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1. INTRODUCTION

The Western New York Nuclear Service Center (WNYNSC, West
Valley) was the only commercial nuclear fuel reprocessing plant to
operate 1n the United States. Tiis Center, located in a rural area
30 miles south of Buffalo, reprocessed about 640 metric tons (MT)
of spent nuclear fuel from 1966 to 1972. About three-fourths of
this fuel was supplied by the Atomic Energy Commission. The Center
is operated by Nuclear Fuel Services, Inc. (NFS), a subsidiary of
Getty Oil, on a lease from the State of New York, the site owner.
The high-level liquid wastes generated by the fuel reprocessing
operations are stored In underground steel tanks at the Center.
These solid wastes come from schools, hospitals, pharmaceutical
companies, research organizations, nuclear reactors, Federal Instal-
lations, and from the reprocessing activities.

In 1972 the plant was shut down to expand Its production capac-
ity and to improve radiological safety. The proposed modifications
were extensive enough to require a complete licensing review. To
meet the demands of new regulations, especially those concerned
with the plant's capability to withstand severe tornadoes and earth-
quakes, the modifications would have required an estimated expendi-
ture of $600 million. Because of the high costs, NFS decided to
withdraw from commercial fuel reprocessing and 1n September 1976
notified the State of New York of Its intention to surrender the
responsibility for the site to the State at the end of 1980, when
the NFS lease expires. This led the Mew York State Energy Research
and Development Authority to recommend that ownership of the site
and responsibility for Its contents be transferred to the Federal
Government.



Federal agencies and Congressional committees held hearings
on the WNYNSC problem, and in the Fiscal Year 1978 Authorization
Act, the Department of Energy (DOE) was instructed to carry out a
study of the options for the future of the Center and to recommend
allocation of existing and future responsibilities for the Center
among the Federal Government, the State of New York, and the pres-
ent industrial participants.

The West Valley Study is intended as a first step in recon-
ciling the problems of responsibilities at the Center. Since it
was not possible, within the constraints of this study, to examine
all of the possible options for the future of the Center, only some
of the potentially viable options are considered here. The tech-
nical options were chosen to attempt to define the potential limits,
both high and low, of the financial responsibilities associated
with the Center. In this paper, only the technical options will
be discussed.

2. BASIS FOR SELECTING OPTIONS

A large body of information concerning the WNYNSC site and
facilities, decommissioning procedures, and waste management schemes
was gathered by DOE from various sources: consultants, contractors,
literature and DOE personnel. This information was evaluated and
used to define the nature of the decommissioning options, their
potential radiological impacts, and estimated costs. In addition,
consideration was given to the continued use of the Center.

The technical decommissioning options chosen for detailed dis-
cussion were those that bound the ends of the spectrum of available
options in terms of costs and radiological impacts. At the low end
are options that would require a small effort and minimum altera-
tions of the facilities, and at the high end are options requiring
a large effort and maximum alteration of facilities. In terms of
costs, these low and high options help define the potential limits
of financial responsibility.

Each option is considered as a separate, independent entity.
However, some options are clearly interdependent. For example,
the main process building at WNYNSC would not be decontaminated
and decommissioned first, if the building were to be used for one
of the waste solidification options.



3. BASIS FOR ESTIMATING COSTS AND RADIOLOGICAL IMPACTS

3.1 Estimation of Costs

The costs of the "high" and "low" options for the decommis-
sioning of the facilities and waste disposal were estimated. These
estimates must be viewed with caution because of the numerous
assumptions that had to be made. The intent of presenting the cost
estimates is to define the range of potential financial responsi-
bility involved in decommissioning the WNYNSC. These costs should
not be construed as providing an adequate basis for definitive
budgetary planning for implementation of an option. The costs are
all given in 1978 dollars. Generally, indirect labor costs were
taken as 90% of direct costs. For Installations or actions
requiring remote methods, 30% of normal labor productivity was
assumed. Project management was taken at 10% of field costs.

For options that include offsite waste disposal, the assump-
tion was made that the wastes would be shipped 4800 km. Rail
transport was assumed for all options except those of dismantling
the reprocessing plant and waste tanks. Truck transport was
assumed for these latter options.

Waste disposal costs varied from $140/m3 for shallow land
burial of low-level waste to $87,000/m3 for deep geological dis-
posal of high-level waste. No allowance for licensing activities
was included in the cost estimates because of the uncertainties in
licensing requirements. Contingency was added to the estimates to
cover unforeseen problems. The contingency was applied on the
basis of a subjective assessment of the state-of-the-art of the
decommissioning options and their degree of definition within the
study. The contingency ranged from 20 to 50%.

3.2 Estimation of Radiological Doses

Data sources for estimating radiological doses of the bounding
options were primarily published data on similar subjects and DOE
and contractor expertise and experience. Dosages were estimated
for two different categories: (1) occupational dose received by
workers performing the decommissioning activities and (2) popula-
tion dose received by the general public. The occupational dose
estimates were based on the manpower required to perform each task
and the radiation field in which the work would be performed.
Occupational doses incurred in disposal of the radioactive wastes
from the decommissioning were not Included 1n these estimates.



The occupational and population doses for transport of radio-
active wastes by both truck and rail were considered. The occupa-
tional dose for truck transport was estimated to be 1.2 x 10~5

man-rem/km and for rail transport, 6.2 x 10"6 man-rem/km per rail
car. The population dose was estimated to be 1.1 x 10"5 man-rem/km
for both truck and rail. The basic assumption in estimating trans-
portation doses was that for the same mode of transport, the total
man-rem incurred per kilometer would be the same regardless of the
nature of the radioactive material being transported. The basis
for this assumption is that high-level wastes would require
shielding whereas low-level wastes would not.

4. WNYNSC SITE AND FACILITIES

4.1 WNYNSC Site

The WNYNSC site is a 1350-hectare (3345 acre) tract located
48 km (30 miles) south of Buffalo, New York, near the hamlet of
West Valley. The facilities are located on a fairly level plateau
south of Cattaraugus Creek, which flews into Lake Erie. The site
is irregularly shaped and is bound east, west, and south by hills.
The northern part of the site is a narrow corridor extending along
both banks of Buttermilk Creek, a tributary of Cattaraugus Creek.

A preglacial buried valley is cut into the bedrock surface of
the eastern and northeastern parts of the site. This valley is
filled with up to 170 m of glacially derived silts, clays, and
sands. The deposits at the site consist primarily of silty tills.
The upper 600 to 900 m of rock consist predominately of shales,
sandstones, and siltstones.

The closest known fault is the Clarendon-Linden fault, 40-50
km east of the site. Seismic records of western New York show a
high frequency of earthquake occurrence near this fajlt.

The WNYNSC site is underlain by at least three, and possibly
four» aquifers. The uppermost aquifer consists of a variable
thickness (0-6 m) of granular fluvial materials. The second aqui-
fer is a thin layer of sand and occurs beneath most of the area
between Buttermilk Creek and Frank's Creek, a tributary of Butter-
milk Creek. Another aquifer occurs in the weathered or fractured
zone at the top of the shale bedrock. A possible fourth aquifer
was encountered beneath the eastern side of the State-licensed
burial area at a depth of about 31 to 38 m. The lateral extent
of this aquifer is unknown and may be too restricted to be
regarded as an aquifer.



Exploration for natural gas has been extensive throughout
.western New York. Drilling has been most active west of the site
in Chautaugua County. The primary producing unit 1s a series of
Lower Silurian shales, sandstones, and siltstones. The Impact that
gas exploration may have on some of the potential decommissioning
options, such as shale fracturing, will have to be taken into
account before implementing a decommissioning option.

4.2 WNYNSC Facilities

4.2.1 Reprocessing Facilities

The major structure at WNYNSC is the main process building
(27 m high with a ventilation stack rising 61 m above ground).
This building is a complex structure comprising many cells 1n which
spent nuclear fuel was reprocessed. The building also contains the
fuel receiving and storage facilities.

In addition to the facilities mentioned above, there a number
of ancillary facilities at WNYNSC. These Include an office
building, a warehouse, maintenance shops, and a low-level waste
treatment facility. There also are auxiliary systems that provide
essential services such as electricity, water, air, and fuel.

4.2.2 Radioactive Wastes

Nearly all of the spent fuel at the Center was reprocessed
using the Purex process. A total of 624.5 MTU was reprocessed
during 1966-1972, not including 16 MT of uranium-thorium fuel,
which was reprocessed using the Thorex process.

The reprocessing operations generated a number of waste prod-
ucts. High-level liquid waste (HLLW) from the Purex process was
first neutralized by adding sodium hydroxide and then stored in a
carbon steel tank, designated as tank 8D2. The HLLW from the
Thorex process was not neutralized; this acidic waste is stored 1n
a stainless steel tank designated as tank 8D4. The volume of neu-
tralized waste Is about 2.1 million L, of which about 470,000 L
form a sludge at the bottom of 8D2. The volume of acidic waste is
about 45,600 L. This waste is considered to be single-phase solu-
tion.

Solid wastes from fuel reprocessing and other sources are
buried onsite in two areas: the State-licensed burial area and
the NRC-Hcensed burial area. The volume of wastes 1n the State-
licensed burial area, which occupies 9 ha (22 acres), Is about



66,500 m3. The radioactivity of this waste 1s about 710,000 C1.
About 23% of this waste originated at WNYNSC. The rest came from
the offsite sources (schools, hospitals, research Institutions,
etc.) mentioned earlier. Most of the wastes are buried 1n trenches
(180 to 240 m long, 10 m wide, and 6 m deep), which, when filled,
are covered by mounds of earth. Regular monitoring procedures are
followed to determine whether any seepage of radioactivity has
occurred.

The volume of waste buried in the NRC-licensed burial area 1s
about 3900 m3. This waste contained an estimated 550,000 Ci, of
which 223,000 Ci are attributed to Zr-95 (half-life, 63.3 days) and
173,000 to Co-60 (half-life, 5.26 years); most of the remainder is
attributed to mixed fission products. Much of this radioactivity
has now decayed and the amount remaining 1s probably less than
200,000 Ci. The wastes burled here Include fuel assembly hardware,
spent fuel hulls, failed process vessels and equipment, and miscel-
laneous trash such as laboratory wastes. Also buried here are 42
ruptured spent fuel elements from a production reactor.

Most of these wastes are buried in holes, 80 cm wide, 200 cm
long, and 15 m deep. At least 2 m of soil was left between the
holes. When the standard hole was too small to accept a piece of
contaminated equipment, a special hole was dug. The holes were
filled with excavated earth. Regular monitoring is carried out for
signs of loss of containment of the wastes.

The distribution of radioactive Inventories in the various
facilities at the Center Is presented in Table 1.

TABLE 1. SUMMARY OF DISTRIBUTION OF RADIOACTIVITY AT WEST VALLEY

Curies of Activity

Location

Neutralized liquid waste
(Tank 8D2)

Acid liquid waste
(Tank 8D4)

State-licensed burial areaa
NRC-licensed burial areaa

Reprocessing plant

Total

Fission Products

39 x 106

2.4 x 106

0.34 x 106

0.55 x 106

0.012 x 10e

•v42 x 106

Actinides

8.5 x 1014

3.6

3.5 x 10*
620
200

t-0,,12 x 106

aAct1v1ty at time of burial.



5. RETRIEVAL OF THE HIGH-LEVEL LIQUID WASTES
i

An important step In some of the decommissioning options Is
the retrieval of the high-level liquid wastes from the tanks. The
neutralized waste is stored in a carbon steel tank in a reinforced
concrete vault. A duplicate tank 1s located 1n an adjacent vault
and is maintained as a spare. The acidic waste 1s stored 1n one of
two Identical stainless steel tanks, both of which are located in a
common vault of reinforced concrete. All three vaults are located
underground.

Retrieval of the neutralized waste Is complicated by the pres-
ence of a complex gridwork of I beams about 60 cm above the tank
bottom. The tank roof is supported by 20-cm columns which rest
jpon the beam structure in 45 places.

The general retrieval procedure would involve hydraulic
sluicing followed by chemical cleaning. Because of suitable access
ports, four 61-cm penetrations would have to be made in the tank
roof to accommodate four large redrculating pumps modeled after
the pump being tested at the Savannah River Plant. It is estimated
that 92.5% of the sludge could be removed by use of the four pumps.
Chemical flushing is expected to remove 90% of the remaining
sludge, which would lead to a total sludge removal of about 99%.

Removal of the acidic waste from tank 8D4 is expected to be
simple. A submersible transfer pump would be installed through an
existing access port.

6. SOLIDIFICATION AND DISPOSAL OF HIGH-LEVEL LIQUID WASTES

Decommissioning of WNYNSC will involve disposal of the high-
level liquid wastes. Solidification of the wastes was considered
in the study as a means of immobilizing the liquid wastes and hence
guarding against inadvertent dispersion. Three options were con-
sidered: (1) Immobilization of the wastes in glass, (2) fixing the
wastes with cement and allowing the wastes to solidify in tank 8D1,
and (3) mixing the wastes with cement and injecting the grout Into
a previously fractured shale formation. The first option is the
high-cost option; either of the two latter options, 1n-tank solidi-
fication or shale fracturing, would serve as the low-cost option.
Data on costs, radiological Impacts and time to completion of the
various options 1s given in Section 10, Table 2.



6.1 Immobilization of Wastes In Glass (Vitrification)

In this process, one of several possible mixtures of 8D2
sludge, 8D2 supernate or U s radioactive fraction, and 8D4 eddic
wastes can be Immobilized by first calcining the waste mixture,
then adding a mixture of borosilitate glass-forming compounds to
the resultant calcine (principally a mixture of oxides) and melting
the mix. On cooling, glass Is formed which may have a waste compo-
nent content of about 20 to 30«, depending on the waste mixture
selected for the process.

Some of these waste mixtures would require the separation of
802 sludge from the supernate and the stripping of the radioactive
fraction from the supernate. The separation of sludge would be
accomplished by centrifugation of the sludge-supernate slurry. The
stripping of the radioactive fraction from the supernate would be
accomplished by using an ion-exchange technique. The decontami-
nated supernate would be transformed to a salt cake by evaporation.

The calcination step would utilize a spray caldner such as
the one developed by Pacific Northwest Laboratory (PNL). The vit-
rification would be carried out 1n an 1n-can melter of tine type
used by PNL.

A study has indicated that it may be possible to carry out the
vitrification process in one of the cells (Chemical Process Cell)
of the main process building. Existing plant equipment would be
used to the extent possible.

New equipment Items (two centrifuges, polishing filter, three
cantilevered pumps, Instrumentation systems, 20,000 I. tank) would
be 1n the form of Individual modules which could be Moved to the
Chemical Process Cell and Interconnected with existing tanks.

8.2 In-Tank Solidification

The acidic waste would be transferred from tank 8D4 to tank
802 where It would be blended with the neutralized waste. The
blended wastes would be slurried and removed from tank 8D2 by the
method described 1n Section S. This slurry would be pumped to a
continuous cement mixer where 1t would be mixed with a cement mix
consisting of Portland cement, fly ash, attapulgus clay and ground
shale. The grout would be transferred to tank 801 for soiidifi-
cttion.



If all of the grout mixture is to be accommodated by tank 8D1,
1t will be necessary to reduce the volume of the blended wastes 1n
tank 8D2 by evaporation, and then remove the wastes from tank 8D2
with a minimum of washing. The waste remaining 1n 8D2 would be
immobilized by filling the first 1O2 m of the tank with concrete
and adding enough silty till to fill the tank and vault. Tanks
8D3 and 8D4 would be filled with concrete or silty till.

6.3 Shale Fracturing

Shale fracturing 1s the second low-cost option for solidifying
high-level liquid wastes. In this process, the neutralized and
acidic wastes would be combined with a cement mix similar to the
one used for in-tank solidification, and the grout pumped into a
previously fractured shale formation. Prior to actual waste injec-
tion, the well casing 1s slotted by means of a sand-water mixture
pumped at high pressure through a tubing string and a set of
rotating jet nozzles located at a specific depth. In addition to
eroding the well casing, the sand-water mixture erodes the sur-
rounding casing cement and notches the shale. Shale fracture is
then generated by the hydraulic pressure of a small stream of
water.

When grout is Injected into the initial fracture, the applied
injection pressure is sufficiently high to propagate the fracture
in the shale. As grout injection continues, this fracture is
extended and filled with grout to form a thin, approximately hori-
zontal sheet a few hundred meters across. The grout sets within a
few hours, thereby isolating the radioactive waste. Subsequent
Injections form additional sheets parallel to the first sheet and
a few feet above it.

To be suitable for disposal of wastes by shale fracturing, a
site must meet three important criteria: (1) the injection zone
should be within impermeable or nearly impermeable formations
within a technically stable region; (2) an induced fracture should
initiate and propagate essentially horizontally; and (3) the area!
extent of fracture should be away from any significant groundwater
flow pathways or areas of possible future drilling or mining.

Preliminary studies indicate that the WNYNSC site appears to
meet the three principal requirements for shale fracturing. How-
ever, additional study Is recommended before this option is imple-
mented. For example, a study needs to be made to assess potential



changes In the hydrogeological system as a result of the extensive
drilling and use of massive hydraulic fracturing 1n the exploration
for natural gas in the region.

7. DECOMMISSIONING OF REPROCESSING PLANT
AND ASSOCIATED FACILITIES

The low- and high-cost options for the decommissioning of the
reprocessing plant and Its associated facilities are, respectively,
protective storage and dismantlement. It was assumed that the
spent fuel in the fuel storage poo1, and the high-level liquid
wastes would be removed before implementation of either option.
The costs, radiological impacts and the time required to complete
the various options are summarized 1n Section 10, Table 2.

7.1 Protective Storage

In protective storage, all systems are shut down except those
required for safety and surveillance. Areas accessible during sur-
veillance would be decontaminated. All contaminated materials
would be placed in cells in the main process building. These cells
would then be Isolated by rigid barriers.

After completing these protective storage operations, surveil-
lance and maintenance activities would be limited to environmental
and facility radiation monitoring and to inspection and repair of
physical barriers, structures, and instrumentation.

7.2 Dismantlement

In this decommissioning alternative, the equipment and struc-
tures involved would be decontaminated, disassembled, and trans-
ported to a Federal waste disposal site. Uncontaminated concrete
and structural materials would be demolished and buried onsite.
Sufficient soil to support vegetation would be placed over the
buried debris and the area would be replanted. Periodic radiation
surveys would be made during dismantlement and a final radiation
survey of the entire site would be performed after completion of
this option.

Although a number of nuclear facilities have been decommis-
sioned and a few dismantled, none ov these has entailed a project
of the size and complexity of the WNYNSC. Additional testing and
development of decommissioning procedures will be necessary before
this option could be Implemented.



7.3 Decommissioning of Waste Tanks

In considering the options for decommissioning the waste
tanks, it is assumed that the wastes presently stored 1n them have
been disposed of. In-situ stabilization by backfilling the tanks
1s the low-cost option and dismantlement is the high-cost option.
The costs, radiological impact and time to complete the options are
given in Section 10, Table 2.

7.3.1 In-Situ Stabilization

After the liquid wastes had been removed and the tanks decon-
taminated, the four tanks (8D1, 8D2, 8D3, and 8D4) would be back-
filled with silty till. In implementing this procedure, the waste
tank farm shelter and associated equipment would be removed and the
area over each vault would be sequentially covered with a green-
house to minimize the spread of airborne contaminants during back-
filling,, Conventional demolition techniques would be used to pene-
trate the concrete vaults after the ground above the vaults had
been excavated. After the tanks had been backfilled, the vaults
and the area over them would be backfilled.

7.3.2 Dismantlement

In this option, all four tanks would be completely dismantled
and removed from the site. This option would also require the
removal of the tank farm shelter and the use of a greenhouse built
over the vault. The two slightly contaminated spare tanks (8D1 and
8D3) would be removed first so that the procedures could be modi-
fied as needed for removal of the two contaminated tanks.

Large penetrations would be required in the vault and tank
roofs. A shielded platform and re-note cutting and handling equip-
ment would be used for operations Inside the tank and for removing
the tank internals. The tank and the drain pan would be sectioned
and removed. After decontamination, the vaults would be backfilled.

8. DECOMMISSIONING OF BURIAL GROUNDS

The two options for decommissioning the State-licensed and
NRC-licensed burial areas are extended care and exhumation. Ex-
tended care is the low-cost option and exhumation is the high-
cost option.

Data on costs, radiological Impacts and time to completion of
the various options Is also included in Section 10, Table 2.



8.1 E> tended Care of the State-Licensed Burial Area (SLBA)

The extended care option Involves the permanent closing of the
SLBA and provision of the monitoring and maintenance necessary for
the >ong-term protection of the public. The SLBA contains 14
trenches (each 10 m wide, 6 m deep, and 180 to 240 m long) and
three lagoons.

Measures would be taken to correct for damage of the soil
covers over the trenches wrought by erosion or subsidence. Moni-
toring procedures would be carried out to determine whether any
dispersion of radioactivity had occurred. Security would be lim-
ited to providing and maintaining a barbed-wire-topped chain-link
fence around the SLBA.

8.2 Exhumation of SLBA Wastes

The exhumation option would involve the removal of the wastes
and contaminated soil from the trenches, packaging and shipment of
the wastes and contaminated soil offsite, and reclamation of the
burial ground. All exhumation procedures would be performed within
a mobile double-walled building to provide containment of contami-
nants. Large-scale retrieval equipment would be required for the
exhumation operations.

Reclamation would entail refilling the trenches with silty
till, recontouring the area and seeding with grass. The back-
filling and recontouring would require about 170,000 m3 of earth.

Monitoring would be limited to that required during the exhu-
mation procedures. After the wastes are removed from the site,
monitoring would not be required.

8.3 Extended Care of the NRC-Licensed Burial Area (NLBA)

The procedures for extended care of the NLBA would be similar
to those for the SLBA. Monthly Inspections would be made for
Intrusion, erosion, and subsidence of the soil cover. Security
would be limited to the provision of a chain-link fence, and ground-
water and soil samples would be monitored for radioactivity.

8.4 Exhumation of NLBA Wastes

The procedures for exhuming radioactive wastes and contami-
nated soil from the special holes In the NLBA would be similar to



those used for the SLBA wastes. About 8300 m3 of wastes and soil
containing about 10,000 C1 of activity would be exhumed from these
holes.

The exhumation of the "..-astes and contaminated soils from the
regular holes would be done remi*-ely 1n an air-tight building
designed for remote handling of wastes. About 37,000 m3 of wastes
and contaminated soil containing 200,000 Ci would be exhumed from
the regular holes.

After completion of the exhumation, the two buildings used for
the exhumation would be dismantled. The specially-designed
building would be disposed of as low-level waste. The excavated
area would be backfilled with uncontaminated till. Monitoring
would be limited to that required during the exhumation procedures.
After removal of the wastes, no further monitoring would be
required.

9. CONTINUED USE OF WNYNSC

The WNYNSC site contains resources that would be valuable for
either nuclear or nonnuclear uses. The nuclear uses Include reac-
tivation of the SLBA, continued away-from-reactor (AFR) storage of
spent nuclear fuel, and continued use of the facilities for
research and development, including a demonstration of the solidi-
fication of high-level liquid wastes.

The nonnuclear use options include farming, forestry, recrea-
tion, industry, and nonnuclear energy research.

Although some of the options appear to be viable, more inves-
tigation would be required before any of the options could be
Implemented. In the case of the nuclear use options, Implementa-
tion would depend upon the capability of the facility or facilities
to meet then-extant regulatory criteria.

9.1 Continued Use of SLBA

The need for an area for burial of low-level wastes, espe-
cially in the East, is critical. Only one burial site (in South
Carolina) Is currently operating in the eastern half of the United
States. This site limits the annual quantity of wastes to be
burled to 45,900 m3. Because the annual generation of radioactive
wastes 1s expected to reach 295,000 m3, with most of It being pro-
duced in the northeastern United States, the need for a waste
burial site 1s clear.



If the SLBA at West Valley were reactivated, the types of
wastes to be burled would be similar to those now buried in the
area. These would Include wastes generated by medical, academic,
and industrial Institutions.

9.2 Spent Fuel Storage at WNYNSC

Spent fuel assemblies discharged from a light-water reactor
(LVJR) are stored under water at the reactor site for at least five
months to allow radioactive decay to occur before being shipped
offsite for AFR storage. If a reactor lacks spent fuel discharge
capability because of a filled fuel storage pool, the reactor must
eventually shut down. Recent studies have shown that many reactors
will be forced to shut down by the late 1980s unless sufficient
storage is made available.

It 1s estimated that the current 924 spaces in the WNYNSC
storage pool can hold up to 416 MTU of spent fuel, assuming one
0.45 MTU PWR assembly for each space. Several alternatives were
considered for increasing the capacity of the pool. One of the
approaches considered was the use of free-standing storage modules
such as are used at some existing reactor pools. This concept
would result 1n space for 3300 PWR assemblies or about 1500 MTU.

Additional storage space for spent fuel could be obtained by
constructing a new storage pool onsite.

9.3 Continued Use for Nuclear Research, Development and Demon-
stration

The facility has many versatile features which would allow it
to be used effectively for research, development and demonstration
aimed at advancing safety, nonproliteration, and economic aspects
of present and potential fuel cycles.

The WNYNSC is well suited for the demonstration of alternative
fuel cycles that are being developed by DOE to make strategic
nuclear materials more resistant to proliferation. Its capability
to handle a variety of different fuels makes WNYNSC particularly
Important for this type of work. The Center could also be used to
demonstrate the solidification of high-level liquid wastes.

9.4 Nonnuclear Uses of WNYNSC

The nonnuclear uses of WNYNSC are focused primarily on the
long-term, since 1t is unlikely that the developed portion of the



site could be returned to any general unrestricted use until an
extensive decontamination and decommissioning program has been
completed. The nonnuciear uses considered 1n the study were
farming, forestry, recreation, Industry, and nonnuclear energy
research. The farming and forestry options could perhaps get under
way sooner than Industry or recreation. The former, farming and
forestry, could perhaps be Initiated 1n the undeveloped portion of
the site 1n the near-term provided adequate controls were main-
tained. It 1s doubtful that Intensive uses such as Industry or
recreation should be Initiated 1n the undeveloped area until decon-
tamination and decommissioning of the WNYNSC facilities has been
completed.

The site 1s not particularly suited to crop farming because of
the hilly terrain. It might be better suited to dairy farming.

The use of the site for forestry appears to be an attractive
option. The present sawtimber on the site 1s valued at more than
$300,000. With proper management, the estimated current growth of
timber could be doubled within ten years.

Because there are few recreational facilities near WNYNSC, the
site would be well suited for such activities as camping, hiking,
picnicking, and snowmobiling because of Its hilly topography, sur-
face waters, and varied vegetation. However, 1t will probably not
be desirable to allow public access to the site until all nuclear
activities have been terminated.

The site may be attractive to Industry 1n the long term
because 1t already has electricity, gas, and a small water supply,
as well as rail and road access. However, the site would probably
not be suitable for any large-scale energy-producing facility such
as a nuclear or coal electric power plant because of an Insuffi-
cient flow of cooling water 1n Cattaraugus Creek.

10. COSTS, RADIOLOGICAL EXPOSURE, AND TIME
FOR COMPLETION OF OPTIONS

The estimated costs, radiological Impacts, and time to com-
pete the various decommissioning options are given In Table 2.
The bases for estimating the costs and radiological doses were
presented In Section 3. It Is Important to note that the Intent
In presenting the estimated costs 1s to define the range of poten-
tial financial responsibility. The costs should not be construed
as providing an adequate basis for definitive budgetary planning
for any of the options considered 1n the study.



This study has shown that there 1s a range of options both
for decommissioning and continued use of the Center. Obviously,
before a specific choice can be made, the end use of the site needs
to be established. The range of options considered for decommis-
sioning can be divided Into two categories: 1n one, the wastes
would remain Immobilized on the site; In the other, the wastes
would be Immobilized and shipped offsite for disposal elsewhere.
In considering the question whether or not to remove the wastes,
account should be taken of the relative distribution of the radio-
active wastes, the risks to Individuals and general population
during removal, and transporting and disposal of the wastes. These
risks should be compared to the risks of leaving the wastes immo-
bilized 1n place. The present study Is a first step for such an
assessment.
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Table 2. Summary of Costs, Radiological Impacts of Various Options for West Valley

Option

Cost of Imple-
mentation

(million"; 1978S)

Annual Mainte-
nance ana Sur-
veillance Costs

(thousands 1978$)

Radiological Exposure^
(man-rem)

21

31

1309

3.3

205

0.15

340g

0.11

5;oq

fiia?.-.1?."^iIquld Wastes
In-tank sol idlf icattone

Shale fracturing

Immobilization in glass

High-Level Waste Tanks

On-si to stabil ization

Dismantlement

NBC-Licensed Burial Area

Extended care

Exhumation

NVS-Licensed Burial Area

Extended care

Exhumation

Plant 8 Ancillary Faci l i t ies

Protective storage

Dismantlement

aCosts rounded to two significant figures.

Resulting from waste handling and transportation only, projected exposures resultin9 from final disposition not included
the 2 mill ion people l iving within 60 miles of the Center from natural and medical sources is 400,000 man-rem each year.

""Largest component due to transportation.

From construction s tar t .

Includes waste re t r ieva l .
fS75O,OOO/yr until about 1996, S70 K/yr after entombment.

"Totals associated for these options include a l l costs for removal, transportation and a one-time repository fee,
hN/A * not applicable.

Exposures during f inal waste disposal not included.

^Does not include decommissioning of immobilization equipment.

Costs of shipping spent fuel to another location not included (assumed responsibility of owner).

17"

16,q,K

750/70

N/A

N/Ah

25

N/A

35

H/A

40

N/A

481)

N/A

Occupational

260

l?0

400'

40

?40'

1

760'

0.5

1C/O:

320*

5701

Population

- 0.5

< 0.5

14

• 0.5

6

• 0.5

280

• 0.5

7fl0

1

18

Time"
for

Completion
(years)

O.l

10

0.1

10

ected exposures resulting from final disposition not included; population dose to
Vnm natlirAl »ni\ nwrfiral cmirroc ic /lfifl ftDn nun.Mn Mrh u«lr


