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0.0 Abstract 

The four types of liquid waste from ORN!.. processes are des-

cribed, and the method of hAndling each is explained. The waste 

tanks are listed and the status of the storage facilities des

cribed. Recommendations for correcting exiStiag faults in. the 

waste disposal system are made, and possible future developments 

in waste decontamination are listed. 

1.0 Summary 

Liquid waste from ORHL processes can be classified. into 

four types according to composition and radioactivity. 

These types are: 

Radiochemical Waste, which is highly radioactive (average ~~~3~!~/~ ~ 
.1~ . 

2.5x 105 fJcounts per minute per mill~iter) and which ha~. 
'rY'JI ! ~ as its source 3pecial "hot" sinks and vessels in cells 41..16 ,/V!.YJrI .... 

devoted to Ithot·" work; 

Metal Waste, which is plutonium, uranium, or thorium-

bearing waste and which is usually highly radioactive 

(average 105 J9 c/mlml); 

Warm Waste, which is moderately radioactive (average 

104 ~c/m/ml or less) and is handled according to the 

intensity of its activity; 

Process liiaste, which is theoretically non-radioactive and 

which is derived from cooling water, laboratory sinks other 

than IIhot" sinks, and floor drains outside facilities de-

voted to "hot" work. The pile canal overflow also drains to 

this system. 

4;";070' 
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The sanitary waste system is beyond the scope of this report. 

The liquid waste disposal system is geographically divided 

into the lbrth Tank Farm, the South Tank Farm, . and the Settling 

Basin Ares. These areas contain a number of concrete tanks 

buried at least six feet deep and four earthen-diked ponds. In . 

addition to this main system, there are waste tanks located 

near several process and development buildings. DrawingTD-:-." 

SS9 shows the geographical location of each of these tanks and 

ponds, and Table I lists 1;.hem wit.;hthei1" capacities,' construc

tion, and present content.s. ( see page l3~). 

The function of the tank farms is to collect and store 

metal waste, and to collect and hold radiochemical waste until 

sufficient decay permits discharging it to White Oak Creek· ·at 

a rate not to exceed 5 curies of activity per 24 hrs.. The 

ponds collect this decayed radiochemical waste and dilute it 

with sufficient quantities of non-radioactive waste to permit 

discharging it to the cre-ek. The tanks near the process and 

development buildings serve as intermediate hold-up before the 

waste is sent to the tank farms. Radioactive metal and chem-

ical wastes from other A. E. C. sites are also received at 

the ORl'L tank farms. 

Estimates of the average weekly flows of the four waste 

streams were made based on records of the tank farm operations 

and statements of personnel in charge of each waste contributing 

source. Estimates of flows were necessary because no records 

are kept of waste contributed by each source. 

27281:1 
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These estimates are: 

Metal Waste averages 1500 gallons per week. The fissionable 

metal in this waste is precipitated and stored in certain 

tank farm tanks. The supernate from the precipitations is 

treated to remove ruthenium and sent to the radiochemical 

)laste system. 

Radiochemical Waste averages 30,000 gallons per week in-, 

elUding part of the warm waste. This total flow is held in 

certain tank farm tanks for an average of about one month 

and then sent to the Settling Basin tor dilution with proc~ss' 

waste and discharge to the creek. 

Warm vvaste averages 75,000 gallons per week. This is col-

lected in 8000 gallon batches in tanks iV-l and W-2, anaJ..1zed 

for activity, and sent to the radiochemical system if the 
.',,? 

activity exceeds 25,000 J3 c/m/ml. Normally the count is 

lower than this, so that this waste is sent to the process 
b"O &, 

system. 

Process Waste averages two to 

;2.1-/0 , 
~)~y 

100 ~IO I 
four million gallons per week. 

This drains directly to the Settling Basin. The activity 

averages 100 f3 c/m/ml. 

At the present time the four waste streams are not 

kept entirely separate. Because of inadequate facilities 

at the waste sources, some radiochemical waste is allowed to 

drain into the warm and process systems. Too large a volume 

of non-radioactive waste is allowed to flow into the radio-

chemical and warm waste strewns. 

iiI!? • 
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Part of the metal waste stream flows through lines'uset;l'by 

the radiochemical stream. Not all process and development 

buildings have individual waste collection tanks, so tbat 

it is impossible to regUlate the flows of the waste streams. 

These flows vary extremely from time to time because of the 

nature of some of the operations at ORNt. The. larger collec-

tion and hold-up tanks are of concrete construction and, 

therefore, they can not handle acid wastes. This fact re-

quires neutralization of acid waste, which is not always ;, 

desirable. 

In order to correct these faults it is recommended that 

all unnecessary cross-overs between the four waste streams 

be eliminated, that additional "hot" sinks be provided, and 

that stainless steel tanks be installed at all buildings 

requiring them. These changes would considerably facilitate 

concentrating and decontaminating active wastes. It is also 

recommended that surveys be made to determine if revision 

of present ORNt processes can be made in order to reduce the 

volume of active waste. A survey to determine the feasi-

bility and economy of the proposed stainless steel tar~ 

additions is already planned. 

If a vol~e reduction of 20 to 1 can be effected on the 

radiochemical waste stream by means of evaporation, the 

existing fac!lities in the tank farm will afford storage for 

chemical waste concentrate for three years assuming present 

plus known future flows. An evaporator capable of 

§,7SW:Z= 
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accomplishing this volume reduction and more at. a rate of. 300 

gallons per hour and a decontamination fact.or of 103 is being 

constructed in the South Tank Farm. Development. work on resin 

adsorption of activity and crystallization o~salts out of 

active wastes is being carried out at the present time as 

possible alternate processes to evaporation or as supplemen-

tary steps to evaporation. 

2.0 Introduction 

2.1 Purpose 

At the present time, radioactive liquid waste trom, Oak 

Ridge National Laboratory is discharged to White Oak Creek, 

a tributary of the Clinch River. The liquid waste di~08al 

facilities consist of a tank farm built in 1943 to collect 

and store precipitated radiochemical waste as well as 

plutonium and uranium-bearing waste. This tank farm was to 

serve for a maximum of three years, but continued operation 
, 

of ORNL necessitated abandoning the precipitation and 

storage of active waste not containing uranium or plutonium, 

and changing part of the waste storage system to a temporary 

hold-up system. ~Jir)':944.~ tne large ~se:ttling.BasiA:--was~~uJlt 

~o provide a settling space for precipitated activity and a 

facility for diluting partially decayed, dissolved, radio

active waste with large volumes of non~active waste oefori~ 

Cc.r~~C:fiarge '~J,g=JlhiteOak Creek. -/ 7i. Xfmft~-of:r:l:v:e~~cUir:es __ of 

~;"aQioa;c:tiVny_-p~r=da:y-wa:s ··.~st~bli~bed -f<?r ~~h~_~gi.scttarg~.:-t9:) 

rvillite=-Oak~Creek;_ -this limit has been maintained for the past 

three years • 

.-. 
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It:nas--longbeen~~known---that -the--discharge_~of __ radio-) , 

~~1:;lve-wast~- constitute_s a potential' health hazard,> and 

r:thenecessity for providi-ng-means of removing radioactive--./ 

,Poisons from.-ORN!.. 1iqUid--waste haa been apparent f9r :sev.eral--~:: 

(Sears..? Because of the gradual increase of activity in m.u~s 

and waters of surrounding streams, major effort will be 

expended to correct the liquid waste problem. 

It has been proposed that the existing waste system be 

altered and enlarged. In order to provide information upon 

which sound decisions as to what corrective measures are re-

quired and justified, this survey of the liquid waste system 

has been prepared. 

2.2 Method of Presentation 

In this report the information collected in the survey 

is presented; the present liquid waste disposal system is 

described; its function is explained, and some recommenda-

tions for improving the system are made. The explanation 

of the function of the system is presented according to the 

sources, quantities, compositions, and methods of handling 

the four types of ORNL liquid waste. This information was 

gathered by studying all available prints and reports on the 

waste system.s and by contacting the personnel in charge of 

each waste contributing operation. Samples of certain waste 

streams were taken to determine composition, but much of the 

data on quantities and compositions are estimates based on 
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operating experience. Reference reports and drawings are 

given in the appendix. 

2.3 NOmenclature 

Identification of any one of the four liquid waste 

streams at ORNL is frequently difficult since no official 

names have been assigned; different groups call the same 

stream by different names. In this report each stream 

has been assigned a name descriptive of its composition. 

The four liquid waste streams at ORNL are: 

Radiochemical Waste, which is highly radioactive 

(ave. 2.5 x 105 fc/m/ml and 102 'JI c/m/ml) as com

pared to the other waste streams and which has as 

its source special "hot" sinks, vessels in cells 

devoted to tthot" work, and certain drains used in 

the decontamination of equipment. 

Metal Waste, which is plutonium, uranium, or thorium-

bearing waste, and which is usually highly radio

active (105 pc/mimI and higher). 

Process Waste, which is theoretically non-radioactive 
. 

and which is primarily derived from cooling water, 

floor drains outside of facilities devoted to "hot" 

work, laboratory sinks other than "hot" sinks, and 

the pile canal overflow. 

Warm Waste , which is moderately radioactive (ave. 

104 ,:'-' c/m/ml) and is handled according to the intensity 

of its activity • 

• Il _".I! 
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The sanitary waste system and the open-ditch system for 

certain cooling water and steam condensate streams are beyond 

the scope of this report. 

3.0 Present Status of the Waste Tank SYstem 

The liquid wastedisposa1 system is geographically divided 

into three main sections: w-',V 
1. The North Tank'Farm - containing two 4400 gallon aDd two 

W-3~w~ ~ 
40,000 gallon gunite tanks. 

fI.;-S -10 
2. The South Tank Faria - containing six 170,000 gallon, 'one" 

1300 gallon gunite tanks and one 700 gallon stainless 

steel tank. 

3. The settling Basin Area - containing one 1,600,000 
Ot/b7?F/..()0 

gallon, one 32,000 gallon and two 293,200 gallon 

earthen-diked ponds. 

In addition to this main system, there are waste tanks 

10catedilear the following process and development buildings: 

1. 706-A Metal ~aste Tank - located south of Bldg. 706-A, 

constructed of concrete and approximately 14,000 

gallons in capacity. 

2. 706-liB Metal Waste & Radiochemical Waste Tanks - two 

stainless steel tanks each of 1200 gallon capacity 

located south of Bldg. 706-HB. 

3. 706-C Metal Waste Tank - one 1700 gallon stainless steel 

tank located west of Bldg. 706-C. 

4. Hot Pilot Plant Plutor~um Waste Tank - one 2000 gallon 

stair~ess steel tank located in Cell 4 of Bldg. 205. 

Il ?!1?1 ----
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5. Bldg. 706-G (Ra &Be Source Bldg.) one 375 gallon 

stainless steel tank for warm waste. 

6. Bldg. li5 PUe Fan Seals and Cells- one concrete pit 

for warm waste. 

7. Bldg. 105 Hot Lab one 200 gallon stainless steel tank 
'" - .,' 

for warm waste. 

8. Hexane still one 55 gallon stainless steel drum with 

condenser located near tankW-lO in the South Tank Farm. 

9. Ruthenium Recovery Unit one 630 gallon stainless steel. 

tank for Ru treatment and'one 2150 gallon stainless 

steel tank for Ru storage. 

Drawing TD-889 shows the approximate geographical locations 

of each of the above waste tanks. 

3.1 Tanks in the ORNL Liquid Waste System 

Table I lists the waste tanks, their locations, 

capacities, construction, and present contents. 

3.2 General Functions of the Tank Farm & Waste Disposal System 

The tank farm provides collection and hold-up fac11i-

ties for liquid waste from the Restricted Area, in which 

all work with radioactive elements at ORNtis performed. 

Tanks W-l and W-2 in the North Tank Farm collect and hold 

the total warm waste stream until quick gross activity 
,j 

analysis of samples from these tanks determines whether 

it is necessary to hold the contents for activity decay 

in Tank W-5 or to discharge them to the Settling Basin. 

55611'. 
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SURVEY OF WASTE TANKS 

OAK RIDGE NATIOVAL LABORATORY ""~ . . -. 
I 

. ~~W:iDr I 6419 
, r' TABLE ~ ~'~."'., .. 

D1&. Heigth TOTAL GALLONS VOIll'ME OF SOUDS. FUTURE STORAGE 
TAlil NO • MAlERIAL OF COISTRUCTION LOCATIOI' CAPACITY, GAL. FEET !!!! TYPE OF WASTE HANDLED FUJilC'l'ION STORaD 11-1-48 1 

GALLON CAPACITY. GALLOH RBMARXS . " - ,I 

! 

If-I Guni .... ]forth Farm. 4,400 12' 5' Wam ..... te Collectlonana diversion tank ! 0 0 
tor warm waste 

1f-2 Gunite ]forth FaN 4,400 12' 5' Wana wa.t.. Collect.ion and diversion.tank 
tor warm waste I ° 0 

j 
i 

"-3 Gunlte ]forth Farm 41,300 25' 10' Hot PUot. PlaDt CollecUon t.ank tor Hot. Pilot. 11.100 1,300 29_600 
Radiocbud.cal .. te Plant. radioche.lllical. aste I 

I 
I 

W-4 Gunlte lorth Farm 41,300 25' 1()t Hot. Pilot Plant . Collect-ion tank tor Hot Pilot 28.250 5.850 13,050 
)(etalwaste Plant _tal waate I 

I 
.• -5 Gun1t •. South Farm. 1'10,000 50' 12' Radiochead.cal Collect.ion and temporal7 hold- 78.400 41,600 128,400 Available Vol., 

I 

up tant tor radiochemical waate I tor .• olids. 
I 

"-6 ' Gunite Sou-th Farm 17o_o00 50' 12' Radiocb.a1cal Receives supernate troll W-S before 114.100 26,000 ,Vari •• 
discharge to lettling Basin I 

"-7 Gunite South Farm lIS6,OOO 50' 12' U solution + ppt. Precipitation and storap ot U; 153,400 28.S00 137,400 . For SoUds 
supernate to IIu. recovel7 " W-12 

I 
_-8 Gunite South Farm 170,000 50' 12' U solution Collection ana t8IIporal7 .torap 86.$00 6.500 Varin 

I 
o t l1qlaid U solution. i 

l 

1f·9 Gunite South F&.r'IIl 165,000 50' 12' U solution . Collect.lon and. diatribution tank 109,%00 18.200 Vari .. 
~ tor liquid U solutiona 

W-I0 Gunit. South Farm 170.000 50' 12' U solution 't' ppt. Precipitation and storage of Uj 123.500 46,500 123.500 For 1I0lida 
supernate to Ru recovel7 " .-12 

_-11 Gwdt. South Farm 1.100 .9' 6' Radiocbeaical Overflow and divenion tank tor .0 0 
radiochea1cal .. te received. in W-12 

W"12 Stainless Sta.1 South Farm 700 R&d.1ocha1cal Collection tank for radiochuical 0 0 
waate; t.eela 1'-5 

70S-A Gunite South ot 106-A 14,000 U " '1'b solution Stores _t.al waste tro. ae.ad.-worklJ 10,000 4,000 lIeta 1 Waa te .... ppt. containing U " Th 

706-HB Stainle .. Steel South of 106-BB 1,200 6' 6' Ketal waate t1'Oll Not. 18t in Ilee 0 0 1.1)0 
Metal Ifaate aea1-_rka 

7OS-B8 Stainl... StaU South ot 1,200 Radiochuical wade' Collect.a radiochemical wast.e troa 0 0 1,200 
Chell. Waate 706-BB sui-_rka; teeda W-S 

70S-C Stainle .. Steel Jl'est ot 1,100 9' 6' )(etal aate U " PIt Collection and tempol'U7 atorap Varl •• I Vari •• 
Wetal Waite 706-0 of Bldg. 706-C metal wute 

Hot PUot Pl. Stili. nlan Steel Cell 4 in Bldg. 2,150 PIt _tal solution CoUect. and bold PIt wute tro. 400 1 .. 600 
Pu _a.te Z05 Redox proces. 

70S-G .... te Stainl ... Ste.l South of Bldg. 400 Rad!ochellical Collect.ion tank for lab. waate; Varha 
Tank 7OS-G teeda ... 1" W-2 

Pile Hot lab Stala1 ... Sted South ot Bldg. 375 4' 4' Radiocbeld.cal CoUection tank tor lab. waste; Varb. 
Tank 105 teeds W-1 " .-2 

~DJ:O'I!. 
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Tank W-3 in the North Tank ,Farm was formerly used to 

store precipitated aluminum-plutonium and uranium wastes, 

mostly from the Hot Pilot Plant. It is now used to store 

the Hot Pilot Plant radiochemical waste because of the 

high activity and long half-life of this waste.. Tank W-4 

~n the North Tank Farm is used to store uranium precipi""!' 

tated from Hot Pilot Plant metal waste. This tank has a 

truck pad and jet for receiving uranium-bearing wastes 

from sites other than ORNL. 

Tanks W-5, W-6, W-ll, and W-12 in the South Tank 

Farm are used to handle the total radiochemical waste 

stream. Tank W-12 is the small stainless steel receiving 

tank for most of this waste. It automatically jets its 

contents to W-5 or overflows to W-ll. Tanks W-5 and w-6 

are the large concrete hold-up tanks for the radiochemical 

waste stream. Together these tanks provide about one 

month's hold-up for the average 30,000 gal. per week flow 

of this waste stream. The East and West Ponds in the 

Settling Basin Area provide emergency hold-up capacity 

for the radiochemical waste stream when the flow is too 

great for tanks W-5 and W-6 to provide sufficent hold-up 

-time f-crractivity decay. 

Tanks W-7, iV-a, 'N-9, and W-10 in the South Tank Farm 

are used to collect and store uranium-bearir..g waste. Tank 

W-9 is the receiving and dispersing tank, and W-7 and W-10 

are used for precipitating the uranium. Because it 

o n nl 

................... -~ 
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belongs to the radiochemical waste system, tank W-8 is used 

for temporary storage of liquid uranium waste only. 

The Settling Basin in the Settling Basin Area collects 

all the Restricted Area liquid waste that is not stored and 

discharges it to White Oak Creek at a rate not exceeding 5 

curies of radioactivity per day. The hold-up in the Set-" 

tling Basin is about three days. 

The Retention Pond in the Settling Basin Area collects 

liquid from the dry-well system for the Tank Farm and dis-." 

charges it to White Oak Creek. 

All the concrete tanks in the North and South Tank 

Farms are located below ground level and are surrounded 

by a layer of 2 inch crushed stone for about 3 feet from 

their sides. The remaining space is filled with earth, 

and all the tanks are covered with 5 to 6 feet of earth. 

Each tank is provided with a IIdry well ll • This is a 2 feet 

x 2 feet concrete pit of sufficient depth to extend from 

ground level to a point below the pad on which the tank 

rests (see Figure I). A 6 inch terra cotta line permits 

leakage collecting on the pad to drain into this well. 

There is a connection to a 6 inch terra cotta sewer line 

enough below the drainage inlet to give an 8 inch deep 

retention. This line from each tank in turn connects to 

an 8 inch terra cotta line that discharges into the 

Retention Pond, from which the drainage overflows into 

the creek. 

~ 2 P J ' 
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No other activity-bearing liquid is sent to the Retention 

Pond. This pond is sampled several times everyday, and when 

its radioactivity count increases, the activity can usually·be 

traced to a leak. Hexone from the Hexone still is discharged 

into the tank W-IO dry well and thus drains to the Retention 

Pond. 

Drawing TO-88) schematically shows the flows ot the four 

waste streams from the sources of each to final disposal. 

A truck pad and discharge system to either the radio-

chemical waste or metal waste systems has been installed in 

the South Tank Farm to receive wastes from other sites. 

4.0 Radiochemical ,taste SYstem 

4.1 Sources and Quantities 

Source 

Bldg. 706-A 

Bldg. 706-C 

Bldg. 706-0 

Bldg. 205 

Bldg. 706-HB 

Ru Recovery Unit 

W-1 & W-2 (warm waste) 

Table II 

Estimated Average 
Quantity, Gals./o"ik. 

500 

2000 

10,750 

500 

100 

10,000 

2000 

New Radio Isotope Area 2000 

Totals (est.) 27,850 

Totals (statistical) 30,600 

. . . --""---

Estimated Max. 
Q.uantity Gals. 

I . /weeK. 

2000 

10,000 

50,000 

10,000 

2000 

20,000 

20,000 

5000 

119,000 

60,000 
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The 30,600 gal per week figure was taken from records of 

the flow to tank 'N-5 for twenty-one weeks between Nov. 2, 1947, 

and March 27, 1948, covering three RaLa runs. The average flow 

over forty weeks, including the above twenty-one weeks and 

covering six Rala runs, was 27,800 gal per week. The estimated 

average from each source was arrived at by the people in charge 

of the operations at the source of waste. The divergence be-

tween the statistical and estimated averages is not exce~dingly 

great in view of the fact that no records are kept of waste 

contributed by each source. The total estimated maximum flow 

is greater than the statistical maximum because all sources 

do not contribute a maximum at any one time. The probability 

of such an event is not greF.t, since the RaLa runs and cell 

decontaminations, which produce the maximum flows of waste, do 

not occur simultaneously. 

It is recommended that for design purposes, the flow of 

radiochemical waste be set at 30,000 gal per week, with surge 

capacity set at 60,000 gals per week. 

4.2 Method of Handling Radiochemical Waste 

Radiochemical Vv'aste comes from hot sinks, hot hoods, 

vessels in hot cells, and certain drains in hot cells in the 

Restricted Area. The system is set up as follows: 

Bldg. 706-A has a 3 inch stainless steel hot drain, which 

connects to hot drains in the Semi-works and Rooms 15, and 

2i in the east wir~, and to hot ~rains in Rooms 65,73, and 

78 in the west wing. Proposed additional drains in the 

21f 2 5 Ja 
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east ,dng should be cor.neeted to this 3 inch stainless 

steel line, which drains to tank W-1.2. 

Bldg. 706-C has a :3 inch stainless steel hot drain, 

which connects to two hot ::dnks, eight cells, seven 

hoods, and one vault in the building. This hot line 

drains to tank Vv-12. 

Bldg. 706-D has a 2 inch stainless steel drain, whi~h 

is conr~cted to vessels in the cells, two hot sinks, a 

sump from the cell vessel off-gas system, and a jet in 

the cell off-gas duct. This 2 inch line drains to the 

Bldg. 706-C 3 inch hot drain toil-12 outside of Bldg. 

706-C. 

Eldg. 706-HB has a 1200 gal stainless steel collection 

tank for radiochemic~l waste. This tank is fed from a 

drain in each cell (two in each large cell), from the 

deco~tamination area, from hot hoods, and from several 

other dr~ins outside the cells. This tar~ has a total 

draw-off jet, which discharges through a 2 inch stain

less steel line to tank N-5, and a decant jet, which 

discharges through a 2 inch sta.inless steel line to a 

6 inch vitreous pipe line to the Settlir~ Basin. 

Bldg. 205 has two :3 inch stainless steel hot drain 

lir.es that connect the Bldg. 205 cells to the tank farm. 

One of these lines (shovm at ~!22,484.75 on TD-889) leads 

from a drain opening on the east wall of cells 2,3,4,5, 

& 6 and the west wall of cellI to tank IV-5. By means 
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of a valve arrangement (shown near N22,290 on TD-889) 

waste sent through this line can be diverted to tanks 

W-3 & W-4. The Hot Pilot Plant is the main contributor 

to this line from waste neutralizer tanks in cells 1 & 

2. Radiochemical waste from the Hot Pilot Plant opera-

tions normally is sent to tank W-3 through this s1stem. 

Normally the valve in this line at W-4 is kept closed 

and the one at W-3 is kept open for the flow of radio-

chemical waste from cells 1 & 2 to W-3. The use of 

W-3 instead of W-5 to receive and store this waste is 

a recent procedure necessitated by the production ot 

large quantities of long lived activity from Hanford 

slugs used in the Hot Pilot Plant investigations. 

Other radiochemical waste of lower activity levels, 

such as tank rinses, is sent to W-5. 

The other 3 inch" stainless steel drain line 

(shown at N22, 484.0 on TD-889) leads from a drain 

opening on the west walls of cells 2,3,4,5,& 7 to the 

valve arrangement shown near N22,290 on TD-889. The 

Hot Pilot Plant normally uses this line to discharge 

its metal waste from the neutralizer in cell 2 to tank 

W-4 in order to keep radiochemical and metal waste 

separate as much as possible. Cell 1 has no connection 

to this line. 

The fLuthenium Recovery Unit, which removes Ru frc.m metal 

waste supernate after the source and fissionable materials 

'" ~-~ -..... ",-_ .. 
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have been precipitated, has a jet with a 2 inch dis-

charge line to tank W-12 for transferring the exhausted 

metal supernate and other process solutions to the 

radiochemical waste system. 

Tank i'J-12, receives radiochemical waste from Bldgs. 

706-A, 706-C, 706~D, and the ruthenium recovery unit. 

W-12 also receives metal waste from the Bldg. 706-C . 

metal waste tank. The metal waste is immediately 

jetted to tank W-9. This metal transfer occurs about 

once every three months and is made only when tank 

W-12 is otherwise idle. Normally, W-12 automatically 

jets its contents to W-5 by means of a float-operated 

jet. During periods of heavy loading, or when the 

waste contains very little activity, W-12 is allowed 

to overflow to tank W-ll in order to by-pass W-5. 

Tank W-ll has a 3 inch chemical-ware bottom drain 

with a stainless steel valve to the Settling Basin. 

Tank W-5 receives radiochemical waste from W-12, 

from Bldg. 706-HB, Bldg. 205, and from trucks which 

bring waste from other sites. W-5 also receives 

waste from tanks W-l and j'v-2 when their contents 

read over 25,000 P Counts per minute per ml. 

The 32 inches of sludge in the bottom of tank W-5 

is a result ·of previous precipitation of contaminated 

chemical waste with Na2C03 and CaC12. Precipitation 

of contaminated chemical waste was abandoned in 1945. 

------ - . 
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Under the present system of waste disposal, as 

tank W-5 becomes filled with liquid, the 2 inch 

Hanford-type jet with 2 inch dia. dip-leg extending 

through the sludge to within 2 inches of the bottom 

of W-5 is used to transfer the contents to w-6. 

This jet has a capacity of 60' gal. per minute, and 

can transfer the contents of the W-5 to w-6 in one 

day. Samples are taken from w-6 as it empties, and 

the rate of discharge from W-6 to the Settling 

Basin is determined by the activity reading of these 

samples. 

Tank w-6 has two jets to the Settling Basin. One 

jet is 1/2 inch with a 3/8 inch dia. dip-leg, and 

has a capacity of 3 gal-per minute; the other has a 

capacity of 50 gal-per min. (Samp-Ie~s--=~r~Ef-:tJiKep.-t~e7 

~t1.m~Ls_ .p.er~shift~at,· bot:h=the=intake-.~a-na:=aiscn~ge' 

s~~es~~f=-~ne.::set~-Basin to-Insure--again.s~~x

ceeding-th~~~-J;imit~-or-:-'five-curie:§:~p~.!"~~dgy~discharg!C!7 
",-~,~~,_",.". __ .. ~'_ • '".~. C'" _~ ~"",~,_, •• _, 

C~"2·~iVl!~t~=miKCreel? 0 

Radiochemicr:l waste is usually held up about 

one month in tanks W-5 and w-6 before it is dis-

charged to the Settling Basin. The retention time 

in the Settling Basin is approximately three days, 

although there is some indication that a consider-

able quantity of activity is absorbed in the pond, 

probably by the clay in the bottom. ~h.e-:-~s~~~7 

I I 
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:we.st.=ponds~.ser-ve=ai:::-emergencl···hOld':'uprese"oIr8~1!henJ 

::the -voEiiIieana.-f or J~b~--a:c.~;y~j,Tof_.wast.e_Js_grea_t: .J 

efiough=.toexce~d-th~-· 5··.curie.~ pel' .day Timito-n: thtP 
-/ 

~di-scnarge-to-the· creek. 

4.3 Composition of Radiochemical Waste 

Samples were taken from tank W-12 three times each 

day during the period between July 8, 1948, and October 

10, 1948. These samples are not completely representative 
. 

of the flow through W-12 because this !low varies so greatly. 

The analyses of these samples, however, are a qualitative 

indication of the composition of this waste. Each of these 

samples was analyzed for gross activity, pH, and total solid 

(T.S.); all the samples for each of the first five weeks 

were compo sited once per week and analyzed for individual 

fission products and certain ionic composition. After the 

fifth week, the individual fission product analyses were 

discontinued, and the weekly composites were made for ionic 

analyses only. The results of these composite analyses are 

listed in Table, III. 

From the analytical results, the following general 

conclusions can be drawn: 

1. Gross activity averages 5 x lo4ec/m/ml* 
i 

2. Gross activity averages 102 J: c/m/ml* 

3. The pH is usually greater than 7 

4. The total solid content averages about 50 mg/ml 

4JIIIIIIIia 



·' 

~ . • 22A • ... -- .. - fUll III 
Dra1ling , 7041 

TIAk .~12 .bal,... 1. lM8' 

I ... 11:11 I uaw or 
(lr ••• ;9 ar ••• "}"'" TU- Ru~ 1.r f? Cb ~ c • .;,} !/JIIl 81' /!J p8 'l.at- 'If la .u Cl , 

:"1 !!t.1 
C .. polit. 8 .. pl •• lQ 

I luber COIIp.d t. ./';.1 o/alel o/';al 0/";;.1 o/ai/Ill o/lIl/lIII 0;' al o/alal a&!a1 ac/al ,..v.l a&!.1 acl-l ac/al 
, 

1 7-8 te 1-11 0.8 x 10' 215 180 .. to 1000 .. t 1000 •• t 1000 1.02 x lOS 1.' x 10' 66 10.0 Ii .... 007 1.11 0.01 0.' .00lI 1.1 0.1 

I 1-Ute 1-17 2.8 x 10
6 

1580 Uiil .. t aoo 88 ... 10 100 2.M II 102 2.2 II 10 210 \1.0 10 0.2 6.0 0.1 0.15 .002 1.8 0.8 

I 7-19te 7-211 2.9 x 10' 9' 1278 .. t SOO lS9 •• 10 500 •• t 500 3 x 10' •• UOO 11.0 12 0.01 15.0 0.01 0.1 .002 1.0 0.6 

, 7-28to 1-S1 2.6 " 10
6 1000, 1.1 x IOe .. t 1000 b 10' •• 10 1000 •• t 8 x 10 Is 10 ... II 10' 5.0 , 0.04. 0.2 0.11 0.1' .OO! O.S O.M 

6 "'2 t •• ..a 7 x 10' .. t 1000 6 x 10' .. 10 1000 2M •• t 300 •• 10 3 x 10 1 x lOll 2 x lOS '.0 , O.OZ 0.8 0.2 0.18 .008 0.11 0.11 

UteI' the tifth ••• It o .. polite ... r. mad. _ly ter the 101110 ... &1,. •• • t 'If, .... .ll. 01. r. COt: 8',. 101' '&lid PO, • :t ••• are u 11.t.d in the oal_ i_dlately bel ..... 
Th. _lyt •• 11lted bel_ .. n the ..... r .. ' .. '1' the au:laua and ainima ~l\l" t.r the O_P_D ln the _pi .. t.r .ao wo.t. 

8th ••• t 

7th W •• 1t 

8th Wo.t 

11th .... k 

10th ".k 

11th ... t 

lZth ".It 

13th _Mt' 

8-1 t. 8-16 •• t 10'" •• t 10
2 

8-lS t. 8-22 av. 105 an 102 

8-21 te 8-28 an 10' an 102 

8-30 te II-fj aTe 10'" an 102 

9;.e t. 8-11 &Y. 10' an 102 

9-15 te 9-19 .. n 10' ave 102 

9-20 to 8-26 aTe 10'" ave 102 

9-27 t. 10-3 an 10' &TO 102 

Iota •• Rata run. were JUd. 1~ to 7-13. 11148. 1-1a te 1-2S. IM81 _114 8-211 ta .~ .. 1M. 

Radlo-obealoal Dal,. .... re lI&4e by G. 1..d100ttl 1anio _lyt .. _1" _d. bT J.I. Iqerten 

., .. _au T.ta1 Rare larthll 

HI\'.8. __ r.tel S.U4. 

, 
0.8 to 11.1 Ot<l II.' 

0.1l t. 11.S 

0.1l to I1.S 

••• to 11.1 Oh as.l 
0.8 to 11.3 

Ct. lSlI.1I 

O.f.I t. 11.11 .twlU 

0.8 to 11.8 .lIte 105 

0.4 ta 11.1 II.U4 

O.OSIL 1.3 O.S 0.16 .002 0.S6 0.lS8 

0.24 3.1 O.U 0.'0 •• 006 1.0 0.4.1 

0.18 &.8 o.n O.SO .006 2.61 0.10 

0.12 '.1 0.01 0.' .009 2.1 1.S8 

O.U 1.a 0.001 0.38 .016 '.J ',.' 
0.08 I'!' o.on 0.8 .007 ,'.0 8.lS 

0.6 '.6 0.001 O.SO .008 11.0 1.0 

\.-~ 

.. :;t.l ~ 
.001 8.7 

.001 1.5 

.082 8.2 

.010 '.1 

.008 1.8 

.01 6.8 

0.11 5.1 

0.68 8.T 

6.11 0.' 

,., 1.' 
8.T II.S 

'.8 1.T 
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Drawing /I 7040 

TABU; IV 

t(adj0~ll!"micCi;1 Analyses of Feed ..§.ol.':l.ii2.!~!. 

Pilot ,P1bnt Lvaporator 

Tct~1.r- ,,------~-

pH :;;;td Orcas ~~~;r=;.~;..;.;- Ca /3 
Run No. 

, •• •• • -, .-- _. .. o •• ----+-~-_.,..;_--~_+_-_-+_--_4_---__".__1 

1 (Superriate) 9.20 17.2 1. O? xJ. at- 0.e'3>:105 O".JBxl05 O.OlxlO) O. J2xlO 4.2x105 O .. 48xlO 3.0?xl05 

1 (Sludge) all 7.0xlC? ------- O.9xlO' O.6xl05 19.0xlO; 3.1xlO' O.9xl(l' 21.0xl05 nee. 

2 (Sllpel'Tlate) I.;. .20 20.0 i .. 99x106 0.13)(10' 0.61)(1C,') 0.42xlO' I? .. )x105 O. J7xl05 a.sox.lOS 0.78xl05 .lS.6xlO' 

J (Supernate) 4.10 17.6 9.66xl06 C .OxlO' 1.10xl05 O.23xlO' 34.0xlO' 15.0xlO' 6.94;<105 IJ.1:xl05 1. 9511105 

,6 5 5 .5, 5 5 5 . 5 i 5 
4 (Supernate) 7.70 10.3 3.~OxlO 1,.(\')(J.0 l.)O:xlO O.13:xlO l.~7xlO 16.4xlO 9~20xlO 2.CJ3xlO 1·.77XlO 

5 (Superr:ate) 7.20 10.5 3.96x10o 9.0x105 O.l1xl0
5 

O.91xl0
5 

2. 37.xlO' 12.6xl0
5 

1.05xl05 · 3.4lx105 0.58xl0
5 

it Total rare earths less ceriulZl 
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. TABU. V. 

Ionic Analyses of Feed Solutions 
for Pilot. Plant. Evaporator 

Concentration ailiter 
Analysis Acid S&IIlples Ba.ale Samples* '. 

" 

U 0.88 0.026 " ~.,,~-

Na 2.1 9.; 

Ca 0.0)7 0.01 

Kg 0.005 0.01 
. ' I 

'1 

Al 0.07 0.4 

Fe 0.00) 0.001 
i 

Cl i 0.26 0.)5 

p I 0.005 0.00; 

CO) 0.50 2.75 
i 
I 

SO ~ 0.50 0.9 
4. t 

PO; t 0.00) 0.002 .. 
! 

NO) ~ 7.9 i)17.7 
.r. .-

it Represents average results of weekly composites 
taken,~over period 7-26-48 to 8-28-/.8. 
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5. The major components' of the dissolved solids,'are: 

a. Na--lO mg/ml 

b. 003-5 mg/ml 

c. 5°4-5 mg/ml 

d. P04-5 mg/ml 

e. Cl-o.5 mg/ml 
, " , '. ~. > ",::" 

~ : / 

, 

* Since these samples were taken, the RaLa process has be-· 

gun to use Hanford slugs. The acti:!!t! 'lgyf;al' Of 'the wastg, 

from Bldg. 706-D to 1-12 during 'a RaW' run~' thgrefgr'e, c.:' 

averages between 105 and 106 fc/m/mI' and 'l05~~~/m/aD.).,: " 

This activity decays sufficiently in W-5 " W-6to prevent" 

exceeding the 5 curie per day limit on discharge to the creek. 

The c~~osition of the waste in tank W-S is shown by 

J.'aoles IV . .i.nri V, Jhich were taken from S. E. Beall's report 

ORNt 224, nPilot Model Evaporator for Concentration of Radio-

active Wastes ll • At the time tb.is information was gathered, 

the Hot Pilot Plant had just begun to use Hanford slugs and 

was still discharging its radiochemical waste to, W-S. These 

data are still representative because of the Hanford slugs 

from Bldg. 70b-D. 

5.0 Warm Waste System 

Warm Waste is the intermediate volume (estimated average 75,000 

gaL per week) and itermediate activity (about 10,ooo/9c/m/mI) waste. 

\Vhen its activity is less than 25,000tJc/m/ml, it is handled like 

process waste and sent to the Settling Basin. When the activity of 

specific contributors to this stream is greater than 25,OOOFc/m/ml, 
J • 

t:'14D!= m 
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the highly active portions are treated like radiochemical'waste 

and sent to tank W-5 for retention. The volume of the warm 

waste at times reaches 150,000 gal. per week, but on ~uch 

occasions its activity is low enough to permit immediate discharge 

to the ,Settling Basin. 
. ..-: .. 

5.1 Sources 

The sources of the warm waste are: condensate from 

three steam jets which evacuate off-gas systems for·the'cell 

vessels in the Hot Pilot Plant in 205 Bldg. and the cell 

vessels in Bldg.. 706-C & D; the cell catch tank in Ra and 

Be source Bldg. 706-Gj Bldg. 205 cell floor drains and roof 

drains; Bldg. 105 hot lab. catch tank; Bldg. 115 fan cell 

floor -drains and seal pits. 

5.2 Method of Handling 

All the sources of warm waste drain to a 6 inch terra 

cotta line, which runs from Bldg. 205 to tanks W-l and W-2. 

These tanks fill simultaneously and are sampled when they 

are nearly full to determine the activity, which seldom 

exceeds 25,000 /:" c/m/ml. The warm waste is usually handled 

in the process waste system described in Section 6.0 The 

warm waste can be diluted by diverting part of the pile 

canal overflow to tank W-l and W-2, but this is seldom done. 

A Na2C03 heel is added to W-l and W~2, each time they are 

drained to insure a basic solution at all times in these 

concrete tanks. 

.-. 
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6.0 Process Waste System 
.. -;: 

~, ... --' 

Process waste is large volume w~ste(2 to 4 milliOn 'gallons 

per week) witp very low activity (average 100 ,6 elm/mi.) 

6.1 .sources" 

The sources of process waste ,~, 'floo~ and:;1ilk , 
, .......... .-" 

drains in all buildings in the' rest.rlctecCarea th~t':/a're .... ' 

not "hot" drains or "warm drains·'. These buildings :'are 

706-A, 706-B, 706-C, 706-D, 706-0,' 204, l04';"B~ 'lOl-D,,' 205':, 
" "',\ 

l .• t 

706-HB. In addition to this, the pile canal. overfiow' ,and.. 
, . . '. - ", ", . 

cooling 'water-' from' pile holes 12 and-19 drai.n '~o the ',proce~s 

system. 

6.2 Method of Handling 

A 15 inch vitreous-pipe (V.P.) drain runs from (see 

TD-899) Manhole # 22 near the southeast corner of Bldg. 

205 west to Manhole # 19 at the southwest corner of Bldg. 

205, then south to Manhole # 25 near tank W-2, then west 

a few feet to Manhole # '24 near tank W-l, then south to 

Manhole # 16 at the southwest corner of the tank farm, then 

east to Manhole #52 south of w-fo, and finally south to 

Manhole # 84, from which it drains either to the East and 

West Ponds or to the Settling Basin. This line collects 

process waste from Bldg&.' tl5, 105, 101, 205, and the pile 
--------------

canal overflow at Manhole # 22. Process waste from Bldgs. 

706-G, and 204 joins this line just south of the center of 

Bldg. 205. This line collects process waste from Bldgs. 

101-D, 104-B and 706-B at Manhole # 19 • 

...-.tr 

.i 
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An 8 inch V. P. drain collects process waste from· Bldgs •. 

706-A, 706-C, and 706-D and delivers it to the 15 inch V. P. 

line at Manhole # 52 south of W-10. A.30 inch V. P. drain 

from the rolling mill Bldg. 101-B, and the New Isotope Area 

joins the first 15 inch line at a new manhole n9rtb<of the 

Settling Basin, and a 6 inch V. P • line delivers Bldg.a706-

HB process waste to the ,30 inch line at this same manhole. 

All other process waste drains directly to White Oak Creek. 

Outside the Restricted Area the launciry,~dg.723, 
'. .1,' 

and the steam plant, Bldg. 8Ol-D, discharge process wast.e 

through an 8 inch V. P. line to White Oak Creek. A check 

on the activity of this waste is maintained by~h. Health 

Physics Division. 

Samples of Restricted Area waste are taken at the in-

take and discharge sides of the Settling Basin once each 

shift to check activity. 

7.0 Metal Waste System 

Metal Waste is uranium, plutonium, or thorium-bearing waste. 

A total of 140,582 kg of U is stored in the tank farm as a basic 

slurry at the present time (March 24, 1949). The quantity of Pu 

stored is not known. The quantity of Th stored is about 200 kg. 

7.1 Sources and Quantities 

Bldg. 706-C. produces an average of 75 gal. of uranium 

waste per week. 

Bldg. 706-D produces an average of 4550 gallons of uranium. 

waste each time a RaLa run is made using Clinton slugs and 

-
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approximately 1200 gallons using Hanf."ordsl~~."" RaLa . runs 
are made about one every seven weeks. This i~' an ave-r8g~ 

of 650 gal/wk on a yearly basis. The Clinton RaLa run will 

contain a.tJproximately 1100 kg. of uraniUm, . while a Hanf."ord.' 
.. , .' "" .~". :: . 

RaLa run will contain approximately 270 kg. or uranium •. ;':' 
.. ,~ ~. ~ "-.~ ,~ ... """.- .,,'. < • -., "':~~';':>":: , 

Bldg. 706-A Semi-Works produces an average of 100 gallons 
. '. . 

of uranium. sludge per week containing uranium from two 

Clinton slugs. Dead uranium. averaging 30 kg/wk. is added_~" 
'; .,. 

to the Semi-Works Redox runs. 
7'~ • ,. 

The Hot Pilot Plant at Bldg. 205 produces 400 gallon~'oi .. :';: .. -

0.5 M. uranyl nitrate solution per week and will contlDUe' 

to do so until April ~,1949. After that, there will be 

about 2000 gallons of Pu and 1.3 M Al (N03)3 waste having 

an activity reading of 107(:; c/m/ml and averaging 500 gallons 

per week for four weeks. 

Bldg. 706-HB will produce approximately 200 gallons per 

week of Th-Al waste after "23" runs start. This will be 

stored in the thorium. tank at Bldg. 706-HB. 

7.2 Method of Handling Metal ivaste 

Bldg. 706-D~etaJ: -Wa-ate -J:s~colle~ted--~~n.=-th~:f:-:-A:;;(>~nEtllttal.:izor7, 
" 

~~wnere-ft-i~maae-a1kallne _ wi~h~~2C03 or-~N~3~04.:r It is 

then jetted to tank W-9. 

Bldg. 706-C Metal Waste is collected in a 1700 gal tank at 

Bldg. 706-C. The radiochemical waste line is used for the 

collection and transfer of metal waste as well as chemical 

waste, so special arrangement must be made to prevent 
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mixing radiochemical waste with the metal waste each time 

any waste is handled. The 706-C tank is emptied by Jetting 

to tank W-12 then to W-9 about once every three months. 

~proximately 1000 gallons are transferred each time. 

Bldg. 706-A has a metal waste tank near the buildinlh 'which 
, . , ".. .~ 

is now about 70% full of alkaline uranium sludge and· super- .. 

nate. It is estimated that the sludge is one foot deep in 

the tank, and that it contains 637 mg/gm of uranium with .. 

a count of 3.5 x 106 / c/m/mI. The supernate isU i~ches 
deep and contains 9.6 mg/mI of uranium, reads 760pc/m/mI, 

and had a pH of 9.S. The tank is known to have' a thorium 

content of eleven Hanford thorium slugs and thirty to 

forty ThC03 slugs, or a total of about 24 kg. of thorium. 

About 200 to 300 gal of 2 M with respect to thorium is 

stored in 50 gal stainless steel drums near Bldg. 706-A 

It is planned to transfer this to the thorium tank at 

Bldg. 706-HB in the near future. The metal waste tank 

at Bldg. 706-A is no longer used to collect metal waste; 

instead the 706-A waste is transfered to tarM W-4 by means 

of 50 gal stainless steel drums after it has been neutra-

lized. 

The Hot ?i1ot ?lant metal waste is jetted to tank W-4 

through the second 3 inch stainless steel line from cell 

2 described in Section 4.2 above. Since the valve in this 

line at W-4 is normally kept closed to allow chemical waste 

to drain to W-3, metal waste transfers have to be made by 

~ 
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arrangement with the tank farm operator.',: Thewaate-'l~~ ',: 
" , .. : 

neutralized before each transfer and records are kept of 

the uranium content. 

Bldg. 706-HB has a 1200 gal thorium waste tank but no'" tank 
~, :} .. ~: .... :,')!', .. ~r"4:.';":.: ~}. 

for uranium.' Uranium waste is ~ransferr.dto"~~,nk;W-'4,,in 

drums after it is neutralized. 
.;>1-.... ' t':;.: 

Hexone containing uranium from Argonne National Laboratoriea 

is distilled in a small vessel 'in the South T~"F~~'~~~~\ 
. . .... '. '. -- ~.' 

,",1',,_ 

tank W-10., The uranium contained in the ~oncentrate·'froiD..' ; 
': ..:.~. '.. ., \,,~:" ~':"~;-'''. '.' ~"./.'. " 

• . ... , ~ .' ',0 .... . . , i ... ' '. " l • 

the hexone still is transferred to tank W-10j' condensed' 
.. '" ~ 

hexone drains to' the Ret.ention Pond through the ,W-10:t:trl " 

well. At times as much as 250 gal. of hexone per:week are 

discharged in this fashion. 
.. 

Tank Farm Met 81 Handling Procedures: Pfg~,um=wa~~~~~f8~PJr~j 

~-c~pii:.ated~:in--t~nks-W~4;:]J';'1.;_,anl:rJ!=l;O after each tank has 

filled with metal waste. The precipitation is made by 

(ada.ing50%-NaOHjto the tank at a rate of five thirty gallon 

drums per shift until caustic amounting to 1/15 th of the 

liquid volume of the tank has been added. The tank is air-

agitated during the caustic addition and then allowed to 

settle for two or three months if sufficient capacitl in 

other tanks is available for collecting current wastes. 

The supernate from the uranium precipitation is jetted to 

the ruthenium recovery unit for Ru removal, then to W-12 

and finally to W-5 • 

. ~ 



':> 

" 

<,' 

C! J:1j!iIooI ••••• -30- ORNL·~-·328 

. ,~., '" . ";', t ~~~~~~~:,"'~'1:~:~±~,:'-''''''''~ '" 
The ORNL uranium wast.e ,t.anks were' 'sampled' ll/2j/48::~o:~:' , 

,:~ '" ~. , . ! 

det.ermine t.he composit.ion of the sludge andsupernat.Uii; ;'" 
.;, 

preliminary t.o undert.aking a development. program for metal. 

recovery- These samples were analyzed' andr,esults ~ar~,~~",·c: 
:' 

. ,shown in Table, VI. . , 

.... ," ,.. .... :~.'",,;:~, ':;~ ,c t., 

S.O Conclusions 

S.l Concent.rat.ing Liquid Waste ,:' '.:. "". < ".,'",::;, ... " 
. " , • ." ' ,. i ,,"; "': > ,',". 

~iiiC.=pr~~;;~=A-:" E':-='C: :~p·oriCi.~~i~n~$~~ttiit~gj.~srih~g~,~,:;:,. ' 
, .c """,,;' ,. .... ;:,: :r"'·" ,;.: . ' 

,of-activity' ~~o--~t!f'ea.ms De:el1.minat·.Q=_or.::.arasticaily_~~~ducea,;,., " 
~.- -- ~ ----.--. ~ - . ~ , • , '. ' ;. .; ';"':'1 ~. ,', ". " : ,:w'~' :.'-'~":~~:~;~'~';~~~~~~;i~:'~;":~';~\ ~> ': . r : 

:. all radioactive liquid waste 'must be concentrated aDd"sto'red,~ ",'" , 

Met.al waste has been concentrated by precipitation, for '" 

several years, and experiments in concentrating'radiochemical. 

waste by ~ap~orit.ionJi!~Y!!_Pr.ovfl'Q.auccess:t'ui on a pilot pant 

scale ~ /I,--large-evaporator t01:" ~reducing ,t.he,.volume_ ot_~:tlfe 
""'. -'. - - -

ent:ir.e,~tlow~ of' om radiochemical wast.eby a'tactor·ot'."20-=l.o-::-:/ 

~:r:::i's. now under' constructj.on. :' 

8.2 Storage Space 

Existing t.anks in the tank farm can provide adequate 

storage capacity tor metal waste and radiochemical waste 

concentrated trom t.he t.otal tlows ot t.hese streams for 

several years. 

A. Future Capacity for Radiochemical Waste 

When the metal waste now in t.ank W-S is trall8-

terred to one of t.he ot.her waste met.al t.anks, W-S 

can be used to st.ore concent.rat.ed raciochemical 

" ;' 
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112ILI" TABU VI 
ORN L MLTAL NA.STE ANALYS!S l~ 

Tank Phase lon1c Content Radiochemical Content 
No. Sampled mg/ml e/m/ml . . ' 

U N& N03 CO) POl. 5°4 Gros.j!i~· Gros8 .. Ru ~ Ce P . Cs t;; . Sr ~ 

W-J Super .. 0.02 110 13.7 33.8 2.4 104 1.9xlO5 0.58&103 8.3xl04 O.06xl04 14.3xlrf . :2 .. 0 .. 52xlO '. 
nate 

W-4 " r!.9 2.3 14.5 0.4 0.1 8.3 12.7x105 2.1 xl03 4.0xlcJ. 50.0:.-Xl;O" 2.9xlcJ. 1900·~·x.lO:2 . 

W-7 It C.02 54.2 15.9 29.3 6.0 132 26.0xlO5 O.58xl03 9.6xlcJ. 3.2 xio" 17.2x.l(;+ 1.7 xlO 2 

W-1O " 0.02 71...1 22.4 33.0 8.7 104 29.8.x105 0.9 xlO3 8. welt 4.7 xlO 4 26.9xlcj. 4.2 xlO 2 

W-Sit " 16.1 39.9 15.4 27.8 7.2 227 8.5x105 1.4., :doJ 9.4xlcJ. 50.3 XlO 4 16.9xla.. 14.1 xlO 2 
" 

mg/g c/mlg 

19.1xld> 14 .O ... ;xl03 7.w05 11.8 xltP 3.lxl.o5 1.~ xlrP 
. ,d=~ 

W-3 Sliidge539 143 22.8 6.0 12.5 8.6 
'. 

W-4 " 326 190 42.5 51 218 146 4.5xlcP 1.3 xlO) O.9xl05 1.3 xlrP i.2xl05 1.3x1~· 
; ~ 

W-7 " 475 170· 34.9 67 ~ 214 ).2xlcP 1.2 xloJ 7.8xl@0.7 1IJ.rJ> 1.6xlq5 0.7 xlrP 7 
I 

W-IO n 485 164 43.5 4~. 90 105 8.2xl06 2.4 xl03 2.0xlOS 4.2' xlrP i.5xlo!> 1.5· xl.~, . ) 

• This tank is used as a collection tank, and no uranium is precipitated here. :.0, 

These samples wen taken 11-23-48 by P.B. Orr; Ionic ans1lyses were repo~e(l'b7 p.r. Tho_s'on;·,rad~oehemical" 
results were repotyed by C.S. Burros, counting was done at 10.18% geomet17.iwiU\ n() abaorb8r. . . . 

'TABlE V : 

';,. . 

... ~ .. , , 

"I" " , ' 

" . " " ' , '" .,f' .... ' 

, " '.::" "<:i~;::·L':.f . '::'.: 
''',' Ii ~"I'i";I"'" •... 
,,:.' :}\, :¥k~~C<" 

, . .[ 
'), 

I 
• J •• 1 

~1O-4t4 

. " 

L 
:': 

:' \!' 
~. t, 

-~ :. 

:"1 

.. I 

~ 
. ;:> 

• 

''=' .... .:. 
'·1: 
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., ~'. 
i,' ,. ". 

"~f~ j 
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. ,.: .,. ~'-~'~'t;o ",;':',~.-J ~'t~. :":",,,,_~,._( .~ ... ~_."--::~ ....... 
:~~~.' ,.. .' ,l'· 

waste. Since tank W-5 must be~int~i~ed ::a~i;a',ci':~';;~' ,.,' 
• '. " • 'p, ' • -,~ - '::. '':;j'l, "4~ " :' 

surge tank, the storage space available for:" 
, 
~, 

concentrated radiochemical waste will. be:, ' 

170,000 - 26,000 = 144,.000 gal. "...' 
.. " , -

w-6 
W.:.g 

.' " , ..... '" . ;, .. .;.' .. ,." "~ ... , ~ ..... , .. :t,· ,.. 
170,000 - 7,000 = 163,0.00' ga.l. :.:<-" '.' ,:.:: " .. 

. , . ':d,: ~i ·j,.t:~ .. ~; 't':, <.1,: " 

Total ~: :;;"·307;OOO:'gal;·· 

If the 30,600 gal per 'We~k averag~·fi~~:·~t.~"tllis··>-:" 
.' '\- ': • r. '. ....;.' , • '.:~,~; .',;.' ~ 

waste' can be reduced in voluzu.eby., ar.atio;,0f"Z.30;:~:;·.;:'· 
. . -:~~/;,:' .. ~£i.:'"'" ~~", ';,;, ;/1.;' 

. to 1 by evaporation, then 1020, gaJ.J)~r.~;~w~e""· 
: '. ~ .. :- ~ .~X ~~;:"~~~/~i~:;~' '. 

have to be stored. The. avillable ·'storag@~i.~ -.; . ';.,.h 

. . .. " . •. :-t -< r : \~.'::~ ~. ",::- -:; ~~:: ~/:.)O j 

tanks w-6 and' W-8 will thue last 300 weeks .~;··At':~"': 
:'. - ."..' '. ~ 

20 to 1 volume reduction the space would be' 
.• ,r!·J :" 

filled in 200 weeks. . This means that our ex-:-.'~' 

isting storage facilities would provide a mini-·'-

mum of three years storage. , 

B. Future Capacity for Metal waste (U & Pu) 

Available space for Metal (U & Pu)w8ste is: 

W-4 41,200 - 6,000 :: 35,200 gal.· 

W-7 166,000 - 30,000 = 136,000 gal. 

W-10 170,000 - 60,000 = 110,000 gal. 

281.200 gal. 

The average flow of metal waste is 1500 gal per 

week. This gives a liquid storage capacity of 

187 weeks, and with a volume reduction of 25 to 

1 by precipitation the solid storage capacity 

for Pu & U waste is 4675 weeks. This does r~t 

- jJ 

;/'-:. '-

., 

1 
J 



i. 

• d_" .~ 

.,.- .~ >\ ~"'~::T"~I .. -.. -- -32- ORNL -·328 

include' space available in tank W-9,' as this : tank 

is used only as a collection and dispersion tank 

for liquid metal waste. 

c. Future Capacity for Thorium Waste 
.. 

Thorium bearing waste is. stored, at present .1n:..the·· 
'·.,': .... ··':.r·';'.·· 

Bldg. 706-A Metal Waste tar.k (described in section 

7.2 above) and in 50 gallon stainless steel.drums 

stored just east of Bldg. 706-A. . The estimated 

production of thorium waste at ORNL.1s 200 gallons 

per week for 1 month. This means that storage' 

space for thorium in the 1200 gal. 706-HB tank is 

adequate only for the present plan of production. 

No plan for further processing of thorium waste 

to reduce its volume has yet been devised, although 

thorium metal recovery is being investigated. 

8. 3 fFaiirt3cST-the-~s~·ing-Was~=-8rvsteIl1} 

Several serious faults can be found with the present 

liquid waste system. They are: 

A. Control of the quantity of activity discharged 

into any of the waste streems under the present 

system of operation is impossible. The fact that 

waste from several large contributors must pass 

through a single small tank (W-12) frequently 

causes difficulty beC8use of necessary overflows 

to the process waste system (see Section 4.2 

above). This fault together with a number of 

._" .... 
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piping connections which cause certain contributors 

to discharge to the improper waste s.1stelll're~Uit8 in: 

(1) the large volume process waste stream at times 

having too high. an activit.1level: (2) the. high 

activity radiochemical waste st.ream.. having,. t.oo )~arge 

a volume ot flow tor' t.he existing hold-:-:tIP. ,s1~t.eatt.o 

allow tor sufticient decay at long-lite act.ivit.y 

betore discharge to the creek, (3) providing~o 

means for a radiochemical ·waste concent.rat.lngdevice 

to select and cont.rol its teed. 

B. The inabilit.y of the present radiochemical waste 

hold-up tanks to handle acid waste makes a waste 

concentrating scheme more difficult. 

C. The metal waste and radiochemical waste st.reams 

intermix because Bldg. 706-C has no separate metal 

waste system (see 7.2 above). Metal waste tram 

dissolver rinses at the Hot Pilot Plant must be 

discharged from Cell 1 through the radiochemical 

line, and a portion of the line from the Hot Pilot 

Plant Cell 2 to tank W-3 must carry both metal and 

radiochemical wastes. (see Section 7.2 above). 

D. An explosive solvent is released into the wast.e 

system from the hexone st.ill near t.ank "-10. 

E. Existing Tanks have no adequate means for agi-

tating their contents to insure proper mixing for 

sampling and precipitating. 

~ 
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F. Existing tanks have vents open to the atmosphere-.; 

G. Existing tanks have insufficient number ·ot openings ,. 

for present lines to them. 

[9~;9~-"Recommemaatiorls_ ;> 

Recommendations for relieving the ills listed above are: .. 

A. Change piping connections to reduce thevolum.eof .the 

radiochemical and warm waste streams and to reduce the 

activity of the process waste stream. This. can. be. 

accomplished by: 

1. Providin~ IIhot n sinks in Bldg. 706-A·'~~'~m.s· 6& ,. 

2. 

3. 

8, 25, 27, 31, 33, 35, 61, and 78; in Bldg. 

706-D balconies; in Bldg. 105 laboratories on 

the east side of the building; in the Bldg. 20,5· 

analytical lab. 

Changing Bldg. 205 roof drains from the warm ~ 

waste system to the process system. 

Changing the Bldg. 205 stack drain from the ~

warm waste system to the process system. 
i 

4. Changing cooling water from vessels in Cell 5, / 

Bldg. 205 from warm waste system to the process .~ 
system. 

5. Changing cooling water from vessel in Bldg. 

706-c cell from radiochemical waste system to 

6. 

the process system. 

Changing Bldg. 115 fan seals to drain to process ~ 

system since the pile air filters have been installe&:' ~ 

..i1 i If 11 !;;t 
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Connect the 706-C metal waste tank to the, l~e,'~,~om:;·Bldg,., /' 

706-D to tank W-9 to eliminate the cross-over,between '~ 

metal and chemical waste systems through W-12. 

C. 'Provide stainless steel collection tanks at the tollowing 

buildings to furnish more hold-up capacity torradio-.:·, 
" 

',.-

chemical waste and at the same time to furnish. a ,meansot . 

tlow control for waste concentration- scheme: 
... .. 

Bldg. 706-A - use tank W-12 to reeeiveradiochemical .. ,' 
" 

waste from 706-A alone. 
. '.'" <;:':>"<~r~ ~:~);:~:~,:". <':~:.:., ~. 

Bldg. 706-C and 706-D - Install ,one. 20,000 gal.staiplei'ss' 
~':, ". ~ :<.!<'.' ~ .'. 

steel tank in the South Tank Farm to receive tromboth 

buildings and to jet discharge to tank W-5 or an 

evaporator feed tiank. 

Bldg. 205 - Install one 2000 gal. stainless steel .. tank 

in the North Tank Farm to receive radiochemical waste 

only from the Hot Pilot Plant. 

D. Install a stainless steel waste metal collection tank~ 
for Bldg. 706-A. 

E. Further investigate flows of all waste streams to eliminate 

cross-overs between streams of different activity levels. 

F. Initiate a survey of the major sources of waste in order 

to determine if processes can be altered to reduce the 

quantities of liquid waste produced. 

G. Recover hexone received from outside sites instead of 

distilling it to tank W-IO dry-well. Facilities for 

5K9BT. --
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, '. ',., ...... " .. .. ~ . .,:.~~ .. ~ .. ,>i.;}::~::·~.<::·:~::~.~'::, _".~':' .. ::. ," . 
hexone recovery are already in .exist~i1ce at ·.ORNL':'arid.::'~·'~ . 

'.-q.: J>~, • • " ;:. " " :, •. ~ •• :. 1~11t?;" ~)~~\~~}~·~'~·~:t~' ~J-i·"/.~~:'}.:~~i(~:~:', ,·.,~'::!~~~:t~"~,; .. ~ " 
most of. the hexone used here .is:recover~d~~;;,,-.. ~;:~t::;.':::~::~f:'::)'~:·f .. ".. A _ . :.,~,,', ...... ~l,;>~·;:·~.~F~:;~:· ~.'::~;.~ 
Initiate a survey to track down" the· source of:chlor.ides.: . " , 

''\ Of'" 

in the radiochemical waste stream .'and todevise;:'a:'m:~thod" .: 
. ~ ,," , ;." . 

of handling them so as to prevEmtLtheir,:causi4.a~·~or::-::'· ::' 
,. :"~. f·~~:;.</·:<·:.;,· .~:::<,;~~~;,-':~~:·~~l~~tt" " 

. rosion problem at the evaporator.~;i;.,";..:,..:·· .. ,:, ,":', :.:-/:':.:,f.~:,: .. ;,::: ' 
. '" , '.' ' .. : ~'":' > ':~:\~:,',':;;t~",.,::,:,?",t;~{;~'::('~::~:'.>~;;~!;;t 
Investigate the feasibility ,of ; providing ',the -,.aste::;"':":::;·',:< ' , " 

. :"." _ }I.~ ],..r~~' :;;1., .... ~ .:',"'l.".:.;:- ,', !-.. 

collection tanks with a' closed v~nt,cs7ste~'coimect.eQ;;~'; 
, ",:< :::Jf:t ::>: J:,;;;',. ;: 

to an existing stack. ., --', 
~'" ... ,~, . 

'\''''''':-''' (::).o • .o-=iUture--'Prograin:") 
.-'" - ~ -- --..-

10.1 Evaporator 
"'.' 

The design work has been completed on an: eVaPorator::cap~ble' 
:' ~-' 

. ~ 

of handling 300 gal. per hour of radiochemical.waste; .. COn-· 
,,'<' ' .. 

st.ruction was started on March 7, 1949. The volUme:re-

duction is to be 20 to 1 at 103 or better decontamination. 

10.2 Nitric Acid Recrystallization 

Experimental and process development work is now in 

progress on a scheme for concentrating radioactive wastes 

by recrystallization of all ions except the fission 

products from fuming nitric acid. The most promising 

plan seems to be: (1) to take w-6 waste and make its 

pH : 11 by sodium hydroxide addition; this wouldprecipi

tate any U for easy recovery by centrifuging. (2) Ad

dition of ferric ions to the supernate to precipitate 

ferric hydroxide and scavenge Ru. In addition, a Mn02 

scavenge for further decontamination may be used. (3) 

The precipitates would then be centrifuged and the 

o m n m 
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supernate from this step evaporated tt? a heavy slurry. 

(4) Subsequent treatment of the slurry with fUming': :nitric ' 
, ' 

acid would cause aluminum, sodium, and other bulk·cations 

to crystalize, leaving almost all the activity dissolved 

in the acid. (5) Evaporation' of the acid mother-liq~or, 

would leave the activity concentrated. in any' de~ired .;"",., ' . 'J.... _. -: __ 'j, , 

volume. A total beta decontamination factor of 7 ~·i03.:: 

was obtained on three successive ,laboratory scale e~eri~ 

menta. A report on this work will be issued by·L .. R. 

Higgins of the Chemical Process Development sectlon:';~f.Ihe ':: 

Technical Division. 

10.3 Ion Exchar~e 

Semi-works scale experiments on .waste decontamination 

and activity concentration by means of ion-exchange res~n 

beds indicate a simple, practical process capable of 

yielding a decontamination factor of 102 and a volume 

reduction of 103 on Na and Al- free wastes. The disad-

vantages of this process are the interference of sodium 

and aluminum and the inability of the resin to absorb 

Ru and Te. The process is: Pass aluminum and sodium~ 

free waste over a resin bed in an absorption column. 

Then add ferric ions to the waste solution and filter. 

The filtrate can then be discharged. The activity is 

concentrated in the filter cake and on the resin bed. 

A small volume of acid will dissolve out the activity 

from both places. 

... = & 1C,-~ 
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10.4 Condensate Decontamination 
'. 

The use of ion exchange resins to decontaminate 

condensate from waste evaporation is to be inve8t1gated~ 

10.5 Further Surveys ~ 

A survey' will be made on the flows of e~ch' twe: 9£::" 

waste in an e~fort to determine a method .ofreduci~,·t~.':"'r.,~ " 

volumes of titlese flows. A proposal :will be drawn up 'tor" 

means of segregating the various waste streamsand.~o£"· 

establishing closer control of these streams at their"::: 

sources. ~l 

S '7 "A2!§U 

, • ..;.r, ," ~ f' 

Frank N. Browder 
March 2S, 1949 

. , 
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by M. D. Peterson, July 22, 1946 

---1. Memo "Disposal of Inflammable Liquids" by W. A. 

Rodger, June 20, 1945 

j. Memo "Project C-152-MII by 'If. A. Rodger, June 5, 46. 

k. Memo IIIn Reply to Settlir..g Basin Tolerances 

(5-24-46)" by K. Z. Morgan, May 29, 1946 

~ 
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l[.:::_MeIllO--'-'-The_D,urnp.iI'..g-or.-::.Unusu;l~~cti vHy-- J aa~-·~1-7 toj 

Jan. 25, 1946" by W. H. Ray, Feb. 20, 1946 

12. Central files Folder "Safety Waste Disposal-1945": 

a. MeIllO fiRe: The Operation of the W-ll to \"l-5 Jet" 

by R. B. Briggs, Sept. 7, 1945 

b. Memo "Decontamination Studies of W-~ & W-6n by 

D. W. Black, June 14, 1945 

c. Memo "Examination of Solids in Metal Waste Tanks" 

by M. D. ?eterson, ,'lpril 26, 1945. 

---. d. Memo "Minutes of Special Activity Hazards Committee 

Ueeting of Feb. 24, 1945" by L. B. Borst, Apr. 26,45. 

----.e. Memo "206 Area ~Naste Disposal Flowsheet ll by Nylen to 

Wirth, J2n. 31, 1945 

13. Central Files Folder "Safety '/'1/<) ste Disposal-206 Area 

Feb.-~bv., 1945: 

a. Weekly report on Tal'.k Farm Operation from March 31, 

1945 through Sept. 15, 1945 by Harris to Briggs and 

Briggs to Morgan 

_ b. MeIllO "206 Area Ponds" by Nylen to Leverett, Feb.22, 44. 

c. Memo by Leverett to Doan, Feb. 16, 1945 

14. Central Files Folder "Safety Waste Disposal-Contaminated 

Mtrl. ": 

a. MeIllO IIDisposal of Active Wastes from Rese.arch Pile 

Area" by Leverett, Feb. 26, 1947 

b. Letter, S. K. Allison to Col. K. D. li:ichols, October 

20, 1944 

:w: -:G T 

, 
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15. Central Files Folder ItSafety Waste Disposal-July to 

Dec., 1944: 

a. Memo "Waste Disposal" by Frankenberry, Oct. 28, 1944 

b. Memo "Algae Control" by R. L. Doan, Oqt. 14, 1944 

c. 
. 140 Memo IIRecovery ot Product. trom La Preparation 

(Installation ot Bldg. 706-C .Metal Tank)" by M. C. 

Leverett, July 24, 1944 

----. d. llemo "Decontamination ot Plant Neutralized Wastes" 

by R. S. Apple, July 1, 1944 

[).o-. -Central,--Elle~-Folder=-!!Sa:tetY-:Wa:stJiL:Di~p,Q§JlJ;_-:{a.,:n.--to-,y 

~,1944:-1 

a. Memo llYetal Waste lt by M. C. Leverett, June 19, 1944 

b. Memo "Disposal ot Hot Solutions" by H. S. Brown, 

May 24, 1944 

c. Memo tlMeeting on Decontamination of Chemical Wastes" 

bu W. O. Smith, May 20, 1944 

..=-d. Memo "Re: Disposal of Contaminated Plant Wastes" 

by C. M. Cooper, May 12, 1944 

e. Memo IIDisposal of Active Wastes trom Bldg. 205 & 

70c-A" by W. C. Kay, April 28, 1944 

f. Memo "Metal Waste Neutralization" by O. H. Greager, 

April 26, 1944 

g. Memo "Decontamination ot Wastes to Ponds ll by W. C. 

Kay, April 13, 1944 

h. Memo "Disposal of Material from Hot Drains Bldg. 

706-A & 706-C" by O. H. Greager, March 24, 1944 

~ 
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L Memo "Disposal of Material from Hot Drains Bldg. 

706-A & C" by F. B. Vaugn 

17. Report CN-2039 "Contamination of White Oak Creek with 

Active Wastes from Clinton Laboratories tl by Overstreet 

and Jacobson 

IS. Memo 44-9-5'1 "Criticisms of Overstreet .and Jacobson 

Report" by M. D. 'iVhitaker, sept. 2, 1944-

119_.~Memo-44-9-~f"General-Backgi~ound-::-on--.:Wa-stle=Disposal9 

by W. Q. Smith, Sept. 2, 1944 

~20. Clinton Lab. Process Manual-Sections S & SA-Waste 

Dis~osal, Feb. 15, 1944 

21. Central Files Folder "Safety Waste Disposal-1943": 

a. Memo "Waste Disposal Report and Flowsheet" by 

M. F. Acken, Dec. 4, 1943 

b. Memo "Project 9536-200 Area Waste Disposal tl by 

K. W. Millett, Aug. 13, 1943 

c. Memo "Phosphate Process Waste Disposal" by T. S. 

Chambers, June 21, 1943 

d. Memo "Laboratory Wastes from Bldg. 706-A" by 

S. W. Pratt, June 7, 1943 

e=. Memo--:~f.:1.aa::ll9 f~Was~j-=01§1:gfs-al-at-Site-Xtl-by.=:> 

Lo--B.-Borst,-March-25,--1943 
'---.-.-----~. _ .. - - ~ 

f. Memo MUC-CMC-23 by C. M. Cooper, Feb. 12, 1943 

g.Memo "?roject 9733-CEW'-200Area"; Feb. 19, 1943 
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11.2 List of Drawings 

'1. Bldg. 706-A W69l28 Plumbing & Drainage Key Plan 

2. Bldg. 706-A W69l3l Plumbing & Drainage Sheet 1 

3. Bldg. 706-A W69132 Plumbing & Drainage Sheet 2 

4. Bldg. 706-A VI69133 Plumbing & Drainage ,Sheet 3 

;. Bldg. 706-A W69l34 Plumbing & Drainage Sheet 4 

6. Bldg. 706-A W69l35 Plumbing & Drainage Sheet ; 

7. Bldg. 706-A liiT69136 Plumbing & Drainage Sheet 6 

8. Bldg. 706-A W69289 Plumbing & Drainage Sheet 7 

9. Bldg. 706-B W69108 Plumbing & Drainage Plans & Details 

10. Bldg. 706-C CL-706C-16 Arrangement & Details ot Valve Pit 

11. Bldg. 706-C CL-706C-17 Arrangement & Detailot Hold-up Tank 

12. Bldg. 706-C CL-706C-18 Concrete Arrgt. & Det., Hold-up Tank 

13. Bldg. 706-C CL-706C-19 Arrgt. & Details Air Supply & Inst. 

Piping 

14. Bldg. 706-c D-894 Addition to North Side, Drainage Plans 

15. Bldg. 706-C W72658 Plumbing & Drainage Plans & Details 

16. Bldg. 706-D Cl-706D-5 Composite Map 

17. Bldg. 706-D CL-706D-IO Bldg. Drair~ge: Piping Below Floor 

Level 

18. Bldg. 706-D CL-706D-277 Bldg. Process 

19. Bldg. 70S~ D-1253 Source Bldg. Process & Hot Sewers 

20. Bldg. 706-G D-1254 Source Bldg. Hold-up Tank Arrangement 

& Detail 

21. Bldg. 706~ D-l05l Source Bldg. Lay-out & ~ev. 

~ 
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22. Bldg. 706-G E-lOS4 Source Bldg. Concrete Cell 

2.3. Bldg. 706-HB D-2892 Solvent Col. Lab. Outside Under-

gr0tlnd Services 

24. Bldg. 706-HB D-2S9.3 Solvent Col. Lab. Outside Under-

ground Services Details 

25. Bldg. 706-HB D-2896 Solvent Col. Lab. Bldg. Service 

Drainage Plan 

26. Bldg. 706-HB D-.3222 Solvent Col. Lab. Bldg. Contam.. 

Drainage Plan. 

27. Bldg. 706-HB D-.3.303 Solvent Col. Lab. Bldg. Service 

Draingae Det. Sheet 1. 

28. Bldg. 706-HB D-3557 Solvent Col. Lab. Contam. Storage 

Tanks Sheet 1 

29. Bldg. 706-HB D-355S Solvent Column Lab. Contam. Storage 

Tanks Sheet 2 

30. Bldg. 706-HB C-3644 Solvent Column Lab. Bldg. Service 

Drainage Detail Sheet 2 

31. Bldg. 706-HC D-35S0 Piping Jet Pit & Control House 

32. Bldg. 706-HC D-3584 Jet Pit and Ta~i Foundation 

33. Bldg. 101 0-830 Addition to East Side, Fur. & Sewer Plans 

34. Bldg. 101-B D-3677 Met. Eng. Lab. Service & Drainage Pipi~..g 

35. Bldg. 101-B E-IOSI Met. Eng. Lab. Bldg. Sewers 

.36. Bldg. 105 w69l06 Plumbing & Urainage Plans & Details 

37. Bldg. 105 Vl69l21 Plumbing & Drainage First & Second Floors 

Labs. 

38. Bldg. 105 w6S86S Pile Canal Drain 

~ 
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39. Bldg. 114 Austin X-17 Pile F'ilter House Hbt & Process 

~ Drainage System 
'.' 

... " 40. Bldg. 115 w68908 Plumbing & Drainage Plan 

41. Bldg. 204 D-3956 Service Piping & Drainage 

42. Bldg. 205 W66040 Plumbing & Drainage Plan 

43. Bldg. 205 N6833 0 Plot Plan 

44. Bldg. 205 E-5393 Bldg. Process Drainage Plan 

45. Bldg. 206 CL-206-l (A) Settling & Storage Basin-

location Plan 

46. Bldg. 206 CL-206-2(A) Settling & Storage Basin Sections 

47. Bldg. 206 CL-206-5(D) Settling & Storage Basin 

48. Bldg. 206 CL-206-9(D) Active Waste Lines & storage Tanks 

49. Bldg. 206 0-3246 Tank W-12 & Details 

50. Bldg. 206 D-3247 Tank W-12 Piping Plan (shows W-ll also) 
... ' 

Rul06 Tank Arrgt., Plans,& Elev. 51. Bldg. 206 D-38l3 

52. Bldg. 206 D-38)4 Rul06 Tank Piping Arrgt. Plans & Details 

53. Bldg. 206 D-J97l Relocation ot Transfer Piping in Tank 

Farm. 

54. Bldg. 206 C-4249 .Uterations to Transfer Lines-Piping 

Connect. 

55. Bldg. 206 D-5334 Tank Farm Evap. Outside Process Piping 

56. Bldg. 206 8-5180 Tank Farm Evap. Plot Plan 

57. Bldg. 206 \V6833l Tank Farm Plot Plan 

58. Bldg. 206 1168332 Hold-up Tar~s (W-l & W-2) Arrgt., Plans, 

& Sect. 

59. Bldg. 206 w68333 25 1 Dia. Tanks (W-3 & W-4) Arrgt., Plans ..... 
& Sect • 

• ".AlrliR 
~~-
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(;I). Bldg. 206 w6S335 Plug Valves for Eq. Pieces 101, 110, 

and 120 Det. 

6l. Bldg. 206 W6S336 Concrete Foundations & Uetails 

62. Bldg. 206 W68343 Gunite Tank Connect. Arrgt., Plane, 

and Details 

63. Bldg. 206 W69065 'Catch Tank (W-ll) Arrgt.,Plan & Sect. 

64. Bldg. 206 0-5464 206-900 Area 2"SS Drain-Plan & Sect. 

Sheet l. 

65. Bldg. 206 0-5465 206-900 Area 2"SS Drain-Plan.& Sect. 

Sheet 2 

66. Bldg.7l7-BB E-2141 Research Shops Underground Services 

67. Bldg. 717-BB D-4509 Research Shops Outside Process Sewer 

68. Bldg. 7l7-BB E-4482 Research Shops Pipir~ Plans & Sections 

69. Bldg. g07 ~n0132 Water Treatment House Plumbing & 

Drainage 

11.3 List of Maps 

1. Map 603 Drawing E-542 Rev. 9 Bldgs. & Roads(July 1,1948) 

2. Map 625 Drawing E-556 Process & Sanitary Sewer Lines 

.3. Map 2844 Topographic Map 

4. V.ap 2847 Outside Lines & Sewers 

5. Map 2848 Outside Lines-Key Map 

6. Map 2875 Sheet 1 Outside Lines-Sewers & Drains 

7. Map 2875 Sheet 2 Outside Lines-Sewers & Drains 

8. Map ORNL Area Atlas Drawings 0-5201 to 0-5246 

9. Map Process Waste Disposal Exclusion Area Sheets 1 to 5 

Drawings E-5381 to E-5385 

a"a ..li1 
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