This document consists
of g _PAgeSe Noe £

- sy
of 12 copies. Serics »

—p—

I

OAK RIDGE NATIONAL LABORATORY

DIVISION OF
CARBIDE AND CARBON CHEMICALS CORPORATION S ey
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POST OFFICE BOX P
OAK RIDGE, TENNESSEE

August 19, 1948

U. S. Atomic Energy Commission

Oak Ridge Laboratory Division

Post Office Box E

Oak Ridge, Tennessee Subjeets: Oak Ridge National Laboratory
Liquid Tlaste Disposal

Attention: Mr. F. H. Belcher

Reference: Your letter of August 5, 1948.,

Gentlemen:

Attached is a report on the present liquid waste disposal system
at Osk Ridge National Laboratory as requested in the reference letter.
This report was prepared by the supervision of the Oporations Division
with the cooperation of persounel from the Health Physics Division. It
is our understanding that Mr. J. H. Hayner, Division of Enginecering,
Washington, and the Atomic Energy Commission committee on waste disposal
will be at the Laboratory during the woek of August 23, 1948

Very truly yours,

OAK RIDGE NATIONAL LABORATORY

¢, N, Rucker uJKTE;
Executive Director :

LBEmletswp

1447  F. H. Belcher
5. C. E. Center
6. K. Z. Morgan This dooument contains restricted data within the
7. J. C. Stewart meaning of the Atomic Energy Act of 1946 and/or
8. E. J. Witkowski information affecting the Hational defense of the

9. C. D. Cegle (Lss) United Stetes within the mcaning of the Espionage
10. L. B. Emlet Act, 50 U.S.C. 31 and 32 as amended. Its trans-
11-12. C. N. Rucker mission or the revelation of its contents in any
mammer to an unauthorized person is prohibited and
may result in severe criminal penalty.

When separated from enclosures, hendle this document

" as UNCLASSIFIED.
NI 1AL

BRI AT R

MATERIALS - /2 - -

ChemRisk Document No. 1980

Iv,e - L aro, O ond

i Tt S

e s el e
e - .

WA
AT ML




~-lae August 19, 1948

LIQUID WASTE DISPOSAL SYSTEM

at
Ok Ridge Notional Laboratory

SUMMARY

This report is divided into two main sections. The first is o general
review of the facilities available for handling liquid waste solutions with
brief statemonts of mud and water contamination in White Oak Creek and the
Clinch River. Thc second part includes = flow chart ond a more detailed
description of the handling of liquid waste solutions.

A. GENERAL

The liquid waste disposal system, commonly known as the Tank
Farm Area, is divided into three secotions, ns follows:

1. The North Farm - consisting of two, 4400-gollon, and
two, 40,000-gallon-Gunite tanks.

2. The South Farm - consisting of six, 170,000~-gollon~
Gunite tonks; one, 1300-gallon-Gunite
tank connected to an 800-gallon,
stainless steel tank.

3. Settling Basin Arca - consisting of a large ecarthen-diked
pond of 1,600,000-gallon copacity and a
smaller, 32,000-gallon Retention Basin.
Two other ponds are provided for emergency
use only.

A1l of the Gunite tanks are of similar construction regardloss
of sizc. The tenks arc constructed of reinforced concrete, five
inches thick, with dome-shapcd tops. The inside wall is painted
with a water-proofing compound. Approximatcly six foet of earth
is used as shiclding on top of each of the tonks. The tanks are setb
on a concrote saucer four feet larger in dicmeter thon the tank.
The saucor is filled with crushed rock to the top of the side wall
of the tank and thus provides a French drain which is piped to a
drywell, The drywells of all tanks drain to the Retention Pond in
the Settling Basin Arca. The Retention basin is sampled at four-
hour intervals. Any increase in the activity dictatos an invesbi-
gation of the individual drywells, To the hest of our knowledge,
the tank walls are intnct.

The Scttling Basin is a dredged pond sbout 200 fect square and

six feet deep. The waste waters enter the pond through five, cight-
inch lines to a woir box which spans the north side of the pond.

C O Memmtmbfodded L L L

o | T T 4 P L I



The water 18 aischarged mili to White Osk Crecks
Botweon the snlot end exit welr poxes are o geries of foating
surface vaffles to insure effective mixing and to prevont algac
growth from arifting into the exit weirs 1he Retention Pond is &
dredged basin aboub twonby-five fect square and two reget deePe

31g uged mercly as & hold-up bosine

Tn general, three types of wastes 8re hendled in tho Tonk Form
Area:

1. Chemical waste golutions conteining varying amounts

of radiooctive galts cnd particles. These woste

solutions originate 1N the Chemistry 10bs The ProT

coasing plonts, ahd the Pile Buildings A flow of
about 430,000 gallons & day with an Qverose potivity
of approximatcly one hundred beto counts/min/cc is
piped airectly ®o the Scttling Basin for disposel in
White Ook Crecks A gmoller volume (7,000 gallons doy)
with activitios in exccss of 25,000 voba counts/hin/bo
15 collected in ‘the Gunite banks and allovcd to decdy
for thirty to sixty dnys before boing disposed of

through the Sottling Basin ©O ¥pite Ok Croo¥e

2. Metol wagto solubions contoining uronium, plutonium,

and fission products are receivad ot the rete of

5,300 gallons_month for storage in the Gunite tonkse
To conserve ponk sboragl gpocc ‘these solutions ore
greated periodically with & fifty-pcrcent caustic
solution to prccipitate the Sourc® end Fissionoble
moterialss The gupernatant {g then Jecented to the
chemical waste system for disposal in Thite Ook Crocks
The preoipitation“trea£ment_roduces the volume bY &
factor of TwoL ik the present time approximotely
132,460 kg of aranitm are stored in 2 volume of 540,000
gallonsSe

3a Miscelloneous wasto golutions fyrom other AEC jnstallotions
orc received in drums ond specially;designed, 1ead~shiclded

pots. Thoso solutions vary in composition. Some contein

Source ond Fissionoble materials which are handled in tho

motol waste systeme Others are aqueous fission product

golutions which are hondled with the chemical wostes.

Occasionally solvent solutions are roceived in which

case the solvent is removed bY stcom aistillation and

the activity 18 tronsferred ko the tonkss

White Onk Creek is & Small_stfeam punning along the south boundry
of the Settling Rosine 1bs flow vories from 0.7 cuw fUs to 24,5 Cls,
£, /second, depending wpon the rpinfalls Aboub two and o half miles
below the Settling Basin 3g o dam to retard the fiow end allow further
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sottling of rodioactive materinls.
holf mile dovmstreom from the

the Clinch Ryver oboubt &

White Ook Creek
trolled by the flow rate
chemical woste tenkseé

Mud samples taken in the upper
from ninety to 25,0
h River below the moubth
hovied 116 counts/min/gm
ten counts/min/cc,

h River the wober mensured

on White Ook Creok ronfo
The highest detected in
of the ¥hite Oak Creek 8
over the White Oak

1.6 counts/min/cc e«
OPERAT ION

1. Chonical

Crogk dam averages
above the K-25 Plant side on the Clinc

The amount of activity discharged from the

to five curies/doye

The White Oak Creck empties into

dome

Sottling Besin to the
This limit is con=

ond activity discharged from the Gunite

the mud of the ¢linc

Yiaste Solutions:
MM

part of the loke
00 counts/min gm of mud.

formed by the dam

Woter flowing
while just

of mud .

The following focilities of tho Tonk Form Arca are used in
handling the chemical waste golutionss

Tank Yo Capacity Location
W-1 4,400~Gallon—Gunite North Form
W2 Q,QOOaGallon-Gunite Jorth Farm
W-5 170,000—Gn110n-Gunite South Farm
W--6 170,000~Gallon-Gunite Sputh Farm
W-11l 1,500-Ga110n—Gunite gouth Farm
W-12 800~Ga110n-3tainless Steel South Ferm

Settling Basin
Retention Pond

Tor ease 1in handlin
into two groups:

Qe

Lorge volume
activity wastes
originate from
canal nverflow,
Mi1l and Fan

1,600,000 Gollons
32,000 Gallons

g the chomical weste

(average of
(average

House.

430,000 gal /day)
of 100 bete counts/min/cc)
the floor drains,

end ‘the operations
These waste

gettling Basin Area
Settling Basin Arcoe.

golutions are divided

and low

igboratory sinks,
$n the Rolling
golutions ore for

the most part piped directly to the Settling Basine

high

Small volume (average of
activity

sbout” 7,000
(in excess of 25,000 counts/min/cc

gal/day) and

wostes originate in the variols processing build-

ings,
sinks,

fon seals,
or o8 shipment

sback drains,

1aboratory
s from other ARC instnllotions.

hot

These wastes enter either the catch tonks (V-1 ond

—
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w.2) or the aiversion tonk (W;lz). The solutions
collected in the cotoh tonks (w-1 ond wW.2) ore
neutralized with sodium carbonote and semplcds
If the activity is 1e8° thon 25,000 cqunts/mln/cc,
xhe solution ;g aisposed of bo the Settling Basine.

(-6 or §-6)s The aivorsion tonk (w-12) is equipped
with an putomnatic stoam jeb which rronsfors the
waste solution to onc of the hold-up tanks (W5
or Ve B)e

The collected golutions in the hold-up tonks
(W-5 ond vI.6) are meintained alkoline BY godium
carbonates Under proscnt conditions all solu~
rions in the hold=-up tonks are allowed ¥O decoy
for approxxmately one month before aisposing
of to the Settling Bosine 1he alksline conaition
of the solution in the hold-up ranks couses gomo
recipitation of the verious potivities vhile
additionel decontamination of ‘the wasto gclution
is roolized, due to the carrier pction of forelign
notter, 08 the supernatant 3¢ passed throvgh tho
sottling Basine

2 Motal asto Solutions:

The uronium and plu’conium waste gsolutions originate in the
chemical processing puildings OF the 1aboratorics, while smal
quantitics ore roceived from other AEC gites. Those motal

vearing wostes are gbored in the following Honks ¢

Tank No. CaEacity . Location
We3 Q0,000—Gullon—Gunite -~ For Al,Pu,U wpstes North Farm
i 4o,ooo-Gallon-Gunite) North Farm
w7 170,000-GullonoGunitc) gouth Farm
-8 170,000-Gallon-Gunite)— For Pu, U Viagtes South Farm
W-9 170;000-Gallon-Gunite) gouth Form
H-10 170,000—Gnllon~Gunite) gouth Forme

when the Tank Form Area wes desipned in 1943, only threo
years' operation of the plutonium pilot plent wos expected. Tho
continuing operation of the 1,nboratory and sncreased uses of
uranium jndicated that the storage capacity of the metal waste
tanks yould Do oxceeded BY 1949. To reduce ‘the volume of the
waste to b8 stored, the uronium and plutonium is precipitated
in the Gunite gonks by the cddivion of fifty~pcrcent coustic
soda solutione Aftor & settling pariod, the supernatant 1iquer
containing about 0,006% U is Jocanted Lo the chemical waste
system and to Thite Oak CrcecKe
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5.

3 yigcellaneous Weste Solutions:

The liquid wnste solubions received from other AEC jnstallations
contain either Source and Fissionable motorial or rodioactive golts.
They are disposed of by jotting from the ghipping conbainer into
the appropriabe systom in the Tank Form Ares.

NOTE :

Development work is procceding on o concentration process for the high
activity chemical waste solutionss 1% ;5 expocted thot en eveporotor will
scon be snstalled in the Tank Farm Areo £o treat. sboub 7,000 gollons of
wasto/day to roducc the volume by & fector of twonty. Ihis concentrated
‘golution will then pbo stored rather than disposing of the activitics through
the Settling Bnsin to vhite Oak Crcoke

The following reports give more detailed information about the disposal
of liquid waste solublions:

1. Incrcasc in Mud hetivity from T. He J. Burnctt to . He Roy,
dntoed August S, 1947, Seorch, (Discussion of fnctors-remedies).

2. Activity of ¢linch ond Emory Rivers (Locations and volues) from
7, H, J, Burnet®t to . H. Ray, datcd August 11, 1947, Restricted.

3, Toter Activity Mensurenents Near v-12 (methods and values) from
T. He Jo Burnctt to Forrest Vestern, dnbed January 14, 1948,
Restricted, tontral Files No, 48~1-173.

4, Activity Valuos jn tho Body of & wilafowl (1ocation and wvolues in
tissues) from T. He Je Burnctt to R H, Firminhac, dated January 15,
1948, Restricted, Contral Files No. 48-1~5684

5. Moosuroment VMethod for Thite Ook Dam Discharge Yolume (calibration
and interpreta’cion) from T. He Jo Burnett to R. He Firminhac, dated
Docomber 1, 1947, Restricted, Central Files No. 47-12~1164

6, Preoliminary Report - Efficiency of white Oak Creok (decontamination
effected areo-wise) from T. f. J. Burnett to R. H, Firminhac, dated
Noverber 3, 1947, Restricted, Central Files No. 47-11-554.

7, water Activity Coyputations (calculations ana vari&blos) from T.H.de
Burnett to E. J. “3tkowski, dated Jonuary 14, 1948, Restricted,
Central Files No, 48-1-175.
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