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I Introduction

InapmmmmmrormmAMWMMmm,
"Hotee on September 5, 1947, 25" Procese Weste Disposal Flow", estimated
quantities of weste solution from the 1200 Ares were outlined for two proposed

II Bases for Comparison

In order to establish a basia for the recommendations to follow, a brier
dlscussion of the basic data applied is summarized ia the folloving parsgrapbs.

Three types of tanks were comsidered:

l. Concrete tanks with a mild ateel liver for atorage of neutralized
waates,

2. Gunite (nest concrete eprayed on tank walls and bottoms under
high pressure) lined tanks for storage of noutralized westes. '

3. Type 347 columbium stablized stainless steel, dished head, full
penetration welded, tanks for storege of acid wastes after a 508
volume reduction of waste solutionms. -

Cost data on stainless steel tanks, with foundations, buried in the grourd
with a three foot earth cover (not adequate for proper shielding but satis-
factory as a basis for comparison), wes obtained from Eellex. The tarks are
borizontal dished head, 347 stainless of 4" plate sbove 30,000 gal. capacity
and 3/8" plate below 10,000 gal. capacity. A sumary of cost estimatee in-
cluding 10% for comtingenciee and 25% for contractors Tees and overhead is as
follows: 4
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Capacity Total Cost

10C0 Gal $ 5,700

100C0 Gal 18,490

20000 Gel 36,860

30000 Cal ' 56,234

Cost data for comcrete tank, both mild eteel lined and gunite lined, vas
prepared by the Flant Zngineering Group. These tanks are proposed as cylindrical,
with dry wells and msnhole, buried in the ground with a three foot earth cover.
Contingencies of 10% and 25% contractors' fees and overhead have been included.

Total Cost .
Capacity - Concrete Lined W/Mild St. Gunite
100,000 $8%,200 $64:,800
20,000 - 28,900 23,200
10,000 20, 200 16,800 -
3,600 9,800 8,200
1,000 ' 7,400 6,400

The excavating costs for the instsllation of both types of tanks was
figured at $6.50 per cubic yard for rock without blasting (from Kellex). This
figure is low, but it was used for the sske of comparison.

The cost of sodium hydroxide was figured at $3.00 per 100 lbs. of 50%
cauatic. It is tematively planned to purchase 50% caustic in drums and to
make up 50% caustic solution here on the area. The cost of stesm was figured
st $.40/1000 1b. and the coet of cooling water at $.10/1000 gal. The last
two figurea were obtained from Mr. M. A. Bugg of the Power Division.

The volumes of waste to be considered were taken from Dugs. TD-359 and
T0-360 for the 1200 Area, and TD-335 for the 1300 Area. Duwgs. TD-359 and TD-360
have been changed s8lightly since their firast issue; these changes will be in-
corporated in a revised drawing. .

7II Table of Results and Discussion of Cost Camparison for 1200 Area Wastes.

The coat for storage of two types of waste material which contain great
quantities of radicactivity is sumarized in Table I. Estimates for three
types of storage tanks ere shown.

The costs listed in the "Total Cost of Extra Equipment” column were deduced
a8 follows. The $1400 showm for items 1 and 2 would be the cost of a sodium
hydroxide weigh tank, scales, and piping required to supply FaOH to the columm
raffinates in the hold tank in the process canyon. Air agitation was assumed.
The $20,000 shown for item 3 wes included to cover the cost of additiomal pipe
Zines and ventilatior facilitiee for the two additional stainless tanks. The
$40,000 Tor items 4 2nd S5 covers the cost of = neutralizer remote from the
zctual process asrea. The $1400 in iteme 6 and 7 was included for the sodium
dent conuning psetricted 4alts ~thin She moapd il e Busygr
siorEation afiacting LhaeertTinel defense of the U.C.
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‘ydzoxide additior system required. The $8000 in item 8, and the $24,000 in
“toms § and 10 wurs included for the reesons listed above for item 3 and items
L and 5 respectively.

From the cout {igures shown in Table I, several things are gpparent for
‘3 L0 vear or pornanent storage system: '

1. Vo.vre reduction and storage in stainless steel 1s definitely
less e:pansive than neutralization end storage in mild steel lined
gonerene oFf gunlte tanks,

2. Veolune raeduction with subsequent neutralization and storage in
aild sieel lined concrote tanks will cost approximately $75,C00 less
Than sucrege in stainlese stesl over & period of tenm years. Storage
in gun:ite would save approximstely $110,000 over storage in stainless
3teel. '

The use of gunite 1ined tanks will be scmewhat inadvisable in epite of
their apparent eccnamic adventage. Because of the high activity level of the
astes, a temperature use of 1OF per hour may be possible. It is doubtful
“hat gunite will withstand any great amount of temperature gradient, so that
concrete tanks lined with this material may be subject to cracking.,

Storage in stainless steel tanks has many advantages:

1. The tank farm will be smaller since a amaller total volume of
solution will be stored. o~

2. The resistance of stainless steel tanks to corrosion at clevated
temperature is assured without worrying about neutralization and acid
control,

3. Stainless steel will withstand temperature gradients without
dsnger of cracking (maximum snticipated temperature 2200F),

4. Wastos semt to the tank farm unneutralized can be more eagily "
reprocesgsed if 1t becomes necessary to recover sny materisl such as ¥o.

5. Stainiess tanks meke the waste disposal system more versatile; no
great care is required in the disposal of active wastes.

6. Structurally, stainless tanke ars more gound, lees susceptable
to grourd shock or to cracking due to settling of the ground.,

It is felt that these advantages outweigh the eavings incurred by using
mild steel lined tamks {o store volume reduced, neutralized solutions sg shown
Dy item h in Table I. 3Stainless stecl tanks will de used for 10 year {or perme-
uent} storage.
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For essentially the reascns listed above, stainless steel tanks will be
used for the five year ctorage system. The five year tanks will not contain
material of activity great enough to cause & temperature rise, ao that this
roint must dbe dropped from the list of advantages for stainless steel.

IV Other Storage and Waste Disposal Tanks for the 1200 Ares

Ia addition to those tanks discussed in the preceding sectiom, other
stdrage facilities will be required,

Two 4000 gal. stainless steel tanks will be provided for the storage of
HMn0, cake solutionms previcus to processing for U recovery. These tenks
will be buried in the ground near the 25 process canyon.

A bank of tem 10,000 gallon comcrete, mild steel lined tanks ¥ill be buried
in the ground adjecent to the 25 process canyon. Two of thess tanks will see
regular service alternately as collection and hole tanks (for U apalyeis) for
steam condensate and cooling water. The otber eight tanks will be installed to
provide hold-up capacity for exterior decontamination wastes from the cells so
that analysis for uranium can be made before disposal to the retention pond.

V 1300 Area Waste Storsge and Disposel Tunks

A High activity waste storage tanks i

1. ‘The quantities of high activity waste fram the 23 Process besed on
processing 16 kg thorium/day are shown on TD-335. Since the reffinates
from the first cyele extraction ars near saturatiom with thorium, no
volume reduction ¢sn be performed. There raffinates must de stored in

the acid condition for recovery of thorium, for wbich a process has not
been developed. If we assume a volume increase of two in wastes during
processing, a total final storage volume of 212,000 gallons must dbe pro-
vided for permanent storage. It is planned to install six 30,000 gallom,
two 10,000 gallon, and four 500 gallon, type 347, stainless steel tanks for
these wastes. Two of these tanks will collect raffinate from the first
¢ycle preliminary to thorium recovery. When thorium recovery is undertaker:,
hot waste solution from this cycle cen be stored in the cther steainless
tanks provided.

2. Second cycle raffinates will be collected and stored in one cf the
5000 gzallon stainlees tanks proviged.

3. Crude removal cake solution will be collscted and stored preliminary
to processing for U recovery in a 500 gal., type 347 stainless steel tank,
buried in the ground cuteids the 23 process canyon. After procesaing this
solution for U, ssswming a four-fold increase in volume, these wastes will
be stored in cne of the 10000 gallon stainless stesl tanks provided.

pros-—pmt=——
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4. A 20 gal. stainless steel hold-up tenk will be provided for the centri-
fugate after the diuranate precipitation step. This tank will be locetsd

in tke 23 process canyon.

5. A bank of gsix 10,000 gel. concrete mild steel iined tanks will be
buried in the ground adjacent te the 23 brocees canyon. Two of these
tenks will see regular service alternately as collection and bold tenke
{for U analysis) for eteam condensate and cooling water. The other four
tanks will be insteliled to provide hold-up capecity for exterior decon-
tamination water so that uranium analysis can be made before disposal to

the retention pond.

VI Storage and Disposa) Pacilities. Common to Both 1200 and d 1300 Areas

Some waste sireams Prom the 1200 and 1300 areass will be ccubined to ge to
a common storage or dispossl system. These streams nay contain enough activity
to warrant storing for a year to reduce the activity to a point where disposal
to the retention pond is possible. These etreams will contain no material that
will require reproceseing for recovery. The following wastes fall into this
claea:

1. Treatment wastes from sclvemt recovery.

2. Interior dscontamination water after uraanium recovery.

3. Exterior decontamination water after uranium recovery.

k. Hot cooling water of steanm cdndenbéte‘ after uranium recovery.

5. Hot wastes from the salvage area.

1. In order to reduce the volume of waste that has to be stored, or in
order tc concentrate a sclution conteining uranium that must be recovered, i:
is proposed t0 Iinstall two eveporators, each of 100 gellons per hour capsciiy
for the evaporation of the wastes described above. Tha concentrate from those
evaporators can go to the appropriate salvage area or o the storage tanks
provided. There will be three 100,000 galion mild steal lined concrete tanis.
in order 0 be sure that tho wastes reaching these tents contsia no 2eid, iv
iz proposed to install & limestone neutralizing bed af'ier the eveporators.

411 wastes going to these tsnks will pess through the iimestone neutralizer.
Five tanks will be installed.

2. A retention pond of 1,000,000 gailons capacity will be providsd for
waates from both areas.

gz_”
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71 DMacussion of Overdesipgn Pactors

The cize of the waste atorsge and disposal eystem Tor the 1200 Area has
een determined entirely on the tasis of processing 500 gas of 25 per day in
the main procese canyon every day over a period of ten years. e know that :'sr
three years at leoast, tbe separations plant will run at a capacity of less thar
300 gme per day. Them too, ths plant will not run 365 days per year, but mey t2
asbut down 88 much as 20% of the time. The waste disposal system as proposed
is 1.3 t¢ 3 times larger than mey be raquired, since the 'need of processing
zaterial from other piles is uncertain.

The 1300 Area waste disposal oystem is based on processing 16 kg. of thorium
per day, 365 days a yesr. Actually only 8 kg. max. are anticipated from the
asterogenecus pile, and the plant will probably de shut down 20h of the time.
Therefore the waste system is 1.2 %0 2 timee larger them may de required.

Because of the cost of the criginal irstalleticn required for waste diepceal
with a 600 gm "25" and 16 kg thorium per day basis, it seems reasonsble to in-
stall just those waste disposal facilities required for processing material #rca
‘the hetercgeneous pile. In order %o reduce the initial capital expenditure; 1%
is recommended that only those waste tanks required for handling the ome pilc
de instalied initially with allowance for expansion when and 1f expansion is
desired. In making the site plan, room for neceseary expansion to full 600 mm
ard 16 kg capacity will be provided. Additiobal storage facilities will be “n-
gtalled vhen required.

In the rear future two drawinge will be prepared, ome showing the weste
storage ard disposal requiremente besed on 500 gm. "25" per day and 16 kg.
thorium per day, 365 day per year for %“enm years; the other showing the requira-
ments bessd on 240 gm "25" per day and 8 kg. thorium per day, 365 days a yes:
for ten years. In the following ssction a summary of “he requirements for iiie
above propesals le presented.

711 Sumnery of Reguirementsa

8ae Table I1I.
TIII Conclusions

A. Vastes from the 1200 Area containing large smounts of radicectivier
in acid soluticn #ill De reduced in volume and stored in tipe 347 stainiecs
teel tanks. Designing for 600 gm. "25" per day, 365 days par yzar for
ten pyears, wounld regquire the caunivalent of fourtzen 30,000 gai. anks.
Designing for 280 gm "25" per day., 365 daye ner jear for ten rears will
recuire siz 30,000 gzal. tanks. It is recommended that the laiuter design
ve adopled for initlial imstallation with aspece in thes site plmn Jovr 2&-
rersicn of waste faciiitien g a2 latter date.
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B. Por wastes from $he 1200 Area containing enough activity to warrant
five years storage, three 30,000 gal. “ype 347 stainless steel tamks will be
Tequired for 600 gm/day and one 30,000 gal. tank will be Tequired for 240 gm/day.
The latter design with provision for expansion at later date, is reecommended
for initiel installation. : o

C. PFor wastes from the 1300 Arvea designing for 16 kg. thorium per day,
365 daya per year for ten years, seven 30,000 gallon type 347 stainlmss steel
tanks would be rsquired. On the besis of 8 kg. psr day, four will be necessery.
It 18 recommended that the latter design be adopted for initial construction
7ith provision made im the site plan for future expansion.

D. Two eveporators, cne for "25" and onme for "23", will be installed tc
Jolume reduca low activity wvastes. A peutralizatiem gystem tenatively a .
limestone ved, will be installed after the svaparators. S

E. Low activity wastes from both the 1200 and 1300 Areas will be stored
in concrete mild steel linsd tanks after oeutralization. It is recommended
that thrse tanks be installed initially with provision for expansion at s later
date. '

F. A 1,000,000 gallon gunite lined retention pond will be installed.

o
. L. Culler L

Design Section
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