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I. INTRODUCTION

The protection of important life forms in the enviromment from potential
damage from ionizing rediation has been of paramount concern ever since
the processing of irradiated nuclear fuels to recover plutonium was
initiated at Hanford on the 200 Area plateau in 1944. Since no tech-
nology or criterla then existed for the ultimate disposal of residusl
radiocactive materials, process wastes containing rearly all the rsdio-
active fission products and transuranic elements were stored in under-
ground tanks as alkaline slurries. Processing facilities and operations
currently belng started up are designed to remove the majority of the
long-lived heat emitters, cesium-137 and stromtium-90, and evaporate the
residual salt wastes to salt cakes for long-term storage in the existing
undergrownd tanks. This waste mansgement program is described in some
detall in Reference 1. The separated cesium and strontium are to be
stored as solution within the yrocessing bullding (B Plant) until
facilities are provided for high-integrity peckaging for long-term
storage. A review of the foreseeable hazards associated with the
proposed long-term. storage of highly radioective salts in underground
tanks was recently completed (Reference 2). It was concluded that the
relevant geological, geochemical and meteorological conditions are

such that no natural force would create a hazard to life forms in the
foreseeable future and that, assuming minimal continuing administrative
controls and swrveillance, the relative isclation and elevation are
such that no potential man=initiated change short of an ateomie bomb
would be likely to displace the atored materials.

Although most of the processed fission products and transuranic elements
have been either recovered or stored in tanks, a small fraction of these
radioisotopes have been released to the environment at low concentrations
under controlled conditions. In conducting these disposal operations,
edvantage has been taken of the favorable geochemical and meteorclogical
conditions existing at the site. The chemical processing activities are
located on a plateau in an area of low seismic activity and population
density. Richland, more than 20 miles distant, is the elosest eity and
has a population of 26,000. The separations plants and waste handling
facllitlies have been bullt on extensive alternating beds of sands, clays,
and gravels. For most of the 200 Area plateau these relatively uniform
and continuous earth deposits exist in depths ranging from 200 to 300
feet above the existing ground water table. The soils beneath the 200
Aress, under properly controlled waste discharge conditions, act as ion
exchange beds for the long-lived radionuclides cesium.l3T, strontium-90,
and plutonium. These radionuclides are almost quantitatively held on
the soil as the low-level aqueous weste passes through.

The ground water movement beneath the 200 Areas and to the Columbiae
River, greater than 12 miles distant, 18 gquite well known. Presently,
ground water leaving the 200 Areas reaches the Columbia River in a
minimm travel time of 10 to 12 years. Consequently, those fission
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_/\j products and salts which do get in the ground water at the 200 Aress
AN travel slowly to the river. Short-lived fission products decay sig-
nificantly as they migrate toward the river in the grownd water. The
combined effects of decay, lon exchange and ground water dilution
produce radionuclide concentrations in ground water entering the river
which are well below ellowable drinking water concentrations before
. river dilution is considered. The area surrounding Hanford is arid.
Annual reinfall ranges from 5 to 10 inches per year. Essgentially all
precipitation on the 200 Area plateau is held in the top few feet of
s0il and reevaporates rather than draining through the soil to the
growmd water. Therefore, barring a major change in climate , Tission
product inventories buried in the ground and isolated from man-
dependent forces, should remain essentially static for centuries.
The 200 Area plateau is 300 to 350 feet sbove the Columbia River and
is not susceptidle to major flooding even if upriver dems were to
break,

Very large volumes of slightly radiomctive liquid and gaseous wastes
have been released to the ground water and atmosphere &t designated
disposal sltes under carefully controlled conditions designed to retain
virtually all of the radicactive conteminants within the processing
site. The low level aqueous wastes are routed to either above ground
depressions (locally called “"swamps") or underground disposal areas
("eribs") from which the solution drains into the grownd. Swamps
primarily receive normally uncontaminated process cooling water and
in a few instances extremely low-risk process condensate. The minute
(\ quantities of radioisotopes included in these streams are agsumed to
move directly to the ground water; although some sorption and delay
undoubtedly takes place, no reliance is placed on such a holdup. Cribs
normally receive process condensaetes and process solutions of low
activity (less than 5 x 10-? microcuries per milliliter of fixed
fission products). The soils beneath the cribs sorb and retain
virtuelly all of the rediolsotopes except ruthenium and tritium, more
than 90 percent of the sorbed contaminants being held in the top 20-
foot s01l level beneath the discharge. When soil sorption cannot be
relied upon to retain the rediolsotopes of concern, "specific soil
retention" cribs are used. In such cribs the volumetric discharge is
limited and the ground "blotter effect" is used to hold the liquid in
the soll column above the water table. Seversl thousand gallons of
contaminated organic materials (kerosene, tributyl phosphate, lard oil),
have been stored in the soil in this way. Geseous wastes are treated
to remove radiolodine, contaminated particles and noxious chemicals and
are released to the atmosphere at elevations 50 to 200 feet above
working areas. No attempt has been made to control the release of
tritium or the noble gases, since their concentrations in the environ-
ment are currently below levels of concern. Contaminated solid wastes
have been packaged in cardboard or wooden boxes and buried 10 to 20
feet beneath the ground surface in "burial gardens;" & small fraction
of the more highly contaminated materials have been packaged in concrete
boxes for burial or placed ¢n ¢ld rallroad cars and stored in tunnels
adjacent to the Purex processing plant.

‘ : ‘! In February, 1967, Isochem Inc. was requested by the Richland Operations
Office of the AEC to reevaluate the waste monagement program in view of

 DECLASSFED =
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current needs and technologies and to recommend continuation or
rea.lignment of the program. The ground rules for the study as defined
jointly by RL-AEC and Isochem Inc. were as follows:

d1e Provide safe confinement of radiocactive wastes for centuries.
2. Reduce the radioactivity discherged to the enviromment.

3« Apply licensing and restricted land use criteria.
k. Do not provide for fission product recovery.
5. Use program costs as a guide - not &s an overriding factor,

6. Dispose ©of all Chemical Processing Division wastes currently stored
and to be generated through 1980. Assume only the N and X Reactors
operate after FY 197h4.

T. Dispose of a2ll Hanford-generated wastes that can be shipped to the
200 Aress.

The requested reevalustion was divided into two seperate studies. The
first of these studies 1s concerned with the various alternatives
avallable for the treatment of high level and intermediate level liquid
wastes which have been routinely stored in underground waste storage
tanks. The results of that study have been included in IS0-981 (Ref-

m erence 3). This report constitutes the second study which was completed

o by the Atlantic Richfield Hanford Compeny as the successor to Isochem's
operating contract: It is concerned with all other wastes disecharged to
the enviromment. Basically, this report has been divided into six
general topic areas which have been developed in detail in the six
attached appendixes. These topic areas are:

Appendix A - Low Level Aqueous Waste Disposal and Treatment
Appendix B ~ Waste (rganic Disposal and Treatment

Appendix C -.Gaseous Waste Disposal and Treatment

Appendix D - Solid Waste Disposal and Treatment

Appendix E -~ Site Cleanup Studies

Appendix F « Potential Effects of Increased Ground Water Ievel

During the course of the study, it became necessary to make decisions
concerning the breadth of scope of the study and the depth of treatment
on the various alternatives explored. Major limitations and assumptions
of the study include the following:

l. Present and future activities on the Washington State leased land
were not considered in the report. DNiseharges to the environment
on the 200 Area plateau do not include emounts discharged on the
leased land. Similarly, costs of cleaning up the 200 Area site
(Appendix E) make no allowance for clean up of the leased land.

m 2. Capital and operating cost estimates have been developed for many
different schemes. With the limited engineering staff availsble

DECLASSIFIED ===
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m for the study, it was possible to develop only "rough'" estimates of

o sufficient reliability to permit comparison of alternatives and to
permit a tentative selection of a program warranting more detailed
study. The capital and operating cost estimates for the program
increments should be firmed up by additional study before their use

as a lrm budgeting and engineering commitment basis.

3. Original ground rules for the study indicated that the chemical
processing contractor should assume responsibility for storage of
all Hanford-generated wastes which can be transported to the 200
Areas. 1In this study it has been assumed that this responsibility
is limited to liquid and solid wastes generated in the future.
Wastes mlready stored in the 100 and 300 Areas or other outlying
non-200 Area plateau burial locations (for example, "Y" buriael
ground, P-10 Project) are considered outside the scope of this
atudy.

L. Tritium removal from discharged wastes (for example, condensates)
is not covered In the report. Tritium discharged presently is
dispersed in the "ground water reservoir" beneath the site and
decays to ilnnocuous concentrations prior to reaching potable water
supplies (Columbis River).

II. SUMMARY AND CONCLUSIONS

The character and magnitude of & progrem designed for pollution abate-
ﬁ ment on the 200 Area plateau is largely dependent on the criteris
: established for acceptability of program results. Estimated program
costs range from a few million dollars to reduce the near-temm _
potential for ground water contamination to a few billion dollars for
Blte restoration for unrestricted use.

The restoration of the 200 Area plateau to a state permitting unre-
stricted use (except for areas conteining process buildings) would
involve the expenditure of about 4 billion dollars and would require
several years to complete; some of the required operations would have
a significant potential for the spread of contaminated particles to
the enviromment. TIf the project were deferred until 1980, the esti-
mated cost would rise to the range of 5 to 6 billion (1967) dollars,
depending on the waste disposal practices used in the interim. The
restoration program as currently visualized would include the transfer
to some undesignated "safe" site, assumed to be 1500 miles distant, of
4.7 million cubic feet of contaminated wastes and 1.5 billion cubie
feet of contaminated soll and incidental structures, containing about
500 kilograms of plutonium, 370,000 curies of mixed fission products
and 94,000 curies of cesium-137 and strontium-90. These estimates do
not inelude the high level salt wastes currently belng immobilized in
undergrownd tanks; as indicated in IS0-981, sbout 500 million dollars
would be required to transfer the contaminated salt cakes to the "safe"
location. The conteminated process builldings were not included in
either consideration.

If one's objectives were to reduce the concentration of plant effluents
at point of discharge to levels specified by responsible governmental
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agencles to be safe for unrestricted public access and to confine the -
potential contaminants in minimum volumes onsite, extensive modifi.

_cation of facilities and processes would be requdred. Programs for

such control of the release of nitrogen oxides, organic materials and -
all radicisotopes except tritium and the noble gases would cost about

_ 26 million dollars funded over a period of 3 years or more » plus an

annual increased operating cost of about & million dollars. After
completion of this program, the annual "release" of radioisotopes in
aqueous low level wastes would be reduced from 8400 grems of plutonium
and 16,000 curies of mixed fission products to less than 10 grams
plutonium and 10 to 20 curies of ixed fission products. In making
these estimates, it was assumed that radloisotopes would be present in
any potentially contaminated stream at no less then detectable levels 3
elthough many of the streams would, in fact, be free of contamination.

" While some of the withheld plutonium would be recovered and returned

to process inventories by the above modifications, some plutonium and .
all of the fission products would be stored in buried concrete
structures, either with incinerated waste in burial vaults or with
immobilized salt wastes in underground tenks. Since these structures
would have finite lives, they could not be relied upon for long-term
confinement of radicective materials. As developed in reference 2,

- ‘however, their location on the Hanford plateauw would be sufficiently

isolated and stable that, with suwrface stabilization to protect against
erosion by the elements and minimal site restriction and surveillance

to protect against human encroactment, the safety of long-term confine-
ment could be assured for the foreseeable future. Effectively, the

" increased cepital and operating expenditures would increase the measure-

ment reliability of plant effluents, decrease the rate of sccumulation
of radiolsotopes and organic materials stored in the soil outside tanks,
decrease the currently near-innocuous quantities of radioisotopes and
noxious chemical entering the ground water and stmosphere, improve the
locatablility and retrievability of contaminated materials to be stored

~in the future, and decremse the cost of site restoration if and when
- effected. If, however, the basic safety of storing immobilized con-

taminated wastes in the Hanford plateau is accepted, an adequate degree
of protection of the atmosphere and the ground water could be obtained
at much lower cost.

The current step-wilse program to provide specific protective devices

to prevent the largest continuing and potential discharges of contami-
nants should be extended. With a capital expenditure of sbout 6 million
dollars, and an additional annual opereting expense of about one million
dollars, the major potentials for contaminating the atmosphere and
ground water could be eliminated (the first 20 items of Meble I).

- For that expenditure the amount of rediocactivity discharged to the ground

in agqueous streams would be reduced from the 1957 rate of 16,000 curies
of fission products and 8400 grams of plutonium to ennual rates of
approximately 400 curies of mixed fission products end less than 10 grams

- of plutonium. These quantities would be small in comperison with the

plutonium and fission producte discharged to ground in dburied solid
wastes (approximately 17 kilograms of plutonium per year and 35,000
curies of mixed figsion produ_cts). For an additional investment of

L )
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(\ approximately $3,5C0,000 and an additional annual expenditure of approxi-

mately one million dollars, the radiocactivity associated with solid wastes
could be routed to either concrete burial vault storege (incinerator ash
and decontaminated equipment) or to tank storage (solution from equipment
decontamination), The above $3,500,000 includes costs for locating and
marking burial sites according to the Wasington State grid system (lam-
bert coordinates). The basic technology is currently available to
support all of the proposed programs, although design verification
testing will be required in many instances. In some cases, development
work will be warranted to reduce capital cost if time pemmits. The
currently projected research and development budget is intended to
support these activities.

In the absence of established criteria or safety hazard requiring a
massive site restoration effort, a practical alternate would appear to

be the declaration of the 200 Area plateau as a site requiring perpetual
governmental ownership with minimal surveilllance and restriction of
access. Controlled industrial activities could continue with reasonable
restriction. Some continuing limitatiors would be required on lrrigation
or other activities that would ralse the water table beneath the site;
while currently proposed irrigation activities could probebly be ellowed,
additional study is required before & definitive answer can be given.

A continuation of the current step-wise program to reduce the quantities
of contaminants entering the plant enviromment would appear to be prudent
with priority items calling for the expenditure of 3 to 6 million dollars
O as soon as funding can be obtained. The timing and Justification for the
h e¥penditure of additional funds 18 largely dependent on funding avaeila.
bility and policy decisions yet to be made.

III. IOW LEVEL AQUEOUS WASTE DISPOSAL AND TREATMENT

Since the bPeginning of the Hanford project, large volumes of low radio-
activity level aqueous wastes have been discharged to the 20C Area "cribs"
and "swamps" under carefully controlled conditions. £s a result of these
activities, a total of approximately 3 million bete curies (at time of
discharge) of radioactivity have been discharged to the environment
through 1966, as summarized in the table below:

Specific Swamps

Soil and
Cribs Retention Ditches = Total
Total Volume, 10% gallon 6.3 0.03% 98 104
(Gross Beta Curies * 2 126 000 920 000 ~ 113 000 3 159 000
Strontiuwm-$0, curies 30 000 11 800 630 L3 030
Cesium~137, curies 1k 700 32 200 500 47 Loo
Plutonium, kilograms 197 L 9 210
Uranium, kilograms 59 000 51 000 6 000 116 000

# Curies originslly discharged. Inventory in ground presently is
significantly lower (about 10-fold) as a result of decay of short
n half.lived fission products such &s Zzirconium and ruthenium.

OECLASSIFIED ===
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A detailed breakdown of the amounts charged to individusl swamps and
cribs 1s indicated in Appendlx A. The amounts discharged to cribs
over the years have varied significantly. During the years 195% to
1958, the highest rate of discharge to the enviromment was noted,
reaching a peak discharge of approximately a megacurie of gross beta
activity in 1956. During this period, some Bismuth phosphate process
"aged" fission product wastes were discharged to the enviromment after
treatment in the Uranium Recovery Plant ("scavenged") to remove
eagsentially all of the long-lived cesium-l3l7 and strontium-90, At

the completion of the scavenging program in 1958, discharges of fission
products to the enviromment were at low levels, averaging 30,000 beta -
curies per year for the period 1950 through 1963. In 1964, discharges
to the enviromment increased to approximately 250,000 bheta curies with
modified Purex waste concentration techniques incressing the release
of redioruthenium and coil failures contributing te the total.

Tn 1965, the Chemical Processing Department initiated a program
designed to reduce the discharges of radiocactivity to the environment.
Efforts to date have been quite successful, with the following annual
fission product dlscharge rates resulting in low level aquecus streems:

1964 250,000 beta curies
1965 141,000 beta curies
1956 101,000 bete curies
1967 (est.) 16,000 beta curies
(') In this study, methods of further reducing discharges to the environment

have been explored. In Appendix A, two mejJor schemes are developed.

Scheme I: Scheme I, in a sense already in progress, emplcys a
systematic epproach to reducing discharges to ground. Those
streams which are the major contributors to environmental
pollution can be attacked first with subsequent attention

glven to streams of lesser importance. Gradually, with s step-
wise expenditure of money for new facilities, discharges to the
environment would be reduced to very small quantities. Scheme I
stresses reduction in the radicactivity discharged to the environe
ment but does not necessarily result in discharges having radio-
nucllde concentratlions below drinking water limits.

Scheme II: Scheme II is developed on the premise that agueous
ges to the enviromment at concentrations exceeding drinking
water limits should be discontinued as soon as facilities can be
provided. It would involve a major engineering and construction
program.
Scheme I Sumary

Since Scheme I employs B step-wise approach to reducing radiosctive
discharge to the environment, widely varying capital investment and
operating costs can be developed depending upon the reduction factor
one wishes to achieve. Costs for the individual plant and operating
(—\ mode modifications required to Implement the scheme are itemized in
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Appendix A. In the table dbelow pertinent radionuclide discharge data
and cost data are presented for Scheme I if carried through to completion.

Overall Scheme I Summsry Data

Capital Cost $5,200,000
Annual Incremental Operating Cost  $1,200,000

Annual Radionuclide Discharge Rates

Predicted
Estimated After Scheme I
1966 1967 Completion
Beta curies 95 000 16 000 400 to 500
Sr-90 curies 521 160 L to &
Plutonium, grams 2 800 8 4oo <10
Cs-137 curies ‘ 850 250 4 to 6

In addition to providing facilities for decreasing radicactive discharges,
the $5,200,000 capital investment provides equipment and instrumentation
designed to camplete the monitoring of all radicective or potentially
radioactive streams discharging to the environment. In addition, facili-
tiee are provided to reduce the risk of sending large discharges to the
enviromment due to process and/or equipment malfunction or failure. For
example, normally "cold" B Plant ccoling water would be automatically
routed to tank stomge for return to process evaporators if coil failure
occurred.,

The above table indicates that discharges to the environment are signi-
ficently reduced. However, some individual streams will still be above .
drinking water limits. .

If one takes the total volume of aqueous wastes dischargeld to the
environment and assumes the contained radiomuclides are uniformly dis-
tributed in the wastes discharged, the following concentrations would
result:

Total Discharge Total Discharge :
Distributed in Distributed in Drinking
Cribbed Waste Total Aqueous Water Limits

Only Waste- (MPC1-168 hr)
Gross beta, :
plcocuries/1 16 800 ‘ 1 000 100 to 30 000 *
Strontiwm-90,
picocuries/1 250 15 3 000
Cesium-137,
picocuries/l 250 15 200 000
Plutonium,

picocuries/l 26 1.6 50 000
*Varies, depends upon ‘
‘specific nuclides involved.
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With Scheme I provided, the annual discharge rates for long-lived radio-
nuclides would be extremely small in comparison with the inventories
already presént 1h the ground a8 indicated below:

— Inventory in Ground Annual
Previous “Leaks From Discharge
Cribbing Waste Storage Rate After
Activities Tanks Total Scheme I
Cs-137, curies 47 000 90 000 137 000 L to 6
8r-90, curies 43000  Negl k3000 L to 6
Pu, kilograms 210 Negl 210 <0.010

In fect, the annuel low level aqueous discharge rates for cesium-137 and
strontium.90 would be approximately 0.2 and 0.7 percent, respectively, of
the annual decay rate of the in-ground isotope inventories a.ccumulated
from previous aqueous waste discharges.

Scheme I i interrelated with the ITS (in.tank solidificetion) program.
Scheme I uses tanks freed up by the ITS program as collection receivers
for diverted off-standard wastes and as pump tanks for transferring
vastes from facility to facility. Consequently, close tank farm and ITS
scheduling would be reguired to free-up required tarks in a sequence
vhich will permit early sdoption of Scheme I. Funding, design, and
n construction would require a minimm of two years for many Scheme I
" items. Consequently, required tenkage should be available as required
to achieve most the indicated Scheme I radicactive discharge reduction.
As more tankage (and excess ITS boiloff capecity) becomes available, it
would be possible to achieve some additional reduction in radionuclide
discharge by diverting wastes of lower radionuclide concentrations to

t&nﬂs&‘e
Schermte II Summary

As hae been previously indicated, Scheme IT provides all the facilities
required to reduce the radionuclide concentrations (except tritium) in
ell aqueous streams discharged to the envirorment. As developed in
detail in Appendix A, these facilities would cost en estimated 22 million
dollars capital investment and an incremental opersting cost of
5 million dollars per year. Eesically, the scheme would provide facili
ties for accomplishing the following:
1. Monitoring {or batch sempling) all streams discharged to assure

they are below allowable discharge limits.

2. Diverting off-standard streams resulting from equiiznent failure or
accidentel mal-operstion to retention basins or storage tankage
provided to receive the stream while the offending plant is shut-

down or the failure corrected.

- 3. Either returning the nonstandard liguid to the originating plant
: for retreatment or transferring it through the existing underground

DECLASSIFIED ==
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O _ piping system to U Plant for treatment. : o
- -, L, freating various solutions at U Plant by boiling to produce con- .

densates which can be directly discharged to the enviromment. The
U Plant concentration facility would process & wide variety of
solutions including: &) solutions from other Hanford contractors
which cannot be directly discharged to the environment because of
high radionuclide content or Objectionsble chemical content,
b) solutions from the rroduction facilities that require additional
treatment, c) the nonstandard solutions collected in the retention
system discussed above. . ' :

Comparison of Scheme I and Scheme I

Bcheme I and Scheme IT both have the overall objective of reducing the
amount of radicactivity discharged to the environment, Scheme I, as
additlonal remedial steps are added, gradually approaches the radio.
nuclide discharge rates associated with Scheme II. With Scheme I in
Place, the annual discharge would be approximately 40O beta curies per
year as compared with an estimated 5 to 10 beta curies per year dis-
charge rate for Scheme IT. Although both of these discharge rates are
very low in comparison with present rates, the assurance that such low
level discharges will be attained Year after year is greater with
Scheme IT. This is due to the more comprehensive retention system
included with Scheme IT. Although annual discherges with Scheme I in
; Place are higher than those of Scheme I1, adoption of Scheme T would

n : permit slightly quicker reduction in discharge rate. Some of the

Scheme I steps could be adopted within a year or two to achieve a 70
percent reduction in discharge rate of Tission products to approxi-
mately 5000 bets curies per yeer and essentially eliminate the plutonium
discharge, while Scheme II activation would require approximately b -
years for achievement of its lower long-term discharge rates.

1V. WASTE ORGANIC DISPOSAL AND TREATMENT

Currently, waste organiec from the solvent extraction plants is dis-
charged to the enviromment in either of two ways. 1In some instances,
discrete batches of "bad" organic are discharged to special "eribs"
with discharge volume limited by the specific soil retention capecity
of the soil. In other cases organic increments as separate phases are
included in aqueous wastes discharged either to eribs (2 Plant) or to
‘underground storage tanks (for example, in Purex organic wash
solutions). Such organic wastes introduce their contained radionuclide
directly to the environment or complicate subsequent cribbing or treat-
ment operations. The amounts discharged from the solvent extraction
pPlants are summarized below:
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V.

Entrained or
Total Discarded Discarded
"Bad" Batches with Aqueous Volume
{Volune, Gallons) {Gallons per Month)
Purex Plant Lo 060 3 000 to 6 000
( 10 000 curies)
B Plant (Estimated) =~ 10 000 gal/yr koo to = 800
Z Plant Reclamation Facility , o= : 1l 000

In Appendix B of this report, methods of reducing the discherge of
organic to the ground have been presented. Basically, the preferred
method involves the following baslc approasches:

1. Provide modified plant facilities (for exemple, improved decanters)
end treatment processes which would minimize the amount of organic
discarded from the plants in the form of either "bad" batches or as
entrained organic.

2, lfrw:}dg some surge storage tankage at each plant specifically for the
"bad" batches of organic which occasionally result and which do not
respond favorably to normal plant organic treastment procedures.
Organic collected in the surge tankage which cannot be returned to

process would eventually be hauled by traller to the incineration
facility discussed later,

The capital and incremental costs required to provide and operate these
organic handling facilities are summarized below:

Incremental
Capital Cost Operating Cost

Purex: Decanter System $110 000
Surge System 165 000
Z Plant: Surge System _ 170 OCO
B Plant; Decanter System 130 000
Surge Systenm 165 000

Total §]1+0 000 §10 OOOZEEe.r

GASEOUS WASTE DISPOSAL

The review of the gageous treatment systems and disposal practices of the
Chemical Processing Depertment indicates that the plants are in generally
good control and, for the most part, discharge systems limit personnel
and. environmental contamination at acceptably low levels. In Appendix C
the discussion centers largely about the following limiting discharge
gituations encountered in the study:
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1. Todine-131 and krypton-85 discharge from the Purex stack.

)

2. Nitrogen dioxide (NOp) discharges from the Purex stack, the U03
Plant stack and (probably) the 24L4-AR Vault stack.

Todine-131 discharges from CPD stacks. in 1967 have averaged 0.06 curies
PeT week as compared with = control guide limit of 3 curies per week.
The control limit ie calculated from allowable occupstional breathing
concentration limits factoring in meteorological data to develop stack
discharge limits. Although lodine is currently no problem based upon
such limits, it could become a problem if Jand immediately adjacent to
the 200 East Area were released for unrestricted use. At such a time
the land could be used for grazipg dairy cattle and a more restrictive
discharge 1limit (based upon iodine-131 limit in milk) would be required.

K_r!%on-BS is not of concern at the fuel irradiation levels and pro-
cepsing rates considered in this study. Celculations irdicete that
concentrations 10-fold above the recommended "continuous breathing
1imit" can exist for short periods of adverse atmospheric dilution in
~ locations near the Purex Plant. However, when integrated exposure to
individuals {s calculated, annual exposure resulting from krypton-85
1s a small fraction of permitted annual limits. It should be noted,
‘ however, that krypton-85 may become s long-term problem of an inter-
natiomnl scale as ever larger amounts of krypton-85 are discharged to
the atmosphere from the increasing processing of highly irradiated
power reactor fuels.

. Nitrogen dioxide is presently the "air pollutant” of primery concern
within the Chemicel Processing Division. Although definitive air
gsampling data are not available, the limited data which do exist tend
to corroborate meteorclogical methematical models which indicate
potential problems with the NOz concentretions in the atmosphere in

the vicinity of the Purex and U03 Plant stacks. As is indicated on

! Table I of Appendix C, calculations indicate that at one mile from the

" : Purex stack NOp concentrations could infreguently reach &s high as

: 100 ppm. Although such concentratliom are experilenced for short time

intervals, they exceed the guides established by American Conference

of Government Industrial Hygienists.

vI. DISPOSAL OF RADIOACTIVE SOLIDS

‘Since the beginning of the Hanford Project, approximately 4.5 million
cublc feet of solid radlcactive wastes have been buried in the 200 Area
plateau in fifteen burial gardens totalling 130 acres. These wastes
vary widely in composition from cardboard boxes of low radiomctivity to
"hot" failed stainless steel equipment., Estimetes indicate that the
buried wastes contained 350,000 beta curles of activity when buried
(50,000 currently after allowing for decay), and 350 kilograms of
plutonium, Recently, ARHCO has been directed by the AEC to store "dry"
vastes from all Hanford contrectors in the 200 Area burlel gardens.
With the volume of these wastes lncluded, the rate of burylng solid
waste will increase to 360,000 cubic feet per year and the rate of

n land usage will increase from 6.5 to 12 mcres per year. Assuming that
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p burial practices remain unchanged, approximately 9 million cubic feet
AN of s0lid waste will be buried by 1980 and 300 acres of land will have
‘ been "consumed" as burial grounds.

i Studies, reported in detail in Appendix D, have been made to explore
! alternative methods of handling polid wastes. The purpose of these
studies was to develop cost data for concepts almed at achieving one
or more of the following objectives: 1) reducing buried waste volume
and land usage, 2) reducing radionuclide content of buried wastes,

3) improving waste retrievability and locatsbility, and 4) improving
protection of the general public from such wastes.

Incineration and compaction have been studied as methods for reducing
low level waste volume. Decontamination of feiled equipment is developed
as a method of reducing the amount of radionuclides discharged to ground.
.Buriel of incinerator "ash" and decontaminated process equipment in large
concrete burial vaults would improve retrievability &nd locatability.

Incineration of low level combustible waste (approximately 220,000 cubic
feet per year) would reduce the volume of incinerable waste by & factor
of about 20, reducing the total solid radicactive waste volume from
360,000 cubic feet to 145,000 cubic feet (60 percent) and land consump-
tion from 12 acres to 5 acres per year. Decontamination of failed
equipment would transfer 20,000 curies (80 to 90 percent) of fission
products and 0.5 to 2 kilograms of plutonium from the burial gardens

to tank storage.

The totel cost of providing the dry waste facilities is $2,700,000 and -
the incremental operating cost associated with the facilities is $775,000
= per year. These totals are developed as follows:

Annual

Incremental
Facilities Capital Cost Operating Cost
Incinerator $ 950 000 $ 425 000
Decontamination Facilities 1 400 000 350 000
Burial Hoist Facility 80 000 No Increase
Conerete Burial Trench - 200 000 *
Burial Garden Survey and Marking 325 000 **  No Increase
Total (Rounded) $2 TO0 000 ¢ g75 000

* Required each year for concrete burial vaults to handle waste
developed.

*% 5 one-time expense cost. Not a normal capital cost.
VII. SITE CLEANUP CONSIDERATTIONS

Over the years, as a result of the processing activities in the 200 Aress,
. portions of the area (for example, cribs, swamps, burial gardens, acci-
¢ ) dental splll areas, underground piping) have been contaminated with
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’ (\ radionuclides and are no longer suitable for unrestricted use. In their

L present location these radionuclides do not constitute a hazard to the

| ’ public and, barring an unforseen climate change, could be left un-
disturbed. However, &8s & part of the low level wasie reevaluetion

' program, studies have been made to determine the extent of "environ-

i mental involvement" and order-of-megnitude estimates have been made

i of the cost of digging up the contamlinated arcas and transporting them

| to & presently unknown "more optimum" burisl site. (For study purposes
the disposal site is assumed to be & salt mine in Kanses.) As
summarized below, these studies ipdicate that approximately 4 billion

dollars would be required to dig up contaminated areas accumulated

since 1943.
Millions of
Type of Cubic Yards Cost, Millions of 1967 Dollars
Contaminatad Ares Removed Excavation Transportation Total
Cribs 11 480 1l 300 1 780
Swamps 31 ko 500 640
Spill Areas l 3 106 103
Burial Gardens 12 80 1 300 1 380
Underground Lines _Q.Oh 2 5 T
Total (Rounded) 55 700 3 200 3 900
Studies were also made to determine the additional environmental involve-
O ment which would result from operation between 1967 and 1980, Studies

* vere made agsuming either; J,) treatment and disposal prectices remain
quite similar to those employed today (Basis I), or 2) total practices are
modified to minimize future envirommental involvement (BasisII). (For
example, incinerator provided, cribbing reduced, concrete burial vaults
provided.) As is indicated in the table below, incorporation of modified

 practices would cut "removal" costs in half, reducing costs for the 1967 =
1980 contamination removal from 2 billion to 1 billion dollars.

Additional Site Cleanup Costs

rration Irom Q
Millions of 1967 Dollars
Bagsls T Basis II
: .. Facilities Provided
Treatment and To Reduce
Disposal Practices Environmental
Essentially Unchanged Contemination
Cribs T L4
Swamps 0 0
i ' spills 58 58
Burial Gardens 1 870 945
Hot Waste Iines 3 ' 3
(‘\ Total (Rounded) 2 000 1 000
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The above estimates do not include costs for removing the high and
intermediate level salt wastes from tanks or costs for dismantling the
geparations plants and cataminated plant auxiliaries. Costs of.
removing tanked wastes have been previously developed in IS0-981
(Reference 3).

In developing the preceding figures it vas gasumed that contaminated
areas would be excavated such that the remaining contamination would
constitute only "nuisance contamination" 1if people were to dlg in the
excavated areas. If altermative assumptions were made, site restora-
tion costs would be significantly reduced. For example, if 90 percent
removal of plutonium and fission froduct ground inventories was the
goal rather than the more complete removal of the previous study case,
the I billion dollar estimate could be cut essentially in helf.-
Similarly, excavation and removal of major plutonium end fission
product inventories within 30 feet of the ground surface could be
accomplished for roughly 2 billion dollars.

Order of magnitude estimates have also been made of the cost of digging
large caverns in the basalt beneath the project area and burylng the
excavated soil and materials in the cavern rather than transporting

to a 1500 mile distent disposal area. These estimates indicate digging
a 55 million cubic yard cavern at depth in the basalt would cost 1.5 to
2 billion dollars and the overall cost would be comparable to the 4
b11lion dollars required for excavating the wastes and transporting
them to a 1500 mile distance site.

EFFECTS OF INCREASED WATER TABLE EIEVATIONS

Consideration 1s occasiomally given to conducting activities in the
Hanford general erea (for example, land irrigation, Ben Franklin Dem
construction) which would result in ralsing the level of the ground
water beneath the 200 Areas. Such inereases in ground water level
would disturb the present ground water flow patterns and would inun.
date contaminated soil areas (for example, lower portions of crid
sites). As & part of the low level waste reevaluation study {Appen-
dix F), studies were made to determine the effects an increased water
table would have on radionuclide inventories in the ground.

Initial efforts were expended in determining radionuclide distribution
in the soil from the present water table to elevations 100 feet above
the present level, As is indicated in detail in Appendix F, the
amounte of long-lived radionuclides in the soil layer is quite low.
Drilling at inactivated sites and vell logging studles have shown
that long-lived radionuclides such as cesium-137, strontium-90 &and
plutonium are held up almost quantitatively (more than 99 percent) in
the upper 30 feet of a crib disposal site. The studies indicated
that approximately 60 curies of cesium-13T, TO curies of cobalt-60
and 130 curies of strontium-00 are present in the 100-foot ground
layer above the present water table.

The second phase of this study was concerned with predicting water
table increases and changes in flow patterns for an agsumed irrigation

T
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study case. For the assumed study case (55-square miles irrigated,
Ben Franklin Dam reservoir at LOO-foot level, no discharge of reactor
water inland -- see Appendix F for details) increases of 80 feet and
LO feet in water table under the 200 West and 200 East Areas, .
respectively, were predicted. The study &18c indicated the directimm
of main ground water flow would be changed from the currently pre-
dominent southeast pattern to a northeasterly pattern. Ground water
+ravel time to the river for the new flow pattern is predicted to be
approximately the same (sbout 12 years) as the present main flow
pattern. However, & possibility exists that & fraction of the flow

could get to the river in as little as 2 years,

Since the long-lived fission product inventory in the 100-foot soil
layer above the vater table is low and since the rate at which the
inventory would be inundated and leached would be slow (at least S
years), cesium, strontium and cobalt concentrations in the river
would be several orders-of-megnitude below drinking water limite, even
i1f one assumes no reabsorption as the long-lived radionuclide travels
toward the river.

The major impact of increasing the ground water level 80 feet would

some tank bottoms are 150 feet from the water table and leaks have
penetrated as far as 20 feet beneath the tanks. If the water table
reised 80 feet it would be TO feet from the tank bottom and only 50
feet from highly contamined "leak" arees,

ACTION PLAN

In the preceding discussions various ways:of reducing envircrmental
involvement in the 200 Areas have been presented. The associated costs
are somewhat related to the reduction in involvement achieved. For
example, for an estimated capital expenditure of $5,200,000 for Scheme
I low level aquecus faclilities, annual agueous radiocactive discharges
to the cribs and swamps would be reduced from the present 16,000 beta
curies and 10 kilograms of plutonium rate to a 400 beta curies and less
‘than 0.010 kilograms of plutonium rate. With the apprecisbly larger
expenditure of 22 million dollars (Scheme IT) further reductions to

10 bets curies and less than 0.01 kilograms of plutonium per year could
be achieved. Although the ultimate deécision on the facllities to be
provided rests with the AEC, Atlantic Richfield Hanford Company hes
developed the following action plan for AEC review and consideration.
This action plan has been developed after consideration of tle
following interrelated factors:

1. The capital and operating costs of the alternatives and the
reduction in enviromnmental involvement likely to be achieved.

2., Yational desire to reduce "pollutiomn."”

3. Comparing the environmmental involvement after incorporating modi-
fications with the overall environmental involvement resulting
from cperations to date.

 DECLASSRED ==
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(-) 4, Short~term and long-term safety.
5. Avallabllity of funds.

Overall, the action plan involves a step-wise program which would be
gredually put in place over a 3-year period. In total it would involve
a capita) éxpenditure of epproaximately 9 million dollars and increased
annual operating costs of approximately 2 millien dollars. Major items
contributing to the 9 million dollar program are as itemized below:

Annual
Incremental
Capital Operating
Cost Cost
Schems I -- Lew Lavel Aqueous aste $5,200,000  $1,200,0C0
Organic Waste Facilities 740,000 ~ 10,000
Gaseous Wasts Facilities 540,000 Credit 45,000
Solid Waste Facilities:
Incinerator 1,000,000 130,000
Equipment Decontamination Facilities 1,400,000 350,000
n o Concrete Burial Vaults ~ 200,000%
‘ Surveying and Marking (325,000 )¢
TOTAL $5,080,00C  $1,5.L,000
Plus 200,000 325,000 once
per year

TOTAL (rounded) $9,000,000 $2,000,000

# Not a normal operating cost, rather a recurring capital
expense.

## A one time expense item.

In the above table, $540,000 is indicated for gaseous waste treatment
facilitles. This figure assumes that the NOj envirommental monitoring
program presently under way will confirm that the predicted M0, treatment
equipment is required to meet specified NOy breathing limits.

Although the total program is outlined for early action, funding limi-
tations may dictate delay or elimination of portions of the overall
program. Consequently, a priority 1isting has besn developed for the
various items contributing to the $9,000 000 total program and is

o attached as table 1.
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As has been previously indicated, irrigation of large areas in the vicinity
of the Hanford plants can produce large increases in ground water levels
(as much as 80 feet for the case studied), and the "dry ground distance"
beneath high level waste tanks could be reduced approximately 50 percent
to 70 feet. This would reduce the margin of safety for high level waste
tank leakage. Therefore, it is recommended that extensive irrigation in
the Hanford area be approached cautiously. If land is released for
irrigation, it should be done in increments, and only after careful
asses=ment of the overall ground water situation. Irrigation sheuld not
be permitted in an unrestricted or irreversible manner. Should predicted
water table increases be exceeded, it should be possible to discontinue
irrigation. -

RESEARCH AND DEVELOPMENT

The research and development programs conducted in recent years have
provided the technical base required for moving immediately intc the
design and construction of facilities for pollution abatement. The
proposed low level aquecus treatment schemes rely largely on ion exchange,
solution recycling, and solution evaporation as treatment methods.

Some proof testing would be required to demonstrate that ion exchange
technology 1s applicable to the specific streams to be treated. Ion
exchange technolegy is already being tested on a plant prototype scale

(ITS #1 condensate), with positive results to date. Effects of recycling
streams within the Purex Plant are already being studied in the labora-
tories, and the first stage of plant testing is contemplated soon.

Vhere evaporation proceasing is employed, review of the stream composition -
involved indicates striking similarity with streams previously success-
fully evaporated and de-entrained.

The main organic treatment scheme presented in the study employs decanting
to reduce organic discharge, storage of "bad" batches of organic, and
incineration of the "bad" solvent as a method of final disposal. Devel-
opment and demonstration would be required to provide decanters suitable
for plant use. Corrosion testing would be required to determine the
corrosion resistance of storage tarnks considered for storing CCl, from
234=5 Building cperations. Organic incineration studies would be con-
ducted as a part of the solids incineration development program dis-
cussed below.

For the solid waste treatment systems, the main research and developrment
effort would be associated with development of an adequate off-gas
treatment chain for the incinerator off-gases. Although off-gas treat-
ment work has been performed in many locations, and incinerators are in
use by the French and others, prototype testing would probably prove
desirable to minimize start-up problems and assure total system
adsquaey during initial operations. Research and development would be
required to identify corrosion-resistant materials for use in the off-
gas train.
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(-) Some instrument development work would be required to develop instruments
‘ of improved sensitivity for menitoring NO, and the low radicaetivity
levels present in effluent sireams. Work would also be required to
develop an instrument system capable of measuring the radionuclide con-
tent of sclid wastes discharged or buried.

H

In addition to the above items which would receive major emphasis, some
efforts would be directed toward the development of attractive alterna-
tives to currently identified sclutions to specific problem areas. The -
alternatives would be implemented if evaluation shows they are sufficiently
attractive (e.g., significantly reduced capital or operating costs, more
effective stream clean-up), provided the required research and development
can be completed in time tc permit adoption.

In recent btudget planning, the following research and develepment funds
have been requested for low level waste activitiss:

Fiscal Year 1968  $225,000
Fiscal Year 1969  $375,000
Fiscal Year 1970  $400,000

This expenditure patitern assumes that the bulk of capital funds will not
be provided before fiscal year 1970. It is expected that the above
(’j listed research and development items assogiated with "proving out" the
. recommended action plan could be incorporated within the above funding.
Reorientation of efforts and changes in program emphasis may be required
to match the construction schedule that is finally adopted.

XI. HAZARDS

The schemes considerad for adeption do not contain any majer hazards that
have not been previcusly encountered in Hanford operations. Ion exchange
and evaporation have been routinely employed on "hotter" streams than
those to be treated. Incineration of combustible wastes containing

fission products in addition to plutonium would be a new cperation for
Chemical Processing Division. However, most of the hazards have been

faced in the operation of the 234-5 Building plutonium incinerator and
its associated off-gas train. As individual processing additions are
made, hazards reviews would be made to assure operational safety.

By reducing the amount of activity discharged directly to gréund, and
by routing increased amounts of fission products and plutonium to

storage (e.g., tanks or concrete burial vaults), envirommental involve-
ment resulting from future activitiass would be reducad.

XII. REFERENCES

l. HRL-SEP-894, "Waste Management Program -— Chemical Processing
Department,” S. J. Beard, et al, December 28, 1965. (Unclassified)

2. BNWL-64L2, "Long-Term Hazard Analysis for In-Tark Solidification °
Radicactive Waste Storage Concept,” Carl M. Unruh, November, 1967.

.

T i ; ' I BRI A




Page 25 of 241 of D8637403

- [E—— e P T R T Y (U SN TR L T

i

=

() 3. 1S0-981, "Hanford High Level Waste Management Revaluation Study,"
o complled by P. W. Smith and R. E. Tomlinson, August 31, 1957.

{Secret)

4. 1I50-856, "Chemical Processing Division Plant and Capital Equipment
Budget for FY-1969," L. W. Finch, May 17, 1967. (Unclassified)

DECLASSIFED e




Page 26 of 241 of D8637403

R R e e T B L TR T Y Y P YR M GRS SO G SO 1

1.

2.

3.

kL.

Js

7.

8.

9.

10.

m\m — e

ARHCO TENTATIVE PRIORITY LISTING

LOJ LEVEL WASTE MANACEMENT REEVALUATION STUDY ITEMS

SW2 =22 SERHISE TS SV A SN e v N il Ay s dnda W
——

B o ' Incremental

Ttem (Expected Results) Capital Cost rating Cost
. iSee Note 15 See Note 1

Route all ARHCO Special Services waste, $ None $ 173 000

BNW waste, DUN waste to Redox for . . ‘

concentretion, (Reduce discharge to

ground 2700 curies per year.)

Z Plant high salt vastes routed to storage 540 000 (5) 83 000 -

instead of Z-1A tile field. (Reduce

plutonium discharge to cribs approximately

7000 grams per Year.

Z Plant organic surge tenk. (Reduces tank 170 000 Negligidble

complications if Z Plant high salt waste is

routed to storage.) (See Note 3.)

Diversion of B Plant cooling water and steam 125 €00 low. Depends

condensate to tank if high in activity. upon frequency

(Eliminate risk of a large discharge to : of diversion.

ground. )

Diversion of 2kleAR Vault cooling water to 145 000 Lows Depends upo

tank., (Essentially eliminate risk of a frequency of

large radioactive discharge to swamps.) diversion.

Purex steam condensate. Divert small portion 160 000 63 000

of stream to tank for later boiloff.

ﬁonitoring and alarm equipment on Purex 35 000 3 000

cooling water. (Permits fast focusing on problem

before 1t becomes & serious swamp problem.)

Z Plant process condensate routed to umwée 190 000(5) 6T 000

instead of Z-12 crib. (Reduce plutonium : '

discharge to ground approximately 1200 grams

per year.)

Purex ammonia scrubber waste to Redox for 435 000 99 000

concentration (see note 4). (Reduce radio-

activity discharged to ground approximately

6000 curies par year.)

Facilities for 'recycling Purex process condensates $ 4o 000 $ ' 155 000

in Purex. (Reduce curies cribbed approximately
2200 per year.)

DECLASSIFIED  mmmm.
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13

1k,

15.

015.

17.
8.

19.

condensate. ' (Reduce cesium-137 discharge to
ground approximately 4 curies per year.)

Purex NO, treatment, 293-A system and sugar 455 000 Credit 46 000
denitrat%on system. (Reduce NO, out Purex

stack.)

U0, Plant stack modifications. (Eliminate 35 000 -
NO> problem. )

2kh-AR stack replacement. (Eliminate NO, 30 000 -
problem. ) '

Provide equipment decontamination facilities 880 000 225 000
et T Plant and tenk farm. (Remove 8000 curies ' :
per year from equipment buried.)

Incinerator. (Reduce ground consumption from $ 1 000 ooo(5) $ 430 000

12 acres to 5 acres per year; make waste more
compact and of low enough volume to permit
concrete vault storage at "reasonable cost;"
provide organic burning.) .{See Note 3.)

[ B T T T L L oh T ST [ PR S GEPRORY | FERTTSSA, i b e ey [y
ol - ARH-231
cg Page 26

TABLE I o 13

ARHCO TENTATIVE PRIORITY LISTING g ’

Incremental

Item (Expected Results) ' Capital Cost Operating Cost
Provide facilities for treatment of 241-A and $ 2 500 000 $ k35 000
AX tank farm condensate, B Plant process

condensate and ITS No. 2 condensate. (Reduce Fen
discharge of cesium and strontium 75 curies

per year.) (See Note 2.)

Begregate Purex lsb waste and send curies 16 000 18 000
. fraction to concentration facilities in Purex.

{Reduce curie discharge 150 curies per year.)

B Flant decanter (Reduce organic going to high 110 000 ‘Negligible
level waste tenks.)

B Plant organic surge tank. (Provide room for 165 000 Negligible
storing "bed" organic and eliminate ground )

discharge.) (See Note 3.)

Purex decanter. (Reduce orgenic going to high 110 000 Negligible
level waste tanks.)

Purex organic surge tank. {Provide room for 165 000 Negligible
storing "bad" organic and eliminate ground

disposal.,) (See Note 3.)

Ion exchange facilities for 242-T process 2k2 000 L8 000
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23.

2k,

25.

26.

27.

ARHCO TENTATIVE PRIORITY LISTING

Ttem (Expected Results)

Flutonium decontamination facilities.

R e L N Y TUI S PR SR SNSRI Y

(Eliminate burial of 2000 grams plutonium
per year.)

Provide monitoring measurement capebility

and in some cases volume holdup on low
potential discharge streams

g)

Provide diversion capability on 231-Z
hood sink and floor drain waste.
(Eliminate ten grams plutonium per

234<5 and 231-Z Ditch
224U Swamp discharge

Purex chemical

Improved stack monitors
Purex crane maintenance

facility waste
Radiatlon probes on Purex

French drains

Purex 203-A French drains

year to cribs.)

Surveying site (lambert coordinates)
and marking sites (Improved

locatability.)

Concrete burial vault for storage of
buried waste - costs assume inecinerator

facility is provided.

TOTAL

NOTES:

$120 000

35 000
35 000
20 GO0

4y 000

16 000

55 000

[SELEETTITIE MISF SESrRpRnaN
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Incremental
Capitel Cost . Opera Cost
$ 480 ooo $ 125 000
325 000 60 000
95 000 15 000
325 000 -
200 000/yr
(a recurring
capital ex'pe;xse:
$9 173 000 © $1 766 000

1. The costs in the mabove table have been developed on the assumption that each
Problem area would be resolved individually. They represent initial study
costs of sufficient reliability to be used as discussion bases. Once ARHCO-

RI=AEC agreement has been reached on the overall approach to the pollution
abatement problem, additional study would be required to determine possible
ways of consolidating items to produce an optimum "design basis system."

2. Costs for Item 11 have been developed using ion exchange treatement for each
Alternative epproaches (i.e., a consolidated
facility) might prove more attractive and less costly (perhaps cost reduced

of the itemized streams.

from $2,500,000 to $2,000,000).
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3. Final disposition of "bad" organic collected in the various surge tanks is
assumed through the incinerator provided es item 22, If that incinerator
were not provided an incinerator specifically for organic would be reguired
at a cost of $100,000 to $200,000.

k., To minimize cepital investiment requirements Redox evaporation is assumed for
various streams. If Redox were not available, alternative evaporation
eapacity eould be provided to handle the streams (e.g., additional ITS

units at a cost of roughly $2,000,000).

5. Thege items have been included as separate items in Isochem's ¥y 1969
Flant and Equipment Budget (Reference L) under Program 39-02, Waste
Management Flexlibillity. In that document, item entitled "Miscellaneous
Waste Mansgement Facilities”® was included at an estimated cost of
$1,100,000. That sum could cover numerous facilities on the above

listing.
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W ACTIVITY LEVEL AGUEQOUS WASTES
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LOW ACTIVITY LEVEL AQUEOUS WASTES

INTRODUCTION

Dispesal of low and intermediate level radiocactive liquid wastes to the -
ground has provided safe and economic disposal of large volurmes of such
wastes since the beginning of operations at Hanford. Over 100 billion
gallons of liquid wastes contalning approximately 3 million curies of
total beta emitters have been disposed to the ground through 1967.
Information regarding the types of wastes discharged, the volume dis-
charged, the total activity discharged to sites is presented in several
tebles of Appendix A. Such information permits identification of waste
disposal problem areas and provides a basis for the planned programs
for reduction of radicactivity in the waste stream being discharged.
Two basic schemes for reduction of radioactivity in the waste streams
discharged are presented in Appendix A.

Scheme I would mrovide treatment of those liquid waste streams which
contribute signifiecantly to the eurrent total radicsctivity discharged
(1967 estimated at 16,000 curies total beta emitters). Various treat-
ment methods are used for the involved streams. Treatment methods
include 1) decontaminatimby evaporation, 2) ion exchange for removal
of long-lived radioisotopes (for example,cesium-137 and strontium-90)
from selected waste streems, and 3) recycling of waste streams. In
addition, facilities are provided on some streams to 1) improve
rediation monitoring of the streams being discharged, and 2) divert,
collect, and retain some streams for subsequent treatment. Reduction
of redicactivity in the streams discharged to ground to MPCy would not
be achieved on all streams. Following installation and successful
operation of all of the proposed facllities and treatments, the anoual
radiocactive discharge to the ground would be reduced to approximately
LOO curies of total beta emitters. Reduction of redicactivity dis-
charges to the ground would proceed on an orderly basis. Those streams
contributing the most radiocactiviiy to the ground would be the first

treated.

Scheme II would provide collection, retention and decontaminstion of
all waste streams currently above MPCy. lLarge volume streams, such as
cooling waters and steam condensates would be monitored and diverted
for retention and decontamination whenever radiocactivity above MPCy
was detected. Decontamination of the waste streams by evaporation and
condensation is agsumed. Facllitles for implementation of Scheme IT
vould proceed on an expedited basis to reduce the total volume of
liquid waste discharged to the environs to MPCy, or less, as soon ag
posgible.

Neither Scheme I nor Scheme II would provide MPC, for tritium.

UNCLASSIFIED
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DESCRIPTION OF PAST EXPERIENCE AND PRESENT STATUS

Waste disposal practices followed by the duPont Company, the General
Electric Company, Isochem Inc., and mest recently by the Atlantic
Richfield Hanford Company have all utilized the favorable climatic end
soil characteristics of the site for dieposal of low (5 x 10-5 micro-
curies mixed fiesion products per milliliter) and intermediate (5 x 10-5 -
100 microcuries mixed fission products per milliliter) level radicactive
liquid wastes. These wastes, consisting of process condensates, steam
condsnsates, process &ooling waters, and other miscellaneous wastes ;
resulting from operation of the separations plants and associated
facilities, have been diecharged to the ground in specific retention
trenches, drains, drywells, sumps, underground cribs, ditches, and
surface ponds or swamps on the 200 Area plateau since .1945.

Low level radiomsctive liquid wastes, consisting mainly of process

cooling waters from low risk service, are routinely discharged to above
ground ditches and process swamps. Routine sampling and analysis of the
streams discharged is used to determine the radicactivity input to the
site. Radiation surveys of the swamp shoreline and sampling and analyses
of ground water samples from wells in the vicinity assures site control.
When an above ground disposal site 1s taken out of service, it is back-
fi1lled to prevent the spread of contamination by wind.

Intermediate level radiocactive liquid wastes, consisting of process
cooling waters from high risk service areas, process and steam conden-
sates, and other miscellaneous wastes are discharged to underground
erivs, Sampling and analysis of the streams discharged is used to
determine radicactivity input to these sites. The ion exchange capa-
bility of the underlying soil column is used to remove and retain long-
lived fission products discharged to the site. Sampling end analysis
of ground vaters from wells in the vicinity of each such disposal site
monitor the performance of the site. Cribs are abandoned when the
percolation rate decreases to the point that the normal flow cennot be
handled or when long-lived fission products, such as cesium-137 or
strontium-90, approach 0.1 MPC, (0.1 drinking water pemissible con-
centrations) in the ground water samples. Sampling and amalysis of
the ground waters from monitoring wells continue to indicate that this
1s a safe method of waste disposal.

Intermediate level radicactive liquid wastes are also discharged to below
ground sites which are opersted on & "specific retention basis." The
volume of waste dlscharged i1s limited to approximately 15 percent of the
8011 column volume between the site and ground watsr. All organie

wastes are disposed to specific retention sites (see Appendix B).

The volume and type of liquid waste disposed to all sites through 1966,
including curies of strontium.90, cesium-137 and total beta emitters,

is pummarized in Table I. Table II summerizes the radicactive wastes
discharged to esch of the surface swamps and ditches. Table III and IV
sumarize radiocactive wastes discharged to each of the below ground eribs
and specific retention sites during the same period. The volume and amount

Sy Su 2 s e
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O of redicactivity discharged each year 1s presented in Table V.

It should be noted that a significant portion of the increased radio-
activity discharged during the peried 1953 through 1958 was contributed
by cribbing of Redox cell drainage wastes and process condensate. At
startup in 1952, Redox process condensates received double evaporation.
When the second stage evaporator coil failed on November 16, 1952, it
was not replaced and the radiocactivity of Redox process condensate
increased significantly. Additional radiocactivity was discharged to
the ground in scavenged wastes during 1954 through 1958. salt wastes
were chemically scavenged to precipitate cesium and strontium and the
waste supernatants discharged to specific retention trenches. First
cycle bismuth phosphate plant process wastes were also scavenged and
the supernatant discharged to the ground. This planned scavenging
brogram was used to provide tank storege for other more radicactive
salt wastes. The major portion of the total radiomctivity discharged
to eribs in 1964 was in a small volume discharge of organic waste
which contained 95,000 curies of ruthenium-106. Failure of & cooling
coil in 1964 also resulted in the discharge of 96,000 curies of mixed
fission product activity to the Gable Mountain swamp.

The major activity discharged to ground in 1965 and 1966 was present
in ammonia scrubber waste from the first multipurpose smmular Purex
diesolver. Modifications made on the second and third dissolvers
greatly reduced the radioactivity in this waste stream; however, this

O stresm 5t111 contributes significantly to the total radicective dis-
charge to the environs. Discharges to each site and the source of the
wagte streams during 1965 and 1966 and the expected discharges during
1967 are presented in Table VI, VII, and VIII, respectively.

- ITT. SCHEME I - REDUCTION OF RADICACTIVE DISCHARGE IN AQUEOUS WASTE
e e e DD o VIR O DS WAGOLE

A. Purpose and Scheme I Definition

In February, 1967, the Richland Operations Office of the Atomic
Energy Comission requested that the Waste Management Program be
reevaluated and that 1) licensing and restricted land use criteria,
as it is expected to be applied to Nuclear Chemical Separations
Plants, be considered, and 2) radiocactive material discharged to
the enviromment be reduced to the lowest practical minimum, MPCy
for liquid waste discharges if possible. It was also requested
that a preferred method for this radioactivity reduction be
determined. It is the purpose of Scheme I to present a progrem
for an orderly reduction of radicectivity discharged in the agueous
waste ptreams.

Treatment methods were investigated for removal of radicactivity
from each low and intermediste level waste stream discharged to
the environment on the 200 Area plateau. These waste include
wvastes generated by the ARHCO separation plant and associsted
(‘\ facilitles and wastes of Battelle, ITT and DUN which are discharged
;4 in ARHCO controlled areas. The preferred treatment method was
selected for each of these streams.

a2 BT RS L SUTE S PSR,
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c.

These methods include evaporation and ion exchange treatment for
reduction of activity in the discharged streams and recycle of
condensate streams for reuse in the process. In some instances
improved monitoring is recommended to permit early detection and
correction of the problem generating abnormal stream sctivity.
Also, for some streams improved sampling, analysis, and volume
measurement capability ie recommended to provide more reliable
data on volume and activity of the wvaste streams discharged.
Those streams contributing the largest total activity to the
environs would be treated initially with emphasis eventually
shifted to treatment of streams of lesser activity. Proposed
treatment methods for each of the individual streams, together
with activity reductions expected and cost data, are discussed

" in Section C below.

Iimitations and Assumed Conditions

1. Tt is assumed that the Semiworks would not operate.

2, It is assumed that the Redox Plant would be svailable for
evaporation of intermediate level wastes. (Two Redox con-
centrators are presently being used for this service.)

3+ Treatment to reduce the amount of tritium discharged in the
various waste streams is not considered in the study.

Proposed Treetment -~ Individual Waste Streams

1. NHz Scrubber Wastes - Purex Plant

Ammonia scrubber wastes resulting from operstion of the Purex
pot type diesolvers contributed approximately 500 curies per
year of spectrum activity (fission products in ratice present
in fuel elements processed in separations facilities) to the
ground prior to 1965. Replacement of the A cell pot type
dissolver with the first annular multipurpose dissolver, in
September, 1965, resulted in a dramatic incresse in radio-
activity in the scrubber waste stream (80,000 curles in
October, 1965)}. Revised operating procedures and modifications
to the ammonia scrubber piping on the A cell dissolver, design
modifications of the offgas train on the B cell dissolver,
installed in February, 1966, and additional modifications to
the C cell dissolver, installed in September, 1966, have been
effective in reducing the radiocactivity content of this stream.
However, an estimated 6000 curies of total beta radicactivity
will probably be discharged to ground in 1967. Replacement of
the A dissclver tower with a unit modified to approximate the
flow pattern of the C cell equipment was completed in October,
1967, at a cost of $50,000, This equipment change may decrease
the radioactivity in the ammonia scrubber effluent by a factor
of 2 to 3 (6000 to 3000 curies per year) assuming equal use of
the three dissolvers. Additional proposed equipment changes

UNCLASSIFIED
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(that is, replacement of the A dissolver and replacement of

the B dissolver tower) would possibly reduce the radiosctivity
by another factor of 2. However, the additional load of Zircaloy
clad fuel may produce a negative effect and increase the radic-
activity in thils stream 50 that the total radloactivity dis-
charged would remain approximately 3000 bets curies per year.
Further reduction of radicactivity discharged to ground in this
stream would be accomplished by routing to the Redox Plant for
decontamination by evaporation. The volume of ammonie scrubber
waste to be treated is about 3.2 x 10° gallons per yesar.

a. Facilities Description

1)

2)

Genersl

The ammonia scrubber waste solution would be routed to
Redox for evaporaticn prior to dlsposal. Facilities

at Redox would be unchanged. IExisting transfer lines
between 200-East and 200-West Areas would be used. New
transfer routings between Purex and C Tank Farm, and
between U Plant and U Tank Farm would be iInstalled to
complete the transfer routing hetween Purex and Redox.

Routing from 202-A Building to 202-S Building
[Purex to Redox)

Currently, this waste stream is routed to the 216-A-36B
erib. As shown on Figure 1 (Drawing SK-2-21811) it
would be diverted to the C Tank Farm. Approximately
4000 feet of L-inch 1line would be installed in & new
encasement along with & second line for Purex process

condensate diversion (see Seetion ITI-C.3).

The existing crid line to the 216-A-36B crib south of the
202-A Bullding would be blanked off and the crib abandoned.
The new line would commence at that point and would be
routed west of the 202-A Bullding to the C Tank Farm. A
new diversion box would be provided in C Tank Farm for

the two lines. Empty waste tanks in ¢ Tank Farm would be
made available for solution storage. Two encased lines
from this diversion box would be installed to the two
empty tanks. The ammonis serubber waste solution would
be trapsferred to 200-West Area via the exlsting Fagt-
West transfer system. As shown on Figure 2 (Drawing
S8K-2-21820) & new three-line encasement would be installed
betweer the 2U1.UK-154 diversion box and the 241.U-152
diversion box.

The ammonia serubber waste solution would be collected in
an empty U Ferm Tank, mede avallable through the imple-
mentation of the in-tank sollidification program, and
pumped directly from U Farm to TK-D-13 in Redox through
existing routings.
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3) Redox Plant, 20¢-S Building

4)

Low level wastes are currently being processed in Redox.

It is preposed that the existing equipment be utilized to
process the Purex ammonia scrubber weste solution. The
waste would be pumped from U Farm to the D-13 waste

receiver, then to concentrators D-1Z and D-14, which have

a combined boil—off capacity of 20 = 25 gpm. The D-11
condenser services both evaporators. Condensate from D-11
condenser would be routed to TK-D2, sampled, and then

Jetted to crib 216-59 for disposal. The concentratar bottoms
would be routed to underground storage.

Other wastes would also be processed in Redox, such as:
Pacific Northwest Laboratory wastes, Douglas United Nuclear
and T Plant Special Services wastes.

Redox Additiong

As shown on figure 3 (drawing SK-2-21812), detail II, and
figure 2 (drawing %-2-21820%, two new proportional sample
stations would be installed at Redox. One would te
installed in the steam condensate line discharging to the
216-5-5 and 216-5-6 cribs, and one would be installed in

the cooling water disposal line to ths swamp. Each of these
would be equipped with flow integrators, radiation menitors,
and alarms.

Results Expected

Evaporation of this waste stream in the existing Redox facil-
ities should provide a decontamination factor of 100. The
radicactivity discharged to the ground in the condensate stream
from ammonia scrubter waste concentration is expected to total
30 to 60 curies/year.

Capital Cost
Installation ‘ $270,000
Engineering 68,000
Contingency and Escalation 95,000
TOTAL (Rounded) ‘ $435,000

Increased Annual Opersgting Costs

Manpower $ 60,000
Maintenance Supplies | 7,0C0
Steam, Water, Zlectricity 32,000

TOTAL $ 99,000
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e. Schedule

(Months After Authorization)

Design Construction
Start Finish Start Finish
1 A 2 8

f. Alternatives

Two alternative approaches were considered for resolving the
ammonia scrubber solution problem. These included:

1) Providing a routing for the off-gases from alumimm and/or
zircaloy dissolution to the filter and stack, bypassing the
heater-silver reactor. Potential ammonium nitrate forma-
tion in the stack plemum, as well as gross discharge of
ammonia to the atmosphere, made this solution undesirable.

2) Replacing the ammonia scrubber with a catalytic reactor to
oxidize ammonia to nitrogen oxides. This eolution was
considered undesirable because the ammonia problem was
replaced with a nitrogen oxide problem of comparable com-
plexity and cost.

3) Providing alternative evaporation facilities as discussed
in section D,

Battelle Northwest Laboratory, Douglas United Nuclear, and
Atlantle Richfield Hanford Company —— Special Services Wastes

Intermediate level wastes from the operation of Battelle Northwest
Laboratory facilities in the 3C0 Area are transported to disposal
sites located in the Atlantic Richfield Hanford Company controlled
areas. Prior to 1967, these wastes contributed approximately
15,000 curies per year of total beta radiocactivity to the ground.
Specifications imposed by Isochem Inc. for wastes discharged to
the new 216-T-35 erib have dictated storage and/or decontamination
by evaporation of 50 percent of this waste stream. This reduced
the radioactive discharge to the ground by a factor of 10. VWaste
evaporation capability installed at Redox is currently ussd. Te
further reduce radiocactive discharge, the entire volume of inter~
mediate level waste (~ 4 x 10° gallons/year) could be decontami-
nated by evaporation in the Redox facilities.

Periodic decontamination of the N Reactor and steam generator
loops will generate an estimated 500,000 gallons per year of
wasle for disposal to Atlantic Richfield Hanford Company con=
trolled areas. It is proposed that this waste, containing
cobalt-50 as its major radicactive constituent, be decontaminated
by evaporation in the Redox facilities.
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Intermediate level wastes from the operation of the Atlantic

Richfield Hanford Company special services equipment decontami-

nation facility were routinely disposed to cribs prior to 1947.

Specifications imposed on this stream for discharge to a new crib,
216-T-34, have dictated tank storage of approximately 50 to 75
percent of the waste generated, thereby significantly reducing the
radicactivity discharged to the ground. Since this stream varies
widely in radioactivity content, depending upon the equipment being
cleaned, it 1s proposed that this stream, approximately 1 x 1P
gallens/year, be decontaminated by evaporation in the Redox
facilities,

a. Faecilities Description

Waste solutions from Douglas United Nuclear and Battelle
Northwest Laboratory would be transported to 202-5 Building
‘waste raceiving station by rail tank car or truck tanker.
Atlantic Richfield Hanford Company special services wastes
would be routed to the 202-5 Building via existing underground
transfer 1ines. These three waste streams will be decontani-

" nated by evaporation in the 2045 Building using the existing
D-12 and D-1} evaporators.

b. Resulis Expected

Evaporation of these waste streams in the existing Redox
facilities can be expected to provide a decontamination factor
of 100. The radicactivity discharged to the ground in the
condensate stream is expected to be 250 curies/year.

c¢. Capital Costs

‘None.
d. Increased Annual Operating Costs
Manpower ‘ $104, 500
Maintenance Supplies 12,500
Steam, Water, Electricity 56,000
TOTAL $173,000

Evaporation of the total volume of thsse waste streams at the
Redox Plant could begin immediately if desired.
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cf\ f. Alternatives

1) Seavenglng tests for removal of long-lived radiolsotopes
(e.g., cesium-137 and strontium-50) from Battelle Northwest
Laboratory wastes have shown that significant reductions
are possible. However, treatment would be required after
scaverging to meet MPC,, discharge.

2) Douglas United Nuclear 100-N Reactor decontamination wastes
contain relatively high concentrations of chemical salts.
Evaporation appsars to be the bast choice at prasent.

3) P§ovide alternative concentration facilities (see section
D). .

3. Prﬁcesg Condensate — Purex Plant

Condensates from the first cycle uranium concentrator (E-J8), second
cycle uranium concentrator (E-K4), backcycle waste concentrator
(E-H4), and from the acid absorber (T-F5) make up the Purex process
condensate stream (~ 85 x 10° gallons/year). Process improvements
and the change to normal paraffin hydrocarbon diluent have consider-
ably reduced the radiocactivity discharged (20,600 Ci in 196L;
estimated 2000 Ci in 1967) in this stream. Approximately 95 percent
of the radiocactivity and 15 percent of the condensate volume are
contributed by the acid abaorber in the AAD stream. Recycle of the

("} AAD stream and other process condensates, as possible, is the

"  Scheme I preferred alternative for reducing the radicactivity

discharged to the ground from this source.

a. Facilities Description
1) General -

" The process condensate streams would be recycled internally
for use as water addition streams. The excess process
condensate would be sampled and routed to ecrib. If the
excess condensate stream is above cribable linmits, it
would be diverted to an empty tank in the C tank farm for
storage. Ultimately, it would be pumped to existing
evaporation facilities for decontaminaticn.

2) 1UD, 2UD, and 3UD Process Condensate

The process condensates from the first and second uranium

cycle condensers, the backcycle condenser, and the excess

AFD from the acid fractionator recycls system would te
rerouted to tank U3, located in the Purex Plant U-vault,
for collection and recycle. As shown on figure 4 (drawing
SK-2-21814), the process condensate from the E-H4 concen-
trator system (backeycle), the E-J8 concentrator system

C-W (first uranium cycle) and the E-K4 concentrator system

- (second uranium cycle) would be routed to TK-U3 via a new

UNCLASSIFIZED




Page 42 of 241 of D8637403
|

UNCLASSIFIED
APPENDIX A

3)

P e e ] + 4

ARH=-231
Page A.10

6-inch header installed in the storage gallery. Core

drilling through the 4=foot thick wall between the

gallery and the cell would be regquired at three locations.
New L-inch wall nozzles would be installed in each location
to transfer the condensates from the cells to the new
header. New jumpers would be installed in ths cells from
the process condensate outlet nozzles of the condenser to
the new wall nozzles.

A 200=gpm pump would be installed in TK-U3 for recycle of
the procass condensate. A new 6-inch header would be
routed from TK-U3 to the cells via the storage gallery.
Recycle lines would be installed into the cells through

the same holes core-drilled for the routing of the process
condensates to TK-U3. New wall nozzles would be installed
for these lines also. Recycle streams would be the HSS-
water, 1CX-water, and ZEX-water. New flow control instru-
ments would be installed in jumpers in the cells for each
of these streams. New jumpers would also be installed to
provide the HSS-HNO,, 1CX-HNO,, and the ZEX=-HNO, , as

shown on figure 4 (drawing SK-2-21814). The excess procass
condensate from the system would be routed to the process
condensate header in the hot pipe trench via the H-cell
opening. A new A-inch nozzle and jumper would be provided
in the cell. If the stream composition is within cribable
limits, it would be routed to the 216-A-10 crib. If not,

it would be diverted to the C tank farm as showm on figure 1
(drawing SK-2-21811). A proportional sampler, diversion
station, radiation monitor, and pump pit would be installed
to control the flew, Total flow would be measured, radiation
levels would be detected, and proportional samples would be
taken. Diversion to the pump pit would be automatically
controlled. A new L~inch, encased line would be installed
from the pump pit to the C tank farm. Pumping to the empty
tank in C tank farm would be initiated simultaneously with
diversion. The L-inch line installed to the tank fam would
be in the same encasement provided for the ammonia scrubber
waste routing previously discussed. The noncribbabls process
condensate waste would be transferred to existing evaporation
facilities for decontamination and disposal on a campaign

basis (202-S Building, 242-T evaporator, ITS units, or

B Plant}. Existing transfer lines would be used.

Since personnel access to the storage gallery is routinely
necessary, a nominal amount of shielding would be required
on the process condensate lines installed in the gallery.
AAD Process Condensate

A prototype installation is now in operation to evaluate the

feasibility of recycling the process condensate from Z-F5 to
T-F5. On the basic assumption that feasibility will te
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vertical pump and the necessary jumpers would be provided
for installation in F-cell.

Results Expected

-Recycle of the AAD stream should reduce the radicactivity dis-

charged in the process condensate stream to approximately 1CG
curies per year. Recycls of condensates from the first cycle
uranium concentrator (E-J8) and the second cycle uranium con-
centrator (E-K4) as 1CX and ZEX is being investigated in the
laboratory. If no adverse process effects are noted, the-
installation of the recycle scheme shown on figure 4 (drawing

| SK-2-21814) can be expected to further reduce the radioactivity

discharged in process condensates to approximately 20 curies
per year.

Capital Costs

The capital costs for implementing the recycle scheme in
SK-2~21814 are as follows:

Installation $248,000
Engineering 67,0C0
Contingency & Escalation 94,000
TOTAL (rounded) $430,00C
Increased Annual Operat Costs
Manpower (Maiqteﬂance) $ 18,000
Maintenance (supplies) 8,50
Steam (at Purex) 62,70C
Sp§c$a1 Equipment Replacement 9,500
Evaporation (steam and
electricity) —30,000
TOTAL (rounded) $150,000
Schedule
(Months after Authcrization) ‘
_Desipgn Construetion
Start Finieh start Einish
1 12 3 <0
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f, Alternatives

Varicus alternatives could be employed for boiling off the
excess which cannot be recycled or cribbed. Such alternatives
are discussed in section D.

L. Steam Condensate — Purex Plant

Steam condensates from the process vessel coils are presently routed
to the Z16-A-6 and 216-A-30 eribs. Small volumes of liguid vastes
from floor drains in the equipment disposal tunnel, from the water
filled shielding door in the tunnel, from the slug storage basin, and
from hesing down of cask cars in the tunnel are also routed to these
cribs. In addition, raw water, at a rate of approximately 40 gallons
per minute, is added to prevent flash point temperatures of Purex
organic solvent, if present in the gsteam condensate header. An
estimated 100 x 1¢° gallons containing 450 curies of total beta
emitters will be discharged via this stream in 1967. A proportional
sampler on this stream was recently returned to service; however, there
are no radiation monitoring or diversion facilities associated with
this stream. Although the radiocactivity level in this stream 1s
normally low, coll leaks could allow uranium or plutonium product or
highly radicactive process solutions to be discharged to the cribs.
: Continuous radiation monitoring with the capability for diversiocn

of the stream to an existing tank would be installed to minimize

CfF cribbing of high wastes, Radicactivity in the stream above the pre~
sat allowable limit would sound an alarm and divert the stream from
the crib to a tank, permitting an orderly shut-down of building
concentrators, detection of the source of the contamination, and

" repalir prior to resumption of operations. Centinuous proportional -

sampling capablility and improved flow measuring capability would
alsc be 1nstalled to provide more accurate measurement of radio=
activity discharged to the ground.

a. Facilities Description

As shown on figure 1 (drawing S-2-21811) and figure 3 {drawing
SK-2-21812), detail II, a new steam condensate sampling pit and
a new steam condensate diversion station would be installed.
The sampling pit would be located close to the building, while
the diversion station would be located near the cribs to allow
some lag time for diversion of a detected contaminated stream.

Flow through the sampling pit would be recorded, totalized,
proportionally samplad, and radiation rsesrded. Uneontaminatad
steam condensates would flow to the 216-A-30 or 216-A-6 cribs.
At a preset radiation level, the radiation recorder controller
would automatically divert the stream to a new 16-inch line
lsading to an empty tank in the 241-C tank farm. Ultimately,
the contaminated steam condensate would be transferred to

() existing facilities (ITS #1, ITS #2, or B Plant) for decon-

vt tamination by evaporation.
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: - b. Results Bxpected

Successful operation of this monitor-diverter system could be
expected to reduce the radicactivity in this stream to less
than 10 curies/year.

~¢. Capital Cost

Installation ~ $ 98,000
Enginesring . 25,000
Contingency & Escalation . 38,000
TOTAL (rounded) $160,000
d. Increased Operating Costs
Manpowsr (Maintenance) $ 8,50
Maintenance (supplies) 4,000
Evaporation
(steam and
n electricity) -~ - - - __50,000
TOTAL  (rounded) -~ $ 63,000
e. BSchedule
(Months after Authorization)
Design Construction
Start Finish Start Finish
1 é : 3 é

5. Laboratory and Miscellaneous Wastes -- Purex Plant

.Laboratory wastes and miscellaneous wastes consisting of stack
drainage, stack liner drainage, stack liner flushes, 291-A Building
filter sumps, 293-A Building floor drains, and 216-A floor drains

-are discharged to the 216-A-27 crib. It is estimated that a volume
of 1 x 1® gallons, containing 150 curies of beta emitters, will be
discharged to this crib in 1967. At present, approximately 90 per
cent of the volume and activity are contributed by the laboratory
wastes. It is proposed that noncontaminated laboratory wastes be
segregated and routed to the 216-B-3 swamp via the chemical sewer.
The remaining contaminated laboratory wastes and the miscellaneous
wastes (- 200,000 gallons/year) would be collected and routed to
concentration equipment within the Purex Plant.
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Facilities Description

1)

3)

General

The 216-A-27 crit, which receives laboratory wastes and
miscellanecus wastes from 216-A tank 2, would be abandoned.
Noncentaminated wastes from the laboratcories would be routed
to the chemical sewer and contaminated laboratory wastes,
along with the miscellaneous wastes from 216-A tank 2, would

be routed to TK-F18 for processing in the canyon waste system.

Laboratory YWastes

Within fiscal year 1948, the noncontaminated wastes from the
Purex laboratory will be rerouted to the chemical sewer.

Since TK~U3 would be used exclusively for process condensate
recycle, TK-UL would be used to collect the contaminated lab~
oratory wastes. These would be routed to TK-F18 in the canyon
for processing in the waste system. As shown on figure 3
(drawing SK-2-21812)}, detail IV, a new jumper is required in
the 241-A-151 diversion box and one in the canyon to permit
“his routing. The existing TK-UL Jet-out piping will te used.

Miscellaneous Waste

The miscellanecous wastes collected in the 216-A-TK-2 catch
tank consist of 291-A stack drainage, 291-A stack liner
drainage, 291-4 stack liner water flushes, 291-A filter
sumps, 293-A Bullding floor drains, and 216-1 Building floor
drains. As shown on figure 1 (drawing SK-2-21811} and
figure 3 {drawing SK-2-21812), detail IV, these wastes would
be routed to TK-F-18 in the ecanyon for waste processing.

The existing pump-out jet and piping in 216-A would be used
to pump to TK-F18 via a new tie-in with the presently used
laboratory waste bypass (of 216-A-TK-2) line. It would te
used for routing between 216=A=TK=2 and the 241=A=151
diversion box. The vent and discharge line to crib 216-A-27
would be blanked. A new diversion box and jumper and an
in-cell jumper and piping would be installed for routing from
the wall nozzle at TK-F16 to TXK-18.

Result ected

Routing of the noncontaminated laboratory waste waters to the swamp,
and concentratisn and storage of the contaminatad labsratsry and
miscellaneous wastes would reduce the radiocactivity to the ground
by 150 curies per year. The existing 216-A-27 crib would be
abandoned.
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c. Capital Copts
Installation $ 10,000
Engineering 2, 500
Contingency & Escalation 3,50C

© TOTAL | $ 16,000

d. Increased Operating Co ‘
Maintenance (manpower) $ 5,500
Maintenance (supplies) 2,70
Evaporation
(Steam and ‘
Electricity) ' 10,000
TOTAL $ 18,200

e. Schedule

(Months after Authorization)
Design Construction
- Start Finish Start Finish
1 6 2 12
6., 2431-A and AX Tenk Farm Condensate

During 1967, approximately 7 x 10° gallons of tank farm condensate
containing 50 curies of beta emitiers, including 35 curies of
cesium-137, will be discharged to the 216-A-8 and 216-A-2) cribs.
The volume discharged during 1967 has increased by a factor of two
over previous years due to the operation of a steam coil for con-
centration of organic wash waste (OWW) in the 101=AX tank. The
steam condensate is discharged to the above cribs at an average
rate of 4 to 5 gallons/minute. The addition of water in place of
condensate recycle to the 105-A tank also contributed to the
increased volume to the cribs. '

It is proposed that lon exchange facilities be installed to remove
geslum-137, strontlum-90, cerium-1iL, and zirconium-nicbium-93

from this waste stream. The expected volume of tank farm condensate
requiring treatment would be in the range of 2 to 3 x 10° gallons
per year. Present plans call for routing the OWW stream from the
self-concentrating tanks to nonboiling waste storage. However, the
addition of B Plant I0W, and 1its trace organic content, will require
steam stripping of the process condensate for organic removal prior
te ioen exchange.
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a. Facillitles Description

1)

2)

General

The Purex tank farm condensate would be treated by steam
stripplng and by two stages of lon exchange for remeval of
cesium, strontium, cerium, and zirconium. The steam
stripping operation would remove organic which hinders the -
efficiency of the ion exchange operation. The first ion
exchange column would remove the cesium, and the other
contaminants would be removed in the second column. These
fission products would be eluted from the ion exchange
resins in the colurmns, and the resulting waste solutions
would be routed to underground storage. The treated
effluent would be routed to the X16-A24 crid for dispesal.
A new facility would be installed to provide these con-
densate treatment processing operations, as shown on
figure 5 (drawing SK-2-21815).

Equipment Description

Condensate would be pumped from TK-417 to a new 5000-gallon
underground tank, which would serve as the feed tank for
the steam stripper. A new L-inch line would be installed
from the TK-417 pump pit to the new tank for this routing.
As shown on figure 5 (drawing SK-2-21815), the feed tank
would be equipped with normal tank type instrumentation,
togsthsr with an agitatsr and 3 samplesr. The condensats
would be pumped through a flow contreller to the top of

the packed section of the stripper.

The stripper would consist of two sections, a stripping
column and a thermosyphon reboiler. The stripping section
would be 33 inches diameter, 10 feet high, packed column.
The fsed for the column would enter above the packed
gsection and flow downward through the packing. Steam
generated in the reboller would pass up through the packing
and remove the organic from the feed in countercurrent
contacting.

The reboiler section would be a thermosyphon type unit with
a heat transfer capacity of 5.75 x 10° Biw/hour. Etean
would be flow-controlled, and the condensate would be
routed to swamp via a new proportional sampler pit in the
cooling water disposal header. Flow integration and
radiation monitoring would also be provided at the sampler
pit, as shown on figure 3 (drawing SK-2-21212), detail II.

The steam from the stripper would be routed to a condenser,
rated at 5 x 1CF Btu/hour. Condensate from the condenser
would be collected in a 30-gallon decanter. The aquscus
stream from the decanter would be sent to the 2146-A-24 erib
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(f} for disposal. Both it and the condensate from the vessel

vent condenser would be routed te the erid via a new propor-
tional sampler pit, which would also include flow inte-
gration and radiation monitoring instrumentation. The
organic stream from the decanter would be collected in a
1C00=gallon corganic waste storage tank. This tank would
be located akbove ground, and may require some shielding.
Normal storage tank instrumentation would be provided
along with a vertical pump. The organic waste would be
transferred from this tark to the new organic waste dis-
posal facility by tank truck. A new truck loading station
would be provided at the facility.

The stripped condensate would be rcuted to a 5000-gallon
underground tank which would serve as the first ion exchange
column feed tank. The feed tank would be equipped with
normal tank instrumentation, together with an agitator and a
sampler. The feed stream to the column would be filtered and
flow-contrelled. The resulting effluent from the first
column loading step would be collected in a second 5C00-
gallon underground tank, which would serve as the feed tank
for the second cclumn. The second feed tank would be
equipped similarly to the first feed tark. In addition, a
pH indicator would be installed to permit chemical adjustment
of the solution prior to loading the second coclumn. A 1000-

(—3 ‘ gallon nitric acid tank would be installed to provide the

‘ acid for this step.

The ion exchange columns would ‘be 2 feet in diameter and
10 feet high. Temperature and pressure measurements would
be recorded at both the top and bottom of the columns.
Liquid level and resin level indicators would be installed
on both columns.

The effluent from the second c¢olumn would be routed to a
new sampler pit, from which it would flow to the 216-A-Zl
crib, The sampler pit would ineclude a proportional sampler,
a flow integrator, and a radiation recorder alarm, as shown
on figure 3 (drawing SK-2-21812), detail II.

Two 1000~gallon eluant tanks would be installed, each
equipped with a pump, a flow recorder controller, an
agitator, and normal tank instrumentation. These tanks
would provide eluant to each of the columns for eluting
off the contaminants from the resin. The eluant for the
first column would be sodium nitrate. The eluted cesium
would be routed to underground storage via a new 3-inch
line to the 241-A-152 diversion box. The eluant for the
second column would be 4 M HNOy. The eluted fission
products from the second column would be rcuted to a 1000-
"gallon neutralization tank located in the underground vault

(-\ . along with the three feed tanks. A 1000-gallon czustic
tank would alsoc be installed to provide caustic for
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neutralization of the acidic stream. After neutralizaticn,
the waste would be transferred to underground storage via
the new 3-inch line. The caustic tank would te equipped
with normal tank instrumentation and an agitator. A steam
coll would also be provided for tank heating. The neutra-
lization tank would also be equipped with normal tank
instrumentation, a vertical pump, and an agitator. A coil
would be installed for tark cooling.

A vessel vent system would be installed for venting the
feed tanks, the stripper-condenser, the neutralization
tank, and the ion exchange columns. The vent off-gases
would be heated in a steam heater, and then passed through
two stages of filtration. A steam jet would provide the
system vacuum. A condenser would be installed to condense
the motive steam. The noncondensibles would be discharged
from the condenser to atmosphere wia a small stack.

3) Building Description

The new facility required to house this equipment would
cover an area 33 feet x 58 feet. The three feed tanks
and the neutralization tank would be installed in a
concrete vault, enclosed at the top with cover blocks.

The ion exchange columns and the stripper-condenser equip-
ment would be installed in a 1lightly-shielded enclosure
located above ground. Personnel access would be provided
for maintenance and resin removal operations.

The vesssl vent equipment and the feed pumps would also be
located above ground in a lightly=-shielded enclosure,
mainly for contamination control. Personnel access would
te provided. '

The eluant tanks, the nitric acld tank, the organic waste
tank, and the pumps associated with these tanks would be
installed above ground, open to the atmosphere. A control
reom and a plping gallery to service the underground tanks
would be located above ground, adjacent toc the shielded
enclosures. All instrument read-cuts for the facility
would be located in the control room.

L) HResin Removal and Disposal

Contaminated resin would be removed from the ion exchange
columns and packaged in a dry form in metal containers.
These containers would be transferred to permanent storage
vaults.
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Expected Results
Zeolite lon exchange should provide a decontamination factor of
100 for ceslum-137. An lon exchange ¢olumn of polystyrene
resin, such as IR-200, should provide a decontamination factor
of 1000 for strontium-90. Successful operation of the proposed
ion exchange treatment facility should provide the capability
for MPC,, discharge of this waste stream.

Capital Cost

Installation $550,000
Engineering | 138,000
Contingency & Escalation 192,000
TOTAL $880,000

Increased Annual Operating Costs

Manpower $101,400
Maintenance Supplies 15,600
Steam and Electricity 44,400
Essential Materials 1G6
TOTAL $164, 500
' (Monthe after Authorization)

Design Construction
Start  Finish Start  Finish

1 12 3 24

Alternative

Re-evaporation would also provide decontamination to permit
MpC,, discharge.

7. Process and Steam Condegsaﬁea ~— B Plant

The operation of B Plant for fission product removal and waste con-
centration will generate L to 8 x 10° gallons of process condensate
per year. Successful operation of de-entraimment capability

installed on the cell 23 waste concentrator could reduce the radio-
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'(T) ‘ activity discharged to the 216-B-12 crib to « 100 curies of beta

emitters per year. Steam condensates, discharged to the 216-B-55
crib, are estimated at 10 to 15 x 10° gallons/year, containing
< 10 curies of beta emitters. However, faulty operaticn of the
waste concentrator or steam coll leaks could result in discharges
of multi-curie quantities of cesium-137 and strontium-%0 to either
of these streams. Radiation monitoring, diversion and collection
© of abnormal radioactive discharges from either stream for decon-
tamination through ion exchange columns is proposed.

a. Facilities Description
1) Ceneral

Process condensate and steam condensate from the Z221-B
Building evaporators would be diverted for c¢lean-up in

a new facility when contamination is detected in the stream.
Nermally, each would be cribbed, and only the contaminated
stream would be diverted when necessary. Two stages of

ion exchange would be provided to remove cesium and
strontium. The treated effluent would be discharged to the
216-B-55 crib, which is normally used for disposal of the
high-risk steam condensate. The new facility is shown on
figures 6 and 7 (drawings SK-2-21816 and SK-2-21817).

(f“\ 2) Eguipment Description

A new diversion pit containing control valves would be
installed in the process condensate line which is routed

to the 216-B~12 crib. A similar pit would be installed

in the steam condensate line which is routed to the 216-
B-55 crib. These pits would be located west of the 221-B
Building. Each line would be diverted to a new 50,000~
gallon storage tank located in an underground vault near

the new pits. Also located in the underground vault would
be two 1000-gallon column feed tanks and a 5000-gallon
waste tank. Each of these tanks would be equipped with normal
tank instrumentation, including samplers, except for the con~
densate storage tank, which would be equipped with a
radiation recorder. The condensate solution would be pumped
to the #L column feed tank, from which it would be pumped’
to the #L column for removal of cesium. The effluent from
the #1 column would be collected in the #¢ column feed tank,
frem which it would be pumped to the #2 column for strentium
removal., Flow recorder controllers would be installed in
the feed lines to the columns. The effluent from the #2
column would e pumped te a new proportional sampler pit

as shown on figure 3 (drawing SK-2-21812), detail II.

Flow integration and radiation recording would also be
performed at this point. The solution would then be

routed to the 216-A-55 crib for disposal.
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(:) The ion exchange columns would be 2 feet in diameter and 10

feet high. Temperature and pressures measurements would be
taken at the top and at the bvoitom of each column. Each
would also have a liquid level indicator and a resin level
indicator.

Cesium and strontium would be periodically eluted from the
columns and stored in the waste tank. Two 10CO-gallon eluant
tanks would be provided. Each would be equipped with normal
tank instrumentation, agitators, and pumps. The eluant for
the first column would be sodium nitrate, and the eluant for
the second column would be 4 M HNO;. A 1000-gallon caustic
tank would alse be installed to provide for neutralizing the
‘acidic eluant from the second column. This would be per=-
formed in the waste tank, which would be equipped with an
agitator and a cooling coil. The caustic tank would be
equipped with normal tank instrumentation, an agitator, pump,
and a heating coil. After neutralization, the waste would be
transferred tc underground storage by truck. A new truck
loading station would be provided at the facility for this
use.

A vessel vent system would be installed to vent the columns,
A de-entralner, an electric heater, and a high efficiency
filter would be provided in the system for ventilation off-
(-\ gas treatment. An air ejector would provide vacuum and
' discharge would be to atmosphere.

3)  Building Description

As mentioned above, there would be one large and three small
tanks located in an underground vault. A1l of the instru-

* ments for these tanks would be read out in the contrel room.
The ventilation equipment and the ion exchange columns would
be located in a nominally-shielded enclosure which would have
personnel access for maintenance. Read-out for this equip-
ment would alse be located in the control rcom. The two
eluant tanks would be located outside, with read-outs located
in the control room. The control room would be located
adjacent to the shielded enclosure and equipped with an air
Jock for'entry. Tha cold side piping gallery for all of the
process equipment would also be located in the control room.

b. Results Expected

Processing of off -standard process condensate and/O? steam eon-~
densate through the ilon exchange facilities will provide a decon-
tamination factor of 100 for cesium-137 and 1000 for strontium-90.
Since the ion exchange facilities are not sized to process the
entire volume of process and steam condensates, the discharges to
(fh\ the ground may be expected to be a factor of 5 to 10 above ¥PCy.
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c. Capital Cost

Installation $478,000
Engineering ' 12é,000
Contingency & Escalation 169,000
TOTAL (rounded) $770,000
d. Increased Annual Qpe;atiﬁg Costs
Manpower | $ 85,200
Maintenance Supplies 7,800
Essential Materials 5,700
TOTAL $ 98,700

e. Scheduls
(Months after Authorization)

Design Construction
Start Finish Start Finish
1 12 3 2

f. Alternatives

1) JTon exchange facilities sized to process the total process
condensate and up to 20 percent of the steam condensate
should provide MPC, discharge.

2) Collection and evaporation of nonstandard streams as
proposed in scheme 1II will alsc provide MPC,, discharge
of these waste streams.

Steam and Process Condensates —— 242~T Building

Process condensates from waste concentration in the 242-T Building
are batch collected, sampled, and analyzed prior to discharge to
the 216-T-19 crib. During 1947, an estimated 3 x 10° gallons of
waste, containing 10 curles of beta emitters, including L curies
of cesium-137, will be discharged to this crib. An additional

L x 10° gallons of steam condensate will also be discharged to
this crib in 1967. Design modifications, when installed, will
increase the process and steam condensates to 5 x 10° gallons and
6.5 x 10° gallons per year, respectively. It is proposed that
ion exchange be installed for cesium-137 removal from the process
condensate stream, and that radiation monitoring be installed on
the steam condensate stream. Continwous proportional sampling,

BT bty b
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0 : radiation detection, and volume measurement capability for the

combined streams discharged to the crib would alsc be provided.

a, Facilities Description
1) General

The process condensate from the 242-T Building evaporator
would be treated with a single stage of ion exchange to
remove fission product contaminants from the stream. The
treated condensate would be routed to crib after being
sampled., The facilities are shown on figures 8 and 3
{drawings SK-2-2181% and S-2-21820). ‘

Equipment Description

The process condensate is presently collected in two catch
taniks prior to disposal. These catch tanks would be

equipped with agitaters and would serve as the feed tanks

for the lon exchange column. A pump would be installed to
punp the condensate to the top of the lon exchange column.

A radiation recorder will be installed in the effluent

line from the bottom of the ion exchange column, which will
be routed to the 216-T-19 crib via a new proportional

sampler pit. Separate monitoring is provided for the
effluent stream, as both steam condensate from the evaporator
and the motive water from the vent jet can also be routed to
crib via the eampler pit. Flow integration and radiation
monitoring will also be provided in the sampler pit, as shown
on drawing SK-2-21812, detail II, A radiation recorder

alarm will be installed on the evaporator steam condensate
discharge line, alao,

The ion exchange column would be 2 feet in diameter and

10 feet high. Temperature and pressure measurement would
be provided at the top and bottom of the column. A liquid
level and resin level indicator would also be installed on
tha column.

A 100C-gallon eluant tank and an eluant pump would be
installed to handle the sodium nitrate, the eluant. A
flow recorder controller would regulate the flow of
eluant to the column. ZEluted wastes would be routed to
underground storage, together with the concentrate from
the evaporator. A new hot tie-in would be provided to
connect these two streams. Normal tank instrumentation
weuld be installed on the eluant tank.

An air ejector would be installed to provide vacuum for
the ion exchange column. The discharge from the jet
would be filtered and routed to the atmosphere.

UNCLASSIFIED
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3) Building Description

As shown on figure 8 (drawing SK-2-21819), the ion exchange
colunn and the pumps would be installed -within a nominally-
shielded enclosure installed in one section of the catch
tank cell of the 242-T Building. Personnel access would be
provided for maintenance and for resin removal operations.
The eluant tank would be located Just outside of the
building. |

The new proportional'aampiing pit would be installed in the

- waste line, which passes just scutheast of the 242-T

Building. Read-out of a3ll instruments would be made in the
252-T Building, where a new panel board would be installed.

Expected Results

Successful operation of the proposed ion exchange and monitoring
facilities will provide MPC,, discharge of these waste streams.

Capital Costs

Installation $150,000
Engineering 38,000
Contingency & Escalation 52,000
TOTAL (rounded) | $240,000
increased Ann ersting Costs
Manpower $ 34,000
Maintenance Supplies 7,800
Essential Materials 6,000
TOTAL $ 47,800
Schedule o
(Months after Authorization)
Desipn Construction
Start Finish Start Finish
1 8 3 16

Alternatives
Continue to crib without treatment.
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(f) 9. Process Condensaste ~— In-Tank Solidification Unit Number 2

In-tank solidification unit number 2 will begin operaticn in
December, 1967. The expected 7 to 8 x 10° gallons per year of
process condensate will contain 50 to 75 curies of beta emitters,
including 25 to 40 curlies of cesium-137. It is proposed that ion
exchange facilities be installed for removal of cesium-137. Since
the Purex organic wash wastes will be routed to nontoiling waste :
storage for subsequent concentration by ITS number 2, pretreatment
of the process condensate for organic reméval is required prior to
ion exchange processing.

a. Facilities Deseription
_l) General

The process condensate from the #2 in-tank solidification
unit (ITS #2) would be treated for the removal of contami-
nants in a similar manner as the condensate of ITS #L.
This would require the installation of a catch tank, a
Brink type de-entrainer, a stripper, and an ion exchangs
column, The stripper would remcve organic from the con-
densate stream, as it hinders the removal of cesium in
the ion exchange column. New facilities would be required
- for the installation of this equipment, and these would be
M located near the existing facilities, adjacent to the

' 21 -BY-112 tank. The new facilities are shown on figures

6 and 9 (drawings SK=2-21816 and SK-2-¢1818).,

2) ggpipﬁgnt Description — Off-Gas Treatment

The existing condenser serving tank FY-112 would be removed
from its present location and re-installed downstreanm of a
new Brink type de-entrainer. The off-gas would be routed
to the Brink unit, which would drain to the catch tank.
After this treatment, the off-gas would be routed to the
condenser, where the condensate would drop out and collect
in the 5000=gallon stripper pump tank. The noneondensed
gases would then be routed through the existing heater and
filter and be sent to the stack via the existing fan. The
catch tank would be emptied periodiecally by discharging the
waste to underground storage.

3) Equipment Deseription — Condensate Treatment

The 5000-gallon stripper pump tank would be equipped with
normal tank instrumentation, agitation, and a sampler.
The condensate would bte pumped through 2 flow contrcller
to the top of the stripper.

-
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The stripper would consist of two sections, a stripping
column and a thermosyphen reboilsr. -The stripping section
would be a 33-inch diameter, 10-foot high, packed column. :
At the top of the packed section, a wire mesh de-entraimment
pad would be installed. Differential pressure readings
would be taken across the packed section and the wire mesh
pad. Feed te the column would be pumped te the top of the
packed section. Steam generated in the reboiler would pass
up through the column and remove the organic from the feed
in counteréurrent contact.

The reboller section would be a thermosyphon type unit
with a heat transfer capacity of 5.75 x 1¢° Btu/hour.
Steam weuld be flow-controlled and the condensate routed
to swamp via a new proportional sampler pit and a pump
pit. The cooling water from the two condensers would also
be discharged to swamp through the same sampler and pump
pits. Flow integration and radiation monitoring will ke
provided also, as shown on figure 3 (drawing SK-2-21812),
detail II.

The steam from the stripper would be routed to a condenser,
rated at 5 x 10° Btu/hour. Condensate from the condenser
would be collected in a 30-gallon decanter. The aquecus-
stream from the decanter would be sent to the 216-B-57 crib
for disposal. The stream would be monitored in a new
sampling pit which would provide proportional sampling,
flow integration, and radiation monitoring. The organic
stream from the decanter would ke collected in a 1000-
gallon organic waste storage tank. Normal storage tank
instrumentation would be provided along with a vertical
punp. The organic waste would be transferred from this
tank to the new organic waste disposal facility by tank
truck. A new truck loading station would be provided at
the facility.

The stripped condensate would be routed to a 2500-gallon
tank, which would serve as the ion exchange column pump
tank. The tank would be equipped with nermal tank instru-
mentation, agitation, and a sampler. Feed to the ion
exchange column would be flow—controlled from the pump
tank. ’

The lon exchange column would be £ feet in diameter and
10 feet high. Temperature and pressure measurements
would be provided at the top and bottom of the column.

A liquid level and a resin level lndicator would te
installed on the column. Effluent from the column would
be discharged te the 216-B~-57 crib via a new proportionsl
sampler pit. TFlow integration and radiatlion monitoring
would be provided also, as shown on figure 3 (drawing
SK-2-21812), detail II. Contaminants would be eluted

& tr]
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from the resin column using sodium nitrate as eluant. A
1000-gallon eluant tank would be installed for eluant
storage. Elution would be flow-controlled, and eluant
would be routed from tha eclumn to underground storags.
A new tie-in to one of the BY tanks would be provided
for collection of this stream and the contaminated scrub
water mentioned above.

Vacuum requirements for the stripper, condenser, and the
lon exchange column would be provided by a new 50 cfm

fan which would discharge to the existing stack at TK-BY-
112, The system would be equipped with normal vent system
instrumentation.

The collection of the fissicn product contaminated waste
stream in underground tanks in the BY farm assumes the
availability of such tanks. With the implementation of
the ITS #2 program and the continuance of the ITS #1
program, such tank storage capacity will eventually be
available for this use.

L) Building Description

As shown on figure 9 (drawing SK-2-21818), the new equip-
ment would be installed adjacent to the existing ITS #2
facilities. The three new proportional sampler pits
would be located near TK-BY-llZ2, and an addition to the
contrel rooh would be made., A 2L-foot by 36-foob area
would be provided for the installation of the equipment.
Except for the lon exchange column, all the equipment
would be located out in the open. A nominally-shielded
enclosure would be provided for the ion exchange column.
Personnel access tc the shielded enclosure would be
provided for maintenance. Light shielding may also be
needed for the feed tanks, organic waste storage tank,
and the scrubber recirculation tank, which are all
located above ground.

b. Expected Results

Organic wastes will be removed from the condensate stream and

stored for disposal by combustion or other acceptable methods.
The zeolite ion exchange treatment is expected to provide ¥pC,,
discharge for the agueous waste stream.

UNCLASSIFIED
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c. Capital Cost

Installation $510,000
Engineering 128,000
Contingency & Escalation 182,000
TOTAL (rounded) $820,000

d. Increased Annual Operating Cost

Manpower $ 85,200
Mailntenance Supplies 7,800
Steam and Electricity 67,900
Essential Materials 10,000
TOTAL $170,900
e. Schedule
(Months after Authorization)

Design _ Construction
Start Finish Start Finish

I . 15 3 30

f. Alternative

Continue to ¢rib without treatment.

Cooling Water Disposal -— Purex

Cooling water from the colls and condensers at the Purex Plant is
routed to the 216-A-25 {CGable Mountain) swamp. A portion of the
flow leaving the Purex Plant is pumped to the 241-A-201 tank for
reuse as cooling water in the 241-A and AX tank farms. A sampler
is located in the 241-A-201 pump pit. The major flow of cocling
water is combined with that diverted for use at the tank farms

at a diversion box west of the 216-B-3 swamp, and the total flow
rate is measured and totaled. Existing valving, upstream of the
216-A-25 flow totalizer, can be used to divert a porticn of the
stream to the 216-B-3 swamp. The flow to the 216-B-3 swamp is
measured and totalized. It is expected that 3 x 10° gallons of
cooling water containing 300 curies of beta emitters, including
102 curies of ruthenium-1046, will be discharged to the swamps in
1967.
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(ftb It is proposed that radiation monitoring, continuous proportional

sampling, and volume measurement capability be installed on this
stream. Radioactivity in the stream above the preset allowable
limit would sound an alarm and alert Purex Plant personnel; per-
mitting an orderly shut~-down of the plant, detectlion of the source
of the comtamination, and repair prior to resumption of operaticns.

2.

Facilities Description

As shown on figures 1 and 3 (drawings X -2-21811 and SK-2-21812),
detail II, a2 new sampling pit would be installed on the Purex
cooling water disposal line which discharges to the 216-A-25
swamp. Flow would be recorded and totalized. A proportional
sampler would be installed to furnish a permanent record of

any activity that might be present. A radiation recorder alarm

" would also be installed to record and sound the alarm for any

unusual situation. The sampler pit would be located out near
the 241-AX tank farm to also monitor the flow of cooling water
from the 243-A and AX tank fams.

Expected Regults

The radicactivity discharged to this stream is generally below
the MPC,;. The proposed facility will provide early detection
of radicactivity and more accurate measurement of the volume
and radicactivity discharged to the swamp. .

Capital Costs

Installation $ 22,000
Engineering 5,000
Contingency & Escalation 74500

TOTAL * (rounded) $ 35,000

Increased Annual Operating Costs

Manppwer ki 2,100
Maintenance Supplies 1,000 _
TOTAL $ 3,100
Schedule
(Months after Authorization)

Desizn —Construction

Start Finish Start Finigh
1 ) 2 1z
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(::3 ‘ - 11. Acid Fractionator Process Condensate - Purex Plant

The condensate from the acid fractionator (T-U6) is now cendensed
in a barometric condenser; and the total stream, approximately

L20 gpm, is discharged to the 216-B-3 swamp via the 216-A-29 ditch,
This stream is the primary source of radicactivity, essentially all
ruthenium and iodine, discharged to these sites. An estimated 150
curies of beta emitters, including 50 curies of ruthenium-104, will
be discharged to these open disposal sites in 19647.

Replacement of the barometric condenser on the acid fractionator
with a surface condenser has been authorized at a cost of $90,000,
Installation should be completed by September, 1948. The process
condensate stream, about 20 gpm, will be discharged to a crib,
possibly 216-4-9,

It is propesed that the acid fractionator condensate stream be
recycled, as reflux water, to the vacuum acid fractionator,
Excess condensates would be added to the previously diseussed
Purex process condensate recycle system. '

‘a. Facilities Description

The process condensate would be collected in tank U7, in Purex
‘ U-vault, as shown on figure 4 (drawing K ~2-21814). A new
(-\ . recirculation pump will be installed to recycle process con-
" ' densate to the top of the acid fractionator. It would also
provide recycle water to the YA-watss and XB-water systems in
<93 Building, the dissolver-off-gas recovery facility. ZTxcess
AFD from TK-U7 would be transferred to K-U3 for blending with
the canyon process condensates.

A new 2-imeh linie would be routed from XK~U7 to the east end
of the 202~A Building, where it would be tied into an existing
Z2-inch line to the 293-A Building. The new line would be
routed out of the east end of Purex U-vault underground. It
would then be reutad ip along the side of the 202-2 Building
high enough to clear the railroagd tumnel and around the snd
of the building, where the tie-in would be made. Nominal
shielding would be provided as reguired.

b. Expected Results

Installation of the surface condenser would reduce the radio-
active discharges to the 216-A-29 and 216-B-3 surface disposal
- #ites to MPC,, or less. Installation of the recycle system
would reduce the radioactivity discharged to the eribs by

150 curies/year.

UNCLASSIFIED
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¢. Capital Costs

Installaticn $ 8,000
Engineering _ 2,000
Contingency & Escalation 2,800
TOTAL (rounded) $ 13,000

d. Increased Annual Operating Costs

Manpower 1,900
Maintenance — Supplies 900
Equipment 2,000
TOTAL ¢ 4,800
e. Schedule
(Months after Authorization)

Deaign Construction
Start Finish Start Finish

1 3 | 3 6

Coscling Watsr and Stsam (sndensate -- B Plant

" Two cooling water headers are used at the 221-B Bullding. One can

be classified as a low-risk stream; the other is classified as a
medium-risk stream, and consists of coeling water and steam con-
densates. Both streams are collected in the retention basin and
sampled prior to discharge to the 216-B-3 swamp via the 216-B-2
ditch. Both headers are provided with radiation monitoring instru-
mentaticn and alarms. In addition, the medium-risk header has
diversion valving which autematiecally diverts the stream to the
216-B-59 trench on detection of radicactivity above the preset
radiation limit.

It is proposed to route the diverted stream toc an empty tank in
the 2,1-B tank farm instead of the open trench. The waste collected
would be processed in the ITS #2 facility.

a. Facilities Description -

As shown on figure 6 (drawing SK-2-21816), a new 1l6-inch

encased line, approximately 2400 feet long, would be Ilnstalled

from the diversion peint to the 216-B-5% ditch to an empty

tark in the B tark farm. Existing instruments would be used

to detect the contamination and generate the signal. New

valves would be installed at the point of diversion to provide
- automatic operation.

UNCLASSIFIED
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b. Expected Results

In the event of coil failure and resultant radioactivity dis-
charge to the cooling water stream, the radicactivity would be
contained rather than discharged to the ground.

c. Capital Costs
Installation : ' - $ 79,000
Engineering ‘ ‘ 20,b00
Contingency & Escalation 27,000
TOTAL (rounded) : $125,000

d. Increased Annual Operating Cost
Increased operéting costs of the diversion system modification

would be nil. Ewvaporation of the stored waste resulting from
diversion would be approximately 10 cents per gallon.

e. Schedule
(Monthe after Authorization)

Design Construction
Start Finish Start Finish
1 k) L 9

Chemical Ssawer -- Purex Plant

Removal of the aclid fractiocnator condensate stream from the wastes:
discharged to the 216-2-29 ditch would eliminate the major source
of radicactivity discharges to this site. It is proposed to install -
radiation monltoring, continucus preportional sampling, and volume
measurement capability on the chemical sewer effluent stream dis-
charged to the 216-A-29 ditch. These facilities would detect
abnormal radicactlvity in the stream and alert operations persomnel
so that the source of the radicactivity could be determined and
repairs quickly made. The sampling and volume measurement capa-
bility would provide & more accurate record of wvolume and radlc- =
activity discharged to the site.

a. Facllities Description

As shown on figures 1 and 3 (drawings S-2-21811 and SK~2-21812),
detail II, a new sampling pit would be installed on the Purex
chemical sswer line which discharges to the 216=A=29 swamp.

Flow would be recorded and totalized. A proportional sampler
would be installed to furnish a permanent record of any activity
that might be present. A radlation recorder alarm would also be
installed to record and sound the alarm for any umusual situation.

UNCLASSIFIED
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(f) b. Results Expected

A more accurate record of volume and radicactivity discharged
to the 216-A-29 ditch would be provided. Radiation detection -
and alarm would also permit quick recognition and correction
of conditions which could result in radiocactivity release.

c. Capital Costs

Installation . $ 22,000
Engineering 5,000
- Contingency &-Escalation 7,500
TOTAL (rounded) $ 35,000

d. Increased Annual rating Costs

Manpower $ 2,100
Maintenance Supplies 1,000
TOTAL $ 3,100
O e. Schedule
' " (Monthe after Authorization)
Design Construction
Start Finish Start Finish
1 '3 2 12

14. Cooling Water and Steam Condensates — 241-AR Vault

Cooling water and steam condensates from the 241-AR vault are dis- .
charged to the 216-A=25 (Gable Mcuntain) swamp. The four proces-
sing tanks are all equipped with coils. However, only two of the
tanks are used alternately for heating and cooling. No radiation
monitoring, volume measurement, or proportional sampling capa-
bility is presently installed on this waste water stream.
Although the possibility of a coil leak appears to be small, the
tanks will contain high-level waste solutions. Therefore, con-
tinuous radiation monitering of this stream should be installed.
Radicactivity in the waste water above the preset allowable limit
would sound an alarm and automatically divert the stream from the
swamp to an existing 241-C waste storage tank until the scurce of
the radicactivity could be found and emergency remedial action
taken. In addition, continucus proportional sampling and volume
measurement capability would be installed.
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Facilities Description

As shown on figures 1 and 3 (drawings SK-2-21811 and -2-21812),
detail IT, a new sampling and diversion pit would be installed on
the AR vault waste cooling water line which discharges to the
Gable Mountain swamp. Flow would be recorded and totalized. A
proportional sampler would be installed to furnish a permanent
record of any activity that might be discharged to the swamp. A
radiation recorder-contreoller alarm would be installed to record
and to divert the stream.to the € tank farm should activity be
detected. Appreximately 1300 feet of 12-inch pipe would be
installed from the diversion station to C tank fam.

Expected Results

" Detection of radiocactivity leakage into this stream would alert

operations personnel, who would shut down the operation,
determine the source of the radicactivity, and schedule neces-
sary repairs. Farly detection of radiocactivity should prevent
large discharges of radicactivity to the environment in this
stream. The sampling and volume measurement capability would
provide mere accurate records for inventory purposes.

Capital Costs

Installation $ 90,000
Engineering 23,000
Contingency & Escalation 32,000
TOTAL $145,000

Increased Annual Operating Costs

Manpower $ 2,100
Maintenance Supplies 1,000 _
TOTAL $ 3,100

NOTE: In the event of radioactivity in-leakage
to this stream, additional costs for
decontamination by evaporation would be

incurred.
Schedule
(Months after Authorization)
Design Construction
Start Finigh Start Finish

1 6 2 12
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AMlternative

Continue swamp discharge as is presently done.

15. Crane laintenance Facility Waste ~- Purex Plant

Wastes from the decontamination sink, the decontamination shower,
and two floor drains in the east crane maintenance facility are
routed to the 216-A-32 crib for disposal. There are no existing
facilities for collection or -sampling of these wastes. It is
proposed that collection and sampling facilities be provided.

ae

Facilities Description

~As shown on figures 1 and 3 (drawings &K-2-21811 and SK-2-21812),

detail II, a new 1000-gallon underground catch tank would te
installed. All waste to the crib would be intercepted and
sampled prior to disposal. Cribatle material would be pumped
to the 216-A-32 crib, and noncribable material would be trucked
to the 202-5 Building. A new truck loading station located
near the erib would ba installed. The contaminated waste would
be handled in the Redox waste evaporators for clean-up prior to
disposal.

Expected Results

The radicactivity and volume of this waste stream are not
presently known.  The installed fasilities wioild provide
retention and/or discharge of a known volume and radiocactivity
to the existing 216-A-32 crib.

Capital Costs

Installation $ 29,000
Engineering 7,300
Contingency & Escalation 7,700
TOTAL $ 44,000
Increased Annual Operating Costs
Manpower $ 2,800
Maintenance Supplies 1,300
TOTAL $ 4,100

Additional costs for transportation and evaporation of these
wastes will be dependent on the volume to be handled. This
volume is not known.
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¢. Schedule

(Months after Authorization)

Design Construction
Start Finish Start Finish
1 6 2 12

French Drains —- Purex Plant

Although the radicactivity content of liquid wastes discharged to
French drains at the Purex Plant is expected to be low, liquid
volumes and radiocnuclide concentrations are not presently known.
It is proposed that radiation detection probes and alarms be
installed in the French drains used by the Purex Plant. If it is
determined that significant radiocactivity is being discharged to
these sltes, collection, sampling, and volume measuring facilities
would be installed at a later date.

a. Facilities Description

As ‘shown on figures 1 and 3 (drawings SK-2-21811 and SK-2-21812),
radiation indicator alarms would be installed on the inlet lines
to some French drains. The following listed French drains would
be retained in service, as the possibility of discharging sig-

nificant amounts of contaminated waste to these French drains is

amall: 216-A-11, 216-A-12, 216-A-1), and 216-A-26-A. These
French drains miﬂd be éqi.iipped with the radiation indicator
alarms, which will announce an unusual discharge situation.

b. Expected Results

Installation of the radiation monitoring probes and alarms would
determine whether unknown radiocactive waste streams are being
discharged to the ground.

c. Capital Costs

Installation -$ 10,000
Engineering _ 2,500
Contingency & Escalation 3,500
TOTAL $ 16,000
d. Increased Annual Operating Costs
ﬁa.npower $ 1,900
l@afintenance Supplies 900
TOTAL ' $ 2,800
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e. Schedule

(Months After Authorization)

Design Construction
Start Finish Start Finish
1 3 2 10

French Draing —— 203-A Facility ~- Purex Plant

Volumes and radioactivity of liquid wastes from the UNH loading and
HNC; unloading areas to French drains and the 216-A-3 crib are not
routinely measured. It is proposed that these wastes be collected,
sampled, and evaluated prior to disposal to the 216-A-3 crib or
transferred to the 202-5 Bullding for decontaminaticon by evaporation.

a. Facilities Descripticn

As shown on figures 1 and 10 (drawings &-2-21811 and SK=-2-21813),
French draine 216-A-22 and 216-A-28 would be abandoned. The lines
entering these French drains would be rerouted to the 216-A3 c¢rib
line. A new 1000-gallon underground catch tank would be installed
to intercept all flow to the A3 crib. After sampling, the tank
would be pumped out, either to the A3 crib or to the existing
truck pad for loading and shipment to the waste concentration
system in 202-S Building. A new 3-inch line would be installed
from the new tank to the truck loading pad. The contaminated
waste would be trucked to the 200-W Ared and transferred to the
Redox Plant for concentration and clean-up prior to disposal.

b. ected Results

Unmonitored discharges to the French drains would be discontinued,
and volume and radioactivity inputs to the existing 216-A-3 crib
would be accurately measured. Evaporation of nonstandard wastes
would also reduce the radiocactivity input to the ground.

¢. Cepital Costs

Installation $ 35,000
Engineering 9;000
Contingency & Escalation 12,000
TOTAL (rounded) $ 55,000
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d. Increased Annual Opsrating Costs

Manpower . $§ 2,800
Maintenance Supplies 1,300
Essential Materials 400
TOTAL $ 4,500

Additional costs for traﬂsportation and evaporation of these
wastes would be dependent cn the volume to be handled. This
volume is not presently known.

e. Schedule

(Months after Authorization)

Design Construction
Start Finish Start Finish
1 6 2 12

Laboratory Wastes —— 222-5 Laboratory

Approximately 100,00C gallons of liquid wastes, containing 3 curies
of beta emitters, will be discharged to the 216-5-20 crib by the
2928 Laboratory during 1967. With the Redox Plant in use for
concentration of some wastes, this stream may be simply routed to
the Redox Plant for decentamination by evaporation.

a. Facilities Description

1) General

The 216-5-20 crib is presently used for disposal of low
level wastes from the laboratories in 222-5 Bullding.
This crib would be abandoned. The low level waste would
be transferred to the Redox D-12 concentrator for pro-
cessing along with other wastes.

2) Routings

As shown on figure 2 (drawing SK-2-21820), pipinz modifi-
cations would be required in Building 219-S to route the
low level waste from TK-102 to the Redox canyon, near
tank D-8. An existing spare line from 219-8 to ths D-8
position would be used. Installations of two new Jumpers
would route the waste from the D-8 position to TK-D1.
Existing routings are presently installed for jetting

D-1 to D-13, the waste receiver for the D-12 concentrator.
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b. Expecﬂed Results

Decontamination of this stream by evaporstion in the Redox
Plant would reduce the radiocactivity to the ground by 2 curies
per year. The 216-5-20 crib would no longer be required and
could be abandoned.

¢. Capital Costs

Installation , $ 7,000
Engineering | 1,800
Contingency & Escalation 2,500
TOTAL (rounded) A + 11,000

d. Increased Operating Costs

Evaporation
(Steam and Electricity) $ 5,000

e. Schedule

(Months after Authorization)

Design Construection
Start Finish Start  Finish
1 2 2 3

f. Alternative
Continue to discharge to the 216-5-20 crib.
Cooling Water Dispogsal —— U Plant

Approximately 225 x 10° gallons of 224-U Building esoling water,
containing an estimated 3 curies of total beta emitters, will be
discharged to the 216-U-10 swamp in 1967. It is proposed that

radiation monitoring, continuous proportional sampling, and volume
measurement capability be installed on this stream.

a. Facilities Description

As shown on figure 3 (drawing SK-2-21812), detail II, and
figure 2 {drawing 5(-—2-21820), 2 new sampling pit would te
installed on the U-Plant cocling water disposal line which
discharges to the 216-U-10 swamp. The cooling water is
reinly from 224-U Building operations, but connections to the
header are still in place from 221-U Building. Flow weotild be
recorded and totalized. A proportional sampler would be )
installed to furnish a permanent record of any activity that
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{f} night be present. A radiation recorder alarm would also be
installed to record and sound the alarm for any unusual-
situation.

b. Expected Results

This stream has an average radiocactivity content of O.I.FPCW.
The main function of this installaticon would be to warn of
abnormal radioactivity content and to provide more accurate
measurements of the volume discharged. -

c. Capital Costs

Installation $ 22,000
Engineering - 5,000
Contingency & Escalation 7,500
TOTAL (rounded) $ 35,000

d. Increased Annual Operating Costs

Manpower : $ 2,100
(—) Maintenance Supplies © 1,000
TOTAL $ 3,100
e. Schedule
(Konths after Authorization)

Design Congtruction
Start Finish Start Finish

1 6 2 12

f. Alternative

Utilize existing sampling facilities and volume calculations.

20. Plutonium Reclamation Salt Wastes —— 236-Z and 242-7Z Bulldings

_ An estimated 500,000 gallons of high salt waste, containing 7000
. grams of plutonium, will be discharged to the 216-Z-1A erib in
1967. Facilities will be provided to collect and transfer this
waste stream to underground storage for subsequent concentration
by in-tank solidification or the 242-T evaporator. Until the
proposed facilitlies can be provided, operation will continue as
at present. A new crib will be constructed to replace crib
oy 216-Z-1A and 216-Z-14 will be abandoned as a discharge site.
. "The new crib, proposed designation 216-Z-18, will be considered
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as an interim faclility, pending adoption of the proposed in-tank
retention scheme presented here. Independent of the above
approaches, it ls intended to pursue process and equipment improve- -
ments for reducing the plutonium losses tc this waste stream.

d.

Facilities Description

As shown on figure 2 {drawing SK-2-21820), a new 3-inch line
would be_ipgtalled from near 241-7Z to the 244-TXR vault to
intercept the high salt plutonium-bearing aqueous waste stream

‘and route the stream to the TX tank farm. The exlsting line

to 216-Z-1A crib would be blanked. The waste would be .
received in a decanter tank where any organics would be drawn
off for neutralization and subsequent treatment (e.g. R

. incineraticn after CCl removal). The remaining aquous waste

would be transferred to another tank for neutralization, and
then pumped to a tank in the TX tank farm for storage.

Ultimately, the agueous wastes would be concentrated by in-tank

solidificatien facilities or the 2,2-T waste evaporator.

Results Expected

Operaticn of the proposed retention facilities would eliminate
the plutonium discharge to the ground from this source. It
would also eliminate the discharge of high salt waste and
crganic wastes to the ground.

Capital Costs

Installation $339,000
Engineering 84,000
Contingency & Escalation 120,000
TOTAL (rounded) $540,000

Increased Annual Operating Costs

The increased annual cost for operating these facilities will
amount to $83,000. These costs include direct labor plus
pertinent adders and costs of material.

Schedule
(Months after Authorization)
Desien Construction
Start Finish Start Finish
1 12 3 24
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£. Alternatives

1) Continue to construct new cribs for this stream and dis-
charge to ground on a specific retention basis.

2) Tank truck this stream to the TK tank farm after the
organic has been decanted and both portions neutralized.

3) Investigate methods for reducing plutonium losses from
the processing operations to this stream. This is an
area receiving continuing attention, and allied programs
of investigation are under way by Research and Engineering
personnel. The costs and time intervals for reducing the
plutonium losses are indefinite at this time. The actual
reduction of plutonium in this stream from these means
must also be concluded as indefinite at this time.

Waste Waters — 234-5 Building

An estimated 4 x 1¢P gallons of process condensates, cooling waters,
and vacuum jet water, containing 1200 grams of plutenium; will bs
discharged to the 216-Z-12 crib in 1947. It is proposed that this
waste stream be routed t¢ an existing underground storage tank for
subsequent decontamination by evapcration in the Redox Plant,

242-T waste evaporator, or other installed waste evaporaticn
facilities. ' .

Pending adoption of this proposal, contaminated waste water will
continue to be discharged te this crib. The plutonium concen-

- tration and volume of water will continue to be measured in this

stream, and regardless of the final action with regard to this
stream, it is intended to pursue process improvements and equipment
for reducing the plutonium losses.

a. Facilities Description

As shown on figure 2 (drawing SK-2-21820), a new 3-inch line
would be installed from near 2/1-Z to the TX tank famm to
intercept the plutonium-bearing waste water stream and route
the stream to an underground waste storage tank. Ultimately,
the tank contents would be routed to the 242-T waste evaporator
or to Redox facilities for decontamination by evaporation.

b. Results Expected

Decontamination of this stream by evaporation should eliminate
the annual discharge of 1200 grams of plutonium to the ground.
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Capital Costs
Installation $120,000
Engineering 30,000
Contingency & Escalation 42,000
TOTAL (rounded) $190,000

Tncreased Annual Operating Cost

The increased annual cost for operating these facilities
would amount to $67,000. This cost includes direct labor,
plus pertinent adders and costs of material.

Schedule
(Months after Authorization)
Design Construction
Start Finish Start Finigh
1 L 2 6
Alternatives

1) Continue critbing of this stream.

2) Tank truck this stream to the TX tank farm or some other
suitable facility.

3) Install an evaporator at Z Plant for this stream.

L) Investigate methods for reducing plutonium losses from
the processing operations to this stream. This is an
area recelving continuing attention, amd allied programs
of investigation are under way by Research and Engineering
persomnel. The costs and time intervals for reducing the
plutonium losses are indefinite at this time. The actual
reduction of plutonium in this stream from these means
must also be concluded as indefinite at this time.

Cooling Waters —— 231-Z and 234-5-2 Bulldings

The volume and plutonium content of these waste waters, routed to
the 216-U-10 swamp via the 216-Z-11 diteh, is not accurately known.
Instrumentation for alpha monitoring, continuous proportional
sampling and volume measurement would be installed.
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Cf\ a. Facilities Description

As shown on figures 2 and 3 (drawings SK-2-21820 and SK-2-21812),
detail II, a new sempling pit would be installed on the Z34-5-Z
cooling water line, and a new sampling pit would be installed on
the 231-2 cooling water line, both of which discharge to the
216-U-11 ditch. Flows would be recorded and totalized. Pro-
portional samplers would be insatlled to furnish permanent
records of any activity that might be present. Radiation
recorder alarms would also be installed for each faclility to
sound an audible alarm for any unusual situation. Tentatively,
the 234-5-Z sampler pit would be installed scutheast of the
234,-5-Z Building, and the 231-Z sampler pit would be installed
northeast of the 234-Z Building.

b. Results Expected

This scheme would provide facilities for monitoring streams

with a low potential for containing radicactive contamination,
and would also sound an alarm for any unusual condition detected.
The alarm would initiate an investigation of the waste water
streams for appropriate action.

- The installation of the propossed facilities would establish a
reliable record of the status of waste water discharges in .

m these two streams to the 216-U-11 ditch.
g, Capitals Costs —- Each Installation
Installation $ 38,000
Engineering 10,000
Contingency & Escalation 13,000
TOTAL (rounded) $ 60,000

Since two installations are proposed, the total capital cost
would be $120,000.

d. Increased Annual Cperating Coaf

The inereased annual operating cost for the two facilities
would be $17,000. '

e, Schedule
(Months after Authorization)

Deaign Construction
Start Finish Start Finish

m o 1 6 2 12
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O f. Alternatives

. 1) Provide no facilities for measuring and recording these
flows.

2) Discharge ummeasured water to cribs.

3) Install an ion exchange facility for this stream at
Z Plant.

| 23. Hood, Sink, and Filcer Drain Wgste Water —— 231-Z Building

Hood, sink, and flcor drain waste waters are presently discharged
| to the 216-Z-~16 trench. A new crib, 216-Z-16, is being constructed
: ' for disposal of these wastes. It is estimated that 10 x 10°

: gallons of waste, containing 10 grams of plutonium, was discharged

! to the ground in this waste stream during 1967. It is proposed

. that alpha radiation monitoring, continuous proportional sampling,

i and volume measurement capability be installed on this stream. In

5 addition, alpha radicactivity above a present limit would auto-
matically sound an alarm, to alert building personnel of abnormal
waste stream activity, and to divert the waste stream to an
existing underground waste storage tank for retention and sub-
sequent decontamination by evaporation. The source of radiocactivity
leakage to the waste stream would be determined and repairs made

(-j prior to returning the stream to the 216-Z-16 crib.

a. Faclilities Description

As shown on figures 2 and 3 (drawings SK-2-2182C and SK-2-21812),
detail II, a new, potentlally contaminated, waste water sampling
pit and a new diversion station would be installed. The sampling
pit would be located close to the 231-Z Building, while the
diversion station would be located out near the crib to allow
some lag time for diversion of a detected contaminated stream.
The diverted stream would be routed to TX tank farm via the

new line from 2,1-Z for similar waste water. Uncontaminated
waste water would continue to flow to the 216-Z=16 crib.

Flow through the sampling pit would be recorded, totallzed, =2
proportional sample taken, and contamination level recorded.
At a specified radiation limit, the radiation recorder-
controller would automatically divert the stream to a new

. 3~inch line, which would be routed to the TX tank farm. Ulti-
mately, the contaminated waste water would be transferred to
the 242-T waste evaporator or Redox for decontamination by
evaporation.
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t. Results Expected

Installation and successful operation of the proposed monitoring
and diversion facilities would reduce the risk of accidental
discharge of gross quantities of plutonium to the ground. It
should alsc provide a substantial reduction in the present
annual plutonium discharge to ground in this waste stream

(~ 10 grams plutonium). :

¢. Capital Costs 7
' Installation $ 60,000

Engineering _ 15,000
Contingency & Escalation 2,000

TOTAL (rounded) $ 95,000

d. Increased Annual Operating Cost

The increased annual cost for operation of these facilities
would be $15,000.

e. Schedule.
(Months after Authorization)
Degign Construction
Start - Finish Start Finish
1 8 2 16

f. Alternatives

1) Continue to construct new cribs for this stream, and dis-
charge to ground on a specific retention basis.

2) Install an ion exchange facility at 231-Z Building.

Alternative Concentration Methods

In the preceding section C, it has been assumed that the concentration
equipment in the Redox Plant would be used for reducing radioactivity

in some streams presently of concern. This assumption has been made,
since it produces minimum capital costs. If the Redox Plant should be
required for other programs (e.g., reopened for full processing), the
concentration capability of the Redox Plant could be provided in a

number of ways at increased costs. Additional in-tank solidification
units could be provided at costs expected to range from $1,000,000 to
$2,000,000. Higher costs would be associated with treatment of the

more chemically complex streams, such as the Purex ammonia scrubber waste.
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Concentration capability could also be installed in U Plant. Room is
available in U Plant for installing several concentrators. Studies
indicate that installation of a single evaporator (20 gallons/minute
boil-off) eystem in U Plant would cost $3,500,000 to $4,000,000.
Additional evaporator systems could be added for an estimated additional
cost of approximately $2,000,000 each.

Summary of Scheme I

A swmary of scheme I, showing the waste streams involved; the proposed
facilities and/or treatment for the streams; the associated capital
costs; the increased annual operating costs of the treatment; and the
estimated radioactivity released to the ground follewing utilization
of scheme I facilities, is presented in table 9. Constructicn of the
proposed facilities would proceed as rapidly as possible following
funding and detailed design. Facilities for reducing the radicactivity
in the low volume, high curie discharge or high plutonium discharge
streams would be provided first. Utilization of existing Redox
evaporation capability (8 to 10 million gallons per year) would provide
a decontamination factor of approximately 100 on those waste water
streams scheduled for evaporation there.

The extent of reduction of radioactive discharges tc the ground
achieved by diversion of streams to a collection facility would
depend on available storage space and installed evaporation capability
avallable (e.g., ITS 1 versus ITS 2, 2,2-T and B Plant). Reduction of
chemical discharges to the ground (e.g., 0, =) would be a secondary
result of the radisactivity redustion treatments (e.g., recycle of
Purex process condensate, storage of 234-5 salt wastes, etc.).

Scheme I Hazards
1., Normal Operaticnal Hazards

Operation of the existing and proposed facilities for treatment of
the waste streams in scheme I should present no hazards that are
not now encountered in the normal day-to-day operation of Atlantic
Richfield Hanford Company facilitles. Evaporation, concentration,
transfer, and storage of radicactive waste streams; steam stripping
for removal of trace organle solvents, cperation of ion exchange
columns are routine Chemical Processing Division processing
operations. Evaporation of an ammoniacal waste stream (e.g., Purex
NHy scrubber waste) is not currently done. However, this has been
done in the Redox Plant previously. Operational hazards, including
chemical safety and critical mass hazard considerations, are
normally recognized and factored into the design of new facilities.

A formal hazards review is made to assure that significant hazards
are recognized and cperating safety is assured if operations are
performed according to specifications, standards, and operating
procedures.
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hAccidental Discharge Risks and Possibilities

It should be recognized that accidental discharges of radicactive
wastes to the environs could still occur, even though the equip-
ment proposed for scheme I was all in place. Fallure of a radi~
ation detection instrument to respond to increased radicactivity,
or failure of the diversion system to operate, could result in
abnormal discharges to the environs. Routine maintenance of the
systems should provide reasonable assurance of operability.
Should & radicactive solution be diverted and retained, capacity
for retention of additional or subsequent diversiocns must be
re-established, on a priority basis, to prevent radioactive dis-
charge to the environs.

Long-Term Risks

The soils underlying a nurmber of dispesal sites contain a rela-
tively large curie inventory of radioisotopes. The long-lived
radioisotopes (cesium-137, strontium~90) are firmly held on the
soi]l as a result of ion exchange. Continued discharge of the
waste streams resulting from scheme I to these sites should have
no significant zdverse effect on the retenticn of these radio-
isotopes by the soil, provided the composition of the influsnt
waste stream is not significantly changed. Discharges of wastes
capable of leaching these radicisotopes from the soil will bz
avoided. The reduction of radicactivity in the waste streams
discharged should provide a gradual reduction of radicactivity
present in the ground and in the ground water bensath the site.

- G. Scheme I Research and Development

|
| 1.

Scheme I Technology

The treatments planned for reduction of radicactivity in the waste
streams discharged are based on existing technology which has teen
reasonably well demonstrated. Evaporation to achieve deccentami-
nation has been routinely used with good success, particularly
when efficient deentraimment is incorporated in the system. The
removal of cesium-137 and strontium-S0 by ion exchange has been
successfully demonstrated in the latoratory, alsc, and on a semi-
works scale, Performance of a zeolite ion exchange bed for
cesium-137 removal from the ITS #1 condensate stream is now being
tested with a prototype unit. Performance to date is very
prorising. Recycle of Purex process condensates &ppears to be
technically feasible, but additional research and development
efforts will be required to demonstrate the recycle scheme
proposed.

Alternate Treatments

Research and development to improve the proposed treatments and/or
to provide the technology for attractive alternates should be
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continued. Electrodialysis, reverse osmosis, scavenging, etc.,

may provide the necessary decontamination of these waste streams
at lcwer cost.

3. Analysis of Low Radioactive VWaste Streams

Atlantic Richfield Hanford Company contrcl laboratories have the
capability to measure total alpha &nd total beta content of low
level waste streams. Additional methods or improved methods
for rapid determination of radioisotopes to 0.01 MPC., or less,
are required.

L. Instrumentation and Alarms

'The instrumental detection of total alpha activity and/er total
beta or total gamma activity at IMPC,,; concentrations is not
currently possible. Development of this instrumental capability
will be required. Development work in this area should proceed
immediately as funds are provided:

5. Research and Development Gosts and Manpower Reguirements

The development of low-level alpha and beta-gamma detection and
monitoring instrumentation, and the development of analytical methods
suitable for control laboratory measurement of radicactivity in '
low level waste streams may require reorientation of some con-
templated research and development programs to focus on the
selected scheme problem areas.

Iv. SCHEME II -- SCHEME FOR REDUCING RADIOACTIVE CONCENTRATIONS OF LOW LEVEL
AQUEOUS DISCHARGES TO LESS THAN DRIMKING WATER LIMITS '

A,

Intreduction

This scheme assumes that present treatment methods must be modified

such that all liquid discharged to the envirconment does not exceed
maximm permissible concentrations as set forth in Government standards.
The plan of action would be directed toward implementatlon of facilities
as soon as possible for treatment of waste streams which exceed the
established standards. Such an approach would require a large capital
outlay and expedient action if facilities are to be provided in the near
future. The program would also be directed toward total resolution of
the pollution problem associated with liquids released to the environs,
with the exception of tritium, which is discussed in reference 5.
facilities in a minimum of time, known technology for treatment of the
many and varied waste streams must be available. The basis for the
facilities studied in this scheme is additional evaporation and con-
densation, which appear to provide greater potential for decontamination
of all waste liquids presently discharged to the ground.

UNCLASSIFIED




Page 82 of 241 of D8637403

(.

R T N T SRREN BT T SRR )

UNCLASSIFIED - ARH-231

APPENDIX A Page A.50

This scheme also assumes the installation of facilities for the moni-
toring and containmment of the large volumes of cooling water and steam
condensates which could become contaminated through failure of heat
exchange equipment, and which are presently discharged to swamps and/or
ground. These liquid wastes would be collected, sampled, and released
to the environs, only after assurance that the streams meet established
standards. Any liquid waste which exceeds the established limits would
be reworked through an existing plant or evaporated in the new facility.
This course of action could necessitate a production plant shut-down
until corrective measures are in place to reduce the potential for
envirormental contamination. The concentrated solutions which would
be generated during the final evaporation cycles in the new facility
would be stored in underground tanks and treated as high level waste.

Scheme IT Discussion
1. Facilities

The primary facilities which were incorporated in this scheme
include:

a. Monitoring and diverter stations consisting of radiation
detection instrumentation, liquid sampling systems, flow
measurement devices, and stream diverter systems.

b. Tankage for collection of liquid waste which are generated
in production or service plants or diverted from the moni-
toring and diverter stations.

¢. Retention basins for collections of cooling water and con-
densates for monitering and auditing purposes prior to final
disposal.

d. MNew U Plant evaporation facilities consisting of feed tankage,
: evaporators, condensers, concentrate receivers, waste tankage,
and related services.

e. Associated auxiliaries consisting primarily of underground
pipe lines for segregation and routing, and motive systems
for transfer of waste streams.

Monitor and Diverter Station (See figure 11)

A monitor and diverter station would be installed in each effluent
stream which flows continucusly from a plant and could potentially
become contaminated through failure of control or barrier systems.
- The typical station would include a radiation detection system,
with associated instrumentation for transmitting a signal to a
control center. Should radicactivity be detected, the diverter
system would be activated, and the contaminated stream would be
diverted to a catch tank for contaimment and isclation from

normal disposal routes. The system would have sufficient time
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<Tj lag from the time of detection to the diverter system to minimize

the potential of contamination passing the diverter station. The
station would aiso contain flow measuring instrumentation, aleng
with a proportional sampler, to provide total qualitative and
quantitative analysis of the stream for ccntrol and auditing
purposes.

Tankage (See figure 11)

New underground tanks would be provided for receiving vaste
streams which would not meet established standards. These
streams would be collected continuously and transferred to the
evaporation facility for final treatment. The waste receiver
tanks would be used for segregation and isolation of streams
which may be more difficult tec decontaminate, such as those con-
taining tritium or ruthenium. The volume of the tanks would be
sufficient to provide capatility for collection of the normal
streams and allow time for sampling and characterization of the
waste prior to transfer to the evaporation facility. Additional
space would also be provided for receiving waste generated
throughout the various operating areas which may also reguire
treatment through the evaporation facility. The tanks would te
located and sized to ninimize the number requlred for collection
of the waste in the various areas.

(-\ Other waste collection tanks would be installed in the areas

. where low level wastes are generated and presently discharged
to various cribs or French type drains. The primary ssures sf
these type wastes are laboratories and other service areas.
These tanks would permit collection and transfer of the waste
to the disposal facilities as required.

It wvas assumed that all low level waste streams which are now
disposed of without quantative volume and radiocactivity measure-
ments would be collected in new tankage, sampled, and disposed
of only after sufficient assurance is obtained that these streams
do not exceed established limits. For this study, it was assumed
that new tankage would be required. However, existing tanks may
be available for certain services in the future. The utilizaticn
of existing tanks would be investigated if implementation of this
course of action is warranted.

Retention Basins (See figure 11)

Retention basins, built of concrete, and having sufficient space
for the collection of large volumes of cooling water and various
condensate streams continuocusly, would be installed. These
retention basins would provide the final monitoring point between
the operating plants and final disposal to the environs. The
basins would alsc provide assurance that failures of primary

(’\ radiation detection and control systems would not permit uncon~-

o trolled release of contamination to the environs. Becauss of the
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(T) large volumes of water used for heat exchange throughout the

operating plants, these basins would be required to hold several
million gallons each. Parallel basins would be installed to
permit complete f£illing, sampling, and dumping of the collected
water on a controlled basis. If contaminated liquids reached the
baeins through abnormal circumstances, the liquids would be trans-
ferred back to the original plant through a rework system or
evaporated in the new evaporation facility. The scheduling of
large velumes of contaminated liquid from these basins, back
: ‘ ‘ through a decontamination process and additicnal clean-up of a
: basin prior to returning it to normal services, could impose
B severe operating limitations, however. '

Evaporation Facilities (See figure 12)

Evaporation facilitiss would be inatslled ir the existing U Plant
facility, which is located in the 200-West Area. The plant is
similar in design to the T and B Plants, and is presently being used
only for storage of equipment and minor operating functions.
Approximately 20 cells within the 221 canycn would be reactivated.
The primary equipment which would be required ccnsists of evaporators,
feed tankage, condensers, concentrated waste collection tankage,
process condensate disposal systems, off-gas treatment facilities,
and related services and auxiliaries. The selection of the U Plant
facility for reactivation recognizes the availability in the

C'\ ' © 200-West Area of mest of the utilities necessary for large scale

e evaporation and condensation processes. An additional steam
generating boller would be required in the power house.

This study considered the installation of five separate evapcration
and condensation systems in the 221 canyon. Each system would
consist of a vessel for receiving and feed adjustment; a veasel
for continuous feeding of the evaporator; an evaporator and con-
denser capable of transferring heat at a rate of approximately

50 x 10 Btu/hour; a concentrate receiving vessel; a process _
condensate disposal system, and related motive, control, building
ventilation, utility, and service facilitles. In addition,
equipment would also be required for collection and/or treatment
of the waste streams which are generated during the evaporation.
and condensation cycles. Two liguld waste streams which would
be generated are of primary concern. One of the streams is the
concentrate stream which would be stored and treated as high
level waste. The other is the tritium-bearing stream which, for
the purpose of this study, would be disposed to the ground.

Waste collection tanks would be installed for collection of these
two streams in the plant for monitoring purposes prior to final
disposal. The other waste streams, such as cooling water and
condensates, would be disposed of through retention basins, then
to swamps, as proposed for the other operating plants.
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The noncondensable gaseous waste generated during the evaporation
cycles would also require treatment. ZEquipment consisting of
absorbers, scrubbers, heaters, filters, and motive systems would
be installed. These gaseous waste streams would alse be menitored
to insure compliance with established standards prior te discharge
to the environs.

The facilities studied are shown on figures 11 and 12 (drawings
K -2-2166L and SK~2-21645)}. The normal processing requirements
are primarily associated with the process condensate streams
which originate in the processing plants and are presently dis-
charged toc the ground. These streams, in general, do not mset
the existing MPC limits. The contamination present also varies
in the many streams. In additicn teo the normal waste streams
generated in the processing plants, liquid wastes originate in
the various service and related operating facilities. It is also
anticipated that liquid waste would be received from other
Atomic Energy Commission contractors for treatment through the
new facilities. This characterization of the existing streams

_has been in progress, and it appears that a single evaporation and

condensation cycle would be sufficient to decontaminate the antici=-
pated waste to MPC limits. Should additional steps be required,

it would be possible to utilize two or more evaporator systems in
series. The processing operations would be continuous. Therefore,
capability would be provided for maximum collection, along with
parallel systems, to insure maximum operating continuity in case

of abnormal conditions.

Cost end Expenditure Pattern

The total estimated capital cost of this scheme is $22,000,0C0,
and it would be expended as follows:

] Dollars
Fiscal Year In Millions
1569 8.2
1970 - £.8
1971 4.4

The total estimated capital cost of the U Plant and tank farm
facilitles, respectively, is $12,000,000 and $10,000,000. Summary
of costs for these facilities is included on tables 1C and 11,

Tre schedule for completion of the proposed work would be 35 menths
after authorization to proceed with detail design efforts.

Operating

The annual estimated incremental operating cost for the new
facilities is $5,000,0C0 and would start in fiscal year 1972.
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C. ©Scheme II Hazards

v.

Hazards associated with operation of the proposed facilities in this
scheme are comparable to those existing in the present Hanford
Separation Facilities. The collection and transfer of the varicus
waste streams would be very similar to the operations which have been
controlled successfully in the tank farm area. The operations of the
U Plant facilities would bte similar to various concentration and con-
densation functions which are performed routinely in the separations
plants. The waste streams proposed for treatment through the
facilities, by definition, should contain low level radiocactivity.
Therefore, those hazards associated with the handling of arge
quantities of fission products should be greatly minimized. MNo
additional hazards would be anticipated as a result of the proposed
processing functions. The design of the facilities would comply

with established standards and specifications for plants which perform
operating functions associated with the handling of radicactive
naterials.

Scheme 1T Research and Development

. The research and development effort in support of the evaporation

process would be nominal, since existing technology is available

for such processes. Certain development efforts would, however, te

required for definition of monitoring systems capable of nmeasuring
to MPC levels. In addition, investigations of alternate methods
{sueh as ion exchange) for treatment of some streams would be
:gqui;ed, As mentioned earlier, tritium disposal, and the research
and development efforts connected with its disposal, is not
econsidered in the cost presented.
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O

Year

From start-up
through 1952

1953
1954
1955
1956
1957
O 1958
1959
1960
1961 |
1962
1953
195L
1945
1946

Caw T 0 W Pt

TR T ST Nty SR S P

TABLE 5

VOLUME AND AMOUNT OF RADIQACTIVITY DISCHARGED
TO_CRIBS AND S/AMPS ON A YEAR-TO-YEAR BASIS

Total Beta Emitters

Discharged:SCi[

Cribs

~30,000
110,000
140,000

350,0007
11,050,000
630,000
230,000
15,000
10,000
15,000
65,000
40,000
155,000
140,000

100,000

3,100,000

Swamps

1, 500
100
150

150

200
2,600
100
75
7,000
3,000
2,000
96,009
1,200
~—1,000

112,575

VU,

ARH-23L

Page A.73

Volume Discharged
Sn x 10° galigg;!

Cribs

390
480
410
760
740
560
170
360
340
260
330
270
320
330

280

6300

Swamps

10,000‘.
5,500
5,500
6,000
6,000
6,500
6,500
6,500
6, 500

6,500
6,500
6,500
6,500
6,500
6,500

98,000
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O

TABLZ 10
SCHEME IT

CAPITAL INVESTMENT ASSOCIATED WITH
U_PLANT FACILITIES

Ttem _ Cost
Zquipment and ventilation | $ 4,500,000
Piping o 1,100,00C
Instrumentation 450,000
Utilities and services ' 250,00C
Structural modifications 450,000
Additional boiler
o (200 West Power House) 500,000
Sub-total $ 7,450,000
Engineering @ 25% 1,860,000
Contingency and escalation @ 36% 2,690,000
TOTAL (rounded) $12,000,000
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APPENDIX A Page A.85
TAHLE 1]
SCHEME II
COST SUMMARY OF OUTSIDE LINES
AND STORAGE FACILITIES
_Ttem " Number Cost
Retention basin 6 x 10° Cals. é $ 1,968,000
Retention basin 5 x 10° Gals. 2 128,000
Tanks 5 x 10° Gals. 2 200,000
Tanks 2.5 x 1¢° Gals. 2 114,000
Tanks 10° Gals. 2 64,000
Tank s 5 x 10* Gals. 3 60,000
" Pipe lines 3,100,000
O Monitor and diverter atations 225,000
Utilities and services 342,000
' Sub-total | $ 6,200,000
Engineering @ 25% ' \ 1,550,000
Contingency and escalation @ 36% 2,250,000
TOTAL (rounded) $10,000,000
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« TABLE 12
MARPOWER
U Plant
-Supervision
Specialists

Operators and Radiation Monitors
Maintenance

Analytical (equivalent)

Tank Farm
Supervision
Operators
Radiation Monitors
Maintenance

Analytical
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APPENDIX A

(Dollars in Thousends)
U Plant Manpower
‘Tank Fam Manpower

PR G ————

TABIE 12-A

OPERATING COST

Maintenance and Analytical Supplies

Indirect Support
Steam and Electricity
Cooling Water

Total Operating Cost

Roundsd

* No contingency added.

T

e e e AP ) MR o bin i oo £ W

ARH-231
Page A.BT
‘Motal Cost
Plus
~ Contingency
Total Cost | 3
g1 $1 433
163 602
300 390
313 kot |
2 3684 2 384 *
12 16
ila- leb iz 22
$5 000
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WASTE ORGANIC DISPOSAL AND TREATMENT

INTRODUCTION

Organic wastes containing reletively low levels of radicactivity ere
discharged from the Purex Flant and the Plutonium Reclamation Fecility.,
Organic wastes will also be discharged from B Plant after its startup
in 1968. These wastes are portions of the solvent used in solvent ex-
traction processing in each of the plants. Currently, these wastes are
being discharged to underground eribs cr tile fields and are within the
scope of the Low level Waste Management Program.

This Appendix defines the organic waste disposal pleture as it presently

. exists end develops disposal schemes for.each of the three plants using

organic burning as the final organic disposal step. Alternate ultimate
disposal techniques for organics are currently being studied
experimentelly. Operating ard capital costs for the disposal schemes
are also presented.

PRESENT SITUATION

The present organic dispeosal status of the various separations plents
i1s discussed in the following subsections. The types and estimated
amounts of organic waste are alsc given.

A. DPlutonium Reclamation Fasility

At the Plutonium Reclamation Facility, both agueous and organic
wastes are discharged to the Z-1A tile field. In some casecs under
the present mode of operation, crganic waste is discharged to the
crib as discrete batches or "slugs" of organic. Sources of organic
to the 2-2A tile field are as follows:

1. Discard organic batches from the solvent extraction battery.
This material is 80 voiume percent carbon tetrachloride (ccln)
and 20 volume percent tributyl phosphate (TBF) and is inter-
nittently cribbed because of buildup of degradation products
and carbonacecus materials.

2. Interface "jettings"” from the CA column. This organic is 80
volume percent CCL, and 20 volume percent TBP.
The CA eolumn interface has been Jetted direetly to the erib
approximately twice per shift to minimize solids buildup and
emulsion formastion at the interface.

3. Organic from the W-2 stetlc wash column used to remove plutonium
from the CAW. This organic is 70 volume percent CCl) and 30
volume percent DBEBP {dibutylbutyl phosphonate) and is inter-
mittently eribbed due to degradatlion products and bulldup of
carbonaceous materials.

UNCLASSIFIED
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k, Organic from the W-12 batch wash system that removes americium and
any résldual plutonium from the CAW. This organic is T0 volume
percent CCL), and 30 volume percent DBBP and is intermiftently
cribbed when the buildup of degradation products and carbonaceous
materials causes inadequate phase separation.

5. Entrained organic in the aqueous wash stream (AAW) from the W.12
batch wash tank discussed in L. above.

6. Infrequent organie gpills of perhaps 10 to 20 liters at a time,
Most fregquently this material is 80 volume percent CCly and 20
volume percent TBP, but occasionally 1s 70 volume percent cCYy,
and 30 volume percent DEBP. This materiel is passed through a
special CX column to wash out residval plutonium and then cribbed.

7. A small amount of "febrication® oil that gets into the solvent
extraction battery organic during the intermittent periods when
fabrication 01l 1s being processed to recover its plutonium
content, Fabrication oll wes used in pest plutonium machining
operations and initially contained T5 volume percent CCl), and 25
evaporated. The composition of stored febrication o0il is estimated
to be 50 volume percent CCl), and 50 volume percent lard oil.
About 6000 gallons remain in storage in 5-gallon containers. As
manpovwer Iis avallable, fabrication oil is batch washed in 10M
HNO, to remove the plutonium. After washing, the fabrication oll
is Pouted to the Z-1A tile field.

The estimated amount of orgenic presently discherged to the Z-14 tile
field is shown in the following teble:

Current Organic p@sposal to Z-1A Tile Field

Type Amount, gal/yr
80 vol % €C1),-20 vol % TBP 4400
70 vol § €C1),-30 vol ¢ DBBP 6600

The above volumes are based on average organic consumption over a
pericd of several months for the pest year during three.shift -
operation. Actuslly, the CCly consumption is higher than the amount
shown discharged to the tile field. Some evaporates during processing.
No fabricetion oil volume is shown because of the intermittent pro-

cessing and the small volume involved to date.

Purex Plant

Sources and amounts of organic waste from the Purex Plant are discussed
below:

1. Organic discharged with the OWW (orgenic wash solution) to the
undergrownd storage tanks 1s estimated to range from 2500 gallons

UNCLASSTFIED
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(T} per month to 5700 gallons per month (Reference 1). This orgenic

i6 70O volume percent normal paraffin hydrocarbon (NPH) and 30
volume percent TBP. This loss occurs Irom the Rumber 1 solvent
treatment system and results from the laglk of decantation equip-
ment capable of removing orgenic entrainment and organic "heels”
when discarding the OWW. From the boiling underground storage
tanks, much of the organic is bolled off (except any TBP that is
hydrolyzed) and is wltimately discharged to the crid along with
tank farm condensate.

2. Batches of "bad" organic from the organic treatment systems for
the solvent extraction batteries or batches of special solvent
resulting from special plant tests are other sources of organic
wastes. This material is currently discharged to the 215-A-31
organic crib. Historically, the total amount of organic dis-
charged to this crib has been small and individual batches have
been small. Records show that 8070 gallons of organic heve been
discharged to the 216-A-31 crib since it was put into service in
January, 1963 (Reference 1). In 196k, 1000 gallons of organic
(Soltrol and trilsuryl amine) were cribbed. This material re-
sulted from & plant test on.batch recovery of residual plutenlum
and neptunium from high level Purex aqueous waste (1WW). In
1966, two smell batches of organic were cribbed. One Latch
consisted of .2500 gallons of NPH contalning low radicactivity.

' The other batch was 3700 gallons of typical plant orgenic (70

n volume percent NPH and 30 volume percent TBP) with a radicactive

: isotope content &s shown in the table below (Reference 1):

Radioactive Isctope Content in Discharged Orgenic

Isotog_g o Amount/ 3700 gallons
Ce-1hk 3970 curies
Ru-103-106 45k curies
Cs-137 143 curies
Pa-233 & curies
Zr=lb«95 2 turies
Pu : 0,55 grams
U 4 %ilograms

While the above tabulated data gives a typical example of the
potentlal radicactivity that could be present in discharged
organlc, vigorous washing would reduce the radioactiviiy content
well below that shown and would remove essentially all of the
plutonium and uranium.

3. Organic waste can also result from the need to discard the
entire plant inventory of organic. However, the entire in-
process inventory of organic has been discarded only once since
Purex Plant startup as a result of edverse extraction properties.
The entire organic inventory has been discarded twice as a re-

o sult of changing éilvents. The in-process inventory is about
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30,000 gallons although Guring diluent changes larger total
volumes have been discarded due to incorporation of unused
diluent from the chemical tank farm, 211-A. These large volumes
have been discharged to the ground on a specific soil retention
basis. For example, when the diluent was recently changed to
NPH, the Soltrol-TBP organic was discarded to the abandoned
216-A«7 cridb on a specific retention basis. As a result of the
very satisfactory performance of ‘the NPH diluent, the maturity
of the process, and the plant operating experience, it is highly
unlikely that the total inventory will be discarded in the
future.

C. B Plant

The organic waste disposal problem‘ét B Plant can be only roughly
predicted since the plant has not yet begun operation. Probable
sources and estimated emounts of organic weste are discussed below.

1. As in the Purex Plant, organic will be discharged with the
organic wash (IOW) to underground storage tanks. The organic
loss results from the present lack of sultable equipment for

- de-entraining organic when discarding the IOW. This organic is

C.2M TBP and 0.3M di(2-ethylhexyl) phosphoric acid (IezZHPA) in
& NFH diluent. An estimated 5000 to 10,000 gallons per year of
organic will probably be discarded with the IOW during the
initial years of operation.

Depending on the aetivity, the IOW i1l be discarded either to

the boiling underground tanks at the Purex Plant or to undergrownd
tanks containing nonboiling waste. Ultimately, if the 2k1-Ax
tanks ere used, the orcanic will be discharged to crits with the
condensate from the boiling tanks.

2. Another potential source of waste is organlec that must te dis-
carded because of adverse extraction properties.  This organic
waste will have the same composition as described above, and
eould be disearded as small intermittent batches or as & complete
plent inventory of about 10,000 gallons. If necessary, such
wastes could be discharged to the 216-B-55 crib. -Although there
is no operating experience as =& basis, 1t is estimated that,
because of the extremely high radiation exposure and normal
shakedown problems, as much as one plant inventory per year
could require discarding during the initial years of operation,

RATIONALE FOR ELIMINATING GROUND DISPOSAL
—_‘.‘-—*——m

Organic waste disposal adds radicactivity to the ground and incresses the
potential for driving fission products into the ground water. Some of
the compounds in organic wastes are complexants for plutonium and fission
products. In some eceses, the plutonium and Pission products may prefer-
entially stay with the solvent rather than be adsorbed on the ion exchange
materials in the soil. Thus, if organic is discharged to the soil, the
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CPJ subsequent intentional or accidental discharge of agueous waste or other

water to the same area could possibly drive the organic end contzined
fission products into the ground water.

A potentially hazardeous situation could &lso occur in ground disposal
facilitles where agueous waste is discarded along with discrete volumes
or "slugs" of organic. The potential for downward movement of plutonium
as a result of organic glugging and the possibility of organic being
driven to the ground water are not fully understood. ILaboratory studies
on radioisotepe movement in the soil below cribs have usually been made
using subsaturation amounts of organic and "slugglng" effects are not
well known. Furthermore, such effects are difficult to evaluate in the
laboratory.

Another potential problem assoclated with organic disposal involves the
organlic residue present in the condensate from the bolling Purex tanks.
The development of methods to remove radiocactive nuclides from this con-
densate is a part of the Low Level Waste Management Program. Ion ex-

; change is & possible removal method. However; the organic residue in
the condensate tends te blind the resin and decrease capacity. Reduction
of the amount of organic In the condensate should meke the condensate
easier to treat.

IV. DEVELOPMENT OF DISPOSAL SCHEME

("\ The equipment that could be used to eliminate disposal of organic waste
i to the ground and provide for adequate organic waste disposal is dis-
will proceed as & series of integrated steps to provide a reasonatle
expenditure pattern and provide positive and practical means of organic
waste disposal. Tank storage will be used as the "vase" case with which
cther disposal steps can be elther integrated or compared.

A. Plutonium Reclamation Facllity

1)
1. Improved In-Plant Treatment

A primary step in the disposal of organic wastes from the plant
will be a continuing effort to reduce the volume requiring
disposal by improved in.plant treatment. This effort is now
under way. dJetting of the CA column 1lnterface directly 4o the
Z-1A tile field was discontinued on & test basis during the weel:
of Qctober 2, 1967. A polypropylene felt filter has been in-
stalled and 15 now being tested as & means of removing emulsion-
forming solids from the interface jettings. The separated phases
gre then returned to the column., A centrifuge for the CAVW has
been installed upstream of the W~12 batch wash tank and is being
tested, By removing solid carbonaceous material, this centri-
fuge will reduce the rate organic "fouling" and subsequently the
rate of DEBP-CCl) disposal. An additional wash column {the CR
© column) is being installed for the organic from the solvent ex-
(-} traction columns., This wash column will help reduce the rate of
TBP-CCLy disposal. The reduction in orgenic disposal volumes 1s

estimated to bte & factor of twe as a result of successful

UNCLASSIFIZD




Page 137 of 241 of D8637403

e e Tl T U o '

UNCLASSIFIED ARH-231

APPENDIX B

2.

P&ge B.6

operation of the equipment additions listed above,

In-plant improvements are currently belng proposed for the CAW
scrubbing system to improve amerieiwm and residunl plutonium
recovery from the CAW (Reference 2}. fThese improvements will
replace the W-2 static wash column and eliminate timing problems
associated with phase separations in the W-12 batch wash system.
The improvements should reduce the disposal volume of TO volume
percent CCly and 30 volume percent DBBP even further. The pro-
posed improvements essentially consist of three columns. The
W-13 tank would he used to intermittently carbonete wash the
orgenic phase. The first column will be used to neutralize the
CAW to the desired acidity. The second will remove plutonium
and the third will remove americiim. The proposed system will
allow much longer settling times and more careful decantation
than is now possible in the W-12 batch wash system. Thus,
organic entraimment or organic "slugging” in the aqueocus wash
weste will be reduced and possibly eliminated.

Disposal to Storage Tank

The most positive and well understood means of elimineting waste
disposal to the ground is by tank storage. Interim tank storege
for batches of "bad" organic is proposed as the quickest and
surest means of eliminating the disposal of organic waste to the
ground. Provision of enough storage to hold the crgenic waste
generated during two years of operation will allow edequate time
to develop; evaluate, and install altermative disposal systems
(for example, incinerstion) if desired. Also, the use of tank
storage and determination of the costs involved provides a base
for comparison with any subsequent steps to treat the stored
waste or any alternative disposal techniques,

Corrosion is the major questionsble feature of tank storage.
Thus, all organic must be washed with an aqueous caustic or
carbonate solution to remove acid prior to storage.

A conceptual design of the storage tank is shown in Figure 1,
This tank has a volume of about 19,000 gallons and would be used
to store both the CCl,-TBP and CCl,-DEBP wastes. This volume
would provide storage space for about two years of operation at
75 percent of the present organic waste volumes plus 10 percent
freeboard. If plant improvements bring about the expected
reduction in organic waste volumes, the tank would provide

- storage space for a considerably longer pericd. Also, the tank

is equipped with a small portable blower and filter system so
that small volumes of air can be drawn through the tank to
slowly evaporate the volatile CCly. Since CCly will make up in
excess of 70 percent of the organic waste, evaporaticn of all
of the CCl), discharged to the tank could allow use of over T
years without waste removal if corrosion studies do not preclude
such a period of usage.
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(T} . The tank, depicted on Figure 1, is & horizontal cylinder with

dished ends and is constructed of stainless steel. The £111 line
is connected to the tank underground. Four other lines extend
above grade. One line is a 20einch-diameter "manhole" or punmp
access hole to provide later installation of equipment to permit
removal or circuletion of the tank contents. 'Two lines are

vents equipped with filters. One vent line is also attached to
a small poriable exhauster. The fourth line is provided for
sampling, liquid level rodding, or addition of chemlcals as
desired. Possible tank and fill line locations are shown in
Figure 2 in relation to the existing pgrade elevations.

3. Dispossl of Stored Organic

The orgenic waste must wltimately be removed from the tank for a
more permanent type of disposal.  Treatment in the storase tank
with a variety of aqueous washes and subsequent reuse in the
Plutonium Reclamation Facility is not practical due to the
mixture of DBBP and TBP solvents and the prohable contamination
with lard oil. Combustion in an incinerator or organic burner
prior to CCl, removel 1s guestionable due to the nonflammable
properties of CCly and the possibility of forming phosgene. As
& result, a major portion of the CCl), in the tank will be
evaporated intermittently by utilizing the vent and blower
system installed on the tank. A pump will be installed on the

'("\ tenk and the organic will be periodically pumped (between

- additions of current crganic waste) to drums or a tank traller

for transport to an incinerator or organic burner. Burning of
residual stored solvent along with organic wastes from other
plants is discussed later in Section IV-D.

4., Alternative Schemes Considered

Alternative schemes for disposal of the residuval crganic from
the storage tank and dispeosal of the current organic waste from
the Plutonium Reclametlon Facility have been considered during
this study. These alternative schemes have not been incor-
porated as the proposed primary disposal scheme because of lack
of technical data or lack of spece for required eguipmendt within
the Plutcenium Reclamation Facllity.

Cne alternative involves disposal of the residual solvent (DBBP
plus TBP)in the storage tanl: after evaporation of the CCL; bty
means other than burning. Preliminary data {Reference 3)
indicate that it may be possible to hydrolyze the TBP and DEBP
to water soluble sedium compounds with ah agueous caustic-
methonol wosh. Because of the long avallable tank resildence
time, a simple caustic wash rmight bte adequate. The aquecous vash
could ke added to the resldual solvent in the storaze taonl and
slowly circulated through the organic by a pump installed on the
, 20-inch riser on the tank. After hWydrolysis and solubllization
C-} of the solvent, the agueous could be pumped to a *ank troiler
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( . ) and discharged to the agueous underground storage tanks via loed-

in stations that are planned {Reference L) es part of the overall
vaste management prograrm. Solvent hydrolysis is discussed further
in Seetion VII, Research awnd Develompment Reguirements.

A second alternative involves the installation of steam distil.
lation equipment in the Plutonium Reclamation Facility while the
organic storage tank is being filled. Such equipment would allow
recovery and recycle of the CCl, from current organic wastes.
Organlc waste cowld also be slowly retwrmed from the storage tank
to recover the CClY for recycle and eliminate the need for CCly
evaporation from the storage tank. The residusl TBP and DBEP
could be removed to drums or a tank traller for transport to an
incinerstor or organic burner.

B. Purex Plant

1. TImproved In-Plant Treatment

Initial emphasis at Purex wlll be to reduce the volume requiring
disposal by improved in-plant treatment. Additional equipment iz
proposed to reduce and eventually eliminate organic losses with
the OWW. The latest technology on organic washing will also be
brought to bear on any batches of "bad" organic in order to
reduce the volume that must be discharged from the plant.

Either decanters or liquid-liquid centrifuges can be employed to
reduce organie losses to the OWW. At present, the liquid-liguid
centrifuges originally installed in the Purex Plant are not teing
used and those in G cell have been removed. Possibly, a centri-
fuge and necessary piping could be repleced in G cell. However,
centrifuges are mechanically complicated and suffer from operating
difficulties and frequent maintenance. Decanters are preferred if
ocne can be developed and designed that can handle the MnOs solids
present in the OWW. {(Such solids would also complicate operation
of liquid-liquid centrifuges.)

Decanters are proposed for the organic waste treatment scheme for
the Purex Plant. Figure 3 shows a conceptual design of the de-
canter for the Number 1 sclvent system. This desipgn incorporates
a sparger and a tank washing nozzle as a means of removing the
solids. TFigure 4 gives tentative instrumentation end piping
requlrements. For purposes of cost estimation, the decanter is
agsumed to be installed in a portion of G cell originally used
for liquid-liquid centrifuges. Also, installation of a standard
1725 gallon tank beneath the decanter is assumed for aqueous
overflow and collection of solids cleanout scluticns. It is
recognized that development of an adequate decanter design will
be required and further study will probably show nore optimun
placement and piping arrangements. However, the conceptunl

O design permits a reasonable estimate of the costs involved for

i decanter installation.
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2. Disposal to Storage Tenk

"Bad" batches of Purex orgenic would be stored in surge tankege
installed outside the plant. Such tankage serves three functions:
1) immediate storage space for removal of "bad" organic from the
plant, 2) possible facilities for organic treatment that are not
directly required for routine plant operation, and 3) storage
tankage to permit orderly scheduling of "bed" organic to the
incinerator. The tank shown on Figure 5 has a volume of 22,000
gallons and would be tised t6 store both normal plant organic
(NPE-TBP) and batches of different solvent from special plant
tests. This volume would provide storage space for one-half the
in-process inventory plus one "bad" batch of about 5000 gallons
plus 10 percent freebomrd. Alternatively, this space would
provide storage for over 3 years of operatlon at 6000 galloens of
"pad" organic per year plus freeboard.

Concelvably, a smaller tenk could be used based on estimated
waste volumes and past discharges to the 216-A-31 crib. However,
as discussed later, the B Plant storage tank 1s specified at
22;000 gallons. The savings arising from bullding two ldentical
tanks should counterbalance the use of & slightly smeller tank
for Purex organlic, especially when the volume of organic waste
is uncertain.

The tank is a horizontal cylinder with dished ends and is con-
structed of stainless steel. The £111 line is comnected below
grade fron the existing line to the 216=A«31 crib, Three other
lines extend above grade. One is g 20-inch-diameter pump attach-
ment to provide for removal or clircuwlation of the tank contents.
A second line 1s a vent egquipped with a fibrous glass {ilter.

Tne third line is provided for sampling, liquid level rodding,

or addition of chemlicals, For purposes of estimating excavation
requirements, Figure & shows tentative estimates of tank ard
i1l line depths in relation to the existing grade elevations.
Beczuse of the depth of the 1line to the 216-A-31 crib, & vertlcal
gection 13.5 feet long is Included in the line to the new tank.

3. Final Organic Disposel
A more permanent type of disposal than tank storage must ultimately
be provided for the current and stored organic wvaste. This final
disposal step can be accomplished with either an organic burner or
by burning the organic waste in the proposed incirnerator for solid
wagste. Organic burning or combiration with incinerable waste is
discussed in more detasil in Sestion IV-D.

C. B Plant
l. Improved In-Plant Treatment

As in the case of the other plants, primary emphasis will be
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(T) placed upon reducing the volume reguiring disposal ty improved

in.plant treatment. An organic decanter is proposed for the
orgenic waste treatment scheme for B Plant. Also, research and
development on organic treatment will be continued to improve
washing techniques and to develop & better understanding of the
effect of radiation on stromtium extraction coefficlents.

For cost estimating purposes, the decanter for B Plant is assumed
to be the same as shown in Flgure 3 for the Purex Plant. TFigure 7
gives tentative instrumentation and piping requirements. The de-
camter 1g nssumed to be installed in Sestiosn 31. Alss, instal-
lation of & Purex-type 1725 gallon tank beneath the decanter is
assumed for aqueous overflow and collection of solids cleanout
solutions.

2. Disposal to Storage Tank

As in the case of the Purex Plant, interim tank storage is proposed
to ellow adequate time to develop and install an alternative dis-
posal method. The conceptual design of the tenk iz the same as

for the Purex Plant and 1s shown in Figure 5. For pwposes of
estimating excevation requirements, Figure 8 shows tentative
estimates of the tank and 11l line depths in relation to the
existing grade elevations.

('\ . : The tank has a volume of 22,000 gallons and will be used to store
‘poth the nomal plart organic and any batches of different solvent
from special plant tests. This velume will provide storage srace
for two in-process organic inventories plus 10 percent freelicard
or space for two years of operation assuming disposal of cne in-
process inventory of 10,000 gallons per year.

.3. Final Organic Disposal

Permanent disposal of current and stored organic waste can be
provided either by an organic burner or by burning the organic
waste in the proposed incinerator for sclid waste. Organic

burning is discussed in more detail in Section IV-D, below.

D. COrganic Burning

Pinal disposel of organic westes can be accomplished by burning in
the proposed incinerator for solid wastes or in a burner specifically
degigned for organie waste. The proposed ineinerator for solid waste
is discusseqd in deteil in Appendix D. Baaicelly, this incinerator
consists of a burning chamber and equipment to clean the offgases.
Since it should be possible to utilize this equipment (with slight
additions and/or modifications) to burn the organic waste, ihe
primery scheme proposes this means of final organic disposal.

' | Organic disposal in equipment specificelly designed for organric
(F) burning is & potential alternative scheme. The Savammah River Plant
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has burned slightly radicective organic (Reference 6). Seversl
varieties of commercial organic burners are available and burning
of industrial organic wastes 1s a common occurrence (References T
and 8). An example of en orgenic burner 1s the Destructurf) (Ref-
erence 9), a commercial unit equipped with a scrubber. With
commercial burners and considerable industrial experience avallable,
development of the necessary modifications to & commercisl burner

.8hould be possible in & reasonably short time. Timing could be

extremely important should a decision be made not to install the
sollds incinerator.

V. PROGRAM COSTS

A.

GE;;;;}-Davis, Inc., Cleveland, Chio..

Capital Costs and Expenditure Pattern

Capital costs -have been estimated for the proposed orgenic dispossl
scheme for the three plants, These costs are presented in Table T
and include only costs for organic storage tanks and decantation
equipment. Any capital costs associated with incinerstion are
included in Appendix D.

The total capitsl cost of the varicus program steprs listed in Teble T
is $740,000. The greater cost for the storage tank for the Plutonium
Reclemation Facility primarily reflects the more complicated fillter
and exhsuster system and the assumed longer £ill line. The more
expensive decanter gystem for B Plant reflects the possible crowding
in the canyon cell and the probable requirement for more in-cell
piping, demolition, and decontamination.

A tentative expenditure pattern for the $T740,000 is ghown in the
following tsble:

Estimated Capital Expenditure Pattern

Tten Expenditure (In Thousends)
FY 1960 FY
1. Plutonium Reclamation Facility Tank § 95 15_75—-
2. Purex Tank 90 T5
3. B Plant Q0 75
k. Purex Decanter 25 35
5. B Plant Decanter : 30 1C0
Total, Fiscal Year $330 FLIC

This expendliture pattern assumes that the decision is made to initiate
the program in July, 1968, and that considersble desire exists to
complete the program as goon as posslble, The expenditure pattern
further assumes that preliminary decisions will be made in the last
half of FY 1968 to initiate research and development studies required

to permit detailed design in FY 1968.

The expenditure pattern attempts to provide falrly uniform annual
expenditures. In 1nitial phases of the program, much of the total-

UNCTASSIFIED
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capital outlay will be for the storage tanks in order to eliminate
ground disposal of organic in FY 1970. Most of the morey for
decanters will be spent in FY 197C to allow adeguate time during
FY 1969 for development of a satisfactory unit.

Operating Costs

Incremental coperating requirements are estimated to be small for the
proposed orgenic waste disposal program. Manpower reguirements for
organic discharge are similar whether the organic 1s discharged to
tanks or cribs. Estimated requirements for tank surveilllance would
include:

l. A routine once=-per-shift check of the blower on onz tank by a
power operator during his regular rounds (approximately 30 minutes
per shift).

2. A liquid level rodding of three tanks once per week (approxi-
mately 6 hours per week for three tanks).

3. A nonthly sample of each tenk for pH determination (approxi-
mately T2 howrs per year for & radiation monitor and 72 hours
per year for an operator).

4., A pE determination for 36 samples per year.

5. Intermittent repair of the blower on one tank (16 hours per
year for & maintenance man and 15 hours per year for &n
operator).

Some of the above manpover requirements can be scheduled during slack
or down time,

Because of the volume, the organic storage tanks could be empiied
every two years. However, to even out the load at the incinerator
and to incur more uniform annual costs, tank trailer trips would

te scheduled each year from one or mere of the tanks. Assuming &
tank traller with a working volume of 4000 gallons, about 5 trips
per year would be required. Estimated manpower requirements to fill

‘and empty the tank trailer are 8 hours for a truck driver, } hours

for a radiation monitor, 6 hours for an operator, and 1 hour for a
supervisor.

Incremental manpower, malntenance, utlitles, and essentlal materials
requirements for decanter operation are expected to be small. The
equipment ls not complex and includes few ltems that fail frecuently.
Operation is simple and will probably be handled at panel beards
already staffed with operating personnel. Probably the most time
consuming operation will be an estimated Y-howr cleanout operaticn
at least twice per week.

UNCLASSIFIED
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VI.

VII.

Based on the above discussion of operating requirements, incremental
operating costs are estimated to be about $10,000 per year (Reference
10). This cost does not include any credit for recovered organic
from the decanters. Alse, incremental costs (if any) assoclated
with burning the organic in the incineretor are included in Appendix
D. Along with this annual operating cost, there is an estimated
initiael expense of about $20,000 for installation of small deep-well
turbine pumps and temporary discharge lines on the tanks.

HAZARDS

For the organic waste disposal program, conventional hazards will be
encountered that are simllar to those routinely met. Typical hazards
include organic flammability and CCly, toxicity.

While the organics to be handled are combustible (with the exception of
Cclu), their relatively low volatilities and high flash points precluce
the possibility of fire or explosion under normal conditions. As in the
operating plents and chemical tank farms, fire and explosion prevention
will be accomplished by maintaining the temperature of the organic below
the flash point, which is in the range of 160 to 190°F. The low
temperature of the stored organic keeps the organic concentration in air
too "lean" to support combustion. Since the organic is below its flesh
point at prevaeiling temperatures, it is a "Class ITI" organic and use of
an inert-gas blanket is not required for flammability control.

Carbon tetrachloride is a highly toxie chemical that must be handled
with care. The threshold limit value or air.borne concentration at
which nearly all workers may be repeatedly exposed without adverse
effect is 10 ppm. This value is considerably below the least detectable
odor (70 ppm) so that chronic poisoning could occur on repeated exposures
with nc warning. Under the proposed operating plan, CCl} vapors will be
slowly and intermittently discharged to the atmosphere from e storege
tank. Discharge will take place only when no personnel are in the
immediate vicinity. A chain fence will be provided with varning signs
to keep out unauthorized personnel. During routine visits to the tanl-
area, a2 halogen detector will be used to ensure that the area is Tree

of CCly fumes.

RESEARCH AND DEVELOPMENT REQUIREMENTS

Several steps for waste organic disposal and treatment have teer proposed
earlier as the primary disposal scheme. These steps are recovery of
organic from organic wash wastes by decantation, interim storage of
batches of "bad" organic, and eventual burning of stored and current
ocrganic waste in the inclnerator proposed for solid wastie. Research and
development requirements for this disposal scheme are discussed below:

A. Corrosion data are needed for conditions expected in the storage

tanks - especlally the tank for the Flutonium Recovery Facility due
to the possible presence of chloride from CCL, decomposition.

UNCLASSIFIED
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B.

c.

Adequate decanters must be developed that can be used with the solids-
containing organic wash wastes from the Purex Plant and B Flant. The
major problem 1s the bulldup of solids and eventual plugging of the
decanter. A unit must be developed thet can be periodically cleaned so
that 1t can be operated,without serious plugging. The decanters should
be developed ani designed to permit installation in available cell
space.

The modifications required for the solids incinerator must be deter-
mined, developed and tested. Development problewms include:

l. Develomment of a sultable organic feed system.

2. Determination and solution of problems asscciated with buildup of
partially burned TBP, IBBP, or IEEHPA in the combustion chamber
and the offges system.

3. Development of a suitable offgas handiling system capable of
handling phosphorous oxides or phospheric meid fommed during
corganic combustion.

Due to the similarity of problems, it may be possible to combine
development programs for modification of the solids incinerator and
a separate organic burner. When burning crganic, both systems re-
quire determination and development of the same ltems outlined in C.
above. Thus, by acqulisition and operation of a small commercial
organic burner, data might be simultaneously obtained for both
organic burning in the sollds incinerator and for a hacxup burning
method.

Research and development items that are needed to allow proper evaluation
of potentlial alternative steps to the proposed primary disposal scheme
are discussed below:

A

Firm vapor pressure data 1s needed on DBBP to allow design calcu-~
lations on a pteam distillation unit for CCl) recovery at the
Plutonium Reelamation Facility.

Adequate separation of CCL, from TBP and DBBP should be demonsirated.

Further development i1s needed of methods to hydrolyze or chemically
alter the TBP, DIBBP, and DREKPA to an aqueous-soluble material,
Development of satisfectory methods would accomplish two maejor
ltems. First, most of the radlicactlvity would go to the agueous
phase. Second, the TBP, DBBP, DEREHPA in the proposed storage tankhs
could be removed as agueous-soluble materlals and be discarded to
the present underground storage tanks without burning. This would
eliminate nost of the problems of solid residues, corrosion, and
phosphoric acid removal associated with organic burnirs.
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One caustic hydrolysis method is belng developed at Karlsruhe Nuclear
Research Center (Reference 3). In this method, NaOH is dissolved in
an agquecus solution that is 50 percent CH,O0H. This solution is added
to & TRP-diluent mixture and the material ™ is heated. After a few
hours at 80 to 1000C, the TBP is converted to NaDBP whkich is soluble
in the aqueous solution. A caustic hydrolysis can possibly be
employed in the proposed organic storage tanks by circulating an
agueous wash through the stored organic for long perlods of time as

a substitute for high temperstures.
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ABSTRACT

Appendix C contains & review of the performance of all 200 Area processing
facilities with respect to the discharge of gaseous wastes to the atmosphgre.
Buission guides are being met for discharge of ifodine131; strontium=30,
mixed fission preducts and plutonium-23§. Control of krypton-85 emission ié-
generally satisfactory although calculations show that on occasion krypton
éc“eéﬁtfatians offsite may exceed guldes. Onsite emisslion of MO, exceeds
guides under sdverse atmospheric conditions. New absorption systems are
defined for recovery of N0 from Purex dissolver offgas and sugar denitration

offgas. Improved NO, dispersion systems may be required for the U03 Plant

and 24L_AR Vault if future stack sampling programs confirm calculated

C’j emission.

The total project cost of new facilities is about $550,000. The velue of
recovered nitric acid will offset increased operating costs. The net

operating credit will be about $46,000 per year.
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GASEQUS WASTE TREATMENT

INTRODUCTION

In the cperation of production faecilities in the 200 Areas, gaseous wastes
are released to the atmosphere in varying quantities and concentrations.
Apperdix C discusses 1) current emission limits for the various contami-
nents, 2) the present status or performance of 200 Area process systems
with respect to gaseous wastes, 3) proposed corrective actions along with
other alternates considered, hs incremental capital end operating
expenses along with an expenditure pattern for the next several years, 5)
brief hazards evaluation, and 6) the required research and development
program.

The Appendix C survey has reviewed all of the process stacks within the
200 Areas. These stacks ere listed in Table IV with information on
location and process function. A more complete description of the
various 200 Area systems for treatment of gaseous effluents is provided
in Reference 1. The Appendix C study, however, is limited to separations
facility process and/or ventilation stacks. Powerhouse stacks and
burning pits are not included and are beyond the scope of this investi-
getion. ‘ .

A. Concentration Guides and Standards

The Atomic Energy Commission has established eriteria for release of
chemical and radiochemical substances of concern, nemely iodine-131,
krypton-85, plutonium-239, fission products end nitrogen dioxide.
These published criteris are for dose rates to people in restricted
and unrestrieted areas.

|
These criteria are as follows:

Permissible Dose Rates

R ] s e R e B B Ay S e e T 1 e T e el e b e ¢ < on Sy P

- Permissible Dose Rates o rem/Year
Individual and large

Critical | Contributing | Restricted Small Population Population
Organ Isotope Areas Groups Near Facilities Groups
Thyroid | Iodine-131 30 1.5 0.5
Whele Keypton-85 5 - 0.5 0.17
Bedy

Bone Plutonium-239 30 1.5 0.5

Bone Strontium-G0 30 l.5 0.5
Lungs NO, 5 ppm 5 ppm 5 ppm

NOTE: Permissible dossges are nst additive.

ke s
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Todine-131

Relating the above dose rates to stack release rate is very difficult.
However, this relationship was esteblished by the General Electric
Company Henford Iaboratories for iodine-131 by means of the food chain
through milk and eventually to a child's thyroid. This led to estab-
lishment by the local Commission of a stack emission rate of 5 Ci/week
for all Hanford 200 Areas and no more than 3 curies/week from a single .
70 meter stack. This release assures that individuals in unrestricted

areas will receive less than 10 percent of the allowable 1.5 rems/year.

Krypton-85

The maximum permissible concentration (MPC)} of krypton-85 in the air
at ground level, as established by ARC Manual Chapter 0524, is
3 x 10-T uci/ml. At present emission rates, the krypton-85 concen-
tration at a distance of 13 miles from plant stacks has been calculated
to be about 3 x 10-8 uCi/ml, or roughly cne-tenth the permissible
breathing limit. At a distance of only 5 to T miles, the dilution
factors are sabout one-tenth as great and the concentrations at ground
level raise to 3 x 10-7 uCi/ml. The date indicate that for the present
release rate some 1ndilviduals in the population surrounding Hanford
Project may occasionally breathe air which is sbove the breathing guide
for krypton-85. However, because of the variable atmospheric con-
(-) - ditions in the general region, it is extremely unlikely that these sare
individuals are exposed for a period of time sufficient to give them en
exposure equal to one-tenth the yearly total body dose of 0.5 rems/year.

Nitrogen Oxidés

As shown in the preceeding table, the NOo concentration gulde in air
at ground level is five parts per million both for restricted and non-
restricted areas. The 5 ppm limit is a ceiling which should not be
exceeded even for short periods of time. Above five parts per million
some lung damage may occur.

The dispersion of NOp and other contaminents into the atmosphere from
stacks is influenced by the following factors: &) stack height, b)
mass rate of the contaminents, c¢) stack carrier gas flow rate, d) the
presence of bullding obstructions near the stack, and e) general
atmospheric conditions such &s wind veloclty, inversions, etc. Under
adverse atmospheric conditions involving inversions, the concentration
of & contaminent at ground level near the stack 1s influenced largely
ty stack height and mass flow rate of the contaminent. As shown in
correlations in Reference 2, the carrier gas flow rate (or concentra-
tion of the contaminent in the carrler gas) has only & very minor
effect under adverse conditions. CObvicusly contaminents can be diluted
to safe concentrations within & stack system, if sufficient dilution

not relied upon. This is not always practical, however.
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According to the Reference 2 correlation, the peak allowasble NO-

emission rate from the 200-foot Purex 291-A stack is about 90 pounds
per hour under adverse conditions. The corresponding celculated NOp
concentration limit is therefore about 100 parts per million in the
120,000 CFM stack discharge stream, with 5 ppm NO> near the base of
the stack.

Plutonium-239

The stack emission gulde for plutoniim-230 has been established at
1 x 10-3 curies per week frem a 200-foot stack or 1 x 10+ curies
per week from a short stack or roof vent.

Strontium_go

The stack emission guide for strontium-90 has been established at
0.1 curies per week from & 200-foot stack and 0.0l curies per week
from a short stack or roof vent.

Other Fission Products

The emission gulde for all other fisslon products arnd isotopes
except tritium and carbon-1l has been established as 2 curies per
week from a 200-foot stack and 0.2 curies per week from a short
stack or roof vent.

II. PRESENT STATUS

A.

Stack Discharge Concentrations

1. UNitrogen Oxides

Oxides of nitrogen are released to the atmosphere routinely from
chemical processing facillties in the 200 Areas. Currently less
than 10 percent of the time, only the Purex Plant and the U03
Plant release NO and/or NO5 in sufficient concentrations to be
of any concern. The NO and NOp emitted from Purex ard the UO3
Plant stacks are dispersed by the atmosphere to the extent that
they do not present & hazard to offsite personnel beyond the
barriers of the Hanford Project. However, less than 10 percent
of the tive the maximum concentration of NO» at ground level
near Purex and the U03 Plant may occasionally reach 60 and 9 ppm,
respectively, 2 to 10 times the limit established by the Atomic
Energy Commission for both restricted and unrestricted areas.

&. Purex Plant
Uranium dissolving and waste solution sugar denitration are
the two primary operations at the Puvex Plant which liberate
NO and NOs.

In the dissolution step, uranium reacts with nitric acid.
The NO-NO» offgas, aleng with carrier alr, is routed
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through the offgas train comp ng ar t
condenser knock-out pot, heater, silver reactors and filters.
Offgas is then routed through two absorbers in series in the
293-A Facility prior to discharge to the 291-A Stack. Oxides
of nitrogen are converted back to nitric acid both in the
downdraft condenser end the ebsorbers. However, the con-
version 1s not complete &t current dissclution rates. Deta
indicate that nitrogen oxides equivalent to about 1200 +ons
of nitric acid per year are discharged from the Purex stack
at current production rates. This acid is worth about
$63,000 per year.

£
risiha an 1?\ nraran dmm rof

-

The concentraticn of KO and NO> has been measured at the
discharge of the T-XB final absorber of the 293.A Building,
during conditions when two disselvers were on "cuts" at peak
dissolution rates. Combined NO + NO» was six volume percent
vith the flow rate 1400 SCFM. When this ges was diluted
with 120,000 SCFM of ventilation exhaust alr in the stack,
the NO - NO, content of stack discharge gas was 0.07 percent
cr 700 parts per million. This is a factor of T above the
stack emission limit, without consideration of the increment
from sugar denitration.

In the processing of high level radioactive wastes in Purex
F-cell operations, sugar 1s added to the waste to destroy
the nitric acid. Removal of nitric acid by this means re-
duces caustic requirements for neutralization thereby per-
mitting & reduction in volume of the high level waste for
eventual storage.

During the sugar denitration step, nitrogen eoxides are
produced. Although actual gas composition data are not
avallable, the composition estimated from stoichiometry is
approximately 26 percent NO-NOp, 10 percent HoO vapor and
6k percent air. The offgas rate is sbout 100 SCFM. Offgas
from TK-F15 and F15, the sugar denitration vessels, 1s

" discharged Into the E-F$ concentrator; noncondensed vapor

then flows to the E-T5 rectifier and condenser via the E-F6

.demister. It is estimated that 25 percent of the NO-NOo

liberated in sugar denitration is converted to nitric acid
in the E-F5 condenser. Residual oxides of nitrogen from
E-F) pass through the offgas condenser, heater, silver
reactor and filter of the process vent system prior to dis=
charge to the Purex stack. After dilution in the stack,
the NO-NO2 concentration increment from sugar denitration
offgas is about 160 parts per million. Total concentration
of NO-NOz2 in the Purex stack from both dissolving and de-
nitration is therefore estimated at 850 parts per million,
roughly an order of magnitude above the stack discharze
limit.
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The value of the oxides of nitrogen from sugar denitration in
terms of nitric acid equivalent is estimated at about $&,000
per year.

. _ b. U0z Flant

In the U0z Plant, uranium nitrate hexahydrate solution is
concentrated to 100 percent UNH and the concentrate is pumped
to trough calciners where the UNH is converted to uranium
trioxide, with the liberation of NO, NG and water vapor.
Caleciner offgas is routed through wet gcrubbers to the T-A3
absorber where roughly 93 percent of the oxides of nitrogen
are converted to nitric acld, Tall gas from the absorber
passes through a Jet to the B-3 condenser and is discharged
through the U053 Plant stack. Offgases from the U0, Plant
vessel vent system and UNH concentrators are also aischarged
to this stack via the B-3 condenser.

The U03 Plant stack is 8 inches in diameter and extends 80
feet above the roof of the 224.U Building, or about 110 feet
above grade level. Air is blown into the base of the stack
to dilute the nitrogen oxide offgases.

Past attempts to sample the U03 Flant stack for NO and NOo
have nct been successful owing to high moisture conditions
('} B in the stack. From material balance calculatiors around the
caleination system it is estimated that the equivalent of
about 111 pounds of nitrogen oxldes (expressed as NO equiv-
alent) per hour are discharged from the T-A3 absorber when
all six caleciners are in operation. Total flow through the
U0, Plant stack has been measwured recently at sbout 3500
cubie feet per minute. The calculated KO-NO, emlssion con-
centration is therefore about O.h volume percent or 4,000
perts per million. Under adverse atmospheric conditions,
the NO-NO, concentration at ground level near the UO; Plant
is calculated at about 57 parts per million or roughly e
factor of about 12 above present guldes. A portion of the
nitrogen oxides may be emitted as entrained nitric acid,
" however, since an acid "rain" condition has been noted on
occasions during cold weather.

The value of all nitrogen oxides released to the atmosphere

from the UO3 Plant; in terms of 100 percent HNO3, 1s about .
$6,000 per year.

As noted above, acid droplets fall from the U0y Plant stack
to the ground in the general U0, Plant area under adverse
weather conditions. This condition is attributed to entrain-
tent fram the B-3 éondensers along with condensation and
high gas velocity in the U0y Plant stack. Present gas

(’} o velocity in the stack is about 10,000 feet per minute and

- calculated pressure drop due to frietion is about 13 inches

Hy0 per 100 feet of stack height.
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e. 2U4AR Vault
2u4-AR Vault

The 244-AR Vault, & new facility located near the Purex Tank
Farm, will be used for the mining and dissolution of sludges
from waste tanks and for routing of wastes between Purex, B
Plant and the tank farms. Construction is nearing completion
and hot startup is plamnned for December, 196T.

In the AR Vault, sludges are accumuilated from the hydraulic
mining operations. These sludges which contain & significant
fraction of sodium nitrate will be acidified in Tank 005. On
acidification, large quantities of NO and NO, will be libver-
ated to the process vent system of the vault. The vent system
will route TX-005 offgas, along with offgas from other vault
tanks, through a heater, two high efficlency filters in
series, a 500 CFM 12-inch Ho0 S.P. blower to atmosphere via

& b-inch diameter by 150-foot high stack.

Data on the nitrate composition of Purex tank farm sludges is
difficult to obtain., Limlted sampling to date shows a
significant variation in sludge composition fram tank to
tank. Since the acidificatlon step has not been verified on
a pilot plant scale, only rough estimates can be made of the
peak NO-NOp evolution rate. For a design basis, the peak

('} stack discharge rate and offgas composition have been selected

v at 500 SCFM and 2.5 volume percent (25,000 ppm), respectively.

However, the acidification procedure will be optimized after
startup and firm data on the offges system can be cbiained at
that time.

For the currently postulated acidification procedure, the NO-
NO> concentration at ground level near the stack, under
adverse .atmospheric conditions, should be about 11 parts per
million using the Reference 2 calculation procedure., This
would be a factor of 2 ebove guides.

2. Jodine-131

With the shutdown of the Redox Flant in January, 1967, the Purex
Plant is the only remaining facility in which uranium dissolution
operations are performed. Iarge quantities of iodine-131 are
releagsed from the uranium metal matrix during the dissolution
step. Although the bulk of the lodine remains in the dissolver
solution, ebout one~quarter is released to the offgas system. 1In
this system, volatile and entrained iodine is removed by the
silver reactor, filters and 293-A Facllity acid ebsorbers in the
dissolver offgas train. Offgas from other vessels containing
process solution and waste is routed through the F Cell process
vent sillver reactor - filter system for iodine removal. Dis-
' solver offgas and process vent offgas are routed to the 291-A
c:) ' Stack where they are diluted by Purex ventilation exhaust before
. discharge to the atmosphere. The Purex 291-A stack gas is

monitored continuocusly for iodine content.
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three curies per week. The average emission to date during 1957
has been 0.063 curies per week. Only on two occasions during 1957
has the weekly release exceeded three curiles, with the peak release
being 4.3 curies per week.

High level waste solution (PAW) from the Purex Plant is to be
routed to B Flant via the AR Vault late in calendar year 1967 for
the removal of strentium-90 by solvent extractien. The EAW

Although iodine liberation from the AR Vault and B Plant solutions
is not believed to be a problem, special offgas sampling will be
performed to confirm that lodine emission is within established
guides.

Krypton-85

As nentioned previously, krypton-85 emission to wunrestricted areas
from the Hanford Project 1s calculated to be generally within
appropriate guide lines. However, Purex stack gas is not routinely
monitored for krypton, nor is the krypton comcentration in air
monitored in unrestricted areces. To date an effective gas sampler
has not been developed which will permit routine monitoring of
krypton offsite. There i1s & possibility that some individuals in
the population surrounding the project area could occasicnally be
exposed to krypton-85 concentretions at or above the established
guides.

To date there is no evidence to indicate undue exposure of project
personnel to krypton in restricted zones in the 200 East Area.
Krypton exposure to plant personnel can be detected by present
health badges.

Plutonium-239, Strontium-G0, and Other Fission Products

Emission of particulate isotopes of plutonium, strontium and other
fission products from 200 Area stacks has generally been held
within guides and does not currently present a problem to either
onsite or offsite personnel.

Concentrations at Ground Level

Table I presents calculated values of the NO2 concentratlons at the
ground surface, downwind from the three major release points in the

200 Areas - the Purex 291-A Stack, the UO3 Plant stack and the AR
Vault process vent stack.

Table IT shows the calculated concentrations of krypton-85 and
iodine-131 at ground level downwind of the Purex stack. The miero-
curle per milliliter values in Table TI may be related to equivalent
dose rates by the following relationships:
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Allowable Yearly
bose to
Alr Concentration Yearly Individuals
’ (Continuous Yearly Exposure) Dose Wear Fecilities
Tsotopes uci/mi rem rem
Krypton-85 3 x 10-8 0.05 0.5
Todine-131 1 x10-11 0.15 1.5

The data in Tables I and II do not take cognizance of wind direction.
About 41 percent of the time during the year the wind blows from the
WNW and MW directions. B8Such winds would confine the puffs reaching
ground level to the ESE and SE sectors away from the respective stacks.

" III. PROPOSED ACTIONS

A. MNitrogen Oxides

1. Purex Plant

The concentration of NO-NOa discharges from the Purex stack must
be reduced by roughly a factor of 10 to comply with the calculated

O 100 ppm stack emission guide. Arbitrarily, it is planned tc re-

. duce the concentration of NO-NOo from the T-XB absorber from the

peak value of six volume percent to 0.2 volume percent and to
reduce the concentration in the sugar denitration offgas from 20
to 5§ volume percent. Equipment to process T-XB discharge is to
be sized for a flow of 2000 SCFM, equivalent to two dissoclvers at
peak dissolution rates and the third dissolver at a low disso-
lution rate. For this design Vasis, peak NO=NOn dlscharge
concentration from the Purex stack from both sources would be
gbout T5 parts per million, which is somewhat under the current
stack guide.

a. Purex 293-A Facility Offgas Trestment

A new absorber system is planned to convert the T-XB Tower
nitrogen oxide discharges into nitric acid, for recycle. The
conceptual design is shown in Filgure 1. Absorption will be
performed under pressure, in contrast to the present 293-A
absorbers which operate at 5 psl vacuum. The new faclility
will be located as close to 293-A as possible.

0ffgas from the T-XB absorber 1s compressed to about 110 psig
in a new TOO HP nonlubricated eteinless steel compressor.
Currently, the Joy Manufacturing Company makes & standard
three-stage centrifugal compressor which appears feasible for
this service. Compressor discharge passes through an after-
(—) cooler and separator for removal of a portion of the recovered
o nitric acid. Compressed gas is then fed to the botiom of a
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20 to 25 tray absorber where it is contacted counter=currently
with recycle weak acid and water reflux. Cooling colls are
provided on each tray. The absorber will be about 3 feet in
diameter by 30 feet high. Absorber offgas is routed back to
the T-XB gas discharge line for discharge through the present
293-A dissolver offgas Jets. Product 10 percent HNO3 re-
covered from the new absorber drains to the existing TK-XD
rundown tank and is pumped back to the 202-A Building, via
existing tank TK=XC. A new 1000-gallon tank and pumping
system are required to feed demineralized water veflix to

the absorber at 100 psig. Ges bypass connections shown in
Figure I permit the compressor to 1dle at low horsepower
during periods of low gas flow and also permit bypass of

gas around the entire new absorber system upon emergency.

The new compresscr and absorber are housed in a new concrete

structure with walls sbout one’ foot thick. The facility is
to be operated from the Purex headend control room.

The project cost of the above facility is estimated at about
$360,000 including a 28 percent contingency. No additional
operators are required. Acid worth about $60,000 per year
will be recovered for reuse.

Treatnent of Sugar Denitration Offgas

A new absorber is planned for recovery of nitrogen oxides
from the sugar denitration system. As showm in Figure II,
offgas from Purex tanks F-15 and F-16 is routed to & new gas
cooler and absorber, which are located in the F-14 position.
Cas discharged from the new abaorber is routed back to the
E-F6 concentrator, the present routing. The new absorber
will be 2.5 feet in diameter by 17 feet high, will contain
water cocled trays and will operate at about 1k psia.
Recovered 10 weight percent nitric acid will drain by
gravity to the E-F6 concentrator system. Owing to & lack of
head room in the Purex canyon, only about 8 trays can be
provided in e single absorber; this limits the absorber tail
gas concentration to about 5 volume percent.

The F-1li position is currently occupled by the F-1lk decanter,
which currently leaks and is nonoperable. The new gas cooler-
absorber system for F-1k must allow space and canyon services
for a replacement decanter which could be installed remotely
at 8 later date.

The project cost for the new F-l4 absorption system including
Jumper and controls, but excluding the replacement decanter,
is about $95,000 including a 28 percent contingency. The
unlt will be operated from the centrel control room and no
additional operators will be needed.
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Other slternates considered for treating nitrogen oxides at
Purex are as follows:

(1) Low Pressure Absorber for T-XB Offgas

Additional large diameter absorbers operating at S psig
vacuum could be installed in series with T=XA and T=XB.
This alternate would be more coatly since many additional
towers would be required. Currently, only sbout 50
percent recovery of nitric acid is cbteined in the two-
tower T-XA - T-XB system. .

High pressures favor both the equilibrium and kinetics
of nitrogen oxide absorption, permitting the use of
smaller absorption equipment.

(2) Routing of Denitration Offgas to the 293-A Facility

This alternate was re)ected because a) the oxldes of
nitrogen from T-F15 and F-F16 would not be decontaminated
sufficiently from fissien products to permit mixing with
dissolver offgas in 293-A without providing a new filter
or increasing the shielding, b) a convenient gas routing
fram the canyon to 293-A is not available, and ¢) the
systemn would be expensive.

(3) Dilute and Disperse to the Atmosphere

This alternate would require the rerouting of the F cell
vessel vent and 293-A offgas systems to & new stack with
an air flow of about l1l.5 milljon standard cublc feet per
minute, assuming a stack 200 feet high. It would be
difficult to mix the varlous offges and ventilation
streams into the 1.5 million CFM air dilution stream to
assure a uniform stack gas with 100 ppm of NOp. Alter-
natively, rerouting and diluting of the present 291-A
stack gas into the new large capacity system would present
major technical problems and would be costly. Further,
there would be no reduction in NOp emission from the
largest current source in the 200 Areas.

(4) Compression of Nitrogen Oxides

Data in Reference 3 indicate that NO and NO- are converted
to nitric acid almost quantitatively in a 900 psig com-
pressor-after-cooler system. This system would eliminate
the need for a high pressure absorber. However, commercinl
nonlubricated compressors are not currently available
which operate above about 400 psig. Use of lubricated
compressors would require neutralization and disposal of
the recovered scid, which are undesirable.
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As noted earlier, the currently indicated NO-NOp concentration at
ground level near the 03 Plant under adverse atmospheric con-
ditions is roughly a fac%or of 12 above current limits. A firm
action plan to improve facilities must await improved sampling
information; the stack entrainment problem must be rectified to
permit improved sampling. The following stepwise initial program .
is proposed; .

e. Install a 2-foot diameter by 3-foot high deentrainer
{mmediately downstream of the B-3 condenser toc remove acid
droplets entrained from the condenser.

b. Disconnect the blower; which currently injects dilution air
" into the base of the U03 stack, or throttle the flow. The
dilution air is of dubious benefit with respect to improving
dispersion under adverse conditions; the current high stack
gas velocity contributes to the HNO3 "rein" problem.

c. Sample the stack offgas and determine stack gas flow rate to
provide direct measurement of NO-NO» evolution.

d. Reevaluate the problem.

m If the data obtained in this program substantiate the present
overall material balance and indicate that 111 pounds per hour
of NO-NOp truly are liberated, independent of HNO3 "rain," a new
8-inch diameter 275-foot high stack is recommende The overall
system would comprise the deentreiner, the new stack and con-
necting duct work. With this stack, NO-NO2 concentration at
ground level would generally remaln below 5 ppm under adverse
conditions.

The total capital cost for the deentrainer, stack and comnecting
duct 1s about $39,000 including design and contingency.

Alternates to the above system are as follows:

a. Use of Existing T-Al Absorber with the 201-U Steck

Previous calculations made by Research and Engineering and
Facilities Engineering personnel have lndicated that if the
spare T-Al absorber tower were installed in series with T-A3,
roughly half the acid values currently discharged to the stack
could be recovered. Thus, only about 56 pounds of NO-NOp per
hour would be discharged. This gas could be routed to the
present 200-foot 291-U stack and diluted by the 3C,C00 CFM of
U Plant canyon ventilation air. With this system the NO-NOp
concentration near the base of the stack under adverse con-

m ditions would be about 4 parts per million, which would be
within guides.

The project cost for this alternate would be about $60,000
vhich includes $40,000 for reactivation of the T-Al absorber.
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It 15 recommended that design planning for additioral 2LL-AR Vault
NO» treatment facilities be deferred until early in calendar year
1968 when direct operating data can be obtmined and stack gas can
be sampled, '

If the stack gas sampling confirms the design basis of 500 SCFM
flow and 2.5 volume percent NO=NOo, it is proposed that the 6-inch
stack be modified to increase the height from the present value of
150 feet to 230 feet. The capital cost for this stack modification
(or replacement) 1s about $30,000 including design and contingency.
This modification will reduce NO-NO, concentration near the base of
the stack to 5 ppm under adverse conditions.

+ Alternate NOp sbsorption systems were also consldered for the AR
vault offgas. These alternates were rejected since project costs
would exceed that for the dispersion system. Chief deterrent to
the absorption approach 1s the wide rangeability of NO, gas con-
centration during the batch sludge acidification operation. This
would result in the production of very dilute nitric acid. Storage,
use and/or disposal of this dilute acid would be costly to the
Weste Management Progrem.

Jodine-131

As noted in Section II, lodine emission from the 200 East and 200 West
Ares facilities is currently maintained below the 5 curie per week
limit. Accordingly, no new facillties are planned at this time for
iodine control. ITodine emission will be monitored closely during
startup operations for the AR vault and Phase III B Plant to assure
that present facilities are adequate.

Should more stringent ifodine emission limits be invoked in the future
for 200 Area facilities, additional lag storage of irradiated fuel
should be congidered in preference to large capital expenditures.

Eszgton-BS

Krypton-85 dispersion from the Purex 291-A stack is generally adequate
although krypton concentration in the alr offsite 1s close to guides
occasionally. Accordingly, new facilities for control of krypton

emission are not planned at this time.

I{ emission limits should become more restrictive in the future,
krypton recovery equipment for dissolver offgas would be required.
Because of the large quantity of offgas and low concentration of
krypton-85, a cryogenic distillation process at liquid alr temp-
eratures would be indicated in preference to a low temperature
adsorption process. Both processes recover fission Xenon, however,
in addition to the krypton. Reference 3 provides a 1958 process
design of cryogenic krypton-xenon removal facilities at Purex.
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Cepital cost of these facilitles, with escalation to 1967, 1s in the
. range of $2,500,000 to $3,000,000. These facilities would include

equipment for recovery of essentially all of the NO-NOp in addition
to the krypton and xenon rare gases.

The Atomic Energy Commission is currently reviewing a proposal,
Reference 4, for updating the Reference 3 process design. The
proposal indicates that recovery, sale and/or utilization of 90
percent of the above constituents would provide potential revenue
- of about $800,000 per year if sale prices of 20 cents per curie of
krypton-85 and $3 per liter of xenon are assumed along with a
purchase price of $53 .per ton for makeup nitric acid. The current
krypton.85 price, as established by Oek Ridge National Laboratory,
is $22 per curie. The current commercial xenon price ranges from
$13 to $35 per liter, depending on the quantity purchased.

It would appear that integral facilities provided at Purex for
recovery of NOo, krypton and xenon would not only reduce atmospheric
pollution but could have a reasonable economic payout on development
of the fission rare gas market.

D. Migecellaneous 200 Area Stacks

Proposed modifications to the 200 Area stack systems, in addition to
the NO-NO, control facilities described esbove, are listed in Table
IITI. Most of the modifications in Teble III are currently in the
planning or design stage and will be provided under budgeted FY 1968
and 1969 operating funds. Only those modifications marked with an
asterisk would be provided in & new future "Gaseous Effluents
Control" project. These modifications include alarms for the 241-a,
22hAR process vent, and 2L4-AR vault ventilstion stacks, along with
& monitor, recorder and alarm for the 231-Z Bullding stack. The
total project cost of the above modifications is estimated at $20,000
including design end contingency.

CAPITAL COST SUMMARY

Capital costs for new facllities to contreol gaseous effluents are
sumarized below. These costs do not include those modifications
identified in Table IIT which are to be provided under the FY 1968

and FY 1969 operating budget.
Project Cost

l. Purex 293-A High Pressure

NO-NO> Abscrber Facility $ 360 000
2. Purex F-14% Absorber System for

Sugar Denitration Offges 95 000
3. U03 Plant Stack Modifications 35 000
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Project Cost

| Lk, 244.AR Stack Modifications $ 30 000
Se Misc;allaneous Stack Modifications 20 000

‘Total Project Cost § gho 000

INCREMENTAL OPERATING COSTS

Tncremental operating costs will arise 1) in supplyling power to the
compressor for the high pressure dissolver system, and 2) in maintenance
lsbor and materials. Additional operating labor will not be required.
Summarized incremental operatling costs are es follows:

Apnual Costs

Electric Power - 600 HP Peak -

200 HP Average _ $ 3 700
Maintenance labor and Materisals 10 000
Credit for Recovered INO3 Based

on 90 percent Recovery 60 000
Net Operating Cost § =46 300

Thus, the value of recovered nitric acid will more than offset increased
operating costs. The net credit will be about $46,000 per year.

EXPENDITURE PATTERN

The following expenditure pattern is based on the sssumption that a new
Gaseous Effluent Project will be approved as part of the fiscal year
1970 budget, with scope design to be initiated in FY 1989.

Fiscal Year Cagitiq 7(;0513 gp_erating Cost
FY 1969 $ 50000 -
FY 1970 300 000 -
FY 1972 \190 000 $ . -20 000
FY 1972 - $ <43 000
Total $ ___5ko 000

g O
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HAZARDS EVALUATION

Under adverse atmospheric conditionms, NO-NO, emission from 200 Area stacks
occasiomlly exceeds the 5 ppm gulde at ground level near the stacks.
Nitrogen oxides no not present a hazard to offsite personnel., When the
plant modifications outlined in this Appendix have been completed, NO and
NOp, emission will no longer present a potential problem to onsite
personnel.

Todine-131, plutonium-239 and mixed fission product emissions have been
held within guides and do not present problems to elther onsite or offsite
personnel, .

Krypton-85 emission is calculated to exXceed guildes offsite on occasion
under adverse atmospheric conditions. This i3 not considered a serious
problem since the frequency of exposure to offsite Individuals would be
very low.

"If portions of the Hanford reservation are to be released for public use

in the fubure, additional study would be required to eveluate the
potential hazard and define needed control facilitles.

RESEARCH AND DEVELOPMENT

As mentioned previously, additional sampling is required to define final
design criteria for NO-NO» control facilitles for the UD3 Plant and AR
vault stacks. Additional sampling of krypton-85 concentration offsite is
required under adverse atmospheric conditions. Process fundamentals for
NO-NO, control facilities are well understood and research and development
are not required in these areas.
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Stack System
291-A

E~2
E-3
E-1
13-5
B-6
E-7

White Room

Tunnel No. 1
Tunnel No. 2
2414
2M-A-R Pan

2kk.AR Vault

2h1.sX

296-71

296-22
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STACK SYSTEM MODIFICATIONS

Function
Purex Canyon Exhaust
Purex West Sample Gallery
Hood Exhaust

Purex East Sample Gallery
Hood Exhaust

Purex N and Q Cell Exhaust
Purex Analytical laboratory
Purex East Sample Gallery

and U Cell

Purex West Sample Gallery
and R Cell

Purex White Room Exhaust

Purex Equipment Disposa.l
Tunnel No. 1

Purex Equipment Disposal
Tunnel No. 2

Purex Tank Farm Condensate

Yent

24L-AR Vault Process Tank
2l4uAR Vault Ventilation
Redox 241-SX Tank Farm Vent
234.5-2, 232-7, 236-Z and
242.7 Building and Process
Ventilation

231-Z Bullding and Process
Ventilation

Proposed Modifications

‘Provide Third Dissolver Offgas

I, Monitor System

Provide Rediation Recorder and
Alarm; Provide Second Filter

Provide Radiation Recorder and
Alarm; Provide Second Filter

Provide Radiation Monitor,
Recorder and Alarm

Provide Radiation Monitor,
Recorder and Alarm

This steck to be deleted by
combining system with E-2

Provide Radiation Monitor,
Recorder and Alarm

Provide Absolute Filter

Provide Monitor and Alarm
Provide Monitor and Alarm

Provide Continuocus Strip Paper
Bete-Gamma Monitor on Tank Fam
Expansion Project; Provide Alarm¥
Provide Alarm*

Provide Alaym¥*

Provide New Monitor, Recorder
and Alarm

Provide Continuous Alpha Monitor,
Recorder and Alarm

Provide Monitor, Recorder and
and Alarm¥*

¥ Ttems to be provided under a future "Gaseous Effluents" project. All other
items to be provided under FY 1968 and 1969 operating budget.
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I. INTRODUCTION

Since the beginning of the Hanford Project, solid radicactive wastes,
resulting from the operations of the many Hanford facilities, have been
disposed of by burial in various burial grounds on the project. As z
vesult of these operations, relatively large amoints of radionuclides
have Leen placed in the ground and significant areas of land have been
relegated to restricted use. These present disposal practices are now
being exarined and alternative methods explored as part of the low
level waste management reevaluation progrem.

The purpose of this study is to discuss and develop cost data Tor other
dry waste disposel concepts aimed at achleving one or more of the
following objectives:

1) To reduce the volume of waste buried and thereby reduce the land
usage rate.

+

2) To reduce ihe radionuclide content of the buried wastes.

3) To improve the retrievability of the wastes and the associated
c-\ radiomiclides.
L) To provide additional knowledge on the location, compesition end
roadionuclide content of the stored wastes.

5) To improve protection of the general public from possi:le fuiure
involvement with buried solid waste. '

Recently, the Atomic Energy Commission has decided to use the burial
gardens in the 200 Area plateau for centralized disposal of most of the
s0lid radioactive wastes genemmted by the various Hanford contractors,
plus minor amounts from offsite contractors. The Atlantic Richfleld
Hanford Company hag the responsibility for operating the 200 Area
burial gardens. This study considers the effect of this additional
volune of so0lid waste on the Chemlical Processing Division burial
gctivities, but limits itself to currently generated solid wastes and
does not include burial of wastes excavated from existing 100 Area ernd
300 Area burial gardens. The discussions of existing burial gardens
and other disposal concepts are limited to the 200 Areas only.

IT. SUMMARY AND CONCLUSIONS

To date, cpproximately 130 acres of lend, containing 4.5 million cubic

feet of s0lid radiocactive waste, 50,000 curies of fission products, ard

34s kilograms of plutonium, have been consumed in 200 Area burial gardens.
(*\ The wastes are buried in earthen trenches. With the planned use ol the
! 200 Areas &s a burial site for most of the wastes from other Hanford
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(T) facilities, annual land consumption will increase from an averéce rate of

ebout 6-1/2 acres per year to 12 acres per year. 1If currently plarmned
practices are continued until 1980, gbout 300 acres will be in burial
gardens containing 9 miilion cuble feet of radicactlive woste.

Llternate vaste disposal concepis such as incineration of low level
combustion westes and decontamination of failed eguipment can reduce
the waste volume and amount of radicnuclides to be buried. Also by
burying the waste in concrete trenches and keeping better records,
retrievability of the waste would be greatly Improved. Incineration of
the low level combustible waste (approximately 220,000 cubic feet per
year) would reduce the total annual solid radicactive waste volurme 6%
percent, or from 350,000 cubic feet to 145,000 cubic feet., This would
save epproxdimately T acres of land per year. Decontamination of feiled
equipzment would remove an estimated 20,000 curies of fission producis
and 500 to 2000 groms of plutonium per year from the dry wostes. Most
of this removed plutonium would be recovered while the fission products
would be stored in the high level liquid waste storage tanks.

The capital cost of providing these facilities 1s estimated at 92,72C,C00
with an annual operating cost of $TTS,COO; These costs are ltemized as

follovs:
Annual
Facilitles Capital Cost . Operatins Cost
(.\ (In addition wo Present Cosic)
- Incinerator & 950 000 & ko5 200
Decortanination Facilities 1 hOO 00O . 350 000
Burial Hoisi Facllity 8o 000 ¥o Incresse
Concrete Buriel Trench - 200 200 %
Burial Garden Survey 325 000 ** Mo Increase

Total (rownded) $2 700 000 5975 000

¥ This amount will be required each year for burlal trenches.

#: This amount may be one-time exXpense cost rather than & capita
cost.

ITT. RHVIEW OF SOTID WASTE DISPOSAL PRACTICES

A. Prescnt Burial Methods

g0lid radiocactive wastes from the chemlcal processing plants normally
contain elther plutonium or fission products as & contaminent. WVastes
containing low levels of conmtamination are generally packared in L.5
c'\ cubic-foot cardboard cartons and dumped in 25-foot deep carthen
: trenches. When the trench is about full, it 1s covered with at least

UNCLASSTFIZD
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B.

four feet of dirt. large pileces of failled equipment are placed in
wooden, metal or concrete boxes, devendent on shielding requirements,
and then buried in earthen trenches. ' '

The 15 burial gardens in the 200 Areas are divided into three
categories, namely, dry waste burial gerdens, industrizl burisl
gardens, and construction burial gardens. The dry waste urial
gardens recelve primerily low level solid waste packaged primarily
in cardvoard cartons. Al types of miscellaneous wastes have been
deposited st these sites ranging frowm comtaminated dirt and
potentielly conteminated paper to gloveboxes containdng multigram
quantities of plutonium. The solid wastes received from olfisite
are alsc burled in these gardens.

The industrial burlal gardens recelve waste usually packaged in
large wooden or concrete boxes, containing gross quantities of
Tission products. For the most part, these sites have been
restricted to the burlal of large pleces of falled or obsolete
equipment’ from the chemical separations plants.

The two consiruction burlal gerdens, both in the 200 East Axes, are
limited to burial of low activity wastes resulting from construction
work on existing facilities.

Since 1950, several large pleces of fialed equipment from the Purex
Plant have heen placed on flat cars and stored in s 400-foot-long

tunnel that is connected to the building below grads level, Light
carloads of equipment are cwrrently in storage.

Small waste vaults near the £22.T, 222.B, and 222-S Analytical
Laboratories have also been used for disposal of small quantities
of high level so0lid laboratory wastes. These wastes contain mixed
fission products and traces of plutonium.

Amount of Waste Buried

The s0lid wastes buried in the 200 Areas contained approximately
350,000 curies of radioactive fission products at the time of
original burial. After decay, approximately 50,000 curies presently
remain. The precise quantity is not known since records do not
contain the exact amount of type of contamination., The first formel
burial records were not started until Octover, 1959, and related
solely to the measured discards of stainless steel failed ecuipment.
Subsequently, in 1950, information was reeorded pertaining to the
source, the general type and the volume of the waste. Radiatiom
measurements were generslly taken primarily for personnel protection
but were not always recorded. The estimates of waste volume anrd
radionuclides content is, to & large degree, based on present
burial practices.

It is estimated that there are approximately 346 kilograms of
plutonium, 578,000 kilograms of uranium, and 310,000 kilograms of
other contaminated wastes such as missile parts, metal turnings,
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tools, gauges, etc., buried in the 200 Areas. Table I lists the
guantities and types of waste that have been buried in the 200 Area
burial gardens since startup of the plant.

At the present time, approximately 130 acres of land have been used
for burial purposes. Much of tre dirt is also contaminated as many
of the waste packages broke open when the trenches were backfilled.
The waste materials were packaged to provide confinement until burial
and were not intended to provide contaimment after they were buried,

TYPES OF WASTE GENERATED

The solld radiocactive wastes are both combustible and noncombustidble,
consisting of such materials as paper, rags, plastic, glass, wood, rubber
and failed equipment. The radionuclides contalned in the wasles are

-primarily mixed fission products, activation products, plutonium and

uranium. Table IT lists the quantities and types of solid wastes that
are gererated in the Hanford facilities plus some additional waste
received from offsite. The quantities of wastes shown arec based on
average quantities of wastes buried in the past with some adjustments
made for anticipated future facilities.

The chemical processing facilities operated by the Atlantic Richfield
Hanford Company generate about one-half of the total solid wastes Teing
buried at Hanford. In addition, one or two carloads of falled equipment
are stored in the Purex tunnel each year. Battelle Northwest Laboratory
and Douglas United Fuclear are the other major contribvutors of solid
waste. All other sources contribute less than 3 percent of the total
volume,

STATUS OF BURIAL GARDERS BY 1930

If present burial practices are continued and the volume of waste to be
buried is as shown in Table II, 12 acres of land will be consumed each
year. By 1980, this will increase the present 130 acres in burial
gardens to almost 300 acres and the volume of solid waeste in the ground
from the present 4.5 million cubic feet to 8.6 million cubic feet, The
radionuclide content of these wastes will be an estimated 200,000 curies
in 1980 as compared to an estimated 50,000 curies today (370,000 curies

. originelly decayed to 50,000 today). In addition, 20 to 30 carloads of

failed equipment will be stored in the Purex tunnels.

ALTERWATIVES TO PRESENT WASTE DISPOSAL METHODS

A. Introduction

Other solld waste disposal concepts are described aimed at reducing
the waste volume (and thereby reducing the land usage), reducing

the radionuclide cantent, improving retrievability, and providing
additional knowledge of the location and content of the buried
wastes. These concepts include incineratlon of the low level
combustible waste, decontamination of most of the failed egulpment,

- MICLASSTIFIED
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- burial of all solid wastes in concrete trenches and improved burial
ground identification.

B. Inecineration

1. Description

Incineration provides the greatest ratio of volume reduction of
the methods now commonly in use at nuclear facilities. Over 60
percent of the s0lid radicactive wastes generated at Hanford

are low level combustibles sultable for incineration. Assuming
a volume reduction rate of 20:1, the 220,000 cubic feet of
combustible waste can be reduced to 11,000 cubic feet. These low
level combustible wastes are estimated to contain less than 200
curies of radionuclides plus 5,000 grams of plutonium.

Compection rather than incineration could alsc be used to reduce
the waste volume., It could be applied to both combustible and
noncombustible waste but the volume reduction ratio is only 4:1
or less. Table III compares Hanford waste volumes before and
after incineration and compaction, and the wastes applicable to
each method. Intermediate level wastes sre excluded because of
. the equipment maintenance problems associated with high radiation.
: As can be seen from Table ITI, incineration provides greater
o volume reduction than compaction for Hanford wastes.

Wastes containing multi-gram quantities of plutonium have been
incinerated at Hanford for seversl years as a means of re-
covering the plutonium. A small continuous type incinerator,
designed for nuclear safety, is located at Z Plant. It is
planned to continue uwsing this incinerator for recovery of
plutonium from ¢combustible westes. Because of mechanicael and
material failures which have occurred, replacement of part of
this incinerator facility is planned. However, costs for such
replacement are not included in this study.

An incinerator facility can be provided to inecinerate all low
level combustible wastes. It is assumed that the wastes to be
incinerated would be limited to radietion.intensities no greater
than 100 mr per hour at the container surface and no more then
one gram of plutonium per cubic foot. The waste would be
separated &nd charged intc the inecinerator on a campaign basis
to achieve segregation of the long-lived fission products,
plutonium, and short-lived isotopes &8 much as possible.
Packaging of combustible wastes for incineration would be the
responsibility of the originating facility. The cardboard
boxes would be labeled with type and amount of contamination
and radiation intensity. The inciperator ash would be packaged
in 55-~gallon drums for burial.

UNCLASSIFIED
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The incinerator would have a design capacity of 500 pounds per
hour and be housed in a building approximately 40 feet by 50 feet
as shown in Figure I. The incinerator is envisioned to be batch
loaded on a semi.-continuous basis with the ash being removed by
conveyor to cooling bins prior to loadout in drums. The incin-
erator offgas system would consist of several air cleaning devices
and filters in series to keep release of radicactive materials
vithin established limits. Continuous monitoring as well as
eontrol instrumentation would be requived. The incinerator
facility would include waste storage space aml service areas.
Equipment would also be provided for burning _radioactive solvents.

The facility could be located anywhere within the 200 Areas, but
locating it near the T Plant exhaust stack would reduce the cost
as certaln existing facilities could be used. An incineration
facility as required has been proposed as a fiscal year 1969
budget item. This facility as described by Borgeson and lLee
(Reference 1) includes a small waste compaction unit which may
not be needed.

3. Costs and Timing

a. Capital Costs

The estimated capital cost for the incinerator facility is
$950,000., The cost 1s broken down as follows:

1) Incinerator Facility

Installation $600 000

Engineering 25% 150 000
: 750 000

Contingency and

Escalation (28%) 210 000

Total (Rounded) - 0 000

b. Operating Costs

Estimated operating cost for the inclneration facility is
$425,000 per year.

c. Timing

If funds are availeble in FY 1969 for the incinerator,
incineration of trash could begin in 1971. The design and
n construction schedule is ag follows:
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Page D.T

Months after Authorization

Start i Cﬂﬁﬂon
Design 1 12

Construction 3 24

Decontamination

It is proposed thet failed or cbsolete metallic equipment contami-
nated with milti-curie quantities of radionuclides be deconteminated
before disposal. Decontamination efforts would be to remove as much
of the contamination as practicable, not to the point where it can
be released as clean, but so that shielding would not be required to
handle the equipment during disposal or later during retrieval if
this is deemed desireble. .

. Bquipment to be decontaminated prior to disposal is in three

categories; 1) plutonium conteminated equipment which can be decon-
taminated in an unshielded contaimment facility, 2) fission product
contaminated equipment of such 8 s8lze that 1t can be transported to
the 221-T Decontamination Facility, and 3) fission product con-
taminated equipment too large to be transported to the 221.T
Building. These three categories are discussed as follows:

l. Plutonium Contaminated Equipment

a; Dipcussion

About 17,000 cubie feet of noncombustible plutonium con-
taminated waste are generated each year, primarily in the

Z Plant facilities in the Atlantic Richfield@ Banford Company.
Currently, a smell portion of these wastes, such as rubber
gloves, small f{ilters, and valves, which contain relatively
large amount of plutonium {more than 2 grams per cubic foot)
are leached to remove the plutonium. Other failed or
obsolete equipment such as process tanks, pumps and glove
boxes are cleaned in place and then removed and buried.
While these methods have been reasonably successful in
removing most of the plutonium, it is a tedious task re-
quiring large amounts of labor. The removal of plutonium
from the large pileces of equipment, such as glove boxes

and tanks, 1s only partially successful as facllities do

not exist for diemantling the equipment for cleaning.
Plutonium deposition monitoring instrumentation has showm
that even after the equipment has been cleasned in place,
multi-gram quantities of plutonium may still remain. It 1is
estimated that from 500 to 2000 additional grams of plutonium
could be recovered annually from the noncombustible wastes
(primarily feiled and cbsolete eguipment) in & plutonium i
decontemination facility.
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A plutonium decontamination facility can be provided to
better decontaminate failed and obsolete equipment prior to
burial. Techniques and equipment have not as yet been
developed for dismantling end decontaminating large pieces
of plutonium contaminated equipment, such as glove boxes,
but the technology for designing and developing such a
facility 1s esvailsdle at Hanford.

The concept for decontaminating lerge pleces of plutonium
contaminated equipment i1z to diamantle 1t and then employ
dry and wet cleaning technigues. Dismantling would be
accomplished in a large cell by people in plastic suits.
Power tool and hand techniques, such as scraping, brushing
and sbrasion, or wet techniques such as leaching, scrubbing,
or spray weshing, would be used to remove the plutonium.

" When decontamination 1s completed, the equipment would be

gprayed with a plastic resin to "fix" the remaining con-
tamination and then packaged in drums or boxes for burial.

Facilities

The plutonium decontamination facllity would be a new
structure with & process asrea as shown in Figure II. The
process ares would consist of a dismantling cell, a weti
chemistry leaching hood, and & decontamination spray cell -
all plutonium contaminated - swrrounded by a noncontaminated
ocperating area. Much of the equipmant for the diamantling
cell, which would require development, would include such
things as metal saws, shears, and grinders. The decontami~
nation spray cell would have spray nozzles and a recircu-
lation system for the decontamination solutions.

The leaching hood would be equipped for leaching the smaller
pleces of cut up equimment. The plutonium-rich leaching
solutions would be transferred to the 236-Z Plutonium
Reclamation Fecility. Chemical makeup tanks and feed tanks
would be required for the wet chemistry process. 4 flow
sketch of this wet chemlstry process 1s shown in Figure III.
This facility could be located anywhere within the 200 Areas.
However, locating it south of the 234-5 Building, near the
236.2 Plutonium Reclamation Facility, would reduce the cost
as certain existing facilities could be used. The venti-
lation system could be exhausted through the 291.7 exhaust
fans and stack, and the plutenium-rich streams can be

routed directly to the 236-Z facility.

2. Decontamination at 221-T Building

B,

Discussion N
Approximately 4l,000 cubic feet of intermediate level non-'
combustible wastes contaminated with an estimated 25,000
curies of fission products are generated each year at
Henford. About 80 percent of it comes from the 200 Areas
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chemical processing plants. These wastes are primarily
pieces of failed or cbsolete equipment, such as pumps,
agitators, pipe Jumpers, and process vessels. It is
estimated that 90 percent of this falled equipment can be
decontaminated at the 221-T Decontamination Facility. The
ability to remove most of the radionuclides from almost any
piece of equimment which can be transported to the T Plant
" canyon has been demonstrated during the past 10 years of its
operation. High pressure water, steam, detergents and
chemical baths have been used to deconteminate equipment
having initial rediation readings of several hundred rads
per hour down to levels which permit contact maintenance.
It is expected that, as an average, at least 90 percent of
the radionuclides can be removed from failed equipment.

The T Plant Decontemination Facllity can serve as a central
decontamination facility for the Hanford Plant. Failed
equipment contaminated with beta-gamma-emitting isotopes
could be transported to T Plant for decontemination prior
to burial. Following decomtamination, the equipment would
be spray-coated with a plastic resin coating to "fix" any
loose contamipatlion and then buried., Burial boxes for
shielding or containment would not be required.

Shielded trensfer boxes (casks) would be required for transe
porting the equipment from the operating plants to T Plant.
One transfer box is currently being used for transporting
equipment between plants in the 200 Areas. This box is
approximately 12 feet wide by 20 feet long by 1T feet high,
shielded with four inches of concrete. It is anticipated
that at least one new transfer cask car would be required.
This new cask car would be smaller than the exiating transfer
box but would have more shielding. Some preliminary decon-
tamination might have to be done at the shipping sites to
reduce the radiation to levels acceptable for transport.
Additional speclal boxes or casks would be required
periodically to transport pieces of eguipment too large or
too radicactive to be handled in the two transfer boxes
described above. The cost of these special boxes is not
included in this study.

Facilities

The 221-T Decontamination Facllity consists of the converted
canyon portion of an unused separations plant. The work
ares ig 40 feet wide by 800 feet long serviced by a T5-ton
remotely=-operated crane. Facilities have been installed in
some of the old process cells and on the canyon deck for
equipment decontamination. These facilities consist of
various tanks for immersion of the contaminated equipment.
in heated detergents or chemical baths, high pressure water
spray systems and sand-blasting equipment. Feacllities also
exist for repair and maintenance of decontaminated equipment.
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To provide capabllity for decontaminating the large volume

of failed equipment to be decontaminated prior to burial, ad-
ditional facilities would be required. These new facilities,
as well as the existing facilities, are shown in Figure IV
and would include a remote decontamination cell, an in-line
tank decontamination system, and two soa}:ing cells.

In eddition to the facilities installed in the 221-T canyon,
one ghielded shipping cask and railcar would be provided for
transporting highly radicactive equipment to the decontami.
nation facility. This cask would not be designed to meet ICC
regulations as it would be used only on the Hanford FPlant.

It would be a general purpose cask designed to provide 4 to 6
inches of lead shielding and as large a volume as can be
obtained within the weight limitations imposed by a standard
rall car. The cesk would be stainless-steel-cled and weigh
approximately 50 tons.

3. EuiEnt Too large for Decontamination at 221.T ,,Buildiﬁ

-1

L.

Discussion

Certain pieces of highly contaminated equipment are too large
to transport to the 221-T Decontamination Facility. These
include waste tank pumps with & length of 4O to 50 feet and
Purex process waste concentrators which cannot be removed
from the bullding when enclosed in & containment box.

The long waste tank pumps can be decontaminated and sprayed
with plastic resin &s they are removed from the waste tanks.
This decontamination equipment is shown in Figure V.

large pleces of falled equipment, such as the process waste
concentrators, are stored in two tunnels attached to the
202-A Puilding. The equipment is placed on 0ld flatcars
which are then pushed into the tunnel. A cross-section of
the tunnel 1s shown in Figure VI. It 1s planned to continue
using the tunnels as interim storage until either enough
falled equimment is accumulated to justify a decontamination
facility at Purex or until the radionuclides (much of it
short-half.life zirconium-niobium) have decayed enocugh to
allow transporting the equipment to the T Plant Decontami-
nation Facility.

Facilities

New improved facilities are required for decontaminating the
long waste tank pumps. A portable decontamination capsule,
chemical mekeup tanks and pumps would be required for each
of the 200 Areas. The decentamination capsiile would be a
long steinless steel cylinder equipped with spray rings and
nozzles. The capsule would be placed on the pump pit and as
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O the crane 1lifts the pump from the tank, it would pass through

the capsule where the spray rings would apply decontamination
solutions and & plastic resin coating. Portable chemical
makeup tanks and pumps would supply the eapsule. When not in
use, the capsule would be stored in a box to control contami-
nation spread.

No new facilities are needed at this time for the interim
storage tunnels at the Purex Plant. Tunnel capacity is now
estimated to be adequate until about 1980, so a decision to
bulld a new decontamination feeility at Purex for decontemi-
nating the stored equipment will probably not have to be -
made before the mid.l970's,

k. Costs and Timing

&. Capital Costs

Estimated capital cost for the decontaminstion facilities is
$1,400,000. These costs are broken down as follows:

1) Plutonium Decontemination Facility

. Installation $300 000
O Engireering 25% 15 000
$375 000
Contingency and
Escalation (284) 105 000
Total _ $ 480 000

2) TFission Product Deconteminetion Facilities

Installation 221-T Building

" Equipment $375 000
Tenk Farm Equipment TS5 000
Shipping Cask Car 100 000
550 000
' Engineering 25% 138 000
688 000
Contingency and
Escalation (28%) 192 GO0
m Total (Rounded) $1 Loo 000

UNCLASSTFTED
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b. Operating Costs

The new decontamination facilities will require additional
operating funds. These are estimated as follows:

Plutonium Decontamination Facility $125,000 per year

Fission Product Decontamination
Facilities $225,000 per year
Ce 'J.‘im:lgﬁ

If funds for the decontamination facilities are authorized
in eerly FY 1970, they could be in operation in FY 1972,
The design and construction schedule is as follows:

Months after Authorization

Start Completion
Design 1 W
Construction 3 30

D. Waste Burisl

1.

Discussion

Current burial methods result in large quantities of dirt
becoming contaminated when the waste is buried in the esrthen
trenches. This additional volume of contaminsted materisl
becomes particularly undesirsble when future retrieval of waste -
is considered. One burial concept which improves the retrieva-
bility of buried waste and provides better contaimment is to
prlace all of the solid wastes in concrete trenches. Such
trenches would provide safe waste storsge for many years and
would greatly reduce the cost of any future retrieval.

The 50114 wastes to be burled in the concrete trenches will be
packaged in various conteiners. Incinerator ash would be in 55-
gallon drums and intermediate level wastes irn metal containers »
vwhile large pieces of falled equipment would be placed directly
into the trench. Records will be kept pertaining to the type,
quantity and location of the waste and radionuclides buried.

Facllities

As conceived, the concrete trenches would be approximstely 20
feet wide by 30 feet deep arnd several hundred feet long.
Divider walls would be provided at intervels dependent on the
type of waste being buried. Removal cover blocks would seal
the trenches. An enclosed, portable gantry crane would be used
for routine burial of low level wastes. This structure would
rrovide contamination control and would simplify the day-to-day

UNCLASSIFIED
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burial operaticns. 'The concrete trench and portable crane are
shown in Figure VII. Iarge pieces of failed equipment would be
placed in the trenches by motor crane.

Other concepts which may be considered for waste burial are under-
ground tunnels, underground calssons, unused underground liquid
waste storage tanks and above ground metal buildings. It appears
that the unused liquid waste storage tanks would provide satis-
factory storage for small containers of intermediate level wastes
and that above ground metal buildings might be satisfactory for
very low level wastes.

Costs and Timing

8. Capital Costs

Estimated capital cost for the burial facilities is $280,000.
This would provide the enclosed gantry crane for unloading
the waste and enough concrete trench for one year's burial
requirements. The costs are as follows:

1) Enclosed Gantry Crane

Installation $ 50 000
Engineering 25% _12 500

$ 62 500
g?ﬁﬁiﬁ?é@% 17 500
Total $ 80 000

2) Concrete Trench

Installation $125 000
Engineering __31 000

156 000

Contingency and
Escalation (284) L 000

Total §200 000

b. Operating Costs

No additional operating costs are anticipated for the waste
burial operations.

¢. Timing
If funds are made available for the proposed burial concept

svmrer A SV
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in FY 1970, the new burial trenches can be available for use
in FY 1971. The design and comnstruction schedule is as

follows:
Months efter Authorization
Start Completion
Design 1 8
Construction _ b 12

E. Transportation

The cost of packaging and transporting the wastes from the 100 and
300 Areas to the 200 Area waste disposal facilities is not included
in this study. It is assumed that this would be the responsibility:
of the sender.

VII. BURIAL GARDEN IDENTIFICATION

Past practices of mapping, marking and recording burial garden trenches
in the 200 Areas are inadequate when future retrieval of the waste is
contemplated. The first burials were made only 20 years ago and
difficulty hes already been experienced in determining the exact location
of failed equipment, This difficulty can be attributed to the grid
system used in the 200 Aress. Yo single universal grid system has been
established for the entire Hanford Project area. Because the present
system does not take into account the curvature of the earth, discrep-
ancles in the true locations of structures could arise depending on the
monuments from which the survey is made.

A Lambert or Washington State coordinate system should be established
for the 200 Area buriel gardens. The area would be resurveyed to
determine old burial gardens coordinates as accurately as 1s practicsl.
Current burial garden records and meps would show the locations of waste
and type and quantity of contamination.

The estimated cost of resurveying the entire Hanford complex is approxi-
metely $650,000 of which $450,000 is for ground survey work and $200,000
is for an aerial survey. The U. S. Corps of Engineers would provide
aerial photographs of the erea with a lambert Grid System superimposed
on each photograph. From these photegraphs, 1t would be possible to
scale off distances to within approximately three feet.

The portion of the cost for the 200 Areas is sbout 50 percent of the
total cost of $325, 000. Of this amount, $80,000 would be required to
update the bhwrial garden records. T

The work could be completed approximately 24 months after funds are made
available. )

Conglderation has been given to providing permanent barriers to the old
terminated burial gardens in lieu of the removel of equipment in the

UNCLASSIFIED
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event that the land were to be abandoned or returned to public usage.
Such barriers would prevent persons from inadvertently uncovering the
contaminated waste. Such a barrier is envisioned as concrete or asphalt
paving of the eniire burial gardens. While this method is considered a
possible alternate to removal, it does not appear to be practical as

long as recovery of the waste is being considered. Two inches of asphalt
raving is estimated to cost $4,250 per acre and two inches of lean
concrete is estimated at $8,600 per acre.

HAZARDS

The hazards associated with the s0lid waste disposal facilities dis-
cussed in this study are no greater than those assoclated with the
Present disposal methods. The types of activities required in operating
most of these facilities are cwrrently practiced ai Hanford. While
large volume incineration is not being done here at present, inciner-
ators are in common use throughout the world with several being used for
radioactive waste disposal. 1In general, the waste disposal concepts
discussed would reduce the overall long=term hazards by providing
better containment and control of dry wastes.

RESEARCH AND DEVELOPMENT

Some development effort is required for the solid waste disposal
facilities discussed in this study. This effort, estimated to cost
$150,000 over & two-year period would include the following:

1} Improved instrumentation for quantitatively messuring the
amounts of nuclear materials and fission products in waste
packeges and falled equipment;

2) Design studies and test programs to evaluate incinerator
materials and design comcepts; and

3) Development of tools and technigues for decontaminating
plutonium conteminated equipment.

Other research and development programs aimed at reducing solid vaste
disposal costs by developing new processes may be desirable, Some
programs which may be worthy of consideration are:

1) Design studies which will establish criteria for meking
disposal considerations a part of the initial equipment

design;

2) Other decontamination processes such a&s removal of metal by
electrolysis; and

3) Volume reduction of failed equipment and other noncombustibles
by using a large compactor or a smelter.

. |
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APPENDIX E

SITE CLEANUP COVSIDERATICNS

INTRODUCTION

Reprocessing nuclear fuels at Hanford since 1944k has resulted in release
of radionuclides to the soll of the 200 Areas platesu. Although these
radionuclides are believed "safe" at present, future climatic or geo-
logical changes, or a desire to release the land for unrestricted publiz
use, may, at scme future date, Justify the expense of removing the
radionuclides for storage at some other site. Apperdix E develops
"order of magnitude" costs for removing the contaminested eoil arnd solid
wastes from the 200 Areas and transportinz them about 1500 miles for
storage 1in abandoned salt mines (say, central Kansas).

DISCUSSION

A. Past Activities Resulting in Soil Contamination

1. Swamps, Cribg, and Specific Retention Trenches

Discharge of low activity level waste to swamps, intermediatc
activity level waste to cribs, and orgenic and scavenged salt
wastes to specific retention trenches have produced areas of
so0il which ere contaminated in varylng degrees with various
types of radionuclides. Mest of the radionuclides are sorbel
in the soil and are held high in the soil columns (Reference 1).
In the 200 Areas there are about 150 liguld waste disposal sites
containing en estimated 250,0C0 pounds of uraniunm, 220
kilograms of plutonium, 48,000 curies of strontium-90, and
45,000 curies of cesium-13T7. A detailed listing of ell liguid
disposal sltes and thelr estimated radionuclide contents 1s
included in Appendix A.

2. Buried Sc¢lid Waste

8¢11d materials resulting from plant operations (for example,
wiping tissues, rags, rubber gloves), contaminated with vericus
radionueclides are sealed in cardboard boxes and buried in con-
trolled buriel gardens. Failed process equipment contaminated
with radionuclides is stored in tunnels adjoinlng the Purex
Plant or placed in wooden or concrete boxes and buried in con-
trolled burial gerdens. TIiifteen controlled buricl gardens
covering about 130 acres of land in the 200 Areas contain an
estimated 350,000 grams of plutonium, 1,140,000 pounds of
uraniwm, and 59,000 curies of mixed fisslon products. A
detailed listing of the so0lid waste disposal sites is inclucded
in Appendix D.
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Cﬁw 3. Buried Lines

Radicactive waste solutions are transferred from process tuildings
to waste storage facilities and discharge sites, and between the
200 E=st and West Areas through buried transfer lines. Some of
the lines are enclosed in concrete or corrugated steel encasements
that provide double contalnment between the waste solutions and
the soil, There are approximately 100,000 feet of buried radio-
active transfer lines in the 200 Areas, of which about 10,000 feet
are encased {Reference 2). Residusl radioactivity in such lines
and leaks essoclated with a few of the lines would require that
the lines and dirt assoclated with lesk areas be dug up and re-
moved before the site could be released.

k. Spills

Accldental redionucllide contamination infrequently ocecurs during
nermal plant operations (for example, diversion box Jumper
changes, tank farm pump changes, waste and product solution
spills). Contaminated soil resultihg from such incidents 1s
usually removed and burled, or covered over with clean goil and/or
gravel, Asphelt or tar is sometimes used to cover contaminated
soil and keep 1t in place. Approximately one million cubic yards
of 501) are contaminated in the 200 Areas as a result of spills
and radionuclide spreads (Reference 3, 4) and would require re-

(—W moval to permit unrestricted asccess to such present controlled

’ access zones.

B. Method of Site Cleanup

The radionuclides would be removed from the 200 Areas plateau by
digging up the contaminated soil and shipping it offsite for
permanent storage in abandoned salt mines (for purposes of this
study assumed to be central Kansas). Only the costs incurred for
the soil removal and shipment were consldered. No costs were
developed for unloading or storing the soil at the salt mine.

The slternative of leaching the radionuclides from the contaminated
soil was considered but relected as & basis for the studies.
Although strontium-90 and cesium-137 can be leached from the soil by
using large quantities of nitric acid (Reference 5, 5), limited soil
decontamination work has shown that the quantitative decontamination
required to release the slte for unrestricted public use cannot be
simply achieved. Trensuranlc meterials do not leach from soil as
well as cesium and strontium. A recovery rate of 90 percent is all
-that is expected in & scheme to leach plutonium from contaminated
sand (Reference 7) by using & combination of nitric and hydrofluoric
acid as leaching agents.

C. Limitations of the Study

<t\ This study develops the costs of removal of contaminated soll and
g80lid wastes assoclated with the cribs, specific retention trenches,
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swamps, burial gardens, spill areas and the buried transfer lines.
It also develops costs for disposal of large eguipment stored in the
Purex rallroasd tunnels. Removal of contamlnated process bulldings
and suxiliary facilities 1s pot included in the site cleanup study.

They are assumed to be sealed and left in place.

Removel of present ground water contemination was also not considered
in the study. It is made up largely of l-year half-life ruthenium-106
and l2-year half-life tritium. If radicactive discharges to the
environment were diseontinued, ground water eoncentrations would
eventually decay to concentrations of no concern.

Costs for removing contaminated soil resulting from "high level waste"
leaks within existing "high" and "intermedlate" level waste tank farms

is not considered in this study. BSuch costs ere developed in an
earlier study (Reference 8), :

Hazards

1. Digg;ggﬁﬁazards

Hazards assoclated with removing the contaminated soil from the
200 Areas are of two types: 1) those assoclated with excavaticn
work (for example, cave-ins), and 2) those associated with
"radionuclide” mining (for example, potential contamination
"spreads" and personnel radiation).

Cave=in hazards would be sultably controlled by keeplng the slopes
of the excavations egual to or less than one. Radionuwelide
"spreads" can be prevented by using portable, prefabricated steel
bulldings to cover the dipgging sites, and using minimel spraying
of water to control dust. Radlation exposure hazards can te
minimized by using remotely operated large mobile shovels similar
to those used in iron and oll sand mining industry and by the

use of sultable respiratory protection by operators.

2. Shipping Hazards : ‘ \

Hazards associated with shipping contaminated dirt inciude
potential for personnel exposure, and contamination resulting
from leaky transport containers, and from rail accidents. These
hazards can be overcome by designing special railroad cars and
shipping contalners that meet the Interstate Commerce Commission
(Reference 9) and Atomic Energy Commission (Reference 10)
regulations for shipping radioactive materials.,

III. COSTS TO CLEAN UP THE SITE

A.

Cleanup Costs Resulting from Plant Operation, 194k - 1957

1. Cribs and Specific Retention Trenches

The 501l beneath the cribs acts as lon exchange medie to remove
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(f) radionuclides and transuranics from waste solutions as the
solutions percolate through the s0il to grownd water. The ion
exchange propertles of the soil and the radionuclide distribution
in the soll columns beneath the cribs are dependent on factors
such as waste solution composition and flow rates, nature and
concentration of complexing materials discharged to the cribs,
and geologic structure of the sgoil. Since these factors vary for
each waste stream and crib, the radionuclide distribution varies
from crib to crib, Radionuclide distribution data are avallable
for some cribs (Reference 1, 11) but do not exist for the
mejority. The avallable data indicate thet about 99 percent of
the radionuclides are contained in the first 30 feet of soll
beneath the ¢rid and nuisance conteminatlon is usually encountered
about 80 feet below the cribs.

The horizontal spread of waste solution below & disposal site is a
function of waste flow rate and the geology beneath that site.
lateral spreads differ from cridb to crib since the geclogy under-
lying the 200 Arees differs between crib sites (Reference 12, 13,
14). An estimated spread of 50 feet (that is, a 20il column 50
feet in diemeter larger than the crib diameter) was assumed for
all cribs in order to caleculate velumes of soil removed. Five
wells drilled around each disposal site are assumed required to
map the actual horizontal and vertical radionuclide distribution.

(-j ' Quantities of noncontamineted soil must also be moved so that the

h slopes on-the sides of all the excavatlons are kept equal to or
less than one to prevent cave-~ins. A slope of one was used te
calculate the volume of overburden that must be moved. Calcu-
lation based on the above estimates show that 11.5 million cubic
yards of contaminated soil must be removed and shipped offsite,
and 104 million cublc yerds of overburden must be moved. The
11.5 million cubic yards of contaminsted soil include an estimated
2 million cubic yards of highly contaminated soil (approximately
0.056 curies of beta and gamma activity per cubic foot) located
near the crid surface, 9 million cubic yards of wmoderately con-
taminated soll (approximately 0.0l microcuries of betz and gamms
activity per cubiec foot), and 0.5 million cubic yards of soil
contaminated with plutonium (Z Plant cribs) and uranium.
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Table 1
E _____ . ]

Costs for Removing Radionuclides from Cribs
and Specific Retention Trenches

(In Millions of 1967 Dollars)

Capital Costs * Li.h
Operating Costs ' 41,6
Shipping Costs 1l 327.0
Total 1 810.0

* Capital equipment purchased for removing and
transporting the soil from the cribs and specific
retention trenches will algo be used for removing
soil from the swamps, spill areas, burial gardens,
and the buried transfer lines. The capital costs
presented in this table, therefore, include those
for Tebles 2, 3, 4, and 5.

Swamps

Essentially, all of the radionuclides discharged to the swamps
are conteined in the sediments on the bottoms of the swamps.
The estimated volume of soil removed from the swamps has been
determined by assuming that the top three feet of dirt would
be removed, or a total of 31 million cubic yerds. Thirty
radiological wells placed strategically throughout the swamps
will establish redionuclide spread helow the swamps.

Table 2

Costs for Removing Radlonucllides from the Swamps

(In Millions of 1967 Dollars)

Capital Costs *

Operating Costs 140
Shipping Costs 33
Total éﬁ'

* See Table 1.
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3. Spill Areas ’

Spills and other accidental radionuclide discharges usually
contaminate only the growmd surface. The estimated volume of
dirt removed from spill areas, assuming the top three feet of
soil would be removed, is one million cubic yards.

Although contamination spread incidents in the 200 Areas are
falrly well documented (Reference 3, L) estimates of the
anount of yadiopuclide discharged and the areas of land con-
taminated ere sparse. The million cubic yard figure must be
consldered & rough estimate baged upon the well documented
date and assuming 20 percent more land requiring removal would
be found by extensive searching.

Table 3

- Costs for Removing Radionuclides from Spill Areas

(In Millions of 1957 Dollars)

Capital Costs *
Operating Costs ‘ 3
Shipping Costs 113
Motal 116

¥ See Table 1, page E.5.
Burial Gardens ’

Contamination in burial gardens is contributed by the packages

of waste themselves and contaminated soil resulting from package
breakage or disintegration after buriel. Soil in the burial
gardens other than that in the trenches is usually not conteminated,
but the removal of buried material would likely spread con-
tamination. Estimated volume of soil removed from the burial
gardens, assuming all dirt in the burial gardens would be removed
to a depth of 20 feet, is 12 million cublc yards. Approximately
1.2 m{llion cubic yards of overburden must alsc be removed to

keep the slopes of the excavationg equal to or less than one.

Costs for removing the large equipment that is buried and stored
in the Purex railroad tunnels are also included in Table k.
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Table L

Costs for Removing Radionuclides from Burial Gardens

{In Miliions of 1967 Dollars)

Capital Costs ‘ ) *

Operating Costs 78
Shipping Costs 1352
Total ':ﬂl.___&;g

¥ See Table 1, page E.5.

Underground Transfer Lines

Transfer line fallures and leaks are not well documented and
amounts of contaminated soil resulting from leaks are not
aveilable. The assumption that nine cubic feet of soil will
be removed with each fool of line was used to calculate the
volume of soil removed, 43,000 cubic yards. The pipe would
be removed, decontaminated, end shipped offsite using the
equimment originally provided in Section A-k.

Table 5

fosts for Removing Underground
Waste Transfer Lines

(In Millions of 1967 Dollars)

Capitel Costs ' *
Operating Costs 2
Shipping Costs _9
Total 4

* See Table 1, page E.5.
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Table 6
Summary of Coste to Remove the Contaminated Soil
Resulting om ration
1 - 1967

(In Millions of 1967 Dollars)

Waste Disposal Facllities

Cribs and Specific Trenches 1 810
Swamps 67k
Spills 116
-Burial Gardens 1430
Hot Waste Lines T
Total 4 037

B. Additional Cleanup Costs Resulting from Operation, 1967 - 1980

1.

Basis I

Cleanup costs presented in Section III-A were calculated for
removing the contemination generated during the previous perisd
of Hanford operation. Additional costs will be required to
clean up the site. Thne following assumptions were used to
develop these additional costs:

8.

b.

Ca

d.

€.

Cribs are used at 30 percent of the present rate, no
specific retention eridb disposal is permitted.

Present burial practices are continued (see Appendix D
for estimated volumes).

5plll experience 1s the same as in the past.

About 30 percent more buried lines are installed.

No new swamps are used.

-

Results of calculations based on these assumptions are presented
below,
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Table T

Increased Capital and Operating Costs Continued

for Site Cleanup Required
Because of Plant Operation Through 1980

(In Millions of 1967 Dollars)

Waste Disposel Facilities Additional Costs
Cribs : 7

Swamps 0

Spills 58
" Burial Gardens ’ 1 870

Hot Waste Lines ' 3

Total 1938

Basis II

If plant operations continue through 1980 and money is provided
for facilities to reduce enviromnmental pollution as ocutlined in
Appendix A through D, the following additional costs will de
needed for site cleanup. The following assumptions were used
to develop these costs:

B

b.

Cs

d.
e.

T.

Cribs are used at 10 percent the present rate and no
specific retention cribbing is permitted.

A waste incinerator is provided for disposal of combustible

materials and the resulting ash is stored in concrete
burial vaults.

Equipment 1s deconteminated prior to buriel in concrete
burial vaults.

Spiil experience 1ls the same as in the past.

Ahout 30 percent more buried lines are instelled.

No new swamps are used.

Results of calculatims based on these assumptions and cost
estimates developed for present slte cleanup are presented below.
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Table 8

Increased Capital and Operating Costs for Continued
Site Cleanup Required Because of Plant Operation Through 1980

Assuming Environmentel POLLution 18 Reduced

(In Millions of 1967 Dollars)

Waste Disposal Fecilities Additional Costs
Cribs : , b
Swamps 0
Spilis » 58
" Burial Gardens - | ol

Hot Waste Lines 3
Tota.lr 1.010

C. Cleanup Costs Resulting from Plant Operation, 1944 - 1980

Total costs for removing the radionuclide contamination in the soil
of the 200 Areas as & result of reprocessing nuclear fuels from 1944
through 1980 are presented below,
Table 9 ‘
Summary of Cbsts ‘to Remove Radionuclide Contamination
Resulting from Plant Operation, 194h - 1980

(In Millions of 1967 Dollars)

Basis I (Section III-B.l)

Costs from Table 6 & 037
Costs from Table T 1938
Basis II (Section IIT-B.2) 2zle
Total from Table 6 L 037
Total from Table 8 1 0l
504
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I. IRTRODUCTION

A number of studies have been made in the past several years (References 1
through 6) with the objective, either primary or secondary, of determining
changes in the Hanford Project ground water system resulting from potential
alterations in land use, major changes in plant effluent dispossl practices
or other causative factors. The results of these studies, which utilize
simulation modelling techniques, are directly applicable to Hanford Waste
Managerent programs, and specifically to those parts of the programs con-
cerned with the prevention of radionuclides in wastes from entering the
surrounding environs (Columbia River) in radiclogically significant
amounts.

The purpose of this summary is to interrelate potential changes in ground
wvater elevations and flow system with the resultant effects on waste
radionuclides in the water table and overlying vadose (partially saturated)
zone.

II. DISCUSSION

(‘\ A. Past and Present Ground Disposal Practices

Bagic waste management philosophy for the 200 Areas has been that the
ground water beneath the project was not avallasble to the general
public, and thus, that the limiting factor on the contamination of
the ground water was the eventuality that radionuclides would enter
rotable water supplies and cause additional radiation exposurce to
persons living outside the control area. Ground water control limits
are placed on long-lived radionuclides directly beneath & disposal
site, such that the disposal facility is removed from further use
when the concentration of any long-lived radionuclide is detected in
the ground water in concentratilons approaching the Atcmic IEnergy
Commission drinking water limit for nonoccupational workers. Tritium
and ruthenium are the exceptions to this general rule. Ground water
limits are esteblished for tlese two radionuclides at the toundary of
the Hanford Project. Ground disposal of low-level ard some inter-
mediagte-level liquid wastes has been, and continues to be, under
rigidly controlled conditions. Such controls consist of decontomi-
nation of process wnstes to the mafimum practicable extent by in-plent
treatment methods, the evaluaticn of both routine and nonroutire
wastes for soil sorption characteristics prior to and concurrent with
disposal, and routine monitoring of long-lived and short-lived redic-
nuclides in the partislly saturated and saturated zones. In addition,
measures have been taken for the rapid detection of stored high-level
and intermediate-level wastes that might enter the s0il under accident
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conditions (for example, weste tank or pipeline leak). Ground disposal
of wostes, elther Intentienal or aseidental, is backed up by ¢ontinuing
rescarch prograns that are directed toward achlevings the predictive
capabilities desirable for assuring the continued safetly of such
operations.

Actual plant waste disposal studiles continue to show that in most
cases essentially all of the long-lived radionuclides of concern are
held by soll reaction mechanisms within a few tens of feet bencath
disposal facilities and well above the regional water teble which is
nominally 200 feet below the facilities in the 200 Arecs. Also, the
downward migration rates of these radioruclides, due to soil column
drainage several years after facility retirement, is extremely slow --
on the order of several inches per year as & maximum. These obser-
vations confirm the predictions resulting from many years of laboratory
reséarch. Beveral fairly recent and extensive waste facility explor-
atory drilling and sampling programs (Reference 5, T) also confirm the
deposition patterns as have scintillation well logging studies carried
out routinely in the 200 Areas. In the instances where long-lived
radionuclides have been detected in ground water or in deep drilling
samples, they vwere present in very low concentrations (at moximm 100
times above the recommended drinking water limits), in small total
quantities, and only at locatlons quite close to the disposal facility.
In no case has & high concentration front or zone of long-lived
radionuclides (for example, concentrations approaching that noted at
erib upper surfaces) been detected in close proximity to the regioral
water table. Despite the limited migration of radiolsotopes throush
the goll, very lov concentration "leakage" of radioisotopes, even
those exibiting high soil uptale efficiencies, may occur into the
water table after a significant volume of waste hos been discharged
to & facility. These low concentrations due to leakage have been
taken into account in establishing the rigid ground water conteami-
netion lirits for facility abandorment and replacement.

The subsequent movement or migration of trace quantities of long-
lived radionuclides in grownd water toward surface waters also is
extremely slow due 1o soil sorption reactions occurring in the
saturated zone. Typically, the rate is on the order of ocne-hundreth
or less of the actual ground water movement rate {Reference 8). Thus,
depending on the water movement rate and the types of earth materials
through which the water moves, the travel (decay) time before cntry
into surface waters Is likely to be several centuries or longer.

Pregsent Status of Radionuclides in Subsurface Soils

Short-lived radisnuclidss that ave well-rvetainad by the 5611 ave 6T
little concern in that they rapidly decay to innocuous ccncentrations.
Of more concern are the poorly sorbed isctopes having intermediate
half-lives and the long-lived isotopes that are well-retained but
will remain o potential hazard for decades or centuries.
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(-3 One-year ruthenium-106 - rhodium-105 is poorly removed by the soil

from meny waste effluent streams and does appear as the major short-
1lived radiocontaminant in ground water, and travels at about the same
rate as the ground vater. The present major travel path from the
200 Areas to the Columbie River, however, affords appreciable tirme
(approximately 10 years) for the ruthenium-1035 and its davghter to
.decay to very low concentretions pricr to river entry. For the past
several years the ruthenium-105 concentration front trat approaches
the recommended nonoccupational drinking water limlt has been
stabilized at a distance of from 5 to T miles from 200 East Arca,
about half way to the Colurbia River (Reference 9), This equilibrium
is due to a combination of essentinlly steady state ground water flow
conditions, dispersion effects of the heterogencous soils, the amount
of radionuclide discharged to disposal facilities, and the decay -
(travel) time.

Iritium produced by the fission reaction is present in 200 Area
vastes in measurable concentrations (Reference 10); and, 1ike
ruthenium-103, is not retaired appreciably by the soil, Ground :
water monitoring results over the past 6 years have shown that the 3
concentration front approaching nonoeeupational drimlinz wweter limits
has reached equilibrium et about 7 miles from the 200 East Ares, and
is at or below the background 3y concentration in the Columbia River
prior tc river entry. Decay during travel in the ground water is
much less effective in reducing the concentration of 13-year 3y than

('\ is the case for ruthenium-105. The major factors involved in stabi-

‘ lizing the ground water 3y plume appear to be the quantity of radio-

nuclide discharged and dispersion in the flow system.

Prinary sources of long-lived radionuclides in subsurfece goils are
disposal facllities and waste storage tank leaks. That ectivity
assoclated with shallov-buried dry waste 1s of much less concern,
since even if it should become mobile by some possible leaching
action, it would be immediately sorbed and retained by the soil
beneath the buriel trenches. A recent drilling and sampling prosram
underteken in the 200 West burial grounds did not reveal any indi--

cation that leashing of these wastes has occurred (Referenmse 11).
The table below presents the amounts of long-lived radiolsctopes

discharged to the soil from various sources. The present inventery
1s somewhat less then this due to decay. '
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(73 Quantities of TLong-Lived Radionuclides Discharggi .
to Ground from Various 200 Area Sources (Reference 12)
_ Radlonuclide —
Cs=l13T7 Sr-90 Pu
Source (c1) (ci) {kg)
Tank Teaks a0 000 * *
Trenches - Speeifiec 30 000 10 C0C 2
Soil Retention
Cribs 13 000 32 000 230
Swanps 500 600 9
Dry Wells 400 100 8

*Strontium and plutonium are predominately in the sludge
layer and thus would be in much lower amounts in the
501l than cesium,

As stated earlier, the bulk of these radioisotopes (more than 99
percent) are retained by the soil immediately beneath the waste
. facility. Figure 1 presents results that are typical of those
O | obtained from exploratory drilling and sempling studies of disposal
sites (Reference 6), Ceslum-137 and strontium-90 concentrations in
the soll decrease by factors of 500 or more within about 40 feet of
the bottom of the facllity.

Figures 2 and 3 show typlcal results obtained in weste tank leak
studies (Reference 13). Figure 2 presents information on cesium-137
distribution with depth. No significant contamination was found at
depths greater than about 20 feet below the tank bottom level.
Figure 3 shows the rapid decreamse in cesium-137 concentrations (at
a depth of 60 feet below the surface) radially from the leak
locatlon. FEven for the relatively high-salt supernate that leaked
into the soil, cesiwm-137 uptake and retention was appreciable.

Tables I and II present information on the estimated quantities of
long-lived radionuclides stored on solls beneath 200 Area waste
disposal sites and within 100 feet of the present water table
(Reference 14). The estimates were based on analyticel results of
samples cobtained in exploratory drilling programs and from garma
scintillation well logging records. The sites evaluated have
received over 80 percent of the reported radicactive materiel dis-
charged to ground in the 200 Areas. Based on availsble information,
the wastes stored beneath the remainder of the sites would not be
: expected to measurably increase the tabulated velues. Tac accuracy

. of the estimates 1s belleved to be well within an order of maznitude,
and any bias in the estimates is believed to be in excess of the

D true values.
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(:3 C. Effects of Increased Water Table on Radionuclide Movement

Increases in the water table elevation beneaih 200 Area waste disposal
s51tes will subject radionuclides now retained in the Qeep soill zones
to the leaching action of ground water. Also, such chanmes may te
accompanled by significant ®lterations in flow paths aad travel times
for the leached radionuclides and for those already in ke ground
water. Since the flow system goes through & rather grodus) transient
rhase prior to reaching steady-state conditions, travel tirmes and
paths will be changling continually dwring the approach to equilibrium.
These transient conditions are extremely difficult to evaluate for
large, heterogeneous flow systems; the accuracy of such evaluations
are greatly dependent upcn accurate definition of the causative
factors that might bring about changes in the flow system, knowledse
of the soil characterictics (for example, permeability) of the rewly
saturated materials and the availability of good aralyticzl redels
that at this time are nonexistent. ,

If the conditions can be specified that contribute to woter tatle
changes (for example, the boundaries of an ares contemplated for
irrigation development and the anticipated ground water recharge
rate), then a steady-state solution of the effects on water table
elevation can be obtained. Comparison of new caleculated sieady-
state conditions with present ones yields qualitative indications
of transient phase conditions. However, even to effect a steady-

('\ state solution it 1s necessary that = specific set of assumed con-

- ditions be stipulated. Past experience and recent simulation
modelling studies have provided information relative to the effects
on the water table of water additions at various locations on the
project. Most epparent from experience is the relatively repid
initial buildup of the ground water mound beneath 200 Weat Area due
to plant operations, about GO feet in 7 years.

A study was jJust completed in which the irrigation of four specific
areas on the Hanford Project was simulated, by digital computer
methods, to determine the integrated effects on the water teble
beneath the project. The irrigated areas, shown in Figure 4, and
totalling more or less 55 square miles, consist of about 10 sections
of land in the Horn Rapids Triangle (AS, about 29 sections north of
the 300 Areg (B), 10 sections west of 200 West Area (C), and 6
sections west of the Yakima Barricade (D). The study also assumed
that the Ben Franklin Dam would be in place with & reservoir
elevation of 400 feet and a nominal river flow rate of 150,000 cubic
feet per second. The integrated water table rises were predicted to
be about 80 feet beneath 200 West Area end 40 feet beneath 200 East
Area. The arrows on Figure 4 indicate the probable directions of
ground water flow from various locations in the vicinity of the 200
Areas. Water table increases much in excess of 4O feet beneath 200
East Area should be evaluated from the standpoint of the development
: of seepage onto the ground surface. The topography of several areas
along Geble Mountain, particularly near the west end, is such that
{'\ ground water (and contained radionuclides) could form surface ponds

UITCLASSIFIED
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at a nunber of low areas and possibly surface contamination control
problems.

Estimates were made of the minimum travel times for ground water to
move from beneath 200 Area disposal sites to the river. The shortest
travel time for ground watexr leaving the inundated crib sites, 12 to
13 years, is approximately elong the path of the arrow pointing north
and then northeast from between Geble Mountain and Geble Butte. The
accuracy of travel time estimates, in this case, is related directly
to the accuracy of soil permeebilities used in the model. Permea-
bilities for areas north of Gable Mountain ere not known as accurately
as desired; therefore, the uncertalnty of the calculated travel times
may be relatively high.

The minimum travel time is nearly the same as the present travel
time toward the southeast from 200 East Area and alsoc as that pre-
dicted in the Ben Franklin Dam study (Reference 6). Therefore,
conditions relative to river entry of poorly-sorbed radionuclides
(ruthenium-106 and 3y) now in the growd water or those that will
enter in the future (assuming no significant changes in plant
operating or waste disposal practices) are essentially the same as
these discussed earlier. Appreciable reductions in the quantities of
ruthenium.106 and/or 3y discharged to ground will result in less
total ectivity entering the river and may also result, in time, in
significantly reduced distances of the various concentration level
"fronts" from the 200 Areas. Dispersion (end related phenomena) may
well play & major role in this latter comsideration, as it evidently
does along present travel paths: Therefore; it 1s not possible to
make generalized definitive statements along this vein without more
detalled investigations.

The quantity of long-lived radionuclides subjected to leaching by the
predicted increases in water table elevations would consist of about
30 curies of cesium-137, 60 curies of strontium-90, and 30 curies of
cobalt=-60 (from Table III). Certainly, the leaching would not occur
rapldly but would extend over a period of at least several years due
to the gradusl nature of the incresses in water table elevation.
Also, these long=lived radionuclides; with the possible exception of
S=year cobalt-60, would move at a rate much slower than the water
movement rate and thus experience appreciable decay.  Although decay
would result in some reduction in cobalt-60 concentrations, the
major factors limiting cobalt-50 concentrations in poteble waters
would be the leach rates (rate of water table rise), dispersion and
£inally river dilution.

If 1t is assumed that the water table riges at the relatively repid
rate of ten feet per year and the movement rate of strontium and
cesium 15 conservatively 1/50th of the groynd water flow rate, a
concentration reduction factor of about 10° (600-year travel time,
30-year helf-life) would be applicable to the amounts of strontiumg0
and cesium-137 sublected to leaching and, on a daily basis, assuming
leaching over & S-year period, a further reduction by a factor of
about 1500 would be applicable. On this basis the guantities of
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D.

strontium-90 and cesium-137 at river entry locations would be about
L x 16-2 and 2 x 10-2 microcuries per day, respectively. Assuming
complete river dilution the strontium and cesium concentrations in
the river contributed from 200 Area leaching would be approximately
1 x 10-13 microcuries per liter and 5 x 10-1% microcuries per liter,
respectively. These are well below the noncccupational drinking
water limits of 3 x 10~% microcurles per liter for strontiun and

2 x 10-3 microcuries per liter for cesium,

The above evaluation assumes that the lon exchange charscteristics

of the soils through which the wastes will flow are reasonadbly
favorable and similar to those existing in 200 and 100 Area subsoils.
If the leached radionuclides enter the more permeable channels adjacent
to Gable Mcuntain, where travel times of only several years are
indicated, they will flow in the reletively coarse sands and gravels
where radionmuclide movement retardation is not expected to be the
same order of magnitude as that used in the previocus analysis. If
such should occur, grester reliance would need to be placed on the
dilution capacity of the river to reduce concentratims to acceptable
levels. If the extremely pessimistic assumptions were made that no
501l holdup were to occur, river concentrations 10° higher than those
indicated in the preceding paragraph would result and concentrations
of strontium and cesium would still be well below applicable limits.

Future Waste Discharge Practices and Occurrences

The indicated minimsl consequences associated with the predicted water
table elevation increases under the 20C Areas are based on conditions
as they now exist and the ability to analyze these conditicns using
existing data and methods. Admittedly, there are uncertainties
assoclated with the data available and the anmalysis methods; however,
consistent with the approach taken in past studies of this type, the
evaluation tends toward assumptions that are more conservative than
later observed.

The extension of this anaslysis from the viewpoint eof future changes
in weste diseharge, either intentional or aceidental, that misht
result in significant increases in the quantities of radionuclides

in the deep so0il zones of concern (for example, excessive tank
leakage, change or temporary loss of waste management operaticnal
controls) should not be on an irreversible basis. That is, it appears
advisable that any areas released for possible water amendment be on
a sequential basis such that the resultant effects on the flow system
can be evaluated to confirm or modify prior anslysis. Also, the
desirable approach of sequential or stepwise development will
e¢liminate sudden, large flow system changes and preserve the capa-
bility to take reversible steps if continued observations and analysis
should indicate such are necessary.

The inereases in water table elevation under the 200 Areas would
result in a reduced "margin of safety" with respect to wvmste storoge
tank leaks. This is particularly true in the case of 200 Vest Area

UNCL
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where the predicted 80-foot water table rise would reduce the pertially
saturated soll column bereath waste tark farms from the present

nominal 150 feet to about 70 feet. Comsidering this latier value, the
present relatively high radicnuclide inventory in the soils beneath
several of the failed vessels would then be only mbout 50 Teet sbove
the new woter table. Continued close chservation for possible waste
tank lenls and provisions for immediste corrective action would be
strongly indicated because of the decreased safety margin.

Future Applicable Research and Development

The degree of accuracy and confidence that can be placed on an
analysis of this type 1s related to the adequacy of data in the form
of knowledge of radionuclide disposition in the subsurrcace soils,
infeormation on radionuclide soll reactions and scil characterization
parameters (for example, permeabilities). Also, the ability %o
analyze ground water and radionuclide movement amccurately through the
applicaticn of simulation techniques 1s unquestionably related to the

avallability of field data with which to match results.

Any future field and laboratory studies that will improve the quality
and increase the quantity of the input data will directly reinforce
the analysis, as will the development and application of improved
simulation techniques. Ouite evident from this study is the apparent
role played by dispersion and/or diffusion mechanisms in reducing
concentrations of radiocontaminants with distance from the waste
discharge sites. The development of analysis capabilities and
acguisition of input data needed to evaluate these phenormena more
adequately are desirsble. The questions posed by poorly sorbed

(possibly chemically complexed) radionuclides such as cobalt-50

should be answered tlrough more detailed and comprehensive studies.

The research and development results obtained from the recently
started and hopefully continuing Movement of Radionuclides Through
Hanford Soils program will greatly assist in incressing the confidence
of these type studies. Also, continuing field investigations of )
radionuclide distribution beneath waste tanks and disposal Taeilities,
possibly under Process Technology funding, will do much tovard pro-
viding needed answers.
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SUBSURFACE TONG-LIVED RADIONUCLIDE INVENTORY = 200 AREAS

Distance of Zone Above

Radionuclide Content

In Each Zone (Curies
Co-60 57-30 Cs—lm.

Disposal Site Present Water Table (Feet)

216-BY Cribs 0=25 15 T 15
2550 15 9 8
50-T5 30 1. 25
T5-100 30 12 L

216-A-5 and .

A=10 Cribs* 0=25 <.l <l <0.1
25-50 <0.1 <l <0.1
50-75 <0.1 <0.5 <0.1
75=-100 <0.1 <0.5 <0.1

216-BC Cribs* 0-25 <0.1 <7 <0.5
2550 <0.1 <7 <0,5
50=T5 <0.1l <3 <0.2
75-100 <0.1 <3 <0.2

216-A-8 Cribs* 0-25 <0.1 < <l.2
25250 <0.1 <4 <0.8
50aT5 0.1 <2 <l
75=100 z0.1 z2 <0.5

216-A-24 Cribs#* 0-25 <0.1 <2 <0.1
25-50 <0.1 <? <0.1
50-75 <001 <l <0.l
75-100 <0.1 <1 <0.1

216-8-1 and 025 <0.1 5 <0,

2 Cribs 25-50 <0.1 2.5 <0.1
50-75 <0.1 2 £0.1
T5-100 <0.1 2.5 <0.1

216-8-T Crib 0-25 <0.1 R <0.1
25-50 <0.1 1.1 «<0.1
50-T5 <0.1 4.8 1.7
75-100 <001 201 6.8

216-5-9 Crib¥ 025 <0.1 <l <0.1
55.50 <0.1 <1 <0.1
50-T5 <0.1 <0.h <0.1
75=100 <0.1 <0k <0.1

016-TY Cribs* 0-25 <0.1 20.8 0.1
25250 <C.1 <0.8 <0C.l
50-75 <0¢1 <0a3 <0.1
T5=100 <0.1 <0.3 <C.1l

% Tsotope detectlon limits used for calculations;

Concentrations in érilling samples did not exceed
detection limit. : UNCLASSTFIED
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IVE LONG~-LIVED RADIONUCLIDE INVENTORY VERSUS DEPTH
200 East Area
Distance of Zone Above Radiomiclide Content in Zone (Curies
Present Water Teble (Feet) T Bre90 - ‘Ca=1sf.
-~ - ' : PR - . B
025 15 21 17
0-50 30 Ly 26
0-T5 kg Tl 52
0-100 60 98 58
200 West Area
0-25 - <0.1 7 <l
050 <0.2 13 <l
0-T5 <03 21 3
0100 <0k 28 10
UNCLASSI™IED
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FIGURE 2

O cs137 Analyses of Drilling Samples, Well 29C - 108 SX Tank
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