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Metal Recovery Process Compaxrisons

i. Inbroduction and Objective

On December &, 1948 the Separations Process Survey Committee was organized
and began work boward an evaluation of various metal recovery altermatives.

With major revisions proposed in the processes operated by the (eneral
Blevtric Company at Hanfo.d by way of currently recovering metal along with
improved plutonium processing and also the separate problem of racovering
old waste, it is apparent thal the undesirable possibility exists for the
operation of a number of costly and different kinds of processes, many of
which may be obsoleted in a few years. There is the need, therefore; 0
roview these processes with the object of combining some and also of fititing
others into present idle facilities. It was, therefore, the object of

the studies by the Separations Process Survey Cemmittos to review a variety
of process combinations and to develop facts and costs relating to esch
proposal in order to provide information on which to base decisions relating
fo the future course of action of the Gemeral Elactric Company at the Hanford
Works in the production of plutonimm and the recovery of uraminm for reuse.
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This present report details the progress and results of the study to date.
Additional considerations will be the subject of future reporis including com-

; parative advantages and disadvantages of the proposals and the effects of a
change in basis such as capacity increase.

Il. Ihe Process Proposals

The following are the cases or proposals which have been studied. They comprise
combinations of the present bismuth phosphate (BiPQ,), sclvent extraction® and
uranyl ammoniuvm phosphatbe¥¥ processes to yield plutonium and decontaminated
uranium compounds as the snd products from currently processed slugs and stored
metal waste:

. Plants
Proposal or Eventually Future Plants °
Mo 88 L. inaticn " y.L:] Sivae I 2PELS
1. BiPO;, plus uranyl ammonium None BiPOLL pltzs UAP
phosphate (UAP) for two year {at less than
old waste maximum capacity)
2. BiPO, plus Solvent Extraction
(S. ﬁ.) for two year old waste None BiPQ, plus S. E.
. (at less than
maximm capacity)
N 3 BiPO, plus UAP for aged and None Same as l.
currént waste
be BiF0Q, plus S. E. for aged and None Same as 2.
current waste
Ba Redox plus UAP for old waste BiPO) and Redox
UAP
6o Redox plus S. E. for old waste BiPO, and Redox
S. E'
7o Redox for old and current BiPOl# Redox at less than
metal waste maxinum capacity
8. 8olvent extraction to separate SoE. for S«B. for separating
Pu from U; Pu processed as at aged waste Pu from U and decontam-
present via BiPO ﬁ U decon~- ination of U; BiFO
taminated via S.E. plus separate " for Pu decontamination
S«E« plant for aged waste
9e Solvent extraction to separate None S.E. for . separating
Pu from U in current waste; Pu from U ard decon=~
Pu decontaminated via BiPO), taminating U, operated
1 decontaminated via solvent at less than maxinnm
. extraction capacity, plus Bi"’oz*

et T

»% This is the process proposed for agsd (2 yr.) waste by Carbide and Carbon Chemicels o~
L., Oak Ridge Naticnal. "Labomtory, Status Report of October, 1948. /
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We recognize that work has been in progress on other processes for meial
TECOVEYY,
process.
processes are further developed and that design work on either could proceed
on the basis of available information. ’

An additional proposal 10 has been considered recently. It involves one-half
of 7 and one~half of 9 above.

IIT. Sindy Bages
The essential bases used in this study were as follows:

1.

2.

3a

Le

5a

6e

Te

8.

- metz2i2
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for example, a straight fluorimation procsss and the elecirolytic
It is our opinion, however, that the UAP and solvent extraction

The nine proposals above are being compared at capacities which will
yield plutonium and four metric tons of decontaminated uranium com~
pound per day from stored and curvent waste, until the stored waste
is totally recovered or reaches the constant inventory as reqgulired

by Proposals 1 and Z.

1
A1l proposals are to yield the hexafluoride as the end producte
Tt ig assumed that all steps réquired to yield this product need
not, be conducted at this site, except in those cases wherein
fluorination is a required step for decontamination (UAP Proposals
1, 3, and 5)e Unit costs and capacities of other manufacturing
locations will be used where applicable in our study.

Consideration is not being given at this time to the details of
process revisions which may also yield recovered plutonium from
metal wastes. For Proposals 7 and 9, however, such is probable at
low coste.

All solvent extraction processes are expected to yield decontam-
inated uranium nitrate solution.

For solvent extraction processes, waste metal preparation for feed
is assumed to be by the UAP «~ caustic metathesis process.

The sluicing method as proposed by both Carbide and Kellex will be
used Tor removal of waste from storage tanks. Xellex censtruction
cost figures for this step will be used where applicable.

The UAP processes will be based on two UAP precipitations.

Carbide has provided data to show the satisfactory deconbamination
obtained by this departure from the proposal of their *Status Report'.
Solvent extraction processing will vary as follows:

2. For processes in which column feed is prepared directly from

current metal {Proposals 5, 6, 7, 8, 9,), three uranium cycles
will be used.

U S s
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10.

1.

i2.

13.

1.

156

16.

17.

- 5

b. For processes in which UAP - Metathesis is used to prepare
feed from BiPO, process current and aged waste (Proposals 2, L,
6, 7, and 9), Two uranium cycles will be used.

HW~12348
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c. For Hedox processes, the third cycle wasie will be *eribbed®.

de For processes utilizing UHAP - Metathesis, second ¢ycle wastes
in the solvent extraction step will be Meribbed™.

We recognize that Mcribbing® of any activity may have to be abandoned.
é;uch a policy will, however, apply to any present or future process
considerations.

For UAP processes all wastes containing ammonia are treabed with
caustic soda to discharge the ammonia, Stored concentrated solutions
then contain sodium nitrate instead of ammoniim nitrate.

A1l preparation of the tetrafluoride is to be done via dry methods.
Carbide has shown satisfactory decontamination by this means as a
step in their UAP processes yielding the hexafluoride as the final
producte

A 994 % yield is assimed for all processes.

For neutralized process wastes which can be concentrated,
consideration will be given to concentrabting in the plant buildings
to a crystallization temperature of 20°¢. Further concentration
{(to magma) may be considersd at the point of final storage.

Existing spare or idle facilities (U - Canyon) will be used wherever
economically possible in the proposed processes. No investment charge
is to be inpluded for use of existing facilities. No obsclescence
charge is proposed for cbgsoleted facilities.

Construction cost estimates will be made utilizing in the best
possible manner cost data now available on presently proposed
construction({Redox). It may also be necessary to bring the cost
of existing types of construction to present~day figures in some
cases, for the comparison.

Value of existing facilities which may be utilized will not be
included in construction cost figures. Cost of adaptation will, of
course, be added into consbruction costse.

For those proposals in which a plant is built separataly for old
waste recovery and which is obsolete when the recovery program is
completed, we propose a single plant to process waste from both
areas (200~E and 200-W).

For permanent operations, complete facilities will be provided in
both areas. This requirement may be limited to processing of
active material; economics should favor centralized processing of
decontaminated products.

S oommmerem
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Iv.

18, The degree of overdesign incorporated in our study will be essentially
the same as for the present Redox design. This includes spare c¢ells
and a 20% process capacity safety factor.

19, Remote control and remote maintenance will be proposed in s8ll
processing wherein shielding and contamination are involved.

20. The operating year is to be 365 days.

21. Chemical cost figures have been obtained from the Purchasing Division.
Fluorine was taken at $0.50/1b, the figure used by Carbide in its
®Status Report®,

Comparisons

Emphasis in this study has been placed on obtaining data on which to base
overall cost comparisons. Detailed evalvation of the proposals from various
viewpoints is to be the subject of another document. Comments on the various
proposals as considered to date along the line of the chemistry, engineering
and economics are, however, included here (See Item V). These comments are
intended to show process weak points on which decision and study may be re-—
quired rather than as an evaluation or comparison of process advantages

and disadvantages. ‘

In the overall cost comparisons (See Cost Summary, Table 1) the cost of the
proposals may be compared over the period of stored waste recavery on the
basis of comstruction cost including new waste storage and operating cost
including raw materisls. Unit Costs for converting UNH for solvent esttraction
proposals to UFg at an existing plant at St. Louis are included to bring all
process to the common basis. These unit costs are derived from approximate
costs furnished by the local A. E. C.

Costs are also shown for the revised basis which involves the production

of half of the recovered urvanium as tetrafluoride (potentially for metal
manufacture) and half as the hexafluoride. This basis for comparison is
considered because it is our understanding that UFg could nol be consumed

at the four metric ton per day (uranium basis) rate and that storage of large
quantities of this material would be undesirable.

The costs for continuing on this basis after stored metal racovery is com-
pleted are also shown as annual costs. In all cases, the total cost per
pound of uranium has not had the cost of plutonium processing subtracted.
This per pound cost is therefore the total cost of uranium recovery and
plutonium manufacture calculated on a per pound of uranium basis. All costs
in the summary are "rounded off" figures from machine calculations,

A. C ul S

See Table II. These quantities are based on present BiPO, process
consumptions; proposed Redox consumptions are used also in the other
solvent extraction processes where applicable; UAP consumptions are
based on process requirements proposed by Carbide and Carbon since

e IS
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See Table ITI. This table covers the waste volumes and costs in
thousands of gallons and thousand of dollars anmually and over the ten
year period. Costs do not include the 28% overhead figure which has
been added to give the waste volume costs shown in the Table VI and
Cost Summary - Table I. In Table IIT by "Callons of Neutralized
Evaporated Wastes™ we mean the volume obtained by evaporating to the
concentration at which crystals will first appear when the solution is
cooled to 20° ¢,

To emphasize the potential gains or reduced costs obtainable by major
reduction in volumes by techniques which would give a thick slurry or
magma. in the final storage vessel, we have included on the table volume
and cost figures applicable to such conditions,

In waste storage costs, we have included the cost of existing, empty
tanks. We consider the cost of such tanks to be written off or charged
to the operation as these tanks are filled. At thirty-three cents per gallon
this existing empty tankage amounts to $5,075,000 without overhead. This
is in excess of the amount for black iron tanks charged to Proposals 5, 6,
s and 10,

Cel ui t

In order to get an accurate basis on which to estimate costs for new
building constmection, the cost of revising existing facilities and
operating costs for each proposal was sketched out in cells to determine
the space requirement for the proposal or the cells requireds These
cell requirements are shown on the atbtached drawing H-2-~1671. These
layouts are for detailing space requirements only and do not show the
optimum arrangement of cells. Uranium and plutonium streams are shown
and waste streams are shown only in the waste processing facilities.

Operating Cost

For a given proposal and cell layout as indicated in C above operating
costs were determined (See Tables IV and V) in accordance with the
following bases and procedure with expmple detailed for Proposal 5:

DECLASSIFED
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: COXPARISON oF VOLUXKES op - coghe
; | A . HW /234,
3 BASIS X ' “r o b
: [ . s 5
uaoown-agn.n uranivz produced at rate of 4 mtric tons ._‘>w_|m 2_ ,1
4 per day, b .
- - oA, nﬂ«snuowom u_.cmua.oo be processed at rate of two ey b )
3 =eiric tons per day . . 3 »; lunes incli
4 b, Stored metal waste mo be depleted at rate of two nwmmnnmnnnnnnon«uwmwuw now o!.mv%.n sesond cycle ! mwcq
metrie tons urznfum per day. ' i b 1
’ < trated timat turat, ° ¢,
2. Decontaatnated uraniun produced 23 @0F UNE except in 5+ Concen “¢ volumes estimated for satura lon at 20° ¢
csses 1, 3 and 5 where fluorination to UPs 13 required 6. Pinal eycle waatea rrom solvent extraction processes
for adeguate decontamtnation. Volumes of wasts produced assumed £ be cridhed. (Total oribbed activity per ton “ m
by fluorination steps are not inreluded, but are covered U processed comparable with present 223 Bldg, wastes. v
B¥ fluortnation cost eatimates. R & : ! .
i " ) i 7+ 2,830,000 gallons of black irea line atorage enptied per
it ! 3. Coat of atordng waste aolutions estimated at 2.33  per year dy metal recovery. Expty tanks refilled with ura~ .
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Bases for the operating eXpenses of the ten proposals were formulated from present
BiP0;, plant practices and from the "Financial Statement and Operating Expense Heport
for the Six Month Period Ended June 30, 1948, Schedule 4-D-200~E Area Expenses and
Schedule 4~E~200~W Area Expenses®.

The total operating expense was broken down into the following accounts and the
accounts computed according to the following bases for a one year period.
} .

1. Eroduction

Manpower reqguirement was estimated from process Plow diagrams.

The cost was calculated by multiplying $4385 by the manpower. $l;§85 was based
on $16/man day x 261 working days+ 5% of this figure to cover production
material (present ratio). .

2. Technical -~ gal Anglvhical

The number of required samples was estimated from process flow diagrams.
From this figure the manpower was estimated ds follows: 2 samples per
analyst with a constant manpower figure of 30 for both areas, consisting of

8 dishwashers (1 per shift)
.. L, clerks
1) supervisors (1 per shift plus 3 day and relief supervisors per arks)
L relief analysts
- All estimates were based on a laboratory for each area.

The wost was calculated by multiplying $3654 by the manpower. This figure
includes technical materials per man according to present plant comparison.

(b) Plant Aggidance

Manpower was estimated according to the present manpower and the complexity of
the proposed plant. The cost was calculated by multiplying $4750 by the
manpowers .

3. HI Plant Asgistance

Constant, assuming continuation of present cost. (Includes HI Plant Assistance
and Radio Biology).

h ® Pgt g:Ol

It was estimated that approximately 138 men patrol the present BiPO, areas.
Additional requirements were estimated as follows: All new buildings were
assumed to be located close enough to present buildings so that the prssent
plant enclosure fences could be extended to include the new construction.
An increase of 6 patrolmen per area was required due to an increase of
manpower. An increase of 15 patrolmen was required if U Plant and T Plant
are operated simultaneously. 5 patrolmen were required for the guarding of
- an cbsolete plant.

The cost was calculated by multiplying $3300 by the manpower.

DECLASSFED “HEEEN  Gommmmemm
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6.

Te

8.

9.

10.

- eomimmigy -
Safety and Fire Probection | DEC’.ASSIFIED

Constant,assuming continuation of present cost.

Janitor end Laundry Service

The estimation was made on present cost plus the amount proportional to 50%
of the increase in production manpower.

Future production manpower. = Present
Present cost (1 = 50% Present production manpower ) where present
cost is $170,988 and present production manpower is 244 (2 areas).

ndust Medical

T4 was estimated that the cost would increase in direct proportion to the increase
in total manpower.

Futvre manpower ,
Present Manpower x $46,342

{2026)
Health Instrument

Estimation of manpower was made as follows: (1) The present manpowsy
requirements for two areas consist of 60 men for operation survey, site
survey, and development for two areas. For additional operating bulldings
within the same plant enclosure 5 men were added for operating survey worke
For additional operating areas 10 men were added for operating survey worke.
(2) Present manpowsr of 46 men are assigned to badges, pencils, and laundry
survey. This reguirement was estimated £6 increase in direct proportion to
the increase in total manpower.

The cost was calculated by multiplying $3720 by the manpower.

According to present cost figures. approximately 70% of the total area maintenance
is chargeable to the 221 and 22 Buildings. To obtain an estimated cost

figure per operating 221 section or 224 cell this 70% of the total figure was
divided by 36, the number of present operating sections or cells in 221 and

224, giving a figure of $14,550 for the maintenance cost for one section per
year. Maintenance cost was assumed to be equivalent for one redox cell, one

921 section, or one 22, cell.

The cost was calculated by multiplying $14,550 by (total operating cells or
sections = 36) plus the present maintenance cost figure, $748,61h.

It wae estimsted that there are 160 maintenance men in both areas at present.
An additional operating cell or section over 36 will reguire 2 additional
maintenance men, according to present proportions of manpower and material
cost reguirements.

L. Substati R & F Light

Constant, assuming continuation of present coste

DECLASSIFED
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12,

13.

15.

16.

17.

18.

- - (7 HU-12348
SoemmETL "0 485D

Grounds Maintenance

Constant, but greater than present cost by 17%. This percentage figure
was obtained by estimating the increase in East Areats cost by 10%, due to
the enlarging of the present plant, and the increase in West Area's cost
by 25%, due to the activation of U Plant. Present cost is §26,114.

Shops, Tools, and Supplies

Assuming a direct relationship between Shops, Tools, and Supplies Costs to
Building and Equipment Costs, this estimation was made by taking 30% of the
Building and Equipment Maintenance cost according to the present cost ratio
of the two accounts.

The manpower requirements for this account was estimated as 1 man per
$1.0,000 according to the present ratio of manpower and material cost of this
account.

Process Material Hapdling

THe estimation was made by multiplying the cost of process material by .006
according to the present ratio of the cost of process material to process
material handling,

Clerical,

Estimation was made on present cost plus the amount proportional to 50%
of the increase of the total manpower.

Present cost (1 + 50% Present manpower )
where present cost is $71,236 and the present total manpower is 1026 (2 areas)
Mg@m&u&ﬂ&m s
Estimation was made on the same basis as Grounds Maintenance.
idle Time

This account consists of time spent by the service departments (chiefly
maintenance and instruhents) during travel to the job or between areas,
waiting on Special Work Permits, clean up, and & her miscellaneous Jjobs.
Assuming 2 direct relationship between maintenance manpower and idle time,
this estimate was made by taking 11% of the maintenance manpower according
t0 the present ratio of sslaries of the two accounts.

The cost was calculated by multiplying $4,200 by the manpower.‘
Meeting Tine

It was estimat;d that the cost would increase in direct proportion to the
inerease in total manpower.

Euture manpover »$11,502

PR g SO
Ixansporting Personnel

It was estimated that the cost would increase in direct proportion to the increase

in total man voul s
DECLA?%E\?‘EB Present Manpover (1026) * °**° .
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It was estimated that the present power expenses are distributed as follows:
50% to cell and gallery requirsments, and 50% to the requirements of the
remainder of the area. To obtain an estimated cost figure per operating 221
section or 224 cell this 50% of the total figure was divided by 36, the number
of present operating sections or cells in 221 and 224, giving a figure of
$9725 for the power cost for one section per year.

The cost was calculated by multiplying $9725 by (total operating cells
or secions - 36) plus the present power cost figure, $700,100.

It was estimated that there are 86 power men in both areas at present. Five
additional men were estimated to be required per new building for air
conditioning. Area power house requirement for the additional load was
estimated at two additional men per shift per power house and two additional
men on day shift. .

2l. Purchased Electricity

The present electrical expense distribution for the BiPO, areas is approximately
32% Air Conditioning, 5% Centrifuges, 16% Process Motors, and 47% other area
requirements. Therefore, it was estimated that 50% of the present cost was
relative to cell area. Dividing this 50% cost figure by 36, the mmber of
sections or cells operating, $1585 was obtained as the cost figure per
operating section.

The present electrical cost was obtained by using the present electrical
cost $88,034, plus $1585 x (total operating cells or sections - 36).

22. Administrative and General Expense

This expense is distributed according to total salaries in the aremsof the
plant. Since it was impractical to break down the above 21 accounts into
salaries and material cost, the total direct expense minus the process
material cost plus the total power expense minus the power process material
was obtained. The present expenses were likewlise totaled and compared to
the administrative and general expense that was charged. A ratio of 90%
was obtained. Therefore, 90# of the above total was used for the estimation
of this account.

23. 231 BuMing

In order to obtain a 2~T capacity cost figure for the operation of this
building from present capacity and cost figures of approximately 3 Tons an
estimation of the reduction of labor, technical » and process material costs
indicated it to be 90% of pres st figures.

2he 200=N Areg

Constant, assuming contimation of present cost.

25. Meteorological Tower

Constant, assuming continuation of present cost.

DECLASSIFIED A g
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Estimated from

Financial Symmary

Produetion 122
Technical s
Patrol a9
HI - 53
Maintenance 99
Janitor and Laundry 22
Clerks 10
Power L3
Transportation 21
Process Material Hardling 1
Industrial Medieal 8
Idle Time 13
Saf'ety and Fire —
513 TOTAL

A total manpower figure is required fop th
accounts. Those Manpower figures which can be
Zanpowey of the present BiPQ process. It is f
would vary in proportion to
total manpower for
estimated and divig

estimated

Congtant + Estimat
Total Manpower

Sample Beoyirement Estim ates

27 Se Ee. 13 hot samples

2T UAP Metathesis 9 hot samples

1T SE Coupling 5 hot samples

iT UAP Metathesis 5 hot samples

T SE 13 hot samples

17 BiPO& : 24 hot samples

1T BiPO, mimus Extraction 19 hot samples ’
T Redoé 57 samplea as per detail
2T UAP 15 hot samples

27 Fo 5 hot samples

1T Fa 5 hot samples

1ir UAP 9 hot, samples

Above estimates are the sam
flow diegram, batch conitrol

ple requirements pér day with

s .and product accountability,

Total sample requirement "per proposal was obtained by th
varicus components which make up the proposal.

Exhibit A which follows on the next 3 pages, is a typical
cost estimations of all of the proposals. Th
as the example,

¢ cost estimation

elt that the rems

HW=123,8

Estimated from
Process Requi rement
Estimated 122
Estimated Ll
Egtimated 69
Estimated 30
Estimated 99
Estimated 43
Estimated 1l
Estimated 13
Constant —

429

S of several of the 21
comprise 83.6% of the total
ining manpower
Therefore, the

13 cold samples
2 cold samples
2 cold samples
2 cold samples

13 cold samples

11 cold samples -

10 cold samples

ed in Report on Redox Estimate
2 cold samples

15 cold samples

10 cold samples
2 cold samples

consideration to process

e addition of the abové

work sheet made for the

¢ work sheet, for Proposal #5 was chosen

SO T
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2.

Two 1T Redox Plants
One 2T UAP Plant
One 2T Fluorination Plant

Total of 77 cells operating during metal recovery period
Total of A4 cells operating 1959 and after

Days

rody

Shifts 6 Supervisors (1 Sr. 5 Shifts (

tion Manpow - 1T« Redox Plan

1 Chief Operator

3 Samplers

1 Dispatcher

2 Chem. Makeup

1 Crane Operator

1 Metal Sol'n. Prep.

1 1A & Oxidizer

11B& 1C .

1 10U concentrator & 2D=2E

1 3D-3E & 2E~-3E Concentrators
1 Cross over oxidizer & 24-2B
1 3A-3B '

1 3 BP Evaporator - Greenhouse
1 Hexone Recovery

2 Waste Neutralization

1 Rework Streams

3 Relief -

29 per shift = 116 Total shifts.

3 Top Supervisors

3 Special Assigrnment Supervisors
1 Numbers Man

1 Contaminated Waste Man

6 Relief Operators
) Clerk
15 Total days

131 Total Manpower per 1T Redox

5) Waste & Hexone Recovery

1) Dissolver & Feed Prep 3)2nd & 3rd U
2) 1A to 1C

L)2nd & 3rd Pu

DECLASSFED P
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Shifts 3 Supervisors Shifts 2 Supervisors
1 Chief Operator 1 Chief Operator
1 Dispatcher _ 3 Tube Operators
1 Crane Operator 1 Waste Handling
12 Centrifuge and Ppt'n. Operators 1 Sampler
2 Waste Handling Operators 1 Tray Washing & charging
2 Chemical Make up 1 UF, Handling
2 Samplers . 2 Relief
A& Relief Operators -2 Fluorine Mfg., Operators
28 per shift - 112 total shift. 15 per shift - 60 total shift.
Ray Crew

3 Top Supervisors

3 Special Assigrment Supervisors
1 Clerk

1 Numbers Man

1 Concentrated Waste
10 Relief Operators
19 Total days

191 Total Manpower for 2T UAP and Fluorination

Total Production Manpower Requirements - Proposal 5 453

.

a) During Metal Recovery Period
114+ 20+17 = 151 total samples =0= 75 analysts

30 constant
8 Plant Assistance
113 Total .
b) 1959 and after
11 Total samples -0~ 57 analysts

30 constant
6 Plant Assistance
93 Total

DECLASSIFIED T TR »
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50

b

1222

Production 453 262
Technical 113 93
Patrol . - 160 150
HI o 80 70
Bldg. & Equip. Maintenance 242 176
Grounds Maintenance 8 8
Shops, Tools, & Supplies 40 26
Power 126 116
Process Matt!l Handling I 3
Idle Time 31 22

Safety and Fire Protection 36 J6.
1,273 Estimated 9,2 Estimated
2 0.8%6 1,523 Total 1,127 Total

Metal Waste Dissolution

Eetimated cost figure on operations of the dissolution on z one shift basis -~ five
days a week.

For proposal 5 the metal waste would be dissolved in one area and transported to the
plant site.

8e ction M Requi &

1 Supervisor
1 Nozzle and crane operator
2 Operators

L Total

b. ZIotal Menpower Rermirtments
Producilon b
Technical 1 (2 samples/day)
Patrol 5
Maintenance 2
Laundry,Shops,etel

13 Total per area.o'

Transportation by tank car will be needed for half of the total metal waste recovery,
the other half of the metal work being in the same area as the plant. Therefore,
the cost is added at a } year operating besis in the operating expense report.

Train Crew 5
Production{Load and Unload)2
HI .

Maintenance
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nit Costs for Coversion of 60% UNH to UF 2f |
e e DECLASSIFID

60% UNH to 103 2.5¢/#004

U03 to U0y . 2a5¢/#U05 2.84¢/#
U0 to UF) 308/ #UF), 39.6¢/#
UF), to UFg 60¢/#UFg 88,

$1.34/#0

$2,152,04,0/year for 2 Ton Uranium
Above figures obtained from Sturgess, 4. E. C»

Procegsses in 0 e tion
PROPOSALS
Tears of Queration 1. 2 3 4 e A

2

10

Before Metal Recovery 3 2 3 2 225 2,25 2,25 2,00 2.00 2.00
During Metal Recovery L.8 3.8, 6.8} 5084 6,08 6.08 6.08 5.8, 5.8, 5.8
After Metal Recovery 2.16 4.16 0.16 2.16 1.67 1,67 1.67 2.16 2,16 2.16

E. Construction Comparisons

The attached Chart I -~ Construction Comparisons shows the constructions
required for each proposal by areas and indicates the use made of existing

facilities wherever possible.

Fo Constrmyetion Cogts
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Two methods were considered: (1) a detailed approach involving cell layouts

in sufficient detail to permit determination of the number of instrument lines,
transfer lines, jets, water lines, steam lines, etc.; (2) a generalized approach
reducing processes to comparative equipment layouts which would then be costed
using a suitable common variable. The latter approach was chosen as being the
only one practicable within the time limits set for this study.

Following the cholce of the second method of cost derivation various factors for
relating construction costs were checked. It was found that the usual factors

of square footage and cubic footage for the structure did not accurately reflect
the major cost changes associated with variations in the cell part of the structure.
Accordingly it was felt that the square footage of shielded cell area would be

a more suitable primary variable for comparative cost estimation purposes for

UAP, solvent extraction, Redox and S. E. = BiPO processes. It was recognized that
the use of shielded cell area might introduce séme error into the cost figure for

a fluorination plant since this process is somewhat foreign to the other processes
considered. However, considering the construction cost of a fluorination plant
relative to the entire picture {construction, operation and materisl cost) and

the relatively sketchy factual data relative to "hot! fluorination, it was felt

that the limit of error in the fluorination estimate would not Justify a more
detailed study. '

In view of the costly basic facilities (¢rane, large reinforced concrete outer
structure, complex galleries, etc.) included in any canyon structure it is
clear that costs per square foot should be related to the size of the unit con=-

. sidered. Kellex cost estimates on the Redox production plant and the Redox
test plant combined with an ad justed construction cost for the present canyon buildings
were ugsed to determine the canyon construction cost tremd curve shown in
Exhibit B, and the data shown in Exhibit C for cost of various sizes of cell
structures. The derivation of this curve will be discussed under the following
headings:

(1) Redox Production Plant
(2) Present Canyon Structures

{3) Redox Test Plant

Redox. Broduction Plant

Document INDC-2338 gives an estimated cost of $26,750,000 for the cost of the
canyon portion including 25% overhead and 10% contingencies. Included in this
structure are 30 cells each 15.5 feet wide by 35 feet long with a 37 foot depth
aggregating 16300 square feet of shielded cell space. All cost curves were
prepared including contingencies, 6% spare cells or 2 in 30, a cell depth of 37
feet or the actual depth of the Redox production cell and no overhead allowance.
On this basis the cost per square foot of shielded cell area was calculated as
follows: ' : '
26’7503000 X ;_:;'Q X 1006
135 = $ 1,420/r¢2
16,300 -

Included in this cost figure is the equipment and controls for all canyon operations
- as well as the complete canyon structure.

 DECLASSFED s ommmmwsme
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Data obtained from the cost group of the AEC at Hanford Works indicate an

actual canyon construction cost of $9,300,000 exclusive of overhead charges. The
present canyons include 40 cells each 13 feet wide by 17.6 feet long and 22 feet
deep aggregating 9,200 Sqe ft. of shielded cell area. In order to make this build~
ing cost comparable with the Redox production plant it ig necessary that funds be
included for comparable service facilities (regulated shop, decontamination cell,
air cell, etc.) also related equipment in Bldge. 271 & 291. 1In addition it will

be noted that the present cells are 22 feet deep whereas the Redox production

Since the present buildings were constructed in 19431944, it is necessary

that a correction factor be applied to the actual cost to bring it into line with
current experience. The Engineering NewsRecord Index is considered a good
general index of comstruction cost and was used in this instance. The yearly ENR
figures are as follows:

1940=mm2l,2
1941 ~me257
1942276
. 194,3=—~289
1914-==299
1945==308
i 1946346
194713
194,860

The ratio of the 1948 figure (460) to the 1944 figure (299) is le54s This
ratio was used for adjusting 1943 and 1944 costs to current levels. . The overall
calculation including all corrections was made as follows:

300,000 x 1,13 x 1.5k - g1,760/et2

9,200

edox T Plant

Document INDC-2338 gives an estimated cost of $11,200,000 for the cost of the
canyon portion including 25% overhead and 10% contingencies. Included in this
structure are 14 cells each 8.5 feet wide by 2 feet long with an eighteen foot
depth aggregating 2850 square feet of shielded cell tpace. All cost curves
were prepared including contingencies, 6% spare cells, a cell depth of 37 fest
(the actual depth of the Redox production cell) and no overhead allowance. On
this basis the cost per square foot of shielded cell area was calculated as
follows: :

11,200,000 x 110 % 1.06 x 1.08
135 , = $3680/rt2
2850

Included in this cost figure is the equipment and controls for all canyon operations
as well as the complete canyon structure.

DECLASSFIED S e
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Since the UAP metathesis.and the UAP process include extensive cenbrifugation

it is elear that existing cells in 221 T, U, B may be converted to this service.
In the various proposals both Mhot™ and "cold" conversion?s ars included~-the cold
cells being in "U" building. The following cost schedule was used for these
conversions:

Metatheais Conversions - Cold ;

Solid Bowl centrifuges with present tanks $20,000/cell
Perforate & solid bowl centrifuges with

new tanks $70,000/cell
Feed preparation cell $50,000/cell

UAF Conversions - Cold

Solid bowl centrifuges with approxi-

mately 50% new tanks $4,0,000/cell
Perforate and solid bowl centri-
fuges with 60% new tanks $50,000/cell

In the event of a "hot" cell conversion o unifornm allowance of $20,000/cell was
added to cover cost of cleaning and possible equipment or Jumper discards necessary
&3 a result of the contamination. In all cases existing piping in concrete is
considered adequate.

The chemical conversion of UAP precipitate to uranium hexafluoride for
purposes of decontamination requires canyon type construction since this is a
"hot"™ reaction. In essence, the present cold method of mamufacture was put in
the thick concrete shielding of a canyon and the canyon cost curve applied to
the enclosed area to determine total cost.

Present operating conditions as supplied by the AEC are listed as follows:

A 20 feet long hydrofluorination tube operating at a high temperature,
(above 5000F), converts 340#/day of uranium from the UAP form to UF, .
The tube diameter is 12, .The precipitate is charged wet in 30" long
magnesium boats each holding epproximately 42.5# of uranium. The
treatment time is 24 hours.

Eluoripation Reaction (reagent F»)

A 20 foot long fluorination tube operating at a high temperature,

(above 500°F), converts 3L40#/day of uranium from the UF), form to UF,.
Thetube is identical in size with the hydrofluorination tube and receives
the boats of UF; discharged from the former reaction. The treatment
time is 24 hours.

PR
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The 12" reaction tubes were spaced 3! apart (center to center) to allow for
outer heating elements, insulation and remote connections and fastenings. The
length of the reaction unit was determined as follows:

Extruder for UAP Cake 107
Feed Mechanism for Hydrofluor—

ination retort 10t
Hydrofluorination Retort 201
Purge chamber & feed for

fluorination retort 10
Fluorination retort 207
Copper Wool Barrier 5t
Air Cleaning Facilities 2
TOTAL LENGTH 80t

80' length x 3' center to center x 13 tubes in parallel is 3120 sq. ft. for

a 2 ton/day unit. At $3400 per sq. ft. the cost is $11,000,000 for the basic
canyon structure. The addition of $3,000,000 was made to cover vent scrubbers,
fluorine supply, pilot development, service area, sand filter, waste storage,
supporting facilities and a cell mock up. The total cost of a 2 ton per day
(uranium basis) plant was then considered as $11,,000, 000,

As mentioned above, the $14,000,000 figure is based on utilizing the present
cold process. Studies now in progress show evidence that improvement in time
cycle with resultant smaller plant may be possible with the use of a vibrating
reactor.

Qverhead Cogts

All construction cost data include labor, materials and contingencies. Overhead
has been added as a 28% lump sum which may be broken down as follows:

18%Z construction
8% general .
camp and hospital.

The above breakdown was prepared for use in the project covering the Redox
laboratory and is considlered applicable for purposes of this study.

It should be emphasized that develdpment, village expense, engineering, and
test plant costs have not been considered in the cost data for this report.

Hast Sys G

The mechanical arrangement proposed is that included in Kellex Job 11 Report
KLX~12. The Kellex estimate is als® being used. It should be noted, however, that
while Kellex proposes to dissolve the sludge chemically within the tanks, it is
proposed herein to slurry the sludge and pump the slurry to settling tanks. Funds
for settling tanks (250,000 gallon tanks for each tank farm) and acid storage
equipment were included. Tank pumping, settling and dissolving totals $1,325,000
for each of East and West Areas. '

I
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Transfers of present stored wastes will be by encased lines where aren boundaries
are not passed. Transfers of present stored waste by tank car is proposed where
transfer between East and West Areas is requirede An interarea tank car system’
is estimated ¢ ocost $1,000,000 which is subdivided as follows:

), = tanks of stainless steel with
required concrete shielding

@§125,000 each $ 500,000
3 = tank car loading spots in

East Area €§$100,000 each 300,000
4500% trackage in East Area

6 $20/foot, 90,000
West Area trackage repairs 50,000
Contingencies ‘ 60,000
TOTAL $1,000,000

Present main line trackage would be used for the actual transfer.

The alternative to tank car hauling would be an encesed line between areas at
an approximate cost of $3,500,000. It was felt that provision of suitable tank
cars would avoid this extra cost. In the event the stainless steel tanks

were made of heavy metal (better than 1" thick) and of adequate sisze for a
generous air space safe bransit should be assured.

Cel). Reguirements - Costs

The number of new or converted cells is shown in Chart I. These data were
converted to cost through application of the factors shown in Exhibit B and
by use of the data shown under “Conversion of Existing Cells™,

Sexvice Area Costs

A figure of $1,50,000 was used for service area construction (labor, material,
and contingencies) in all instances. This figuve is derived from the Kellex
estimates on the service area for the Redox production plant and the test plant.
These designs indicate the cost of the service area to be relatively constant
for all except very small plants such as the test unit.

The breakdown on the supporting facilities costs are shown in Exhibit D with
all proposals listed. The basic costs are derived from Kellex figures.

DECLASSIEIED
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SXHIBIT B

v COST PER SQUARE FOOT SHIELDED CALL ARHA
Canyon Portion Process Building

16,000 P
14,000 \\ '
i e

oo \ |
b ' \
é \\ '

10,000 .
; N

. Ed ' N

El !
; 3,000 |\\
2;5 ] §

6,000 |-t T \\\

N
4,000 AN
\e_—
2,000 . i
R
s 8§ § & § 8§ 8
— - o o~ o N o~

DOLLARS PER STUARE FOOT

Including vessels, piping in concrete, instrumentation and all
other necessary services for a standard isedox Production Plant cell

monmaiee SN 0 ISSERD




Number of

—Lells

COST OF NEW PRCCESS BUILDINGS

Based On Number of Standard Cells

15.5" x 35" x 37¢

Square Feet

3,800
45350
4,900
55420
5,950
6,500
7,050
7,600
8,150
8,700
9,200
9,750
10, 300
10,900
11,950
12,500
13,000
13,550
14,100
14,700
15,200
15,800

© 16,300

16,900
17,400
18,000
18, 500
19,000
19,600

¥

Cost Per

w

$3,100
2,900
2,700
2,525
2,400
2,250
2,100
2,000
1,900
1,825
1,765
1,700
1,650
1,550
1,520
1,500
1,485
1,460
1,440
1,425
1,425
1,420
1,410
1,400
1,400
1’400
1,395
1,395
1,395

 HW-12348

Bullding Cogt

$11,750,000
12,600,000
13,200,000
13,700,000
14,300,000
14,600,000
14,800,000
15,200,000
15,450,000
15,850,000
16,200,000
16,550,000
17,000,000
17,500,000
17,700,000
18,200,000
18,800,000
19, 300, 000
19,800,000
20, 300,000
20,950,000
21,700,000
22,400,000
22,900,000
23,650,000
24,400,000 .
25,200,000
25,800,000
26,500,000
27,300,000
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Differing results have been obtained on the analysis of stored
uranivm waste in individual tanks. The sampling program in
progress at present should be continued to provide satisfactory
analytical results on which to base process develoment.

Will solid ammonium nitrate be acceptable as a raw material?
Will the use of this salt in snlution be acceptable?

All processes are being compared on the basis of yielding
decontaminated uranium in the compound best suited for. the
process under consideration. Only the UAP processes require
fluorination steps for completing the decontamination. A1l
solvent extraction processes are designed to yield UNH
decontaminated below the background of natural uranium.

A pretreatment to remove ruthenium by means such as follows
would be of great help in simplifying the decontamination
problems

a)
b)
c)
d)

e)
£)

Sweep out as Ru0), from solutions oxidized with
KMnQ),, ozone or persulfate.

Absorption or Wplating®

of Ruoh on Tygon, stainless
steel, etc.

Determine how to prevent colloided behavior of
ruthenium in the column.

Remove as ruthenate in diuranate or metathesis
stepse.

Maintain in soluble form during UAP separation.
Electrochemical methods.

The corrosion of metals under high pH, reducing (Fe*¥) conditions _
should be studied along with the use of inhibitors in waste solutions
stored in black iron tanks.

Means for removal of zirconium and columbiuvm would also assist in
the decontamination problem.

It is conceivable that circumstances may require the conversion of
UFg in some processes back to UFj. The chemical technology of
such a process is required.
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P 1 Noo

BiPQ; Process
l. No comment W
UAP Procesas for Aged Waste

2+ Is there objectionable build-up of fission products in the
course of the recycling of the filtrates from the uranium
recovery precipitations?

3. What are the anticipated dust losses in the dry UAP and
fluorination steps?

Lo What yileld losses are anticipated in the dry reduction and
fluorination steps because of incompleteness of resction?

oo Is there a possibility of substantial reduction in
ammonium nitrate requirements by choice of pH or phosphate
concentrations? What are the optimum conditions of pH,
phosphate and ammonium ion concentration? Could anmonium
sulfate or sulfuric acid be substituted for ammonium nitrate
.. and nitric acid?

) 6. What are the yield losses on HF and Fp in the fluorinatiocn
. steps?

7. The possibility of tetrafluorination in solution has been
considered. The high and costly chemical consumption with
attendant large waste volumes and the minor degree of
decontamination makes this process unatitractive. .

Provosal No. 2
BiPO, Brocess

8+ ' See comment 1.

9. In any solvent extraction process an essential prmblem is
first to prepare from the metal waste a suitable feed solution,
since the metal concentration in the waste is too low and
the phosphate and sulfate ion concentration is too high to
operate an extraction process at reasonable hexone rates.

For estimating purposes we are considering the UAP~-caustic
metathesis process as the means for preparing the feed
solution. We recognize the existence of other alternatives
and are of the opinion that studies should be made on
processes as follows:

a) Homogeneous precipitation methods, for uranium.

. b) UAP=-caustic metathesis. Efficiency of PO, ™™~ and
50, removal and diuranate characteristics.

| coNERENE DECLASSIFIED
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l(ic) ;. Precipitation methods for 805~ and PO, ==, QECMSSIFIED
M‘ &) Crystallization (freezing) methods for PO,

10. What is the effect of high activity levels on fission product
distribution ratios?

1l. Wwhat is the effect of through~-put on decontamination at normal
ard high pH?

12. VWhat is the effect of PO,;’“"" and 50;,™ concentration on
distribution ratios of uranium at low acid concentrations?

13. It is of interestto have equilibrium curves on a high pH
system and HETS as a function of acidity at pH>1 up to the
pH where uranium precipitates.

14. Information is desired on the effect of pH on flooding
(phase inversion).

15. What is the solubility and distribution ratio of the Ca-
dichromate complex?

16. Can other oxidants be advantageously substituted for
dichromate, such as ceric opr persulfate ions?

17. Is the recycle of hexone a factor in flooding via chemical
buildup? Data are also desired on hexone decomposition and
effect of decomposition products in the concentration step
and in subsequent extraction steps.

18. Is there a definite choice of nitrate salting agents for
decontamination between aluminum, sodium, calcium, magnesium
or potassium?

19« Which of the following methods, or others, are preferred for
nitric acid neutralization in UNH concentration steps:

a) urea

b) ammonia

¢) formic acid
d) evaporation

More data are desired on the choice between contimons
and batch concentration of UNH.

Eropozgl No. 3

20, See comment 1.

B s it o st e e ECLASSIFED

2l. Current wastes contain fission products which are not. present

in aged waste because of their relatively short half-lives.
‘ Their fate in the UAP process is-not known and could eonceivably
be carriod to an extent in the UAP orecivitate that weuld rerder
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- this process inoperative as a means for decontamination

either in the UAP or fluorination steps. Experimental

. data are required to note the decontamination obtainable
-, when current waste is treated by the UAP and fiuworination
stapse .

22, See comments 2,3,4,5,6, and 7.

Proposal No. L
BiRQ, Erocess

23¢ See comment 1.

Lyent Extrs

24+ As under comment 9 there is the problem of preparing suitable
feed from the current wasteas well as the aged waste. Process

P sal No

26. In this proposal a plant is requiredto recover all aged waste
. by the UAP-fluorination process. See comments 2, 3, 4, 5, 6,
and 7.

. 27, 1In the Redox solvent extraction processes the similarity of the
: chemical behavior of cerium and ruthenium to plutoniun makes
desirable the continued study of decontamination.

28, Complete, accurate, and consistent material balances for
plutonium should be provided. Present results from ANL
show a rangs of £ 20%.

29. For comments applicable to Redox, see items 10, 11, 12, 13,
lh, 159 ]6’ 17’ 18, arld 190

30 Can a IA column operate at a high pH?
31l. What is the effect of a high pH in the plutonium extraction
section of the IB column evaluated on the basis of plutonium

recovery and decontaminagtion of uraniwm? What will be the
effect on IC operation under these conditions?

Bropeosal Noo 6 ,
Bedox _for Current Processing with Solvent Extraction for Aged Waste

32. For solvent extraction of aged waste see comments 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, and 19.

- 33. For Redox, see comments 10, 11, 12, 13, 1, 15, 16, 17, 18,
19’ 27’ 28’ 30, and 31.

| FCLASSFE) i ovwmmmmme




3,1}. See cments 9’ 10’ 11, 12’ 13, 11&’ 15’ 16’ 17’ 18’ 199
27, 28, 30, and 3l.

35« What is the preferred point in the process in which to feed
prepared aged waste?

Eropogal No. 8

Solvent Extraction = BiPQ, ito Handle Current Prodyction with
Solvent Extraction for Ared Waste

36« For comments on solvent extraction for aged waste see 9,
10, 11, 12, 13, 1k, 15, 16, 17, 18, and 19.

37. 1In this modification of the Redox process for uranium recovery
to permit coupling with the present phosphate process for
plutonium a closed cycle extraction is used in the coupling
step. Information is desired on the chemical performance of
the closed cycle extractor in a hexone system including:-

a) Choice of oxidizing agent.

b) Stability of hexone when continuously recycled
in contact with high level radiation.

38. There is the possibility of a major reduction in volume for
the processing of plutonium from the closed cycle extractor
through the present bismuth phosphate process. A study
should be made as to the effects and advantages or dis-
advantages of the potential volume reduction. A single
laboratory test has shown that one third of the BiPO
normally used gave satisfactory carrying of product from the
solution from the closed cycle extractors

39. The recovery of the plutonium from the closed cycle extractor
and its recovery in the bismuth phosphate process must be
demonstrated? A single laboratory test has recently demonstrated
the chemical feasibility of the closed cycle extractor and the
recovery in the phosphate process. '

Proposal No. 9
Solvent Extraction = BiPQ, to Handle Current rodyction
Logether with Aged Wiste

ogether with A

40. See comments 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 37,
38’ 8l'id 390 '

S — T
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1. The general proposal of Kelleannd Carbide and Carbon f&r removing
the waste from the tanks by use of recirculation with high pressure

nozzles and deep well pumps appears feasible. Operation without
use of an alkalline solvent in the storage tanks is preferred.

2. In order to proceed along the lines of the C & C proposal which
involves recirculation with immediate settling, the reslurrying
and sebtling characteristics of the sludge should be determined.

3. All moving equipment fa waste recovery shouwld be designed for
remote maintenance and replacement.

he Methods of transfer of waste solution should be studied. The
proposals for single Mone shot', expendable plants for metal
recovery will require transfer from one area to another, a distance
of several miles. The choice must be made between pipe lines and
shielded tank cars.

5 The processes for reduction of all waste volumes by evaporation
should be established and demonstrated.

6o The composition of waste solutions should be studied from the
corrosion standpoint in present and proposed metals for liners
in storage tanks.

7. Final selection of a proczss should involve consideration of the
"on stream efficiency’.

UAP Process for Aged Waste

2. The choice of the filter-dissolver does not appear justified
with consideration of other means such as perforate bowl
renbrifuges which may have much higher capacity per unit of
space reguired and greater efficiency in dewatering amd
washing.

3> Difficulty is expected in the design of shielded, remotely
operated UAP drying and fluorination processes. Manual
hardiing is largely resorted to in existing non—radiocactive
Processing.
a) Process Lemperatures are high and require careful
control {550 C maximm)e.

b) ' Remote handling of wet and dry dusty, radioactive
s0lids, products and wastes is required. ,

DECASSFED ~— WP oowmmmmmmin
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. ¢) Barrier filters for removing activity are
required. Technology of these filters is
not knowne.

d} Recyecling of gaseous agents isnot conducted
in present ®cold® fluorination, but may be
required.

2) Multiplicity of relatively small production
component.s is probably regquired; each to be
operated remotely.

Lo The fitting of a fluorination process into existing spa e
or idle facilities does not appear feasible.

Proposal No, 2
BiPQ), Progess

5 See comment No. 1

6. A freeze out process for phosphate reguires rasote maintenance
' and is not highly effective for removel of both phosphate and
sulfates For column feed preparation the UAP-metathesis process
ig proposed. Study of the properties of the metathesis pre-
s cipitate is required in order to properly design equipment for
handiing.

7. The selection and demonstration of a satisfactory "hotw metering
pump for column feed has yet to be made.

8. Remote maintenance and replacement of long columas has to be
demonstrated.

9. The effect of column top design and interface instruments on
decontamination has yet to be demonstrated on high lorel
materials.

10s Column extraction processes have a wide range of operating
effectivenesse A three-fold throughput range has shown no
change in operating characharistics.

Proposal No. 3
BiFQ) Erogess

1ls See comment No. 1

13. See comment Noo. 1

j s, DLAFED e _




l4. See comments No. 6, 7, 8, 9, and 10.

Eroposal No, 5
Bedox for Current. Processing with UAP for Aged Waste
15. For UAP process see comments 2, 3, and 4.

16. Equipment selection and demonstration for metal soluticn
clarification for Redox has yet to be done.

17. See comments 7, 8, 9, and 10.

_ essing with Solvent Fxtraction foy
18. For solvent extraction for aged waste see comments 6,
9’ and 10.

Aged Waste

,8

19. For Redox see comments 7, 8, 9, 10, and 16.
P sl No

20+ See comments 6, 7, 8, 9, 10, and 16.
- Broposal HNo. 8

Solvent Bxtraction - BiPO, %o Handle Current Production with
Sol. tracti (o] t

2l. For solvent extraction see comments 6, 7, 8, 9, and 10,
22, For Redox see comments 7, 8, 9, 10, and 16,

23. The selection and demonstration of the closed cycle
extractor for hexone processing has yet to be done. It
has been done in a single, small scale laboratory test
Onlyo

24s Present tanks should be satisfactory for handling reduced

wlumes to permit realization of correspondingly reduced
chemical costs..

Proposal No. 9
Solvent Extraction - m,gg! to Handle Current Production Together
with Aged Wagte
. 25. See comments 7, 8, 9, 10, 16“',-23, and 24,

DECLASSIFIFD D




- =32 é? . HW-12348 . »
T omieeian  GRSWMSENEAL TS

.’ l. A "one shot™ uranium recovery plant would logically require only
one fluorination plante This is contrary to the 200 Area practice
of parallel major operating units. However, Bldgs. 231 and 234~5
are not duplicated; a single fluorination plant could be included
in the same category.

2. The construction and operation of fluorination facilities at this
site at the proposed capacities will obsolete existing plants
located elsewhere.

3. If the expected life of present 200 Area facilities is relatively
short the process selection will be influenced. An improved cell
atmosphere by tank venting in 221-Bldg. to reduce contamination
build=up and reduce corrosion rates of iron work should add
substantially to building life.

Ls Provision for plutonium accountability complicates process equipment,
increases construction costs, and favors batch operation for Pu
recoverye.

5, Eeconomics may require the conversion of all UNH from solvent
extraction processes into UO3 for shipment and further processing.

6. At present there is no known supplier of the large amounts of high
guality aluminum nitrate required for the solvent extraction processes.
Facilities for production may have to be furnished at this site or

a plant may haveto be built for a supplier to operate. This problem
is being investigated.o

.
conemics and Timing — Gomments telatins

UAP Process for Aged Waste

2. This process requires an expensive “hot", dry fluorination
plant including fluorine generating facilities.

3. Plant will eventually operate at about one-~half capacitye.
Lo A two-year uranium storage inventory is required.
5. Aged waste should reduce shielding requirementse.

6o It is estimated that three years will be required to begin operation
at four tons per daye.

o mmedl R

7. No comment

- Solvent Extraction for Aged Wagte ‘ M

8. See comments 3, L, and 5.




Fxplosion proof. electrical eqtiipmen‘h is required.

There is a possibility of 'recovering plutonium at nominal cost.

1l. It is estimated that two years will be regquired to.begin operabtion
. at four tons per day. ‘ : '

12. In this and the othey solvent extraction processes fl’nor* ion at
this site is not proposed.’ Shipment of fcoldw uram.um to
present ‘processors is expected.

Erovosal No. 3
.~ .. BiRQ, Process
3.30 NQ Ccfmzént

TAE Process to Handle Current Together with Aged Wasta

lhe See comments ’;",3 3, 5, and 6. $
15, Chemical consumpbion and wasi;e volumes will be somewhat less than
ir Proposal 1. , .
. : 16. It is estimated that three years will be required to begin’
operation at four tons per day.
v Proposal No, 4 -
BiRQ, Process
- 17. MNo comment

2olyvent Bxtraction Process for Current and Aged Waste

18,
19

=y

O TN

. e

See comments 3, 9, 10, and 12,

It is estimated that two years will be required to_begin operation
at four tons per day. '

Chemical consumption and waste volumes will not be as large as
in Proposal No. 2. :

For UAP processing see comments 2, and 5.

UAP and fluorimakbion plants are ohsolete at conclusion of
of metal recovery. , .

It is estimated that three years will be required to begin UAP
operation at two toms per day. '

Three Bi?ob planﬁafs will be obsocleted,

DECLASS ey
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\ 5s Redox operation will commence after two ysars for one area
and after two and one-half years in the other ares.

y

260 For solvent extraction see comménts 5, 9, 10, and 12.

27, For Redox see comments 9, 12, 24, and 25.

28, Solvent extraction plant for aged waste will be obsolete at
conclusion of metal recovery.

29, See comments 9, 12, 24, and 25,

30s Plutonium is recoverable from waste.

31, IExtra capacity for handling aged waste would become spare equipment
: at conclusion of waste recovery. Double capacity for future
operation could be provided at little expensae at start by over

v, designing.
Eroposal _Noc &

.~ 32, For solvent extractlon see comments 5, 9, 10, 11, 12, and 28.

33, 221~T Bldgs is obsoleted or becomes a spare BiPOj process bullding
at conclusion of metal recovery. .

3he See comments 9, 11, 12, and 33.

, LT R —
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In the course of this study the following related documents have been issued;
most of these contain data which has been received and included in this present
reports )

HW=11765 = Metal Recovery Processes = Preliminary Survey
HW-11988 - Metal Recovery Processes Sarvey

HW-12058 -~ Metal Recovery Processes Survey -~ Comments on Solvent
Extraction Methods

HW=12150 ~ Metal Recovery Processes = Construction Comparison
HW=12309 - Cost Summary of Metal Recovery Processes
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