de- 
contamination (d isposable)  
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1 ightweight 

Poor for: chemical resistance (penetration/ 
degradation) 

durabi 1 i ty 

cost: Standard suit - $3-$S 
Recomcaendat ions : Used against toxic particulates 

but provides no chemical protec- 
tion; worn over other CPC to pre- 
vent gross contamination o f  non- 
disposable items and under suits 
to replace cotton. 

Polyethylene: (coated tyvet) 

Good f o r :  acids and bases 
alcohols 
pheno 1 s 
a1 dehydes 
decontami nation (disposable) 
1 ightweight 

Poor for : ha1 ogena ted hydrocarbons 
a 1 i pha t i c and aroma tic hydrocarbons 
physical properties (durabil i t y )  
penetration (stitched seams) 

c o s t :  Suit - $8-SI0 
Gloves - Sl.W/box o f  100 (disposable) 
Booties - f l 3 /box  o f  50 (disposable) 

Recommendation: Provides limited chemical protec- 
tion against concentsated liquids 
and vapors. Useful against low 
concenttatlons and those activi- 
t i e s  which do not create a high 
risk o f  splash;  also worn over CPC 
to prevent gross contamination of 
non-di sposabl es, The df sposabl e 
poly considered "inner 1 inets" and 
assist decontamination procedures. 

. 

Sarantx:. (laminated tyvck) 

Good for: acids and bases 
amines 
some organics 
PCBS 
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decontamination (disposable) 
lightweight 
durabi 1 i ty 

Poor for: halogenated hydrocarbons 
a r m a t  i c  hydrocarbons 
stitched seams (penetration may occur) 

c o s t  : Suit - $15 
'OSHA" suit - $26 

Recommendation: Provider greater chemical resistance 
and overall protection compared to 
polyethylene coated tyvek; used t o  
prevent contamination o f  non-dispos- 
able clothing. 
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APPENDIX D 

TECWICAL DATA PACKAGE FOR CHEMFAB,@ 
CHALLENGE@ 5200 

Source: CBEMFAB, bnufacturer's Data. 

435 

(The reverse of this page is blank) 





TECHYICAL DATA P.\CXAGE 

Level A Total  Encapsulating S u i t  

Model 100 

Definition: Tota l  Encapsulating Chemical Protective Suit - A full bod7 

garment vhich is constructed of protect ive clothing materials: 

corers the wearer's torso, head. a m ,  and le3s; may cover the 

wetter's hands and feet w i t h  t i g h t l y  attachcd g loves  and boots; 

completely encloses the w e a r e r  by itself  or i n  combination vith 

the wearer's respiratory equipracnt: and successfully passes and 

is certified to  ASIM ."_:.33.01. "Practice for Pressure Testing 

of Totally Encapsulated Chesical Protective Su i t s ."  

Features : 

Total Eccapsulating 

h s  t ight  with psitivt pressure operation (pressure dcmand or 
mechanical flapper v a l v e s  available). 

Bood/Vfsot arrangement to  a c e m d a t t  vanous tpes of breathing 
apparatus. 

Replaceable dual glove system. 

Rear cntrj gas and pressure p-f closure with s p l d  cover. 

Sock-like boorcies to be vorn w i t h  Outer boots. 

P a s s  through air l int connectiun available as an option. 

Arm splash extensions. 

k g  sp lash  uttruions vith elastic to  securely at tach  t o  outer boot- 

Statistics: 

Height: 6' lo'' (laying f l a t )  

Maximum Width: 3' 2" (laying f l a t )  

Sui t  S i z i n g  : 

Overall Suit Weight: lbs .  

%e size, extra large, f i t s  95th perceutile 
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\!a t e r i a  Is : 

Garment: 

Visor: 

Inner Gloves: 

Outer Gloves: 

Components: 

Closure : 

Exhaust Valves: 

Pass Through 
Optional  

CHMFAB ChallengeR 5200 supported f luoropol vmer 

composites. (See a t t a c h e d  phys ica l  p roper t ies  and 

chemical res i s tance . )  

DuPontR 10 m i l  F l u o r i n a t e d  Ethylene  Propylene (FEF') 

(See a t tached  phys ica l  p r o p e r t i e s  and chemical res i s tance .  1 

North S i l v e r  S h i e l d  gloves, size large. 

10 M i l  bu ty l  rubber ( s o l v e n t  dipped) Style # 8.131 

Style t SSMGL 

Haterial In te r faces :  

Pressure  Sealing Closure (Neoprene or C.:l,zoprene tape 

v i t h  b r a s s  t e e t h  and slider, 48 inch l ength)  

Pressure Dcraand Valve, ( a d j u s t e d  t o  crack 1.b inches 

vater pressure). 

S c o t t  pass through connect ion KIOSAMSfIA approved for use 

with S c o t t  Avia t ion ' s  m. 

Garment Material 
Sea: 

c a r m n t - v i  3or 
Material seam: 

GarPcnt-Zipper 
Stllr: 

Garnrcnt Dwl 
Clove Assembly: 

H e a t  sea led  l a p  scan. h e a t  seal taped over o u t s i d e  seao 

with 3 m i l  f l u o r o p o l y m a  film. 

Heat sealed: 3 m i l  fluoropalper film h e a t  sea led  over 

seam assembly on o u t s i d e  seam. 

F i b e r g l a s s  h e a t  sealed to garnrcnt material. v i t h  closure 

neoprene or chloroprene  tape bonded to f i b e r g l a s s  w i t h  

tcluenc based adhesive.  

Inner glove inserted between glove r i n g  and suit met-*, 

o u t e r  glove insert over s u i t  material. assembly held in 

p l a c e  by b u t y l  rubber  band. 
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...... 
Color - - Stvle Suopor t ing  Substrate 

C 5200 3.1 a t .  yd.' Loven Fiberglass Blue/White 

Suit Yaterial Phvsical Properties: 

Propartr 

W e i g h t  (oz./yd. ') 

Method - C 5200 - 
ASRI-D-751-79 14 

Thickness (in.) 0.010 ASR4-D-751-79 

Tensile Strength (lbs ./in. ) 
220 FIMS 191.5102.2 W 

F 190 

U 11 
Tongue Tar (lbs.) 

FIYS 191.5131 

F 8 

Hpirostatic Resistance ( p s i )  567 FIMS 191-5512 

Abrmion Resissc. 600 CYC: R-18 0.04 Fl?E 191.5306 (ats lost) 

Stiffneas-hkrp (0) t .O F M  191.5200.1 

ASTH M136-78 
PSMl 

-60. F PaSS 

U 169 

F IS1 

Flex Fold* (lbs,/is.) 
Chemfab-LP-78 

W R a U t - V m  
Mta F3ame (sc) 
After G l o w  (see) 
Char lrngth (in) 

ET% 191.5903 
0 
1.1 
0.1 

10 R O i b  on hard crease with 10 lb. steel roller, reverse f o l d  with 10 
a d d i ~ a u a l  rolls-  191.51oL.2 tensile strength retested after folding. 
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'.'isor Xaterial Phlvsical Prooercies* 

Ptooertv 

Thickness (nsi l )  

'Tensile Strength 
( p s i )  

10 mil FEP 

10.0 

2m 

Test  Method 

Asm D374 
AS'M D638/D882 

Elongation (Z) 250 ASW D638/DS82 

Tear Strength (g/mil) 90 UTM 1922 

Light Transmittance (2) 90 ASIW D1003 

S t i f f n e s s  C l a s s i f i c a t i o n  Semirigid Plastic ASM D883 

All physical properties v i t h  the exception of light t r a d t t a n c e  are 
e n i m m  performance requireamits set by # 3 ? 4  D3368-81. 

? E M T I O N  RiSIST.4KCE 

ClEF.LB's fluoropolymer composites provide equal chcldcal 
r t s i s - a e .  
and a liquidlgas barrier fluoropolymer c o a p e n t .  Hence, physical 
pro-rties 1.e. tensile strength, tear streILgth. eu. is 
d c t m i a e d  by the s e l e c t i o n  of the subs tra te  independent of the 
m e r  fluoropol-r component. The cmpositu d i f f e r  only i n  . 
the substrite design and possess i d c a t i d  b r i e r  c a p o n e n t s .  

Each composite c o n s i s t s  of a load b a r i n s  component 
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CHMICAL PERHEATION PERFORMANCE 
A!5I?f F1001 STANDARD TEST B A m Y  

LIQUXD 
Acttoat 
Acetonirrfla 
C u b a  Disulfide 
Dichlorogchsae 
Diethyl Adnc 
Dimethyl F o r a d d c  
Ethyl Acetnte 
HBUPH 
k l h S W 1  
N i t r o b e c t z e a e  

NA4 
NA 
0 .os 
0.12 
NA 
NA 
NA 
NA 
NA 
#A 

rnL3 
(PF4 

0.1 
0.4 
0.3 

. 0.1 
0.6 
0.7 
0.1 
0.1 
0.4 
1 .o 

NA 0.1 
NA 0.1 
NA 0.2 
NA 0.1 
NA 0.1 

GAS= 
1 i a  
Chlotine 

>300 NA 0.1 
>#x) NA 0.3 
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APPENDIX E 

MANUFACTURER'S DATA FOR 
CBEMREL@ AMD SARANEX/TWE@ 

Source: Charon and du Pont, Manufacturer's Data. 
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Rotec t i ve  Clothinq Selection Guide 

Chewon has arranged for Radian CorDoration t o  test  Chmrel and has cmpared the resul ts  

t o  DuPont’s published data on Sarane*/Twek.* The Cheael resul ts  are meaningfully superior 

on 37 o f  the 39 c h d C a l S  tested and the S a w  on 2 chmicals. Chesrel provides chcrical 
resistance on a l l  39 chemicals while Saraner/Tyvek provides cheaical resistance on only 

19 c h r i c a l r .  

Chemical 

ketone. 99tL 
Acetoni t r i le .  99+1 
Acetyl Chloride. OB1 

Bmzcnc. 994  
Ercmtne l iqu id .  99+1 

Butyraldthyde, 99% 
carbon Oisv l f lde 
Chlorinc 6w. loDz 

Chlorofom, 9 9 4  
CYClO t i e x m e ,  9 9 4  
Oicthylcther, 991 
Oicthy lu ine.  98% 

o i o x w  
M F  
Ethyl Acetate. 9% 

Ethylene Oxide Car. 98% 
Formic k i d .  951 
F m  113 
HrXAne.  994 

Hydrazine. Anhydrous 
Hydrorhloric Acid. 37% 
Hydrofluoric k i d ,  48S 

nethanol. 99+1 
Methyl Ethyl Ketone. 99+% 
Methyl lrocyltnrte 
Methylene Chloride, 991 
N i t r i c  Acid. 701 

Nitrobenzene. 994  
Ylt?methane. 981 
PWMiner r l  O i l ,  %/SOL 
Phenol. 851 
Propanol 

Chumrel Saranex/Tyvck 

Brmkthrowh Time Permeation Rate Breakthrough Tiw P e n a t i o n  Rate 

>24 hours 
>i!4 hours 
58 sin. 
17 min. 

3 min. 
234 min. 

5 min. 

b24 h r s  
4 ain. 

~ 2 4  hours 

1 #in. 

110 .in. 

>24 hours 

224 hours 
35 min. 

.24 hours 
~ 2 4  hours 

>24 bouts 

a 4  hours 
~ 2 4  hours 

>24 ho!Jrr 
.z4 hwrs 
136 min. 

~ 2 4  hours 

9 min. 
5 #in. 

>24 hour5 

.Z4 hours 

,24 hours 

28 hours 
>E hours 
>24 hours 

Red Fming N i t r i c  Acid, 861 89 # in  

0.0 IQ/J/SK 

0.0 

2.0 

0.002 

261 

0.006 
0.6 
0.0 
0.3 

0.0 
0. M 
2.0 
0.0 
0.0 

0 . m  

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.09 
0.0 

0.05 
0.5 
a. o 
0.0 

0.0 
0.0 
0.0 
0.0 
0.5 

33 #in. 3.3 mg/n2/sec 
Not tested by OuPont 

37 min. 0.18 
llot tested by DuPont 
Not tested by DuPant 

Mat tested by DuPont 
h t  tested by DuPont 

4 hours 0.0 
q1 min. 33.5 

Not tested by OuPont 
kt tested by OuPont 

44 Din. 6.3 

50 min. 2.9 
Not tested by DuPont 

36 min. 1.1 
8 min. 1 

Not tested by DuPont 

Not tested by DUPoRt 

hot tested by DuPont 
Hot tested by OuPont 

>24 hours 0.0 

>D min. GO. ODOS 

Not tested by DuPont 

29 min. 1.3 
2 ain 35 

Not tested by D u h t  
>14 hours 0.0 

Hot tested by OuPont 

not tested by ouPont 

>8 hours 0.0 
llot tested by Wont  

114 min. None detected 
Hot tested by DuPont 

445 



Chemrel Saranex/Tyvek 

Chemical Breakthrough Time Petmeation Rate Breakthrough 1i.e Permeation Rate 

Sodium Hydroxide. 501 >24 hours 0.0 
Sulfuric kid. 98% .24 hours 0.0 

Tetrachloroethylene. 99% 26 .in. 0.1 

Tetrahydrofuran. 9 9 4  I .in. 2.0 

Toluene/nEK. 991 (50/50 mix) 32 .in. 0.02 

Toluene. 99% >142 .in. 0.003 

4 hours (40%) 0.0 
.8 hours 0.0 

13 min. 0.19 

Not tested by OuPont 

4 Bin. 3.33 

Not tested by DuPont 

INFORIATION NOTES: 
starting point by the user in selecting the proper protective garment for handling the listed 

toxic chemicals. The data are based upon breakthrough tests performed (in accordance with 

ASTH Standard f739-81) unOer laboratory conditions on the Chmrel fabric. not the complete 

garwt. by Radian Corporation of Austin, Texas. an A I M  accredited independent laboratory. 

Since end use conditions with respect to  chmical exposure, garment and s e a  stress. puncture 
potential and other conditions may be different and are outside our control, Chemrel 

recoundr that each user conduct its o m  tests t o  confirm the suitability of the Cheerel 

ganunts for I specific application. 

responsibility for the suitability of an end user's selection of garments based upon data 

hcrei n. 

W I N G :  Ih end user should not use a Chemrcl garment (or any other garment) if the fabric or 
a seta has been punctured or ruptured. 

exposure to the c h W c a l  and injury to the wrker. 

consideration of the probabllity of exposure of the rorker to punctures or ruptures. 

garments also include safety seaes which will withstand noma1 stress and chemical splash 

exposure; houever. all garment seams are subject t o  the variations in quality of the 
manufacturlnq process and the selection of 9aIUmt should also include consideration of the 

degree of stress involved in the w r k  activity. 

gaseous envir-nt. special closures should be ordered. Do not use any Chmrel garment for 
fire protection; avoid open f l v e  and intense heat. 

WRRIWTIES: Chwron corwrcial non-consumer products are warrented t o  be free f r w  defects. 

Chnron's only obligation to the comercia1 user rill be. at I t s  option, to replace any 
portlon provinp defectrve or t o  refund the purchase price thereof. The courcial user 

a s s u e s  a11 other risk. if any, such as the risk of any direct or consequential loss or daaage 
arising out of the use of. or inabillty to use. this product. 

the comercia1 user in lieu of the Warranties of merchantability. fitness for particular 

purpose and 111 other warranties, expressed or implied. 

Inc. consumer products are sold only with warranties isplied by law. 

The Chemical test data set forth herein is designed t o  be used as a 

Neither Chrron nor Radian Corporation usimes any 

Punctures or ruptures vi11 result to i u d i a t e  

The selection of g a m t  should include 
Chmrel 

If the Cheerel garment is to be used in a 

Chmron makes this warranty to 

No deviation is authorized. Chemron, 

Yaranex is the registered trademark of Dov Cheaical and Tyvek i s  the Registered tradmark of 

OUPont. 
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APPEWDIX F 

MANUFACTURER'S DATA FOR BETEX@ AM) VAUTEX@ 

Source: Best's Safety Director, 1987 (Reprinted by MSA in their 
manufacturer's data). 

447 

('ZZle reverse of this page is blank) 





State-of-the-art materiels 

E 2a+ I E HI+ 
ul.urriyt: 
AmmIuGa 2U+ E u)+ ! E 

I 





..... %. 

APPENDIX G 

IIANUFACTUBER’S DATA FOR EDMON” GLOVES 

Source: Dickenson, E. B . ,  Edmont Chemical Resistance Guide, 3rd ed., 
1986. 
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PERHEATION/DEGRADATION RESISTANCE FOR E W N T  GLOVES' 

KEY TO P E M A T I W  RATE 

I N I T R I L E  N 

1 
Simply Stated 
Drops Per Hour 
Through A . G l o v e  

(Eyedropper size drop) 

D R  P 0 T 
E A  E R I 
G T  R E M 
R I  M A E 
A N  E K 
D G  A T 
A T H  
T I R  
I 0 0  
0 N U  
N G 

H 

ACETONE NR - 
ANILINE NR - 
CELLOSOLVE ACETATE F 1 l/Z hr. 
DIMETHYL SULFOXIDE 
(DMSO) E 4 hr. 
ETHYL ETHER E 2 hr. 
HYDROFLUORIC ACID, 481 E 2 hr. 
METHYL ALCOHOL E 1 1  lain. 
PROPYL ACETATE F 20 min. 
TOLUENE F IO nin. 
1.1. I-TRICHLOROETHANE F 1 1/2 hr. 
XYLENE G 1 114 hr. 

(-1 NOT TEST RUN 

UD - None Detected durin a six-hour test 

E -- Excellent; petpeation rate of less 

VG -- Very Gaod; qermeation rate of less 

G -- Good; pqrmcation rate of less than 

(Equ i va I ent to Exce? I ent) 

than 9.9ug/a /loin. 

than 9ug/cm /cain. 

9Oug/cm /min. 

P R  
E A  
R T  
M I  
E N  
A G  
T 
I 
0 
N 

- - 
- 
G 

VG 
G 

F 
G 
F 
P 
F 

- 

W E  

0 to 1/2 drop 

1 i o  5 drops 

5 to 50 drops 

D R  
E A  
G T  
R E  
A 
D 
A 
T 
I 
0 
H - 
G 
G 
G 

E 
E 
E 
E 
P 
3R 
JR 
JR 

NR -- Not Recorwended. permeqtion rate 
greater than 9obOug/cm /min. 

NEOPRENE 

501 to Hwxl drops 

5001 drops up 

P B T P R  
E R I E A  
A E H R T  
H A E M E  
E K  E 
A T  A 
T U  T 
I R  I 
0 0  0 
N U  N 

G 
H 

- 
PVC 

D R  
E A  
G T  
R I  
A N  
D G  
A 
T 
I 
D 
N 

NR 
F 

NR 

- 
NR 

G 
G 

NR 
Ni? 
Nf7 
NR - 

P El T 
E R I  
R E M  
M A E  
E K  
A T  
T H  
I R  
0 0  
N U  

G 
H 

- 
3 hr. - 

70 min. 

40 min. 
45 rain. 

- 

- 
- 
- - 

* This is a artial list of test data taken from the "Edmont C h e m i c a l  Resistance 
Guide" - TRird Edition (1986), Edmont Becton Dickinson and i s  intended to 
i 1 lustrate the association of chemical criteria again& specif Ic test chemicals. 

1 
F -- Fair; permeation rate of less thdn 

9oOug/cm z/m i n . 51 to 500 drops 

NOTE: The current revision to the ASm standard permeation test calls for permeation 
to be reported i n  microc#rMns of chemical perm ted per square centimeter of 
garmet exposed per minu e of ewposure. nug/cm 9 /min." 
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APPENDIX B 

DEGRADATION DATA BY GENERIC CHEMICAL CUSS 
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APPENDIX 8.1 

DEPAJITMENT OF TRANSPORTATION AWD USCG's DEGRADATION DATA 
BY CHEMICAL CLASS 

. 

Sour xe: DOT, USCG, Office of Research and Development, Survey of . Personal Protective Clothing and Respiratory Apparatus, 
September 1974, Reprinted in material provided by Phil Baker 
(from the annual Fire chief's meeting). 
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EFF€CTIYENESS OF PROTECTIVE HATERIALS ArXIhST 

CHD(1CM DEGRADATION (BY GE#€RIC CLASS)l - 

Generic Class 

A1 coho1 s 

A 1  dchydes 

h ! n t s  

Esters 

Ethers 

R a  1 ogenatcd 

Hydmcrrfmnr 

Inorgan i c  
acids 

Inorganic bares 

Ketones 

Natural f a t s  . 

Organic acids 

nya roc& rcions 

S a l t s  

dnd o i l $  

Butyl 
rubber - 
E 

E-G 

E-F 

G- F 

G- F 

G-? 

F-P 

G-F 

E 

E 

G-F 

E 

Pol p i  nyl 
ch1 oride 

E 

t- F 

G - F  

P 

G 

C-? 

F 

E 

E 

P 

G 

E 

neatwent 

E 
c -  
z - 0  

E-G 

G 

E-t 

G- r 

G- F 

E-G 

E 

t- F 

E-G 

E 

Na turr  1 
rubber - 
r - 
- c  :- r 

i;- F 

i - 3  

G- F 

F-F 

F-P 

F-Q 

E 

0-F - 

rJ- F 
- - 

1 
E - Excellent F - F a i r  

G .. &od P - Poor 

Source: SUfVCy O f  PefSOMl P r o t u t t v r  Ciathinq dnd Respiratory Aomratus. 
USCG. Of f ice  of Research ana Oevelomnr (Srotemoer, :373). 

- . . . ._ 
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APPENDIX H.2 

AEtTHUR I). LITTLE'S CHEMICAL PROTECTIVE CLOTHING RECOMMENDATION 
BY CHEMICAL CLASS 

Source: American Conference of Governmental Industrial Hygienists. 
Guidelines for the Selection of Chemical Pratective- Clothing, 
Vol. I. Cincinnati. Ohio, 1985 (used by Demission of 
W. D. Kelley, Executive Secretary ACGIH, October i4, 1988). 
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TABLE H.2 (CONTINUED) 

-11 CcrnpHulds - Akphuk - UuUbslllUled . NN NN NI1 NN NN n NN M .. NN N RR 

- UruUbYllllwl N nil N N NN *' N n RR 
- Pdywu M nil m **  - m  n 

- slauuuled if '* NN NN M m n " W  RR 
* & O t M k  



n 
Y 
3 m 
1 
(D 
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a m 
0 
m 

f 
A 

A 

RR 

N 

r 

TABLE tf.2 
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RA 

I 

Rn 

ff  

N 

II 

(6 
a 3 s 
I f  
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n 
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APPENDIX I 

CHEMICAL PROTECTIVE CLOTHING INSPECTION PROCEDURES 

Source: U.S. Environmental Protection Agency, Office of Emergency and 
Remedial Response, "Hazardous Material Response for First 
Beaponders" (a course taught by EPA). 
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INSPECTION OF PROTECTIVE CLOTHING 

8efote wearing chemical protective c lo th ing i t  must be properly in- 
spected, The fol lowing i s  a check l is t  f o r  v isua l l y  inspecting a l l  
types o f  chemical protect ive suits. Chemical su i ts  should be inspected 
immediately before use and m n t h l y  when not ir, use. 

Inspection Procedures: 

- Spread s u i t  out on a f l a t  surface. 

- Examine the outside for the following: 

f a b r k  fo r  abrasions, cuts, holes, o r  t e a r s  
fabric has retained the or ig ina l  f l e x i b i l f t y  and 
durabi l  l t y  
sems fo r  separations, o r  holes 
zippers, buttons. storm f laps, and other con- 
nectlng devices t o r  proper seal ing and operation 
signs o f  previous chcaical at tack o r  incomplete 
decontamination (unusual discolorat ion, rough 
surface, gwnay feet ing , cracks) 
e las t i c  around wr is ts  and ankles and the draw- 
str ings on hoods a r e  i n  good condit ion ( i f  
appl icable) 

- Ful l y  encapsulating su i ts  requi te addit ional 
inspection uhlch include ( i f  applicable): 

0 Exhalation valves (pos i t ive pressure) f o r  debris 
and proper functioning. 

0 Sui t  facepiece f o r  poor v i s i b i l i t y  (cuts, scratches, 
d i r t )  and an adequate facepiece t o  s u i t  seal. 

0 Presence and condtt ion o f  waist belts, Velcro 
adjustments (head and hips) # and  ankle straps, 
fondi t lon o f  lntegral gloves, boots, and l eg  
gai ttrs. 

0 Presence o f  hard hat o r  ra tchet  head suspension. 
0 Presence and condit ion o f  a i r l i n e  attachment 

and hoses f o r  cooling system. 
* Leak detection and pinholes. 

1. I f  an a i r  source i s  available, secure the s u i t  and in- 
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f l a t e  it, then using a m i l d  soap so lut ion observe f o r  
bubbles on the surface o r  around seams, 

o r  

2. i ns ide  a dark room, run a f l a s h l i g h t  inside the s u i t  and 
look f o r  p inpoints  of l i g h t  from outside the su i t .  

Records should be maintained on each s u i t ' s  Inspection, use conditions, and 
repa i r  status. These records are  especia l ly  important for f u l l y  encapsulating 
s u i t s  (FES) which a r e  usua l l y  no t  i n d i v i d u a l l y  assigned but shared. 

Suggest ions f o r  rnaintal ning records i ncl  ude : 

1. Inspection - who, when, and any problems. 

2. Usesondl t fons - where, a c t i v i t y ,  and chemicals 
If known. 

3 .  Repair status - what i s  the problem, who 
repaired i t  ( in -k ruse  o r  
manufacturer) , date of  
repai r ,  and tag the s u i t  
"out o f  service" i f  not 
repa i red. 

Always re fe r  t o  manufacturer recommendations f o r  rout ine o r  any special i n -  
spec t i on proc cd ure s. 

470 



APPENDIX J 

GENERAL RESPONSE ACTIONS FOR 
VARIOUS TYPES OF SPILLS 

,...- 

Source: Newton, J. J., "krgency  Response and Spill Control ,It Pollu- 
tion Engineering, pp. 40-43, August 1985. 
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TABLE J.1. SPILLS ON LAND 

. 

Founcd- Uarruaodpnaarl to  Hard.dryllular 1. Hold uptoseveral 1. L r a k s o n r r c p d  
cooIoIl fedd.ruor 2. Hard to obtain Jir- 

Pa--- 

EZerrru~nLDika Bulldozer or earth- Softpooal FA”””-“ 

Fama#orrao 
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TABLE 5.4. SPILLS IN WATER - SOLUBLE OR MISCIBLE SPILLS 
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APPENDIX K 

VENDORS 

.- .... 

...._ 
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VENDORS FOR W H A T  EQUIPMENT, MATERIALS, AND CHEMICALS 

VENDOR 

3M Company, Inc. 
Occupational Health and 

Building 220-7W 
3W Center 
St. Paul, MN 55144-1300 
800-328-1300 

Safety Products Division 

PSI, Inc. 
Parker Systems 

Norfolk, VA 23501 
804-485-2952 

P.0. BOX 1652 

SPC, Inc. 
Sorbent Products Company 
P.O. Box 967 
Bound Brook, NJ 08805 
201-469-8181 

Alden Industries, Inc. 
2716 Royal Street 
P.O. Box 3027 
New Orleans, LA 70117 
504-944-7681 

Douglas Engineering, Inc. 
181-C Mayhev Way 
Walnut Creek, CA 94596 
415-934-7900 

Megator Corporation 
562 Alpha Drive 
Pittsburgh, PA 15238 
412-963-9200 

American Marine, Inc. 
401 Shearer Boulevard 
Cocoa, FL 32922 
305-636-5783 

CES Corporation 
Crowley Environmental Services 
3400 East Marginal Way South 
Seattle, WA 98134 
860-334-3403 

PRODUCTS 

Oil spill sorbents 

Oil spill equipment 

Oil spill sorbents 

Skimmers 

Skimmers 

S kinme r s 

Booms 

Booms 
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Kepner Plastics Fabricators, Inc. 
3131 Lomita Boulevard 
Torrance, CA 90505 
213-325-3162 

Vac-U-Max, Inc. 
37 Rutgers Street 
Belleville, NJ 07109 
201-759-4400 

GUZZLER Manfacturing Inc. 
P.O. Box 66 
Birmingham, AL 35201-0066 
800-822-8785 

B.G. Metz, Inc. 
3914 Miami Road 
Cincinnati, OH 45227 
513-271-2468 

Vetter Systems, Inc. 
401 Parkway View Drive 
Pittsburgh, PA 15205 
412-787-7970 

Bemco Products Corporation 
4735 West 106th Street 
P.O. Box 698 
Zionsville, IN 46077 
317-876-9856 

GTA, Inc. 
General Technology Applications 
7720 Mason King Court 
Manassas, VA 22110 
703-631-6655 

Edwards and Cromell Mfg., Inc. 
16016 Perkins Road 
Baton Rouge, LA 70810 
504-292-3377 

Aero-Tec Laboratories, Inc. 
Spear Road Industrial Park 
Ramsey, NJ 07446 
800-526-5330 

Costal Climate Company 
316 Second Avenue South 
Seattle, WA 98104 
206-682-6048 

Booms, portable spill 
containment systems, and 
decontamination waste 
collection basins 

Industrial vacuums and 
accessories 

Large scale, trailer- 
mounted vacuum capable 
of removing dry solids, 
liquids, and sludges 

Chemical leak sealants, 
drain and grate covers 

Patches and plugs for 
pipes, drains, grates, 
tanks, tank trucks, rail 
cars; power lifting bags; 
includes safety control- 
lers and accessories 

Non-sparking, non- 

. shovels 
corrosive, heat resistant 

Elastomers for oil spills 

HAZMAT response kits 
(series A-F) for stopping 
leaks 

Portable spill containment 
systems, standard sizes or 
custom made 

Portable weather station 
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.... 

Evergreen Safety Systems, Inc. 
P.O. Box 1207 
Arvada, CO 80001 
800-525-8696 

ANSUL Spill Control Products Group 
One Stanton Street 
Marinette, WI 54143-9974 
715-735-7411 

National Foam Fire Control 

150 Corden Drive 
Lionville, PA 19353 
215-363-1400 

Systems 

National Draeger, Inc. 
Safety Division 
101 Technology Drive 
P.O. Box 120 
Pittsburgh, PA 15230 
412-787-8383 
412-787 -8389 

HAZCO, Inc. 
1347 East Fourth Street 

Dayton, OH 45401 
800-332-043s 

P.0. BOX 2635 

PAGECOM, Inc. 
10935 Alder Circle 
Dallas, TX 75238 
800-527-1670 . 

New Pig Corporation 
2614 18th Street 
Altoona, PA 16601 
800-468-4647 
800-468-4744 

Direct Safety Company 
7815 South 46th Street 
Phoenix, Ai! 85044 
800-528-7405 

Kleen Plant, Inc. 
512 Burlington 
Legrange, IL 60525 
800-634-5767 

Worker decontamination 
trucks and trailers 

Spill control and cleanup 
sorbents and foams for 
acid, caustic, and 
organic spills 

Foams €or firefighting, 
vapor suppression, and neu- 
tralization; application 
equipment 

Manual and powered gas 
sampling pumps, colori- 
metric detector tubes, 
electronic combustionable 
and toxic gas'analyeers, 
diffusion monitors, span 
gases and accessories. All 
items are portable. 

Complete line of HAZMAT 
CPC and PPE, equipment, 
materials, and chemicals. 
Rental and leasing options 
are availble. 

Communications equipment 

Flexible, lightweight, 
highly efficient sorbent 
socks and booms for acid, 
caustic, and organic spill 
control and cleanup 

Distributor for companies 
manufacturing HAZMAT and 
other safety products 

Sorbent socks 
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Strong-Lite Products, Inc. 
Box 8029 
Pine Bluff, AR 71611 
800-255-9057 

Chem-Tex Corporation 
Box 5878 
550 West Ingham Avenue 
Trenton, NJ 08638 
609-392-6770 

Creative Innovations, Inc. 
Box 3257 
West Chester, PA 19381 
800-323-1272 

American Bristol Industries, Inc. 
1600 West 240th Street 
Barber City, CA 90710 
213-534-5981 

Lightning Electronics 
P.O. Box 10069 
Torrance, CA 90505 
213-548-4095 

MSA 
Mine Safety Appliances Co. 
P.O. Box 426 
Pittsburgh, PA 15230 
800-672-2222 

Ferguson Harbor Service, Inc. 
340 Rockland Road 
P.O. Box 830 
Hendersonville, TN 37077 
615-822-3295 

8698 Commerce Avenue 
Cape Canaveral, FL 32920 
305-799-0023 

Bryson Industrial Services, Inc. 
411 Burton Road 
Lexington, SC 29072 
803-359-7027 

Petrochem Services Inc. 
Chicago Division 
P.O. Box 337 
Lemont, IL 60439 
312-739-1150 

Chemical sorbents €or spill 
control and cleanup 

Warning device used to 
detect leaks in HAZMAT 
suits 

Worker decontamination 
showers 

Air purification systems, 
portable air charging 
systems 

Emergency lighting systems 

Sorbent socks, gas 
detection devices, 
foams and their appli- 
cators 

Emergency and remedial 
environmental services; 
sales 

Emergency and remedial 
environmental services; 
sales 

Emergency and remedial 
environmental services; 
sales 
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Cape Canavetal Marine 

8051 Astronaut Boulevard 
Cape Canaveral, FL 32920 

Services, Inc. 

305-784-2iio 

Chemical Waste Management, Inc. 
3001 Butterfield Road 
Oak Brook, IL 60521 
800-843-3604 

International Technology Corp. 
23456 Hawthorne Boulevard 
Torrance, CA 90505 
800-421-5574 

Peterson-Riedel Services 
14101 Old Gentilly Road 
Yew Orleans, LA 70129 
800-334-0004 

REACT Division 
D.W. Ryckman & Associates 
P.O. Box 27310 
St. Louis, l40 63141 
800-325-1398 

&PI International, Inc. 
P.O. Box 328 
Columbia, SC 29201 
803-256-7322 

EBT, Inc. 
696 Virginia Road 
Concord, MA 01742 
800-722-2440 

Ecology & Environment, Inc. 
368 Pleasantview Drive 
Lancaster, NY 14086-1316 
716-684-8060 

NUS Corporation 
910 Clopper Road 
Gaithersburg, HD 20878-1399 
800-368-2755 

Emergency response 
capabilities 

Emergency response 
capabilities 

Emergency response 
capabilities 

Emergency response 
capabilities 

Emergency response 
capabilities . 

Emergency teeponse 
capabilities 

Biedel Environmental Services, Inc. 
4611 North Channel Avenue 
Portland, OR 97217 
800-334-0004 

Emergency response 
capabilities 

Emergency response 
capabilities 

Emergency tesponce 
capabilities 

Emergency response 
capabilities 
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APPENDIX L 

MUTUAL AID AGREEMENTS 

. ..- 

Source: Department of the A i r  Force, "Civil Engineering - Fire Protect- 
ion," AF Regulation 92-1 ((311, June 3 ,  1983. 
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TABLE L.1. AGRl3MENT FOR MUTUAL AID IN FIRE PROTECTION (FOREIGN) (LOCAL 
REPRODUCTION NOT AUTHORIZED) 

For (lire organizatioak For the scat.rlr of tha (DOD Compolwnt) 

(TITLEI COMMANDER 
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TABLE L.2.  AGREEMENT FOR MUTUAL A I D  I N  F I R E  PROTECTION (US) (LOCAL 
REPRODUCTION NOT AUTHORIZED) 
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TABLE L.3. RELEASE OF CLAIMS AND INDEMNIFICATION CLAUSE FOR CIVIL 
AIRPORT JOINT-USE AGREEMENTS 

.. .. 
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APPEXDIX M 

SYNOPSIS OF COURSE OFFERINGS 
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APPENDIX M: SYNOPSIS OF COURSE OFFERINGS 

The listing of courses which follows is by no means exhaustive. 
Summaries presented here are adapted from interviews, review of training 
outlines and materials, from summaries provided by the trainers, and 
from various publications, including Fire Service Directory of Training 
and Information Services, 1987-88, Specialized Publication Services, 
Inc., and Digest of Federal Training in Hazardous Materials, July, 1987, 
Federal Emergency Management Agency. 

The field codes for the sections of the Listings are as follows: 

TI - Course title 
CT - Contact; provider of the training 

SM - Summary 
LV - Level of response trainee 
LG - Length 
cs - Cost 
PR - Prerequisites 
LO - Location 

, TP - Type (eg., course, video, film) 

The listing of courses follows: 

TI 
CT 

TP 
SH 

LV 
ST 
LG 
cs 

PB 
M) 
TI 
CT 
TP 
SH 

. .-. 

Hazardous Materials Emergency Re8pOnSe Course 
A.I.D., Iac., 210 Barberry Drive, Wilmington, DE 19808 ; Contact: 
Harvey Henry 
Course : classroom and field 
The first day of this three-day course provides training in the 
basic principles of management (introduction), Leak containment from 
one-ton cylinders and high pressure small cylinders, selection and 
use of protective clothing (includes respiratory equipment), and use 
of gauges and meters. The second day involves training in leak con- 
tainment from cargo tank trucks and spill containment and clean-up 
(diking, pumping off, L sampling), The third day of class provides 
training in tank car leaks and in emergency response van set-up. 
The course includes "mock-up8" in simulating leaks from a 150 pound 
cylinder, a one-ton cylinder, and a cargo tank car. 
First Responder, Operational 

3 days 
Offsite: $4500 per day, plus travel expenses for 4 instructors 
(approx. $200/day/instructor) and shipping costs (approx. $2.30/mi.) 

Course can be taught off-site 
Industrial Toxicology 
AIChE, 345 E 47th St., blew York., NY 10017 
Course: classroom 
The course covers factors affecting toxicity, evaluation of 
toxicity, modes of entry (inhalation, dermal, ingestion, ocular 
entry), metabolism of chemical agents, airborne hazards, threshold 
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LV 
ST 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SH 

LV 

ST 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SH 

LV 
ST 
LG 
cs 
PR 
Lo 

values and standards development, and teratogenesis, mutagenesis, 
and carcinogenesis. It is designed for individuals with little 
background in toxicology. The course also covers NIOSH and OSHA 
roles in standards development and enforcement. 
HAZMAT Specialist 

2 days 
$495 for AIChE members; $575 for nonmembers 

var i ab1 e 

Transportation of Hazardous Materials Air and Surface 
Air Training Command/ Sheppard Air Force Base/ Wichita Falls, TX 
76311/ (512)652-3043 
Course 
This course provides specialized training for personnel assigned to 
the acceptance, handling, transportation, or storage of dangerous 
cargo. It covers rail, motor, water, air, and internodal require- 
ments for safe shipment. Inspection and quality control procedures 
for packaging, marking, labeling certification, loading, blocking 
and bracing materials in all modes of transport are covered. 
?Federal and military requirements are covered. 
na; useful source of information for training development for 
responders 

unk 
unk 
unk 
Sheppard 

Health and Safety Training for Hazardous Waste Activities 
American Ecology Services, 127 E. 59th St., New York, UY 10022 
Course: Classroom and.field 
This is a 5 day course. Day 1: Chemical terminology and hazard 
awareness, intro to toxicology, sources of information, W M A T  
research exercise. Day 2: Air monitoring equipment--theory, cali- 
bration and maintenance, pros and cons, hands-on training. Day 3: 
Respiratory protection, SCBA, hands-on training. Day 4: Levels of 
protection and dressout in Levels A, 0, C and D, personal protective 
equipment selection, DECON, simulated incidents and field exercise. 
Day 5:Review videotape of simulated incidents, medical monitoring/ 
heat stress, case histories, and problem set. 
FBO 

5 days 
$895 .oo 

Various 
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TI 
CT 

TP 
Si4 

LV 
LG 
CS 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SH 

LV 
LG 
cs 
PR 
m 

Emergency Response Planning for Fixed Chemical Facilities 
American Institute of Chemical Engineers, 345 E. 47th St., New York, 
WY 10017 
Course : classroom and field 
Topics include emergency response organization, emergency facilities 
and equipment, accident assessment (defining hazards, establishing 
emergency action levels, atmospheric transport of chemicals, and 
determining the human health risk), notification and communication, 
protective actions, and support actions (state, federal and local 
resources). This course includes a simulated accident on the third 
day of the course. Primary audience is fixed facility operators. 
HAZMAT SPECIALIST 
3 days 
Members, $495; non-members, $575 

On-siteloffsite for 10 or more students 

Fundamentals of Fire and Explosion Hazards Evaluation 
American Institute of Chemical Engineers, 345 E. 14th St., New York, 
NY 10017 
Course : classroom 
Course topics include classifying hazardous reactions (physical and 
chemical explosions, therm1 explosions, deflagrations and detona- 
tions), blast effects, shock waves, classification of materials, 
senritivity of materials, explosive output of materials, avoidance 
of detonable mixtures, flash pointlflame point, concentration 
limits, dust explosions, thermal explosion, and deflagrations. 
Course can be tailored to meet needs. 
BIOENVIRONMENTAL ENGINEER 
2 days 
Members, $495; non-members, $575 

Course can be taught off-site for 10 o r  more participants. 

Emergency Management and Public Works 
American Public Works Assoc. 
Course fworkshop) : classroom 
Topics covered in this workshop vary; topics usually include devel- 
oping a plan €or response, case studies of hazardous materials inci- 
dents, and emmgency management of the scene. 
€iMT 
no info.; workshop format 
$195 for members 

Chapter determines location 

TI Ansul Spill Control Training 
CT Ansul Spill Control Products Croup,' One Stanton §t., Marinette, WI 

54163-2542 ; Contact : Kent Smith 
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TP 
SM 

LV 
LG 
cs 
PR 
LO 

TI 
CT 
TP 
SM 

LV 
LG 
cs 

Course : classroom and field 
This course includes information on Federal regulations, a review of 
basic chemistry, hand portable hardware, review agents and treatment 
methods, protective clothing considerations, decontamination, ph 
testing, flashpoint determination, small/large generator determina- 
tion, chemical identification systems, uniform hazardous waste mani- 
festing, Labeling, understanding MSDS, large capacity spill control 
units, and large hazardous spills. Hands-on training is provided 
€or stand-by procedures, fire extinguishment training, spill control 
training, and recharge procedures. All training pertains to the use 
of Ansul's product Spill-X. 
FRO 
3 days 
$650 

Marinette, WI 

Hazardous Materials First Responder 
Arizona Division of Emergency Svcs. / Phoenix, AZ, Fire Dept 
Course 
This is a 9 part course; content is listed by section Roman numeral: 
I. Introduction; purpose of course and discussion of film on first 
responders, 2 hrs. 11. The W M A T  Problem; historical and current 
perspectives and definitions, 1 hr. 111. Recognizing and Identify- 
ing W M A T ;  clues to detecting W M A T ,  recognizing HAZMAT, DOT 
Emergency Response Guidebook and placarding system, NFPA Fire Pro- 
tection Guide on Flamnable Materials, and other reference materials, 
6 hrs. IV. Personal Protection and Safety; basic toxicology, 
respiratory protection, protective clothing, equipment and mate- 
rials, and DECON and medical treatment, 5 hrs. V. Flammable 
Liquids; intro, placards and labels, definitions, physical and 
chemical char's, hydrocarbon (HC) derivatives, other HCs, toxic 
hazards of HCs, containers and their characteristics, container 
failure, control and stabilization, using foams, flammable solids 
intro and placards, physical and chemical char's, special hazards, 
water reactives, container char's, and control and stabilization, 
8 hrs. VI. Compressed Gasses, Oxidizers, Organic Peroxides, Explo- 
sives; intro, placards, labels and detection, control and stabiliza- 
tion, and a video for each of the classes of hazard, 5 hrs. 
VII. Poisons, Corrosives, Badioactives, and Other Regulated Mate- 
rials; discussion with slides, video and case study for each class, 
3 hrs. VIII. Strategy and Scene Management; command responsibili- 
ties, scene management initial actions, sizeup, identifying priori- 
ties, action plan, sectors, public info. sector, safety sector, 
evacuation eector, HAZMAT sector, cases, 5 hrs. IX. Pre-Emergency 
Planning; intro, Integrated Emergency Management System-phases of 
emergency management, planning team, planning process, capability 
assessment, plan elements, 6 hrs. 
FRA 
40 hrs 
unk 
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PR 
LO negotiable 

TI 
CT 

TP 
SM 

LV 
LG 
cs 

PR 
u) 

Hazardous Materials Tactics 
Arkansas State Fire Academy, SAU Tech, East Camden, AB; Contact: 
Charles Butler 
Course : classroom and field 
This course is a hands-on course that concentrates on how to stop 
leaks. A simulated accident that includes setting up command, drum 
patching exercises, and response to highway and rail accidents com- 
prises the major part of the course, but also included are material 
identification and classification. 
FRO 
40 hours 
Free for in-state responders; cost for out-of-state is regular 
tuition ‘at SAU Tech. 

Arkansas State Fire Academy 

TI Tactical Considerations in Defining Your Hazardous Materials Prob- 
lems 

CT Arkansas State Fire Academy, SAU Tech, East Camden, AR; Contact: 
Charles Butler 

TP Course : classroom 
SM This class concentrates on defining hazardous materials; topics 

include what should be done when faced with a hazardous materials 
incident, how to recognize hazardous materials, and how to classify 
materials into sine major classes. 

LV FEA 
LG 6 hours 
CS Free for in-state responders; coet for out-of-state is regular SAU 

PR 
LO SAU Tech 

Tech. tuition 

TI 
CT 
TP 
SM 
LV 
LG 
cs 
PR 
Lo 

Harardous Materials Handling Course 
Army Logistics Management Center/ Fort Lee, VA 238011 (804)734-4420 
Course 
not available 
unk 
4 days 
unk 
unk 
Fort Lee 

TI 
CT 

IIAZMAT Personal Protection & Safety Course 
Assoc. of American Railroads, Transportation Test Center, Box 11130, 
Pueblo, CO 81001 
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TP 
SM 

Course: classroom and field 
Topics include protective clothing, toxicology, communication, 
decontamination, incident command system, safety operating proce- 
dures, initial response actions, contingency planning, and instru- 
mentation. 

LV FRO 
LG 3 days 
cs $595 
PR 
LO Onsite only 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
LO 

TI 
CT 

TP 
SM 

LV 
ST 

LG 
cs 
PR 
Lo 

Hazmat Spill Control Course 
Assoc. of American Railroads, Transportation Test Center, Box 11130, 
Pueblo, CO 81001 
Course: classroom and field 
Topics include properties of hazardous materials, toxicology, moni- 
toring and detection, handling leaking containers, protective equip- 
ment, commend system, decontamination, containment of spills, and a 
simulated incident. 
FRO 
5 days 
$795 

Pueblo, CO 

Internodal Emergency Response Course 
Assoc. of American Railroads, Transportation Test Center, Box 11130, 
Pueblo, CO 81001 
Course: classroom and field 
Topics include intermodal container design and specifications, 
information access, labels, markings and packages, shipping papers, 
and a problem session and simulated incident response. 
FRO 
Prior hazmat training, including safe operating procedures, protec- 
tive equipment, decontamination procedures, and incident command 
systems. 
3 days 
$595 

Pueblo, CO 

TI Tank Car Safety Course 
CT Assoc. of American Railroads, Transportation Test Center, Box 11130, 

Pueblo, CO 81001 
TP Course: classroom and field 
SM Topics include tank car specifications and construction, pressure 

and non-pressure cars and valves, transferring gases and liquids, 
leak control and valve repair, flaring and hot tapping techniques, 
vent and b u m  operations, multiple field exercises, and response 
exercises. 
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LV FRO 
ST Prior hazmat training, including safe operating procedures, protec- 

tive equipment, decontamination procedures, and incident command 
sys tern. 

LG 5 days 
CS $925 
PR 
LO Pueblo, CO 

TI First Responder 
CT 
TP Classroom 
SM This is a basic first responder course taught to all Bay Area 

responders. It covers identification, isolation, containment, con- 
trol, and scene management at a FQA level. 

LV FRA 
LG 24 hours 
cs 
PR 
LO San Francisco, CA 

Association of Bay Area Governments, San Francisco, CA 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SI4 

LV 
LG 
cs 
PR 
JA 

Corrosives (CHEMSAFE Module 2 )  
BNA Commonications, Inc., 9439 Key West Ave., Rockwille, MD 20850 
Video 
Topics include safety precautions, storage and handling of cotro- 
sivcs, protective clothing, and emergency procedures. 
F a /  FRO 

$325 

Ehplosives (CHEMSAFE Module 7 )  
BNA Communications, fnc., 9439 Key West Ave., Rockville, EID 20850 
Video 
Topics include correct tools and equipment, maintaining a proper 
work environment, and checking labels and materials safety data 
sheets (MSDS) and process sheets. 
FRA/FRO; only indirectly valuable 

$325 

TI Gases (CHPISAFE Module 6 )  
CT BNA Comunications, Inc., 9439 Key West Ave., Rockville, MD 20850 
TP Video 
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SM Topics discussed include moving and storing gas cylinders, effect of 
different gases on the body, personal protection, and emergency pto- 
cedures. 

LV FRA/FRO 
LG 
CS $325 
PR 
LO 

TI Handling Hazardous Chemicals Safely 
CT BNA Communications, Inc,, 9439 Key West Ave., Rockville, MD 20850 
TP Video 
SM Topics include handling and storage of various chemicals, protective 

and emergency equipment, and spill response. 
LV FEA/FRO 
LG 16 min. 
CS no info. 

. PR 
LO 

TI 
CT 
TP 
SM 

LV 
Lc 
cs 
PR 
LO 

Introduction to Chemical Safety (CHEMSAFE Module 1) 
BNA Communications, Inc., 9439 Key West Ave., Rockville, MD 20850 
Video 
This video provides viewers with an overview of hazards by describ- 
ing different forms of chemicals, routes of exposure, common signs, 
symptoms, and consequences of exposure. 
FRA/FRO 

$325 

TI Oxidizers (CHEMSAFE Module 4) 
CT BNA Comunications, Inc., 9439 Key West Ave., Rockville, MD 20850 
TP Video 
SM Topics include prevention of fires and explosions caused by 

oxidizers, protective gear, safety methods, and industrial hygiene. 
LV FRA/FRO 
LG 
CS $325 
PR 
Lo 

TI Small Spill Response 
CT BNA Communications, Inc., 9439 Key West Ave., Rockville, MD 20850; 

TP Video 
Contact: Bob Johnson 
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SM This video covers selecting a response for a WMAT incident, mate- 
rials selection f o r  containment, cleanup, and disposal of materials. 

LV FRA/FRO 
LG n.a. 
CS Cost not yet set; $500-$1000 
PR 
M) 

TI Solvents (CHMSAFE Module 3 )  
CT 
TP Video 
SM Topics include protective equipment, handling and storage of 

LV FRA/FBO 
LG 
CS $325 
PR 
Lo 

RNA Communications, Inc., 9439 Key West Ave., Rockville, MD 20850 

olvents, and preventive and emergency measures. 

TI 
CT 
TP Video 
SM 

Understanding a Material Safety Data Sheet (CHEMSAFE Module 9 )  
BHA Comrmnications, Inc., 9439 Key West Ave., Rockwille, MD 

This user's guide to MSDS includes explanations of scientific terms, 
examples of typical MSDS, and use of MSDS in safety. 

20850 

LV FRA/FRO 
LG 
CS $325 
PR 
Lo 

TI 
CT BNA Comtunications, Inc., 9439 Key West Ave., Rockwille, MD 20850 
TP Video 
SM 

LV FRA 
LC 11 min. 
CS no info. 
PB 
Lo 

What You Don't Know -- Learning about Hazardous Materials 
This video discusses safety precautions in to be followed in dealing 
with hazardous materials. 

TI 
CT Business & Legal Reports, 64 Wall St., Madison, CT 06443 
Tp Video ; Film 
SH Examples of spill responses demonstrate techniques for reporting, 

Contingency Planning and Spill Response 

containing, and cleaning up a spill. 
LV FM/FRO/HMT 
U; 22 min. 
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cs 
PR 
LO 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PX 
M 

TI 
CT 

$ 5 9 5 . ;  1 wk. rental, $120 

Safety Training, Protective Clothing and Equipment 
Business & Legal Reports, 64 Wall St., Madison, CT 06443 
Video; Film 
Topics include equipment selection, wearing, storage, and mainten- 
ance of equipment, and OSHA regulations regarding equipment. 

25 min. 
$595 ; 1 wk. rental, $120 

FRO/HMT 

Guidelines for Fir-st Responders 
C.O.E.E. Program, 3225 Granada Dt., Cameron Park, CA 95682 Con- 
tact: Shaula Smith 
Course : classroom 
Topics include safety at hazardous material incidents, identifica- 
tion of hazardous materials, how to use the D.O.T. Emergency 
Response Guidebook, hazardous materials scene management, contain- 
ment, decontamination, agency coordination, and hazardous materials 
incident planning. 
FRO 
3 days 
$195 

Offsite 

Hazardous Materials On-Scene Manager 
California Office of Emergency Services, 9845 Horn Rd., Suite 150, 
Sacramento, CA 95827 
Course: classroom 
Topics include liabilities, responsibilities, and authorities of 
on-scene managers, response strategies, Command Posts/Perimeter, 
field decontamination, response organization, agency coordination, 
cleanup considerations, media coordination, reports, and 
prosecutionslreinstitutions. 
HMS 
5 days 
no info. yet; new course 

Offsite or onsite 

Environmental Monitoring 
California Specialized Training Institute, P.O. Box 8104, San Luis 
Obispo, CA 93403-8104 ; Contact: Ed Simons 
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TP Course: classroom 
SM This course emphasizes cleanup and disposal of a heardous materials 

incident; by response and followup personnel. Key topics include 
health and saEety regulations, case histories, authority for return- 
ing evacuees to their residences, coordination and transition from 
emergency response to remedial site cleanup, sampling for evidence 
vs. field monitoring for safety, coordination of press releases with 
the entire conxuand structure. 

LV ws 
LG 5 days 
CS Due to recent course revisions, no current information is available 

PR 
LO S a n  Luis Obispo; offsite possible 

at this time. 

TI 
CT 

TP 
SM 

LV 
LG 
cs 

PR 
Lo 

First Responder 
California Specialized Training Institute, P.O. Box 8104, San Luis 
Obispo, CA 93403-8104 ; Contact: Ed Simons 
Course: classroom 
Key topics in this course include response techniques, identifica- 
tion of hazardous materials, sources of information for safety con- 
siderations, containment techniques, information flow from the 
scene, field decontamination techniques, and media participation. 
FRO 
3 days 
Due to recent course revisions, no current information is available 
at this time 

San Luis Obispo, Ca; offsite possible 

TI First Responders Team Training 
CT California Specialized Training Institute, P.O. Box 8104, San Luis 

TP Course: classroom and field 
SI4 This course is in the process of being developed and should be 

available before June, 1988. Topics covered will include special- 
ized equipment, protective clothing, chemistry of hazardous mate- 
rials, identification of hazardous materials, and hands-on experi- 
ence in dealing with a hazardous materials emergency. This course 
will basically follow the California state fire marshall's program 
with the addition of the hands-on training. 

Obispo, CA 93404-8104 ; Contact: Ed Simons 

LV FRO 
ST no info. 
Lc 4 weeks 
CS 
PR 
LO San Luis Obispo; offsite possible 

Cost has not yet been set. 

..._ 
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TI 
CT. 

TP 
SM 

LV 
LG 
CS 

PR 
Lo 

TI 
CT 
TP 
SH 

LV 
ST 
LG 
CS 
PR 
u) 

TI 
CT 

Tl? 
SM 

LV 
LG 
CS 
PR 
Lo 

Incidents at Ports 
California Specialized Training Institute, P.O. Box 8104, San Luis 
Obispo, CA 
Course: classroom 
This course is presented in Port areas and deals with specific 
port-related hazardous materials incident issues. Key topics 
covered in this course are safety considerations, environmental con- 
siderations, transportation modes at ports, cleanup considerations, 
authorities of local, State and Federal agencies, and industry's 
role . 
FROflocal certification 
3 days 
Due to recent course revisions, no current information is available 
at this time. 
FRO 
Offsite; California preferred 

93403-8104 ; Contact: Ed Simons 

On-Scene Manager 
California Specialized Training Institute 
Course 
This course covers the Liabilities, responsibilities and authorities 
of the on-scene connaandet, evaluating alternative responses, command 
poats and perimeters, field decontamination, response organization, 
agency coordination, cleanup considerations, initial investigation 
documentation, media coordination, comprehensive reports, and 
prosecutionsfrestitutions. 
HMS 

40 hours 
unk 

unk 

Assessing Hazardous Materials Emergencies 
California State Fire Marshall, Fire Service Training and Education, 
7171 Bowling Dr., Suite 600, Sacramento, CA 95823 
Course: classroom 
Topics include identification and incident control factors in con- 
junction with materials carried by various transportation modes 
(ships, pipelines, aircraft, trains, and trucks), identification of 
pesticides, environmental impacts, and considerations when dealing 
with contaminated, mixed, or unknown materials. 
HMT 
40 hrs. 
no info. 

California 
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TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
LO 

Hazardous Materials Safety Considerations 
California State Fire Marshall, Fire Service Training and Education, 
7171 Bowling Dr., Suite 600, Sacramento, CA 95823 
Course: classroom 
Topics include toxicity of WMAT, effects on humans, exposure pro- 
tection, protective equipment, HAZMAT detection devices, legal 
requirements, reporting, methods used to identify and classify 
W M A T ,  and W M A T  data bases, 
FRO 
40 hrs. 
No info. 

Ca 1 if o m  ia 

TI 
CT California State Fire Marshall, Fire Service Training and Education, 

TP Course: classroom 
SM Topics include personnel and equipment contamination, containers, 

patching equipment, consideration factors when handling leaks, 
evacuation procedures, spill confinement, weather effects, and 
methods of approaching the scene and handling the incident. 

Procedures for Handling Hazardous Materials Emergencies 

7171 Bowling Dr., Suite 600, Sacramento, CA 95823 

LV FRO 
LG 40 hrs. 
CS no info. 
PR 
u) California 

TI 
CT 

TP 
- SM 

LV 
LG 
CS 
PR 
Lo 

Properties of Hazardous Materials 
California State Fire Marshall, Fire Service Training and Education, 
7171 Bowling Dr., Suite 600, Sacramento, CA 95823 
Course: classroom 
Course revolves around chemical identification and properties; 
topics include flash point, covalents, hydrocarbons, BLEVE, and 
vapor pressure and quality. 
m T  
40 hrr. 
No info. 

California 

TI 
CT California SWpecialized Training Institute 
TP Course 
SM This course covers basic teaching techniques, first responder and 

on-scene manager materials review, audio/visual techniques, perform- 
ance standards and certification requirements (in California) 

First Beaponder/On-Scene Manager Train the Trainer 

LV ms 
LG 40 hours 
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unk 
Advanced Fire Protection Technology 
Capt. B. L. Kuhlmann, Chief, Fire Protection Division, 3340 
TCHTG/TTMF/STOP 18, Chanute AFB, IL 61868-5000 
Course, classroom 
This course covers fire protection's role in a HAZMAT incident, team 
composition, incident management (the eight step process), and 
WMAT training. The units of the course are: Command and Con- 
trol. This covers what the senior fire officer does in coordinating 
incident management. Tactics and Strategies of Fire Ground Opera- 
tions. This unit covers basic tactics and strategies, but also 
touches on HAZMAT's effects on tactics and strategy. Structural 
Fire Suppression. This unit includes recognition and identifica- 
tion. Fire Ground Tactical Operations HAZMAT. This unit covers the 
eight step process for controlling a W M A T  incident. Contingency 
Operations-This unit simulates various fire fighting and HAZMAT 
incidents to allow application of course knowledge. Review of Tech- 
nology-This section looks at what is new in the field. - 
HXT 
Optional ~ 

80 hours 

Fire Chief, Assistant or Deputy Fire Chief & Level 11 all positions. 
Chanute AFB, IL 

-I 

Hazardous Materials Crisis Management 
Center for Professional Advancement/ P.O. Box a/ East Brunswick, 
NJ 08816/ (201)238-1600 
Course 
This course covers W M A T  incidents; basic sciences; hazard 
classes/NFPA 704;  ,individual responsibility; fire and combustible 
material hazards; compressed gasses and pressurized systems; explo- 
sive and highly reactive chemicals; corrosive materials; training 
requirements; radioactive material emergencies; toxic material life 
hazards; personal protective equipment; evacuation; DECIDE; spill 
control; and emergency response planning. 
HMT 
3 days 
unk 
FRO 
negotiable 

TI Hazardous Spill Clean-up 
CT Center €or Professional Advancement 
TP course 
SH This course covers HAZMAT overview; spill response and control; 

protective equipment; a visit to a chemical detoxification plant; a 
visit to an EPA contractor; legal responsibilities of spillers; 
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industrial hygiene and toxicology; visits to an environmental lab 
and a hazardous spill contractor; equipment demonstrations; case 
study; fire fighting and hazards; and management of spill preven- 
tion. 

LV ws 
LG 4 days 
CS $935.00 
PR HMT 
LO negotiable 

TI Hazardous Waste Management: Regulations and Technology 
CT Center for Professional Advancement 
TP Course 
SM This is a course for bio-environmental engineers. It covers topics 

LV BEE 
LG 4 days 
CS $955.00 
PR unk 
M negotiable 

related to regulatory compliance. 

TI First on the Scene 
CT Chemical Manufacturers Assoc., 2501 M St., N.W., Washington, D.C. 

20037 
TP Video 
SM The film uses two scenarios involving hazardous materials (car/tcink 

truck accident and a van trailer incident) to stress the five key 
points of approaching cautiously, identifying hazards, securing the 
rite, obtaining help, and deciding on site entry. 

LV FEWFRO 
LG 31 min. (includes a discussion guide and brochure) 
CS Films are available €or a 2 week loan period at no charge; purchase 

PI\ 
Lo 

price for 314" is $25, while price for VHS/Beta is $15. 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Hiamisburg, Anatomy of a Response 
Chemical Manufacturers Arsoc., 2501 M St., N.W., Washington, D.C. 
20037 
Video 
This film shows what is necessary t o  deal with an accident involving 
hazardous materials by showing the actions taken by the people in 
Hiamisburg. The information presented illustrates the importance of 
emergency planning and preparedness. 

19 min. 
Films are available for a 2 week loan period at no charge. 

FBA/FRO 
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Teamwork 
Chemical Manufacturers ASSOC., 2501 M St., N.W., Washington, D.C. 
20037 
Video 
This film takes the viewer through each phase of an incident 
involving an overturned tank truck. Topics covered include rescue, 
containment, evacuation, stopping the leak, transfer, cleanup, 
decontamination, and critique. 

no info. 
Films are available for a 2 week loan period at no charge. 

FRA/ FRO 

CHEHTREC Emergency Response Team Workshop 
Chemical Manufacturers Association/2501 M Street, NW/Washington, 
D.C. 20037 / (202)887-1100 
Course 
This workshop provides the latest information on scene handling by 
company emergency response teams, including preparedness, contain- 
ment, capping and transferring in tank cars, patching and handling 
leaking containers, spill response, breathing and protective equip- 
ment, coamunications, and field techniques. 
FRO 
2 days 
$300.00 
FRA 
negotiable 

TI Management of Chemical Releases 
CT Chemical Safety Associates, Inc. 8388 Vickers St., Suite 201, San 

TP Course : classroom and field 
SM Classroom topics include evacuation of areas, identification of 

hazards, selection of personal protective equipment, selection of 
spill response materials and supplies, organization of a spill 
response team, decontamination and facility restoration. Hands-on 
field activities involve use of personal equipment, demonstrations 
on liquid acid neutralizer, liquid caustic neutralizer, sorbents; 
also five participant simulations on acid spill response, solvent 
spill response, caustic spill response, oil spill response, and site 
closure and decontamination. 

LV FRO 
LG 2 days on-site; 3 days off-site 
CS On-site : 1 student, $550; 2-3 students, $520 ea.; 4 or more, $500 

ea. Off-site : $8450 (includes 2 instructors and their expenses, 
student manuals for up to 30, and handouts -- does not include 
equipment, chemicals, or clean-up materials). 

Diego, CA 92111 ; Contact: Heidi Fickinger 

PR 
Lo 
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Munitions/Hazardous Materials Fire Fighting 
Chief, Fire Protection Division, 3340 TCHTC/TTMF/STOP 18, Chanute 
AFB, IL 61868-5000 
Course, classroom 
Contains the materials of the NFA Recognition and Identification, 
and Incident Analysis courses. Outline: Classes of HAZMATs-what is 
a HAZMAT; what are life-cycles; how does a HAZMAT emergency occur; 
states of matter and physical properties; states of change; DOT 
hazard class system; regulated aspects. Definitions of HAZMATs-- 
definitions of all classes of HAZMAT and subclaslses Dangerous pro- 
perties of WLMATs--Analyze facts and draw conclusions about the 
dangerous properties of WHAT.  Recognition and identification of 
HA224ATs--containers, labels, placards, placarding requirements, 
limitations of hazard class systems, NFPA 704M, shipping containers, 
additional means of identification, involved personnel, identifying 
names and numbers, shipping papers, pesticide labels. HAZMAT 
publications-DOT, WPA, U.S.Coast Guard, Bureau of Explosives, 
Dangerous Properties of Industrial Materials, Other guides, Manufac- 
turers Safety Data Sheets. Cornsand and control of EiAzwAT accidents 
and incidents-- safety, protective clothing, controlling LP emer- 
gencies, controlling chlorine emergencies, controlling POL storage 
facility fires, controlling leaks and spills, controlling pesticide 
emergencies, coaaaand sequence, incident priorities, size-up, 
etrategic objectives (plan), tactical ops, D.E.C.I.D.E., incident 
priorities, deciding on actions, specifying objectives and tactics, 
technical aseistance. Planning for LlAwAT entergencies-purpose, 
characteristics of an effective plan, steps in preparing plan. 
FRA; some material at FRO level 
optional 
56 hours 

Basic fire fighting training 
Chanute AFB 

-- 

Chlorine and the Firefighter 
Chlorine Institute 
Fi lm 
Topics include properties of hazardous materials, planning for inci- 
dent response, and methods of handling flammable and nonflammable 
materials, 
FBA/FRO 

$330 

.i. 

TI Handling Packaged Chlorine Cas 
CT Chlorine Institute 
TP Video ; Slides 
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Topics include properties of hazardous materials, practical guides 
to identifying hazardous materials, handling chlorine gas, and pro- 
tective clothing. 
FRA/FRO 

Slides, $125 ; VEiS Video, $190 

Hazardous Materials I 
Cochise College, Rt. 1, Box 100, Douglas, AZ 85607 
Course : classroom 
Topics include a review of chemistry fundamentals, types of chemi- 
cals and processes, and laws at Federal, State and local levels per- 
taining to use, storage, and transportation of chemicals. 
FRO 
1 semester (3 hrs.) 
Tuition at Chochise College 

Cochise College 

Hazardous Materials I1 
Cochise College, Rt. 1, Box 100, Douglas, AZ 85607 
Course : classroom 
Topics include hazards of radioactive materials, precautions to 
observe in fighting fires involving hazardous materials, and labora- 
tory demonstrations of incompatible chemicals. 
FRO 
Hazardous Materials I, also taught at Cochise College 
1 semester (3 hrs.) 
Tuition at Chochise College 

Cochise College 

Federal Hazardous Materials Regulations and Requirements 
Colorado Training Institute 
Cour se 
This is a course for shippers, carriers and enforcement personnel. 
It covers federal regulations, moral responsibilities, packaging, 
labeling and marking, shipping documents, shipping logistics, 
handling regulations, response to spill, assistance and notification 
of official agencies, and cargo compatibilities. 
XMS 
1 week 
$250.00 
none 
Denver, CO 
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In-Depth Hazardous Material 
Colorado Training Institute 
Course 
The course covers federal regulations, assistance and notification 
of official agencies, various classes and specific types of liAZMATs, 
cargo tank construction, electrical hazards, pipelines, planning, 
equipment, hazardous wastes, containment and control, and rail 
transportation. There are hands-on exercises in waterway tactics, 
and container patching. 
FRO 
2 weeks 
$250.00 
HAZMAT Awareness or equivalent 
Denver, CO 

TI Hazardous Material Awareness 
CT Colorado Training Institute/1001 East 62nd Ave./Denver, CO 

80216/(303)289-4891 
. TP Course 
SM Covers classes, labels and placards for WHAT, shipping documents, 

rail and air transportation, emergency response procedures, 
pre-hospital care, cargo tanks, assistance and notification of 
official agencies, pre-emergency planning. 

LV FRA 
LG 3 days 
CS $75.00 
PR none 
LO negotiable 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Hazardous Substance Incident Response Management Course 
Commanding Officer, Naval'Energy and Environmental Support Activity, 
Port Hueneme, CA 93043 
Course:classroom and field 
This course teaches HAZMAT recognition and identification, chemical 
and toxicological properties, technical assistance organizations and 
information sources, personal expoeure guidelines, respiratory pro- 
tection, air monitoring instruments, protective clothing, standard 
operating safety guidelines, control and containment techniques, 
sampling and cleanup techniques, contingency planning, field 
exercises, and a simulation exercise 
FRO 
5 days 

various bas e s 

TI Hazardous Materials Information Course 
CT Comnanding Officer, Naval Environmental Health Center, Naval 

Station, Bldg. x-353, Norfolk, VA 23511-6695; Attn: Head, Hazardous 
Materials Division 
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Course 
This course is designed to train U.S. Navy personnel in the use and 
maintenance of the Hazardous Materials Information System (EIMIS). 
No outline or other information was available, due to course not 
being completed at time of request. 
Unknown, probably FRA 
unknown 
Unknown 
U.S. Military 
Norfolk, VA, Naval Station 

Chemical Hazard Prediction 
Darcom Annnunition Center 
Course 
This course covers production of downwind hazard areas following a 
release of HAZMAT, and discusses the chemical and physical proper- . 
ties, toxicity, and physiological effects of various HAZMATs. 
HMT 
4 days 
unk 
FBA 
Darcom 

Fire, Radiation, and Explosive Xazards 
Darcom Ammtnition Center 
Course 
This course provides the basic skills to cope with a radiation or 
explosives hazard for-transporters 
na 
4 days 
unk 
none 
Darcom 

Introduction to Chemical AccidentiIncident Control 
Darcom Ammunition Center 
Course 
This course covers the incident connnand structure, local chemical/ 
accident/incident control plans, munitions, and the policies, 
responsibilities and procedures to cope with chemical emergency 
response leadership. 
EMS 
3 days 
unk 
unk 
Darcom 
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Technical Transportation of Hazardous Materials 
Darcom Ammunition Center 
Course 
This course is designed for persons who transport W M A T s ,  and 
covers all modes of transport, emphasizing regulations, planning, 
packaging, marking, labeling, compatibility requirements, placard- 
ing, and documentation of HAZMATs in shipment. 
na 
2 weeks 
unk 

Darcom 

Analysis of Hazardous Materials Emergencies for Emergency Program 
Managers 
Emergency Wanagemeat Institute, 16825 S. Seton Ave., Emitsburg, 
t4D 21727 
Course : classroom 
Topics covered include basic emergency response, how to set up 
connoand sessions, decision process for action (use of decision tree, 
etc.) , and taking appropriate action, depending on individual cases 
HMS 
12 hours 
Free 

Offsite or Emmitsburg, M3 

Analysis of Hazardous Haterials Emergencies for Emergency Program 
Managers 
Emergency Management Institute, Errmitsburg, HD 
Course 
The course covers the dangers posed by KAZMAT incidents and how 
those dangers affect the role and tasks of the emergency manager. 
The course focuses also on key situational factors at the scene of 
accidents. 
WS 
2 days 

Emergency Management Institute, Emmitsburg, 

TI 
CT Emergency Management Institute, Emitsburg, MD 
TP Course 
SH 

Fundamentals Course for Radiological Monitors 

This course is designed for personnel who perfom radiologic monitor 
duties. Topics include radiation fundamentals, radiation detection 
instruments, monitoring techniques, radiological defense actions, 
basic nuclear weapons effects and protective actions, and peacetime 
first responder actions. Aa optional four hour update- is also 
available. 
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Fundamentals Course for Radiological Response Teams 
Emergency Management Institute, 16825 S. Seton Ave., -itsburg, 
MD 21727 
Course: classroom and field 
Topics include an overview of radiological emergencies, radiological 
protection, fundamentals, biological effects and risks, special 
nuclear attack considerations, monitoring instruments, exposure and 
contamination control techniques, assessing on-scene radiological 
hazards, protective radiological exercises, nuclear attack exercise, 
and state and local radiological protection system. 
FRO 
5 days 
no info. 

onsite or offsite 

Hazardous Materials Contingency Planning 
Emergency Management Institute, 16825 S. Seton Ave., bitsburg, 
MD 
Course: classroom 
This c o u , $ e  covers emergencies including transportation, use, 
storage, and disposal of hazardous materials. Also included are 
episodic releases of air toxic chemicals from fixed-site facili- 
ties. Other topics are interagency cooperation, identification of 
available technical assistance, tactical requirement, hazardous 
materials characteristics, and regulatory compliance. 
€IUS 
1 week 
Residential costs are provided free of charge except for federal 
employees and foreign students. 

21727 (co-sponsored by FEMA, EPA, and DOT) 

Course is taught on-site at the National Emergency Training Center 
in Emmitsburg, MD 

TI 
CT Emergency Management Institute, 16825 S. Seton Ave., bitsburg, 

TP Course: classroom 
SM This course is designed to qualify instructors to conduct the field 

course "Hazardous Materials Contingency Planning." Training topics 
include transportation, use, storage, and disposal of hazardous 
materials and episodic releases of air toxic chemicals from fixed- 
site facilities. This is just one course in the Train-the-Trainer 
curriculum. 

Hazardous Materials Contingency Planning (Train-the-Trainer) 

MD 21727 
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Residence hall lodging is provided free of charge except for federal 
employees and foreign students. 

Course can be taught off-site 
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Hazardous Materials Contingency Planning 
Emergency Management Institute, Emitsburg, MD 
Class 
Emphasis is placed on interagency cooperation and identification of 
technical assistance available. Topics include local, State, and 
Federal mechanisms to assist in planning and response; also, tacti- 
cal requirements, HAZMAT characteristics, and regulatory compli- 
ance . 
IinS 
one week 

HMS responsible for policy and strategic planning and response 
Ennuitsburg, MD 

IEMC/Hazardous Materials 
Emergency Management Institute, 16825 S. Seton Ave., Emmitoburg, 
MD 21727 
Course: classroom 
This specialized Integrated Emergency Management Course addresses 
the unique problems associated with transportation accidents involv- 
ing radioactive, toxic and other HAZMATs. 
FELA 
Experience in State or local emergency operations is desirable 
and/or previous participation in NETC training courses. 
4 days 
no info. 

Course is taught on-site at the National Emergency Training Center 
in W t s b u r g ,  M) 

TI Integrated Emergency Management Course : Hazardous Materials 
CT Emergency Management Institute, 16825 S. Seton Ave., hitsburg, 

TP Course: classroom and field 
SM Topics include packaging and identifying hazardous materials, 

decision-making, emergency prograrn management, protective equipment, 
emergency evacuation, media relations, stress management, and a 
scenario incident. 

HD 21727 

LV HMT 

CS no info. 
LG a days 
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Radiological Emergency Preparedness Planning Course 
Emergency Management Institute, 16825 S. Seton Avenue, Enrmitsburg, 
MD 21727 
Course: classroom and field 
Topics include analysis of radiological hazards, off-site monitoring 
and instrumentation, radiological protective actions, regulatory 
considerations, planning policies and criteria, planning workshop, 
planning, conducting and evaluating exercises, media relations, and 
presenting the plan to the public. 
HMS 
5 days 
no info. 

Emnitsburg, MD 

TI 
CT 

Radiological Emergency Response and Operations 
Emergency Management Institute, 16825 S. Seton Ave., Emnitsburg, 
MD 21727 

TP Course : field 
SM This operations course, conducted at the Nevada Test Site near Las 

Vegas, is an exercise-based training course that teaches response 
and management of radiological incidents to include on-scene 
radiological monitoring, procedures for radiation exposure and con- 
tamination control, accident victim rescue, care techniques, and 
reporting procedures. 

LV FRO 
LG 8 112 days 
CS Residence lodging is provided free of charge except for federal 

PB 
LO Nevada Test Site 

employees and foreign students. 
Member of a Radiological Response Team 

TI Hazardous Substances Regulation and Technical Conference 
CT Executive Enterprises 
TP Course (workshop) : classroom 
SM Topics include Superfund (settlement procedures and policies, 

administrative process), RCRA, corrective action, and remedial 
methodologies. 

LV H.MS...detailed info not available 
LG 2 days 
CS First registrant, $895 ; each additional from the same company, 

$795 PB 
u) offsite 
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Emergency Management Training and Education Instructor Guides and 
Student Manuals 
FEMA, P.O. Box 8181, Washington, D.C. 20024 
Manual 
Instructor guides provide detailed outlines and procedures for con- 
ducting training sessions on specific topics for school classrooms 
and emergency personnel. Student manuals provide basic training 
information for students in specified topic areas. 

Free 

FEW Computer-Generated Exercise Scenarios 
FEMA, P.O. Box 8181, Washington, D.C. 20024 
Computerized Learning 
Exercise scenarios, created by Texas A b M on computer diskettes for 
F W ,  include HAZMAT railroad, W H A T  fixed s i t e ,  and HAZMAT highway 
incidents that may be adapted to specific exercise needs using local 
officials, sites and planning strategies; also includes nuclear 
accident scenario. 
FRO 
Program needs IBM compatible hardware to run. 

Free to borrow 

T I  HAZMAT Training Program 
CT Fire Department of City of New York, Brooklyn, NY 
TP Course:classroom and field 
SI4 This two week training program is the introductory program for NY 

BBzHlhT Unit members. It consists of orientation to the fiAzwAT prob- 
l em in NYC, introduction to the chemistry and physical properties of 
ElAWAT, classifications of HAZMATs, placarding and labeling, con- 
tainers and packaging, shipping documents, infarmetion resources, 
radiologic monitoring, detection instruments training, cooperating 
agencies, pre- and post-incident analysis, HAZMAT incident progres- 
sions, the decision making process, W H A T  Team intervention, 
strategy and tactics, operating procedures, command post, familiar- 
ization with equipment, SCBA, protective clothing and donning pro- 
tective clothing, conammications system, a i r  and hand tools, leak 
sealing kits and compounds, diking and absorbing material, control 
methods for leaks, spills and vapor releases, exercises in Leaks, 
overpacking, drum leak sealing, rope slide, driver training, and 
three incident scenarios. 

LV FRO 
LG 2 weeks, encompasses both FRA and FRO. 
CS unk 
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Hazardous Materials - First Responder 
Fire Protection Branch, 366 Civil Engineering Squadron (TAC) , 
Mountain Home AFB, ID 83648 
Course: Classroom with equipment hands-on 
The course covers decision making in emergencies (DECIDE process) , 
the eight-step management method, basic first response procedures, 
HAZMAT definitions, NFPA 704 Identification of Fire Hazards of 
Materials familiarization, HAZMAT behavior and interruption of basic 
events, equipment locally available for HAZMAT control, decontamina- 
tion methods, site selection for DECON, and HAZMAT safety 
F U  
5 hours 

Mountain Home AFB 

HAZMAT I 
Fire Tech, Rancho Santiago College, 17th at Bristol, Santa Anna, CA 
92706 
Course 
The course covers identification, isolation, confinement and con- 
tainment of HAZMAT. It is aimed primarily at meeting SARA Title I11 
continuing education requirements for First Responders. 
FRA Continuing Ed 
18 hours 

. $25 000 

Rancho Santiago College 

TI HAZMAT I1 
CT Fire Tech, Rancho Santiago College, 17th at Bristol, Santa Anna, 

CA 92706 
TP Course: Classroom and field--Academy format 
SM The course is divided into four week-long units, described below: 

1. Properties of Hazmat--chemical terminology, compounds, important 
terms, reactions and compatibilities; 2. XAZMAT Safety Considera- 
tions--toxicity, properties and protective measures for a variety of 
compounds, including farm chemicals, pesticides, and industrial 
chemicals; 3. Assessing HAZMAT Emergencies-covers incidents at 
fixed facilities, pipelines, maritime vessels and terminals, air- 
craft, railroads, trucks and comon carriers; 4. Procedures for 
Handling W H A T  Emergencies-covers detection devices, evacuation, 
environmental protection, legislative requirements and regulations, 
analysis of control measures, and the incident command system. 

LV EMT 
LG 4 weeks / 168 hours 

516 



cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
LO 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PE 
Lo 

$160 without CA certification; $200 vith CA certification 

Rancho Santiago College 

Incident Colemand System 
Fire Tech, Rancho Santiago College, 17th at Bristol, Santa Anna, 
CA 92706 
Classroom 
This course is aimed primarily at completing SARA Title I11 con- 
tinuing education requirements for First Responders. It is a 
16 hour course devoted to the incident command system of a typical 
HAZMAT response. 
FBA 
16 hours 
$10 .OO 

Rancho Santiago College 

Various WMAT classes 
FIRECONI P.O. Box 4882/ Lancaster, PA 17604/ (717)354-2411 
Classes 
FIRECON offers a number of short courses which can be aggregated to 
make up the content of a FLU and 8 FRO course. Classes include: 
Introduction to Hazardous Materials ( 6  hrs); Hazardous Materials 
Incident Tactics (6 hours); Hazardous Materials Leak Control 
($2 hours); Handling Petroleum Storage Facility Incidents ( 6  hrs); 
Handling Industrial Hazardous Materials Incidents ( 6  hrs); Handling 
HAZMAT Trucking Incidents (6 hrs); Handling HUMAT Railroad Inci- 
dents ( 6  hrs); Handling Pipeline Incidents ( 6  hrs); Handling 
Flammable Liquid Fires (6 hrs); Flanrmable Gas Firefighting (12 hrs); 
and Airport Fire Fighter (60 hrs). 
FEU/ FRO 
various 
unk 
unk 
negotiable 

CAMEO Instructor 
Genwest Systems, Inc. 
Works hop 
The course teaches i 

various 

truct rs he basics of CAMEO, as well as 
strategies for teaching others about the system. 
IIMT and HMS, to meet local requirements 
5 days 
$595 .OO ( 1988 
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CAMEO Workshop 
Genwest Systems, Inc. 
Workshop 
The first day of this workshopfcourse is devoted to learning the 
Macintosh computer, and an overview of CAMEO. A whole day of train- 
ing is devoted to the air model. Two days are devoted to the data- 
base, including hypercard use, facilities, creating and using maps 
and a practice session, CODEBREAKER, customizing CAMEO, and using 
the database with a practice session. The final day covers SAEU 
Title I11 recording and reporting, an open session for topics of 
interest, and a comprehensive exercise. 
FRO 
Five days 
$595 .OO (1988) 

various 

Hazardous Material Control and Emergency Response 
Georgia Institute of Technology, Atlanta, FA 30332 
Course : classroom and field 
Topics include toxicology, emergency medical treatment, protective 
clothing, containment, chemical properties, aid and assistance, leak 
confinement, treating releases, recovery and removal of W M A T ,  air 
sampling, decontamination, public relations, handling gases, 
environmental sampling, and legalities; the two simulations include 
protective clothing, dec.ontamination, spill containment, and spill 
containment methods. 
FRO 
5 days 
$695 

Ga Tech 

Emergency Planning and Comunity-Right-to-Know 
Government Institutes, Inc., 966 Hungerford Dr. 124 ,  Rockville, MD 
20850 
Course: classroom 
This course focuses on Title 111; the purpose of the course is to 
aid in understanding compliance and to enhance response capabili- 
ties. Specific information includes reporting, communications, 
public relations, and collecting and managing data. 
HMS...not recommended 
3 days or 2 days 
3 days, $895 ; 2 days, $795 

LO Course can be taught off-site. 
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Environmental Laws and Regulations: 
Government Institutes, Inc., 966 Hungerford Dr. # 2 4 ,  Rockville, MD 
20850 
Course: classroom 
Legislative topics include environmental law, water pollution, clean 
air, Superfund, SARA, Community-Right-to-Know, RCRA, Safe Drinking 
Water Act, Toxic Substances Control Act, FIFRA, and OSHA. 
Not recornmended 
2 days 
$795 

Compliance Course 

Course can be taught off-site 

Environmental Laws Update Course 
Government Institutes, Inc., 966 Hungerford Dr. X24, Rockville, MD 
20850 
Course: classroom 
Legislative topics include updates and amendments to RCRA, TSD, 
SARA, Community-Right-to-Know, Clean Water Act, OSHA, air pollution, 
and asbestos. 
Not reconmended 
2 days 
$795 

Course can be taught off-site. 

TI 
CT Government Institutes, Inc., 966 Hungerford Dr. 1 2 4 ,  Rockville, MD 

TP Course: classroom 
SM Topics include right-to-know impact on chemical users, emergency 

planning and notification requirements, reporting requirements, 
liabilities, public relations, practical suggestions for compliance, 
estimating air emissions, and case study of Union Carbide. 

SARA Title I11 Compliance Update Course 

20850 

LV HMS....not recoamended 
LG 2 days 
cs $795 
PR 
LO Course can be taught off-site. 

TI Hazardous Materials 
GT Greenfield Community College, One College Dr., Greenfield, MA 01301 
TP Course: classroom 
SM Topics include a review of basic chemistry, storage and handling of 

hazardous materials, laws and standards, and fire fighting practices 
within extreme fire hazard areas. , 

LV F&A 
SM Introduction to Fire Protection, Fundamentals of Fire Prevention, 

and Basic Principles of Chemistry (or equivalent), all also taught 
at Greenfield Community College. 
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TI 
CT 

1 semester ( 3  hrs.) 
Tuition at Greenfield C o m n i t y  College 

Greenfield 

A Hazardous Materials Emergency Response . . . Scene Decisions 
Hazmat Resource Inc., 2660 Horizon Dr., S.E., Grand Rapids, MI 
49506 
Video 
This program shows the responder how to prioritize decision making, 
consider materials characteristics and quantities, container condi- 
tion, weather conditions, terrain, population density, personal pro- 
tective equipment, rescue, controlling ignition sources and fire; 
stop the release, contain the spill and its vapors, transfer the 
product, clear the wreckage, and clean up. 
FRO/HMT 

$325 

A Hazardous Materials Emergency Response . . . Community Decisions 
Hazmat Resource Inc., 2660 Horizon Dr., S.E., Grand Rapids, MI 
49506 
Video 
The content of this video revolves around planning strategies. 
HMT/HMS 

$325 

A Hazardous Materials Emergency . . Incident Management 
Hazmat Resource Inc., 2660 Horizon Dr., S.E., Grand Rapids, MI 49506 
Video 
Topics include classifying the incident, establishing Risk Area 
Boundaries, the Command Post Staging Area, and how to effectively 
organize the scene into hazard working areas; interaction with the 
media and other organizations is also included. 
HMT/HMS 

$325 

Emergency Medicine 
Hazmat Resource Inc., 2660 Horizon Dr., S.E., Grand Rapids, MI 
49506 
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TP Video 
SM Topics include treating and transporting hazardous materials expo- 

sure victims while protecting the responders, their equipment, and 
the facilities from contamination. 

LV FRO/HMT 
LG 
cs $30 
PR 
u) 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
LO 

TI 
c1: 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Identification Procedures 
Hazmat Resource Inc., 2660 Horizon Dr., S.E., Grand Rapids, MI 
49506 
Video 
The content of this tape revolves around identifying hazardous 
materials. Topic include placarding, NFPA symbols, other hazard 
class identification systems, and rules and regulations that govern 
highway and rail shipments. 
FRA/FRO 

$150 

The First Responder 
Hazmat Resource Inc., 2660 Horizon k., S.E. ,  Grand Rapids, HI 
49506 
Video 
Topics in this two yolume series include approaching the scene, 
materials identification, communication, types of incidents, risk 
identification, handling the material, and rescue procedures. 
E’RA/FRO 

$200 

Incident Management 
WMAT Resource, Inc., 2660 Horizon Dr., Grand Rapids, HI 
Video 
Topics include classifying the incident, establishing Risk Area 
Boundaries, the Command Post, and Staging Area, organizing the 
scene, media interaction, and interagency cooperation and coordina- 
tion. 
HMT/HMS 

49506 

$325 
...... 
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SM 
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LG 

Incident Scene Decisions 
HAZMAT Resource, Inc., 2660 Horizon Dr., Grand Rapids, MI 49506 
Video 
Topics include how to prioritize decision making, consider materials 
characteristics and quantities, container condition, weather condi- 
tions, terrain, population density, protective equipment, and 
rescue . 
FRO/~IMT/IIMS 

$325 

Containment and Control Operations 
W M A T  unit, Fort Worth Fire Department, Fort Worth, TX 
Class 
This course is a combination of several class and exercises 
lessons. These include plugging and patching (4 hrs.), propane 
burnoff ( 3  hrs), recovery drums (1 hr), booms and WMAT pads 
( 4  hrs), chlorine leak kits A, B and C ( 9  hrs), and various types of 
specialized equipment (water drill s a w 3  hrs, air cutting gun-1 hr, 
Hurst tool-4 hrs, AHACUS- 1 hr, and ItL 98 saw and jackhsnrmer-3 hrs). 
FRO 
33 hours 
unk 

Possibly negotiable 

Foam Operations 
HAZMAT.Unit, Fort Worth Fire Department, Fort Worth, TX 
Course: class and drills 
This course is a compilation of training lessons on foam theory, 
types of foam, types of equipment used for foam application, and 
foam pump applications including around-the-pump proportioner. 
Students use the equipment to apply foam. 

6 hours 

Possibly negotiable 

Monitoring Equipment 
flAzHAT Unit, Fort Worth Fire Department, Fort Worth, TX 
Course, classroom 
This course is a compilation of inservice units on use of the MSA 
Explosimeter 2-A, TIF 8800 Gas Detector, EN MET CGS-80, EN MET 
CGS-100, and Hnu Photoionization Analyzer. 
FRO 
5 hours 
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TI 
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SM 

LV 
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CT 

TP 
SH 

LV 
LG 
cs 
PR 
Lo 

Protective Clothing 
W H A T  Unit, Fort Worth Fire Department, Fort Worth, TX 
Course with hands-on exercises 
The course is a compilation of training classes covering levels of 
protection, cocoon suite, splash suits, and encapsulated suits. 
Students are taught selection, compatibility, donning the suits, 
working in them, cleaning the suits, and storing them. 
FRO 
11 hours 
unk 

unk 

Health and Safety Training for Hazardous Waste Workers 
Industrial Resource Development Company, 2490 General Armistead 
Ave., Suite 303, Norristown, PA 19403 ; Contact : Russel U. Phifer 
Course: classroom and field 
Topics covered include environmental regulations, chemical hazards 
(air monitoring and toxicology), personnel protection (protective 
clothing, SCBA, other respirators), hands-on field exercises 
(including a dress out and a mock drill), decontamination, hazard 
analysis, and hazardous materials handling. 
FRO 
5 days 
$695 /student 

Off si te 

TI Chemical Information System (ICIS) ; Chemical Information System 

CT Information Consultants, Inc. ; Chemical Informatian System, Inc. 
(CIS) 

TP Database 
SI4 These two different database systems produced by two different 

companies both contain similar databases. Those in common include 
Oil and Hazardous Materials Technical Assistance Data System 
(OWADS), which contains safety data for spill response; Chemical 
Evaluation Search and Retrieval (CAESARS), which gives detailed 
phyaical/chen~ical, toxicological, and environmental information; and 
HIOSH Registry of Toxic Effects of Chemical Substances (RTECS), 
which provides acute data, TLV's, standards, aquatic toxicity, 
regulatory infotmation, and HTP test status. 

LV 
I& 
cs 
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PR 
LO 

TI 
CT Institute of Hazardous Materials Management, 5010 A Nicholoson Lane, 

TP Book 
SM 

Certified Hazardous Materials Manager Study Guide and Handbook 

Rockville, MD 20852 

This book was written to help prepare candidates €or the certifica- 
tion exam offered by the Institute. Topics include liability and 
compliance, toxicology, chemistry and hazardous materials, RCRA 
overview, hazardous waste storage, chemical and physical analysis, 
accident scenario training, worker right-to-know, OSHA requirements, 
and Toric Substances Control Act (TSCA). 

LV BIOENVIRONMENTAL ENGINEER 
LG 

PB 
Lo 

cs $27 

TI 
CT Institute of Hazardous Materials Management, 5010 A Nicholson Lane, 

TP Certification Program 
SM Qualification requirements include professional experience in 

hazardous materials, achievement in the field of hazardous mate- 
rials * and successful completion of the examinat ion offered by the 
Institute. Exam topics cover laws, compliance standards, management 
of hazmat programs, and science and technology. 

Institute of Hazardous Materials Management Certification Program 

Rockville, MD 20852 

LV BIOENVIRONMENTAL ENGINEER CERTIFICATION 
LG 
CS Application fee, $65; Certification maintenance (annual), $40; 

PB 
Lo 

Examination fee, $75 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Practical Tactical Considerations 
International Society of Fire Service Instructors, 20 Main S t . ,  
Ashland, HA 01721 
Course: classroom 
Topics include identification of hazardous materials, considerations 
for responders, information resources, tactical considerations 
(command posts), personal protective clothing, evacuation, and 
decontamination, 
FRO 
12 hours 
Depends on the number of participants. 

Negotiable 
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Hazardous Chemical Safety Seminar 
J. T. Baker, Inc., 222 Bed School Lane, Phillipsburg, NJ 08865 Con- 
tact: William H. Norton 
Course: classroom 
Topics covered include the hazard communication standard, labeling 
and the Material Safety Data Sheer (MSDS), flannnable Liquids and 
solids, flammable materials workshop (vapor phase explosions and 
static electricity), corrosive chemicals, eye and face protection 
and shielding, insidious hazards, toxic chemicals, chemical storage, 
sources of information, chemical waste disposal (RCRA), cryogenic 
liquids and compressed gases, safety audit, responses to emergency 
situations (decontamination and emergency equipment). The course is 
primarily targeted at industry, not responders. 
Not recommended 
2 days (14 hours) 
$7,800 ; a charge of $195 is assessed for each person over 
40 attendees. 

Negotiable 

Hazardous Chemical Spill Response Workshop 
J. T. Baker, Inc., 222 Red School Lane, Phillipsburg, NJ 08865; 
Contact: William 8.  Norton 
Course: classroom and field 
Topics covered in this course include definition of a spill, chemi- 
cal safety review (labeling, flaemables, corrosives, and torics), 
spill response procedures, evacuation procedures, personal protec- 
tive equipment, spill control media, decontamination procedures, the 
spill response team, hazardous waste management, and MSDS. The 
second day is spent on hands-on exercises involving fire extin- 
guisher practice, protective equipment use, spill response demon- 
stration, spill response practice (flaPomabLe liquids, acids, 
caustics, and l'unknowns"), and cleanup, decontamination, and closure 
of the site. 
FRO 
20-25 students are reconmended; no more than 30 can attend for the 
second day. 
2 days 
$7,800 ; a charge of $200 is assessed for each additional person 
over 25 participants. 

Qffsite 

TI Hazardous Chemical Safety Training 
CT J.T. Baker Chemical Co. 
TP Class 
SEI The course covers hazard8 analysis; chemical safety, flannaable 

liquids and solids; vapor phase explosions; static electricity; 
corrosive chemicals; protection; insidious hazards; toxic chemicals 
and monitoring; chemical storage-building design, safety cabinets, 
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separation of incompatible chemicals; sources of information; chemi- 
cal waste disposal--RCRA; cryogenic liquids and compressed gases, 
labeling, MSDS; emergency response; decontamination; and emergency 
s hi pmen t . 
FRO 
up to 40 
16 hours 
$295-395 each, or $1,800 inhouse for all 
FRA 
negotiable 

24 Hour Emergency Response Course 
Law Environmental, Inc., 112 Townpark Dr., Kennesaw, GA 30144-5599 
Contact: Jack Peng 
Course: classroom 
Topics include regulations, introduction to hazardous materials, 
chemical properties of hazardous materials, compressed gas and 
cryogenics, flanmable gas control, toxicology, medical surveillance, 
protective clothing, respiratory protection, hazard identification 
and assessment, monitoring and detection, information assistance, 
initial response actions (identification of materials, personnel 
safety, hazard assessment), environmental protection, treating 
releases (patching, stabilization, chemical treatment), recovery and 
removal, and decontamination. 
FRO 
5 days 
$500/person ; discount rate (40x1 for a group of 50 students = 
$300/person 

Off site 

TI Hazardous Chemical Training Course 
CT LCDR. D. W. Jones, U. S. Coast Guard RTC (t-mer), Yorktown, VA 

TP Course, classroom and hands-on 
SM The course has four units: 

23690, FTS 827-2541 

Laws and Authority covers the Rivers and 
Harbors Act of 1899, Federal Water Pollution Control Act, Resource 
Conservation Recovery Act (RCRA), and the Comprehensive Environ- 
mental Response Compensation and Liability Act. Assessment and . 
Evaluation covers assessing and evaluating the hazardous environ- 
ment, use of references and databases, situation evaluation, the 
Coast Guard Chemical Hazard Response Information System, use of 
atmospheric measurement devices, medical monitoring, and Coast 
Guard's policies on pollution response and entry into confined 
spaces. Personal Protective Equipment and Safety is designed to 
provide a basic knowledge of W M A T  site safety, including use of 
personal protective respiratory and clothing equipment. Policy and 
Planning covers use of the Local Contingency Plan in coordinating a 
response, as well as the proper format and content for the plan. 
The section also covers developing an Incident Action Plan, use of 

526 



the National Strike Force, use of the Coast Guard Scientific Support 
Coordinator, and Coast Guard policy on HAZMAT response. 

LV Ia 
ST optional 
LG 80 hours; two weeks 
cs --- 
PR basic fire fighter training 
LO provider 

TI First Responder 
CT Louisiana State Univ., Firemen Training Program, 6868 Nicholson Dr., 

TP Course: classroom 
Si4 This course emphasizes first aid techniques for first responders; 

participants receive First Responder Certification upon successful 
completion of this course. 

Baton Rouge,. LA 70820 

LV FRA 
LG 40 hrs. 
cs $100 
PB 
LO LSU or offsite 

TI 
CT 

TP 
Ski 

LV 
ST 
u; 
cs 
PR 
Lo 

Bazardous Haterials : Hands-On 
Louisiana State Univ., Firemen Training Program, 6868 Nicholson Dr., 
Baton Rouge, LA 70820 
Course: field 
Exercises cover basic response and mitigation of incidents; topics 
include leak control, fire extinguishment, and environmental pro- 
tect ion. 
FRO 
LSU course =MAT In-depth or NFA Hazmat Tactical Considerations 
40 hrs. 
$225 

LSU 

TI Hazardous Materials : In-depth 
CT 

TP Course: field 
Ski Topics include instruction and demonstrations using all eight 

classifications of EIAZMAT, spills, spill containment, W H A T  and the 
5 modes of transportation (highway, rail, air, water, pipeline), and 
regulations. 

Louisiana State Univ., Firemen Training Program, 6868 Nicholson Dr., 
Baton Rouge, LA 70820 

LV FRO 
ST Basic haeraat training COUTSQS 
LG 80 hrs. 
CS $175 
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LG 
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PR 
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TI 
CT 

TP 

LSU 

Xazardous Materials Flammable Gas Night Burn 
Louisiana State Univ., Firemen Training Program, 6868 Nicholson Dr., 
Baton Rouge, LA 70820 
Course: field 
Topics include control and extinguishment of ignited releases of 
flammable class #2 hazardous materials, with a discussion on 
potential hazardous areas including unignited releases and tank 
failures. 
HMT 
4 hrs. 
$50 

LSU 

Hazardous Materials Flamnable Liquid Night Burn 
Louisiana State Univ., Firemen Training Program, 6868 Nicholson Dr., 
Baton Rouge, LA 70820 
Course: field 
Topics include control and extinguishment of ignited releases of 
class 1 3  hazardous materials, with a discussion on protection of 
life and the environment. 
FRO 
Basic hose handling 
4 hrs. 
$50 

LSU 

Xazardous Materials Identification 
Louisiana State Univ., Firemen Training Program, 6868 Nicholson Dr., 
Baton Rouge, LA 70820 
Course: classroom 
Topics revolve around identification of chemicals, with information 
on placards, shipping papers, modes of transportation, and so on. 
FEA 
3 hrs. 
Free 

LSU or offsite 

Xazardous Materials Seminar 
Louisiana State Univ., Firemen Training Program, 6868 Nicholson Dr., 
Baton Rouge, LA 70820 
Course (seminar): classroom 
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SM Topics included are chemistry of hazardous materials, hazardous 
materials identification, fire streams and special agents, command 
post operations, and sa on. 

LV flpcT 
LG 26 hrs. 
CS Free 
PR 
LO LSU or offsite 

TI Hazardous Haterials Up-Date 
CT Louisiana State Univ., Firemen Training Program, 6868 Nicholson D r . ,  

Baton Rouge, LA 70820 
TP Course: classroom and field 
SM Topics include recent additions in rules and regulations, new 

specialized equipment, and storage and shipment of hazardous mate- 
rials; hands-on exercises include -decontamination, containment, 
patching, and extinguishment. 

LV fIHT 
LG 12 hrs. 
CS $50 
PB 12 hours of HAZMAT training 
LO LSU 

TI 
CT 

TP 
SM 

LV 
w: 
cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
w: 
cs 
PR 
u) 

Encapsulating Suits 
Massachusetts Firefighting Academy ; Contact : Deputy William 
Hollack 
Course: classroom and field 
In the process of being developed, this course will concentrate on 
protective clothing. 
FRO 
16-20 hours 
Free 

Negotiable 

Hazardous Material Recognition and Identification 
Massachusetts Firefighting Academy ; Contact : Deputy William 
Hollack 
Course: classroom 
This basic course includes labeling systems for identification of 
hazardous materials, how to further identify hazardous materials, 
how t o  determine an appropriate response, and selection and use of 
protective clothing. 
FRO 
6 hours 
Free 

Negotiable 

529 



TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SH 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 

Chemical Safety: 
Mentor Learning Systems, Santa Clara, CA 
Computerized Learning 
Version 2.0 contains four diskettes with nine instructional lessons 
apiece. Diskette topics are acids, toxics, gases, and solvents; 
lessons are on material identification and response strategies. 

A Hazardous Materials Handling Program 

FRO/HMT 

$395 €or all; $150 each if purchased separately 

na 

Handling Hazardous Waste Spills and Emergencies (RCRA) 
Michigan State Univ., Hazardous Materials/Waste Training Program, 
Kellogg Center, East Lansing, MI 48824 
Course: classroom 
Topics include the nature and extent of the problem, best response 
strategies, appropriate response actions, the role and responsi- 
bility of facility personnel, personal safety, and planning for 
evacuation 
FRA 
1 day 
$45 

Offsite or onsite 

Hazardous Material Risk Assessment, Management, & Communication 
Michigan State Univ., Hazardous Materials/Waste Training Program, 
Kellogg Center, East Lansing, HI 48824 
Course: classroom 
This three-part course designed €or managers includes information on 
hazmat risk assessment, strategies to reduce risk, and methods of 
communicating risk, 
HMT 
1 day 
$45 

Offsite or onsite 

Personal Protective Equipment 
Michigan State Univ., Hazardous Materials/Waste Training Program, 
Kellogg Center, East Lansing, HI 48824 
Course: classroom 
Topics include need for protective equipment, types sf equipment, 
and proper use and maintenance of personal protective equipment. 
FRO 
1 day 
$45 
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Safety in Working with Hazardous Materials/Waste 
Michigan State Univ., Hazardous Materials/Waste Training Program, 
Kellogg Center, East Lansing, MI 
Course: classroom 
Topics include materials handling, storage, labeling, fire safety, 
confined space entry, basic responsibilities, and general hazards 
recognition 
FRO 
1 day 
$45 

48824 

offsite 

Toxic and Physical Effects of Chemicals 
Michigan State Univ., Hazardous HaterialsIWaste Training Program, 
Kellogg Center, East Lansing, MI 48824 
Course: classroom 
Topics include identification of chemical hazards, toxicity, flarrma- 
bility, routes of entry into the body, and doselteaponse relation- 
ship. 
FRO 
1 day 
$45 

Offsite or onsite 

TI Hazardous Materials Awareness Training for Minnesota First 

CT Minnesota State Fire School, 1355 W. Highway 10, Anoka, MN 55303 
TP Course: classroom 
SM Course topics include the recognition and identification of 

hazardous materials, the function of emergency response personnel in 
hazmat emergencies, and a four-step systems analysis approach that 
can be used for response. 

Responders 

LV FEA 
LG 15 hrs. 
cs $75 
PE 
U) Minn State Fire School 

TI Protective Clothing and Equipment for Hazardous ..Aterials 
CT Minnesota State Fire School, 1355 W. Highway lo9 h o l m ,  MN 55303 
TP Course: classroom 
SM Topics include a review of NFPA standards with emphasis on protec- 

tive clothing and equipment, limitations of turnout gear and SCBA, 

53 1 



and field decontamination techniques for general and specialized 
protective clothing. 

LV FRO 
LG 15 hrs. 

PB 
u) Minn Fire School 

CS $75 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
LO 

TI 

CT 

TP 
SH 

Emergency Management Computer-Aided Trainer (EMCAT) 
NASA/ George C. Marshall Space Flight Center, AL 35812 
computerized training 
EXCAT is a computer and video disk fire simulator which is capable 
of providing multiple fire scenarios for fire fighter training. At 
present, EMCAT does no& incorporate W M A T  scenarios, but develop- 
ment might be possible. 
all 
na 
unk 
na 
na 

DIPPR (Design Institute for Physical Property data compilation of 
pure Compound ProperTies 
National Bureau of Standards, Office of Standards Reference Data 
A323 Physics Bldg.,  Gaithersburg, MD 
Database 
This database that currently contains information on 29 properties 
for 346 chemical compounds of high industrial priority is designed 
to provide users with quick access to important information on the 
behavior of hazardous substances and their reactions under various 
temperatures and pressures. 

20899 

LV 
LG 
cs 
PR 
Lo 

TI 
CT National Draeger, Inc., 101 Technology Dr., P.O. Box 120, 

TP Course: field 
SH The major emphasis of this course is respiratory equipment training 

in a mobile training unit that provides simulation of situations 
that could be encountered during an emergency response. Training 
includes instruction in how to put on equipment and actual usage of 
equipment. Personnel climb ladders and work in tunnels and tanks 
while performing emergency response actions under conditions of 
heat, smoke, noise, and/or darkness. 

National Draeger Mobile Training Facility 

Pittsburgh, PA 15230; Contact: Karen Cox 

LV FBOIHMT 
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LG Day or week; flexible scheduling according to needs. 
CS $45O/day or $2600/wk. for unit; $240/day plus expenses for 

instructor; transportation costs are additional. 
PB 
LO Negotiable 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
LO 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PE 
Lo 

TI 
CT 
TP 
SM 

LV 
LG 
cs 

PR 
u) 

Hazardous Materials Tactics: Scene Safety 
National Emergency Training Center, 16825 South Seton Ave., 
Emmitsburg, MD 21727 
Video 
A videoconference panel focuses on the "nuts and bolts" of scene 
safety, establishment of exclusion zones, contamination reduction 
areas, operations section set-up, communications-operations to hot 
zone personnel, Livingston LA operations section in action, decon- 
tamination, logistics of a major incident command post, and national 
audience interaction. 
F%O/HMT 

3/4" - $105 ; VHS/Beta -- $50 

Hazardous Materials : The Pesticide Challenge 
National Fire Academy, 16825 S. Seton Ave., Emitsburg, MD 21727 
Course: classroom 
Topics include recognition and identification of pesticides, expo- 
sure hazards to people, pfoperty and environment, information 
resources, pre-planning, first aid, spill control, and firefighting 
strategies and tactics. 
FEUS 
12 hrs. 
$220 

On or offsite 

Hazardous Uaterials Incident Analysis 
National Fire Academy, 16825 S. Seton Ave., Emmitsburg, MD 21727 
Course: classroom 
Topics covered include classification, labeling, packaging, general 
hazardous materials, behavior of hazardous materials, and estimating 
potential damage from specific types of hazardous materials. 
FBO 

- 

As part of the Train-the-Trainer program, cost is $130. This 
includes 1 instructor's manual, 1 reproducible student's manual, and 
a slide/tape set. 

Emmitrburg, M)/offsite 
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Hazardous Substance Specialist 
National Fire Academy, 16825 S. Seton Ave., Ennnitsburg, MD 21727 
Course: classroom 
Topics include compatibility of products, right-to-know laws, 
chemistry of hazardous materials, and using National Fire Prevention 
codes and local fire codes. 
HMT 
120 hours 
no info. 

TI 
CT National Fire Academy, 16825 S. Seton Ave., Emmitsburg, MD 21727 
TP Video 
SM Topics include classification, labeling, and types of hazardous 

Recognizing and Identifying Hazardous Materials 

materials. 
LV FEWFRO 
LG 
CS As part of the Train-the-Trainer program, cost is $130. This cost 

includes 1 instructor's manual, 1 reproducible student's manual, and 
a slideltape set. 

PR 
Lo 

TI Hazardous Materials Tactical Considerations 
CT National Fire Academy, P.O. Box 70274, Washington, DC 20024 
TP Course: classroom 
SM Subjects covered include hazardous materials response team organiza- 

tion and equipment, hazard recognition, analytical instruments, 
classes of hazardous materials, and protective clothing. Case 
studies from fixed facility and transportation system accidents are 
analyzed, and hazardous materials problems are solved. 

LV IMT 
LG 2 weeks 
CS Residence hall lodging is provided at no charge, except for federal 

employees and foreign students. 
PR Complete Chemistry of Xazardous Materials or equivalent knowledge 
LO National Emergency Training Center, bitsburg, MD 

TI 
CT National Fire Academy, P.O. Box 70274, Washington, D.C. 20024 
TP Course: classroom 
SH Directed at the underlying reasons for the chemical behavior of 

hazardous materials, the course is designed to improve decision- 
making, safety operations, and handling. This course is heavily 
chemistry oriented. 

The Chemistry of Hazardous Materials 

' LV HMT 
LG 2 weeks 
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CS Residence hall lodging is provided at no charge except for federal 

PE 
LO Elmitsburg, HI) 

employees and foreign students. 

TI BLEVE 
CT National Fire Protection Assoc., Batterymarch Park, Quincy, MA 

02269 
TP Video; Film 
SM This film demonstrates the safest and most effective procedures for 

handling boiling liquid expanding vapor explosions (BLEVE). Topics 
include deciding whether or not to launch a fire attack, when to 
evacuate, and how t o  evacuate. 

LV FRA/FRO/HMT 
LG 19 min, 
CS 16m film -- $420 (members $378) ; Video (VHS or Beta) -- $335 

PR 
Lo 

(members $301 . SO 1 

TI 
CT 

TP 
SM 

LV 
LG 
CS 

PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 

PB 
Lo 

Decontamination 
Uational Fire Protection Assoc., Batterymarch Park, Quincy, MA 
02269 
Slide; Video 
Topics include the five methods of decontamination (dilution, 
absorption, degradation, isolation, and disposal), how to avoid 
contaminating water supplies and soil with run-off, how to establish 
an effective decontamination operation, safety process for moving 
decontamination. 
FRO/ m a  / ms 

Slides - list $125 (members $112.50) ; Video ( W S  or Beta) - l i s t  
$150 (members $135) 

Fighting Petroleum Storage Fires 
National Fire Protection Assoc., Batterytnarch Park, Quincy, MA 
82269 
Video; Film 
Demonstrations show the most effective techniques to use when fight- 
ing petroleum fires and illustrates how to prevent boilovers, 
BLEVEs, and flashback from igniting vapors. 
FBBIFBO 
26 min. 
16mm film ,-- List $525 (members $472); Video (VIIS or Beta) -- list 
$420 (members $378) 
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T I  
CT 

TP 
SM 

LV 
LG 
cs 
PR 
JA 
TI 
CT 

TP 
SM 

LV 
LG 
cs 

PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 

PR 
Lo 

TI 
CT 

Fire Fighters and Hazardous Materials: 
National Fire Protection ASSOC., Batterymarch Park, Quincy, MA 
02269 
Book 
This book provides safety guidelines for WMAT planning, emergency 
action, decontamination, and exposure documentation. A l s o  included 
is a complete listing of organizations to call for information on 
chemicals and emergency procedures. 
HMT 
48 pp. (package of 6 )  
list $19; members $17.10 

A Basic Safety Guide 

Gasoline Tank Truck Emergencies 
National Fire Protection ASSOC., Batterymarch Park, Quincy, MA 
02269 
Video; Film 
Topics include effective tactics for response, types of protective 
clothing, illustrates need for caution with actual incident footage, 
demonstrates best response to tank truck rollovers. 

22 min. 
16mn film - list $599 (members $539); Video ( W S  or Beta) -- List 
$499 (members $449) 

F&A/ FRO / IJMT 

HAZ-MATS! 
National Fire Protection ASSOC., Batterymarch Park, Quincy, MA 
02269 
Video; Film 
This film shows actual footage from four different types of HAZMAT 
incidents (pesticide fire, chemical storage facility fire, tanker 
truck carrying molten sulfur, and .train carrying a variety of 
hazardous chemicals with BLEVE occurring). Each incident is treated 
as a problem with different sets of circumstances; information on 
each incident includes selection of response strategies, what 
extinguishing agents were used, and implementation of the selected 
strategies. Also included are an Instructor's guide containing 
incident reports, Lesson plans, drills, and quizzes. 

30 min. 
16mm film -- list $599 (members $539)  ; Video ( W S  or Beta) -- List 
$499 (members $449) 

Case Studies for Emergency Responders 

FBA/ FRO/ ~ M T  

Hazardous Materials Transportation Emergencies 
National Fire Protection ASSOC~, Batterymarch Park, Quincy, MA 
02269 
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TP Slide 
SH Topics covered in this four-part set include assessing the problem, 

identifying hazardous products (how to read labels, other sources of 
information), responding to the incident (case studies), and 
resolving the incident (strategies and command procedures). 

LV FRA/FRO/IMT 
LG 
CS All four parts: list $425 (members $420.75) 
PE 
Lo 

TI 
CT 

TP 
Sbi 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
I& 
cs 
PR 
Lo 

Liquefied Petroleum Gases Handbook 
National Fire Protection ASSOC., Batterymarch Park, Quincy, MA 
02269 
Book 
This book includes information on properties and behavior of 
Pgases, utorage, transrfer, and odorization. Also included are 
practical comnentaries and explanations for different scenarios. 
FIRST RESPONDER AWARENESS 
n.a. 
Member, $39.15; List, $43.50 

LP-Gas Emergency Planning and Response 
Hational Fire Protection Assot., Batterymarch Park, Quincy, MA 
02269 
Video; Film 
Topics include physical properties of LP-Gas, behavior of gas in 
different conditions, liquid vs. vapor release, tactics to use in 
amignited leaks and different types oE fires, incident evaluation 
and implementation of response strategy, leaks and terraidwind con- 
ditions, and LP-Gas containers (structure, behavior in fire, preven- 
tion of container failure). 
FRA/FRO/WT 
19 min. 
16mm film - list $599 (members $539); Video (VHS or Beta) - list 
$499 (members $449) 

TI Petroleum Fire! 
CT National Fire Protection ASSOC., Batterymarch Park, Quincy, MA 

02269 
TP Video 
SM The film explains the properties of petroleum, what the hazards are, 

procedures for preventing fire, and actions t o  take if fire 
occurs- This film includes information on the classification of 
petroleum and how to prevent flameability of leaks and spills. 
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LV 
LG 
cs 

PR 
Lo 

TI 
CT 

TP 
SM 

LV 
M; 
cs 

PR 
LO 

TI 
CT 

TP 
SM 

LV 
ST 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 

FBA/FRO 
n.a. 
l 6 m  Film -- List $599 (members $539); Video ( W S  or Beta) -- list 
$499 (members $449) 

Protective Clothing for Hazardous Materials Incidents 
National Fire Protection Association, Batterymarch Park, Quincy, 
MA 02269 
Slide; Video 
Topics include when to use specialized high-temperature and chemical 
protective clothing, how to inspectfmaintain clothing, and 
on-the-scene decontamination. 
FRO/HMT 

Slides - list $125 (members $135); Video (VHS or Beta) -- list $150 
(members $135) 

Hazardous Chemical Incident Response Training for First Responders 
National Hazards Control Institute, Division of Coeval, Inc., P.O. 
Box 667, Easton, PA 18044-0667 (215) 258-7045 
Course: classroom 
Topics include the following: hazardous chemical recognition (first 
responder actions, chemical labeling systems and how to use, trans- 
port and stationary -containers, chemicals by industry, information 
and assistance resources); potential hazardous properties associated 
with commodity chemicals (hazards -- flammability, reactivity, 
corrosivity, toxicity; physical properties - pressure and expan- 
sion, solubility and vapor density, cryogenics, behavior of HAZMAT), 
protective equipment (requirements and limitations, selection and 
use, storage care); chemical release and fire response (unique prob- 
lems of chemical spills, approaches for release control and spill 
control, special equipment, HAZMAT fire chemistry as related to 
selection and effectiveness of extinguishing agent. 
FRA 
30 
1 day 

Course can be taught off-site 
$2 , 100 .oo 

Toxicology Data Network (TOXNET) 
National Library of Medicine, Specialized Information Services, 
Biomedical Files Implementation Branch, 8600 Rockville Pike, 
Bethesda, MD 20894 
Database 
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SM TOXIJET files include the Hazardous Substances Data Bank (HSDB) and 

LV 
LG 
CS 
PR 
LO 

the Toxicology Data Bank (TDB). 

$75 per hour for prime time usage 

TI 
CT 
TP 
SM 

LV 
ST 
LG 
cs 
PB 
Lo 

n 
CT 

TP 
SI4 

LV 
Lc 
cs 
P0 
Lo 

Hazardous Material: Handle with Care 
National Safety Council, 444 N. Michigan Ave., Chicago, IL 60611 
Film 
This film covers the physical damage chemicals can cause, use of 
protective equipment, and storage of chemicals. Topics also include 
combustible, flammeble, and reactive chemicals, labeling of con- 
tainers, Materials Safety Data Sheets (MSDS), and emergency proce- 
dures .- 
n.a. 
12 min. 
Member: 1, $335; 2, $315 - Non-member: 1, $420; 10, $395 

PRA~FLZO 

Safety in Chemical Operations 
National Safety Council, Chemical Section, 444 EJ. Michigan Ave., 
Chicago, IL 60611 
Course: classroom 
Topics covered in this course include fire and explosion safeguards, 
chemical hazards, hazardous waste disposal, toxicology, laboratory 
safety, chemical process hazards, electrical safeguards, chemical 
stability and reactivity, transportation of hazardous materials, 
industrial hygiene control measures, and hazard communication 
standards. 
Level Ia 
5 days 
Member, $690; non?aember, $855 

Negotiable 

TI Hazardous Materials/Hazardous Wastes Spill Prevention and Control 
CT National Spill Control School, Corpus Christi State Univ., 6300 

Ocean Dr., Corpus Christi, TX 78412 
TP Course: classroom 
SU Topics covered include the history of hazardous materials spills, 

current legislation on spill prevention and control, chemical and 
phyrical properties of hazardous materials, known biological 
effects, sampling for materials, health effects, personal protective 
equipment and safety, techniques for containment and removal, repair 
and use of drums, information systems, sample handling and shipping, 
groundwater technology, and prevention programs, 
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LV FRO 
LG 5 days 
CS $725 
PR 
u) Negotiable 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
LO 

Hazardous Material Incident Response 
New Mexico Fire Marshal's Office/ P.O. Drawer 1269/ Santa Fe, NM 
87501/ (505)827-4561 
course 
This is a course €or advanced incident coordinators. It covers 
problem assessment, DOT classification, placarding, control venting, 
pesticides, container identification, leak control, and incident 
emergency management. 
HMT 
40 hours 
unk 
FRO 
New Mexico 

TI Hazardous Materials Incident and Conmend Course 
CT 
TP Course 
SM The course covers vessel inspection, conmand post, and team-work 

LV IMS 
LG 4 days hands-on 
CS none 
PR unk 
LO New Mexico 

New Mexico Fire Marshal's Office 

with other agencies, 

TI Handling Hazardous Materials Emergencies 
CT New Mexico State Fire Marshall's Office ; Bob' Baca, Director of 

TP Course: classroom and field 
SM 40 hour version of this course includes identification of hazardous 

materials, properties of hazmat, assessing an incident, transporta- 
tion, explosives, and container identification. The 80 hour version 
also includes radioactive materials and an accident simulation. 

Training 

LV FRO 
LG 40 hours or 80 hours 
CS Free 
PR 
LO Negotiable 

TI Introduction to Hazardous Materials 
CT New Mexico State Fire Marshall's Office ; Bob Baca, Director of 

Training 

540 



.- ..... 

TP Course: classroom 
SM Topics include identification of hazardous materials, classification 

systems for hazardous materials, assessing hazmat incidents, selec- 
tion and use of equipment, and safety. 

LV rn 
LG 16 hours 
CS Free 
PR 
LO Negotiable 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
ul 

TI 
CT 

TP 
SH 

LV 
LG 
CS 
PB 
Lo 

Emergency Control of Hazardous Materials Incidents I 
New York Office of Fire Prevention and Control, 162 Washington Ave., 
Albany, pnt 12231 Contact: Renzy B. Henshaw 
Course: classroom 
This course provides identification and awareness of hazardous 
materials. TopicB include kinds of hazards, classification of 
hazardous materials, transportation, containers, and plan develop- 
ment for implememtation in case of an incident. Case histories and 
case studies are included to provide practice evaluations of 
hazardous problems. 
First Responder Awareness 
16 hrs./4 sessions 
no information 

On-site only 

Emergency Control of Hazardous Materials Incidents I1 
New York Office of Fire Prevention and Control, 162 Washington Ave., 
Albany, MY 12231 ; Contact: Renzy H. Henshaw 
Course: classroom and field 
This course includes hands-on training in leak and spill control 
methods, protective clothing and breathing apparatus, detection 
equipment, decontamination procedures, neutralization, applicat-ion 
of foams, and pickup and disposal methods. Classroom sessions focus 
on chemical and biological properties of various classes of chemi- 
cals, hazard assessment and decision making with emphasis on public 
safety. Students participate in workshop and practical exercises 
designed to improve their ability to make sound decisions based on 
the results of chemical tests and other observations. 
First Responder, Operational 
24 hrs./6 sessions 

Onsite only 

TI Breathing Equipment 
CT 

TP Course: classroom and field 

North Carolina Dept. of Insurance, Fire and Rescue Service Division, 
P.O. Sox 26387, Raleigh, blC 27611 ; Contact: Wilburn Small 
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SM This course covers the importance and use of breathing equipment 
during rescue operations. Hazards in using equipment, inspection, 
maintenance, search procedures, and self-survival are discussed. 
This course emphasizes practical applications of skills using SCBA. 

LV FRO 
LG 12 hours ( ? )  
CS Free 
PR 
LO Offsite possible 

TI Handling Hazardous Materials Incidents 
CT 

TP Course: classroom 
SH Areas covered in this course are dangers, definitions, classes and 

properties, identification, obtaining technical assistance, cornnand 
procedures, pre-planning and control of incidents. 

North Carolina Dept. of Insurance, Fire and Rescue Services Division 
P.O. Box 26387, Raleigh, NC 27611 ; Contact: Wilburn Small 

LV FRO 
LG 12 hours 
CS free 
PR 
LO Offsite possible 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Handling LPG Emergencies 
North Carolina Dept. of Insurance, Fire and Rescue Services Divi- 
sion, P.O. Box 26387, Raleigh, NC 
Course: classroom and field 
Topics covered in this course include terminology, characteristics 
of LPG, features and design for storage and transport, tactics in 
management, and pre-planning importance. Hands-on experience is 
provided to give students practice with this type of fire. 
FRO 
12 hours 
Free 

27611 ; Contact: Wilburn Small 

Offsite possible 

TI 
CT Office of Fire Prevention and Control, New York 
TP class 
SM The class provides identification and awareness information to make 

reasonable judgments of HAZMAT situations, including kinds and 
classes of W M A T s ,  kinds and types of vehicles, and developing a 
master plan for local implementation. Case studies are used for 
application of learned material. Class two covers hands-on training 
in leak and spill control, protective clothing, detection instru- 
ments, decontamination, neutralization, foams, and pickup and 
disposal methods. Classroom content includes chemical and biologi- 
cal properties of fLAzMATs, hazard assessment, and decision making 
€or public safety. 

Emergency Control of Hazardous Materials Incidents I and I1 
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LV 
LG 
cs 
PB 
LO 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
LO 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SH 

LV 

u; 
cs 
PB 
Lo 

W S  
12 hours/25 hours 
unk 
IIHT 
negotiable 

Radiation Safety for Firefighters 
Office of Fire Prevention and Controll 162 Washington Ave.1 Albany, 
NY 122311 (518)474-6746 
course 
The course covers the general problems relating t o  peace-time radia- 
tion incidents, including protective clothing and equipment, tech- 
niques of personnel protection, and use of specialized instruments 
to ensure-safe handling. 
FRO 
9 hours 
unk 
m 
negotiable 

Computerized Information System (OCIS) 
OSHA 
Data bas e 
Current OCIS files include Chemical Information File, Standards 
Interpretations File, SIC I.H. File, Hazard Abatement File, and 
Safety Science Abstracts. Files to be included soon are Training 
Materials File and Material Safety Data Sheets Fi fe .  

Hazardous Materials 
OSHA Training Institute, 1555 Times Dr., Des Plaines, IL 60018 
Course: classroom and field 
Topics include OSHA standard8 f o r  safety, specific industry pro- 
cesses relating to hazardous materials, electrical and ventilation 
practices around ffBzMAT, and necessary precautions for hazardous 
operations. 
fMS..recomraeaded for local certification if hazardous industry 
ons t a t ion 
9 days 
no info. 

offsite possible 
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TI 
CT 
TP 
SM 

LV 

LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SH 

LV 

ST 
u= 
cs 

Medical management of HAZMAT 
Phoenix, AZ, Fire Department 
Course 
This is a 6 day course covering pharmokinetics, information 
resources, patient assessment, decontamination, respiratory anatomy 
and physiology, toxic inhalation general principles, asphyxiation 
injury, pulmonary injury, carbon monoxide, methemogoblin, toxic 
products of combustion, chlorine, nitrogen, sulfur, the autonomic 
nervous system, cholinesterase inhibitors, phosphorylation 
uncouplers, chlorinated hydrocarbons, dipyridyl compounds, 
chlorophenoxy compounds, caustics, acids, alkalis, hydrofluoric 
acid, solvents, aliphatic hydrocarbons, aromatic hydrocarbons, 
chlorinated hydrocarbons, cyanide, hydrogen sulfide, carbon 
disulfide, flouride, fluoracetate, hydrazine, nicotine, phosphorus, 
atropine, cyanide antidote kit, diazepam, methylene blue, 
pralidoxime, propranolol, and terbutaline. The latter 7 subjects 
are antidotes. 
WMAT Medics, not recomended for fire fighters without medical 
response duties. 
6 days 

negotiable 

HMT 160 Training Program 
Phoenix, AZ, Fire Dept. 
Course 
This is a four week course aimed at HMT certification. The course 
covers six days of chemistry: basic chemistry, chemistry of HAZMATs, 
inorganic nomenclature, corrosives chemistry and stabilization, 
chem. reactions and principles, air and water reactives, hydro- 
carbons, flammables and explosives, and hydrocarbon derivatives. 
Two days are spent Learning the HAZ CAT Chemical ID System, a com- 
puter-based system €or identifying HAZMATs. A day is spent on 
chemical protective clothing, including donning various types. 
Half-day units include Toxicology of HAZMATs €or first responders9 
Tactical Considerations at the W H A T  Incident Site, Rail Emergency 
Response, Reference Texts, vessels and regulations, hands-on ewalua- 
tion of vessel characteristics, intro to compressed gasses, proper- 
ties of compressed gasses, response to chlorine incidents, and 
response to radiological incidents. A day is spent on air monitor- 
ing equipment and practices, a day on field exercises-unknown spill 
from a truck and a rail car incident,, a day on foams, a day on 
interagency responsibilities and response, a day on review, a day on 
testing, and a day on exam results and review, 
FRO and €lMT; the chemistry mostly for WT, and properties, response, 
monitoring, clothing, etc., for FRO, 

5 weeks 
unknown, negotiable 
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Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
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TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PE 
Lo 

FRA coursework completed 
negotiable 

Chemical Hazard Recognition and Comunication 
Professional Loss Control, Inc., P.O. Box 446,  Oak Ridge, TN 37831 
Contact: James T. Blackmon 
Course: classroom 
Topics covered include a background on hazardous materials, current 
regulations and standards, basic information on chemicals, common 
industrial/cocmtercial fire hazards, conrmon industrial/commercial 
health hazards, how chemicals enter and affect the 
ing a Materials Safety Date Sheet, an employer loss 
guide, learning principles, conducting a worksite 
rials inventory, and writing a hazard communication 
FRA 
2 days 
$150 

body, interpret- 
control analysis 
hazardous mate- 
program. 

Negotiable 

Hazardous Materials Leak, Spill, and Fire Control 
Safety Systems, Inc. ; Ron Gore 
Course: classroom 
Topics include material identification, toxic products, response 
strategy, selection and use of equipment, and decontamination. 
Types of incidents covered include tank truck, bulk liquids, rail- 
road, and industrial incidents. ' 

FRO 
5 days 
$220/person (3  or more); $270/person (less than 3 )  

ffsite ~ 

Combustible, Ekplosive and Dangerous Haterials 
San Dicgo, CA, Fire Department 

This course was taught over the course of a year as 16 inservice 
units. The units are: Introduction; Basic chemistry review; 
Flammable liquids A; Flanmuable Liquids B; Spraying; Compressed 
gasses; dusts: Corrosives, oxidizers, compatible substances A and B; 
LPG/LNG; Cryogenics; Polymersfplastics; Poisons/radioactives; Corro- 
sives, oxidizers, compatible substances C; Flammable liquids C; 
Flanmable solids and water-air reactives. This course covers 
chemistry at a level recormnended for FRO'S. 
FRO 
6 days 
unk 

negotiable 
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TI 
CT 
TP 
SM 

LV 
u; 
CS 
PB 

Hazardous Materials (Advanced) 
St. Augustine Fire Academy 
Course 
Part one covers product hazards, handling, storage, and transporta- 
tion methods, incident prevention and control techniques, case 
histories, and incident control workshops. Part two is hands-on 
training in leak and spill control, product neutralization, pickup 
and disposal, and fire control and extinguishment. 
FRO 
5 0 hours 
$35.00 

St. Augustine 

Hazardous Materials (Basic) 
St. Augustine Fire Academy 
Course 
Essentially the same as NFA Recognition and Identification 
FBA 
5 0 hours 
$35.00 
none 
St. Augustine 

Aircraft Fire fighting 
St. Augustine Fire Academy/ Collins Ave at Del Monte Drive/ 
St. Augustine, FL 320841 (904)824-4401 
Course 
This course covers aircraft types, aircraft systems, pre-fire 
planning, types of incidents, and rescue procedures. 
FRO 
45 hours 
$32.50 , 

none 
St Augustine 

Advanced Hazardous Materiala Tactics 
Tennessee Emergency Management Agency 
Cour s e s 
Several four day courses provide an indepth knowledge of tactics €or 
the most comon hazard classes. Segments include corrosives, 
neutralization and containment, toxic clouds, pesticides, pre- 
planning, and radioactive materials. 
m 
six ( ? I  4 day segments 
$250 per week 
unk 

LO Nashville 
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LV 
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cs 
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Lo 

TI 
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TP 
SH 

LV 
LG 
cs 
PR 

. L o  

Hazardous Materials Technician Certification 
Tennessee Jhergency Management Agency/ P.O. Box 415021 Nashville, TN 
37204/ (615)252-3300 
Course 
The class introduces the student to the basic concepts of chemical 
behavior, and tactics and management methods for dealing with HAZMAT 
incidents. It covers specific common WMATs,  and all classes of 
HAZMAT in detail. Subjects include recognition; personal protective 
clothing; cargo tankers; containment of liquid spills; neutraliza- 
tion; toxic clouds; flammable solids, liquids and gases; and 
incident management. 
FRO 
10 days 
$500 .00 
FRA 
po~isibly negotiable 

Hazardous Haterials 
Tennessee State Univ., 3500 John Merritt Blvd., Nashville, TN 37209 
Course: classroom 
Topics include chemical characteristics, appropriate emergency 
actions, fire fighting, and control. 
FRO 
1 semester ( 3  hrs.) 
Tuition at Tennessee State Univ. 

Tennessee State U. 

TI 
CT Tennessee Valley Authority/ Fire Training Center/ P.O. Box 310 

TP Course 
SM 

Introduction to Hazardous Materials Response 

Jasper, TN 37347 

This is a week-long course covering W M A T  overview, decision making 
in emergencies, detecting W H A T  presence, estimating likely harm 
without intervention, identifying HAZMATs, visualizing HMXAT 
behavior, terms and terminology, response and scene organization, 
case studies, protective clothing, diking and containment, leak and 
spill control, decontamination, and practical exercises. 

LV FRA 
U; 1 week 
CS unk 
PR none 
LO negotiable 

TI First Responder Haz-Mat 
CT Texaa A6rH University, Fire Protection Training Division, College 

Station, TX 77843 
TP Course: classroom and field 
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LV 
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CT 
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LV 
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Lo 

TI 
CT 

TP 
SH 

Topics include patching, general reactions, toxicology, monitoring 
and detection equipment, general response procedures, containing, 
treating and recovering hazardous materials, sources of aid, 
observable properties, and a hands-on exercise. 
FRO 
3 ,  12, or 24 hrs. 
Free for municipalities; charge for others 

Onsite only 

Hazardous Material Emergency Response 
Texas AbM University, Oil and Hazardous Materials Training Division, 
College Station, TX 77843 
Course: classroom and field 
Topics include properties of hazardous materials, protective 
clothing and equipment, monitoring and detection devices, contain- 
ment, recovery and treatment of hazardous materials, stopping leaks, 
sources of aid, chemicals for controlling spills, toxicology, con- 
trol of flammable gases, containment and cleanup of hazardous mate- 
rial spills, decontamination, and response to a simulated incident. 
FRO 
5 days 
$700/person on-site; off-site cost negotiable. 

Texas A&M/offsite 

Hazardous Materials Control 
Texas A6N University, Oil and Hazardous Materials Training Division, 
College Station, TX 77843 
Course: classroom and field 
Topics include toxicology, chemical properties, protective clothing, 
monitoring and detection, spill recovery, controlling leaks, 
communication, containment, use of foam, sources of aid, decon- 
tamination, rail and/or tank truck features, and a simulated inci- 
dent. 
FRO 
5 days 
no info. 

Texas AM4 or offsite 

Hazardous Materials Personal Protection and Safety Course 
Texas A&M University, Oil and Hazardous Materials Training Division, 
College Station, TX 77843 
Course: classroom and field 
Topics include hazard recognition and evaluation, characteristics of 
flammables, toxicology, sources of information, field monitoring 
instruments, standard operating safety guides, protective clothing 
(respirators, SCBA), and decontamination. Exercises include site 
entry, clothing dress out, and decontamination. 
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LV FRO 
LG 40 hours 
CS 
PR 
U) Texas A&M/offsite 

$700/person on-site; off-site c o s t  negotiable 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PE 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Oil Spill Control 
Texas A&M University, Oil and Hazardous Materials Training Division, 
College Station, TX 77843 
Course: classroom and field 
Topics include planning, communications, containment, cleanup, oil 
recovery, sorbents and chemical agents, properties of o i l ,  prevent- 
ing spills, boat safety, and spill simulation exercise. 
FRO 
5 days 
$700/person on-site; off-site cost negotiable 

Texas Mioffsite . 

Tank Truck Emergency Response 
Texas  AbM University, Oil and Hazardous Materials Training Division, 
College Station, TX 77843 
Course: classroom and f i e l d  
Topics include general response procedures, tank truck construction 
and design, personnel and site safety, valves, venting systems, and 
tank truck appurtenances, otabi1ieing leaks, offloading procedures, 
protective clothing, emergency containment operations, and upright- 
ing disabled vehicles. 
FRO 
2 112 days 
$325/person on-site; off-site cost negotiable 

Texas A&M/offsite 

TI First Responders 
CT 77710 
TP Course: classroom and field 
SM Topics include toxicology, regulations, drum packing, protective 

clothing, medical response, leak containment, use of fire fighting 
cheinicals, waste disposal guidelines, oil and gas spill response, 
chemical demonstrations, and a simulated spill. 

Texas Fire and Safety Institute, P.O. Box 10008, Beaumont, ZX 

LV FRO 
u2 40 hrs. 
CS no info. 
PR 
u) Onsite or offsite 

.... .... 
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TI 
CT 

TP 
SM 

LV 
LG 
cs 

PR 
Lo 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
u) 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 

The First 12 Hours 
The Environmental Hazards Management Institute (EHMI) , 10 Newmarket 
Road, P.O. Box 932, Durham, NH 03824; Contact: Claudie Grout 
Course: classroom and field 
First day topics include an introduction, hazard classification 
(recognition, sources of information) , toxicology of hazardous 
materials, first 6 hours of response (reporting, command posts, 
crowd control, evacuation, medical support, personal protection), 
and a hands-on session using SCBA and air purifying respirators. 
The second day involves the next 6 hours of response, including 
personnel safety, spill containment, equipment and vehicle decon- 
tamination, media management, cleanup, site decontamination, moni- 
toring procedures, and limitations of protective clothing/ 
equipment. The third day is devoted to a multi-agency simulated 
chemical transportation accident that is video-taped and critiqued. 
FRO 
3 days 
$250/person (1985 price) ; $500 -- $800/person if no other agencies 
participate in the simulation. 

Negotiable 

Advanced Life Support for HAZMAT Patients 
Training and Information Services, Inc. 
course 
This is a review of toxicology of various classes of HAZMAT and the 
pharmacology, antidotes and treatment of them. The course also 
covers field treatment hands-on. 
EDMT 
1 day 
unk 
FRO 
provider 

Emergency Response to Hazardous Materials Incidents 
Training and Information Services ; Contact : Don Masters 
Course: classroom and field 
Topics include material identification, spill control, equipment, 
site control, decontamination, incident command, regulations, 
information resources, and accident simulations. 
FRO 
40 hours 
no info. 

Off si te 

PIS and Hazardous Materials 
Training and Information Services 
Course 
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SM The course provides an overview of the medical problems of =MAT 

LV na 
W; unk 
CS unk 
PR EMS 
LO provider 

incidents . 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

EMS CoPmand in the WMAT Incident 
Training and Information Services, Inc. 
Seminar 
This is a one day program on understanding the requirements for EMS 
responders during a HAZMAT incident, how to manage M S ,  and the EMS 
manager-scene commander relationship. Simulations and exercises are 
used. 
tMS 
1 day 
unk 
Hm 
provider 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Hazardous Incident Response Teams 
Training and Information Services, Inc. 
Workshop 
The workshop is for persons responsible for developing response 
teams, and covers requirements and 
HMS 
unk 
unk 
HMT 
provider 

methods for developing the team 

Hazardous Materials 
Training and Inforreation Services 
cour se 
This is a short course t o  provide first responder awareness and 
provide ability to deal with an incident until specialized help 
arrives. 
FRA 
unk 
unk 
none 
provider 

TI Medical Problems and Hazardous Materials 
CT Training and Information Service, Xnc. 
TP course 

55 1 



SM This course deals with the medical problems involved in W M A T  
exposure, both short-term and chronic. It covers immediate treat- 
ment and decontamination. 

LV HMT 
LG 5 days 
CS unk 
PR FRO 
LO provider 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Medical Problems in Hazardous Materials Incidents 
Training and Information Services, Inc. 
Course 
The course defines HAZMAT, discusses the functions of response per- 
sonnel, decontamination procedures, patient assessment and termi- 
nology, protective clothing, comnunity readiness, and principles of 
radiation and hazardous gases. 
FRO 
7 days 
unk 
none 
provider 

Patient and Personnel Decontamination 
Training and Information Services, Inc. 
Course 
The course provides the basic information to deal with contaminated 
patients, victims, and rescue personnel; includes establishing the 
decontamination area, setting up DECON, medical treatment, and site 
decontamination 
FRO 
1 day 
unk 
FLU 
provider 

TI 
CT Training and Information Services, Inc. 
TP Workshop 
SM This is a one-day workshop on selecting and wearing appropriate pro- 

tective clothing. 
LV FRO 
LG 1 day 
CS unk 
PR FBA 
LO provider 

Protective Equipment for HAZMAT Incidents 

TI Determination and Classification of Hazardous Chemicals in the Work- 
place 
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CT Transportation Skills Programs, Inc., 243 W. W i n  St., Kutztown, 

TP Video 
SM 

PA 19530 

This video presents a comprehensive evaluation of the hazard classi- 
fications under OSHA and the interface between OSHA and DOT. Also, 
baeed on those hazard classifications, information is included on 
how to properly determine, identify, and classify hazardous mate- 
rials. 

LV FRA/FRO 
LG no info. 
CS $125 
PR 
Lo 

TI 
CT 

TP 
SH 

LV 
LG 
CS 
PR 
Lo 

TI 

CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

Using the Material Safety Data Sheets 
Transportation Skills Programs, Inc., 243 W. Main St., Kutztown, 
PA 19503 
Video 
This program covers the preparation and use of Material Safety Data 
Sheets, the use of the NIOSH Guide to Chemical Hazards and the 
non-mandatory OSHA MSDS. It assists persons who will be exposed to 
hazardous chemicals to determine what exposure means and how to take 
the proper precautions to protect themselves, fellow employees, and 
the company. 
FBA/F3O 
no info. 
$125 

Oil and Baeardous Substance Spill Response Contingency Planning 
Course 
U. S. Navy, Various locations 
Course 
The course teaches oil and hazardous substance contingency planning 
concepts, Navy spill response program and organization, NCP 
organization, strategies of NJCP response phases, chemical agents in 
spill response, non-Navy response capabilities and special forces, 
management and coordination of incident response efforts, risk 
assessments and environmental impact, typical response procedures, 
and a simulation exercise 
HMS 
4 days 

TI On-Scene Coordinator/Local Response Team Training Exercise or 
Regional Response Team Exercises 
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CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

Tp 
SM 

LV 
M: 
cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

U.S. Coast Guard, 2100 2nd St., S.W., Washington, D.C. 20593 
Course: classroom and field 
Topics include chemical terminology, chemical references, hazard 
assessment, protective clothing, respiratory equipment, environ- 
mental monitoring instrumentation, response procedures , public/ 
comunity relations, and equipment use and care. This course also 
includes scenario exercises on serious hazardous materials inci- 
dents, refresher sessions on hazardous materials, responder and 
Federal-local roles and responsibilities, and an exercise 
de-briefing. 
HMS 
1 - 4 days 
no info. 

Offsite 

General Transportation of Hazardous Materials 
U.S. Department of Defense/ Darcom Ammunition Center/ Ammunition 
School/ Savannah, IL 61074/ (815)273-8538 
Course 
This course covers regulations, planning, packaging, marking, 
labeling, compatibility requirements, placarding and transporting 
HAZMATs . 
na 
1 week 
unk 
none 
Darcom 

Various Hazardous Materials Transportation Courses 
U.S. Department of Transportation/ Transportation Safety Institute 
6500 South MacArthur B1vd.f Oklahoma City, OK 73125/ (405)686-4824 
Course 
This is a group of courses designed primarily for FAA and other 
enforcement personnel, and for shippers of W M A T s .  the coverage of 
DOT regulations makes these courses useful sources of information. 
Courses include: Air Transportation of Hazardous Materials; Air 
Transportation of HAZMATs (Advanced); Cargo Tank Compliance and 
Enforcement; FAA Multimodal Transportation of HAZMATs Shipper's 
Course; Hazardous Materials Compliance and Enforcement; Rail Trans- 
portation of Hazardous Materials; and Transportation of Hazardous 
Materials Seminar. 
unk 
1-11 days 
various 
unk 
possibly negotiable 
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. .z-. 

TI 
CT 
TP 
SH 

LV 
LG 
cs 
PB 
Lo 

Hazardous Materials Compliance and Enforcement Course 
U.S. DOT, 6500 S. MacArthur Blvd., Oklahoma City, OK 73125 
Course: classroom 
Topics include classification of hazardous materials, shipping, 
labeling, placarding, marking of containers, hazardous substances 
and waste transportation requirements, safety requirements for motor 
carriers, cargo tank requirements, and new regulations sumnary. 
Not recomarended for USAF W H A T  responders; target is shippers 
18-20 hours pre-course ; 1 week in class 
no info. 

Negotiable 

TI €MIS 
CT U.S. DOT, Research and Special Programs Administration, Washington, 

TP Database 
SH This database provides access to ereraptions information. Specific 

information that can be found on this system includes exemption 
number, exemption holders, expiration dates, container type and DOT 
specification, hazardous material, and shipping name and class. 

D.C. 20024 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
Ski 

LV 
LG 
cs 
PR 
M) 

Sampling for Hazardous Materials 
U.S. EPA 
Course: classroom and field 
Topics include sampling plan development equipment and procedures 
for sampling containerized materials, surface water/lagoons, 
sediments/sludges, Soils and groundwater, compatibility testing, 
sample shipment, safety in sample collection, and quality control 
and assurance considerations. 
FRO/HMT as needed for local certification 
3 days 
$66 

offsite 

TI Air Surveillance for Hazardous Materials 
CT U.S. EPA, Office of Emergency and Remedial Response, Cincinnati, 

TP Course: classroom and field 
SI4 This course instructs participants in the practices and procedures 

for monitoring and sampling of airborne hazardous materials and is 
designed €or personnel involved in emergency response to hazardous 
rubatances. Topics discussed are air surveillance programs, air 

OH 95268 
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monitoring techniques and instruments, instrument calibration, 
quality control, exposure guidelines, health considerations, legal 
implications, and air dispersion and meteorology. Instruction 
includes classroom lectures, groupdiscussions, problem-solving, and 
laboratory and field exercises with hands-on use of equipment and 
instruments. 

LV HMT 
ST Calculators are recomended 
LG 5 days 

PR 
LO On-site at EPA facilities in each region 

cs $110 

TI 
CT 

TP 
SH 

LV 
LG 
cs 
PR 
.u) 

Hazardous Materials Incident Response Operations 
U.S. EPA, Office of Emergency and Remedial Response, Cincinnati, 
OH 45268 
Course: classroom and field 
This course provides attendees with practical knowledge concerning 
incident response operations by focusing on response team function, 
methods, procedures, and safety in responding to hazardous sub- 
stances spills or abandoned waste sites. Course topics include 
respiratory protection, protective clothing, field monitoring 
instruments, hazard analysis, toxicology, response organization, and 
standard operating safety guides. Approximately 113 of the course 
is classroom instruction; the remaining time is hands-on use of 
monitoring equipment, protective equipment, and other applications 
that-include a simulation of a full-staged vehicular accident and an 
abandoned waste site. 
FRO 
5 days 
$110 

EPA centers in each region 

TI 
CT U.S. EPA, Office of Emergency and Remedial Response, Cincinnati, 

TP Course: classroom and field 
SM This course provides those personnel first-on-the-scene, primarily 

fire-fighters, with basic information needed to recognize, evaluate 
and mitigate an incident involving the release or potential release 
of hazardous materials. Topics to be discussed include chemical and 
physical properties of hazardous materials, toxicology, recognition 
and identification of hazardous materials, personnel protective 
equipment, direct-reading instruments, standard operating proce- 
dures, response organization, and sources of information. Instruc- 
tional methods are lectures, class problem-solving, and exercises; 
exercises emphasize hands-on use of equipment and include 2 simula- 
tions. 

Hazardous Materials Response for First Responders 

OH 45268 

LV m 
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LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SM 

LV 
ST 
LG 
CS . 
PR 
Lo 

TI 
CT 

Tp 
SH 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SH 

5 days 
$110 

Courses are taught on-site at EPA facilities in each region. 

Incident Mitigation and Treatment Methods 
U.S. EPA, Office of Emergency and Remedial Response, Cincinnati, 
OH 45268 
Course: classroom 
This course instructs attendees in the concepts and techniques for 
containment, treatment, and disposal of hazardous materials asso- 
ciated with accidental releases and uncontrolled waste sites. 
Course topics include first response considerations, hazard evalua- 
tion, containment methods, physical, chemical and biological treat- 
ment, disposal options, and safety during response operations. 
Training is provided by means of classroom instruction, 
case-studies, problem solving, and group discussion. 
FRO 
Calculators are reconmended 
4 days 
$88 

Courses are taught on-site at EPA facilities in each region 

Personnel Protection and Safety 
U.S. EPA, Office of mrgency and Remedial Response, Cincinnati, 
OX 45268 
Course: classroom and field 
This course provides basic information on the protection and safety 
of personnel involved in field operations dealing with hazardous 
substances. Course topics include the fundamentals of hazard 
recognition, toxicology, air monitoring instrumentation, the selec- 
tion, use and limitations of equipment, and safety procedures for 
conducting response operations. Approximately one-half of the 
course consists of the hands-on use of personnel protective equip- 
ment, monitoring instr-nts, and other exercises. 
FRO 
5 days 
$110 

Course can be taught on-site at EPA facilities in each region, 

Response Safety Decision-Making Workshop 
U.S. EPA, Office of Wetgency and Remedial Response, Cincinnati, 
OH 45268 
Course: classroom 
This course includes information on responsibilities and liabilities 
of a response safety officer, overall health and safety guidance 
requirements and regulations, risk assessment and its impact on 
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LV 
ST 
LG 
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PR 
Lo 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 

CT 

TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 

CT 

TP 

safety planning, technical areas of safety planning such as air 
monitoring, problem-solving, respiratory and protective clothing 
selection, special problems, and site safety plan and development. 
HMS 
no info. 
3 days 
$66 
IMS 
Regional offices 

Hazardous Materials and Toxic Substances Control 
Univ. of Arkansas for Medical Sciences, National Hazardous Materials 
Training Center, 4301 W. Markham St., Little Rock, AR 
Course: classroom 
Topics include chemical hazard recognition and evaluation, personal 
safety and protective equipment, chemistry of W H A T ,  health 
hazards, toxicology, federal and state laws, contingency planning 
and spill prevention, cleanup, and disposal. 
nMT 
3 days 
Cost is negotiable 

72205 

onsite or offsite 

Hazardous Materials Incident Response, Mitigation and Management 
Training 
Univ. of Arkansas for Medical Sciences, National Hazardous Materials 
Training Center, 4301 W. Markham St., Little Rock, AB 
Course: classroom and field 
Topics include chemistry, hazard identification and classification, 
toxicology, industrial hygiene, sources of information, site entry, 
site eecurity, protective clothing, emergency medical procedures, 
mitigation strategies, site safety, operating procedures, zones of 
contamination, air monitoring, container characteristics, contain- 
ment techniques, decontamination, development of response plan, 
personnel management, interagency coordination, record keeping, and 
information dissemination. 
HMS 
6 days 
Cost is negotiable 

72205 

onsite or offsite 

Hazardous Waste Worker and Emergency Response Personnel : Training 
and Medical Surveillance Program 
Univ. of Arkansas for Medical Sciences, National Hazardous Materials 
Training Center, 4301 W. Markham St., Little Rock, AB 72205 
Course: classroom and field 
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SM This multi-faceted program consists of 54 separate 45 minute 
training modules that meet the requirements for training as 
specified by S W ;  topics include safe work practices, protective 
equipment, and decision making guidance. 

LV Unable to classify; perhaps useful for refresher training 
LG 40.5 hrs. total; emergency personnel are required by RCRA to have 

CS Cost is negotiable 
PR 
LO onsite or offsite 

24 hrs. to be certified. 

TI Introduction to Hazardous Materials Incident Response and Chemical 

CT Univ. of Arkansas for Medical Sciences, National Hazardous Materials 

TP Course: classroom 
SM Topics covered include hazard evaluation, chemical and physical pro- 

perties of hazardous materials, dispersion of hazardous materials, 
toxicology and health hazards, industrial chemical profiles, field 
instruments, sampling and shipping, remote sensing, sources of 
information, safety and protective equipment, site entry, Superfund, 
containment techniques, cleanup resources, environmental contamina- 
tion, public relations, and personnel management. 

LV m 
LG no info. 
CS Cost is negotiable 
PR 
LO onsite or offsite 

Incident Management 

Training Center, 4301 W. Harkham St., Little Rock, AR 72205 

TI 
CT Univ. of Arkansas for Medical Sciences, Nationel Hazardous Materials 

TP Course: classroom 
SM Topics include legal requirements, a summary of the roles and 

interaction between agencies in contingency planning, a presentation 
on potential human health effects, standard operating procedures, 
and case studies of contingency planning and response; the course 
emphasizes how planning can help mitigate potential adverse effects. 

Training Course on Eraergency Response and Contingency Planning 

Training Center, 4301 W. Harkham St., Little Rock, AR 72205 

LV ms 
LG 2 days 
CS Cost is negotiable 
PR 
U) onsite or offsite 

TI Chemical Safety : In-Plant Spill Response 
CT Univ. of Florida, TREE0 Center, 3900 S.W. 63rd Blvd., Gainesville, 

TP Course: classroom 
FL 32608 
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SH Topics include chemical identification, classification, character- 
istics, chemical storage, OSHA requirements, monitoring equipment, 
hazard analyses, protective equipment, information resources, and 
hands-on exercises (field testing, drum scenarios, protective 
clothing, and decontamination). 

LV FRO 
LG 3 days 
CS $450 
PR 
LO TREEO 

TI 
CT 

TP 
SM 

LV 
LG 
CS 
PR 
LO 

TI 
CT 

TP 
SM 

LV 
LG 
cs 
PR 
u) 

Hazardous Materials : Train-the-Trainer 
Univ. of Florida, TBEEO Center, 3900 S.W. 63rd Blvd., Gainesville, 
FL 32608 
Course: classroom 
Topics include training strategies, analyzing job tasks, training 
objective development, instructional methods, selection and use of 
media aids, evaluation, training documentation for regulation com- 
pliance, and applicable regulations. 
HMS; especially training specialists 
3 days 
$50 

TREEO 

Hazardous Materials Chemistry for the Non-Chemist 
Univ. of Florida, TREEO Center, 3900 S.W. 63rd Blvd., Gainesville, 
FL 32608 
Course: classroom 
Topics include hazard classifications, behavioral characteristics, 
terminology, safety considerations, and right-to-know information. 
nMT 
1 day 
$195 

TREEO 

TI Hazardous Waste Site Safety 
CT Univ. of Florida, TREEO Center, 3900 S.W. 63rd Blvd., Gainesville, 

TP Course: classroom and field 
SM Topics include hazard recognition, chemical identification, 

applicable laws, field monitoring, protective clothing, site opeta- 
tions, labeling and marking, confined space entry procedures, infor- 
mation resources, site safety, emergency notification procedures, 
and field exercises (protective clothing, sampling, containers, 
field chemical identification). 

FL 32608 

LV m 
LG 5 days 
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cs $795 
PR 
LO TREE0 
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TI 
CT 

TP 
SM 

LV 
LG 
.cs 
PR 
LO 

TI 
CT 

TP 
SM 

LV 
ST 
LG 
cs 
PE 
Lo 

TI 
CT 

TP 
SH 

LV 
LG 
cs 
PR 
Lo 

Chemistry of Hazardous Materials 
Univ. of Illinois, Illinois Fire Service Institute, 1208 W. Peabody 
Dr., Urbana, IL 61801 
Course: classroom 
Topics include using the W C A T  system to identify and classify 
hazardous materials; the course focuses on the areas of chemistry 
that will aid personnel in decision making. 
HMT 
80 hrs. 
no info. 

Univ of Illinois 

Hazardous Materials : The First Responder 
Univ. of Illinois, Illinois Fire Service Institute, 1208 W. Peabody 
Dr., Urbana, IL 61801 
Course: classroom 
This class concentrates on defining the capabilities and limitations 
of f irst responders at hazmat incidents; topics include what can be 
done to mitigate dn incident without specialized equipment and how 
to determine when an incident is beyond first responder capabili- 
ties. 
FRA 
Hazardous Materials Awareness, also taught at Univ. of Illinois 
32 or 40 hrs. 
no info. 

Univ of Illinois 

Hazardous Materials Awareness 
Univ. of Illinois, Illinois Fire Service Institute, 1208 W. Peabody 
Dr., Urbana, IL 61801 
Course: classroom 
This introductory course emphasizes recognition and identification 
of the material along vith a greater awareness of the hazards that 
hazardous materials present. 
FEA 
8 hours 
no info. 

Univ of Illinois 

TI Hazardous Materials for the Incident Commander 
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CT Univ. of Illinois, Illinois Fire Service Institute, 1208 W. Peabody 

TP Course: classroom 
SM 

Dr., Urbana, IL 61801 

Designed to provide chief officers with the background for incident 
command, this course identifies the capabilities and limitations of 
response teams and the differences in tactics that a hazardous 
materials incident may require. 

LV IMT 
LG 8 hrs, 
CS no info. 
PB 
LO Univ of Illinois 

TI The Hazardous Materials Response Team 
CT Univ. of Illinois, Illinois Fire Service Institute, 1208 W. Peabody 

TP Course: classroom and field 
SM This course deals with the specialized skills and equipment needed 

LV FRO 
LG 40 hrs. 
CS no info. 
PB 
LO Univ of Illinois 

Dr., Urbana, IL 61801 

by first responders; included are two full scale simulations. 

TI Personal Computer Applications for Managing Bight-to-Know and 

CT Univ. of Minnesota, Midwest Center for Occupational Health and 

TP Course (workshop) : classroom 
SM 

Superfund 

Safety, 640 Jackson St., St. Paul, WN 55101 

Topics include an introduction to personal computing, demonstrations 
of software products, right-to-know recordkeeping requirements, 
types of software to aid in recordkeeping, hands-on computer usage, 
and demonstrations of software applications specific to 
right-to-know and hazard communication. 

LV HMS 
LG 1 or 2 days 
CS $375 (both days), $225 (day 2 only) 
PB 
u) Univ of Minn 

TI: Chemistry of Hazardous Materials 
CT Univ. of New Haven, 300 Orange Ave., West Haven, CT 06516 
TP Course: classroom 
SM Topics include toxic chemicals, explosive chemicals, effects of 

LV EMT 
LG 1 semester ( 3  hrs.) 
CS Tuition at Univ. of New Haven 

specific chemical combinations, and how to handle the chemicals. 
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PR 
LO Univ of New Haven 

... 

TI Hazardous Materiah Spills Workshop 
CT Univ. of New Haven, 300 Orange Ave., West Haven, CT 06516 
TP Course (workshop) : classroom and field 
SM The major part of this course revolves around a simulated incident; 

topics covered include usage and selection of protective clothing 
and other equipment, spill prevention, spill containment, and 
cleanup . 

LV FRO 
LG 2 days 
CS Tuition at Univ. of blew Haven 
PR 
LO Univ af blew Haven 

TI Health and Safety Training for Hazardous Waste Operations and 

CT Univ. of Wisconsin-Madison, Dept. of Engineering Prof. Development, 

TP Course: classroom and field 
SM Topics include legal requirements, toxicology, chemical properties, 

hazard evaluation (MSDS, labels, sources of information), physical 
hazards, hazard control, protective equipment, air monitoring, con- 
fined spaces, site control, operations and practices (sampling, 
drums, decontamination), emergency medical response, planning, and 
comunications 

. Emergency Response 

432 N. Lake St., Madison, WI 52706 

LV FRO 
LG 4 days 

PR 
LO Madison, WI 

cs $795 

TI  

CT 
TP 
SM 

LV 
ST 

LG 
cs 
PR 
Lo 

Advanced W C A T  : Practicing the Field Identification of Commonly 
Spilled Materials 
University of California, Davis, CA 95616 
Course: classroom 
This laboratory class gives graduates of the regular W C A T  course 
mote opportunity to practice the identification of spilled mate- 
rials; the course allows participants increased proficiency in the 
use of W C A T  and a greater awareness of the theoretical principles 
underlying the tests. 
FRO 
Students must have taken an introductory W C A T  course at the UC or 
a private facility. 
1 day 
$110 

UC Davis 
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TI 
CT 
TP 
SM 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 
TP 
SH 

LV 
ST 
LG 
cs 
PB 
Lo 

TI 
CT 
TP 
SH 

LV 
LG 
CS 
PR 
JA 

Emergency Preparedness, Response and Planning 
University of California, Davis, CA 96515 
Course: classroom and field 
A hands-on class, this course focuses on guidelines for developing 
an emergency response plan (pre-emergency assessment, equipment 
requirements, and coordination with other agencies), response train- 
ing, breathing apparatus and safety procedures, spill containment 
techniques, and non-sudden pollution event response. 
HMS 
1 quarter 
Tuition at UC Davis 

UC Davis 

Field Identification of Comonly Spilled Materials using HAZCAT 
University of California, Davis, CA 95616 
Course: classroom 
In this laboratory class, participants will use 44 simple field 
tests in a decision tree format to classify most DOT Hazard Class 
materials and non-hazardous materials. The course emphasizes 
learning to handle reactive and toxic chemicals safely. 
FRO 
Knowledge of chemistry is useful but not required. 
1 day 
$110 

UC Davis 

Fundamental Chemistry for Hazardous Materials Specialists 
University of California, Santa Cruz, CA 95064 
Course: classroom 
Topics include chemical terminology, physical properties, functional 
groups, reaction types, hazard categories and simple calculation; 
course emphasis is on practical applications. 
HMT 
5 days 
$175 

UC Santa Cruz 

TI Hazardous Materials Safety 
CT Utah Valley Community College, Environmental Technology Training 

TP Course: classroom 
SM Topics include HAZMAT risk assessment, toxicity of common hazardous 

materials and how t o  protect oneself, information sources for 
toxicity data, RCRA labeling and placarding rules, OSHA W H A T  expo- 
sure rules and reporting regulations, and emergency first aid proce- 
dures. 

Center, 800 W. 1200 South, Orem, UT 84058 
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LV FRA 
LG 3 days 
CS $150 
PR 
LO Utah Valley 

TI 
CT 

TP 
Sl4 

LV 
LG 
cs 
PR 
Lo 

TI 
CT 

TP 
SH 

LV 
LG 
CS 
PE 
Lo 

WMAT Emergency Response Techniques 
Utah Valley Conmunity College, Environmental Technology Training 
Center, 800 W. 1200 South, Orem, UT 84058 
Course (seminar) : classroom and field 
Topics include HAZMAT emergency management, crowd control, incident 
analysis, properties and identification of hazardous materials, use 
of safety equipment, principle of WMAT storage and transport, 
practical laboratory experience in HAZMAT emergency response, and 
protective clothing; included are a simulation exercise and a pro- 
tective clothing exercise. 
FRO 
4 days 
$160 

Utah Valley 

Fire Hazards 
Wallace (George Corley) State Community College, R.O. Drawer 1049, 
Selma, AI, 36702 
Course: classroom 
Topics include characteristics and behavior or fire, fire hazard 
properties of solid, liquid and gas materials, and storage and 
handling of materials. 
FBA 
1 quarter ( 5  hrs.) 
Tuition at Wallace State Community College 

Wallace State 

TI HAZARDLINE 
CT Washington Alert, Online Infowetion, 1414 22nd St., N.W., 

TP Database 
SM This database offers emergency response, safety, regulatory, and 

LV 
LG 
cs 
PB 
Lo 

Washington, DC 20037 ; Contact : Waldo Tibbetts 

health information. 

565 

(The reverse of this page is blank) 





APPElJDIX N 

LISTING OF W I N I N G  SOURCES WITH ADDRESSES 

567 

(The reverse of this page is blank) 





APPENDIX N 

LISTING OF TRAINING SOURCES wrm ADDRESSES 

1. Federal training sources 

Federal lbergency Management Agency, =A, m, Regional Office8 

National Emergency Training Center: 
National Fire Academy (NFA) 
Emergency hnagement Institute (MI) 

16825 South Seton Ave. 
Emmitsburg, M) 21727 
(301) 447-1000 

Region I: 
FEHA Regional Training and Education Office 
John W. l4c Cormack POc13, Room 422 
Boston? M 02109 
(617) 223-9532 

Region 11: 
FEMA Regional Ttaining and Education Office 
26 Federal Plaza 
New York, W 10278 
(212 1 264-8980 

Region 111: 
FE)LA Regional Training and Education Office 
Liberty Square Building, 2nd Floor 
105 South Seventh Street 
Philadelphia, PA 19106 
(215) 597-5154 

Region IV: 
F W  Regional Training and Education Office 
1371 Peachtree Street, N.E., Suite 700 
Atlanta, CA 30309 
(404) 347-2410 

Region V: 
FEHA Regional Training and Education Office 
300 South Wacker Drive 
24th Floor 
Chicago, IL 60606 
(312) 353-3040 
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Region VI: 
FEMA Regional Training and Education Office 
Federal Regional Center 206 
800 North Loop 288 
Denton, Tx 76201-3698 
(817) 898-5262 

Region VII: 
FEMA Regional Training and Education Office 
911 Walnut St. 
Kansas City, MO 64106 
(816) 374-6912 

Region VIII: 
FEHA Regional Training and Education Office 
Denver Federal Center 
Building 710 
(303) 235-4929 

Region IX: 
FPIA Regional Training and Education Office 
Building 105 
Presidio of San Francisco, CA 94129 
(415) 963-7108 

Region X: 
FeMA Regional Training and Education Office 
Federal Regional Center 
130 - 228th Street 
Bothell, WA 98021 
(206) 487-4603 

Departrent of Energy (me) 

Conference Coordinator 
(615) 576-1785 

Department of Labor, Occupational Safety and Health Adakinistration 
(OSEA) 

Occupational Health Training Branch 
OSHA Training Institute 
U.S. Department of Labor 
1555 Times Drive 
Des Plaines, IL 60018 
(312) 297-4810 
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Departrent of Transportation (DOT) 

Transportation Safety Institute 
W - 6 2  
6500 South HacArthur Blvd. 
Oklahoma city, OK 73125 
( 4 0 5 )  686-4824 

NRC Regional Office 
Emergency Response Coordinator 

Tennessee Valley Authority (NA) 

Fire Training Center 
Jasper, TI4 37347 
Attn: Glenn Aslinger 

MOAA 
MZMAT Response Branch 
7600 Sand Point Way, NE 
Seattle, WA 98115 

U.S. Environmental Protection Agency (RPA) 

U.S.E.P.A. 
26 West St. Clair Street 
Cincinnati, OH 45268 

2. Department of Defense / Military 

Departlent of Defense 

Darcom Amnunition Center 
Ammwnition School 
Savannah, IL 61074 

Joint Military Packaging Training Center 
Aberdeen Proving Ground, MD 21005 

3. State and Quasi-state Government 

Office of Civil Preparedness 
360 Broad St. 
Hartford, CT 
(203) 566-5483 
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Bureau of Civil Emergency Preparedness 
State Office Building 
Station 72 
Augusta, ME 04333 
(207) 289-4080 

HA Civil Defense Agency 
400 Worchester Road 
Framingham, MA 01701 
(617) 727-2368 

Governor's Office of Emergency Management 
State Office Park, South 
107 Pleasenf St. 
Concord, EM 03301 
(603) 271-2231 

Emergency Management Agency 
State House 
Providence, RI 02903 
(401) 421-7333 

Emergency Management Division 
Department of Public Safety 
103 South Main St. 
Waterbury, VT 05676 
(802) 244-8721 

NJ State Office of Emergency Management 
P.O. Box 7068 
West Trenton, NJ 08625 
(609) 530-4841 

NY State Emergency Management Office 
Building #22 
State Office Building Campus 
Albany, NY 12226 
(518) 457-9987 

Office of Civil Defense 
Box 5127 
Puerto de Tierra Station 
San Juan, PR 00906 
(809) 724-0124 

Office of Civil Defense and Emergency Services 
304 King St. 
Christensted 
St. Croix, USVI 00820 
( 8 0 9 )  773-2244 
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Division of Emergency Planning and Operations 
P.O.Box 527 
Delaware City, DE 19706 
(302) 834-4531 

DOC. Office of Emergency Preparedness 
2000 14th Street, W.W. 
8th floor 
Washington, DC 20009 
(202) 727-6161 

MD Emergency Management and Civil Defense Agency 
2 Sudbrook Lane, East 
Pikesville, MD 21208 
(301 1 486-4422 

Pennsylvania Emergency Management Agency 
P.O. Box 3321 
Harrisburg, PA 17105 
(717) 783-8150 

Department of Emergency Services 
310 Turner Road 
Richmond, VA 23225 
(804) 323-2185 

Office of Emergency Services 
Room EB-80 
State Capitol Building 
Charleston, WV 25305 
( 3 0 4 )  348-2594 

AL Emergency Management Agency 
520 South Court St. 
Montgomery, At 36130' 
(205) 834-1375 

Division of Emergency Hanagentent 
1720 South Gadsden St. 
Tallahassee, FL 32399 
(904) 488-1900 

Georgia Enrergency Management Agency 
P.O. Box 18055 
Atlanta, GA 30316 
(404) 656-6174 

Disaster and Emergency Services 
bone Center 
EOC Building 
Frankfort, KY 40601 
(SO21 564-8600 
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MS Emergency Management agency 
P.O. Box 4501 
Fondren Station 
Jackson, MS 39216 
(601) 352-9100 

Division of Emergency Management 
Administration Building 
116 West Jones St. 
Raleigh, NC 27611 
(919) 733-3867 

Emergency Preparedness Division 
Rutledge Building 
1429 Senate St. 
Columbia, SC 29201 
(803 734-8020 

TN Emergency Management Agency 
3041 Sidco Drive 
Emergency Operations Center 
Nashville, TN 37204 
(615) 252-3300 

IL Emergency Services and Disaster Agency 
110 East Adams St. 
Springfield, IL 62706 
(217) 782-7860 

IN Department of Civil Defense and Emergency Management 
100 N. senate Ave. 
Indianapolis, IN 46204 
(317) 232-3830 

Emergency Services Division 
Department of State Police 
111 South Capitol Ave. 
Lansing, MI 48933 
(517) 373-0617 

HN Division of Emergency Management 
State Capitol, Room E-5 
St. Paul, HN 55155 
(612) 296-2233 

Disaster Services Agency 
2825 West Granville Rd. 
Worthington, OH 43085 
(614) 889-7150 
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WI Division of Emergency Government 
4802 Sheboygan Ave. 
Madison, WI 53702 
( 6 0 8 )  266-5643 

AB Office of Emergency services 
P.O. Box 758 
Conway, AR 72032 
(501) 329-5601 

LA Office of hergency Preparedness 
Department of Public Safety 
P.O. Box 66536 
Baton Rouge, LA 70896 
( 5 0 4 )  342-1582 

blM Office of Civil Emergency Preparedness 
P.O. Box 4277 
Santa Fe, IW 87501 
( 5 0 5 )  473-2476 

State Civil Defense Training Director 
Sequoyah-Will togers Building Tunnel 
P.O. Box 53365 
Oklahoma City, OK 73152 
( 4 0 5 )  521-2481 

Division of Emergency Management 
Texas Department of Public Safety 
P.O. Box 4087 
Austin, "rx 78773 
( 5 1 2 )  465-2196 

Office of Disaster Services 
Hoover State Office Building 
Level A-29 
Des Moines, I A  50319 
( 5 1 5 )  281-3231 

State Emergency Division of Emergency Preparedness 
P . 0 .  BOX C-300 
Topeka, ICs 66601 
( 9 1 3 )  233-9253 

State Emergency Management Agency 
P.O. Box 116 
Jefferson City, HO 65102 
( 3 1 4 )  751-9754 
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NE Civil Defense Agency 
1300 Military Rd. 
Lincoln, NE 68508 
( 4 0 2 )  473-1412 

CO Division of Disaster Emergency Services 
Camp George West 
Golden, CO 80401 
(303)  273-1784 

Montana Disaster and Emergency Services 
P.O. Box 4789 
Helena, MT 59604 
(406 444-69 11 

ND Division of Emergency Management 
P.O. Box 5511 
Bismark, ND 58502 
( 7 0 1 )  224-2111 

SD Emergency and Disaster Services 
500 East Capitol 
State Capitol 
Pierre, SD 57501 
( 6 0 5 )  773-3231 

Utah Division of Comprehensive Emergency Management 
1543 Sunnyside Ave. 
Salt Lake City, UT 84108 
( 8 0 1 )  533-5271 

Wyoming Emergency Management Agency 
P.O. .  Box 1709 
5500 Bishop Blvd. 
Cheyenne, WY 82001 
(307) 777-7566 

Division of Emergency Services 
5636 East McDowell Road 
Phoenix, AZ . 85008 
( 6 0 2 )  231-6225 

Governor's Office of Emergency Services 
P.O. Box 8104 
San Luis Obispo, CA 93403 
( 8 0 5 )  544-7101 

Office of the Director Civil defense 
Department of Defense 
3949 Diamond Head Rd. 
Honolulu, HI 96816 
( 8 0 8 )  734-2161 
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State of Nevada Military Department 
Division of Emergency Management 
2525 South Carson St. 
Capitol Complex 
Carson City, NV 79810 
(702) 885-4240 

Department of Public Safety 
Territorial Emergency Management Coordinating Office 
P.O. Box 1086 
Fagatogo, American Samoa 96799 
99-011-684-633-2331 

Director, Civi l  Defense 
Guam Emergency Services Office 
P.O. Box 2877 
Agana, Guam 96910 
93-011-671-477-9841 

Conrnonwealth of Northern Marainna Islands 
A m :  Training Officer 
Saipan, Yariana Islands 96950 
93-011-670-234-7403 

Alaska Division of Emergency Services 

Palmer, AK 9964s 
(907) 376-3061 

P.0.  BOX 2267 

Bureau of Disaster Services 
650 West State 
Boise, ID 83720 
(208 334-3460 

Oregon Division of Emergency Management 
Capitol Building, Room 43 
Salem, OR 97310 
(503) 378-4124 

Training Officer 
4220 East Martin Way 
Olympia, UA 98504 
(206)  459-9191 

Alabama State Fire Academy 
Shelton State Comwnity College 
2015 McFarland Ave., East 
Tuscaloosa, AL 35405 
(20s 759-1508 
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Fire Service Training 
Division of Fire Prevention 
Department of Public Safety 
Pouch N, State Office Building 
Juneau, AK 99811 
(907) 465-3117 

Fire Training 
Arizona Division of Emergency Services 
5636 E. McDowell Rd. 
Phoenix, AZ 85008 
(602) 231-6313 

Arkansas Fire Academy 
SAU-TECH 
P.O. Box 3048 
East Camden, AB 71701 
(501 574-1521 

Fire Service Training and Education System 
7171 Bowling Dr., Suite 600 
Sacramento, CA 95823 
(916) 427-4204 

Colorado Division of Fire Safety 
Dept. of Public Safety 
700 Building B 
1325 South Colorado Blvd. 
Denver, CO 80222 
(303) 691-8142 

Fire Training and Education 
Commission on Fire Prevention and Control 
294 Colony St. 
Heriden, CT 06450 
(203) 238-6587 

Delaware State Fire School 
R.D. 52, Box 166 
Dover, DE 19901 
(302) 736-4773 

Florida State Fire College 
1501 Silver Springs Blvd. 
Ocala, FL 32675 
(904) 732-0526 

Georgia Fire Academy 
1112 Clay St. 
Uarietta, GA 30060 
(404) 424-7315 
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Training Bureau 
Honolulu Fire Department 
1455 S. Beretania St-Rm. 313 
Honolulu, HI 96814 
( 8 0 8 )  943-3139 

Fire Service Training 
State Division €or Vocational Education 
650 West state St. 
Boise, ID 83720 
(208) 334-3211 

Fire Service Institute 
University of Illinois 
202 Agriculture Engineering Building 
1208 Peabody Drive 
Urbana, IL 61801 
( 2 1 7 )  333-3800 

State Fire Marshal's Office 
1099 North Meridian 
Suite 9000 
Indianapolis, IN 46204 
( 3 1 7 )  232-2222 

Fire Service Education 
Iowa State University 
Ames, IA 50011 
(515) 294-6817 

Fire Service Training 
Division of Continuing Education 
University of Kansas 
645 New Hampshire Ave. 
Lawrence, KS 66044 
( 9 1 3 )  a64-4467 

Public Service Short-Term Training Unit 
Office of Vocational Education 
Icy Department of Education 
Room 2110 
Capital Plaza Tower 
Frankfort, KY 40601 
( 5 0 2 )  564-2326 

LSU Fireman Training Program 
Pleasant Ball 
Louisiana State University 
Baton Rouge, LA 70803 
(504 766-0600 
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Fire Training and Education 

Fort Road 
South Portland, ME 04106 
(207) 799-7303 

S.U.V.T.1. 

HI) Fire and Rescue Institute 
University of Maryland 
College Park, MD 20742 
(301 1 454-2416 

MA Firefighting Academy 
59 Horse Pond Rd. 
Sudbury, HA 01776 
(617 1 433-8926 

UI Firefighter's Training Council 
7150 Harris Dr. 
Lansing, MI 48913 
(517) 322-1922 

Adult Vocational Section 
MN Department of Education 
529 Capital Square Building 
550 Cedar St. 
St. Paul, MJ 55101 
(612) 296-6516 

MO Fire and Rescue Training Institute 
1001 Ashland Gravel Road 
Columbia, MO 65201 
(314) 882-4735 

Montana Fire Service Training School 
2100 16th St. 
Great Falls, MT 59405 
(406) 761-7885 

Nebraska Fire Service 
3721 West Cuming 
Lincoln, NE 68524 
(402) 471-2803 

Fire Service Training Section 
State Fire Marshal Division 
Capitol Complex 
Carson City, NV 89710 
(702) 885-4290 
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NfI Fire Standards and Training Conmission 
Storrs Street at Chandler 
Concord, NH 03301 
(603) 271-2661 

Training and Certification 
Bureau of Fire Safety 
Hew Jersey Department of Community Affairs 
3131 Princeton Pike 
Lawraceville, MJ 08648 
(609) 530-3283 

NH State Fire Marshal's Office 
P.O. Box 1269 
Santa Fe, W 87501 
( 5 0 5 )  827-4538 

Training and Education 
Office of Fire Prevention and Control 
NY State Department of State 
162 Washington Ave. 
Albany, NY 12231 
(518) 474-6746 

Fire Training Services 
Dept. of Commrnity Colleges 
Education Building, Room 176 
Raleigh, NC 27611 
(919) 733-3345 

North blkota Fireman's Association 
176 First Avenue, NE 
Beach, ND 58621 
(701) 872-4392 

Ohio Fire Academy 
Ohio Divieion of State 

Fire Marshal 
8895 East Main Street 
Beynoldsburg, OH 43068 
(614) 864-5510 

Fire Service Training 
Fire Building 
Oklahoma State University 
Stillwater, OK 74078 
(405)  624-5727 
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State Fire Marshal 
State Fire Training 
3000 Market Street Plaza 
Suite 534 
Salem, OR 97310 
(503) 383-4917 

PA State Fire School 
Office of Fire Safety ServicesfPEMA 
P.O. Box 631 
Lewiston, PA 17044 
(717) 248-1115 

State Fire Marshal 
Div. of Fire Safety 
1270 Mineral Spring ave. 
North Providence, RI 02904 
(401) 277-2335 

. SC Fire Academy 
2920 Fire academy Rd. 
West Columbia, SC 29169 
(803) 758-8411 

Fire Service Training 
118 West Capitol 
Pierre, SD 57501 
(605) 773-3876 

TN State Fire School 
1303 Old Fort Parkway 
Hurfreesboro, TN 37130 
(615) 893-4095 

Fire Protection Training 
Texas Engineering Extension Service 
Texas A 6 M University 
FE Drawer K 
College Station, TX 77843 
(409) 845-7641 

State Fire Service Training 
Utah Technical College at Provo 
P.O. Box 1609 
Provo, UT 
(801) 226-5000 ex.352 

Fire Service Training Program 
VT State Firefighters Association 
P.O. Box 53 
Pittsford, VT 05763 
(802 ) 483-9407 

582 



VA Department of Fire Programs 
101 North 14th Street 
James Monroe Building, 17th Floor 
Richmond, VA 23219 
(804) 225-2681 

Fire Service Training 
Conmission for Vocational Education 
Airindustrial Park 
Building 17, Mail Stop LS-10 
Olympia, WA 98504 
(206) 753-5679 

Fire Service Extension 
State Fire Training Center 
Monogahela Blvd. 
West Virginia University 
Morgantowa, WV 26506 
(304) 293-2106 

Fire Education and Training 
WI Board for Vocational, Technical and Adult Education 
310 Price Place 
P.O. Box 7874 
Madison, WI 53707 
(60s) 266-7994 

Director of Fire Training 
Fire prevention and Electrical Safety 
Boom 2012, HerehLer Building 
Cheyenne, WY 82002 
(307) 777-6683 

Association of Bay Area Governments 
P.O. Box 2050 
Saa Francisco, CA 94604 

California Highway Patrol 
Operational Planning 
P.O. Box 898 
Sacramento, CA 95804 

California Specialized Training Institute 
Governor's Office of Emergency Services 

San Luis Obispo, CA 93403 
P.O. BOX ai04 

Sonoma Valley Fire Training 
32 Patten St. 
Sonoma, CA 95476 
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Minnesota State Fire School 
1355 West Highway 10 
Anoka, MN 55303 

North Carolina Department of Insurance 
Fire and Rescue Service Division 
P.O. Box 26387 
Raleigh, LJc 27611 

Department of Fire and Safety Service 
101 E. 10th St. 
St. Paul, MN 55101 

Xazardous Material Safety Board 
New Mexico State Police 
Xazardous Material Division 
P.O. Box 1628 
Santa Fe, NM 87504 

Academy of Fire Science 
New York State Office of Fire Control 
600 College Avenue 
Montour Falls, NY 14865 

Oregon Fire Instructors Association 
Fire Officers School 
777 Pearl St, room 110 

. Eugene, OR 97401 

4. City and County Government, non-fire department 

Central Counties Safety Council 
330 West Hedding St. 
Suite 110 
San Jose, CA 95110 

Consolidated OutReach Education 
Contra Costa Fire District 
3225 Grenada Drive 
Cameron Park, CA 95682 

Tulane Kings County Training office 
404 West Lacey Blvd. 
Hanford, CA 93230 
Indiana County Fire School 
RW1, Box 450 
Armagh, PA 15920 

Department of FirelRescue-City of Hermitage 
P.O. Box 1263 
Hermitage, PA 16148 
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Departnrent of Community Development 
Fire Sevice Training 
Airindustrial Way, Bldg # 17 
Olympia, MA 98504 

5. Fire Departments 

Alexandria, VA NFA 
Anchorage, AK NFA 
Atlanta GA Fire Training Academy 
Baltimore, MD WA 
Columbus, OH NFA (R&I only) 
Kansas City, I40 EPA 
Louisville, RY IFA 
Napierville, IL, City Fire Protection Bureau NFA 
New Orleans, LA IFA NFPA 
Omaha, NE NFA 
Philadelphia, PA IJFA 
Prince George's County, MD 
St. Petersburg, FL blFA 
San Diego, CA 
Washington, DC NFA + own courses 

NFA, MFPA 

lJFA + own courses 

NFAINFPA + OM courses 

Rocky Mountain Fire Academy 
(Denver and Aurora Fire Department Combined) 
5440 Rorlyn St. 
Denver, CO 80216 

Fort Myers Fire Department 
2404 Anderson Ave. 
Fort Hyers, FL 33901 

Fire Department of the City of New York 
Bureau of personnel 
250 Livingstone St. 
Brooklyn, W 11201 

Brevard County Fire Rescue 
300 Alma Boulevard 
Merritt Island, FL 32953 

Tallahailsee Fire Department 
Fire Training Division 
497 S. Appleyard 
Tallahassee, E'L 32304 

... 

Chicago Fire Department 
5S8 DeKoven St. 
Chicago, IL 60607 
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Fort Wayne Fire Department 
Training Division 
2700 Dwenger st 
Fort Wayne, IN 46803 

Fort Worth Fire Department 
HAZMAT Coumuander 
400 Grand Avenue 
Fort Worth, TX 

Phoenix, Arizona Fire Department 
Hazardous Incident Section 

Phoenix, AZ 85006 
313 Ne 9th St. 

San Diego Fire Department 
San Diego, CA 

Tehama County Rural Fire Department 
P.O. Box 1210 
Red Bluff, CA 96080 

6. College, University, and Fire School Course 

Cormunity College of the Air Force, Maxwell Air Force Base, Ala. 
Jefferson State Junior College, Birmingham, Ala. 
Chatahoochee Valley State Community College, Phoenix City, Ala. 
George Corley Wallace State Colnrmnity College, Selma, Ala. 
Anchorage Community College, Anchorage, Alaska 
Mesa Community College, Meaa, Ark. 
Phoenix College, Phoenix, .Ariz. 
Yavapai College, Prescott, Ark. 
Scottsdale Coumtunity College, Scottsdale, Ark. 
Cabrillo College, Aptos, Calif. 
Barstow Cornunity College, Barstow, Calif. 
University of California, Davis, Calif. 
Fresno City College, Fresno, Calif. 
College of the Desert, Joshua Tree, Calif. 
Long Beach City College, Long Beach, Calif. 
NIOSH-Southern California Education Resource Center, University 
of Southern California, Los Angeles, Calif. 

Monterey Peninsula College, Monterey, Calif. 
Butte College Fire Science Department, Oroville, Calif. 
Oxnard College, Oxnard, Calif. 
Consumes River College, Pacerville, Calif. 
Porterville College, Porterville, Calif. 
Shasta College, Redding, Calif. 
American River College, Sacramento, Calif. 
Cosumnes River College, Sacramento, Calif. 
Hartnell College, Salinas, Calif. 
San Diego Miramar College, Sen Diego, Calif, 
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City College of San Francisco, San Francisco, Calif. 
Bancho Santiago College, Santa Ana, Calif. 
Mission College, Santa Clara, Calif. 
Allan Hancock College, Santa Maria, Calif. 
Santa Rosa Junior College, Santa Rosa, Calif. 
Lake Taho Conmrunity College, South Lake Taho, Calif. 
San Joaquin Coamntnity College, Stockton, Calif. 
Solano College, Suiaan City, Calif. 
u s  hgeles Valley College, Van Huys, Calif. 
Victor Valley College, Victorsville, Calif. 
College of the Sequoias, Viaalia, Calif. 
Mount San Antonio College, Walnut, Calif. 
College of the Siakiyous, Weed, Calif. 
Rio Hondo College, Whittier, Calif. 
Los Angeles Harbor College, Wilmington, Calif. 
Crafton Hills College, Yucaipa, Calif. 
Colorado Training Institute, Denver, Calif. 
Aims Comnunity College, Grecley, Colo. 
Fairfield Fire Training School, Fairfield, COM. 
Norwalk State Conmunity College, Norwalk,. Conn. 
Fire Training School Torrington, Torrington, Conn. 
Greater New Haven State Technical School, blew Haven, Conn. 
Waterbury State Technical College, Waterbury, Conn. 
University of New Haven, West Haven, Conn. 
Delaware Technical and Community College, Newark, Del. 
Pinellas Vocational Technical Institute, Clearwater, Fla. 
St. Petersburg Junior College, St. Petersburg, Fla. 
Broward Fire Academy, Davie, Fla. 
Broward Comrmtnity College, Fort Laudsrdale, Fla. 
Edison Commuaity College, Fort Meyers, Fla. 
Indian River C o m i t y  College, Fort Pierce, €La. 
Florida Junior College, Jacksonville, Fla. 
Miami-Dade Community College, Miami, Fla. 
Central Florida Ccwmunity College, Ocala, Fla. 
Valencia Community College, Orlando, Fla. 
Gulf Coast Conmvnity College, Panama City, Fla. 
Charlotte Vocational-Technical Center, Port Charlotte, Fla. 
St. Augustine Fire Academy, St. Augustine, Fla. 
Lively Vocational Technical School, Tallahassee, Fla. 
Polk Comnlrnity College, Winter Haven, Fla. 
Eelleville Area College, Belleville, Ill. 
University of Illinois, Champaign, I l l .  
Prairie State College, Chicago Heights, Ill. 
Oakton Community College, Des Plaines, Ill. 
Illinois Central College, East Peoria, Ill. 
College of Dupage, Glen Pllyn, Ill. 
Joliet Junior College, Joliet, Ill. 
William Rainey Barper College, Palatine, 111. 
Jackson County Fire Academy, Freetown, Ind. 
Indiana Vocational Technical College, Gary, Ind. 
Iowa State University, Ames, Iowa 
Des Moines Area Comwmity College, Ankeny, Iowa 
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Kirkwood Community College, Cedar Rapids, Iowa 
Dodge City Community College, Dodge City, Kans. 
Hutchinson Conanunity College, Hutchinson, Kans. 
University of Kansas, Lawrence, Kans. 
Kansas City Kansas Cornrmnity College, Kansas City, Kans. 
Northern Kentucky University, Highland Heights, Ky. 
Jefferson Conanunity College, Louisville, Ky. 
Eastern Kentucky University, Richmond, Ky. 
Louisiana State University, Baton Rouge, La. 
Louisiana State University at Eunice, Eunice, La. 
Delgado Community College, New Orleans, La. 
Southern Maine Vocational Technical College, South Portland, Maine 
Central Maine Fire Attack School, Inc., Waterville, Maine 
Community College of Baltimore, Baltimore, Md. 
Montgomery College, Rockville, Md. 
Training and Information Services, Inc., Silver Springs, Md. 
Middlesex Community College, Bedford, Mass. 
North Shore Cornunity College, Beverly, Mass. 
Bunker Hill Community College, Boston, Mass. 
Bristol Community College, Fall River, Mass. 
Greenfield Cornunity College, Greenfield, Mass. 
Kellogg Community College, Battle Creek, Mass. 
Macomb County Fire Training Institute, Fraser, Minn. 
Kalamazoo Valley Colmrunity College, Kalamazoo, Minn. 
Hemepin Technical Centers, Eden Prairie, Mont. 
University of Missouri, Columbia, Mo. 
Jefferson College, Hillsboro, Mo. 
St. Louis Community College, St. Louis, Mo. 
East Central College, Union, Mo. 
Central Missouri State University, Warrensburg, Mo. 
Southeast Comrmnity College-Lincoln, Lincoln, Nebr. 
University of Nebrask at Omaha, Omaha, Nebr. 
Clark County Cornunity College, North Las Vegas, Nev. 
Truckee Meadows Comrmnity College, Reno, Nev. 
University of Nevada, Reno, Nev. 
New Hampshire Vocational Technical College, Laconia, N.H. 
New Jersey State Fire College, Cranford, N.J. 
Union County College, Cranford, N.J. 
Middlesex County College, Edison, N.J. 
Jersey City State College, Jersey City, N.J. 
Rutgers University, New Brunswick, N.J. 
Ocean County Conmunity College, Toms River, N.J. 
Mercer County Comunity College, Trenton, N.J. 
Mercy College, Dobbs Ferry, N.J. 
Nassau Community College, Garden City, N.J. 
John Jay College of Criminal Justice, New York, N.Y. 
Clinton Coimnunity College, Plattsburgh, N.Y. 
Monroe Conanunity College, Rochester, N.Y. 
Schenectady County Cormunity College, Schenectady, N.Y. 
Suffolk County Comrmnity College, Selden, N.Y. 
Rockland Community College, Suffern, N,Y. 
Onondaga Comrmnity College, Syracuse, N.Y, 
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Suffolk County Fire Academy, Yaphank, N.Y. 
Randolph Technical College, Asheboro, N.C. 
Central Piedmont Co,mrmtnity College, Charlotte, N.C. 
Durham Technical Institute, Durham, bl.C. 
Guilford Technical Cotmuunity College, Greensboro, N.C. 
Caldwell Conrsunity College and Technical Institute, Hudson, N.C. 
James Sprunt Technical College, Kenansville, N.C. 
Craven Coarrmnity College, New Bern, N.C. 
Wilson County Technical College, Wilson, N.C. 
University of Akron, Akron, Ohio 
Stark Technical College, Canton, Ohio 
University of Cincinnati, Cincinnati, Ohio 
Cuyahoga Community College, Cleveland, Ohio 
Columbus Technical Institute, Cohmbue, Ohio 
Ohio State University, Columbus, Ohio 
Sinclair Coemunity College, Dayton, Ohio 
Hocking Technical College, Nelsonville, Ohio 
Penta County Vocational Schools, Perrysburg, Ohio 
Michael J. Ovens College, Toledo, Ohio 
Oklahoma State University, Oklahoma City, Okla. 
Tulsa Junior College, Tulsa, Okla. 
Central Oregon Comnaunity College, Bend, Oreg. 
Clackmas Fire Academy, Clackmas, Oreg. 
Ht. Hood Conmnanity College, Gresham, Oreg. 
Blue Mountain Community College, Pendleton, Oreg. 
Portland Comnunity College, Portland, Oreg. 
Chemeketa Comaunity College, Salem, Oreg. 
Harrisburg Area Community College, Harrisburg, Pa. 
Luzerne County Community College, Nanticoke, Pa. 
Westmoreland County Comwraity College, Youngwood, Pa. 
Comrmnity College of %ode Island, Lincoln, R.I. 
Boane State Conmunity College, Harriman, Tenn. 
Memphis State University, Memphis, Tenn. 
Tennessee State University, Mashville, Tenn. 
Cisco Junior College, Amarillo, Tex. 
Amarillo College, Amarillo, Tex. 
Austin Comrrunity College, Austin, Tex. 
Bee County College, Beeville, Ter. 
Texas A & kf University System, College Station, Tex. 
El Centro College, Dallas, Ter. 
El Paso Community College, El Paso, Tex. 
Tarrant County Junior College, Fort Worth, Tex. 
Houston Corsmunity College System, Houston, Ter. 
Lamar Fire Academy, Beaumont, Ter. 
Midland College, Midland, Tex. 
Odessa College, Odessa, Tex. 
San Antonio College, S a n  Antonio, Tex. 
Texas Southmost College Criminal Justice Institute, San Benito, 

Brigham Young University, Provo, Utah 
Northern Virginia Comnunity College, Annandale, Va. 
tJampton University, Hampton, Va. 

T-. 
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Thomas Nelson Community College, Hampton, Va. 
Blue Ridge Cornunity College, Weyers Cave, Va. 
Central Washington University, Ellensburg, Wash. 
Edmonds Community College, Lynnwood, Wash. 
Fort Steilacoom Conmunity College, Tacoma, Wash. 
Clark College, Vancouver, Wash. 
Marshall University, Huntington, W.Va. 
West Virginia State College, Institute, W.Va. 
West Virginia University, Morgantown, W.Va. 
Fox Valley Technical Institute, Appleton, Wis. 
Gateway Technical Institute, Burlington, Wis. 
Northeast Wisconsin Technical Institute, Green Bay, Wis. 
Blackhawk Technical Institute, Janesville, Vis. 
Madison Area Technical College, Madison, Wis. 
Milwaukee Area Technical College, Milwaukee, Wis. 
Waukesha County Technical Institute, Pewaukee, Wis. 
Laramie County Connuunity College, Cheyenne, Wyo. 

7. Associations and Inetitutes, non-government 

National Fire Protection Association 
Division of Continuing Education 
Batterymarch Park 
Quincy, MA 02269 

National Safety Council 
1322 Webster St. 
Oakland, CA 94612 

Chemical Manufacturers Association 
2501 H St. 
Washington, DC 20037 

International Association of Fire Chiefs 
1329 18th St. 
Washington, DC 20036 

South Florida Fire Safety Association 
P.O. Box 8754 
Pembroke Pines, FL 33023 

Indiana Fire Instructors Aseociation 
8309 West Morris St. 
Indianapolis, IN 46231 

Franklin County Firemen's Association 
147 Lower Main St. 
Farmington, ME 
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York County Fire Chief's Association 
Sanford Fire Department 
244 Main st. 
Sanford, ME 04073 

Hazardous Materials Contract Research Institute 
9300 Columbia Blvd. 
Silver Spring, MD 20910 

Environmental Hazards Management Institute 
P.O. Box 283 
Portsmouth, NH 03801 

Huntingdon County Fire Chiefs Association 
1100 Wall Street 
Saxton, PA 16678 

Washington County Firemen's Association, Inc. 
Fire Service and Public Safety Academy 
153 Baltimore Ave. 
Washington, PA 15301 

National nine, Health and Safety Academy 
P.0 ,  BOX 1166 
Beckley, WV 25802 

M S U L  Fire Protection 
One Stanton St. 
Warioette, WI 

Some of the training offered by this group of providers is first- 
rate, and is abstracted in Appendix M, 

8. Private Industry 

R. Schwartz and Associates, Ltd. 
3413 Greenbriar Dt. 
Glenview, IL 60025 

The Safety Specialists 
214 S. Main St. 
Waperville, IL 60566 

Roscoe Rescue, Inc. 
1945 Candlewood he. 
Baton Rouge, LA 

... 
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International Training and Service Corp. 
Jefferson Parish Fire Training Center 
200 East St. 
Bridge City, LA 

Cordovan, Inc. 
P.O. Box 1591 
Bowie, MD 20716 

NUS Corporation 
910 Clopper Road 
Gaithersburg, MD 20878 

Burton W. Phelps, Inc. 
Incident Couunand Seminars 
1213 Lorene Dr. 
Pasadena, WD 21122 

Fire Technology, Ltd. 
8004 Orlando Dr. 
Clayton, MO 63105 

Government Services Institute, Inc. 
P.O. Box 866 
Point Lookout, MO 63052 

D.W. Eyckman b Associates, Inc. 
BEACT Program 
2208 Welsh Industrial Court 
St. Louis, MO 63146 

National Hazards Control Institute 
P.O. Box 1085 
Alpha, NJ 

Center for Professional Advancement 
P.O. Box II 
East Brunswick, NJ 08816 

Lion Technology, Inc. 
P.O. Drawer 700 
Jersey City, NJ 07848 

J.T. Baker Chemical Co. 
222 Red School Ln. 
Phillipsburg, NJ 08865 

Biedel Environment Service 
P.O. Box 5007 
Portland, OR 97208 
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National Hazardous Control Institute 
P.O. Box 667 
Easton, PA 18042 

Transportation Skills Programs, Inc. 
P.O. Box 308 
Kutztown, PA 19530 

FIRE CON 

Lancestet, PA 17604 
P.O. BOX 4882 

National Foam System, Inc. 
1SO Gordon Dr. 
Lionville, PA 

Stephen C. Lane 
Fire Training Consultant 
6325 Baeehore Rd. 
Mechanicsburg, PA 17055 

Cigna Loss Control Services 
1600 Arch St, 
Philadelphia, PA 19101 

IT Corporation 
312 Directors Dt. 
Knoxville, TN 37923 

Professional Loss Control, Inc. 
PA. Bor 446 
Oak Ridge, TN 37831 

Fire and Safety.Specia1ists 
P.O. Box 9713 
College Station, TX 77840 

Fire Rescue Consultants 
9601 Little Cobbler Ct. 
Burke, VA 22015 

J.J. Keller & Associates 
145 West Wisconsin Ave. 
Neenhrm, WI 54956 

Keith Walsh & Associates 
1671 Meltose Drive 
Corona, CA 91720 

593 



Flying Tigers 
P.O. Box 92935, t-257 
Los Angeles International Airport 
Los Angeles, CA 90009 

Gerald L. Grey and Associates 
3554 Jefferson Ave 
Redwood City, CA 94062 

Ecology and Environment, Inc. 
120 Howard St. 
Suite 640 
San Francisco, CA 94105 

Southern Pacific Transportation Company 
One Market Plaza 
San Francisco, CA 94105 

Safety Specialists, Inc. 
Training Center 
3060 Raymond St. 
Santa Clara, CA 950545 

E.I. Dupont De Nemours & Co. 
Marshall Hill Building 
Wilmington, DE 19898 

Safety Systems Emergency Response Schools 
P.O. Box 40276 
Jacksonville, FL 32203 

CrossfTessitore and Associates 
4759 S.,Conway Rd. 
Orlando, FL 32812 
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OUTLINE OF THE HMT-160 COURSE 
OF THE PHOENIX, ARIZONA FIaE DEPARTMENT 

HMT.160 is a four week course designed by the Phoenix. Arizona Fire 
Department €or "qualification for the intermediate level of Hazardous 
Materials Response Technician." Prerequisite to this course is a forty 
hour first responder course. The outline is presented by day and the 
major topic headings: 

I. Week 1, Day 1 

A. Atomic Theory (4 hrs.) 
1. Atomic theory 
2. The periodic chart 
3. Molecular Bonding 
4. The types of matter 

13. Chemistry of HAZMATs (4 hrs.) 
1 e Introduction 
2. Oxidation and reduction 
3. Inorganic oxidizers 
4. Organic oxidizers 

11. Week 1, Day 2 

A. Basic Chemistry--Inorganic Nomenclature (4 hrs.) 
1. Chemical formulas and names 
2. &pressing chemical formulas 
3. Naming inorganic compounds (2 hrs.) 

B. Chemistry of HAZMATs--Corrosives (4 hrs-1 
1. Types of corrosives 
2. pH, strength and concentration 
3. Hazards of corrosives 
4. Stabilization approaches 

111. Week 1, Day 3 

A. Basic Chemistry-Chemical Reactions and Principles (4 hrs. ) 
1. Introduction to chemical reactions 
2. Types of chemical reactions 
3. Metric system 
4. Properties of matter 

B. Chemistry of U?X4Ts--Air and Water Reactive Materials 
(4 hrs) 

1. Water reactive metals 
2. Other types of water reactive materials (2 hrs) 
3. Pyrophoric materials 

... . 
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IV. Week 1, Day 4 

A. Basic Chemistry--Hydrocarbons (4 hrs. 
1. Saturated hydrocarbons 
2. Unsaturated hydrocarbons 
3. Aromatic hydrocarbons (2 hrs.) 

Chemistry of HAZMATs--Flammables and Explosives (4  hrs.) 
1. Flammable HAZMATs (2 hrs) 
2, Unstable HAZMATs 
3. Explosives 

B. 

V. Week 1, Day 5 

A. Basic Chemistry..Bydrocarbon Derivatives (4 hrs.) 
1. Radical and functional groups 
2. Alcohols, ethers, peroxides 
3. 
4. Ketones, esters, aldehydes 

Halogenated hydrocarbons, nitros, organic acids 

B. Review and Test (4 hrs.) 
1. Review (2  hrs) 
2. Test (2  hrs) 

VI. Week 2, Day 1 

A. Basic HAZ-CAT Chemical Identification System (4 hrs) 
1. Lecture 
2. 

Basic IIAZ-CAT Chemical Identification System (4 hrs) 
1. Lecture 
2. 

Laboratory on an unknown solid chemical identification 

B. 

Laboratory on an unknown liquid chemical identification 

VII. Week 2, Day 2 

A. Advanced XAZ-CAT Chemical Identification System (4  hrs) 
1. Lecture 
2. Laboratory on advanced W - C A T  Char test 

B. Advanced HAZ-CAT Chemical Identification System (4 hrs) 
1. Lecture 
2. Laboratory on advanced HAZ-CAT Qualitative analysis 

VXII. Week 2, Day 3 

A. Chemical Protective Clothing Lectures (4 hrs) 
1. Chemical protective clothing, 'IC'@ level ensemble 
2. Chemical protective clothing, "B" level ensemble . 

3. Chemical protective clothing, "A" level ensemble 
4. Health safety considerations in chemical protective 

clothing selection 
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B. Chemical Protective Clothing Laboratories (4 hrs) 
1. Tabletop simulations 
2. Hands-on application 

IX. Week 2, Day 4 

A. Toxicology of WMATs (4 hrs.) 

B. Tactical Considerations at the W M A T  Incident (4 hrs.) 
1. Responsibilities of the first responder and conmand at 

2. 
3. 
4. 

X. Week 2, Day 5 

W U T  incidents 
Identification and planning of the hazard sector 
Delegation inside the hazard sector 
Incident termination, cleanup, and equipment retrieval 

A. Rail Car Response (4 hrs. 
1. Bailroad tank car nomenclature and construction (2  hts) 
2. Railroad tank car recognition 
3. Railroad tank car field problems with reference 

materials (or, tabletop drills) 

B. Reference Texts (4 hrs 
1. American Conference of Governmental Industrial 

Bygienists Threshold Limit Values 
2. Farm Chemical Handbook 
3. Handbook of Reactive Chemical Hazards 
4. Manual for Spills of Hazardous Materials 
5. Rapid Guide to Hazardous Chemicals in the Workplace 
6. Emergency Handling of Hazardous Materials in Surface 

Transportation 
7. Toxic and Hazardous Chemicals 
8. Condensed Chemical Dictionary 

X I .  Week 3, Day 1 

A. Lectures on Vessels (Tank Trucks) (4 hrs,) 
1. MC 300 - 307 (2  hrs) 
2. MC 310 - 312 
3. MC 330 - 331 

B. Hands-on Study of Vessels (4 hrs.) 

XII. Week 3, Day 2 

A. Industrial Compressed Gases ( 4  hrs.) 
1. Cylinder and valve charactaristics 
2. Flaaanable gases (2  hrs) 
3. Inert gases 
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B. Properties of industrial compressed gases (4 hrs.) 
1. Cryogenic and Liquefied gases 
2. Acid gases 
3. Silica based gases 
4. Pyrophoric gases 

XIII. Week 3, Day 3 

A. Response to Chlorine Incidents (4 hrs.) 
1. Chlorine production processes 
2. 
3. Familiarization with chlorine kits 
4. Tabletop chlorine scenarios 

Physical and reactive properties of chlorine 

B. Response to Radiological Incidents (4 hrs.) 
1. Opetation of CDV.138 and CDV.742 personal dosimeter 
2. Operation and use of CDV.700 and CDV.715 survey meters 
3. Operation and use of Ludlum 14C survey meter 
4. Lab for overview of regulation and packaging of 

radiological materials in transport 

XIV. Week 3, Day 4 

A. Air Monitoring Equipment and Practices (4 hrs.) 
1. Air monitoring principles 
2. 
3. Monitoring operation procedures; MSA Model 260 
4. Monitoring operation procedures; MSA Model 361 

Monitoring operation procedures; MSA Model 62 

B. Air Monitoring Equipment and Practices (4 hrs.) 
1. Monitoring equipment and procedures; Colormetric Tubes 
2. Monitoring equipment and procedures; HNlJ and Matheson 
3. Labs for monitoring equipment and procedures (2 hrs) 

W .  Week 3, Day 5 

A. Field Exercises (8 hrs.) 
1. 
2. Critique of truck spill (1 hr) 
3. Rail car incident ( 3  hrs) 
4. Rail car incident debrief (1 hr) 

Unknown spill in a truck (3  hrs) 



XVI. Week 4, Day 1 

A. Interagency Responsibilities in XAZMAT Response (4 hrs.) 
1. Use of the Fire Code in HAZMAT response 
2. Custodial chain of evidence at the W M A T  incident site 
3. Role of the D.E.Q. in fiAzMAT response 
4. Title 111: Comwnity right to know 

B. Interagency Response in HA2MAT Materials Response (4 hrs.) 
1. D.P.S. cotrmercial vehicle safety specialists 
2. Overview of Title 49 in HAZMAT regulation 
3. Hazardous Waste 
4. Private cleanup contractors 

XVII. Week 4, Day 2 

A, Fire Fighting and Specialty Foams (4 hrs.) ' 

1. Fire fighting foam categories 
2. Fire fighting foam specifications 
3. 
4. Corrosive and specialty foams 

Application methods for fire fighting foams 

3. Foam Application Hands-on (4 hrs.) 

XVIII. Week 4, Day 3 

A. Final &am Review (8 hrs.) 
1. Chemistry review (2 hrs) . 
2. 
3. Toxicology and vessels review 
4. Tactics review 
5. HAZ-CAT review 
6. Air monitoring review 
7. Interagency response and incident termination review 

Chemical protective clothing and reference text review 

XIX. Week 4, Day 4 

A. Written Final &am (4 hrs.) 
1. 
2, 

Multiple choice portion (2 hrs) 
Tabletop scenario portion (2 hrs) 

B. Practical Final Exam (4 hrs.) 

2. 
3, 
4. 

1. HAZ-CAT 
Chemical protective clothing "A" and "El" 
Air monitoring equipment, calibration and use 
Patching equipment, Chlorine "A" and ''B" kits 



XX. Week 4, Day 5 

A. Results and Review of Exam (4 hrs) 

B. Course Critique and Commencement 
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