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FORWARD

"Decommissioning Alternatives for the West Valley, New York Fuel Reprocessing
Plant" is a technical assessment of a segment of a technically and politically
complex situation. The options and alternatives which we have assessed, for
that portion of the total faci]jty we have studied—we believe to be techni-
cally sound and politically responsive. However, any alternative is only
technically sound when coupled with compatible alternatives for the remainder
of the West Valley site.

This document was prepared for the Department of Energy (DOE) under the direc-
tion of Argonne National Laboratory, who will combine this information and

the work of others into a report on the entire facility. Because of the needs
of the Congress which called for the complete study of West Valley within one
year, the time allowed for this work was short. Consequently, we have relied
heavily on a generic study of reprocessing plants, NUREG 0278, Technology,
Safety, and Cost of Decommissioning A Reference Nuclear Fuel Reprocessing Plant.

This 1977 document was three years in preparation and represents a comprehen-
sive study of "typical" fuel reprocessing plants. In the time allowed it was
impossib]e‘to repeat this depth of study for the West Valley Plant. We have
‘relied on NUREG 0278 except where another course was indicated, either by the
specific characteristics and operating history of the West Valley Plant or by
our own decontamination/decommissioning experience.

As such, we hope this document will be viewed for what it is - a conceptual
approach, which will be superseded by subsequent detailed planning.
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ABBREVIATIONS, SYMBOLS, AND DEFINITIONS -

ALARA, As-Low-As-Reasonable-Achievable

Alpha Radiation, Charged Particles emitted from radiocactive decay which have
a man and charge equal in magnitude to a helium nucleous; i.e., two protons
and two neutrons.

ANA, Analytical Aisle

ANC, Analytical Cell

ANSI, American National Standards Institute
ARC, Acid Recovery Room

Beta Radiation, Changed Particles emitted from radiocactive decay which have
a man and charge equal in magnitude to an electron.

CCR, Chemical Crane Room
Ci, Curie
COA, Chemical Operating Aisle

Contamination, Radioactive materials which are not an intrinsic part of a
radioactive solid object.

CPC, Chemical Process Cell
CR, Control Room

Criticality, A sustained nuclear chain reaction.
CUP, Cask Unloading Pool

Curie, The spec1a1 unit of activity. One curie equals 3.700 x 10
“ transformations (disintegrations) per second.

CVA, Chemical Viewing Aisle

10 nuclear

Dcs, Decontamination Shop

Decay, Radioactive, Disintegration of the nucleus of an unstable nuclide by
spontaneous emission of charged particles and/or photons.

Decontamination Factor, The ratio of the amount of activity prior to decontam-
ination to the amount remaining after decontamination.
235

Depleated Uranium, Uranium with less of the U Isotope than naturally

occuring uranium.

DOE, U. S. Department of Energy

Dose, A general form denoting the quantity of radiation or energy absorbed.
For special purposes it must be appropriately qualified. If unqualified, it
refers to absorbed dose.

Absorbed Dose, The energy imparted to matter by ionizing radiation per unit
mass of irradiated material at the place of interest. The unit of absorbed .
dose is the rad. One rad equals 100 ergs per gram. (See Rad.)

Dose Equivalent (DE), A quantity used in radiation protection. It expresses
all radiations on a common scale for calculating the effective absorbed dose.

It is defined as the product of the absorbed dose in rads and certain modifying
factors. (The unit of dose eguivalent is the rem.)

X1
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ABBREVIATIONS, SYMBOLS, AND DEFINITIONS (Cont'd.)

DOT, U. S. Department of Transportation
DPM, Disintegrations Per Minute

EDR, Equipment Decontamination Room

Enriched Uranium, Uranium in which the abundance of the 235

increased above normal.

U isotope is

Exposure, A measure of the ionization produced in air by x or gamma radiation.
It is the sum of the electrical charges on all ions of one sign produced in
air when all electrons liberated by photons in a volume element of air are
completely stopped in air, divided by the mass of the air in the volume
element. The special unit of exposure is the roentgen.

fCi, Fempto Curie, See Curie and prefixes at the end of this list.

Fixed Contamination, Radioactive material adhered to a surface in such a way
that it cannot be readily removed by ordinary mechanical means such as
wiping.

FRS, Fuel Receiving and Storage

Fission, Nuclear, A nuclear transformation characterized by the splitting of
a nucleus into at least two other nuclei and the release of a relatively
large amount of energy.

Fission, Products, Elements or compounds resulting from fission.

Gamma Radiation, Short wavelength electromagnetic radiation (range of energy
from 10 keV to 9 MeV) emitted from the nucleus.

GOA, GPC-MC Operating Aisle
GPC, General Purpose Cell
"GCR, GPC Crane Room

HAC, Hot Acid Cell

Half-Life Radibactive, Time required for a radioactive substance to lose 50
percent of its activity by decay. Each radionuclide has a unique half-life.

HEPA, High Efficiency Particulate Air (Filter). Designed and tested for
99.93% minimum efficiency for 0.3 micron particles.

HEV, Head End Ventilation and Entire Duct System.

Ion Exchange, A chemical process involving the reversible interchange of ions
between a solution and a solid ion exchange resin.

LWC, Liquid Waste Cell

LWA, Lower Warm Aisle

LXA, Lower Extraction Aisle °
MC, Miniature Cell

MCR, Mechanical Crane Room

MOA, Mechanical Operating Aisle

xiii
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ABBREVIATIONS, SYMBOLS, AND DEFINITIONS (Cont'd.)

Man-rem, The total dose in Rem received by a population.
mrem, Milli-rem (See Rem and prefixes)

MRR, Manipulator Repair Room

MRS, Master S]ave'Manipulator Repair Shop

MS, Maintenance Shop

NFS, Nuclear Fuel Services, Inc.

Non-TRU, Nontransuranic

NRC, Nuclear Regulatory Commission

NUREG-0278, NRC Document No. 0278, Technology, Safety, and Costs of
Decommissioning a Reference Nuclear Fuel Reprocessing Plant.

0GA, 0OGC-ARC Aisle

0GC, 0ff-Gas Cell

PCR, Process Chemical Room
PEA, Pulse Equipment Aisle
PMC, Process Mechanical Cell

Poison, Material of high absorbtion cross section which absorbs neutrons to
prevent criticality.

PPC, Product Purification Cell
PPS, Product Packaging and Shipping

Quality Factor, The linear-energy-transfer dependent factor by which absorbed
doses are muitiplied to obtain (for radiation protection purposes) a quantity
that expresses - on a common scale for all jonizing radiations - the effective-
ness of the absorbed dose.

R, Roentgen.. The special unit of radiation exposure. One roentgen equals

2.58 x 10-4 coulomb per kilogram of air.

rem, Roentgen Equivalent Man. A unit of dose equivalent. The dose equivalent
in rems is numerically equal to the absorbed dose in rads multiplied by the
quality factor, the distribution factor, and any other necessary modifying
factors. '

RER, Ram Equipment Room
SC, Sample Cell

SGR, Switch Gear Room
SL, Storage Lagoon

Smearable Contamination, Radioactive contamination which can be removed by
ordinary mechanical means such as wiping.

SSC, Sample Storage Cell
SST, Solvent Storage Tanks
TRU, Transuranic
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ABBREVIATIONS, SYMBOLS, AND DEFINITIONS (Cont'd.)

UNI, United Nuclear Industries, Inc.
UPC, Uranium Product Cell

UR, Utility Room

UWA, Upper Warm Aisle’.

UXA, Upper Extraction Aisle

Vacuum Blaster, An abrasive blasting machine equipped with a HEPA filtered
vacuum pick up.

VEC, Ventilation Exhaust Cell

VSR, Ventilation Supply Room

VWR, Ventilation Wash Room

WTF, Waste Tank Farm

XC1, Extraction Cell #1

XC2, Extraction Cell #2

XC3, Extraction #3

XCR, Extraction Chemical Room (Extraction Cold Room)

XSA, Extraction Sample Aisle

PREFIXES
d deci (= 107y
c centi (= 10'2)
m milli (= 1073)
u micro (= 10'6) ’
n nano (= 10'9)
p pico (= 10']2)
f femto (= 10'15)
a atto (= 10’18)
da deka (= 10}
h hecto (= 10%)
K kilo (= 10°)
M mega (= 10b)
G giga (= 10°)
T tera (= 10]2)
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1.0

INTRODUCTION AND SUMMARY

This report was prepared for Argonne National Laboratory by United Nuclear
Industries, Inc. (UNI) of Richland, Washington, a prime contractor to the
Department of Energy. In this study we have épp]ied the methodology and
numerical values of NUREG 02781 to four decommissioning alternatives for
the West Valley Fuel Reprocessing Plant.

Under the direction of our sponsor, we have assessed the cost and impacts of
the following four alternatives for the process building, fuel receiving and
storage, waste tank farm, and auxiliary facilities: 1) layaway,

2) protective storage. 3) preparation for alternate nuclear use, and

4) dismantlement. The objectives and end products of each of these
alternatives are explained in Section 2, Decommissioning Alternatives.

The regulations impacting disposition are addressed in Section 3. The West
Valley site and West Valley Plant are described in Section 4. These
descriptions are general in nature and are based on previous documents, but
they do provide the basis for our cost, safety, and radiation dose
assessment for each alternative, which are presented in Section 6.
Disposition criteria for the facility and site are discussed in Section 5.

In this assessment, proposed requlations and guidelines have been adhcred to
as law. We have assumed that materials or buildings which are surveyed with
sensitive portable instruments and found to contain less surface
contamination than the Tevels specified in Regulatory Guide 1.86 could be
released for unrestricted use. We have also assumed that a1l material
contaminated above 10 pCi/g with transuranics would require interim

1Techno]ogy, Safety and Cost of Decommissioning a Reference Nuclear

Fuel Reprocessing Plant, Nuclear Regulatory Commission, NUREG 0278,

(Washington, D. C.) .
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retrievable storage (although no such storage site is commercially available
at present, and transuranics are already located in the burial grounds
onsite in significantly greater quantities than those that would result from
any of the facility decommissioning modes). We have further assumed
considerable effort to decontaminate equipmeht in order to reduce the volume
of transuranic wastes, and propose that virtually all piping and equipment
be disposed of as nontransuranic wastes. In assessing radiation exposure we
assume maximum use of remote equipment, decontamination and shielding to
reduce radiation exposures. Available remote equipment, much of which is in
the experimental or demonstration phase will require adaptation for use in
the West Valley Plant. '

The future chosen for the West Valley site will depend not on]y'on the data -
presented'here, but upon the results of studies being conducted for Argonne
by other parties on the burial grounds, the 1iquid wastes, the lagoons, and
the feasibility of other uses for the site. The possible future of the site
will also be affected by release criteria yet to be adopted, and by the
actual concentrations of radionuclides existing in the site environs which
are. not yet fully known. '

With a deconmissioning mode selected, an end product decided upon, and a
more detailed study completed of the conditions present in the facility,
specific work procedures and therefore more accurate estimates can be
prepared. The estimates presented here, however, do represent the best
effort possible within the time allowed. They were compiled by a team of
know]cdgeéb1e professionals, experienced in nuclear facility
decommissioning, nuclear operations, health physics, environmental
assessment, and constructioh.

A summary of preliminary evaluations of cost, safety, and radiation exposure

factors for each of the decommissioning alternatives is presented in Table
1"‘1-
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TABLE 1-1
Summary of Factors Affecting Disposition Mode Selection

Q3I4ISSYTINA

Layaway Protectivg Preparation for
W/0ut Fueld W/Fuel . Storage Alternate Use , Dismantlement
DECOMMISSIONING OPERATIONS . :
Dollar Cost (millions) - 1000 mile shipment 5.8 5.6 11.3 18.8 31.0
Population dose }man~remg normal operation .05 0.05 0.05 0.05 0.05
Worker exposure (man-rem 41 63 , 300 410 750
Probable number of loss time injuries 0.67 0.67 1.9 2.3 3.6
Probable number of fatalities ' . 0.005 " 0.005 0.015 0.018 0.03
Prabable number of radiation overexposures 6.236 - 0.236 0.5 0.68 1.2
INTERIM CARE ' , ' .
Cost (100 doilars/year) . 1,600 1,900 213 0
Population dose (man-rem/year) . 0.002 0.002 0 0
Worker dose (man-rem) 20 20 1 . 0
Relative effect of catastrophic failures Some Greater Reduced No Effect
ris i risk risk
TRANSPORTATION - CASE T - ONSITE BURIAL OF NON-TRU— '
1000 MILE TRANSPORT OF TRU
Total cost (millions) 5.7 5.5 18.2 30.2
Population dose (man-rem) 0 0.03 2.8 1.3 .-
Transportation worker dose (man-rem) 0.026 0.2 0.64 1.9
Number of vehicle accidents 0.0007 0.0002 0.0006
TRANSPORTATION - CASE Il - BURIAL GROUMD 1000 MILES
Total cost (millions) ‘5.8 5.6 18.8 31.0
Population dose (man-rem) 0.4 0.4 2.8 3.7
Transportation worker dose {man-rem) 2 2.0 14.2 17.9
Number of vehicle accidents 0.009 0.009 0.065 0.085
TRANSPORTATIONM - CASE IIT - BURIAL GROUND 3000 MILES
Total cost (millions) 5.9 5.7 19.3 32.1
Population dose (man-rem) normal operation 1.2 1.2 8.5 10.6
Transportation worker dose (man-rem) 5.9 5.9 42.7 53.1
Number of vehicle accidents 0.027 0.027 0.19 0.26

S

3poes not include cost or radiation exposure to transport fuel.
All wastes are stored within the process building onsite.

0S0L-INN
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Layaway, the first mode examined, is a status very similar to the shut down
plant's present condition, except less radioactive contamination would
remain in a spreadable form within the process building. Liquid waste
would remain in the waste tank. Spent fuel storage operations could
continue, if desired, or the storage basin could be shut down.

Of the four modes, layaway requires the smallest initial investment-$5.5
million. But interim care maintenance and security of the plant in layaway
would require the equivalent of full time effort by approximately 30
people, at an estimated annual cost of $1.6 million (in 1978 dollars). If
fuel storage were to continue, an additional seven people would be required
and the cnst of interim care would then Lutal $1.9 million; howaver,
revenue from fuel storage fees would more than offset this $300,000
difference. The most significant feature of layaway, when compared to
other alternatives, is that a wide rangé of future options remains.

Protective storage, the second decommissioning alternative, would preclude
a relatively simplified restarting or modification of the facility.
Protective storage allows all of the radioactive material from the facility
to be stored onsite pending a decision on its ultimate placement.
Maintenance and sﬁrvei]]ance costs would be substantially less than with
layaway. The degree of protective storage assessed in this report would
provide for double containment of all radivactive materials within the
cells inside of the main process building.

The cost to place the facility in protective storage is estimated at $10.7
million, and interim care of the slored facility would require the efforts
of only two people at an estimated annual cost of $200,000 (in 1978
dollars.) This reduction in work force assumes that liquid waste has been
removed Trom the sitc and inspection and maintenance nf lagoons and burial
grounds requires only a modest effort.

1-4
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The third mode evaluated here is conversion of the facility to an alternate
nuclear use. This alternative was evaluated in a general manner without
regard to the possible nature of the new use. It was assumed that all of
the process equipment would be removed from. the building; however, the cell
liners and drain pans, view windows, cranes, ventilation system, and other
similar equipment would remain for use in the new process. The cells and
other building areas would be decontaminated to reduce working dose rates.
Residual contamination would be fixed with paint to minimize the need for
stringent contamination control -and respiratory protection, particularly
during installation of equipment for the new process. The cost of doing
this work was estimated to be $18.0 million (in 1978 dollars). '

The final disposition alternative assessed is the complete dismantlement of
the process building, waste tanks, and auxiliary facilities. A1l
radioactive material would be removed and uncontaminated rubble would be
buried onsite. Included in the estimate to perform this work is the cost
of surveying the remainder of the site to determine radionuclide
concentrations so that all or portions of the area could be released for
unrestricted use. Dismantlement would not guaranty unrestricted use since
neither site contamination levels or release 1imits are known with
certainty. The cost of dismantlement is estimated to be $31 millijon (in
1978 dollars). "

Each of the above cost figures assumes a base case where both transuranic
(TRU) wastes (containing significant quantities of long-lived
alpha-emitting radionuclides), and nontransuranic (non-TRU) wastes would be
trucked approximately 1000 miles for burial.

Two other methods of waste disoposal are also considered feasible. The
West Valley site presently contains a licensed radioactive waste burial
ground. If these wastes are to remain, non-TRU decommissioning wastes

might be buried onsite without impacting surveillance or long term care
requirements. Although TRU wastes have been buried onsite in the past,

1-5



v UNCLASSIFIED UNI-1050

proposed regulations make continuation of this practice unlikely. The
onsite burial option evaluated here presumes TRU waste would be trucked
1000 miles for burial. Other approved burial sites are located 3000 miles
from the West Valley Plant; we have also evaluated transporting the wastes
to these sites. '

Waste transportation and disposal are not factors which-affect the
protective storage mode, since all wastes would remain within the process
building. Waste disposal costs for the other three modes at the three
disposal locations (West Valley, 1000 miles distant, 3000 miles distant)
are summarized in Table 1-1.

Estimates of radiation exposure to the decommissioning workers were
prepared for each disposition alternative by assuming decontamination
efficiencies and maximum use of remote operations. .Layaway is estimated to
have the least amount of worker exposure (141 man-rem), while dismantlement
has the highest (642 man-rem). Radiation exposure to the general ,
population from decommissioning work has been estimatéd and is extfeme]y
lTow, particularly with respect to the population dose from radioactive
.material in the site environment from previous operations.

In several tables in'this report ¢ost are presented to the nearest thousand
dollars. This was done to avoid errors due to rouﬁding and to show the
relatively small cost differences between certain of the alternatives
addressed. The estimates given here are expected to approach the actual
cost to an order of magnitude and are more accurately represented by the
rounded values given in the text and summary tables. Because of the nature
of this study, all cost and radiation exposure estimates include a 25
percent contingency. Once a decgmmissioning mode has been selected and an
end product decided upon, procedures can be developed for each phase of the
decommissioning operation, and estimates can be prepared with greater
accuracy. ‘
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’.0 DECOMMISSIONING ALTERNATIVES

2.1

While the alternatives presented do not represent all possible futures for
the West Valley site, they do represent four measures which are technically
and economically achievable and consistent with the goal of protecting the
public from the hazards associated with radioactive materials. Further,
none of these decommissioning modes would preclude presently available-
futures for the site. A description of the end product of each disposition
mode and the possible interrelationship of the alternatives follows. End
product descriptions are summarized in Table 2-1.

Layaway
Layaway is the name given to the minimal procedures required to render an

inactive facility secure against intruders, and to provide continued
operation of the protective systems that assure confinement of hazardous
materials. The layaway mode could be employed at the West Valley site to
minimize initial cash outlays, to allow time for additional investigation,
and to minimize occupational radiation exposure. Layaway would be an
appropriate temporary measure if there is a possibility of reopening the
plant for some process which would require a'substantial quantity of the
present equipment and facilities.

The West Valley Plant is presently in a status near that of layaway. The
processing operation is shut down; however, the fuel storage basin contains
about 160 metric tons of uranium in spent fuel elements from commercial
power reactors. In the layaway mode, these fuel elements would be shipped
to other offsite storage. The basin would be drained and decontaminated,
and any residual contamination would be fixed with paint.

The reprocessing piping and equipment has been internally decontaminated by
flushing; however, some additional interndl decontamination may be required
along with the external decontamination required for layaway purposes. The
ventilation system would be kept operational to assure confinement of
contamination within the closed areas. The two high Tevel 1iquid waste

2-1
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End Product S_umma‘ry‘Des_criptions,

G3I4ISSYIONA

MODE 4 FACILITY STATUS : INTERIM CARE
Haste Tanks Buildings ’ FRS Site
Layaway Left as is, Viquid Fixed contaminatlon Two Options: Avatlable for Full time main-
in placa. in accessible areas, V - Storage basin restricted use.? enance and security
some smzarable {a drained, cleaned. continued.
cells. Contamination fixed.
Restricled use.
2 - Fuel storage
operation continued. |
' Restricted use.
Protective Tanks empty. Auxiliary Contamination re- Cleaned for unre- Perimeter area Observation con-
Storage facilities in place. stricted to c2)1s. stricted use. avatlable for b tinued.
Breathing HEPA Fiiters. . conditional use.
Preparation Tanks filled with dirt. Fixed contaminaition Fixed contamination Available for re- Inteyrated with

for Alternate
Nuclear Use

Dismantlenent

Contamination removed.
Clean vault filled with
dirt and debris, capped
with dirt.

only. No process
equipment.

Removed.

only.

Renoved.

stricted or con-
ditional use as
determined by
alternate purpose.

Sur&eyed completely
to determine
conditional pnd
unrestricted” use
areas. -

new use.

Not required.

Mestricted Use—Radiological controls imposed.

bConditional use—Non-nuglear uses except certain agricultural uies permitted:

QUnrestricted use—No restrictions fmposed.

0S0L-1INA



UNCLASSIFIED ' UNI-1050

2.2

storage tanks, presently containing a large quantity of contaminated
1iquid, would remain "as is" in the layaway mode. Continual monitoring for
tank leaks would be provided.

The relatively Tow initial cost of the layaway alternative is followed by
the significant long term costs of maintaining site security, surveillance,
and maintenance. For layaway, security forces and electronic surveillance
would remain operational. Surveillance devices would monitor for
intruders, fires, and variations in radiation levels, and would require
periodic inspection and maintenance. Maintenance of the building proper
would also be necessary (i.e., entry ways, walls, roof, etc.).

Layaway of the West Valley Plant would be a temporary measure to protect
plant life and equipment for an interim period of up to 30 years. It is
unlikely that the layaway would suffice beyond this 30-year projection.
Public concerns and regulatory requiremnts may also influence the duration
of the interim care period.

As a modification of the layaway mode, other alternatives can .be considered
for: the spent fuel storage basin. It could either continue operation in
its present passive mode, or receive additional fuel. Reevaluation of and

~ possible minor modification to the ventilation system,1 and continued

high level security would be required. These ventilation and security
costs would be more than offset by the revenue from fuel storage fees.

Protective Storage

The protective storage mode would satisfy the reqdirements for pubtic
safety while minimizing both the initial outlay of capital monies and
interim care costs. It is not intended that the facility would he
reactivated, but rather that it would be decommissioned (probably
dismantled). The objectives of this alternative are to ensure the

Interim Safety Evaluation I, Nuclear Regulatory Commission,

NRC Document No. 50-201 (Washington, D. C., 1977).
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confinement of radioactivity and enhance the security of the building
against intruders. In the protective storage mode, all active plant
operational systems would be shut down. Only those passive systems
required for safety and surveillance would remain in service.

The cells would be used as a rigid physical barrier against intruders.
Loose contamination, such as cladding hulls in the mechanical process cell,
would be picked up and packaged. Housekeeping within each cell would be
performed to minimize the spread of contamination in the event of loss of
contamination ¢ontrol resulting, for example, from a major tornado or
earthquake or from sabotage. Those cells which were decontaminated would
probably not require significant additional treatment.

Contaminated process equipment, glove boxes, 1abbratory equipment and other
contaminated equipment outside of the cells would be packaged and placed
inside ‘the process cells. The ventilation system wou1d<be removed from
sérvicé; all contaminated ducts and the stack would be removed. and placed
in the cells. A "breathing" filter would replace the existing ventilation
system on the cells. After removing all of the contaminated equipment from
the building,.the viewing windows and cell access doors would be 'sealed
off. The interior surfaces of the building would then bé surveyed and
painted as necessary to affix any loose contamination.

The fuel within the storage basin would be removed and the storage basin
drained. Gross contamination in the basin would be removed and the
residual contamination fixed with paint.

Waste from the storage tank would have been removed and the tank flushed.
The vent system would be replaced with a passive "breathing" filter.

The barbed wire-topped chain link fence which surrounds the facility would
remain intact. The surrounding buffer zone, approximately 3000 acres,
might be released for conditional use (see Section 5) depending on
contamination levels and land owners needs.
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2.3

Periodic maintenance/surveillance would be required to assure confinement
integrity. Maintenance of the building's outer surfaces (roof, walls,
etc.) and its interior painted surfaces would be necessary, and would be
provided by two resident employees with services procured from local
contractors as needed. Security surveillance would utilize passive
electronic devices operating at all times, and periodic patrol by local law
enforcement officials. 4

Preparation For Alternate Nuclear Use

Under this alternative, all contaminated systems are decontaminated,
disassembled, and removed from the facility for burial either onsite or at
another regulated disposal site. The facility itself would be a
decontaminatd to the extent practicable, and residual contamination fixed
in place to minimize security, maintenance, and surveillance costs. The
facility would then be available for an alternate nuclear use or future
dismantling.

Process equipment and smearable contamination would be removed from the
cells and building. Glove boxes would likewise be removed. Highly
contaminated sections of the ventilation systems would be decontaminated or
replaced. Although contamination would remain in portions of the facility,
working dose rates would be low throughout the'facility and airborne
radioactivity would be minimal. If no alternate nuclear use had been
identified for the facility, the shield plugs, viewing windowé, and cell
doors could be sealed with welded plates or high security locks. The
ventilation system could be shut down or reduced to an extremely Tow

place. Fuel would be removed from the storage basin, and the basin would
be drained and decontaminated. Any residual contamination would be fixed
in place.

The underground tanks, emptied and decontaminated, would be filled with
soil to support the tank roof when the walls eventually decay (in several
hundred years).

N
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2.4

2.5

Much of the land surrounding the facility would be available on a temporarv
basis for conditional use. It would not be released for unrestricted use
until a decision on real estate requirements for the planned alternate
nuclear use of the facility was received, and then only after appropriate
survey.

A combination of passive remote reading alarm systems and onsite _
surveillance would assure protection of the public during decommissioning
operations. Future surveillance would be dictated by the facility's future
use. If the facility were placed in interim care following cleanup, it is
anticipated that continued surveillance wou'ld bé required. '

D1smant1ement

" Dismant lement "would remove all rad1oact1ve mater1a1 above uncontro11ed

re]ease limits from the buildings and tank farm. No structures would
remain above grade, although clean concrete and other structural materials
would be buried at the building and tank sites.- Sufficient soil coverage
to suppbrt'vegetation would be placed over buried debris and the area would

_ be rep]anted A survey of the entire 3,345-acre s1te wou1d be conducted to

determine - the type of re]ease possible.

No further monitor1n§ or security would be required at the site unless

areas which were first released for conditional use (no agriculture) were

. later  surveyed for unrestricted use. (It is presumed that the burial

grounds, lagoons, and associated areas were cleaned for unrestricted
release.). '

Disposition Sequence

The four disposition alternatives discussed in this plan are related and
sequentia] ' Figure 2-1 depicts the sequences in which they could logically
occur, with d1smant1ement or alternate nuclear use as the ultimate end
products.

When the facility is operable (see Figure 2-1, step 1), all four
decommissioning alternatives are available.
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If layaway (step 2) is chosen, the facility is secured and protected
against intruders. Confinement of hazardous materials is assured, and al.
decommissioning alternatives are still available. This mode of
decommissioning does not limit the selection of other options; the facility
may be returned to operable conditions, or any of the other disposition
alternatives may be selected. The extent of interim care following layaway
is greater than that following disposition by any other alternative.

If the facility is prepared for alternate nuclear use (step 3), all
contaminated systems are decontaminated, disassembled, and removed from the
facility. The building(s) may then be used for other nuclear-related
purposes (step 3a). This decommissioning alternative zlimates thc option
of'1ayaway, and greatly reduces the amount ofAradioactivelmaterial which
might be placed in protective storage. V |

If the facility is converted to another nuclear use, it may be considered
as an operating nuclear facility for which all decommissioning a1ternat1ves
would again be available. A1l decomm1ss1on1ng modes “considered 1ead
‘ultimately to dismantlement (step 5).

If the facility is put into protective storage (step 4), confinement of
radioactivity is ensured, all active operational systems are shut down; and
only those systems required for safety and surveillance remain

operational. Selection of this alternative precludes any other operational
use.

If the facility is dismantled (step 5), a variety of restricted,

conditionnl, or unrestrinted uses are possible for the site depending on
factors discussed in Section 1.0.
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3.0 CURRENT REGULATIONS AND GUIDANCE

Federal regulations with regard to decommissioning nuclear facilities are
limited. Financial competence for major licensees is treated in 10CFR
Part 50, Section 50.33 (f), which requires a determination of the
applicant's financial qualifications to operate, shut down, and maintain a
production or utilization facility in a safe condition. Section 50.33 (f)
does not speak directly to final disposition of the facility, but only of
shutting down and maintaining it in a safe condition. Also, Part 50
applies only to production and utilization facilities, not to facilities
which operate under Part 30, 40, and 70 material licenses.

Section 50.82 (of 10CFR Part 50) discusses the procedures to be followed
when applying for termination of licenses granted for production and
utilization facilites. It states:

"(a) Any licensee may apply to the Commission (NRC) for authority to
surrender a license voluntarily and to dismantle the facility and
dispose of its component parts. The Commission may require
information, including information as to proposed procedures for the
disposal of radioactive maferia], decontamination of the site, and
other procedures, to provide reasonable -assurance that the dismantling

~of the facility and disposal of the component parts will be performed
in accordance with the regulations in this chapter and will not be
inimical to the common defense and security or to the health and
safety of the public."

., "(b) If the application demonstrates that the dismantling of the
facility and disposal of the component parts will be performed in
accordance with the regulations in this chapter and will not be
inimical Lo Lhe comnun defense and security or to the health and
safety of the public, and after notice to interested persons, the
Commission may issue an order authorizing such.dismantling and
disposal, and providing for the termination of the license upon
completion of such procedures in accordance with any conditions
specified in the order."
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Section 50.82 does not require the development of a detailed
decommissioning plan until the licensee decides to seek to surrender the
license. Section 50.82 only addresses dismantling the facility; however,
the procedures outlined are also applicable to other disposition modes
where the objective is license conversion (from operating license to
possession-only) rather than termination.

Paragraphs 4 and 5 of Appendix F, 10 CFR Part 50, deal with decommissioning
of fuel reprocessing plants. This regulation requires that facilitation of
decoimmissioning be a design objective. It also requires that the applicant
demonstrate that he has the financial capability to provide for the
"removal and disposal of radioactive wastes, during operation and upon
decommissioning of the facility." Definitive criteria with respect to the
extent of decontamination or viable dispositon a1térnatﬁves are not
provided.

The Nuclear Regulatory Commission (NRC), Division of Fuel Cycle and
‘National Safety, published Guidelines for Decontamination of Facilities and

Equipment Prior to Release for Unrestricted Use or Terminatioanf_LiqgQ§g§
for Byproduct, Source, or Special Nuclear Material in November, 1976.
These guide]ines'1ed to the development of Regulatory Guide 1.86,
Termination of Operating Licenses for Nuclear Reactors. This latter
document defines four methods for retirement of a facility which are
acceptable to the regulatory staff: mothballing, in-place entombment,
removal and dismantling, and conversion to a new nuclear or fossil fuel

system. Guide 1.86 offers detailed advice on how to proceed using either
of the first two alternatives to obtain a possession-only license. It also
gives guidance on decontamination for unrestricted release, including a
table of acceptable surface contamination levels.

In addition to the Federal requirements, the State of New York has
regulations covering radiation exposure, decommissioning, and unrestricted
release criteria. In general, these do not differ significantly from
Federal controls. '
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The reqgulations and guides described above provide some insight to the
interactions between NRC and the licensees of the West Valley facility.
The first action a licensee may take is to request that his operating
license be amended to restrict him to possess licensed materials but not
process nuclear fuel. Conversion of the operating license to
possession-only does not necessarily imply that any decommissioning action
is planned. The possession-only license could reduce technical
specification surveillance requirements, thus decreasing the 1icénsee';
costs. .

If subsequent decommissioning is planned, the Ticensee will submit
documentation tb NRC describing the proposed actions and measures for
protection of public health and safety. The submission will contain
estimates of the form and type of radioactive material that will remain
after decommissioning has been completed.

Following review of the licensee's submission, NRC will authorize the
decommissioning action if it concludes that the proposed actions can be
carried out safely. As part of the NRC review, a determination of the

. environmental impact of the proposed decommissioning operations will be
made and documented in either an environmental statement or neﬁative
declaration of impact. The licensee will then implement the
decommissioning activities with periodic audits and inspection- by the NRC
staff.

When all decommissioning work has been completed, the licensee will perform
a final radiation survey and submit these results along with a final
decommissioning report to-NRC. The final report may also include
recommendations with regard to continued security, maintenance, or
surveillance programs.

NRC may inspect the site and verify completion in accordance with the
decommissioning plan. If residual radiation Tevels do not exceed
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unrestricted release values agreed to by NRC during the planning period,
then NRC may terminate the license. If unrestricted release values are
exceeded, the licensee will retain a possession-only license and be
required to continue surveillance in accordance with agreed upon
specifications.
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2.0 FACILITY AND SITE DESCRIPTION

4.1

This section describes features of the West Valley site and facilities
which impact significantly on disposition alternatives. Discussion here is
based on published information which was available to UNI and is intended
to provide a background against which disposition alternatives can be
evaluated. The information presented here is not intended to replace the
environmental report or assessment covering the final planned disposition.

Site Description
This section describes site features which determine the environmental

consequence of various disposition modes. Emphasis is given to those
features which are used to predict radiation dosage to man, and to
determine the probability or consequences of various natural events or
accidents which might impact on the human environment.

4.1.1 Site Location and Layout

The 3,345-acre Western New York Nuclear Service Center was established by
the State of New York in 1961. Nuclear Fuel Services, Inc. (NFS) leased
the reservation and in 1963 began construction of the West Valley Fuel
Reprocessing Plant--the world's first commercial nuclear fuel reprocessing
plant. The plant operated from 1965 until it was shut down in 1970 for a
major expansion program which was begun but never completed. New York
State is a co-licensee with NFS and may under certain conditions receive
the West Valley Plant. Figure 4-1 shows the site location with respect to
population centers and major geographical features. Prominent aspects of
the site Tayout are depicted in Figures 4-2 and 4-3.

The reservation is located about 30 miles south-southeast of Buffalo in
Ashford "Town" (township), Cattaraugus County. It is approximately 1400
feet above sea level and lies 20 miles from Lake Erie, which is 780 feet
above sea level. A narrow section of the site extends northward along both
sides of Buttermilk Creek to its confluence with Cattaraugus Creek at the
southern boundary of Erie County.

4-1
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The reprocessing plant and associated facilities are located near the
middle of the reservation within an undeveloped buffer zone. The developed
plant area is approximately two miles south of Cattaraugus Creek. The
nearest village, Springville (population 4,350), is situated four and
one-half miles north of the site.

A portion of four other western New York State counties are within a
25-mile radius of the reservation, with the following approximate air mile
distance to the closest point of each: Erie County--two miles, Wyoming
County--11 miles, Allegany County--18 miles, and Chataugua County--22 miles.

The reservation is served by a country road and by a spur of the Baltimore
and Ohio Railroad. This rail line, which is used solely for freight
traffic, follows Buttermilk Creek through the reservation.

The entire 3,345-acre reservation is enclosed by a three strand, barbed
wire, agriculture-type fence and is posted with signs which warn against
trespass.

The NFS reprocessing plant complex, which includes the New York State
commercial waste burial ground, is completely surrounded by a chain Tlink
fence topped with three strands of barbed wire. The overall height of this
inner exclusion area fence is over eight feet.

4.1.2 Regional Demography and Land Use

The site is located in a rural area with a relatively low population
density and slow growth rate. Agriculture is the prime land use, with
dairy farming the principle agricultural activity.

The population density of the region surrounding the plant is depicted in
Figures 4-4 and 4-5. Population growth rate data for the period 1960 to
1970 are shown in Table 4-1.

Population projections presented in Tables 4-2, 4-3, and 4-4 covered a

proposed expansion of the West Valley facility through the year 2020;

4-5
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FIGURE 4-4
Population Distribution—10 Mile Radius

1970 Census Data
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FIGURE 4-5

Population Distribution Map—®80 ¥ilometer (49,6 Mile) Radius
1670 Census Data
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TABLE 4-1
Local Population Growth Between 1960 and 1970

Percent
"Towns" (Townships) 0-5 Miles from Site 1960 1970 Change
Ashford 1,490 1,577 5.8
Concord 6,452 7,573 17.4
East Otto 701 910 29.8
ET1licottville 1,968 1,779 -9.6
Machias 1,390 1,749 25.8
Yorkshire 2,012 2,627 30.6
Counties
Cattaraugus : 80,187 81,666 1.8
Allegany 43,978 16,158 5.6
Chautaugua 145,377 147,305 1.5
Crie 1,064,688 1,113,491 4.6
Wyoming 34,793 37,688 8.3

4-8
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YEAR
1950
1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2010
2015
2020

TOTAL CHANGE
PERCENT CHANSE

NET MIGRATION
PERCENT MIGRATION

ALLEGANY

44
44
46
47
48
49
51
52
54
56
57
- 59
62
64

20
45%

-20
-31%

IABLE 4-Z

Population Projections to Year 2020 for

Five New York Counties and New York State
-1968 Demographic Values?d
(Thousands of People)

CATTARAUGUS

78
80
82
82
82
83
84

- 85
87
89
91
94
97

100

22
28%

-23
-23%

CHAUTAUQUA ERIE
135 899
145 1,065
151 1,083
153 1,102
157 1,150
162 1,21
168 1,282
174 1,353
180 1,419
187 1,485
194 1,550
202 1,625
211 1,709
220 1,794

85 895
63% 100%
13 ~156
-15% 17%

WYOMING  NEW YORK STATE
33 14,830
35 16,782
36 17,794
36 18,751
37 19,666
37 20,757
38 22,004
39 23,355
41 24,744
43 26,079
45 27,402
47 28,803
49 30,288
51 31,784
18 16,954
549 114%
-7 +3,193

-14% +10%

Demographic Projections for New York State Counties to 2020 AD, New York State Office of Planning
Coordination - August 1969
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TABLE 4-3
Demographic Projections Within 10 Mile Radius
—1970 Census Data
(1980 to 2020 Projection)

Distance
Section (Miles) 1970 1980 1990 2000 2010 2020
N 0-1 0 0 0 0 0 0
1.2 4 4 4 4 4 4
2-3 12 12 12 12 12 12
3-4 1400 1660 1950 2300 2710 3200
4=5 1500 1770 2090 2460 2900 3430
5-10 695 820 970 1140 1350 1590
NNE 0-1 0 -0 0 0. 0 0
1-2 0 -0 0 0 - 0 0
2-3 36 37 38 40 42 44
3-4 58 62 66 70 74 80
4.5 65 77 90 - 110 125 150
5-10 720 850 1000 1180 1400 1650
NE 0-1 0 - .0 0 0 0 -0
1-2 16 16 16 16 16 ' 16
2-3 4 4 5 S A 6
3-4 28 29 30 31 32 33
4-5 58 60 62 64 66 68
5-10 80 920 1090 1280 1510 1780
ENE 0-1 -0 0 0 0 _ 0 0
1-? 16 16 16 16 16 16
2-3 4 4 5 5 6 6
3-4 16 16 17 17 18 18
4-5 Y0 94 98 102 106 110
5-10 1040 1120 1210 1310 1410 1530
E 0-1 0 0 0 0 0 0
1.2 8 8 8 8 8 8 .
2-3 76 79 82 85 87 90
3-4 48 50 52 54 56 58
4.5 100 108 116 125 135 145
5-10 810 870 940 1020 1100 1190
ESE 0-1 0 0 0 0 0 0
1-2 0 0 0 0 0 0
2-3 56 58 60 62 64 66
3-4 12 12 13 13 14 14
-4.5 75 80 85 90 95
5-10 605 650 710 760 820
4-10
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1970

410

TABLE 4-3 (Cont'd)

1980

1990 2000 2010
0 0 0
4 4 4
5 5 6
44 46 48
65 68 72
705 760 820
0 0 0

0 0 0
30 31 32
30 31 32
65 68 72
600 620 640
0 0 0

4 4 4
22 23 24
22 23 24
65 68 72
580 600 620
0 0 0

4 4 4
30. 31 32
65 68 72
65 68 72
350 370 390
0 0 0

4 4 4

5 5 6
52 54 56
47 50 54
480 520 560
0 0 0
16 16 16
39 40 43
35 38 41
47 50 54
360 380 405
0 0 0
28 28 28
26 27 28
28 30 32
47 50 54
730 770 820

UNI-1050

2020

600

16
44
44
60
425

28
28
34
60
870
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TABLE 4-3 (Cont'd)

Distance. ;
Section (Miles) 1970 1980 1990 2000 2010 2020
WNW 0-1 0 0 0 0 0 0
1-2 36 36 36 36 36 36
2-3 24 25 26 27 28 - 29
3-4 16 17 18 19 20 - 21
4-5 40 45 50 55 60 65
5-10 1100 1210 1340 1490 1650 1840
NW 0-1 0 0 0 -0 0 0
1-2 12 12 12 12 12 - 12
=3 8 8 9 9 ) 10
3-4 16 18 19 21 23 26
4.5 70 8h 100 . 116 135 160
5-10 730 860 1020 1200 1410 1670
“NNW 0-1 0 0 0 0. 0 0
1-2 0 0 .0 0 0 0
- 2-3 16 . 17 17 18 19 19
3-4 780 920 1090 1280 1510 1780
4-5 800 940 - 1110 1310 . 1550 . 1825
-5-10 695 - .820 970 1140 1350 - 1590
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' TABLE 4-4

Demographic Projections Within 80-Kilometer (40.6-mile) Radius

—1970 Census Data

(1980 to 2020 Projections)
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TABLE 4-4 (cont'd.)

1970 1980 1990 2000 2010 2020
0.3 0.4 0.5 0.6 0.7 0.8
1.1 1.3 1.5 1.8 2.1 2.5
8.7 9.7 10.9 12.2 13.7 15.3

21.3 23.9 26.7 29.9 33.5 37.5
3.0 3.4 3.8 4,2 4.7 5.3
0 0 0 0 0 0
5.0 5.2 5.4 5.6 5.8 6.0

10.9 10.4 10.8 11.2 11.7 12.2
2.4° 2.8 3.3 - 3.9 4.6 5.5
1.1 1.3 1.5 . 1.8 2.1 2.0
8.7 9.7 10.9 12.2 13.7 15.3

44 .9 .50.3 - 56.3 63.1 70.6 79.1

157.6 176.5 197.7 221.4 248.0 278.0
398.0 446.0 500.0 560.0 627.0 - 702.0
164.1 183.8 206.0 231.0 259.0 290.0
130.1 145.7 0 183.0 .0 230.0
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these figures were correlated by NFS for their 1973 Environmental and
Safety Analysis Reports.

The agricultural potential of a majority of Cattaraugus County is primarily
of low viability or of low commercial farming value. A Targe portion of
the land is unused forest.

Dairying is the largest farming activity in the state and also in the five
counties surrounding the site. Figure 4-6 shows the cattle density in this
region.

Cattaraugus County ranks 24th among the state's 61 counties in farm product
value. It generates approximately two percent of the total farm product
value of New York State.

Crop production is relatively low in the area. Hay, oats, and corn are
raised for animal feed. Snap beans, potatoes, and grapes are raised for
human consumption.

Crude o0il, natural gas, forest products, sand and gravel are also produced
in the neighboring five-county region.

Some of the surrounding land is used for recreational purposes. Allegany
State Park is composed of 60,480 acres, situated approximately 25 miles
south of the site. Zoar Valley, approximately 10 miles west of the site,
is being developed for camping and recreation. Two ski resorts are located
within 10 miles of the site, one to the north and one to the south.

Approximately 90 percent of Cattaraugus County is open to hunting; however,
hunting is prohibited on Nuclear Service Center land.
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4.1.3 Geology and Seismology
Western New York, from just south of Buffalo's latitude, lies in the

glaciated Alleghany Section of the Appalachian Plateau Physiographic
Province. Along the meridian of the Western New York Nuclear Service
Center, the land surface rises from approximately 250 feet above sea level
at the Lake Ontario shoreline to about 2,250 feet at the PennsylVania Tine.

The regional topographic slope is underlain by a thick series of flat-lying
sedimentary rocks (shales, sandstones, and limestones). The rock strata
dip gently to the south at 20 to 40 feet per mile. The result is that, as
one goes from norfh to south, the sedimentary rock sections progressively.
increase in thickness and younger formations appear at the surface. The
depth to crystalline "basement" rocks at the Center is estimated at about
7,000 feet.

A1l of western New York, with the exception of the area generally
encompassed by Allegany State Park, is overlain by a veneer of glacial
deposits. Most of this consists of till (ground clay rock fragments
containing cobbles and pebbles) and thick deposits of sand, gravel, and
clay.

The preglacial erosion surface in this area was a maturely dissected upland
with deeply incised valleys. Many of these valleys have been deeply buried
by glacial deposits and much of the present drainage is on glacial deposits
in bedrock valleys. Some of the streams presently flow on valley fill that
is as much as 600 feet above the bedrock floor.

The site is underlain by a thick series of flat-lying gray and black
impervious shales down to the top of the Onondaga limestone at an estimated
depth of 2,000 feet. Several layers of limey shales and limestones 1lie
beneath the Onondaga limestone, and still deeper is the Syracuse salt
member of the Salina formation at a depth of approximately 2,700 feet.

The only significant structural feature in the region is the north-south
trending Clarendon-Linden structure some 20 miles to the east. The
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structure appears to pass from a fault at the northern end to a
monoclinical flexure as it trends southward. A north-northeast trend o.
major fractures is associated with the fault in the Batavia-Attica area.

Western New York is an area of low seismicity. Although northern New York
and New England are subject to frequent minor earth shocks, this frequency
does not extend to northwestern New York.

There have beeh 13 reported earthquakes with maximum intensities of V or
greater on the modified Mercalli Scale, and with epicenters within 100
miles of the site. Of these shocks, ane was of intensity VII to VIII, four
were intensity VI, and eight were of intensity V. The closest shocks to
the site have been at Attica, about 35 miles noriheastlof the Nuclear '
Service Center. The Attﬁca earthquéke of Adgust 12,21929 had an intensity
between a VII and a Tow VIII and was felt over .an area of150,000 square
miles. The shock was felt most strongly in the eastern.part of Attica and
further eastward, which would place the epicenter at or near the western
edge of the triangular block outlined by the Clarendon-Linden structure.

4.1.4 Surface and Ground Water Hydrology

4.1.4.1 Surface Water
The area lying within the Western New York Nuclear Service Center's

boundaries is drained by two creeks. Cattaraugus Creek passes through‘the
northern end of the site in a general westerly direction and empties into
Lake Erie about 30 miles downstream. Buttermilk Creek flows through the
site in a general northwesterly direction and joins Cattaraugus Creek at
the north end of the site. Site boundaries extend on either side of"
Buttermilk Creek from it$ confluence with Cattaraugus Creek to Riceville
Station, about four miles to the southeast.

Buttermilk Creek has eroded a narrow, deep defile into the glacial deposits
in the valley in which the site is located. The elevation of Buttermilk
Creek where it enters the site is 1,315 feet above sea level, and the creek
falls to an elevation of slightly over 1,100 feet at its confluence wi
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Cattaraugus Creek. The reprocessing plant is located on a bench-1like
plateau to the west of Buttermilk Creek -at an elevation of about 1,415 feet.

The U.S. Geological Survey maintained a gaging station on Buttermilk Creek
from October, 1961 to September, 1968. The gage was located one and one-
quarter miles upstream from the mouth of the creek. The drainage area
above the station is 29.4 square miles. Summarized flow data for the
recording period are as follows: '

Buttermilk Creek Flow Data

Flow Parameter Flow (CFS)

Average Discharge 46.5

Maximum Discharge Rate - 3,910

Minimum Discharge Rate 2.1 .

The flow rates in Buttermilk Creek are about ten percent of those in
Cattaraugus Creek.

The data on water flows in Buttermilk Creek indicates maximum gage height
of eight and one-half feet. This level would cause only local flooding on
the flood plain well below plant elevation. Before the creek could rise to
plant- site flood stage, it would-spill over the divide on the west bank and
flow down another valley.

4.1.4.2 Ground Water
In preglacial times there was a fairly deep valley extending through the

site along an axis of about north 20° west which had been eroded in the
underlying Devonian shales and siltstones. As the glaciers  advanced and
retreated over the area, the underlying valley was filled with a very
fine-grained silty clay interspersed with intermittent lenses of sand and
gravel. A Tlayer of dense‘ti11 approximately 20 feet thick generally
overlies the area. Below this, a series of till layers and deposits of
thinly bedded fine sandy silts and clays, formed in melt water lakes
between the ice front and higher ground, are common. Outwash deposits of
well sorted sand and gravels from lenses that cut through the till and lake
deposits also occur.
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Usable quantities of ground water occur in three aguifers on the site.
"uppermost aquifer occurs in the coarse granular deposits at the surface.
This aquifer probably results from surface infiltration which is prevented
from further downward migration by the underlying impermeable silty till.
Many farms in the area use this nonartesian aquifer for domestic and
livestock uses. It>outcrops in marshy areas south of the reprocessing
plant and at the edges of the steep defiles eroded by local streams within
the site; thus, ground water from this aquifer on the site is discharged to
surface drainage within the site.

The silty till sheet immediately beneath the surface aquifer, while
saturated with water, is not an aguifer. The pore spaces in the till are
sma11 and poorly interconnected so that. water movement through the till is
very slow and almost entirely cap111ary in nature.

-The thin sand layer, at an elevation of about 3,160 feet, beneath the
uppermost till sheet constitutes the second aquifer. Known as the shallow
artesian aquifer, it is found in most of the area on the peninsula between
Buttermilk Creek, Franks Creek, and Erdman Brook. This aquifer is confined
above and below by impermeable til1l sheets. The water level stands five to
17 feet . above the Tevel of the aquifer and about eight to 22 feet below the
" land surface.

The third aquifer is a weathered and fractured zone at the top of the sha1e
bedrock. Although the underlying shales are 1ow in permeability,
approximately of the same order of magnitude as the overlying silty till,
bore- hole data indicate that the uppermost layer of shales may be fractured
sufficiently to permit the passage of usable quantities of water. Deeper

" saline aguifers have been noted in deep drilling for 0il and gas in the
region, but these are below a series of over 2,000 feet of impervious
shales extending down to the Onondaga limestone.

4.1.5 Meteorology
The general climate in the West Valley area may be classified as a cool,

moist, mid-continent variety somewhat modified by the adjacent Lake Er
and the upslope terrain from the lake towards the south and southeast.
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The 1atﬁtude of the area is about 43° north and the climate is typical of
northern mid-continent sites such as Buffalo, Detroit, and Chicago, all of
which are on or near the same latitude. West Valley's annual rainfall is
typical for the eastern . U.S.--about 40 inches per year. Precipitation
occurs rather evenly throughout the year, and with an average temperature
of 45° F much of it falls in the form of snow. Annual snowfall at the
site is about 150 inches. Tables 4-5 and 4-6 show mean precipitation and
mean temperature for communities in the vicinity of the site. Meteoro-
logical data are available from Buffalo Airport, from stations in smaller
communities in the vicinity, and from meteorological equipment at the West
Vally site. Wind roses for Buffalo Airport and for the site are presented.
in Figures 4-7 and 4-8. Stability information has also been obtained for
onsite conditions for the period November 1, 1974 to September 18, 1975.
Class A conditions, highly unstable, occurred 2.36 percent of the time;
Class B conditions, moderately unstable, 3.58 percent of the time; Class C,
slightly stable, 5.99 percent; Class D neutral, 45.66 percent; Class E,
sJightly stable 28.56 percent; Class F and G, highly stable 13.85 percent.

The frequency of severe weather in the West Valley area is low compared to
the U.S. average. This is probably due to the Tow average -temperature in
the area which effectively reduces the driving force for the generation of
thunderstorms (the basis for most severe weather). Another factor is the
topographical effect of the Appalachian Mountains, which cause hurricanes
moving westWard from the Atlantic coast to Tose much of their energy by the
time they reach the area. Lake Erie may also have a modifying effect by
cooling Tower levels of the atmosphere that might otherwise be heated
sufficiently to set off instability, thereby giving rise to thunderstorms.

The NRC staff1 has assessed the probability of a tornado at the West
Valley site. The recurrance interval is estimated to 3,400 years for a
tornado of any size, and 10 million years for a design basis tornado.

Interim Safety Evaluation I, Nuclear Regulatory Commission, NRC Document
50-201 (Washington, D.C., 1977).
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Month

January
February
March
April

May
June
July
Augusl

September
" October’
November
December

Annual

Arcaded

3.05
2.37
3.25
3.21

3.96
4.05
3.19
3.09

3.89
© 3.26
3.61

2.86

39.79

TABLE 4-5

Mean Precipitation in Western New York

Franklinv

i11eb

2.71

a '8 td 10‘years record. 13,2 miles N.E., elevation 1,480 feet.
b" 13 to 17 years record. 123 miles S.E., elevation 1,590 feet.
€ 11 to 12 years record. 15.7 miles S.W., elevation 1,600 feet.
4 7 to 8'years-record. 15.0 miles W., elevation 865 feet.

€ 7 to 8 years record. 23.8 miles N.W., elevation 640 feet.

Site e1evation is 1,400 feet.
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2.89 3.06
2.34 2.77
2.63 2.99
3.10 3.21
3.62 3.86
3.50 3. 20
4,00 3,05
2.47 2.65
3.37 4.10
2.49 3.03
3.77 4.47
2.36 ©2.90
36.54 39.35 -
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Month

January
February
March
April

May
June
July
August

September
October
November
December

Annual

(12 miles S.E. of Western New York Nuclear Service Center)

Minimum

15.9
12:0
20.5
30.7

41.6
51.1
54.1
bé.3

45.8
36.9
28.7
18.8

34

a 13-Year Period.

b 14-Year Period.

TABLE 4-6

Mean Temperatures in Western New York

Franklinville, N. Y. 1931-1952

Max imum

328
31.6
39
5ds

~
(00]
O NNWO o -~ 00 W o —

Mean Temperature

Over 13-Year

Period, F Highesta
24.3 71
21.8 65
29.6 77
41.7 82
54,2 89
63.9 97
67.3 99
65.6 94
58.9 93
48.8 86
372 80
26.8 63
45.0

UNI-1050

LowestD

-28
-45
-16
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Buffalo Airport Wind Rose
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FIGURE 4-8

West Valley Wind Rose
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4.2 Process Description

This section describes the physical and mechanical processes which were
performed in the West Valley Plant, thereby indicating the nature of
radionuclides, chemicals, and equipment present in the facility.

Figure 4-9 outlines these processes. (Table 6.4-31 provides a ready
reference list of plant facilities and their abbreviations which are also
included in the Abbreviations, Symbols and Definitions Section of this
report.)

West Valley received several types of fuel from various sources in shielded
casks. These were submerged in the fuel storage basin and the fuel then
unloaded. The basin has a considerable storage capacity which provided
flexibility in processing. Fuel from the basin was brought into the
process mechanical cell (PMC) through a fuel transfer port. Once in the
PMC, metal end pieces were sawed from the fuel bundles and discarded. A
mechanical shear chopped the bundles and dropped the pieces into
criticality-safe baskets with consumable iron liners in the general purpose
cell (GPC) for interim storage. Baskets of fuel were transferred to the
chemical process cell (CPC) where the uranium and fission pruducts were
dissolved in nitric acid solutiuns. The stainless steel or zirconium fuel
cladding hulls remained in the baskets and were returned to the GPC for
sampling to insure complete dissolution of the fuel. The hulls were then
discarded. through the scrap removal (SR) area.

Initially, ventilation from thc fuel slurage area and mechanical cells was
rouled through Lhe general ventilation system; however, ventilation in
these areas was modified. The fuel storage basin was placed on its own
high efficiency particulate air (HEPA) liltered recirculating system with
dehumidifiers. A head end ventilalion (HEV) system was installed to serve
the PMC and GPC with dual HEPA filtration bypassing the general ventilation
system and exhausting from the building stack. The HEV system also serves
other process cells, the master slave manipulator repair shop (MRS), and
the decontamination shop (DCS). Figure 4-10 is a simplified diagram of the
ventilation system.
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0ff-gas from the dissolution process in the CPC was put through a scrubber,
heated, passed through dual HEPA filters, and exhausted from the stack.

The uranium, plutonium and fission product solution from the dissolver was
sampled for materials accountability and transferred to extraction cell”
number one (XC1) where the initial separation of uranium, plutonium, and
fission products took place by solvent extraction in pulsed columns.
Tributyl phosphate (TBP) dissolved in dodecane was used in the organic
phase, and nitric acid solutions of varying concentrations in the aqeous
phases.

Fission product solutions were sampled for uranium and plutonium. If
significant quantities were found, they were reworked; if not, they were
sent to the CPC for waste evaporation and neutralization.

The uranium was further purified- by solvent extraction in XCs 2 and 3.
Extraction so1ufions from this process were purified and recycled in the
cells, and waste solutions were sent to the liquid waste cell (LWC).
Uranium product solutions were evaporated and further purified on a silica
gel column prior to storage in the uranium product cell (UPC) for offsite
shipment.' The silica ge1 column was regenerated with an oxalic solution
which was sent to waste treatment. ‘

The plutonium product stream was further purified by solvent extraction in
XC2 and concentrated by anion exchange in the Product Purification Cell
(PPC). The product was then concentrated by evaporation and transferred to
product packaging and shipping (PPS). Plutonium processing equipment was
designed to maintain critically safe geometry under all credible conditions.

High level aqueous waste solutions were transferred to the waste
evaporators in the CPC. The evaporator bottoms were neutralized and placed
in the CPC. The evaporator overheads were collected along with other low
Tevel wastes in tanks in the LWC. Low level wastes were evaporated in
another evaporator in the CPC. Bottoms from this evaporator were likewise
neutralized and transferred to the underground high level liquid waste
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4.3

tank. Overheads from the Tow level liquid evaporator were treated in an
acid fractionator where acid was reclaimed and stored in the hot acid ¢
(HAC) for reuse in the dissolvers. The low level, acid free liguid was
routed to the general purpose evaporator or to the lagoon through a
stainless steel lined "interceptor" pit.

After the close of operation, the solvent was discarded, process liquids
were disposed of, and the system was flushed and in many cases chemically

cleaned.

Plant Description

The major facilities included in this sludy are: 1) the fuel receiving and
storage area; 2) the main process building, 3) the liquid waste storage
area, and 4) the auxiliary process systems and service areas. A brief
description of each of these facilities is given in this section, following
a discussion of design criteria.

4.3.1 General Plant Design Base
The fuel reprocessing plant was designed and constructed to minimize the

- release of radioactive materials both during routine operation and under

accident conditions. At least two physical barriers contain significant
quantities of radioactive materials within the facility during operation.
These barriers are typically the process equipment (vessels, pipes, etc.)
and the building around the process equipment. In most cases the building
itself provides two barriers: the cell or room where the process equipment
js located, and the outer building shell,

A11-process and waste storage vessels were vented through appropriate
treatment systems for primary confinement of airborne radioactive
materials. A11 building spaces subject to potentital radioacfive
contamination from a breach of the primary confinement system were equipped
with ventilation systems capable of controlling flow and maintaining the
release of airborne radioactive effluents within the applicable limits
during normal, abnormal, and accident conditions.

4-32



UNCLASSIFIED UNI-1050

Most of the equipment used in the process wa§ designed specifically for use
in the facility. Most of the equipment is stainless steel, although other
corrosion resistant materials such as titanium and Carpenter 20 were also
used to 1imit corrosion. Where failure of process equipment could result
in major releases of radionuclides, the equipment and process building were
designed to building code specifications to protect against earthquakes,
storms of tornado intensity, and other credible natural events and
accidents. Structural barriers were designed to contain process materials
if primary equipment barriers were breached. The princjba1 structural
barriers were constructed of heavily reinforced concrete, normally at least
partially lined with stainless steel to facilitate decontamination.

The process structural barriers, generally termed radioactive process-
cells, are in most cases surrounded by operating and service areas.

Heavily reinforced concrete walls were constructed not only as structural
barriers to prevent the spread of radioactive contamination, hut to provide
shielding from high radiation levels in the fuel. The PMC, GPC, CPC, and
ana1ytica1 cells (ANC) are all equ1pped with protective viewing windows
(constructed of several thicknesses of Tead glass, filled with an oil
between sheets) which permitted remote operation and/or maintenance using
master slave manipulators and remotely operated cranes. A1l but the GPC
were designed for remote equipment removal or contact maintenance.

XCs 1 and 2 have thick concrete walls for shielding in the unlikely event
of criticality. Entry to these is provided through doors or overhead

hatches.

4.3.2 Fuel Receiving and Storage Area

The fuel receiving and storage area (FRS) was designed to receive and store
irradiated fuel elements. Irradiated fuel was received at FRS in heav11y
shielded casks transported on either truck or railroad vehicles.

Facilities were provided inside the FRS building for the inspection,
monitoring, and preparation of each cask for unloading. The fuel was
unloaded underwater to provide both cooling and radiation shielding, and
the removed fuel was transferred underwater to storage canisters. The
storage canisters were then transferred to predetermined locations in the
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fuel storage pool where they were stored in racks'unti1 p%ocessing. Fo-
processing, the canisters were taken from storage and transferred under
water via a special conveyor to a port in the PMC where a crane removed the
assembly from the canister. The unloaded casks were moved from the pool to
a cask decontamination area where the empty cask was prepared for shipment
offsite. The four main sections of the FRS are discussed below.

4,3.2.1 Cask Decontamination Area

The cask decontamination area is an enclosed, curbed stall within the FRS.

The casks were removed here from the transport vehicle using a 100-ton

capacity crane and set within the stall. The area was serviced by an '
elevalur-lype platform to facilitate preparatinn for underwater unloading,
and also by travelling high-pressure water sprays used for decontamination,

if necessary.

4.3.2.2 C(Cask Un1oad1ng Pool .
The cask unloading pool (CUP) was used for removing fuel assemblies from

the shipping casks and placing them in the fue storage canisters. The CUP
measures abqut.24 by 26 feet, and is for the most part 29 feet deep but has
a section 44 feet deen that provides a minimum of 11 feet of water -
shielding over the fuel during removal of irradiated fuel assemblics from
the casks. The shelf area--29 feet deep--was used for temporary placement
- of the casks into the shroud to minimize contact between the casks' outer
surface and the pool water, and for the storage of cask 1ids during ’

I4

unloading operations.

The entire CUP was lined with stainless steel. A watertight gate was
available to jsolate the CUP from the storage pool in the -event that casks
containing highly contamination coolant had - to be unloaded.

4,3.2.3 Fuel Storage Pool
The fuel storage pool measures 75 by 40 feet and is 29 feet deep. It is
filled with demineralized water Lo 29 feet and contains storage racks for

the fuel cannisters.

4-34



UNCLASSIFIED UNI-1050

4,3.2.4 FRS Water Treatment System
The FRS water treatment system consists of a 500 gpm filter which utilized

replaceable media, and a 100 gpm non-regenerable ion exchanger. Both units
are housed- in the water treatment area.

4,3,3 Main Process Bui1dind

The main process building is the funétiona1 center of the fuel reprocessing
p]ént. Uranium and plutonium were chemically separated from the spent fuel
in this building. Processing was carried out in a series of process cells
that occupy a major portion of the building. The main process building
also contains a wide variety of facilities and equipment that were used to
monitor and control the process, maintain the equipment, carry out
auxiliary operations, and treat gaseous and liquid effluents from the
processes.

The major features of the main process building are shown in Figure 4-11.
The primary functions of the main process cells are listed in Table 4-7.
Most of the building is constructed of reinforced concrete. Process cell
walls are three to six feet thick to provide personnel shielding from
radioactivity. Other main process building features of interest are
discussed below: E

0 Contro1 Room '
The control room (CR) housed the process control and safety-reiated
_instrumentation for the plant. It served as the communications center

from which operators were directed to perform manual functions. The CR
area is not expected to be contaminated, since the only process
connections are electrical.

o Analytical Cells
The ANC is a shielded facility designed to provide radiochemical

analyses for samples from the more highly radioactive portions of
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Cell

PMC

GPC
CPC

xc-1,-2,-3

PpC

uprC

PPS

TABLE 4-7

Primary Process Functions

Shear fuel bundles

Handle sheared fuel;
store sheared fuel;
package leached hulls

Dissolve sheared fuel;
prepare feed;

evaporate waste

Solvent extraction
Concentrate U and Pu;
purify U and Pu stream;
package

Store Uranyl Nitrate

- Package product and
- loadout

UNI-1050

Primary Functions of Main Process Cells

Remarks

Remote maintenance
stainless steel lined

Remote maintenance;
stainless steel lined

Remote maintenance;
stainless steel lined

Contact maintenance;
stainless steel floord

Contact maintenance;
stainless steel floord

Contact maintenance;

stainless steel floord

Normal access area;
equipped with glove
boxes

3 Cells with stainless steel floors have stainless steel 18 inches up the wall.
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the process. The cells provided a shielded area for remote sampling --~
analysis of these materials, and for preparation of samples to be
analyzed in the plant laboratories. Operations were conducted through
protective viewing windows with manipulators.

o Decontamination and Maintenance Areas

Adjacent to the PMC, GPC, and CPC are crane rooms where decontamination
and maintenance of cranes and certain other equipment could be
performed. An equipment decontamination room (EDR) with a soaking pit
serviced major pieces of equipment from the CPC. A power manipulator
repair room (MRR)--later replaced by the Master Slave Manipulator (MSM)
repair shop--and a contamination equipment repair shop were also
provided. ' ‘ '

0 Operating,Ais1es

The varidus operating aisles of the plant allowed for manual control of
process streams, stream flow and water flow, and also provided access
‘for.maintenance'Of automatic equipment. Nearly all of the utility
piping to the cells is exposed in the operating.aisles. ‘

o Acid Recovery.and 0ff-Gas Cells

Acid recovery and treatment of process off-gases were carried out in
cells luocated at the south end of the CPC. The acid recovery cell (ARC)
contains evapdrators, coolers, and condensers used for the recovery of

"~ acid from the process. The off-gas cell (0OGC) houses filters, blowers,
heaters, tanks, and other process off-gas treatment equipment.

o Ventilation Systems

The ventilation system consists primarily of supply and exhaust
‘subsystems. It was designed to provide once-through air flow by a
combination of flow and pressure contro]s from noncontaminated areas,
through potentially contaminated or low contaminated areas, to
contaminated areas, then through the filtering system before release
from the stack.
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The air supply subsystem is powered by conventional electrically driven
fans which are connected to emergency power sources. The exhaust (and
filter) subsystem is powered by an electrically driven exhaust fan to blow
the ventilation air out the building stack, and is backed up by a
diesel-driven exhaust fan. .

A1l ventilation air in the sytem is routed to the ventilation exhaust cell
(VEC) for filtration before exiting through the stack.

4.3.4 Liquid Waste Storage Area - Waste Tank Farm

The waste tank farm (WTF) is located north of the reprocessing plant. Four
underground storage tanks, two of carbon steel and two of stainless steel .

(see Sections 4.3.4.1 and 4.3.4.2, respectively), and the necessary '
auxiliaries were installed here for the storage of high level liquid wastes
generated from fuel reprocessing. Only one tank of each type is in use; a

spare of each type is maintained in standby status.

4.3.4.1 High Level Liguid Waste Storage (Neutralized)
The carbon steel waste storage tank system was designed to maintatn the

waste in a neutralized, self-boiling condition; however, radioactive decay
heat has never been sufficient to boil the solution. - In addition to the
tank now in use, a full capacity spare tank is provided. Each tank is
situated over a steel pan within a concrete vault buried underground in the
naturally impermeable site soil. ‘ R '

The carbon steel storage tanks are 70 feet in diameter and 27 feet in
height, with a nominal capacity of 750,000 gallons. One tank presently
contains 550,000 gallons of waste. The spare tank contains condensate from
the tank in use. The tank sides and bottoms have a minimum thickness of
1/2-inch; roofs are at least 7/16-inch thick. This provides a 1/4-inch
allowance for corrosion. The circular pan under each tank is 75 feet in
diameter, 5 feet 3 inches in height, with a wall thickness of 3/8-inch.

The tank and pan are instrumented for leak detection and temperature
control and are equipped with corrosion coupons. If a leak should develop,
facilities are provided for pumping from one tank to the other. Each tank
and pan are inside a separate waterproof, reinforced concrete vault. The
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vaults, each 78 feet in diameter, sit on a gravel bed and have side wall
and roof thicknesses of two feet. In addition to the tanks, pan, and
vault, the facility includes air cooled condensers and a building that
houses the instrumentation and ventilation equipment.

4.3.4.2 Thorium Bearing Liquid Waste Storage

The stainless steel tank maintains the thorium-bearing wastes in an acidic
media to minimize thorium precipitation. In addition to the one tank now
in use, a full capacity spare tank is provided and both tanks are situated
in a single stainless steel pan within a concrete vault.

The tanks are 12 feet in diameter and 15 feet 9 inches high, with a nominal
capacity of 15,000 gallons. One tank presently contains 10,000'ga110ns of
waste. The tanks are inside a one foot-thick reinforced concrete vault
which measures 32 by 19 feet and is 25-1/3 feet high outside. The vault
walls are lined with 1/8-inch type 304L stainless steel sheet to a height
of 18 inches. The thorium waste storage faci1ity_é1so includes a building
to house the instrumentation and controls.

4,3.5 Auxiliary Process Systems and Service Areas

4.3.5.1 Auxiliary Process Systems

The auxiliary systems provide the essential services of electricity, water,
air, fuel, steam, fire protection, drainage, sewage, and communications.
The principal auxiliary systems of the reprocessing plant are located in
“the utility room (UR). Other auxiliary systems or parts of systems, such
as cooling towers, water storage and treatment, transformers, and fuel
supply, are located in the yard area surrounding.the reprocessing plant and
inside the security area fence. Outside of the security area, but within
the site exclusion area, is the guard house, switching station,
environmental laboratory and farm.

The major areas of interest in this study are described briefly below:
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Electrical Power

Normal electrical power is supplied by a 34.5 kV commercial Toop system
that can furnish power from either of two stations located 25 and

10 miles from the reprocessing plant. A switching station provides
automatic selection of power from whichever end of the loop it is
available. A feeder line from the switching station on the 34.5 kV line
transmits power to the reprocessing plant substation where it is stepped
down to 480 V. The lake pumps, which supply water to the reprocessing
plant, obtain power from a separate 2300 V 480 V rural system of the
commercial supplier. Emergency power is available at 480 V from a 625
kVA diesel-driven generator located in the UR.

Fire Control and Protection

Fire detection and protection systems at the facility were designed to
provide early detection and rapid control of fire. Fire detectors
and/or alarms were provided at the PMC and GPC, with alarm signals in
the mechanical operating aisles (MOA), the extraction chemical room
(XCR), cooling tower, warehouse, and the office building.

Filtered water is stored in a 475,000-gallon tank (300,000 gallons of
which is physically restricted for fire use) and distributed throughout
the plant through an underground system to hydrants, and through a wet
stand pipe system to hose stations in the process building. The three
XCs, the PPC, and thé CPC are equipped with numerous two-phase fog
nozzles which can be fed from hose connections outside the cells. Dry
chemical and CO2 systems were installed to extinguish metal fires in
the GPC and PMC. The dry chemical is propelled with bottled nitrogen
and piped to in-cell hose stations.

4.3.5.2 Auxiliary Faci]ities and Service Areas

Auxiliary facilities outside of the security fence include the
administration building guard house, electrical sub-station, environmental
laboratory and farm. These are expected to be uncontaminated and except

for requiring survey will have very little impact on site disposition.

Auxiliary facilities inside the security fence include the warehouse,
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cooling tower, maintenance shop, utility room, temporary pipe shop,
meteorology station and laundry building. Only the laundry building is
expected to be contaminated. These facilities are discussed below:

e Warehouse, Maintenance Shop and temporary Pipe Shop

These are steel frame buildings. The Warehouse is located south of the
main process building. The Maintenance Shop and temporary Pipe Shop are
.located together, east of the main process building. -

The Maintenance Shop has a machine bay equipped with a five-ton hoist,
lTocker room, an electrical shop, tool crib, storage yard, and two

offices.

6 Utility Room and Switch Gear Room

The UR is a 90- by 79-foot concrete block structure adjacent to the -
south side of the process building. Housed in or adjacent to this
building are the boilers, air compressors, water pumps, and wéter'
purification equipment to provide the uti1ity services for the plant.
External structures integrated with the uti]ities Syéfems are as follows:

a) A two-cell induced draft cooling tower located south of the UR.J
(The cooling tower is a wood frame structure with a concrete water

collection reservoir at its base.)

b) A 475,000-gallon storage tank for plant water and fire water located
near the southwest corner of the UR.

c) Four 17,500-ga11on condensate storage tanks situated on the west
side of the UR,

d) A water treatment flocculator/clarifier located at the south side of
the UR.

e) Two 44,000 pound-per-hour boilers adjacent to the west wall of the
UR.
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The SGR, Tocated adjacent to the northeast corner of the UR, is a 39- by

20-foot concrete block structure which houses the electrical switching

components and breakers for the plant. A transformer station outside

the east wall of -the SGR steps down the incoming voltage for plant use.

Motor control centers for process pumps and other equipment, and the

emergency motor control center which provides for special breaker
_changes in the event of a power outage are also housed here.

Fire hydrants in the plant yard and hose stations throughout the plant
are pressurized. About 300,000 gallons of water is available to fire
stations at all times from the plant water storage tank next to the pump
house.

e Meteorology Station

The meteorology station consists of an instrument tower and portable
shed housing printout instrumentation which are required to collect
onsite data.

o Laundry Building - )

The Taundry huilding is a single story 25~ by 55-foot concrete structure
Tocated near the southeast corner of the UR. The south half of the
building houses the laundry facility, and the north half an additional
Tocker. room with showers and clothing storage for construction personnel.

Included in the laundry facility are two heavy duty laundry machines,
two clothes dryers, and an inspection area equipped with a ventilation
hood. The laundry room is vented through absolute filters and exhausted
air is discharged via the roof stack.

4.4 Radiological Conditions

This section discusses the radiological conditions present in the fuel
reprocessing plant and surrounding site.
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4.4.17 Radiological Conditions - Fuel Reprocessing Plant

The dose rates, airborne concentration, and contamination levels preser

the facility determine to a large extent the methods employed, the cost
involved, and the volume and nature of waste generated. One of the initial
steps in disposition planning will be to further characterize the radiation
and contamination levels present, particularly with respect to
effectiveness of decontamination methods. '

Following suspension of operation in 1972, extensive f]ushihg and internal
decontamination was performed, both for material accountabi1}ty and to
facilitate plant modifications. Some equipment, such as the PMC saw, and
process materials such as extraction solvents and resin, were removed. The
modifjcation program, however, was not completed.

 The facility was designed with considerable forethought to the radiological

- conditions which would be encountered. Shielding thickness in the cell
walls appears adequate. Considerable forethought was given to -airlocks for
preventing the spread of contamination, and to cranes and manipulators for
remote‘dismantjing and removal of egipment. ' '

Facilities were'not.provided for the external decontamination of eqdipment
in cells. Likewise, the buildup of gamma-emitting radionuclides in the
ventilation ductwork between the ventilation wash room (VWR), and the
filters was not adequately planned for.

Contamination characterization and control during operation was designed
for personnel protection and material accountability. It was not designed
to provide a data base for decommissioning or to facilitate decontamination.

Sufvey programs of occupied areas define contamination levels on floors,
equipment, and walls to about seven feet above floor level. Additional
special surveys were also conducted. Contamination may be fixed in place
with paint as Tong as smearable contamination is less than 2,000 d/m per
100 cm2 gross beta. Zones within the building are characterized as to
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smearable contamination levels. The available information concerning dose
rates, contamination levels, and airborne activity is presented in

Table 4-8. The zone classification system supp[ied by NFS for Table 4-8 is
presented in Table 4-9.

Additional information on radiological conditions in the reprocessing plant

may be derived from the material unaccounted for.(MUF) records from the

operating history. These figures accumulate not only material which may be
" held up in the process system, but also inaccuracies in volume and

concentration measurement. MUF records indicate 9.6 Kg plutonium and

2.2 metric tons of uranium are unaccounted for.1

NFS estimates of radionuclide quantities, based on its accumulated
radiological data, are given in Table 4-10.

4.4,2 Radiological Conditions - The Site
Accumulations of rad1onuc11des occur on the West Valley site in the

following - Tocations:
@ Fuel reprocessing plant--Discussed in Section 4.4.1,

o Liquid waste tanks--Liquid waste is addressed elsewhere in Argonne's 
studies. Conditions in the tank after the waste has been removed are
discussed in. connection with various alternatives. '

o Burial grounds, ponds, and streambed--Adressed elsewhere in Argonne's
studies.

@ The site in general from deposition of material released in gaseous
effluents-~Available data on radionuclide concentrations in site soil
are presented in this section (4.4.2). ’

1'0ra1 communication from NFS.
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Building Section

Nature of Material -

TABLE 4-8

Present adiological Condition

Extent of Decontem-
ination Performed

Process Mechanical
Cell (PMC)

Mechanical Crane

Room (MCR)

General Purpose
cell (GPC)

GPC Crane Room
(GCR)

Miniature Cell
(MC)

Scrap Removal
(SR)

Passibly fuel and
ctadding particles,

Material from PMC
mixed fission
products.

Fuel cladding :hulls.

Material from GPC.
Mixed fission
products.

Some contamination
from ventilat#on
system. Cell
never used.

Fuel cladding hulls
in drums transferred
here.

Some fuel or cladding
pieces present. Exter-
nal water flush. Some
equipment removec.

Occasionally d2ccntam-
inated for crane
maintenance.

Some loose matarial
present.

Occasionally deccntam-
inated for crane
maintenance.

.None

Area routinely
d2contaminated. .

Dose Rate

Contamination Levels
& Airborne Activity

Comments

142 R/hrd;North-
port-210 R/hrC;

Southport - 300

R/hrC

0.3-1.2R/hrd
0.8-1.2R/hrd

'700-1800 R/hrd

100-150 mR/hra

Assume 6n1y
a few mR/hr

20 mR/hrd
1-20 mR/hr¢

Estimated extremely

high, Zone 4

1.5 MPCa betaC

35 MPCa-alphaC

Zoge 1 ’
100 dpm/100ci2 betad
104 dpm/100cn? 2lphad

Zone 4
28 MPCa beta®
122 MPCa alpha®

Zone 4

105 dpm/100cn? betad

103 dpm/lOOcm? a]phad

Zoae 3 5
103 dpm/100cm? betad
103 dpm/lOOcn? alphad

Designed for a decontamination
and remote removal of equipment.
Viewing windows and manipulators
provided. Stainless steel

walls and floor.

Entered periodically during
operation.

Manipulators and viewing windows
pravided. Equipment permanently
installed. Stainless steetl
walls and floor.

Entered periodically during
operation.

Cell never used. Stainless steel
lined. Equipped for access or
manipulator installation. No
equipment.

Used for loading cladding hulls
etc., to be taken to the burial
ground. Trucks, shielded casks,
etc., decontaminated here.
Remote crane & viewing window
provided.

@3I14ISSYIINN

0SOL-INN



Ly-v

Building Section

Nature of Material

Extent of Decontam-
ination Performed

fuel Receiving
and Storage (FRS)

Cnemical Frocess
€211 (CPC)

Equipment Decon-
taminatior Room
(EDR) ’

Chemical Crane

Room (CCR}

Extraction Cell
1 {xcl)

Primarily Cs-137,
Some mixed fission
products.

Mixed fission
product solutions.
Same "Fines" of
cladding material
held up in system. -

Contamination brought
from C?C on cranes,
etc. Mixed fission
producks. .

Mixed fission
producks from CPC.

Mixed fission
products. Plu-
tonium and uran-
ium products in
various sections.

Drained, sludge
removed, and
cleaned in 1972.

Internal flush.

Area usaed to decon-
taminata process
equipment for
maintenance

Routinely decon-
taminated for crane

-maintenance. . Has

been cleaned and
painted.

Has had internal
decontamination.
Some external

decontamination.

TABLE 4-8 (Cont'd)

-Dose Rate

Contamination Levels
& Airborne Activity

Comments

Walkway 0.5-
20 mR/hr

12-32 R/npr®
Northport -
16 R/htC
Southport-
55 R/hrC

30-200 mR/hrd

.

50-100 mR/hrd

2-25 R/hrd
Level From
Penetration | Reading
20 feet 57.R/hr
30 feet 19.R/hr
40 feet 9.R/hr
50 feet . | 14.2R/hr
55 feet 4.R/hr 1

102 dpm/lOOcm2 beta
1.0 dpm/100cm? alpha

(wgste Treatmgnt Area:)
10

dpm/100cmc beta
10 dpm/lOOcm2 alpha

8 MPCa betaC
65 MPCa alpha®

Zoae 4
10 dpm/cm2 betad
102 dpm/cm? alphad

Zoae 4
103 dpm/100cmZ betad

101 dpm/lOOcm2 alphad

Zone 4
1 MPCa betaC
20 MPCa alpha®

In operation has its own recir-
culating HEPA filtered ventila-
tion system. 305 carboline
basin coating was found breached
in one place during 1972 clean-
ing. Basin was recoated. Cask
receiving portion is stainless
steel lined. .

Designed for remote operation
and equipment removal. Windows.
Stainless steel lined floor and
18" inches up walls. ‘“Hanford
Type* connectors.

Stainless steel floor and soak-
ing pit. Coated concrete on
walls. Some breach of coating
evident near ceiling.

Coated concrete, airlock
access.

7000 feet of welded stainless
steel and vessels. Stainless

steel floor and coated walls.

Access through top.’
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Building Section

Nature of'Mate*ial

E<tent of Decontam-
itation Performed

Extraction Cell
2 (xc2)

Extraction Cell
3 (xc3)

‘Product Puri-

fication Cell
(pPcC)

Product Packaging

and Shipping
(Plutonium Loadout)

Uranium Product
€ell (UPC)

Uranium Loadout

Liquid Waste Cell
(Lwc) -

Acid Recovery
Cell (ARC)

Plutonium and
mixed fission
products.

Uranium, degree of
enrichment variable.
Mixed fission prod-

ucts,

Plutonium and
uaranium.

Plutonium

Uranium (degree of
enrichment varfes).

Uranium (deqree of
enrichment varies).

Fission products.

Fission products.

E<tensive internal
dxcontamination
since last operation.
Sane external
decontamination.

E<tensive internal
decontamination
since last operation.
Some external
decontamination.

Flushed

Giove box interior
cleaned for house-
keeping and account-
ability.

Equipment flushed
internally,

Equipment flushed
internally.

TABLE'4-§.(Cont'd)V

Dose Rate.

.32-140 mR/hrd

-3-17 mR/hrd

.5 mR/hrd

Less than 0.5
. mR/hr

0.5 mR/hr

1.0 mR/hr
D.5 to 1 R/hr€

1-3 R/hrC

Contamination lLevels
& Airborne Activity

Zone 4
1 MPCa beta®
1 MPCa alphaC

Zone 4
1 MPCa beta®
45 MPCa alphaC

Zone 4
32 MPCa betaC
4 MPCa alphaC

Zoge 2-
102 dpm/100cmZ betaC
1 dpm/100cmZ alghat

Zone 4

Zoae 2
10¢ dpm/100cmZ betaC
1 dpm/100cm? a” pha®

Ione 4
130 MPCa beta®

‘80 MPCa alpha®

Zoae 4 )
104 dpm/100cm? bataC
102 dpm/100cm2 a7 phac

Comments

12,000 feet of welded stainless
steel pipe and vessels. Stain-
less steel floor, coated walls.
Access through top or floor
level air lock.

10,000 feet of welded stainless
steel pipe and vessels. Stain-
less steel floor.
Access through top or floor.
level air lock.

Stainless steel floor. Coated
walls. Access through top or
floor level air lock.

Glove box removable.

Two tanks contain depleted
Uranium,

No flow-through ventilation.

Coated walls.

AT
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Building Section

Nature of Material

Extent of Decontam-

Acid Recovery
Puinp Rooin

Hot Acid Cell

" (HIAC)

Lower Warm Aisle
{LuA)

Upper Warm Aisle
(UWA)

Solvent Storage
Tanks (SST)

Manipulator Repair
Room (MRR)

Analytical Cells
and Sample
Storage Cell (ANC)

Off-Gas Cell
(06c)

Fission products.
Ru, Ir-Nb

From XCs.

From XCs.

Varieble.

Dissclver off-gas.

ination Performed

Major decontam-
ination performed.

Equipment. flushed.

Equipment decontmn-
inated.

Cleanad for routine
entry.

Internal Decontam-
ination

Decontaminated
routiegely during
operation.

Decontaminated
routinely during
operation.

Equipment flushed
internally.

TABLE 4-8 (Cont'd)

Dose Rate

Contamination Levels
& Airborne Activity

.5 to 1 R/hrC
20 mR/hrd

Generally

0.5 to 2.5mR/hr

spots 20-30
mR/hrb, Pump
niches may be
to 30Rd.

Generally.0.5
to 2.5 mR/hr.
Spots to 50
mR/hr

General

10-100 mR/hr¢
Tank

200-500 mR/hwrC

200 mR/hr to
2 R/hrd

© 100-200 mR/hrC

1-3 p/hr©

e
g dpm/100cm2
10 dpm/100cm?

Zone 4

103 dpm/100cm2
102 dpm/lOOcmz

e
8 dpm/lOOcm
1 dpm/100cm?2

Zope 2
102 dpm/100cm2
1 dpm/lOOcm2

103 dpm/100cm2
1 dpm/lOOcmz

106 dpm/100cm?
109 dpm/100cm2

Zone 4

Zone 4

betad

alphad

beta
alpha

beta®
alphaC

betaC
alphaC

beta
alpha

betad
alphad

Comments

G3131SSYIONN

Reported to have concrete con-
taminated from leak. New floor
poured over old. -

Coated concrete, contact-
maintained.

Pumps and equipment located in
shielded enclosures with remov-
able concrete plug tops. Access
via air lock.

Same as for LWA.
Painted concrete.

Carbolene-covered concrete,
contact-maintained.

Designed for routiné entry.
Stainless steel tray, coated
walls.

Walls and floor coated concrete.
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Building Section

Nature of Material

TABLE 4-8 (Cont'd)

Contamination Levels
% Airborne Activity

Extent of Decontam-

ination Performed - Dose Rate

0ff-Gas Blower
Room

Head End Vent
(HEV)

Ventilation

" Supply Room

{VSR)

Ventilation
Wash Room
(VUR)

Ventilation
Exhaust Cell

Ventilation
Duct Work

Analytical Cell
Decontamination

Aisle

Chemical Operating

Aisle (COA)-

Vessel off-gas.

Fission products.

“ Background from

ventilation
exhaust duct.

Filter area is

cause of radiation

readings.

Mixed fission
products.

Major decontam- 0.3 to 1.0
ination completed. R/hrd
100-300 mR/hrC

Zone 4
109 dpm/100cm? betad

Geherally 20- ZoHe 4
104 dpm/100cm? beta®

90 mR/hrC

Filters 102 dpm/100cm? alphat

1-20 R/hrC

1-15 mR from Zoge 2

ventilation 102 dpm/100cme bhetaC

system. 1 dpm/100cm? alphaC

1-2 R/hird Zope 8 '

1-3 R/hrC 105 dpm/100cm? betad
B 102 dpm/100cm? alphad

- 1-2 R/hr Zone 3

103 dpm/100cm? betaC

10-100 mR/hr€
: 1 dpm/100cim? alphaC

Flushed with 10-400 mR/hr’ Variable
-water.
Decontaminated Ione 3"
routinely during
operation.
Less than Zone 2
1 mR/hr 102 dpm/100cme hetaC

1 dpm/100cm? .alphat

102 dpm/lOOcmzalphad

Comments

G3T41SSYIONN

Coated concrete.

In operation.

and CPC.

In operation.

In operation.

In operation.

Served PMC, GPC,

Stainless steel welded, except
in some laboratories where
plastic was used.

Normal access area.
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Building Section

Nature of Material

Extent of Decontam-
ination Performed

TABLE 4-8 (Cont'd)

Analytical
Aisle (ANA)

Control Rooin
(CR)

Chemica) Viewing
Aisle (CVA)

Decontamination
Shop (DCS)
GPC-MC

Operting Aisle
(GPA)

Lower Extraction
Aisle (LYA)

Mechanical
Operating Aisles

tot Lab

Background from
ventiiation duct.

Background from
duc twork.

Background from
ventilation duct.

Kept free of
smearable
contamination.

Contamination Levels

Dose Rate .&‘Airborne Activity
1-.15 mR/hr ge
from venti- dpm/100cme betaC
lation system. 1 dpm/lOOcm2 alpha®
2.5 mR/hrd ae
1-6 wR/hr from dpm/100cme betaC

~ vent duct€

‘Less than 1.0

mR /hrC
1.5-2 mR/hr

1.0-10 mR/hr¢
vent duct
100-300 mR/hrC

1-40 -mR/hr
generally;
pump niche
100 mR/hrd;
vent duct
200-400 mR/hr

0.5-5.0 mR/hr

1-10 mR/hrC

1 dpm/lOOcm2
Zopne 2

102 dpm/100cm?
1 dpm/100cin?

e
g dpm/lOOcm
1 dpm/lOOcm2

e
9 dpm/lOOcm
1 dpm/lOOcm2

102 dpm/100cm?
1 dpm/100cm

Hoads

1o dpm/100cm?

104 dpm/100cm?

General

102 dpm/lOOcm2
1 dpm/lOOcmz

alphaC

betaC
alphaC

betaC
alphaC

betaC

alphaC

beta®
alphaC

beta€

alphat

betaC

alphaC

Comments

Normal access area.

Normal access area.

Normal acess area.

Four large hoods.
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Building Section

Nature of Material

Extent o>f Decontam-
ination Ferformed

Standards and
Quality Control
Lab

Alpha Lab

Product fab

Mass Spec Lab

Emission Spec
Lab

Dark Room

Counting Room

Analytical stamdards
Plutonium - only 1
gram present in
liquid form.

Plutonium and back-
ground from venti-
lation duct.

Plutonium and back-

ground from
ventilation system.

Three segregaled
sample heads, hot
materials, platonium
and uranium -~ all
somewhat segregated.

Background from
PMC hoist.

ReceTtly repainted

Hoods have been
decontaminated.

Kep: as contami-
nation free as
possible.

Two hoods cleaned
of all smearable
contasimation.

Has been kept
relatively free
of comtamination.

Kepz as contamin-
ation free as
possible.

TABLE 4-8 (Cont'd)

Dose Rate

Contamination Levals
& Airborne Activity

Comments

0.5-2.5 mR/hr
spats to 5 mR/hr

3-10 mR/hr from
ductwork

1-50 mR/hr

from ductwork

Less than
0.9 mR/hr

0.5-1. mRh/hr

~ less than 0.5
to 1 mR/hr.

0.5-1 mR/hr
from PMC hoist

H

Hogds
10° dpm/cmé betaC
104 dpm/cm2 alpha
Geperal

- 102 dpm/cm2 beta

10 dpm/cm2 alphe

Possible fixed
contamination
on -floors.

ogd .

iog gpm/cm2 beta®
02 dpm/cm? alpha
Gegeral
10 dpm/lOOcm2 batz
1 dpm/lOOcm2 alpha

102 dpm/100cme betaC
1 dpm/lOOCm2 alpha

General area
102 dpm/100cm? LetaC
1 dpm/lOOcmz elpha

Zone 2

102 dpm/cm? betaC
1 dpm/cm2 alpha

Removable hoods. Some with only
fixed contamination.

Removable hoods.

Removable hoods. Some with
only fixed contamination.

Removable hoods.

Plutonium primarily confined to
large glove box.
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Euilding Section

Nature of Material

Extent of Decontam-
ination Performed

01d Instrument
Shop

Waste Tank
Farm (WTF)

Low Level
Waste Treat-
nent Plant (LLWT)

Haster Slave
Hanipulator
Repair Room (MSM)

OGC-ARC Aisle
t0GA)}

Process .f]nemical
Room (PCR)

Pulse Equipment
Aisle (PEA)

Ram Equipment
oom (RER)

Background from
ductwerk.

Primarily Cs and Sr
neutrelized liquid
high Jevel waste.

Low level process
waste solution and
waste from these
solutions

Background from

PMC cell penetration.

Cantains liquid
waste.

Decontaminated.

Some d2contam-
inatioa performed

TABLE 4-8 (Cont'd)

Contamination Levels

Dose Rate & Airborne Activity Comments
25-100 mR/hr Zoae 2
102 dpm/cm? betaC
1 dpm/cmc alpha
N Zone 2 in support
buildings
0.5-15 mR/hr Operating & Equipment Facility in use.
generally Aisles - Stairwell
0.5-1 mR/hrc Zone 2
Loadout Centrifuge Zone 3
1-5 aR/hr Drum Filling Station-
Zope 4
103 dpn/100cm? beta
{ 1 dpm/lOQ_cm2 alpha
10.-10 mR/hr Zone 3 In operation.

0.5-2.0 mR/hr

1-2 mR/hr

0.5-20 mR/hrd
5-20 mR/hrC

valve niche
100 mR/hr€

Generally
5 mR/hr
spots

80 mR/hrC
30 mR/hyd

103 dpm/100cm? betaC
1 dpm/100cm? alphaC

Zone 2
102 dpm/cm? -betaC
1} dpm/cm? alphaC

Zope 2
102 dpm/100cm? betaC
10 dpm/100cm? alphaC

Zone 3
103 dpm/cm? betaC
10 dpm/cn? alpha®

Zope 2
102 dpm/cm? betaC

1 dpm/cm2 alphac

Normal access area.
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Building Section

Nature of Material

Extent of Decontam-
ination Performned.

Upper Extraction
Cell (UEA)

Extraction Chem-
ical Room (XCR)
(Also called
extraction

cold chemical

Extraction Sample

Aisle (XSA)

South Stairwell

Other Stairwells
Uranium Product
Sample Station

Plutonium Product
Sample Station

Concrete contéminated
by pipe break.

Contaminatsd
concrete

Uranium - arious

- degrees of

enrichment.

Plutonium

Decontaminated.

Surface decon-
taminated.

Area decontaminated
since last use.

A-ea decontaminated
sfinze last use.

TABLE 4-8 (Cont'd)

Contam‘nation Lavels.

Dose Rate & Airborne Activity Comments
1-30 mR/hrC Zoae 2 Area 20 feet by 20 feet
spots at 10¢ dpm/cm? betaC involved in spill decontami-
30 mR/hr 1 dpm/cm2 alphat nated and painted.

Generally less
than .5 mR/hr
spots to 5 mR/hr

0.5‘§o 2 mR/hr

Generally less
than 0.5 mR/hr
spots to 5-10
mR/hrd :

" 1-10 mR/hr

Less than 0.5
mR/hr

Zoge 2
10¢ dpm/100crChetal
1 dpm/lOOcn? alphas

Zoae 3
10¢ dpm/cm? betaC
1 dpm/cm? alphaC

Zone 2

Zone 2.
Coritamination fixed or
confined to glove box.

Contamination fixed or
confined to glove box.

apata from Nuclear Regulatory Staff -Inferim Safety Evaluation I, Mugust 1977, Docket 50-201

bzone system defined in Table 5.4-2

Chata from NFS surveys, March 1978

dNFS estimate, March 1978

eNFS data, April 1977

Airlock entrance. Glove box

removabte.

Concrete contaminated by
pipe break.

@3141ISSYTINN
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 UNCLASSTFIED

Zone

Category

Zone 1
Zone 2

Zone 3

Zone 4

- . |

UNI-1050
TABLE 4-9
Contamination Zone Defintions
Smearable Contamination
{dpm/100cm 2)
Alpha Beta Posting and Barriers
=10 - =100 "~ Clean area outside
‘ security fence; not
posted
10 to 50 100 to 500 Clean area inside
security fence; not
posted
-50 to 500 500 to 50,000 Posted, rope barrier
2500 ) >50,000 Posted, barrier,
. and airlock
4-55
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TABLE 4-10

NFS Estimates of Radionuclide Quantities?2

Location
Reprocessing Plant
Waste Tank

Waste Tank Heel
(after removing liquid)

NRC Licensed Burial
Cr'oundb

@ Qral communication from NFS

Curies Alpha Curies Beta, Gamma
125 12,000
40,000,000
66 50,000
530 39,000 Sr 90 + Cs 13

500,000 Co-60

b Burial ground is not part of the scope of this work, but is included here for

perspective
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Some onsite soil samples were taken by the New York Department of
Conservation (DOC) and are summarized in Table 4-11. The New York DOC
concluded from their 1971 samples that "a patfern of local deposition
extended in the northwest direction for approximately one and one-half
mi1es."] From their 1972 data, DOC detected no Cesium-134 or -137

typical of nuclear fuel procéssing, but did find evidences of Ruthenium 106
and other radionuclides which may have been deposited from the reprocessing

plant's airborne effluents or from worldwide faHout.2

The State of New York did not perform soil sampling for lodine 129, which,
as discussed in Section 5, is the principal contributor to dose-to-man from
the shut down facility.

Soil samples were taken from the area surrounding the 3,345-acre site and
analyzed for Iodine-129 by Battelle Pacific Northwest Laboratories. The
results of these samples are summarized in Table 4-12. Other samples were

 taken of terrestrial and aquatic vegetation, and biota to determine
bioaccumulation of Iodine 129. '

The Environmental Protection Agency (EPA) also measured Iodine-129 in biota
on and around the West Valley site.3 The agency determined an average
ratio of 0.2 uCi Iodine-129 per gram of total iodine in the site vicinity.
It has been suggested that 1.4 uCi Iodine-129 peér gram of iodine in the
-human thyrdid would yield 500 mrem/year. The dose to an individual whose
sole source of iodine was the site vicinity would then be 36 mrem/year to
the thyroid. Implications of the iodine dose is discussed further in
Section 5. '

! Annual Report of Environmental Radiation to New York State, New York
Department of Conservation (New York, 1971).

2 Annual Report of Environmental Radiation to New York State, New York
Department of Conservation (New York, 1972). '

3 Magno, Reavey, and Apidianakis, Iodine 129 in the Environment Around a
Nuclear Fuel Reprocessing Plant, U.S. Environmental Protection Agency
(Washington, D.C., 1972).
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TABLE 4-11
New York Department of Conservation Soil Samplesd
Direction &
Distance Cs-137 Co-60 C(Cs-134 Sr-90
From NFS Date pCi/kg (wet) Remarks
1250° N |4/29/71 | 27,790 N.D. 1,920 3,900 Near Fence
2000"' NW 4/29/71 | 43,200 154 2,520 3,671 Field N. Quarry Creek
2250 NW 4,28/71 1,420 N.D. 168 578 Field
2700"' NW 4/29/71 | 18,150 N.D. 1,127 - Field S. of Ravine
4750 NW 4/28/71 753 N.D. 125 - Field
4900"' NW 4/29/71 | 34,410 N.D. 2,027 2,002 Field W. Rock Spring Rd.
5000 SE 4,28/71 1,075 N.D. 172 - Field 7 ‘
5750'" E _4/28/71 993 N.D. 213 - Field W. Heinz Rd.
7750 N 4/28/71 945 N.D. 267 - Field S. Bond Rd.
8300' NNW |4/29/71 412 N.D. 118 - 01d Grave] Pit
pCi/kg (dry)
1250*' NW 4/29/71 ‘66,900 4 3,760 -
2000' NW 4/29/71 | 88,200 - +. 5,240 -
2250 NW 4/28/71 6,360 + N.D. -
4900"' NW 4/29/71 58,500  + 3,520 -
(Results in pCi/kg)
Date
Station Collected CS-137 Co-60 Ru-106
Ashford
fields east of
Buttermilk Creek 5/12/72 3,958 - 57 8,347
(Results in pCi/kg)
, Date
Station Collected 5b-125 Ru=1086 Cs5-131
Ashford
100' NW of 01d Lagoon :
for Burial Site 6/14/72 8,500+300 23,700+500 3,390+130
Cs-137 ZrNb-95 Co-60
5,370+150 3,800+200 2,600+40(C

dData from "Annual Report of Environmental Radiation in New York State," 1971,
1972, and 1973. A
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TABLE 4-12

Iodine-129 in Soil Surrounding the West Valley Site

(Concentrations + SE of 1291 in Forest and
Grass Communitites at West Valley, New Yorkd

Litter
Surface Soil

Subsurface Soil

Litter
Surface Soil

Subsurface Soil

(fCi/g dry wt.)

Forest Communities .

110 + 48
97 + 46
1.1 + 0.32

Grass Communities

5.7 + 4.3
9.2 + 0.30
.35 + 0,01

ABNWL - 195-PT2, UC-48 -- Pacific Northwest laboratory Annual Report for 1974
to the USAEC Division of Biomedical and Environmental Research.
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4,5 Chemical Inventories

Numerous chemicals were used during facility operations. Among those u__._
were ion exchange resins, organic solvents, mild oxidizing and reducing
agents, and acids and bases.

Some nitric acid, sodium hydroxide, and fuel oil remain onsite in storage
tanks. (Some of these chemicals could be used for chemical decontamination
and to neutralize residues from decontamination; fuel oil is used in the
boilers). Lesser amounts of other chemicals are also present.

Residual quantities of some chemicals may remain in process vessels. these

vessels have been flushed and drained so that only small quantities of
chemicals are expected. |
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.0

5.1

5.2

DISPOSITION CRITERIA

The choice of possible fufure uses of the West Valley site and fuel
reprocessing facility depends upon the degree to which it can be
demonstrated to be free of contamination.

This section discusses disposition criteria in conjunction with expected
residual radioactive contamination levels, and resultant doses from these
levels. The technical approach and assumptions used in determining
residual contamination levels and doses are also discussed.

Existing Guidance

There are no unique regulations or specific guidelines on acteptab]e
maximum annual dose to individuals 1iving on or near a decommissioned
site. Guidance that could be interpreted as dose limit recommendations
specifically for the cases of interest here include: ‘

o Recommendations of the International Committee on Radiation Protection

(ICRP), Publication 9
o Surgeon General's Guidelines (DHEW)
® Appendix I of 10 CFR 50, Guides for Design Objectives for Light
. Water-Cooled Nuclear Power Reactors (NRC) |

¢ Federal Guidance for the Environmental Limits of Plutonium Contamination
in Soil, DRAFT (EPA) _ , .
® 40 CFR 190 Environmental Radiation Protection Requirements for Normal

Operations of Activities in the Uranium Fuel Cycle (EPA)

Each of the above references suggests different maximum dose rate limits.
These 1imits generally range from maximum total body dose rates of 3 to

500 mrem/yr. It is reasonable to expect that if dose limits are
promulgated uniquely for the control of public exposure from decommissioned
nuclear facilities, that they will probably fall in the range of the lower
values, i.e., 1 to 25 mrem/yr.

Use Categories

Use categories for sites and facilities can be broadly classified as
restricted, conditional, or unrestricted. These categories are defined

5-1
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in a manner which offers options for the level of residual contamination
that can be left in a facility or at a site.

5.2.1 Restricted Use
-The restricted use category permits reuse of facilities and land for

nuclear activities only. It is expected that the radioactive contamination
levels at the facility and its site will be similar to the levels normally
found at operéting nuclear facilities. Therefore, the controls imposed for
classification in this use category should be cons1stent with licensing
requirements for nuclear facilities. The alternative of placing the
facility in layaway or preparing the facility for an alternate nuclear use
would employ restricted use Timits. )

5.2.2 Condition Use A ‘
Conditional use is an interim category which permits limited use of a

facility or site until unconditional release. Use restrictions include
physical barriers, where necessary, to avoid exposure of the members of the
public to'radiation levels in excess of those permitted in the unrestricted
use category. Cdnditonal're]ease of faci]ities.for'uées other. than nuclear
would most 1ikely require a possession only 1icense'from NRC or the State
of New York. | ' .

Conditional use categories do not exist in regulations, but have been
considered in NUREG 0278 and other documents dealing with décommissioning.
With the West Valley ﬁ]ant in layaway or protective storage, part of the
site (including perhaps the surrounding land or office space) ﬁight be
released for some non-nuclear use, conditioned updn adequate protection of
the public from any radioactivity remaining in the facility, tanks, and
burial grounds. Protecting the public would restrict entrance to the
facility and possibly prohibit certain agricultural activities (see
below). In short, the conditional use category permits higher residual -
contamination levels than the unrestricted use category, providing that
physical barriers and administrative controls will 1imit potential doses to
members of the public to no greater than those established for the
unrestricted use category.
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5.3

5.2.3 Unrestricted Use

Unrestricted release of facilities and/or land necessarily means that the
potential dose rate to users of the property, from all possible exposure
pathways, will not exceed appropriate limits. Since no constraints are
placed upon the use of property in this category, all potential exposure
pathways for members of the general public must be considered in

establishing the allowable levels of residual radioactive contamination.
For land, ;onsiderations should be given to people living directly on
previously contaminated areas, excavating, growing crops, grazing food
animals, and using we]llwater. If the potential dose to any member of the
public demonstrated by the analysis of all these pathways is less than the
dose limits, then an unrestricted release can be justified.

Technical Approach
The basic premise for proposed disposition criteria in this study is no

member of the general public will receive a dose at a rate in excess of the
maximum annual dose (1-25 mrem), and that all doses will be as low as is
reasonably achievable. Under no foreseeable circumstance will the
predicted dose rate to any member of the general public be permitted to
exceed the limits specified for the unrestricted use category.

5.3.1 Faci]ity Contamination

Regulatory Guide 1.86, Termination of Operating Licenses for Nuclear

Reactors, specifies average and maximum levels of fixed surface
contamination and acceptable levels of removable contamination. Guidelines
from this document, summarized in Table 5-1, have been used in arriving at
the procedures, manpower estimates, and waste volume estimates in this
study. Similar guidance is presented in the proposed American National
Standards Institute (ANSI) Standard N328, summarized in Table 5-2. The New
York State sanitary and industrial codes also specify contamination levels
which are summarized in Table 5-3.
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Regulatory Guide 1.86 Acceptable Surface Contaminet®on Levels

Nuclide?d

U-nat, 235U, 238y and
associated decay products

Transuranics, 226Ra, 2L8R3,
230Th 22 Th, 23]pa 2¢7A,

1251 1291

h-nat, 2321h, 905,  223p,,
524Ra 232y, 1267, 1317,

1331

Beta-gamma emitters (nuzTides
with decay modes other than
alpha emission or_spontaneous
fission) except 90Sr and
others noted above

TABLE 5-1

AverageP,C

Maximumt*»d

Removablebse

5,000 dpn

2100 cm?2

100 dpm/100 cin?

1,000 dpm/100 cml

5,000 dpm

/100 cm2

15,000 dpm /100 cm?

300 dpm/100 cm?

3,000 dpm/100 ar?

15,000 dpm

/100 cm

1,000 dmp /100 cm?
20 dpm/100 cm?

200 dpm/100 cm?

1,000 dpm /100 cm?

a  Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits

established for alpha- and beta-gamma-emitting -nuclides should apply independently.

b As used in this table, dmp (disintegrations per minute) means the rate of emnission by radioactive
material as determined by correcting the counts per minute observed by an appropriate detector
for background, efficiency, and geometric factors associated with the instrumentation.

C Measurements of average contaminant should not be'éveraged over more than 1 square meter. For objects
of less surface area, the average should be derived for each such subject.

d  The maximum contamination lavel applies to an area of not more than 100 cml.

€ The amount of removable radioactive material per 100 cmé of surface area should be determined by
wining that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the
nt of radioactive material on the wipe with an: appropr1ate instrument of known efficiency. When
. ....vable contamination on objects of less surface area is determ1ned the pertinent levels should
be reduced orobortionallv and the entire <:irface <chatild he wined.
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IADLLEL O2-C
ANST N328vSurface Contamination Limits (Proposed)

Limit (Activity)d .
. : ' dpm/100 cm?
Nuclide - - Total Removable

Group 1:

Nuclides_for which the nonoccupational MPC(b) is
2 x 10-13 ci/md or Tess gr for whz ? the nonoccupational

MPCy(c) is 2 x 10-7 Ci/m3 or lesstd 100 20
Group 2:

Those, nuclides noL in Grgup 1 for which the nonoccupational

MPCZb) is 1 x 10-12 } or less _or for which t?e

nonoccupational MPCHC) is 1 x 10-6 Ci/m3 or less ) 1,000 200
Group 3:

Those nuclides not in Group 1 or Group 2 .~ 5,000 1,000

a The levels may be averaged over one square meter prOV1ded the maximum activity in any area of ]00 cm2
is less than 3 times the 1imit value. :

b Maximum permissible concentration in air applicable. to continuous exposure of members of the public as

published by or derived from an authoritative source such as NCRP, ICRP or NRC (10 CFR Part 20, Appendix B,

Table 2, Column 1).

C  Maximum permissible concentratian in water applicable to members of the public.

d Values presented here are obtained from 10 CFR Part 20. The most limiting of all given MPC values (e.g.,

saluble vs. insoluble) are to be used. In the event of the occurrence of mixtures of radionuclides, the

fraction contributed by each const1tuent of its own 1imit shall be determined and the sum of the fractions

must be less than 1.
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Parameter

Removable alpha
Total (fixed) alpha

~Removable beta gamma

Fixed beta-gamma

Soil contamination

TABLE 5-3

for Uncontrolled Areas

State Sanitary
Code Part 16
Table 7 Limit

100 dpm/100cm*

© 2,500 dpm/100cm? (max)

500 dpm/lO.Ocm2 (avg)"

1,000 dpm/100cm?

0.2 mR/hr
at lem from surface

5-6
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New York State Contamination Limits

New York State
Industrial Code
Rule No. 38

Table 5 Limit

100 dpm/lOOcm2 (max)
33 dpm/lOOcm2 (avg)
5,000 dpm/100cm® (max)

1,000 dpm/100cm® (avg) .

A1l except H-3 -
500 pCi/100cm”. (max)

100 pCi/100cm” (avg)

~N

ro

" For H=3

5,000 pCi/lOOcm2 (max)
1,000 pCi/lOOcm2 (avg)

.25 mrem/hr

at 1 cm from surface

Limits are specified in
Table 2 Column 2 of
Code Rule No. 38
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The facility is currently divided into four zones based on loose surface
contamination levels. (See Table 4-9)

In general, Zone 1 conditions exist only in office spaces outside the
process building, and Zone 4 .conditions exist only inside the process
cells. Airborne survey data indicates‘that maximum loose surface
contamination levels inside the cells could exceed 2 x 10“ uCi/m%. Fixed
contamination Tevels have not been measured because of the high
background. Fixed contamination could be as much as 10 times unrestricted
release levels.

Zone 2 and Zone 3 gamma levels range from 1 to 10 mrem/hr. A significant
portion of this gamma field is from internally contaminated ductwork that
is located in Zones 2 and 3. Gamma levels inside some cells are quite
high, with dose rates in excess of 1000 R/hr in some areas.’

Decontamination of surfaces, and remoQﬁ] and/or internal .decontamination of
process edquipment, piping, and ductwork is expected to result in the
residual contamination levels presented in Table 5-4, based on the
assumptions of NUREG 0278.

Release of the facility for unrestricted use following decontamination to
Table 5-4 values would not be possible due to residual contamination..
However, conditional use of the site might be possible. The conditions
imposed would require that entry into Zone 4 be prevented, and that proper
surveillance and maintenance be performed to assure that fixed
contamination remains fixed. Doses to people working in areas with these
contamination levels are presented in Table 5-5 and 5-6. It must be noted
that these doses are based on all of the contamination being loose. This
assumption is very conservative since most of the contamination is fixed,
and actual doses should ‘be much lower than the values shown in these tables.

Restricted use of the facility is feasible. The occupational doses
resulting from residual contamination would not interfere with other
nuclear work, and the surveillance/maintenance requirements due to the
residual contamination would not be a significant burden for the licensee.
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TABLE 5-4
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Expected Facility Contamination Levels Following General Decontamination uCi/m2

Sr 902
Y 90

Ru
- Sh
Te
Cs
Cs

Pm-

Sm
Eu
~ Eu
. Pu
. Pu
Pu
Pu
Pu
Am
Am
Am

Cm
Cm

106+daughters
125+daughters
125™

134 4
137+daughters
147

151

154

155

238

239

240
241
242
241
212M
243
2412
244

TOTAL

T Qo 0O UT o

ND
ND
ND
ND

ND -

ND
ND
ND
ND
ND
ND
ND

Zone 1

b

ND

ND
ND
ND
ND
ND
ND
ND
ND

ND

Zone 2

1.4 E-2

1.4 E-2

7.4 E-6

2.4 E-5
C

1.7 E-4

2.2 E-2

2.6 E-4
3.9 E-4
6.6 E-4

.9.2 E-6

4 E-4
b.b E-b
1.6 E-4

9.2 E-3
5.3 E-7

1.3 E-3
4.6 E-5
5.5 E-5

1.1 E-3

9.2 E-2

Zone 3 Zone 4
3.5 E-2 3.5 E-1
3.5 E-2 3.5 E-1
1.8 E-5 1.8 E-4
6 E-5 6 [-4

__d __e
4.2 E-4 4.2 E-3
5.5 E-2 5.5 E-1
6.5 E-4 6.5 [E-3 .
9.7 E-4 9.7 E-3
© 1.6 E-3 1.6 E-2 -
2.3 E55 2.3 E-4
1 E-3 1 - E-2
1.4 E-4 1.4 "E-3
4  E-4 4  E-3
2.3 E-2 2.3 E-
1.3 E-6 1.3 E-5
3.2 E-3 3.2 E-4
1.1 E-4 1.1 E-3
1.4 E-4 1.4 E-3
2.7 E-3 2.7 E-2
2.3 E-1 2.3 E-0

Based on isotope composition given on Table D.2-1 Nureg 0278

Not detectable above background levels

Less 1077
Less 3 E~7
Less 3 E°°
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TABLE 5-5

UNI-1050

Maximum Annual Worker Dose® From Expected Residual Facility Contamination

Whole Body
Thyroid
Bone

Lung

b

@40 hour Working Week - No Food Crops
Dose Conversion Factors (mrem/ uCi m'z) from Table 6, NUREG

b
0278

5-9

1.5

(mrem/year)

Zone 1 Zone 2 Zone 3 Zone 4
0 2 E-1 E-1 5 E-0
0 5.4 E-2 1.3 E-} 1.3 E-O
0 4.6 E-0 1.2 E+1 1.2 E+2
0 6.1 E-0 1.5 E+1 E+2
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TABLE 5-6

Popu]at1on Dose Equivalent from Expected Residual Facility Contam1nat1on

(Man-rem/year) 2’ b

Whole Body® 0.0026
Thyroid 0.0026
Lung 0.020
Bone , 0.013

One years exposure. Integrated for 50 years.
Does hot include materials depositied prior to shutdown,
which are accounted for in population dose from site
contamination.

Dose Conversion Factor (Man-rem/Pico-Ci inhaled) from
Reg. Guide 1.109. '
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5.3.2 Site Contamination

There are several approaches to assessing radiation dosage from
unrestricted or proposed conditional uses of the West Valley site.
Existing data on site contamination levels are incomplete, however, N
possible doses from unrestricted use have been assessed from limited
sampling by two methods. NUREG 0278 reports population dose from
depositions of 1 pCi/m? from a "reference fuel reprocessing plant". This
dose was calculated by assuming a ratio of radionuclides typical of
reprocessing commercial reactor fuel using.bresent state-of-the-art
methods. Some data on Cesium 137 in soil are available (see Section 4).
Assuming depositions are in the ratio predicted in NUREG 0278, site
contamination levels have been calculated and are presented in Table 5-7.
The resulting dose to the maximum individual and to the general population
were determined by applying appropriate'sca1ing factors to the NUREG 0278
dose. The maximum individual and general population doses are presented in
Tables 5-8 and 5-9, respectively.

The calculated dose to the maximum individual living onsite and consuming
agricultural products from the 3,345 acre site (but not within the
facility) is 7.0 mrem per year to the thyroid. If a conditional use which
~excludes agricultural uses was adopted, this dose would drop to 0.089 mrem
per year. Dose to thé thyroid from Iodine-129 is the controlling isotope
for both these doses. o B '

Using a different dose calculation method, Magno, Reavey and Apidianakis

129
I

measured the specific activity of Iodine 129 (uCi /grams Iodine) in

12% +o total. lodine ratio which, if present
1

biota onsite. They found an I
in the human thyroid, would give a thyroid dose of 37 mrem/yr.

While it is unlikely that (even with unrestricted use of the site) an
individual might receive his entire iodine burden from site sources, the

]Magno, Reavey and Apidianakis, Iodine-129 in the Environment Around a Nuclear

~1el Reprocessing Plant, .U.S. Environmental Protection Agency (Washington,
C., 1972). . '
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TABLE 5-7

Presumed Site Contamination Levels uCi/ml

Max imum Average

89 Sr : -
90 Sr 3.3 E-3 8.
90 Y 3.3 E-3 8
91 Y -- --
95 Ir - -
95 Nb - --
103 Ru -- --
106 Ru 8.5
110 Ag 2.9
125 Sb €.0
127 Te -- --
129 Te -- --
129 T
131 1
134 Cs
137 Cs
1471 Ce
144 Ce
147 Pm
154 Eu
155 Eu -
234 U
235 U
236 U
236 U
238 Pu
239 Pu
240 Pu
241 Pu
242 Pu
241 Am
243 Am
242 Cm
244 Cm
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TABLE 5-8

Maximum Individual Annual Dose from Presumed Site Contamination

(mrem/year)

, Unrestricted? Conditiona]b
Whole Body® : 1.5 E-1 7.4 E-2
Lung® 1.7 E-2 1.3 E-2
Bone® ' 5.2 E-1 7.4 E-2
Thyroid® 7 B0 8.9

A1l pathways
No crops

NUREG 0278.

5-13

E-1

‘Dose Conversion Factors (mrem/ uCi.m~2) from Table 6.4-1,
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TABLE 5-9

Population Annual Dose from Presumed Site antamination

‘(Man-rem/year)

Unrestricted® Conditiona]b
Whole Body® 5 E-2 2 E-2
Lung 5 E-3 1 E.3
Bone 1.6 E-1 2 E-2
. Thyroid 2.2 E-O0 -2.8. E-1
a
A1l pathways
b No crops
c

- NUREG 0278

‘Dose Conversion Factors (mrem/ uCi m'z) from Table 6.4-1,

5-14
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5.4

5.5

dose from this pathway could exceed established or proposed guidelines.
The only certain conclusion that may be drawn from these assessments is
that further data collection and dose assessment are required prior to

'unrestricted use of the site.

Disposition Criteria for Equipment and Material

The standards presented in Tables 5-1, 5-2 and 5-3 are applicable for
decommissioning equipment and materials at the West Valley Fuel
Reprocessing Plant. However, the complexities of decontaminating equipment
and measuring internal contamination levels are great. Each piece of
equipment will have to be dealt with as an individual case. Many pieces of
equipment tend to have inaccessible areas, making the measurement required
for unrestricted release difficult. Useable pieces of equipment and
materials will probably be released for restricted or conditional use.

Some of the remaining materials which are amenable to contamination survey

‘might be destructively decontaminated and disposed of by unrestricted

burial, while the remaining portion would be disposed of as contaminated
waste. It is planned that virtually all equipment and materials would be
decontaminated to the extent that confamination Tevels would allow
nonretrievable disposal. Regulatory Guide 1.86, ANSI N328, and New York
State 1imits are given in Tables 5-1 throughA5-3.

Measurement Methods o i o ‘
The surface contamination levels given in Tables 5-1 through 5-3 for direct

measurements can for the most part be detected by commercially available
portable instrumentation, at least in Jow background locations. Table 5-10
shows nominal detection levels for several typical used instruments.
However, minimum detection levels for direct surveys with such
instrumentation are generally limited to the equivalent of the background
reading at the survey location (i.e., a detection level of 100 d/m per
detector area above a background level of 100 d/m per detector area).

Inside generally contaminated spaces, in the presence of large contaminated

equipment ijtems, or over large generally contaminated surfaces, it may be
necessary to resort to indirect survey methods to measure required release

5-15
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TABLE 5-10
Detection Capabilities for Direct Surveys

With Portable Instruments

Nominal
Detection Level

Beta-Gamma Emitters ' uCi/m?2
Count-rate meters with thin 0.1-14
window GM probe

Alpha Emitters

Count-rate meter with alpha- ‘ 0.02
scintillator probe
Portable dual-channel analyzer B 0.0be

with x-ray scintillator probe

dHighly depehdent on beta'energy and tota]>nuq11de spectrum.

bPiutonium in s011.

5-16
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levels. Smears or samples may be taken and removed to a lower background
Jocation or to a counting laboratory.

The limits shown in the tables of this section imply that something is
known about thg history of the material or the mixture of radionuclides
being meaéured. Although this is generally the case at West Valley,
sampling for laboratory identification and the establishment of
relationships between portable instrument measurements and specific nuclide
contamination levels are highly désirab]e.

Sampling of bulk materials such as soils has nearly as many variations as
practitioners. Practicality limits the fraction of any large area that can .
be sampled and analyzed. Some uniform system is needed for selecting
sampling stations and the number, size, and spacing of sample aliquots at
-each location, not only for appropriate statistical inferences but for
reproducibility and comparability. For soil the prob}em is further
compounded by the variability of overlying vegetation and of included rock
and gravel. Regulatory Guide 4.5 provides one commonly used scheme which
is generally applicable for soil sampling. Adequate sampling of bulk
materials required sampling in depth, 30 to 100 cm in soil depending on
climate and history. Sampling depths should be determined impirically for
the West Valley site. Soluble radionuclides may show\considerable

~migration, while plutonium normally concentrates in the upper portions of
most soil columns. o

There is no commonly accepted procedure for translation of surface
contamination 1imits to mass contamination Timits or vice versa. However,
with reasonable assumptions as to s0il bulk density and the volume of soil
seen by portable alpha probe, the value of 0.02 uCi/m? shown in Table 5-10
translates to approximately 0.071 uCi/kg, or ~10" times the lower level of
detection for laboratory analyses shown in Table 5-11. For all nuclides in
environmental media, sample radioanalysis can prove far more sensitivity
than is required by any of the proposed limits. Portable instrumentation
and some limited radioanalytical capability is available onsite for most
analyses. Some samples may be sent to an independent laboratory for
quality control purposés.

5-17
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TABLE 5-11

Detection Capabilities for Environmental

Sample Ana]ysisa

Lower Limit of Detection (LLD)b

Water Vegetation , Soil

Analysis (pCi/e) (pCi/kg, Wet) (pCi/kg, Dry]
34 (u0) | - 300 300° | ---
Oy 15 B 150 80
ke o 30 300 - 100
58,60, 15 | 150 50
%52 . 30 - 300 100
8gpc 10 10 150
g c ‘ > 2 .30
957¢-Nb | 10 150 100

106pu-pl 0 150 100

1291 c | 5 10 e
131 ¢ 0.4 2 -
134,137 BT 150 100
1408,-14 15 150 100
uc 2 50 .30
Pu-Alpha © ~0.01 5 1

8 This table is based on similar values given in Regulatory
Guide 4.8,(22) with adjustments and additions reflecting current
experience at a commercial radioanalytical laboratory.

b The normal Lower Limit of Detection is defined in HASL 300,
Appendix D (Rev. 8/74), (23) at the 95% confidence level. The LLD for
radionuclides analyzed by gamma spectrometry will vary according to the
number of radionuclides encountered in environmental samples.

C- After chemical extraction.
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Table 5-12 summarizes relative advantages and disadvantages for common
methods for determining surface contamination levels. Further discussion
of instrument capabilities may be found in LBL-1], and of environmental
2, and NCRP Report No. 503, as well as

. in the health physics literature.

survey techniques in ERDA-77-24

The recommended procedure for most release surveys consists of initial
qualatative survey with portable instruments (aerial survey for large
ground surface areas) in conjunction with quantative sampling for nuclide
identification, or verification. ‘

1 Environmental Instrumentation Group, Instrumentation for Environmental
Monitoring, LBL-1, Vol. 3 - Radiation, University of California, Lawrence
Berkeley Laboratory, Berkeley, CA, 1972.

2 3. P. Corley, et al., A Guide for Environmental Radiological Surveillance
at ERDA Installations, ERDA-/7-24, U. S. Energy Research and Development
Administration, Washington, DC, March 1977.

3 National C0unci1 on Radiation Protection and Measurement, Environmental
Radiation Measurements, NCRP Report No. 50, NCRP, Washington, DC, 1976.
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TABLE 5-12
Comparison of Measurement Methods for Release Surveys
Advantages Disadvantages

Direct

Portable Instrumentsé

Aerial Survey

Indirect
Smears, scraping

~-with direct field

-with laboratory count-

ting

Sampling and Laboratory

Analysis

Relatively fast;
Relatively inexpen-
sive;

Readily available;
Able to delineate
"hot spots";

Extréme]y fast;

Avoidance of high

background inter-
ference;

- Relatively fast;

Relatively inexpen-
sive;

Nuclide identifica-
tion possible (but
more expensive);
Greater sensitivity
than direct field
count;

Nuclide=specific;
Highly sensitive;

Limited sensitivity;

Not nuclide-specific;
Subject to interferences
from high background and
surface conditions;

For alpha and beta emit-
ters, useful for exposed
surfaces only;

Useful in general for
gamma emitters onlyb;
Insensitive to small areas;

Not indicative of -total-
activity present;

Highly variable results;
Incomplete coverage of -
large surfaces;

Not applicable to Toose
or confined materials;

Not nuclide~-specific;

Relatively slow;

Relatively slow;

Relatively expensive;
Applicable only when sam-
ple of material can be

taken to Taboratory;
Provides data for only

small part of total surface;

@ See Table 5-1 for typical examples and.detection levels.

b with special calibrations, aerial surveys may be useful for large area fo
TRU , but not to release levels specified
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.0 DECOMMISSIONING METHODS AND COST

Four decommissioning modes are considered in this study--Tayaway,
protective storage, prepération for alternate nuclear use, and
dismantlement. The activities associated with each of these modes can be
divided into three phases: '

e Planning and Preparation—During this period, the decommissioning plan

is prepared, necessary documents are submitted to regulatory agencies
for review and licensing action, the decommissioning personnel are
assembled, procedures are prepared, and any %equired special tooling is
"researched and developed or procured. Planning is expected to require
-one to two years.

e Decommissioning Operations—Activities which implement the

decommissioning plan range from minimal cleanup and equipment
deactivation for layaway to removal of all equipment and buildings for
dismantlement. Decommissioning operations range from six months for
layaway to four years for dismantlement.

o Interim Care—After the basic decommissioning operations have been

completed, continuing maintenance and surveillance may be required until
the facility is reactivated, dismantled, or converted to alternate use.
(Interim care is considered only for layaway and proteciive storage.)

Conceptual decommissioning procedures for each of the four modes were
developed using presently available decommissioning techniques. Technigues
selected for application to various portions of the facility are based on
engineering judgement of a reasonable balance between safety and costs.

In this section, estimated quantities of wastes generated, and methods for
packagihg and transporting the wastes are discussed as applicable under
each of the four modes. Also presented for each mode are the manpower
requirements for carrying out decommissioning procedures, total
decommissioning costs, occupational radiation exposure anticipated, and

6-1
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an assessment of public worker safety. (These data are summarized in
Section 1.0) '

(NOTE: West Valley Plant facilities are predominantly referred to in
Section 6.1 through 6.4 by abbreviations. For reader convenience, a
reference foldout of these abbreviations and their meanings is provided as
Table 6.4-31. They are also listed alphabetically in the Abbreviations,
Symbols, and Definitions section of this report.)

6-2
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£.1 Layaway
' Layaway is designed to place the facility in a condition that provides
protection to the public and the environment from residual radioactivity,
while requiring a minimum initial expenditure. A minimal amount of
activity is required to place the facility in layaway. Tasking consists of
overall facility cleanup and deactivation of equipment not required for
interim care.

Once layaway status has been achieved, activities at the site during the
interim care period are limited to inspection and maintenance of safety and
security systems, and facility and environmental radiation surveillance.
The facility is manned on a continuous basis during interim care in order
to operate and maintain safety-related systems. The chain 1ink perimeter
fence is maintained and guarded, and no unauthorized entry is permitted.

6.1.1 End Product Description
The West Valley Plant is presently in a status near that of layaway.

The processing operation is shut down; however, the fuel storage basin
contains about 160 metric tons of uranium in spent fuel elements. In
the layaway mode, these fuel elements would be shipped to other offsite
storage. The basin would be drained and decontaminated, and any
residual contamination would be fixed with paint.

' Thé reprocessing piping and equipment has been internally decontaminated
by flushing; additional internal decontamination of it would be
minimal. The ventilation system would be kept opekationa1 to assure
confinement of contamination within the closed areas. The two high
level liquid waste storage tanks, presently containing a large quantity
of contaminated liquid, would remain “as is" in the layaway mode.
Continual monitoring for tank leaks would be provided.

NOTE: A reference list of plant facilities is provided as Table 6.4-31.

6.1-1
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6.1.2 Planning and Preparation

Planning and preparation activities required for layaway are minim
Most layaway activities could be conducted under the present operating
license; however, it is most likely that a document would be submitted
to NRC to amend the facility license from an operating to a
possession-only license. This submittal may include a master
decommissioning plan and safety ana1ysis, a set of revised technical
specifications that will govern the interim care period after layaway
activities are completed, and an environmental report or environmental
assessment.

The master decommissioning plan would include layaway objectives for the
facility and site, a description of layaway activities including a
schedule of events, an analysis of the significant safety issues
associated with layaway activities, and an overview of the layaway
Quality Assurance (QA) plan. Acceptable contamination levels for
unrestricted use of auxiliary faci]ities and excess equipment would be
established. The safety analysis reduirements have not been fully
identified by NRC, but are expected to include an éstimate of
radinactive inventories in the facility, as well as reviews of public
health ‘and satety, and industrial and radiological satety programs
covering decommissioning activities and the interim care period.
Unrestricted release criteria would be identified along with acceptable
survey methods. ‘

A set of revised technical specifications is reyuired because p1aﬁt
conditions will have changed following layaway activities. Layaway&
activities might be conducted under the existing specifications,
possibly with some minor revisions.

The QA program would not require extensive effort since the existing
program can be adapted to layaway and submitted as part of the document
to NRC. Planned Tayaway activities will follow plant maintenance and
operating procedures whenever possible.

The environmental report provides NRC with the basic information

necessary to assess the environmental impact of the layaway activities.
: 6.1-2
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For estimating decommissioning costs in this study, the environmental
report required for layaway is expected to require only a modest effort.

Following submittal of the license modification package to NRC for
review, the decommissioning staff would réspond to questions from the
Commission and/or requests to furnish additional information.
Modifications to the decommissioning plan, environmental report, and
technical specifications may result from the NRC reviews. Public
hearings on the environmental impacts of the decommissioning plan may be
required before NRC issues an Environmental Impact Statement or a
Négative Declaration of Environmental Impact. When the review process
has been completed and all safety-related issues resolved, the modified
license wj11 be issued.

Major layaway planning activities, along with the approximate time
period over which they should take place, are presented in Figure 6.1-1.

6.1.3 Methods A
These activitiés begin with cleanup/housekeeping of the cells, -
particularly the PMC and GPC. Next, radicactive surface contamination
in accessible areas of the plant will be removed. Contamination that
cannot be readily removed will be fixed in place with paint. Remaining
fuel in the FRS basin will be removed, and the basin drained. Any
residual contahination will be removed or affixed with paint. An
alternate to this is to continue operating the FRS. This may be
required if an acceptable alternate storage location cannot be found.

A1l systems and equipment not required for interim care will be
deactivated. A1l safety-related systems such as building ventilation,
fire protection, and radiation monitoring equipment will be inspected
for maximum reliability during the interim care period. Additional
safety devices required for facility surveillance and security, such as
high security locks, barricades, and intrusion alarms, will be installed.

6.1-3
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ACTIVITY

TIME - MONTHS

|

PREPARE DECOMMISSIONING PLAN

PERFORM DECOMMISSICNING SAFETY ANALYSIS

PREPARE ENVIRONMENTAL REPORT

PREPARE REVISIONS TO TECHNICAL SPECIFICATIONS

PREPARE DECOMMISSIONING QA PLAN-

SUBMIT DOCUMENTATICN TO NRC FOR

NRC REVIEWS AND LICEKNSEZ RESPONSES

PREPARE DETAILED DECOMMISSIONING ACTIVITY DESCRIPTIONS

"NRC 1SSUES MODIFIED LICENSE

PRE-DECOMMISSIONING RADIATION sunvt;vs h .

LICENSE REVISION

BEGIN
LAYAWAY
ACTIVITIES

.FIGURE 6.1-1

Approximate Schedule of Events for Layaway
Planning and Preparation
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The high level liquid waste stored in the tanks will remain, and
surveillance and security in this area will continue as it did during
operation. Layaway activities will include inspection and survey of the
tank farm shelters as well as other auxiliary facilities.

For the purposes of this report, the West Valley Plant was divided into
four major sections: main process building, fuel receiving and storage
area, waste tank farm, and auxiliary facilities. The activities to be
performed in each of these facility sections are outlined in Table
6.1-1, and a tentative schedule is presented in Figure 6.1-2.

6.1.3.1 Main Process Building

Tasks begin with the removal of loose contamination in the PMC and GPC.
Decontamination methods to be used include vacuuming and washdown with

high pressure decontamination sprayers. Internal chemical decontami-

nation of the PPC and XCs was performed at shutdown in 1972 and further
flushes may not be required in these areas. Decontamination solutions

will be sent to the evaporators in the CPC. Overheads will go to LLWT.
Concentrated waste will be added to the WTF wastes.

Internal and external decontamination solutions may contain detergents,
wetting agents, chealating agents (such as EDTA); and mild acids and
bases (such as dilute nitric acid or bicarbonate solutions). - Reviews of
operational records and empirical test conducted during planning will .be
used to select chemicals.

The exhaust ductwork connecting the VWR with the HEPA filters represents

the most highly accessible contamination and will require internal

decontamination or replacement. Conventional decontamination solutions

will probably be effective. A1l other ductwork is to remain in "as is"
~eondition, with HEPA filters changed as necessary.

The glove boxes in the laboratories and plutonium loadout station will
be sealed. Gloves will be removed and rigid plastic covers will be
placed over the ports. '

Accessible areas of the facility such as the corridors, laboratories,
and other areas where smearable contamination could exist will be

surveyed and painted as necessary. The painting (using a distinctively
6.1-5
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TABLE 6.1-1
Outline of Layaway Activities

Main Process Building

UNI-1050

1. Chemically decontaminate internals of process equipment and piping.

2. Vacuum loose materials from PMC and GPC.
3. Chemically decontaminate cell walls and equipment externals.
4. Decontaminate glove boxes and hoods.
5. Decontaminate ventilation system; change out filters as necessary.
6. Survey and fix residual contamination in accessible areas.
7. Deactivate systems and utilities not required for interim care.
8. Perform final radiation survey of the facility.
yFue1 Receiving .and Storage (LayaWay‘Condition);-A oo
1. Remove storedAspent‘fuel from basin.
2. Drain storage basin and remove solids.
3. Decontaminate basin, CUP and storage racks.
4. Seal access hatch between PMC and FRS basin.
5. Remove and/or fix smearable contamination in basin.area..
6. Remove énd/or fix smearable contamination in other areas and deactivate

Fuel

cranes.

7. Decontaminate ventilation system; change out filters as necessary.

8. Deactivate systems and utilities not required for interim care.
9. Perform final radiation survey of FRS.

Receiving and Storage (Continued Operation)

1. Perform radiation survey only.

Waste Tank Farm (Shelters Only)

1. Survey and decontaminate supporf systems as required.
2. Perform final radiation survey of WTF.

Auxiliary Facilities

1. Install small package boiler system to replace existing system.

2. Survey facilities outside of the exclusion area to unrestricted release

levels.

6.1-6



UNCLASSIFIED UNI-1050

TABLE 6.1-1 (Cont'd)

Auxiliary Facilities (Cont'd)
3. Survey, decontaminate and/or fix contamination in facilities within the

secured area.
4., Deactivate systems and utilities not required for interim care.
5. Perform final radiation survey of auxiliary facilities.

6.1-7
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ACTIVITY

" TIME - WEEKS

MAIN PROCESS BUILDING

INTERNAL DECONTAMINATION OF PROCESS EQUIPMENT

EXTERNAL DECONTAMINATION OF CELL3 AND EQUIPMENT.
DECONTAMINATE GLOVE BOXES AND HOODS

DECONTAMINATE VENTILATIbN SYS?éM

SURVEY AND FIX RESIDUAL CONTAMINATION IN ACCESSIBLE AREAS
DEACTIVATE SYSTEM AND UTILITIES NOT REQUIRED

FUEL RECEIVING AND STORAGE (IF PLACED IN LATAWAY)

REMOVE STORES SPENT FUEL

DRAIN STORAGE BASIN

DECONTAMINATE BASIN AND STORAGE RACKS
REMOVE AND/OR F-’IX RESIDUAL CONTAMINATION
DECONTAMINATE VENTILATION S5YSTEM
DEACTIVATE SYSTEM AND UTILITIES NOT REQUIRED

WASTE TANK FARM (SHELTERS OMNLY)

SURVEY AND DECONTAMINATE SUPPORT SYSTEMS

AUXILIARY FACILITIES

INSTALL PACKAGE BOILER
SURVEY, DECONTAMINATE, AND FIX CONTAMINATION A5 NECESSARY
DEACTIVATE SYSTEM AND UTILITIES. NOT REQUIRED

BEGIN INTERIM CARE

25

2
=
1
|
1
[
4
[
3
5
1
1L
A

FIGURE 6:1-2

Schedule of Mejor Layaway Activities
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color that identifies level of contamination) is done to prevent
contamination from becoming airborne. The location and characteristics
of each such area will be noted in the permanent records of the layaway
operation. '

Equipment and systems are not necessary to maintain the facility in a
safe condition will be deactivated. A1l process equipment, valves,
circuit breakers, etc., will be tagged and deactivated. The tag will
identify the piece of equipment, the system to which it belongs, and its
Tayaway condition. ‘

.The systems that are to remain in operation throughout the interim care
period will provide a means for minimizing environmental releases. The
equipment in these systems will be inspected and modified as appropriate
to reduce interim care costs.

9 Ventilation
Most of the ventilation system's equipment will remain intact and in
operation. Normal ventilation pathways will be maintained.
Ventilation flow rates will be reduced to levels that will prevent
the spread of contamination. Filters will be replaced unless
replacement is determined to be unwarranted. Heating and cooling
systems will operate at reduced levels (cooling is used primarily
for humidity control, and heating is used only to prevent freezing
or other equipment damage). |

) Fire Protection

A11 firefighting and fire detection systems will remain operational.

° Radiation Monitors

Radiation monitors and alarms will remain in operation at strategic
locations throughout the main process building. The location of
some devices may be changed and some additional devices may he
installed to assure that all areas are adequately covered. Effluent
and environmental monitoring systems will also be maintained in
operation. ‘

6.1-9
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6.1.

6.1.

® Backup Power

The emergency electrical system will be maintained to run the
radiation monitoring and alarm, and fire protection systems in the
event of the loss of normal electrical power. Steam is also
required for a backup power system and will be supplied by a small
"package” boiler installed as part of the modifications to the
auxiliary facilities. '

3.2 Fuel Receiving and Storage Area

If the FRS is placed in layaway, operations begin with the removal of the
spent fuel assemblies using existing methods and procedures. The fuel
will be sent to an approved oftsite fuel storage facility. (One has rivl
been identified with capacity for this fuel, and the cost of fuel
transportation and storage has not been included.) Draining and
decontamination of the pool follows. The water will be treated at the
Tow Tevel waste treatment facility and discharged to the onsite 1agdons
for sampling prior to discharge to Buttermilk Creek. Anyvheél or sludge
remaining will be removed with an underwater vacuum cleaner. Solids will
be collected on filters placed in the vacuum discharge. - A high'pressure
water sprayer will be used to wash down contaminafed equipment, walts,
and floors. Any residual contamination will be fixed with paint.

The FRS cranes and other equipment not required during the interim care
phase will be deactivated. Radfation monitoring, fire alarm, and
ventilation systems will remain in operation. Ventilation flow rates
will be reduced to levels that will maintain slight air flow. High
seéurity Tocks will be installed on all exterior doors, and remote
reading intrusion alarms will be installed at selected locations to
notify the security force of unauthorized entry.

3.3 Waste Tank Farm ,
There are no major activities involved in placing the WTF in layaway; it

will be left in its existing condition. Present technical specifications
delineate allowable operating conditions of the WTF. The area will be

6.1-10
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6.1.

6.1.

surveyed and maintenance/surveillance will be conducted during the
interim care period to keep the system in compliance with current
specifications. '

3.4 Auxiliary Facilities
Auxiliary facilities outside of the security fence include the

administration building, guard house, electrical sub-station,

-environmental laboratory, and farm. These are expected to be

uncontaminated, but will be surveyed for unrestricted release. Auxiliary
facilities inside the security fence include the warehouse, cooling
tower, ﬁaintenance shop, utility room, temporary pipe shop, meteorology
station, and laundry building. Only the laundry building is expected to
be contaminated, and only slightly so. The laundry facility will be
needed during the interim care period following layaway, so will remain
operational.

The utility room, adjacent to the main process building, contains a large
boiler which w111 be deactivated and replaced by a small package boiler
to'sdpp1y steam forﬂrequired backup power systems. This measure will
both conserve energy and reduce interim care costs.

4 Wastes and Waste Disposal

A minimal quantity of waste will be generated in the layaway mode. These
wastes will include the contaminated wash down solutions and combustible

and noncombustible trash (protective clothing, contaminated tools, paper,
plastic, metal scrap, filter medias, basin solids, etc.).

Decommissioning wastes will be segregated and cétegorized as transuranic
(TRU) and nontransuranic (non-TRU) for disposal purposes. TRU wastes
will be shipped to interim storage or to a federal repository; non-TRU
wastes will be disposed of either in the onsite burial ground, or at a
commercial site either 1000 or 3000 miles from West Valley.

6.1-11
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6.1.

Volumes of waste are UNI estimates based on a study of the West Valley
facility. Volume and packaging information for wastes generated in
layaway are presented in Table 6.1-2.

5 Manpower
Estimates of the work force required to place the West Valley

Reprocessing Plant in layaway are presented in this section. This work
force would also provide security and maintenance of the facility during
planning and work performahce. The project organization for planning and
performing the work to place the facility in layaway status is presented
in Figqure 6.1-3. The organization which would function to provide
interim care for the facility in layaway is presented in Figure 6.1-4.

Requisité support ‘staff and craftsman labor is summarized in Tables 6.1-3
and Table 6.1-4 respectively. Craft labor for interim care is included
with the support staff in Table 6.1-3. '

Tables 6.1-5 through 6.1-8 provide the manweek estimates for work on.each
portion of the facility: the main process building, FRS, WTF, and
auxiliary facilities, respectively. If continued operation of the fuel

' storage basin :is required, then no manpower or cost would be required for

decommissioning it; however, the sizc of the security force would be
greater. “ '

The manpower to transport and dispose of the waste is not estimated here,
but is considered in developing the waste disposal cost estimate
presented in Section 6.1.6.

The cstimated 67.4 manycars required to place the facility in layaway
includes 53.7 manyears of management and support staff, and 13.7 manyears
of craft labor. This estimate assumes that the storage basin is also
placed in layaway.
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TABLE 6.1-2
Volume and Packaging Data for Wastes Generated in

~Placing the Facility in Layaway

a3131SSYIONN

Shipping Weight Container

Waste - Number of Number of
Category Volume (ft3) (Tons) Type Containers Shipments
Non-TRU - From Treat-
ment of Low Level : _ .
Liquid Waste 270 ' 9.5 - 55-gal Drums 36 1
Non-TRU - Filters 1,100 5.5 ~ Plywood Box 46 1
Non-TRU - Trash 5,000 - 75.0 55-gal Drums 680 10
TRU Wastes - 100 3.5 Steel Canister 1 1
TOTALS 6,470 93.5 © | . - --- 13

0SOL-INN
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TABLE 6.1-3
Summary of Estimated Support Staff Labor Requirements
—~—Layaway
Annual
Manyears of Labor Interirs
Planning Decommissioning Care
_Employees (No.) Phase Operations Laborad
Project Manager Personnel
Project Manager 1 0.8 1
Quality Assurance Personnel
Quality Assurance Specialist 1 0.8
Quality Assurance Clerk 0.1 0.6
Decommissioning Operations Personnel
Project Engineer 1 0.8 .
Decommissioning Operations Supervisor 1 - 0.8
Operations and Maintenance Supervisor 1 0.5
Engineering Technician , 1 0.5
Operation and Maintenance Technicians (4) 4 2 9 [14
Shift Supervisor (4) 4 2. 4
Health and Safety Protection Personnel _
Safety Review Committee (5) A --b --b :
Health and Safety Supervisor 1 0.8 1
Safety Technicians ’ S 0.1 -- 3
Radiation Exposure Records Technician 0.1 0.6 - '
Safeguards énd Security Personnel
SNM Accounting Specialist 0.3 0.6
SNM Accounting Technicians (2) 0.1 1
Security Force Supervisor 1 : 0.6 1
Security Guards (9) 9 [13] 4.5 [6] 9 [1 ]
Support Services Personnel
Procurement Specialist . 0.5 0.5
Supply Clerk 0.5 0.5 t
Custodian - . 1 0.6
Accountant 1 0.8 1
Accounting Clerk 0.3 0.6
Secretaries (3) 3 1.8. 1
TOTALS 32 [3] 21.7[23.7] 30 [#7]

8Interim care includes the equivalent of one person furnished full time by the
responsible party to provide technical support.
bCommittee consists of 5 members meeting 1 day per month.

[]Va]ues in brackets are manpower figures with fuel in storage.
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. TABLE 6.1-4

Summary of Estimated Craftsmen Labor Requirements — Layaway

.(with

No Future Spent Fuel Storaged)

Q3I4ISSYIONN

~ /| s R
(In Manyears) o s 5[5 g S § =
< O [ = G]G0 2.5 < < X ~
5o /58255 [ A&F [ @ 51 &2 /5
g /[ wES /oSSl S 2 ~ ] v/ o8 [/,
S /33 ) 8§5§/ET S& < S/ 2/S3/5
Activity AR LT A “ a /S~ [ -
A.0  Process Building 1.3 1.7 4.8 1.3 0.1 -- 0.1 0.1 1.2 10.5
B.0O FRS 0.2 0.2 1.0 - 0.2 -- -- - 0.2 1.8
C.0 Tank Farm (Shelter |
only) — 0.2 - - e, 0.2
D.0  Auxiliary : .
Facilities 0.1 0.3 0.2 -- 0.1 0.1 0.1 0.3  -- 1.2
1.6 2.3 6.0 1.3 0.4 0.1 0.2 0.4 1.4 13.7

TOTAL Manyears

a If spent fuel storage is

to be continued, delete item B.O.

0G0 L-INN
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TA3LE 6.1-5

(In Manweeks)

Activity

d3I4ISSYTINN

A.0 Process Building

A.1 Decon process equip-
ment & piping inter- o .
nally. 18 18 72 18 - -- a7 a - 18 144

A.2 Decon external sur-
faces of cell walls,
equipment, pi2ing
and vessels. 32 32 128 32 - -- -- - - 32 256

A.3 Decon glove baxes '
and hoods. 4 4 16 4. .- -- -- -- 8 36

A.4 Decon ventilation
system and change I
filters. 3 3 12 3 3 - - -- 6 30

A.5 Survey & fix
residual contami-
nation in accassible , : _ _
areas. 4 16 16 4 -- -~ = -- -- 40

A.6 Deactivate system’
& utilities not
required for “nterim

0S0L-INN

care. ¢ 2 4 -- - -- 4 4 - 16
A.7 Final radiation . - .

survey. z 12 3 6 - - -- -- -- 24

TOTAL Manweeks 6€ 87 . 251 67 3 -- 4 4 64 546

TOTAL Manyears 1.3 1.7 4.8 1.3 0.1 -- 0.1 2.1 1.2 10.5
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(In Manweeks)

Craftsmen Labor Requiremenfs to Place FRS in Layaway

]

G3TJISSYIOND

Activity
B.O FRS
B.1 Removal of stored

spent fuel.

B.2 Drain basin &
remove solids.

B.3 Decon basin &
storage racks.

B.4 Decon ventilation
system & change
filters.

B.5 Survey & fix
residual contamin-
nation.

B.6 Deactivate systems
& utilities not
required for
interim care.

B.7 Final radiation
survey.

TOTAL Manweeks

TOTAL Manyears

3 3 6 - < T - 15
20 = -- . -- 20

4 4 16 - 4 - - 4 32
1 4 - 1 - - 2 10
1T 2 2 - R — 2 7
10 1 - - -- 5
12 2 - P -- 5
no3 51 - 8 - 1 8 94
0.2 0.2 1.0 - 0.2 - - 0.2 1.8

050 L-INN
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(In Manweeks)

TABLE 6.1-7

Activity
C.0 WTF (Shelters Only)
C.1 Survey and decon
support systems as
required. _ ]
C.2 Final radiation

survey. --

TOTAL Manweeks 1
TOTAL Manyears 0.C2

0.2

Q3I4ISSVYIINN

0SOL-INN



TABLE 6.1-8

(In Manweeks)

Activity

D.0 Auxiliary Facilities

te-1'9

D.1 Install small boiler j :
system. 3 -- -- -- 3 6 6 12 -- 30

D.2 Survey facilities
outside secured
area for unrestricted _
use. 1 4 " 2 T-- -~ -- -- -- -- 7

D.3  Survey, decon and/or
fix contamination , .
within secured area. -- 4 4 -- -- -- -- - - 8

D.4 Deactivate systems
and utilities not
required for interim

care. A 1 - 2 - 1 1 - 1 2 8
D.5 Final radiation

survey. -- 8 -- -~ -- - - -- - 8

TOTAL Manweeks 5 16 8 - 4 7 6 13 2 61

TOTAL Manyears 0.1 0.3 0.2 = -- 0.1 0.1 0.1 0.3 0.04 1.2

@3I4ISSYIINN
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The manpower for interim care of the facility in layaway is estimated to
require the equivalent of a full time effort from 30 people, plus the
safety review committee. These people will be required to provide
security, maintenance and surveillance for the high level liquid waste
in storage, as well as the remainder of the facility. If fuel storage

» . ey . .
continues, an add1t1ona1 seven people would be required.

6.1.6 Occupational Radiation Exposure

The occupational radiation exposure estimate to place the facility in -
layaway was estimated to be 141 man-rem. Of this, 48 man-rem is
estimated for the fuel storage area. In preparing the facility for
layaway, most operations in¢luding internal and external decontamination
would be performed remotely. Only the decontamination of the
ventilation system will require significant personnel exposure.'

In arriving at these estimates, it was assumed there would be judicious
‘attention to the ALARA (as low as reasonably achievable) phi]osophyf
The estimates shown in Tables 6.1-9 through 6.1-12 assume that 10'hours
per week are spent performing work requiring no occupational radiation
exposure, and that the majority of the remaining work is done in low
background areas within the building.

6.1.7 Costs
This section describes the method of cost calculation, the cost in 1978
dollars to place the West Valley facility in layaway, and the cost to
provide interim care for the facility prior to final disposition.

The costs of placing the facility in layaway and of caring for the
facility in this status vary with the decision on disposition of the
storage basin. If the basin remains in use, decommissioning operatiun
costs would be lessened, but security costs during decommissioning and

interim care would be greater. This larger security costs would
undoubtedly be more than offset by fuel storage fees. Layaway costs
were estimated assuming none of the work would be performed by
subcontractors. Cost were divided into five principal categories:

6.1-22



TABLE 6.1-9 -

\ Occupational Radiation Exposure Estimate to Place Process Building in Layaway -
Background Dose Rate Total
Manhours Level for Manhours for Radia- Manhours Exposure
Total in Radia- Remote Work or in Back- tion Work in Radia- for Task
Activity Manweeks tion Areas Ent/exit (mR/hr) ground area (R/hr) tion Work  (man-rem)
A.0  Process Building
A.1  Decon process equipmént 4
and piping internally. 144 4320 3 4300 0.1 20 14.9
A.2 Decon external surfaces
of cell walls, equipment, , '
piping, and vessels. 256 7680 : _ 3. 7660 0.1 : 20 25
o A.3  Decon glove boxes ‘ o _
- and hoods. 36 1080 : 3 1060 .010 20 3.4
[}
23A.4 Decon ventilation
systems and change 0.2 3
filters. 30 900 . 5 896.5 20 0.5 15.1
A.5 Survey and fix residual
contamination in access-
ible areas. 40 1200 2 1200 -- -- 2.4
A.6 Deactivate systems and
utilities not required ,
for interim care. 16 480 2 480 -- -- 1
A.7 Final radiation survey. 24 720 2 720 - -- 1.4
63.2

@3I4ISSYIINN
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TABLE 6.1-10

Occupztional Radiation-Empoere Estimate.fo Place -RS ir Layaway

Bazkground

survey.

Manhoufs Level for Manhours
Total . in Radia- Remote Work or. in. Back-
Activity Manweeks tion Areas Ent/exit (mr/hr) ground area
FRS S
Removal of stored Lo
spent fuel. 15 450 10 . 400
Drain basin & remove -
solids. 20 - 600 5 550
Decon basin & storag K
racks. ' 32 960 5 900
Decon ventilation
system & change »
filters. . 10 300 5 299
Survey & fix
residual contam- : _
ination. 7 210 2 210
‘Deactivate systems
& utilities not
required for :
interim care. 5 150 2 150 .
Fina]iradiation _—
150 2 150

Dose Rate
for radia-
tion Work

(R/hr)
.01
0.1

0.5

@3I4ISSYTONN

Total
Manhours Exposure
in Radia- for Task
tion Work (man-rem)
50 2.5
50 7.8
60 34.5
1 2.5
-- 0.4
-- 0.3
-~ 0.3
48.3

0S0L-INN
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Activity

TABLE 6.1-11

Occupational Radiation Exposure Estimate to Place WTF in Layaway

Background
Manhours Level for
Total in Radia- Remote Work or

Manweeks tion Areas Ent/exit (mr/hr)

Manhours
in Back-
ground area

C.0 TANK FARM (Shelters Only)

C.1

C.2

Survey and decon
support systems as
required

Final radiation
survey

7 210 3

205

60

G3I4ISSYTONN

Dose Rate Total
for radia- Manhours Exposure
tion Work in Radia- for Task
(R/hr) tion Work  (man-rem)
0.1 . 5 1.1
- -- 0.2
1.3

0S0L-INN
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TABLE 6.1-12

Summary of Occupational Radiation Exposure Estimates -

—Layaway

Process Bﬁ11d1ng 63.2

FRS 48.3

WTF (Shelters only) . 1.2

‘:AUXi1iary Faci}itﬁes . 0

Subtoté] - 112.7

+ 25% Contingency - 28.2
TOTAL | 140. 9 Man-rgm

6.1-26
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¢

Support Staff Labor
Craftsmen Labor

Equipment and Materials
Shipping and Waste Disposal

Utilities and Other Expenses

The cost to place the entire facility in layaway, if waste materials are
being shipped to a disposal site 1000 miles from West Valley, is
estimated at $5.58 million. See Table 6.1-13. If it is decided to ship
waste materials to a site 3000 miles distant, the estimate is increased
to $5.69 million. If the non-TRU wastes are to be buried onsite at West
Valley and TRU wastes transported 1000 miles for burial, the cost
estimate decreases to $5.53 million.

The cost. to place most of the facility in layaway, but leave the storage
basin as is in operable condition, is outlined in Table 6.1-14. Due to
the increased security requirements, these costs are about .$214,000 more
than the estimate for layaway of the entire plant and its related
facilities. |

The basis for each portfon of the overall cost estimate is outlined in
the following paragraphs.

6.1.7.1 Labor Costs (Support staff and craftsmen)

Manpower réquirements are summarized in Section 6.1.5. To convert from
manyears to cost, labor rates were established for. each employee
classification and an adder of 70 percent to cover benefits and
overheads was applied to determine owner cost. To arrive at staff
support cost, an additional 10 percent was added to cover facility

- owner's administrative expense. These pay rates and owner costs are
presented in Table 6.1-15, Craftsman labor and support staff costs are
detailed in Tables 6.1-16 and 6.1-17.
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TABLE 6.1-13

Summary of Layaway Cost Estimates@
(With no Further Spent Fuel Storage)

Expense Item

Support Staff Labor
Craftsmen Labor
Subcontractor Activities
Equipment -and Materials
Shipping and Waste Disposal
1000-milec Shipment
3000-mile Shipment
Onsite Burial of Non-TRU Wastes,

1000-mile Shipment of TRU Wastes

Utilities and Other Expenses

1000-mile Shipment TOTAL

3000-mile Shipment TOTAL

Onsite Burial of Non-TRU Wastes,.

100C-mile Shipment of TRH Wastes
TOTAL

UNI-1050

Costs (Thousands of 1978 Dollars)

Decommissioning
Planning Operations Total
1,254 851 2,105
-—- 471 471
13 497 510
cmm 374 374
- - 460 460
— 332 332
598 406 1,004
2,331 - 3,249 5,580
2,331 3,357 5,688
2,331 3,197 5,528

%nterim Care cost estimates for LayaWay are presented in Table 6.1-24.

bInc1udes 25% contingency.
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TABLE 6.1-14

Summary of Layaway Cost Estimates

(Excluding Storage Basin)

Expense Item

Support Staff Labor
Craftsmen Labor
Subcontractor Activities
Equipment and Materials
Shipping and Waste Disposal
1000-mile Shipment '
3000-mile Shipment

Onsite Burial of Non-TRU Wastes,

1000-mile Shipment of TRU Wastes
Utilities and Other Expenses

1000-mile Shipment TOTAL®

3000-mile Shipment TOTAL?

‘Onsite Burial of Non-TRU Wastes,
1000-mile Shipment of TRg Wastes
S TOTAL

qncludes 25% Contingency.

UNI-1050

Costs (Thousands of 1978 Do]]ars)

Planning

1,366

598

2,534

2,534

2,534

6.1-29

Decommissioning
Operations

908
408

512.0

374
460

332
406
3,260

3,368

3,208

Total

2,274
408

575.0

374
460

332

01,004

5,794
5,502

5,742
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TABLE 6.1-15

Pay Ratesd and: Owner Costs For Decommissioning Employees

— Layaway
Annual
Employee Annual Base Pay Owner Cost

Project Manager 43,000 73,100
Project Engineer 35,000 59,500
Health & Safety Supervisor 33,000 56,100
Quality Assurance Specialist 29,000 49,300
Decommissioning Operations Supervisor 32,000 . 54,400
Plant Operations & Maintenance Superv1sor 32,000 54,400
Radijation Safety Specialist 24,000 - 40,800
Industrial Safety Specialist 25,000 42,500
SNM Accounting Specialist 25,000 42,500
Accountant 22,000 42,500
Radioactive Waste Disposal Specialist 22,000 42,500
Procurement Specialist 20,000 - 34,000
Security Force Supervisor ‘ ‘ o 20,000 - - 34,000
Laboratory Supervisor _ 22,000 : 42,500
Assistant QA Specialist - : 20,000 - - 34,000
Secretary 12,000 20,400
Radwaste Disposal Clerk - 12,000 20,400
QA Clerk : 12,000 20,400
Accounting C1erk . 12,000 20,400
Radiation Exposure Records Technician 16,000 : 27,200
Procurement Clerk ' , ~12,000 20,400
Supply Clerk ' o © 12,000 ' 20,400
Custodian ‘ 12,000 20,400
Foreman 21,000 35,700
Shift Supervisor 22,000 42,500
Decommissioning Technician 20,000 - 34,000
Equipment Operator 18,000 30,600
Mechanical Technician 18,000 - 30,600
Equipment Operator ' 18,000 30,600
Maintenance Technician 18,000 30,600
Welder 16,000 27,200
- Pipefitter - . 16,000 27,200
Electrician g : : 19,000 32,300
Instrument Technician 20,000 34,000
Safety Technician 16,000 27,200
SNM Accounting Technician 16,000 27,200
Analytical Technician 16,000 27,200
Engineering Technician 16,000 27,200
Chemical Makeup Operator . 15,000 25,500
Security Guard 15,000 25,500

Safety Review Committeeb —-- 500/day

dPay rates are estimated to be representative of highly qualified experienced
individuals in each job category in the nuclear industry.

bwork as consultants on a daily basis. An allowance for travel and living
expenses is also included.
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TABLE 6.1-16

Summary of Craftsmen Labor Costs -- Layaway

Costs (Thousands of 1978 Dollars)

Process Auxiliary
Employee . ' Building FRSa WTF Facilities Total
Foreman 46 7 - 4 ) 57
Safety Technician . 44 5 5 . 8 62
Deconmissioning Technician i63 - | 34 - 7 204
Analytical Technician 35 -- | - -- 35
Equipment Operator | 3 - - 3 ‘ 12
Welder o AR - - 3 5
Electrician S 3 6
Pipefitter 3 -- -- 3 11
Other Skilled Labor -’+§§_ 5 == ¢ _38
Subtotal | 1330 57 5 3% 428
_ Owner Overheads 33 = 6 - 4 43
'. TOTAL : 363 63 -5 40 471

q0mit work in FRS if spent fuel storage is to be continued.
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TABLE 6.1-17

Summary of Estimated Support Staff Labor Costs —Layaway
Cost (Thousands of 1978 Dollars)

Decommissioning
Employees (No.) Planning Phase Operations
Project Manager Personnel
Project Manager C 73 58
Quality Assurance Personnel
Quatlity Assurance Specialist 49 : 39
Quality Assurance Clerks (2) . 2 12
Decommissioning Operations Personnel
Project Engineer | 60. A o 48
Decommmissioning Operations Supervisors (2) 54 . - - 44
Operations and Maintenance Supervisor 54 ~ 27
Engineering Technician : 27 o 14
Maintenance Technicians (4) 122 61
Shift Supervisors (4) : 170 : - 85
Health and Safety Protection Personnel
Safety Review Committee 30 ° .15
Health and Safety Specialist 56 45
Safety technicians ' .3 . --
Radiation Exposure Records Technician 3 16
~ Safequards and Security Personnel
SNM Accounting Specialist ‘ 13 | 26
SNM Accounting Technicians (2) 3 - 27
Security Force Supervisor 34 20
Security gquards 230 [332] 115 '[155]
Support Services Personnel
Procurement Specialist ‘ 17 17
Supply Clerk , 10 10
Custodian 21 - 12
Accountant - 43 34
Accounting Clerk ) 12
Secretqries (3) 61 37
TOTAL | 1,140 [1,242] 744 [825]

[]Va1ues in brackets are manpower figures with fuel in storage.
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6.1.7.2 Equipment and Materials
The estimated equipment and material required and associated costs are

summarized in Table 6.1-18. The cost total is exclusive of burial
containers, which are covered in conjunction with shipping and waste
disposal costs. A considerable quantity of equipment presently
available at the faci1ity‘wou1d also be used. Although some salvage
value is possible from the equipment, there is a considerable
probability that the equipment will become contaminated and will require
either disposal or controlled future use.

6.1.7.3 Shipping and Waste Disposal

Shipping and waste disposal costs have been éestimated for three cases:
1) burial at 1000 miles, 2) burial at 3000 miles, and 3) burial onsite
(of all but transuranics).

In all cases, shipment is presumed to be by truck in Department of
Transportation (DOT)-approved containers, and the amount of waste
contaminated with transuranics in excess of 10 nCi/gram is expected to
be minimized through judicious decontamination by chemicals, electro-
polishing, and ultrasonic cleaning.’

It is assumed that transuranic waste would be transported by
exc1usive~u$e truck to interim storage or to a federal repository.

The basic cost factors used in estimating waste disposal costs are
summarized in Table 6.1-19. By applying these factors to the waste
volumes in Section;6.l.4, the disposal costs shown in Tables 6.1-20
through 6.1-22 were calculated.

Only the shipment and cask rental costs vary between the 1000- and
3000-mile shipment. In the onsite burial option, only the time and
equipment cost for burial are included. The decommissioning waste will
increase the total curies in the burial ground by only a few percent and
this is not expected to increase the extent or duration of surveillance
required. Because of recent rule-making actions requiring retrievable
storage for transuranics, offsite shipment of this material is planned.
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TABLE 6.1-18

Estimated Equipment and Materials:Costs

—Layaway?
Cost’
(Thousands of
1978 Dollars) -
Description , Quantity Per Unit Total
Package Boiler ‘ 1 16 16
Intrusion Alarm System -- -- ' 80
High Security Locks ' - -- 3
Radiation Detection and Analyzing Equipment -- -- 75
Vacuum and Remote Cleaning Equipment 2 1 2
Air Equipment (with Compressor) 1 10 10
Flush Chemicals . j - -- 170
Expendable Equipment and SuppTies _ 18 mos. . 12 mo@ $1 42
) ' 6 mo@® $5
Mist Eliminators -8 2 16
Ventilation Filter Replacement -- R _ 50
| Subtotal 464
Owner Overheads . . 46

TOTAL, | 510

aDoes not include waste containers.
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TABLE 6.1-19
Waste Disposal Cost Data

Expense Item , . Costs (1978 Dollars)

Container Costs )
4 ft x 4 ft x 7 ft steel box 600 ea

4 ft x 4 ft x 4 ft steel box 450 ea
P1ywood Box o 40/yd
55-gallon Drum 20 ea

HLW Canister 5000 ea

Freight Charges '
Truck A , ’ 1.05 per mile

Waste Disposal Costs

Surface Burial 5.00 ft°
Interim Storage or Federal Repositories 4 .
(High-Tevel Waste) 2220/t
Cask Rental Chargesa‘ .
- High-level Waste Cask 2000/day

Intermediate-level Waste Cask-. : o 1000/day

dyalues are from NUREG 0278, casks may be available commercially for
substantially less.
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TABLE 6.1-20

Estimated Packaging, Shipping, and Naéte Disposal Costs
for Layaway — 1000-mile Shipment

Cost (Thousands of 1978 Dollars)

_Waste Category Container Shipping Disposal Total
NON-TRU
Solids from low level Liquid Waste '
Treatment (55-gal. drums) 1 o1 1 3
HEPA and Roughing Filters 2 1 6 9
Trash 14. 11 25 50
‘Subtotal = - 17 ':',' 13 . 32 62
- | | _ S .
High Level astes? 5 5l 222 278
 Subtotal 22 . 64 254340
Owner Overhead  _ 2. 6 % 3
TOTAL . 26 .70 280 374

aShipping cost includes cask rental for 23 days.

6.1-36



UNCLASSIFIED ' UNI-1050

TABLE 6.1-21

Estimated Packaging, Shipping, and Waste Disposal Costs
for Layaway — 3000-mile Shipment

Cost (Thousands of 1978 Dollars)

Waste Category Container Shipping Disposal Total
NON-TRU |
Solids from Liquid Waste Treatment
(55-gal. drums) 1 2 1 » 4
HEPA and Roughing Filters | 2 3 6 11
Trash 14 32 25 71
Subtotal 17 37 32 86
TRU |
High Level Wastesd >5 | 105 222 332
Subtotal | 22 142 254 - 418
Owner Overhead . 2 _ 14 26 42

TOTAL: .24 - 156 280 460

8Shipping cost includes cask rental for 50 days per shipment.
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TABLE 6.1-22

Est1mated Packaging, Shipping, and Waste Disposal Costs for Layaway (
— Onsite Bur1a1 of Low Level Wastes

Waste Category

NON-TRU

Solids from Liquid Waste Treatment
(55-gal. drums)

HEPA and Roughing Filters

Trash

‘Subtota1
TRY
High Level Wastesd

Subtotal

Owner Overhead

TOTAL

Cost (Thousands of 1978 Dollars)
Container Shipping Disposal Total

1 -- -- 1

2 -- 1 3

14 1 5 20

17 1 6 24

5 51 222 278
22 s2 28 30

2 5 23 30
24 . 57 751 332

"8Shipment cost includes cask rental for 23 days per shipment and 1000-mile

offsite shipment for disposal.
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6.1.7.4 Utilities and Other Expenses
For the purpose of this portion of the estimate we have presumed that

the faciTity would continue under an NRC license and New York State
ownership. NFS is currently paying a lease fee of $664,000/yr which
will be lost income to the State. Also, NFS currently pays'property
taxes, which the State would not. The estimated utilities and other
expenses are shown in Table 6.1-23.

The cost of interim care is estimated to be $1.6 million with the entire
facility shut down, and $1.9 million with the storage basin operating.
The breakout of these costs is shown in Table 6,1;24.

6.1.8 Public and Worker Safety
Each facility dispdsition has been evaluated on the basis of prbbéb]e
environmental and worker impacts from both routine performance and
probable accidents. These evaluations are preliminary and are intended
to provide a basis for selection among alternatives. The perfcrmance of
work required to put the facility into layaway, the 1nterim care period,
and the transportation of waste has been evaluated. The methods and
assumptions are detailed for each alternative and the results are
summarized in Section 1.

6.1.8.1 Normal Layaway Act1v1t1es

The interiors of certain plant process cells are highly contaminated and
decontamination activities may cause conSJderab1e resuspension of this
contaminated material within the cells. Greater than 99,9 percent of
this resuspended material will be removed by HEPA filtration. The
remainder will be dispersed from the stack. Assuming airborne
concentration of radionuclides in the cells will reach peak
concentration 1000 times that of present values for one week, and that
filtration efficiency remains at its present level, we can calculate a
dose to the public of 0.05 man-rem for whole body and 0.41 man-rem to
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TABLE 6.1-23

. Estimated Cost of Utilities and Other Owners Expenses

— Layaway
Cost (Thousands of
Expense Item 1978 Dollars)
License Fees 28
Electricity and Other Utilities 750
Travel and Miscellaneous 46
Insurance ‘ 180
- ToTAL 1,004
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" TABLE 6.1-24

Estimated Annual Costs of Interim Care Activities

— Layaway

Expense Item

UNI-1050

Annual Cost
__(Thousands of 1978 Dollars

Entire Facility

W/Spent Fuel

in_Layaway Stored in FRS

Labor -
Project Manager 54 54
Technical Support 60 60
Secretarial 21 21
Accountant 43 43
- Security Supervisor 34 34
security (9) [13] 230 332
' Radiation and Environmental Safety Specialist 41 41
- Safety Technicians ' 82 82
Shift Supervisors (4) 143 143
Operations and Equipment Maintenance (9) b ] 275 - 398
Inspections 6 . 6
| Subtotal.” - 989 1214
Equipment and Materials 100 100
License Fee 8 8
Utilities 350 350
Taxes - -
Insurance?® 15 15
| Subtotal 1462 1687
Owner Overhead 146 169
TOTAL 1608 1856

qThe cost of nuclear insurance required by the presence of fuel in basin

would be handled by or passed on to the owners of the fuel.

[] Values in brackets are manpower figures with fuel in storage.
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the lungs from layaway activities. Estimates of population dose from
layaway activities are summarized in Table 6.1-25. Placing the facili
in the layaway mode will Tikewise require some occupational radiation
exposure to those performing the work. Work is estimated to require 141
man-rem of occupational exposure.

The facility in the layaway condition will continue to release some
small quantity of radionuclides. Assuming that the facility in layaway
emits one tenth the present shut down emission rate, the continuing
population dose from this source would be 0.002 man-rem/year whole body
exposure (see Tables 6.1-26 and 6.1-27).

6.1.8.2 Accidents During Layaway Activities

\

Those accidents which may occur while the facility is being placed in
1ayawéy status are generally similar to those which might have occurred
during operation. However, since the radionuclide inventory in the
facility is less .than during operation, the éonsequences of probable
accidents is correspondingly reduced. |

Accidents analyzed for the operating facility include: criticality
within any of the processing ce11sl; criticality in the fuel storage
poo]l; chemical exp]osionl; and other lesser accidents.2

A criticality is considered much less 1ikely to occur during
decommissioning than during operation due to the greatly reduced
quantities of material in the facility. Safequards to prevent
criticality will include use of critically-safe geometry containers,
"poison" tanks containing neutron-absorbing materials and dilution. For
the operating facility, a criticality of 1020 fissions was predicted
to give a 5.85 rem/person dose to the highest expnsed member of the
general popu]ation.3 The dose to workers outside the cell where the

criticality occurred would be slight due to the shielding provided.

1ESAR REV4, Sept. 1969, FSAR 1973, Section X-3
2NRC - Interim Safety Evaluation
3FSAR 1973 Section X-3
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_TABLE 6.1-25

Estimated Dose to the General Population during Layaway Decommissioning Activities
(Assumes one-week release 1000 times present shutdown release)!d

Population Dose

Contributing Isotope | Organ - {man-rem)
Whole Body
Sr 90 o 3.26 E-2
Cs 134 e 121 E-3
cs 137+4(P) oo 1.79  E-2
Pu 239 oo 1.00 E-4
Pu 238 e 3.54 E-4
Pu 240 | : noo 1.54 E-4
Pu 241 oo 1.46 E-4
Am 242M ‘ W 8.09 . E-6
TOTAL o weooo 0.0526
Lung
Sr 90 " 2.02 E=2
Y 90 - " 3.64 E-4
Ru 106+d " 6.07 E-6
I 129 o wo - 2.02 E-6
Cs 134 u 1.21  E-3
Cs 137+d " 1.79  E-2
 Pm 147 IR " 2.43  E<5
© Eu 154 . ~ u 1.016 E-5
Pu 239 " 6.68 E-5
Pu 238 " 4.59 E-4
" Pu 240 " 1.70 E-4
Pu 241 L 8.09 E-6
Am 242M n 2.02 E-6
TOTAL " 0.4066
Bone
Sr 90 v u 2.104 E-1
Y 90 " 4,06 E-6
Ru 106+d , " 6.07 E-6
I 129 | n 2.02° E-6 -
(a)SOIyear dose committment 6.1-43

(b)+ daughters
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TABLE 6.1-25 (Cont'd.)

' Population Dose
Contributing Isotope Organ (man-rem)

. Bone (Cont'd)
Cs 134 " 1.21 E-6

Cs 137+d u , 1.79  E-2
Pm 147 " 5.66 E-5
Pu 239 " 2.48  E-3
Pu 238 - " 1.39  E-2
Pu 240 " 6.29 E-3
Pu 242 " .07 F-6
Pu 241 " /.04 E-3
Am 242M | S © 1,17 E-4
TOTAL - . a ©0.2594
Thyroid.

Sr90 - o 3.27  E-2
Ru 106+d : " ‘  6.06 E-6
1129 " - ' wo ~ 2.02 E-6
Cs 134 f I 1.21 E-3
Cs 137+d " < 1.79  E-2
Pm 147 - " 2.02  E-6
Eul54 B 1.01 E-5
Pu 239 ' " | 6.06 E-5
Pu 238 e . 3.54 -4
Pu 240 " 1.5 E-
Pu 241 " 1.46 E-4
Am 242M , u | © 8.09 E-6

TOTAL ' " 0.0525
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Critical Organ

Whole Body
Bone

Lung
Thyroid

UNI-1050

TABLE 6.1-26

Maximum Dose to the Indindga] from
the Plant in Layaway!?d :

Predominant Wind

Distance Directions Dose ngemZ
500 m ) NNW 0.001858
500 m NNW 0.01235

- 500 m - : - NNW 0.001201

500 m NNW 0.001858

(a)SO year dose committmenf from 1 year exposure
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TABLE 6.1-27

Estimated Dose to the General Population from the Plant in Layaway

Population Dose

Contributing Isotope Organ : (man-rem) -
Whole Body

Sr 90 " 1.71 E-4
Cs 134 " 5.90 E-6
Cs 137+d " ~ 8.86 E-5
Pu 239 " 3.0 E-6
Pu 238 " 1.75 E-5
Pu 240 " 7.6  E-7
Pu 241 " N 7.2 E-7
Py 282M o " - 4.0 E-8
TOTAL o | 0.00260
Sr 90 " - 1.0 E-4

Y9 " . 1.8  E-6
Ru 106+d " | 3.0 E-8
1129 " 1.0 E-8
Cs 124 " 3.86 E-5
Pm 147 : " : 1.0 E-7
Eu 154 - ' " - 5.0 E-8
Pu 239 -- , 3.3 E-7
Pu 238 _ " _ ' 2.27 E-6
Pu 240 " 8.4  E-7
Pu. 241 n 1.0 E-8
Am 242M " 1.0 E-8
TOTAL | " 0.00201

Bone

Sr 90 | " 1.04 E-3
Y 90 " . 2.0 E-7
Ru 106+d " 3.0 E-8
I 129 " 1.0 E-8
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Contributing Isotope

TABLE 6.1-27 (Cont'd.)

Cs
Cs
Pm
Pu
Pu
Pu
Pu
Pu
Am

134
137+d
147
239
238
240
242
241
242M

TOTAL

Sr
Ru

90
106+d

I 129

Cs
Cs
Pm
Eu
Pu
Pu
Pu
Pu
Am

134
137+d
147
154
239
238
240
241
242M

- TOTAL

Organ‘

Bone (Cont'd.)

6.1-47
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Population Dose

(man-rem)
5.98 E-6
8.861 E-5
2.8  E-7
1.225 E-5
6.87 E-5
3.1 E-5
1.0 E-8
3.48 E-4
5.0 E-7
0.001282
1.61 E-4
3.0 E-7-
1.0 E-8
5.98 E-6
8.86. E-5
1.0  E-8
5.0 E-8
3.0 E<7
1.75 E-6
7.6  E-7
7.2 E-7
4.0 E-8
0.0002597
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A criticality in the fuel storage pool was evaluated for the operating
plant. Physical design of the storage basin and safeguards employed
during operation make a criticality incident in the fuel storage pool
highly unlikely; however, if such an incident were to occur energy
generation would be equivalent to a 10-MWT boiling water reactor for
three hours. Radiation from the criticality would be shielded by the
water in the basin. Offsite concentration of fission products which
would be released through the boo] water to the atmosphere would not
exceed maximum permissible concentration (established in 10 CFR Part 20)
even under the most adverse meteorological cdnditions.1

A chemical explosion, although potentially very serious in terms of
worker satety and destruction of property, 1s nul expected tu exceed the
maximum permissible concentration for mixed'fissioh products at'the‘site
boundry.2 Great care will be taken in preparing-and approving

- chemical decontamination procedures to assure the compatibi1ity of
chemicals and to prevent the buildup of explosive gases.

Other lesser accidents have a potential for‘SeriOUs worker  injury but
are not expected to have serious offsite consequénces. The accident
rates shown in Table 6.1-28 have been observed during‘work in nuclear
faci1itie53 and applied to decommissioning studies. 4 It is expected
that placing the facility in lavaway would have an accident frequency
less than in construct1on, but greater than 1n normal operat1un. We
have .conservatively assumed construction accident rates to predict 0.75
loss time injuries and 0.006 fatalities during preparation of the
facilities for layaway.

- 1FsAR VII 1.73, 1963
21hid

3pperational Accidents and Radiation Exposures Experienced Within the
USAEC 1943-1970, Wash 1192, 1971

4NUREG 0278
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TABLE 6.1-28

Construction/Industrial Accident Frequenc1es
(Nuclear Facilities)

Frequency
(Accident/100 Manhours)
: 1943-70
Accident Category Job C1assifi;ation 28 Year Average
Lost Time Injuries: Heavy Construction 10
A1l Construction 5.36
DOE Operations o - 2.12
Fatalities: : Construction 0.042
DOE Operatfons | 0.023 .
Government Functions 0.004
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Radiation exposures in excess of prescribed limits are also a
possibility in any work involving radioactive materials.

The predicted frequency of occupational radiation overexposure was
estimated from NRC data for nuclear power reactors from 1971 to

1975.1 During that period there were 96 overexposures to external
radiation for 58,030 man-rem of occupation radiation exposure. We have
consequently estimated 0.165 overexposures per 100 man-rem (1
overexposure per 606 man-rem). We, therefore predict 0.23 overexposures
to occur during preparation for layaway.

6.1.8.3 Interim Care

Existence of the West Valley facility in its layaway state will result

' _fn both public and occupational exposUre to radionuclides;”'C1eanup‘of
process cells is expected to reduce particu]ate_eff1uent$‘to at Teast
1/10 of the present shutdown value, resulting in a correSpondfhg
reduction ‘in popu1at1on dose from 0.02 man- rem/year to 0.002
man-rem/year. '

Maintenance and surveillance of the shutdown facility is expected to
result in about 20 man-rem/year exposure to the workers involved.

6.1.8.4 Accidents During Interim Care
~The NRC has evaluated the safety of the West Valley Plant in its present
state of reduced act1v1ty2 and concluded that "there is very little

risk to the health and safety of the public from the dormant
reprocessing plant.” The activities required to put the plant.in a
layaway status are designed to further reduce the small risk posed by
the existence of the'p1ant and its radionuclide inventories.

1y, Wekreger, NRC Review for Assuring that Occupational Radiation
Exposures Will Be As Low As Reasonably Achievable - Paper given
Nov. 1976, ANS Meeting .

2NRC, Interim Safety Evaluation I, August 1977, Docket No. 50-201
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The primary potential release from the facility would be from breach of
the confinement cells by an earthquake or tornado. A conservative
estimate of the maximum earthquake which could be expected at the site
is 0.2g free field acceleration at the surface. Such an earthquake is
not likely once in a thousand years.1

The effect of such an earthquake on the confinement integrity of the
cells and facility as a wholé is under investigation by Lawrence
Livermore Laboratory and Los Alamos Scientific Laboratory.2

Even a catastrophic earthquake would cause only a small amount of
radioactivity to be released from the facility while in the layaway mode
because of the effects of decontamination of the cells and process
equipment.

A design basis tornado has a recurrence interval of 10 million years at
the site; thus, a damaging tornado is extremely unlikely. The
ventilation system is expected to withstand most tornadoes, based on the
results of HEPA fi]tér testing over extreme pressure drops.2

6.1.8.5 Transportation Safety
Transpoftation'of'radioactive material generated during layaway of the

fuel processing plant will pose some risks to the public and to
transportation workers. The radiological effects of layaway transport
operafions.inc1ude potential external radiation exposure to the
transportation worker and the general public from normal transport
operations and potential radiation exposure to the public from release
of radioactive material in a transportation accident. Nonradiological
effects of layaway transport operations include the potential effect of
chemical pollutants, injuries and fatalities such as may occur in the
transportation of any material.

1NRC - Interim Safety Evaluation

2NRC: Aug 1977 Interim Safety Evaluation I Docket No. 50-201
Nuclear Fuel Services, Inc., New York State Energy Research and
Development Authories, Western New York Nuclear Service Center.
West Valley, New York.
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Estimated routine radiation doses from truck transport of the
radioactive wastes are shown in Table 6.1-29. Dose calculations are
based on maximum allowable dose rates for shipment .in exclusive-use
vehicles and are therefore conservative. Information on the number of
truck shipments 1is taken from section 6.1.4.

For transporting wastes 1000 miles, the estimated radiation dose to the
transportation workers is 2.0 man-rem, and to the general public less
than 0.5 man-rem. For transporting wastes 3000 miles, the estimated
radiation dose to the transportation workers is 5.9 man-rem, and 1.2
man-rem to the general public.

For burial onsite, it is assumed that a single driver will be required

~ for an hour per each shipment. Non-TRU wastes are assumed to be trucked
to the onsite burial ground in a DOT-approved vehicle, and associated
"limits on radiation levels will be applied. TRU wastes will be trucked
to a Federal repository or to Tnterim storage 1000 miles away. With

| these assumptions, the estimated radiation dose to the transportation
worker is 0.18 man-rem. The radiation dose to the general public is K
estimated at 0.03 man-rem. ' |

The potential radiological effect of layaway transportation accidents is
the possible release of radioactive .material and the resulting radiation
dose to the public. Minor accidents are not likely to result in a loss
of containment or a release of radioactivity. A small percentage of
accidents of moderate severity are postulated to result in a breach of
package containment and a release of material. Most serious accidents
could result in some loss of containment.

Should a breach of containment nccur and combustible waste burn in an
open fire, only a small fraction of the radioactivity would be dfspersed
beyorid the immediate area. Most of the radioactivity, perhaps as much
as 99 percent, would remain in the ashes.1 ‘

Ipirectorate of Regulatory Standards, Environmental Safety of
Transportation of Radiocactive Materials to and from Nuclear Power
Plants, WASH-1238, U.S. AEC, Washington, D.C., 1972.
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TABLE 6.1-29

Estimated Routine Radiation Dose
From Truck'Transport of Radioactive Wastes From Layaway
Total Radiation

. Dose Per Shipment Dose For A1l Shipment
Group (Man-rem) (Man-rem)

1000 Miles Away
Transportation Workers

Truck Drivers | 0.15 ) 2.0

Garagemen 0.0015 0.02

| ‘ TOTAL  2.02
General Public -

OnTookers | , 0.015 0.195

Other General Public 0.015 0.195

TOTAL 0.39

, 3000 Miles Away '
Transportation Workers o : , :
Truck Drivers 0.45 ~ 5.85

Garagement 0.0045 0.059
. ' TOTAL 5.91
General Public
Onlookers ' 0.045 0.585
Other General Public 0.045 - 0.585
‘ - TOTAL 1.17

Onsite Burial of Non-TRU
1000 Mile Shipment of TRU

Transportation Workers
Truck Drivers

Offsite 0.15 0.15

Onsite 0.002 0.024
Garagement 0.0015 0.0015

‘ TOTAL 0.18

General Public

Onlookers 0.015 0.015
Other General Public , 0.015 0.015

TOTAL  0.03
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In a transporfation accident involving radioactive materials, carriers
are required to follow DOT-prescribed procedures designed to mitigate
the consequences. DOT regulations require prompt reporting of any
transportation incident involving shipment of radioactive material in
which fire, breakage, spillage, or suspected radioactive contamination
occurs. The regulations also specify guidelines for remedial actions in
the case of actual or suspected release of radioactivity from a shipping

container.

The principal nonradiological transbortation safety impact is the
potential for injuries and fatalities from the transportation accident.
Table 6.1-30 provides a summary of transportation accident statistics
for truck transportation, and predicted transportation accidents for the
waste disposal options. ‘ ' ' '

Negligible safety impacts are expécted from chemical pollutants from
truck shipments. The number of truck shipments for transporting wastes
generated by layaway operations is a ministu1e'pbrtion of the total
number of U.S. truck shipments. ’ .
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Nonradiation

Statistical Frequencies?

 TABLE 6.1-30

Transportation Accident Statistics — Layaway

Expected Occurrences

1000 Mile Shipment

3000 Mile Shipment

'Onsite BurialP ,

a3141SSYIONN

Accidents/Vehicle Mile 6.9 x 10/
Injur{es/Accident 0.51
Fatalities/Accident 0.03

9.0 x 10-3 Accidents 2.7 x 10-2
4.6 x 10-3 Injuries 1.4 x 10-2
8.1 x 10-4

2.7 x 10-4 Fatalities

a Pirectorate of Regulatory Standards, Environmental Safety of Transportation of Radioactive
Materia]s to and from Nuclear Power Plants, WASH-1238, U.S. AEC, Washington, D.C., 1972,

b one shibment will be TRU wastes trucked 1000 miles away.

6.9 x 10-4
3.5 x 10-4

2.1 x 10-6
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3.2

Protective Storage

Protective storage is designed to place the fac111ty in a condition that
provides protection to the public and environment with limited maintenance
and surveillance required. ‘

- Areas of the facility that are accessible during the surveillance period

would be decontaminated to very low levels specified during license modi-
fication. A1l contaminated materials that are not removed from the faci-
1ity would be placed in the cells. The cells would then be isoiated from
the accessible areas by rigid physical barriers placed over windows, doors,
and hatches.

After the faci1§ty has been placed in protective storage, surveillance and
maintenance activities would be limited to environmental and facility radi-
ation monitoring and inspection, and repair of physical barriers, struc-
tures, and instrumentation. Additional security would be provided by the
fence around the exclusion area (about 300 acres), high security locks on
entrance doors, and electronic alarms. The remaining portion of the site
(approximately 3,000 acres) might be released for restricted or conditional

.use during the surveillance and maintenance period.. The facility would

remain in protective storage until final dismantlement.

6.2.1 End Product Descr1pt1on
~In the protect1ve storage mode, all act1ve plant operational systems
would be shut down. Only those passive systems requ1r¢d for safety and

surveillance would rémain in service.

The cells would be used as a physical barrier against intruders. Loose
contamination, such as cladding hulls in the PMC, would be picked up and
packaged for storage in the cells. Housekeeping within each cell would
be performed to minimize the spread of contamination in the event of
loss of contamination control (resulting, for example, from a major
tornado or earthquake, or from sabotage).

OTE:

A reference 1ist of West Valley Plant facility abbreviations and
definitions is provided as Table 6.4-31.
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Contaminated process equipment, glove boxes, laboratory equipment, ar

any other contaminated equipment outside of the cells would be package.: ‘
and placed inside the cells. The ventilation system would be deacti-
vated; all contaminated ducts and the stack would be removed and placed

in the cells. A "breathing" filter would replace the existing cell ven-
tilation system to permit equalization of atmospheric pressure without
contamination spread. After removing all of the contaminated equipment
from the building, the viewing windows and cell access doors would be
sealed off. The accessible interior surfaces of the building would then

be surveyed and decontaminated to unrestricted use levels.

The fuel wilthin the storage basin would be removed and the storage basin
drained. Storage racks and water treatment equipment would be placed in
the cells. Contamination in the basin would be removed to unrestricted
use levels. ' ' ;

Waste from the storage tank will have been removed and the tank
flushed. The tank ventilation systems would be replaced with a passive
"breathing”" filter, and the tank shelters decontaminated to unrestricted
use levels or removed. ’ ‘ |

The barbed wire-topped chain 1ink fence which encloses the plant faci-
M1ty would remain intact. The surrounding buffer zone, approximately

3,000 acres, could be released for restricted or conditional use.

6.2.2 Planning and Preparation

Planning and preparation efforts will take place over a two-year

 period. During the first year, the efforts of the decommissioning staff
will be devoted to preparation of the documentation that must be sub-
mitted to NRC to modify the facility license from an uperating to &
possession-only status. This documentation is expected to include a
master decommissioning plan and saféty analysis, a set of revised tech-
nical specifications to govern decommissioning and post-decommissioning
operations, an environmental report or assessment, and a review of the
decommissioning Quality Assurance (QA) plan. '
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The major planning activities are presented in Figure 6.2-1 along with
the approximate time period over which they should occur. Detailed
preparations for protective storage activities will take place during
the second year of the planning period.

The master decommissioning plan is expected to include the decommis-
sioning objectives for the facility and site including acceptable
unrestricted release criteria, a description and schedule of the decom-
missioning activities, and an analysis of significant safey issues
associated with the deconmissioning activities.

The full requirements of a decommissioning safety analysis have not yet
been identified -by NRC. It is expected that this analysis would contain:

o An estimate of the radioactive inventories in the facility when
decommissioning activities begin.

o An analysis of the adequacy of exisitng plant safety systems to
protect the pub]ic health and safety during decommissioning oper-
ations and interim care.

o A description of special safety systems and procedures required
during decommissioning and interim care.

‘o A feview of industrial and radiological safety programs for. decom-
missioning operations.

e A review of the decommissioning training program.

The QA program's primary purposes are: 1) to assure that adequate pre-
cautions are established to protect the health and safety of both the
public and decommissioning workers during the decommissioning oper-
ations; 2) to assure that established safety precautions are followed
during decommissioning activities; and 3) to audit the performance of
decommissioning activities.
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ACTIVITY - " TIME - MONTHS ]

0 - 12 18

v BEGIN
PREPARE DECOMMISSIONING PLAN e - . DECOM

PERFORM DECOMMISSIONING SAFETY ANALYSIS

PREPARE ENVIRONMENTAL REPORT '

PREPARE :REVISIONS TO TECHNICAL Si’ECIFIGA?IONS;-
PREPARE DECOMMISSIONING QA 'F’LAN

PREPARE DECOMMISSIONI-‘IG SAFEGUARDS/SECURITY FLAN

SUBMIT DOCUMENTATION TO NRC FOR LICENSE REVISION

NRC REVIEWS AND LICENSEE RESPONMSES

PREPARE DETAILED DECOMMISSIONING ACTIVITY DESCRIPTIONS
DESIGN, SPECIFY AND PROCURE DECOMMISSIONING EQUIPMENT
NRC ISSUES MODIFIED LICENSE . A

PRE-DECOMMISSIONING RADIATION SURVEYS _ F

FIGURE. 6.2-1

Apprc-ximaté Schedule of Events for Protective Storage
Planning and Preparation

y
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Thé decommissioning environmental assessment or report will provide NRC
with the basic information necessary to evaluate the environmental
impact of the decommissioning activities and final facility dispo-
sition. Public hearings on the environmental impact of decommissioning
the facility may be held before the NRC issues an Environmental Impact
Statement or a Negative Declaration of Environmental Impact.

The existing technical speéifications will require modifications because
plant conditions will have changed as the plant reaches protective
storage status. The specifications will delineate allowable operating
conditions for plant safety systems, requisite administrative procedures
to assure that the safety systems are operated within these 1imits, and
environmental surveillance requirements.

The decommissioning staff will respond to questions from NRC during the
Commission's review of the relicensing application, and will furnish
other requested information. Modifications to the documents may be
necessary as-a result of the reviews. When the review process has been
comp1eted and all safety-related issues reSd]ved, the modified license
will be j;sued; '

Detailed preparations will involve the development of activity

descriptions and preparation of working procedures for the decommis-

sioning operation. Cost estimates and detailed work schedules will be

prepared, and equipment designed or specified and procured. Selection

of chemicals for internal and external decontamination will be made by
" conducting tests on components of the process equipment.

6.2.3 Methods
To place the facility in protective storage, all hazardous materials and
equipment will be removed from accessible areas and transported to the
cells. Physical barriers placed over cells entrances will prevent
access. A1l decommissioning work will be accomplished in accordance
with the decommissioning plan, activity descriptions, detailed working
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procedures, and health and safety control programs developed during tt
planning and preparation phase. '

For the purposes of this report, the facility was divided into four
sections: main process building, fuel receiving and storage area, waste
tank farm, and auxiliary facilities. The activities to be performed in
each of these facility sections are outlined in Table 6.2-1 and a
tenative schedule is presented in Figure 6.2-2.

6.2.3.1 Main_Process Building

Placing the main process building in protective storage will begin with
a thorough internal chemical decontamination generally following pro-

- cedures .and techniques used during plant operation. Procedures can be

~modified with moderate repiping work to concentrate on "hot" areas.
Solutions and time requiﬁements will be désigned for maximum removal of
residual contamination with little regard for corrosion'of‘equipmént.'.
Solutions may be recycled from a relatively "clean" area to a more
highly contaminated area and flushes repeated as necessary to reduce
Aspreadab1e contamination and to lower dose rates. Chemicals may be
selected for decontaminatﬁon efficiency without regard to corrosion
rates and may include chromic or hydrochloric acid, sodium hydroxide,
and very strong oxidizing or reducing agents.

Internal flushes will be monitored to identify dissolved contaminants
and indicate when the solutions have achieved their maximum effective-
ness. Solutions having a significant quantity of plutonium or uranium
may be processed to reclaim the products. Waste solutions will be pro-
cessed onsite as they were when the plant was operating. Concentrated
waste may he neutralized and treated as the liquid waste was, or be
solidified for placement in a cell. Following internal chemical decon-
tamination, the process systems will be flushed with water and drained.
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TABLE 6.2-1
Outline of Protective Storage Activities

Main Process Building

W N =
e & o

10.

11.
12.

Chemically decontaminate interha]s of process equipment and piping.
Chemically decontaminate cell walls and equipment externals.
Remove glove boxes and'contaminated hoods and place in cells.
Remove contaminated equipment and piping from accessible areas and

store in cells; seal all piping and equipment penetrations into walls.

Decontaminate accessible areas to levels defined in the decommissioning
order.

Deactivate all uncontaminated equipment, piping, and other systems not
required for interim care.

Install protective barriers and seal openings into cells; install
HEPA-filtered vents for each cell.

Remove filters, contaminated ventilation system, and the stack and
store in cells; install HEPA-filtered vents-on the outside walls of
the main process building.

Perform final radiation survey of the facility.

Install intrusion alarms and provide remote readout for intrusion,
fire, and radiation alarms.

Deactivate systems and utilities not required for interim care.
Seal Building entrances not required for surveillance and maintenance.

Fuel Receiving and Storage Area

G W N
s e e s s

Remove stored spent fuel from basin.

Drain storage basin and CUP and remove solids.
Decontaminate pool and remove fuel storage racks.
Decontaminate or remove water treatment equipment.

Survey and decontaminate the FRS including the cask decontamination
area. :

. Deactivate ventilation system and remove filters and contaminated ducts.

6.2-7



UNCLASSIFIED . UNI-1050

TABLE 6.2-1 (Cont'd.)

Fuel Receiving and Stdrage Area (Cont'd.)

10.

Install dintrusion alarms and provide remote readout for fire and
radiation alarms.

Deactivate all utilities not required for interim care.
Perform final radiation survey of FRS.
Seal and secure exterior access to FRS.

Waste Tank Farm

HWw N =
s s e

(8]
.

Remove contaminated auxiliary systems.

Decontaminate equipment shelter to unrestr1cted use 1eve1s

Replace off-gas system with HEPA- filtered vent.
Deactivate and remove equipment shelter ventilation system and install

~ HEPA-filtered vent on outside wall.

Install 1ntrus1on alarms and h1gh security locks on exterior doors
Perform final radiation survey of WTF.

Auxiliary Facilities

Remove contaminated equipment from laundry room.

Survey and decontaminate auxiliary facilities ‘to unrestr1cted release
Timits.

Deactivate all utilities not required for interim care.

Install intrusion larms and provide remote readout for fire and
intrusion alarms.

Perform final radiation survey of auxiliary facilities.
Secure auxiliary facilities with high security locks.
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ACTWVITY

TIME - WEEKS

MAIN PROCESS BUILDING

INTERNAL DECONTAMINATION OF PROCESS EQUIPMENT

EXTERNAL DECONTAMINATION OF CELLS AND EQUIPMENT

REMOVE CONTAMINATED EQUIPMENT FROM ACCESSIBLE AREAS

REMOVE OTHER CONTAMINATION FROM ACCESSIBLE AREAS
MODIFY VENTILATION SYSTEM

PERFORM FINAL SURVEY AND SEAL CELLS

PREPARE BUILDING FOR PROTECTIVE STORAGE

FUEL RECEIVING AND STORAGE

REMOVE SPENT FUEL FROM STORAGE BASIN
DRAIN AND DECONTAMINATE BASINS
DECONTAMINATE ENTIRE BUILDING

WASTE TANK FARM

REMOVE CONTAMINATED AUXILIARY SYSTEMS AND INSTALL
HEPA FILTERS

PREPARE SHELTERS FOR PROTECTIVE STORAGE

AUXILIARY FACILITIES

REMOVE ALL CONTAMINATION FROM FACILITIES

PERFORM RADIATION SURVEY AND DECONTAMINATION

20 40 60

100. °

uB-

FIGURE 6.2-2

Schedule of Major Activitie§ for Placing the Facility in Protective Storage
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Following the internal decontamination process, equipment, vessels,
piping, and the cell walls will be externally decontaminated. This wi:i
be done to minimize the spread of contamination in the event of a breach
in cell confinement, and to utilize the liquid waste treatment facil-
ities while they are operational. A variety of techniques may be used,
depending on the type and extent of contamination. Loose contamination
such as in the PMC and GPC can be vacuumed with criticality-safe vacuum
cleaners operated with the installed manipulators. The residual contam-
ination will be further reduced by swabbing with a decontamination
solution éhd/or spraying with a high pressure nozzle. The solid waste
generated will be packaged and placed in a cell. Liquid wastes will be
processed onsite as they were when the plant was operating. Solutions
will be sent through the evaporators, concentrated, neutra]ized,'and
either treated as the liquid from the waste tank was or be solidified
for placement in cells. |

Accessible areas of the main process building include the ANA, CR, DCS,
MRS, XCR, operating and viewing aisiés, laboratories, plutonium and '
uranium loadout and sample stations, and the stairwells. These areas
will be surveyved and generally decontaminated to unrestricted use levels.

In areas where very low levels of contamination cannot be readily
removed, the contémination will be fixed in place with high-integrity
paint of a distinctive color. The location and characteristics of each
such area will be noted in the permanent records of the protective
storage operdtions. Process equipment and piping, ductwork, glove
boxgs, and instrumentations will be decontaminated, removed, packaged,

~and placed in the cells. Highly contaminated concrete surfaces and

flooring will be spalled off to remove contamination.

-Internally and externally contaminated piping and equipment not required

for the safety systems (fire protection and radiation monitoring) will
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be decontaminated and/or removed, packaged, and placed in the cells.
This piping will be severed at the wall penetrations and sealed as the
cuts are made. To minimize the spread of contamination, a stripable
plastic covering will be placed on uncontaminated floors and a radiation
control envelope with roughing and HEPA filters will be placed over the
work area. ‘

Ductwork removal will involve filling the ducts with an expanding poly-
urethane foam which will harden in place. Plastic sheets will be placed
around the area where the duct is to be cut. Working through gauntlets
in the plastic, or using the plastic covering as a sleeve, the foamed
duct will be cut apart with a reciprocating saw. Each section of duct
will then be bagged and placed in wooden boxes for transport to the
process cells. Where a duct penetrates a wall, the duct will be severed
at the wall. The section that penetrates the wall will be internally
decontaminated, painted, and the opening sealed.

Glove boxes and hoods will be removed in a'simi1ar manner to the duct-
work. They will be injected with polyurethane foam and unbolted at the
separation points. Plastic bags will be placed around the separation
pdints to prevent confamination spread. Sections will be placed in
wooden boxes for transport to the cells.

Instruments that are contaminafed and not required for the safety sys-
tems will be salvaged for use in other nuclear facilities or, if they
are unwanted, will be packaged and placed in a cell. Contaminated
sample lines will be severed and sealed at the wall penetrations,
packaged, and placed in a cell.

Structural decontamination of the accessible areas will progress from

yooms, shops, and laboratories toward the aisles. A variety of
decontamination methods may be used. Many areas will be cleaned using
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techniques such as vacuuming and scrubbing with cleaning agents. Ti:
on floors that may be contaminated will be removed and packaged as con-
taminated waste. Areas of contaminated concrete that cannot be cleaned
by other methods will be removed by vacuum blasting for surface contam-
ination, then chipping, drilling, and rock-sp]itting or jackhammering
for embedded contaminations. The concrete rubble generated will be
placed in metal or wooden boxes or 55-gallon drums and placed in the
cells.

Noncontaminated equipment and systems in the facility that are not
required for interim care will be salvaged or placed in a condition that
will require minimum maintenance and permit salvage at a later date.
-Equipment deactivation procedures will be coordinated with facility
decontamination'operations. In some areas decontamination must be
carried out before equipment deactivation, while in others therpposite
approach may be necessary. The particular method used to deactivate:
each system or piece of equipment will be identified during the planning
phase. ‘ ’

Systems inside the main process building will be deactivated by a
variety of methods. Some systéms will be isolated using existing valves
and deactivated by removing the valve handles. Pipes that have con-
tained hazardous chemicals will be flushed and blanked. Other sysfems
will be drained and Teft open to the atmosphere. Electrical service and
other utilities will be disconnected from instrumentation and equipment
not required for interim care. A fresh coating of fire retardant
material will be applied to all electrical cables in service during
interim care.

Following decontamination of the accessible areas and deactivation of
unnecessary systems, the contaminated areas will be isolated. Areas
containing siénificant amounts of radioactive contamination will be
isolated from the remainder of the facility by installing barriers to
block potential contaminant migration and to prevent intruders from
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entering these areas. Areas in the main process building that will be
jsolated include:
e All process cells and supporting rooms -
Extraction cells
Analytical and sample storage (if required) cells
Shielded niches in the upper and lower warm aisles

Ventilation cells

A1l piping, ventilation, instrumentation, equipment and other penetra-
‘tions, and all access openings into these areas will be sealed.

A11 shielded viewing windows will be drained of the oil between the
glass plates, and steel covers will be welded over them. Shielding
plugs, manipulator sleeves, passing ports, and the accesses to the
process cells will be welded shut. Welding is the preferred method of
installing physical barriers to discourage unauthorized personnel entry
into contaminated areas. Stainless steel will be used extensively in
constructing the barriers to prevent unauthorized cutting with oxyacet-
ylene torches. The hatches between the FRS and PMC, and between the SR
“and GPC will be sealed with steel covers,

Access into the XCs is through concrete hatch covers and doors on the
lower levels. Stainless steel plates will be bolted to studs placed in

" the concrete floor and the bolts will be welded to the plate to dis-
courage unauthorized removal.

If the ANC and SSC cannot be cleaned for unrestricted release, all
penetrations will be sealed, including the shielded viewing windows, the
manipulator sleeves, and the shielded access doors. After draining the
0j1 from the windows, stainless steel plates will be bolted over the
windows and the bolts welded to the plates. The manipulators will have
been removed during the decontamination operations in the aisles, and
blanks bolted over the sleeves. The blanks will be welded to discourage

~unauthorized removal. Steel plates.will be welded over the access doors
to the cells.
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The UWA and LWA contain pumps and equipment in shielded concrete encl
sures. These enclosures will be sealed by bolting a steel plate over
- the hatch covers and welding the bolts to the plate.

The final step in isolating a cell or contaminated area will be the

sealing of the ventilation intake and exhaust ducts. This step will be

coordinated with decontamination and isolation of the ventilation sys-

tem. A HEPA-filtered vent will be installed in each of the isolated

cells or areas to allow air teo pass in and out during changes in air

pressure and temperature. These vents will be inspected and maintained
- during the interim care period.

The main process building ventilation system will remain in operation
while the cells are being sealed and isolated. Filters and ventilation
exhaust ductwork, possibly inthdihg the stack, will be removed and

~ placed in the ventilation rooms and cells. The SR and EDR may also be
used to store the sectional ductwork or thé stack. A A .

Filters will bé removed using'pfocedures'fo11owed'during plant oper-
ations, and the filter housing will be decontaminated. The ductwork
will be removed in a manner similar to that used for the glove boxes.
Ducts will be injected with polyurethane foam and sectioned with a
reciprocating saw. The sections will be bagged, packaged in wooden
boxes, and placed in one of the isolated cells. The stack may require
chemical decontamination and/or fixing of the residual contamination
before sectioning and placement in a cell.

As the final step in isolating the main process building ventilation
system, the main intake and exhaust duéts for the building will be
blanked at the point where they enter the building. Filtered vents will
be installed to allow the building to equalize pressure during interim
care.
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The final preparations for surveillance and maintenance of the main
process building will be coordinated with the isolation of the venti-
lation system. Most exterior doors to the;fac11ity, including the
service doors to the SR and EDR, will be welded shut. High security
Tocks and airtight gaskets will be used on the remaining exterior doors,
and an electronic intrusion alarm system will be installed to detect
unauthoriZed entry into the facility during the interim care period.

Safety systems that remain in operation during the interim care period
will be upgraded as necessary. Fire detection, firefighting, and auto-
matic radiation detection equipment will be refurbished and expanded as
~necessary.' A remote readout capability will be installed in a néigh-
boring local law enforcement or commercial security agency facility.

The main electrical power supply for the main process building will be
disconnected and replaced by a smaller power supply with sufficient
capacity to service the remaining equipment in operation during the

. interim care period.

6.2.3.2 Fuel Receiving and Storage Area ‘

' Operations in the FRS will begin with the removal of spent fuel from the
storage basin. Equipment and procedures used during the operation of
the plant will be employed. (The cost of fuel transport and storage has
not been included in the cost of placing the facility in protective
storage.)

The storage basin and CUP will be drained to a level approximately two
feet above the bottom; this water will be sent to the low Tevel waste
treatment facility. While draining these pools, the walls and fuel
storage racks will he washed down with a high‘pressure water nozzle to
minimize the possibility of contaminants becoming airborne. The two
feet of water will provide protective shielding and will prevent loose
contamination from becoming airborne while any solids are removed.
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A vacuum cleaner similar to those used for swimming pools will be use«
to remove residual solids from the basin and CUP. Solids will be
trapped in the vacuum discharge filter system, and packaged for stor-
age. Filtered liquids will be sent to the Tow Tevel waste treatment
facility. A1l remaining water will be drained from the basin and CUP
and sent to the low level treatment facility.

After solids are removed and the pools completely drained;, the storage
racks and equipment used for operation of the pools will be removed,
packaged, and placed in the cells. The pools will then be surveyed and
decontaminated to unrestricted use levels. Removal of carboline coéting
from the walls and floors may be required. A vacuum-blaster will be
used to remové:any'cbntaminated coéting and to spall concrete surfaces
"in areas where contamination has penetrafed'the carbotine. The drain to
the low level waste treatment facility will be blanked and welded shuf. '

Equipment in the FRS will be deactivated using procedures similar to
those outlined for the main process building. The water treatment area
will be decontaminated by?rémoving all contaminated equipment, placing
it in the cells, and vacuum-blasting the contaminated wall and floor
.surfaces. The cask decontamination area may be decontaminated or dis-
mantled and placed in the cells. The cranes, bridges, and platforms
will be deactivated, surveyed, and decontaminated. If a piece of equip-
ment cannot be surveyed and assured clean, it will be packaged and
placed in a cell or possibly excessed to another nuclear facility.

The walkways, walls, ceiling, and work areas will he surveyrd and decon-
"taminated to unrestricted use levels. Steel surfaces will be stripped
of paint and qrime and he chemically decontaminated. Concrete surfaces
will be spalled using a vacuum-blaster.

The FRS ventilation system will remain in operation while decontami-

nation work is being'carried on in the FRS building. -When all contam-
ination in the building has been removed, the ventilation system will be

6.2-16



UNCLASSIFIED UNI-1050

deactivated and the ducts and filters removed as outlined for the main
process building.

The final steps in placing the FRS in protective storage will be to
perform a thorough radiation survey. Any residual contamination will be
removed to unrestricted use levels. Safety systems that remain in oper-
ation during the interim care period will be upgraded as necessary.

Fire detection, firefighting, and automatic radiation detection equip-
ment may be refurbished and expanded if necessary. High security locks
will be installed on the exterior doors, and an electronic intrusion
alarm system will be installed to detect unauthorized entry into the
facility during\the interim care period.

6.2.3.3 Waste Tank Farm
After the inventory of liquid waste and decontamination solutions gen-

erated during chemical decontamination of the main process building have
been removed, the WTF will be placed in protective storage.

The waste tank equipment shelter will be placed in protective storage
after the tanks have been isolated and piping between the tanks and the
main process building has been blanked. Protective storage techniques
will be similar to those described previously for the main process
bui1ding. Highly radiocactive equipment and areas will be chemically
decontaminated, and contaminated equipment and piping will be removed
and placed in the cells in the main process building. As, equipment and
piping are removed, open ends and the penetrations through walls and
floors will be sealed. The shelters will be decontaminated to
unrestricted use levels using techniques similar to those described
previously for the accessible areas of the main process building. They
will be fitted with a HEPA filter to serve as secondary containment- for
the tanks.
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The final steps in placing the WTF in protective storage are to perfo

a radiation survey o% the shelters and surrounding area and to secure
the shelters. Any residual contamination remaining will be removed.
A1l utilities and systems not required during the interim care period
will be deactivated. Fire detection, firefighting, and automatic
radiation detection equipment will be tested and upgraded as necessary.
High security door Tocks will be insta]fed, and an electronic intrusion
alarm system will be installed with remote readout capability to detect
unauthorized entry into the shelters during the interim care period.

6.2.3.4 Auxiliary Facilities

The auxiliary facilities wi11 be surveyed and decontaminated to

unrestricted use levels. These faciTitjes include: the office and

utility room attached to the main process building, the maintenance
shop, plumbing shop, temporary pipe shop, laundry building, warehouse,
cooling towers, administration building, farm, environmental laboratory,
electrical sub-station, guard house, and the meteorology station.

Only the laundry building w1]1‘réqu1re the removal of contaminated
equipment, piping, ventilation ducts and hoods. It houses the washing
machines and dryers for cleaning the protective clothing used in radi-
ation zones. The equipment will be packaged and placed in a cell in the
main process building. Penetrations into the floor and walls will be
sealed when the equipment is removed. Contaminated hoods and ducts will
be removed using techniques similar to those used in removing the ducts
from the main process building. Remaining equipment and piping which
may be contaminated will be removed, packaged, and placed in cells. A
final radiation survey will be performed to ensure that the building has
been decontaminated to unrestricted use levels. High security locks
will be installed on the exterior doors, and an intrusion alarm system
will be installed to notify law enforcement officials of unauthorized
entry.
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Activities in the remaining auxiliary facilities will involve a thorough
radiation survey. It is not anticipated that these facilities are
contaminated, but any contamination detected will be removed to
unrestricted use levels using techniques .similar to those employed in
decontaminating the accessible areas of the main process building.

6.2.4 Wastes and Waste Disposal
Wastes generated during protective storage activities at the West Valley

Plant will include:

o Glove boxes and hoods.

e Spent fuel storage racks from the fuel storage basin.

e Contaminated instruments and process equipment and piping external
to the cells, including equipment from the WTF equipment shelter
and the Taundry building.

e Filters, ventilation ductwork, and stack.

e Concrete rubble from mechanical decontamination of accessible
areas and FRS. _ '

e Combustible and noncombustible trash (protective clothing
contaminated tools, paper, pléstic, metal scrap, etc.).

It is anticipated that most of the contaminated wastes generated will be
non-TRU. Wastes containing more than 10 nCi/g TRU contamination will be
segregated and packaged separately to facilitate ultimate dismant]ing;

Waste containers will be designed to be appropriate to the type of
contaminated material to be packaged. Equipment and piping, glove
boxes, filters and ductwork, and fuel storage racks will be packaged in
plywood or sheet metal boxes. Concrete rubble will be placed in steel
boxes. Both types of boxes will be.designed for stacking in the cells.

The boxes will be placed in cells with Tow radiation levels and very
1ittle loose contamination in order to facilitate entry and later
dismantlement. These cells include: the SR, EDR, XCs 2 and 3, LWC, and
0GC. Although the CPC is a high radiation zone, remote handling
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equipment and the rail spurs allow contaminated waste to be stored in
also.

6.2.5 Manpower
Estimates of the manpower required to place the West Valley Fuel Repro-

cessing Plant in protective storage, and to maintain the plant in that
condition, are presented in this section. The organization and staffing
to plan and carry out protective storage is presented in Figure 6.2-3.
The planning effort for protective storage is expected to require two
years; the decommissioning operation will require an additional two
years. The management and support staff requirements are presented in
Table 6.2-2. Craftsmen labor regquirements are summarized in Table 6.2-3
- and detailed in»Tab]es'6.2-4gthr0ugh-6.2-7.__ ‘

We have estimated a total of 163 manyears to plan and cafryout protec-
tive storage disposition of the Westiva11ey Plant. A period of interim
-care will fo]iow, requiring approximately two people full time.
Surveillance and maintenance of the facility in this condition would

" continue until it was finai]y dismantled. We have not estimated the
manpower - needed to dismantle the facility from the protective storage
state. In all probability, techniques and regulatory requirements will
have changed sufficiently to make any present estimates irrelevant.

6.2.6 Occupational Radiation Exposure

The occupational radiation exposure required to place the facility in
protective storage is estimated to be 300 man-rem. This estimate
assumes maximum use of decontamination, shielding, and remote handling
as well as judicious adhcrance to the philosophy that radiation exposure
should be As-Low-As-Reasonably-Achiavable (ALARA). Radiation exposure
estimates for each task are given in Tables 6.2-8 through 6.2-10, and
summarized in Table 6.2-11.
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TABLE 6.2-2

Summary of Estimated Support Staff Labor Requirements
—Protective Storage

Manyears of Labor
Planning Decommissioning
Employees (No.) Phase Operations

Project Management Personnel
Project Manager 2 2

Quality Assurance Personnel
Quality Assurance Specialist 2
Quality Assurance Clerks (2) 0.6

N

Decommissioning Operations Personnel
‘Project Engineer
* Decommissioning Operations Superv1sor
Operations and Maintenance Superv1sor
Engineering Technician
Maintenance Technicians (4)
Shift Supervisors (4) '

N 0o

00 0OMNOMN
00 00 M N NS N

. Health and Safety Protection Personnel
Safety Review Committee (5)

Health and Safety Supervisor

Safety Technicians

Radiation Exposure Records Technician

OO MNI
N
~n

Safeguards and Security Personnel
SNM Accounting Specialist
SNM Accounting Technicians (2)
Security Force Supervisor
Security Guards (5) 1

oOMNOO
nNy Oy
o AN

Support Services Personnel
Procurement Specialist
Supply Clerk
Custodian
Accountant
Accounting Clerk
Secretaries (3)

DADODONMNDO
" -
DR MM N

TOTAL 4 53.5 ' 70

aCommittee consists of 5 members meeting 1 day per month.
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TABLE 6.2-3

Summary of Estiméted Craftsmen Labor Requirements —Protective Storage

(In Manyears)

Activity

A.0 Process Building
B.0 FRS

C.0 Tank Farm

D.0 Auxiliary

Facilities

TOTAL Manyears

0.1

0.2

0.2

0.1

0.6

3.4

4.3

13.7

1.4

5.6

1.9

1.5

1.7

6.3

39.8
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(In Manweeks)

Craftsmen Labor Reduirements to Place Process Building ir Protective Storage

Activity

TABLE 6.2-4

A.0

Process Building

-A

A.2

“A.3

A.4

A.5

A.6

A.7

Internal decon of
process equipment
and piping. 18

Decon exterral sur-
faces of cell walls,
equipment, piping,

and vessels. ' 32

Decon glove boxes
and hoods, and placa
in cells. 6

Remove process piping
and equipment exterial
to cells and place in
cells. ' 48

- Install breathing

filters on cells, and
remove ventilation
system and place in
cells. 16

Survey and decon
accessiblz2 areas
to unrestricted
release. 12

Seal cells with rigid
barriers. 4

48

16

48

128

24

192

96

72

:  '18

39

32

2

48

| 16

12

43

48

18

32

12

32

24

144

256

66

720

208

192

28

aSubtotal'Nanweeks ’ 136

168

534

- 264

76

43

48

222

1614

Q3I4ISSYIONN
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(In Manweeks)

- TABLE 6.2-4 (Cont'd)

@314ISSYTONN

Activity
A.0 Pracess Building
A.8 Deactivate systems and
utilities not required,
and install intrusion
alarms and high : :
security locks. 8 2 4 - -~ - 8. 32 16 70
A.9 Final radiation ' :
survey. 3 12 3 .- 6 -- -- - -- -- 24
Subtotal A.8-9 N 7 6 - - 8 3 16 94
Subtotal A.1-7 136 168 584 68 264 76 48 48 - 222 1614
TOTAL Manweeks 147 182 591 74 264 76 56 80 238 1708
TOTAL Manyears 2.8 3.5 1.4 1.4 5.1 1.5 1.1 1.5 4.6 32.9

0SO0T-INN
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Yy

TABLE 6.2-5

Craftsmen. Labor Requirements to Place FRS in Protective Storage

@3T4ISSYIINN

(In Manweeks)

Activity

B.O  FRS

B.1 Removal o stored :
spent fuel. 3 3 € = 3 D-- -- -~ -- 15

B.2 Drain basin & , o
remove solids. j 2C .- -- -- -- - - 20

B.3 Decon basin & _ - ,
storage. racks. 4 4 16 -= 4 - -- -- 4 32

B.4 Remove racks,
cranes and filter
system and place :
in cells. 5 5 - 20 - 10 10 10 10 26 96

B.5 Survey & decon
facility to un-
restricted release ‘ ‘ :
levels. : 6 6 24 T -- -- 24 60

B.6 Remove ventilation
system. 3 3 ‘6 Coe= 3 6 e 27

B.7 Final rad ation )
survey. 1 2 2 e - - _— - - 5

0S0L-INN

TOTAL Manweeks 22 23 94 e 20 ‘416 10 10 60 255
TOTAL Manyears .4 0.4 1.8  -- 9.4 0.3 0.2 0.2 1.2 4.9
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TABLE 6.2-6

Craftsmen Labor Requirements to Place WTF in Protective Storage

(In Manweeks)

_Activity ./

Q3131SSYTONN

C.0 WTF

C.1 Remove auxiliary sys-

tems and replace ven-
tilation system with

breathing filter. 4 4 16 -- 4 4 4 -- 8 44
C.2 Install high security

barriers and intrusion

alarms. K -- -- -- -- 3 6 -- 12 24
C.3 Final radiation

survey. -- 4 -- -- -- -- -- -- -- 4

TOTAL Manweeks 7 8 16 - 4 7 10 - 20 72

TOTAL Manyears 0.1 0.2 0.3 -- 0.1 6.1 0.2 -- 0.4 1.4

0S0L-INN
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" TABLE 6.2-7

Craftsmen Labor Requirements  to Place Auxi]iaky Facilities in Protective Storage

(In Manweeks)

Activity

D.0 _Auxiliary Facilities

D.1  Suryey and cecon
: facilities to unres-
tricted release : - :
levels. 2 8 6 SEETE 2 1 - 1 2 22

D.2 Deactivate systems
and utilities mot
required for interim

care. 1 - 2 - - ] 1 - ] 2 8
TOTAL Manweeks 3 8 8 - 3 2 - 2 30
TOTAL Manyears 0.1 0.2 0.2 - -- 0.1 0.04 -- 0.0 0.1 0.6

d3I4ISSYIONN
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TABLE 6.2-8

Occupational Radiation Exposure Estimate to Place Process Building in Protective Storage

Activity

Total
Manweeks

Background
Level for
Remote Work: or

Manhours
in Radia-
tion Areas

Manhours
in Back-

‘for Radia-

Dose Rate

Manhours
in-Radia-
tion Work

tion Work
(R/hr)

Total

Exposure
for Task
(man-rem)

@3I14ISSYTONN

4.0

Process Building

A.1

A.2

A.3

A.4

A.5

A.6

A.7

Decon process equip-
ment and piping
internally.

Decon external

surfaces of cell walls,
equipment, piping, &
vessz21s).

Decon gloveboxes and
hoods, and place in
cells.

Remove process piping
and equipment external
to cells and place in
cells.

Install breathing filters
on cells, and remove
ventilation system and
place in cells.

Survey and decon acces-
sible areas to unre-
stricted release.

Seal cells with rigid
barriers.

144

256

66

720

208

192

28

Ent/exit (mR/hr)

4320 3
}680 | 3
1980 3
21600 2
_5246 | 5

5760 2

840 ' 2 -

ground area

4300

7660

1940

21000

6215.5

5760

840

0.1 20

0.1 20

.01 40

0.01 600

0.2 20

20 .5

14.9

25

6.2

48.

45.1

0S0L-INN
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TABLE 6.2-8 (Cont'd.)

Occupaticnal Radiation Exposure Estimate to -Place Process Build-ng in Protective Storage

Q@3I4ISSVYTIINN

- Background o Dose Rate Total
. . Manhours Level for Manhours for Radia-  Manhours Exposure
Total in Radia- Remote Work or in Back- tion Work in Radia- for Task
Activity Manweeks tion Areas Ent/exit (mR/hr) ground area (R/hr) tion Work  (man-rem)
4.0 Process Building .
A.8 Deactivate syétems and
- utilities not required
for interim care, and
install intrusion alarmrs
and high security ' : ‘
locks. , 70 2100 2 - 2100 -- -- 4.2
A.9 Final radiation \ o 3
survey. . 24 720 . 2. 720 -- -- 1.4
' : : 158

0S0L-INN
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TABLE 6.2-9

Occupational Radiation Exposure Estimate to Place FRS in Protective Storage

{

Background . Dose Rate Total

@3I4ISSYIINN

Manhours Level for Manhours for radia- Manhours Exposure
Total in Radia- Remote Work or in Back- tion Work in Radia- for Task
Activity Manweeks tion Areas Ent/exit (mr/hr) ground area (R/hr) tion Work  (man-rem)
B.D FRS
- B.1 Remove stored spent .
fuel. 15 450 ' 5 400 .01 50 2.5
B.2 Drain basin and remove . |
solids. 20 600 5 550 0.1 50 7.8
B.3 Deccn basin and storage
racks. 32 960 5 900 0.5 60 34.5
B.4 Remcve racks, cranes,
and filter system anc : .
place in cells. 96 2880 5 2860 0.3 20 20.3
B.5 Decon facility to
unrestricted release :
levels. 60 1800 2 1800 .- -- © 3.6
B.6 Remove ventilation
system and place in
cells. 27 810 5 809 1. 1. 5.0
B.7 Perform final survey. 5 150 0 150 - -~ 0 .
73.7

0S0L-INN
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TABLE 6.2-10

Cccupational Radiation Exdosure Estimate to Place WTF in Protactive Storage

, Background Dose Rate Total
Manhours Leval for Manhours for radia- Manhours Exposure
Total in Radia- Remote. Work or in Back- tion Work in Radia- for Task
Activity Manweeks tion Areas Ent/exit {mr/hr) ground area (R/hr) tion Work  (man-rem)
.0 WIF o
C.1 Remove auxiliary
systems and replace
ventilation systems f
with breathing filters. 44 1320 3 1280 0.1 40 7.8
.2 Install high security ‘
barriers and intrusion _
alarms. 24 720 2 720 - - 1.4
C.3 Final radiation , .
survey: 4 120 2 120 - - 0.2
9.4

@3I4ISSYTINN
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TABLE 6.2-11
Summary of Occupational Radiation Exposure Estimates
—Protective Storage
PP, - A
Process building 158.0
FRS | 73.3
WTF . : 9.4
Auxiliary Facilities . 0
Subtotal . 241.1
+ 25% Contingency - 60.3

TOTAL 301.4 Man-rem

6.2-33
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6.2.7 Costs
This section describes the method of cost calculation, the cost in 1978
dollars to place the West Valley facility in protective storage, and the
cost to provide interim care for the facility prior to final disposition.

We have divided the decommissioning cost into five principal categories:
¢ Support Staff Labor

Craftsmen Labor

Fauipment and Materials

Shipping and Waste Disposal

Utilities and Other L[xpenses

Protective storage costs were estimated assdmihg none -of the work would
be performed by subcontractors. The cost.to place the entire facility
in protective storage is estimated at $11.3 million (see Table 6.2-12).
The annual interim care cost is estimated at $213,000. The basis fof
each portion of the overall cost estimate is outlined in the following
paragraphs. ' L ' '

6.2.7.1 Labor Costs (Support Staff and Craftsmen Labor)
Manpower reguirements are summarized in Section 6.2.5. Tg convert from

manyears to cost, labor rates were established for each emp]oyee and an
adder of 70 percent to cover benefits and overheads was applied to
determine owner cost. These pay rates and owner costs are presented in
lable b.2-13. Before arriving at staff support cost, an additional

10 percent was added to cover facility owner's administrative expense.
Craftsmen labor and support staff costs are detailed in Tables 6.2-14
and 6.2-15. |

6.2.7.2 Equipment and Materials

The estimated equipment and material required and associated costs are
summarized in Table 6.2-16. The cost total, $753,000, is exclusive of
waste containers, which are listed separately. A considerable quantity
of equipment presently available at the facility would also be used.
Although some salvage value is possible from both new and used equip
ment, there is a considerable probability that equipment will become

6.2-34-
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TABLE 6.2-12

Summary of Cost Estimates—Protective Storage

Costs (Thousands of 1978 Dollars

Annual
Decommissioning Interim

Expense Item , " Planning Operations Total Care
Support Staff Labor 2,152 2,688 4,840 59
Craftsmen Labor -—- - 1,354 1,354 47
Subcontractor Activities : - --- -—- 11
Equipment and Materials 26 727 753 17
Containers -—- 500 500 > ---
* Utilities, and Other Expenses _107 883 1,590 36
Subtotal 2,885 6,152 9,037 170

+ 25% Contingency : 721 - ' 1,538 : 2,259 43

TOTAL 3,606 7,690 11,296 . 213

6.2-35
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TABLE 6.2-13

Pay Rates? and Owner Costs for Decommissioning Employees
— Protective Storage

Employee

Project Manager

Project Engineer

Health & Safety Supervisor

Quality Assurance Specialist
Decommissioning Operations Supervisor

Plant Operations & Maintenance Supervisor

Radiation Safety Specialist
Industrial Safety Specialist
SNM Accounting Specialist
Accountant -

Radioactive Waste Disposal Spec1a11st
Procurement Specialist
Security Force Supervisor
Laboratory Supervisor
Assistant OA Specialist

~ Secretary

Radwaste Disposal Clerk

- QA Clerk

Accounting Clerk
Radiation Exposure Records Technician
Procurement Clerk

Supply Clerk

Custodian

Foreman

Shift Supervisor
Decommissioning Technician
Equipment .Operator
Mechanical Technician
Equipment Operator
Maintenance Technician
Welder

Pipefitter

Electrician

Instrument Technician
Safety Technician

SNM Accounting Technician
Analytical Technician
Engineering Technician
Chemical Makeup Operator
Security Guard

Safety Review Committeeb

Annual Base Pay

43,000

35,000

33,000
29,000
32,000
32,000
24,000
25,000
25,000
22,000
22,000
20,000
20,000
22.000
20,000
12,000
12,000

. 12,000 -

12, 000-
16,000
12,000
12,000
12,000
21,000
22,000

20,000

18,000
18,000
18,000
18,000
16,000
16,000
19,000
20,000
16,000
16, 00U
16,000
16,000
15,000
15,000

UNI-1050

Annual

Owner Cost

73,100
59,500
56,100
49,300
54,400
54,400
40,800
42,500
42,500 -
42,500
42,500

.34,000

34,000
42,500
34,000
20,400

20,400

20,400
20,400
27,200
20,400

20,400

20,400
35,700
42,500
34,000
30,600
30,600

30,600

30, 600
27,200
27,200

32,300

34,000
27,200
27,200
27,200
27,200
25500
25,500
500/day

8Pay rates are estimated to be repfesentative of highly qualified experience

individuals in each job category in the nuclear industry.

Biork as consultants on a daily basis.

expenses is also included.

An allowance for travel and living
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UNCLASSIFIED
TABLE 6.2-14
Summary of Craftsmen Labor Costs
~—Protective Storage
Costs (Thousands of 1978 Dollars)
Process Auxiliary
Employee Building FRS WTF Facilities Total
Foreman 100 14 4 4 122
Safety Technician 95 11 5 5 116
Decommissioning Technician 388 61 10 7 466
Analytical Technician 38 -- - -- 38
Equipment Operator 156 12 3 - 171
Welder 41 8 3 -- 52
Electrician 36 6 6 -- 48
Pipefitter 41 5 -- - 46
Other Ski11ed‘LaborA 125 33 11 3 172
Subtotal 1020 150 42 19 1231
Owner’ Overheads 102 15 _4 2 123
TOTAL 1122 165 46 21 1354
6.2-37



UNCLASSIFIED , UNI-1050

TABLE 6.2-15

Summary of Estimated Support Staff Labor Costs —Protective Storage

Cost (Thousands of 1978 Dollars)

Decommissioning
Emp]oyees (No.) Planning Phase Operations

Project Manager Personnel

Project Manager 146 146
Quality AsSurance Personnel

Quality Assurance Specialist 29 99

Quality Assurance Clerk : 12 , 82
DecémmiSSioning Operations Personnel ‘

" Project Engineer ' 119 -0 119
Decommmissioning Operations Supervisor } 98 109
Operations and Maintenance Supervisor - A 11 . - 109
Engineering Technician 54 54
Maintenance Technicians (4) 245 . . 245
Shift Supervisors (4) , 340 340
Operating Technicians (4) -- ' --

Health and Safety Protection Personne]
Safety Review Committee 60 60 .
‘Health and Safety Superv1sor 112 112
Safety Technician .3 ‘ -
Radiation Exposure Records Technician 5 : 54
Saféguards and Security Personnel
SNM Accounting Specialist 26 85
SNM Accounting Technicians (2) 5 . 109
Security Force Supervisor < 68 68
Security RAnards (5) 255 255
Support Services Personnel
Procurement Specialist ' 34 ' 68
Supply Clerk ‘ 4 41 -
Custodian ' . 4l 41
Accountant . 85 85
Accounting Clerk 12 4]
Secretaries (3) ' 122 122
TOTAL 1,956 2,444

6.2-38
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TABLE 6.2-16
Estimated Equipment and Materials Costs
—Protective Storaged
Cost
(Thousands of
1978 Dollars)
Description . Quantity Per Unit Total
Modified Rock Splitter and Power Supply 2 8 16
Air Operated Rock Drills 2 1 2
Pheumatic Jackhammer and Compressor 2 - 10-
Portable Plasma Torch and Power Supply 2 50 100
Arc Welder 4 2 1 2
Paint Sprayers A 2 1 2
Radiation Detection and Analyzing Equipment -- -= 75
High Pressure Decontamination Sprayers 4 2 8
Adjustable Height Mechanical Scaffold 1 - 32
Air Operated Hack Saws 0.5 1
‘High Security Locks -- -= 3
Polysulfide Adhesive _ 3002 -- 2
3/8-in. 304L Stainless Steel Plate 500 sq.ft.  -- 6
Intrusion Alarm System ' ' - -- ‘80
Ventilation Filters -- -
~ Inorganic Absorbant -- -- -
Témporary‘Greenhouse -- -- 10
Flush Chemicals -- -- 170
Mist Eliminators 8 2 16
Expendable Supplies 48 mos. 24 mo@ $1 144
24 mo@® $5
Vacuum and Remote Cleaning Equipment 2 -- 2
Subtotal 685
Owner Overheads 68
TOTAL 753
'Does not include waste containers.
6.2-39
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contaminated and will require either disposal in the cells or control
future use.

6.2.7.3 Shipping and Waste Disposal

We have assumed that all radioactive material would be placed w1th1n the
cells. There may be some advantages to disposing of some material in
other ways. Burying slightly contaminated or combustible material in
the burial gfounds might facilitate ultimate dismantlement. The cost
would not be materially affected by onsite burial of some materials.
Offsite burial would add to the cost.

6.2.7.0 Ut111t1es and Other Expenses
For. the purpose of this portion of -the est1mate, we have cons1dered that
the fac111ty would continue under an NRC ticense and New York State
ownership. NFS is currently paying a lease fee of $664,000/yr which
will be Tost income to the State. NFS also currently pays property
- taxes, which the State would not. The estimated‘utﬁ1ities'and other

expenses are shown in Table 6.2-17..

The cost of interim care is estimated to be $213,000. The breakout of
this cost is shown in Table 6.2-18,

6.2,8 Public and Worker Safety
Each facility disposition has been evaluated on the basis of probable

environmental and worker impacts from both routine performance and
possible accidents. These evaluations are preliminary and are intended
to provide a basis for selection among alternatives. The performance of
work required to put the facility into protective storage, interim care,
and transportation of wastc have been eva1uatéd. The methods and
assumptions are detailed below for protective storage; results are
summarized in Section 1.

6.2-40
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TABLE 6.2-17

Estimated Cost of Utilities and Other Owner Expenses
— Protective Storage

Cost (Thousands of

Expense Item ' 1978 Dollars)
‘License Fees 7 40
Electricity and Other Utilities 1,100
Insurance ' | 380
Travel and Miscellaneous | - 70

TOTAL 1,590

6.2-41
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" TABLE 6.2-18

Estimated Annual Costs of the Interim Care Activities
~ Protective Storage

Annual Cost

Expense Item _ (Thousands of 1978 Dollars)
Labor
. Interim Care Superivsion 54
Radjation and Environmental Monitoring : 43

Local Contract Services

Security, Maintenance and Inspections . 10
‘Equipment and Materials Co R 15
Utilities D | 15 .
Taxes - . - _ , LI
Insurance = . | : | o | 10
Licénse Fee = .~ L : L 8
' | Subtotal 155

Owner Overheads . 15
+ 25% Contingency _43
TOTAL ' 213

6.2-42
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6.2.8.1 Normal Protective Storage Activities

The interiors of certain process cells are highly contaminated and
decontamination activities may cause.considerable resuspension of this
material within the cells. Greater than 99.9 percent of this resus-
pended material will be removed by HEPA filtration. The remainder will
be dispersed from the stack. Assuming airborne concentration of radio-

nuclides in the cells will reach peak concentration 1000 times that of

present values for one week, and that filtration efficiency will remain
at jts present level, we can calculate a dose to the public of 0.05 man-
rem whole body exposure and 0.41 man-rem to the lungs. The distribution
of this exposure is explained more fully in Section 6.1. The public
will receive no routine radiation exposure from the facility in protec-
tive storage except the exposure from previous ground disposition which
is discussed in Section 5.

As estimated in Section 6.2.6, placing the facility in protective
storage will require approximately 300 man-rem of occupational expo-
sure. Interim care of the facility in protective Storage will reqdire
less than one man-rem per year. | '

6.2.8.2 Accidents During Protective Stor@gA

Those accidents which may occur while that facility is being placed in
protective storage are generally similar to those which might have
occurred during operation. However, since the radionuclide inventory in
the facility is less than during operation, the consequences of possible
accidents are correspondingly reduced.

Accidents analyzed for the operating facility include: criticality

within any of the processing ce]lsl, criticality in the fuel storage

poo1l, chemical exp1osion1, and other lesser accidents.2

1
2

FSAR REV 4, Sept. 1969, FSAR 1973, Section X-3
NRC - Interim Safety Evaluation
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A criticality is considered much less Tlikely to occur during decommis
sioning than during operation due to the greatly reduced quantities o
material in the facility. Safeguards to prevent criticality will
include use of criticality-safe containers, “"poison" tanks (tankﬁ‘
containing neutron-absorbing material), and dilution. For the operating
facility, a criticality of 1020 fissions was predicted to give a 5.85
rem/person dosé to the highest exposed member of the general popu-
1at1’on.1 The dose to workers outside the cell where the criticality
occurred would be slight due to the shielding provided.

A criticality in the fuel storage pool was evaluated for the operating
plant. A1l fuel would be removed in accordance with normal operating
procedures prior to any other decommissioning activity. Physical design
of the stbrage basin and safeguards employed during operation make a
criticality incident in the fuel storage pool highly unlikely; however,
if such an incident were to occur, energy generation would be equivalent
to a 10-MWT boiling water reactor for three hours. Radiation from the
criticality would be shielded by the water ﬁn the basin. Fission
products released into the pool water would not exceed maximum permis-
sible concentrations established in 10 CFR Part 20 under the most —

adverse meteorological conditions.

A chemical explosion, although potentially very serious in terms of
worker safety and destruction of property, is not expected to exceed the
max imum permissible concentration for mixed fission products at the site
boundary.1 Great care will be taken in preparing and approving chem-
ical decontamination procedures to assure the compatibility of chemicals
and to prevent the buildup of explosive gases.

Other lesser accidents have a potential for serious worker injury but
are not expected to have serious offsite consequences. The accident

1esar vIT 1.73, 1963
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TABLE 6.2-19

Construction/Iﬁdustria] Accident Frequencies
(Nuclear Facilities)

Frequency
(Accident/106 Manhours)
' 1943-70
Accident Category Job C1assification 28 Year Average
Lost Time Injuries: "Heavy Construction 10
A11 Construction 5.36
DOE Operations 2.12
Fatalities: Construction 0.042
DOE Operations 0.023
Government Functions 0.004

6.2-45
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rates shown in Table 6.2-19 have been observed on work in nuclear
faci11tiesl and applied to other decommissioning studies.2 If we

apply these figures to the protective storage mode we can expect an
accident frequency less than in construction phase and greater than in
normal operation. We have conservatively assumed construction accident
rates in predicting 1.9 loss time injuries and 0.015 fatalities during
protective storage operations.

The predicted frequency of radiation overexposure was estimated from NRC
data for nuclear power reactors from 1971 to 1975.3 During that
perind there were 96 nverexposures tn external radiation for 58,030 man-
rem of occupational radiation exposure. We have therefore estimated

- 0.165 overexposures per 100 man-rem (1 overexbosure per 606 man-rem) .
To accomplish protective storage of the facility w111 require 300 man-
rem. We therefore predict 0.50 overexposures.

6 2.8.3 Transportation Safety . .
Protective storage does not require truck transportat1on of wastes, and

therefore no radiological or nonrad1o1oq1ca1 transportat1on hazard will
occur. Radiation‘exposure to the decummissionﬂng worker transferring
contaminated waste into the cells is treated as part of the decommis-
sioning operation in Section 6.2.5, Occupational Radiation Exposure.
Nonradiation related safety impacts from transferring wastes into the
cells is covered in Section 6.2.8.2.

10perat1‘ona1 Accidents and Radjation Exposures Experienced Within the USALCC
1943-1970, Wash 1192, 1971.

2

NUREG 0278

3w. Wekreger, NRC Review for Assuring that Occupational Radiation Exposures
Wi1l Be As Low As Reasonably Achievable - Paper given Nov. 1976, ANS Meetiny
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6.3 Preparation For An Alternate Nuclear Use

This mode of decommissioning is intended to prepare the facility for an
alternate nuclear use. Extensive decontamination and equipment removal
would be performed. Residual contamination would be fixed in place to
allow normal working conditions for installing new equipment and to mini-
mize security, maintenance, and.surveillance requirements.

For this description we have considered removing all process equipment from
all cells; howevef, it is highly probable that some of the present equip-
ment might be retained for the new use, and that not all of the cells in
the facility would be required .for the new process.

6.3.1 End Product Description

Process equipment and smearable contamination would be removed from the
cells and accessible areas of the main process building. Glove boxes would
Tikewise be removed. Highly contamiﬁated sections of the ventilation
systems would be decontaminated or replaced. Although contamination would
remain in portions of the facility, working dose rates would be Tow
throughout the facility and airborne radioactivity would be minimal. If no
alternate nuclear use had been identified for the facility, the facility
could be placed in a "layaway" or "protective storage" state.

In preparing for alternation, fuel would be removed from the storage basin,
and the basin would be drained and decontaminated. Residual contamination
would be fixed in place. -

Auxiliary facilities inside the exclusion fence would be . surveyed and
decontaminated. Residual contamination would be fixed in place if neces-
sary. Auxiliary facilities outside the exclusion fence would be surveyed
and decontaminated for unrestricted use. Many of the facilities would be
used to support operations in the alternate nuclear use.

NOTE: A reference list of West Valley Plant facility abbreviations and defini-

tions is provided as Table 6.4-31.

6.3-1



y

UNCLASSIFIED UNI-1050

The underground tanks, emptied and decontaminated, would each be filled
with soil to support the tank roof when the walls eventually decay (in
several hundred years). '

Much of the land surrounding the facility would be available on a temporary
basis for conditional use. It would not be released for unrestricted use
until a decision on land needed for the planned alternate nuclear use of
the facility was received, and a thorough survey conducted. Installation
of passive remote-readout alarm systems and onsite surveillance would
assure protection of the public.

6.3.2 Planning and Preparation

The scope of the planning and preparation activities is similar to that of
Tayaway and protective storage modes; however, the level of effort required‘
is somewhat higher and would probably he incorporated with plans for the
new use. ’

The new nuc1§ar use will require a SpeciaT-nUC1ear méteria}s.or source
materials license from NRC;‘or'thé State of New York. Conversion of the
West Valley Plant license will probably be done in conjunction with the new
operating license; however, the effort required for the decommissioning
portion alone would be approximately the same as if it were handled as a
separate licensing action (where the operating license would be converted
~to.a possession-only license and the technical specifications fevised).

The planning activities are presented in Figure 6.3-1 along with the
approximate time period over which they shonld take place. This documen-
tation is expected to include a master decommissioning plan and safety
analysis, and a set of revised technical specifications that will govern
post-shutdown and equipment removal operations. Decommissioning operations
would be covered as part of the environmental report for the facility
conversion. '

6.3-2



€-€°9

] PREPARE DECOMMISSIDNING SAFEGUARDS/SECURITY PLAN

{ SUBMIT DOCUMENTATION TO NRC FOR LICENSE REVISION

ACTIVITY :

TIME - MONTHS

PREPARE DECOMMISSIONING PLAN

PERFORM DECON:MISSIONING SAFETY ANALYSIS
PREPARE ENVIRONMENTAL REPORT |
PREPARE REVISIONS TO TECHNICAL SPECIFICATIONS

PREPARE DECOMMISSIDNING QA PLAN

HRC REVIEWS AND LICENSEE RESPONSES:
PREPARE DETAILED DECOMMISSIONING ACTIVITY DESéRIPTIONS ]
DESIGN, SPECIFY AND PROCURE DECOMMISSIONING EQUIPMENT
NRC ISSUES MODIFIED LICENSE

PRE-DECOMMISSIONING RADIATION SURVEYS

) ad

'FIGURE '6.3-1

Approximate Schedule of Events for Preparation for Alternate Nuclear Use

Planning and Preparation Phase
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The master decommissioning plan is expected to include: the decommissioni
objectives for the facility and site, including acceptable release criter |
and survey methods for unrestricted and restricted release; a description
of the decommssioning activities (including a schedule of events); an
analysis of the significant safety issues associated with the decommis-
sioning activities; and a review of the decommissioning Quality Assurance
(QA) plan.

The full requirements of.a decommissioning safety analysis have not yet
been identified by NRC. It is expected that the decommissioning safety
analysis would contain:

‘e An estimate of the radioactive inventories in'the facility when
decommissioning activities begin. - ' o

¢ An analysis of the adequacy of existing plant safety systems to
protect the public health and safety during decommissioning opera-
tions.

» A description of special safety systems and procedures required both
during decommissioning and by the residual materials remaining. -

¢ A review of the industrial and radiological safety program to he
used in performing the work.

¢ A review of the decommissioning training program.

The QA program's primary purposes are: 1) to assure that adequate precau-
tions are established to protect the health and safety nf the hub]ic and
decommissioning workers during the decommissioning operations; 2) to assure
that established safety precautions are followed during decommissioning
activities; and 3) to audit the performance of decommissioning activi-
ties.

1A more detailed outline of the QA program presented in Volume 2, Appendix E.
of NUREG-0278.
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The environmental report will provide NRC with the basic information neces-
sary to assess the environmental impact of the decommissibning activities
and the impact of final facility disposition. Public hearings on the
environmental impact of converting the facility to its new use may be
required before NRC issues an Environmental Impact Statement or Negative
Declaration of Environmental Impact.

The technical specifications will require major modifications due to
changes in plant conditions and processes after decommissioning activi-
ties. The modified specifications submitted as part of the application for
1icénse conversion will delineate allowable operating conditions for plant '
safety systems, administrative procedures that must be followed to assure
that the safety systems are operated within these limits, and p1ant'
effluent surveillance, '

NRC will review the package of documentation for modification of the plant
and Ticensing of the new process. The decommissioning staff will respond
to questions from NRC and furnish any additional information requested.
Modifications to the dbcuments may be necessary as a result of the review.
When the review process has been completed and all safety-related issdes
resolved, the modified Ticense will be issued. | |

Durihg license modification, detailed physical preparations for equipment
removal/decontamination activites will begin. These preparations take -
place during the final year of the planning period. Activity descriptions
and working procedures for the decommissioning operation will be
developed. Cost estimates and work schedules will be prepared, and equip-
ment designed or specified and procured. Changes necessitated by NRC
reviews of the decommissioning plan will be implemented.

Personnel will be added to the decommissioning staff as necessary through-
out the planning period. The staff training program will be developed.
Training of the decommissioning workers will become a major effort in the
latter stages of the planning period and the first stages of the decommis-
sioning period. '
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6.3.3 Methods

Activities during preparation for alternate nuclear use consist of all th._
tasks necessary to remove, package, and ship most of the hazardous mate-
rials and equipment from the facility. A1l decommissioning work is accom-
plished in accordance with a written plan, task specifications, detailed
working procedures, and health and safety control programs developed during
the planning and preparation phase.

For the purposes of this report, the West Valley Plant was divided into
four major sections: main process building, fuel receiving and storége
area, waste tank farm, and auxiliary facilities. The activities to be
performed in each of these facility sections are outlined, in Tahle 6.3-1,
and a tentative schedule is presented in Figure 6.3-2. '

6.3.3.1 Main Process Building

Preparation for a1ternate nuc1ear use will begin with a thorough chemical

decontam1nat1on of the main process- cells and main process equipment. The
primary purpose of chemical decontamination is to reduce radiation levels _
for the equipment removal phase, and to prepare for entry as neceSsary‘when |
converting the fac11ity,

Chemical decontamination will generally follow procedures and techniques
which were used during plant production operations. During facility shut-
down activities, XCs 2 and 3 were chemically decontaminated to levels which
allow personnel entry; therefore, further chemical decontamination of these
cells may not be necessary. Decontamination procedures can be modified
with moderate replumbing work to concentrate on remaining "hot" areas.
Solutions and time requirements for flushes may be designed for maximum
removal of residual contamination with only moderate concern for corrosion
of equipment. Solutions may be recycled from a relatively "clean" area to
a more highly contaminated area and flushes may be repeated as necessary.
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TABLE 6.3-1 '
Outline of Preparation for
Alternate Nuclear Use Activities

Main Process Building

Chemically decontaminatevinterna1s of process equipment and piping.
Vacuum loose materials from PMC and GPC.

Chemically decontaminate cell walls and equipment externals in the cells
except XCs-2 and 3.

Disconnect utilities not required for equipment removal/decontamination.
Remove equipment from CPC, MPC, GPC, XCs.

Decontaminate ventilation ductwork.

Survey and chemically decontaminate .cell walls.

Prépare waste handling area to cut up and package equipment.

O 00 ~N O v
e & e & & =

Decontaminate, fill with foam, and remove glove boxes.
10. Remove equipment from and decontaminate piping and instrument galleries.

11. Remove equ1pment from and decontaminate other galleries, stat1ons, and
laboratories in the main process building.

12. Decontaminate waste hand11ng area and remove miscellaneous equipment.

13. Decontaminate ventilation ductwork, 1nc1ud1ng the stack, and change
filters. _

14. Perferential radiation survey of facility; fix residual contamination in
accessible areas.

Fuel Receiving and Storage

1. Remove stored spent fuel from basin.

2. Drain storage basin and remove solids.

3. Decontaminate basin and storage racks.

4. Remove and/or fix smearable contamination in basin area.

5. Remove and/or fix smearable contamination in other areas and deactivate
cranes if required.

6. Decontaminate ventilation system; change out filters.

7. Perform final radiation survey of FRS.

6.3-7



UNCLASSIFIED UNI-1050

TABLE 6.3-1 (Cont'd.)

Waste Tank Farm

o N DO AW N
L) . e e & e

Decommission auxiliary systems.

Remove auxiliary systems.

Excavate to top of stainless steel vault.
Erect greenhouse over top of vault.
Remove top section of vault and tank.
Fill tank with soil.

Recap tank and vault.

Decommission carbon steel tank in manner similar to the stainless steel
tank. ‘

Backfill WTF”and»restore-orﬁgiha1 ground contour. -

Auxiliary Facilities

Survey facilities outside of the exclusion area to unrestricted release
levels. ' S ' '

Survey, decontaminate, and/or fix contamination in facilities within
secured area.

Deactivate systems and utilities not required for interim care.
Perform final radiation survey of the auxiliary facilities.
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ACTIVITY

MAIN PROCESS BUILDING

INTERNAL DECONTAMINATION OF PROCESS EQUIPMENT
EXTElRNAL DECONTAMINATION OF CELLS AND EQUIPMENT
REMOVE AND PACKAGE ALL CONTAMINATED EQUIPMENT
"DECONTAMINATE VENTILATION SYSTEM -

SURVEY AND FIX RESIDUAL CONTAMINATION

FUEL RECEIVING AND STORAGE

REMOVE STORED SPENT FUEL
DRAIN AND DECONTAMINATE STORAGE BASIN
SURVEY AND FIX CONTAMINATION

WASTE TANK FARM

DECOMMISSION SS TANK
DECOMMISSION CARBON STEEL TAHK
RESTORE GROUND

AUXILIARY FACILITIES

SURVEY, DECONTAMINATE AND FiX RESIDUAL
CONTAMINATION IN AUXILIARY FACILITIES

20

TIME - MONTHS

40 60

80

=

FIGURE 6.3-2

Schedule of Major Activities to Prepare the Facility for an Alternate Nuclear Use
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The progress of the equipment internal flushes will be monitored in two
ways. Before chemical decontamination begins, shielded directional gammc
radiation detectors will be installed at strategic locations in each cell.
These assist in monitoring the flushing and in identifying "hot" spots or
areas that resist chemical decontamination. Radiation spectrographic
information from these detectors helps identify the radionuclides present.
Successive flushes will then be tailored for improved removal of these
radionuclides. In addition, the decontaminating solutions will be sampled
from existing samb]e points at scheduled intervals and analyzed for
dissolved contaminants. A particular flushing sequence will be terminated
when these tests indicate that it has achieved its maximum effectiveness.

Areas that might contain significant amounts of p1utonium will be carefully
monitored to ensure that the plutonium in the flush solution does not
exceed the normal operating maximum concentrations or quantities. Solu-
tions approaching these limits will be removed from the area and fresh
so1utibns-introduced. If solutions have significant quantities of pluto-
nium ‘or uranium, they may be reclaimed. Waste solutions will be processed
onsite in the evaporators and low level waste‘treatheht-p]ant, as they were
when the plant operated.ﬁ Concentrated waste may be neutralized and treated
with the 1iquid waste onsite, or be solidified for burial. After internal
chemical decontamination, the process systems will be flushed with water
and drained. ‘

Following internal chemical decontamination, external decontamination of
process cell walls and equipment surfaces can.begin. A variety of tech-
niques will he used, depending on the type and extent of the contamina-
tion. Loose contamination such as in the PMC and GPC can be vacuumed with
a criticality-safe vacuum cleaner controlled remotely using the installed
manipulators. Contamination in inaccessible areas can be reduced using
portable high pressure decontamination solution sprayers operated with the
master-slave manipulators or, if dose rates are low enough, with contact
methods. | '
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In the PMC and GPC, equipment can be disassembled or cut up and packaged
for burial using existing manipulators and viewing windows. Much of the
equipment in the PMC has already been removed.

The EDR has the capability for remote removaj and chemical decontamination
of equipment from the CPC. Equipment can be remotely disassembled and
brought out by crane or rail. Remote sectioning of large equipment items
with a plasma torch or other suitable means may be done in the CPC before
it is reﬁoved.

Any equipment with large quantities of smearable contamination or suffi-
cient transuranics will be decontaminated using chemicals, electro-
polishing, or ultrasonic techniques.

Operations in the XCs and PPC will require some contact labor and con-
siderable contamination control. A portable greenhouse will be constructed
over each XC to prevent the spread of contamination during cutting opera-
tions by maintaining a negative pressure in the cell relative to the out-
side afmosphere, and by filtering exhausted air. A portable crane, erected
over each cell, will be used-to 1ift out pieces of equipment to be packaged
for burial. '

At present, radiation levels in XC-2, XC-3, and the PPC are low enough for
contact operations and it is planned to decontaminate XC-1 to a Tevel where
it can be entered and work conducted in the cell. Some cutting operation
may be done from a shielded working cage remotely or semi-remotely from the
top of the cell.

The disassembly of contaminated equipment in an otherwise "clean" area,
such as the Tow-enriched uranium product weigh tank, will require special
procedures to prevent contamination spread. A stripable plastic coating
will be applied to the floor and a greenhouse will be constructed over the
equipment to confine and collect particulate material produced by the
cutting process. A typical greenhouse is illustrated in Figure 6.3-3. A
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large squirrel-cage blower will be used to pull air through a HEPA filter
preceded by a fiberg1as$ roughing filter, all of which is mounted on a
wheeled cart. A flexible duct will couple the cart unit to the enclosure
where the cutting will be done. Another fiberglass roughing filter will be
installed in the ventilation outlet of the enclosure. Radiation detection
devices will be used to monitor the buildup of radioactive material on the
filters. The pressure drop across the HEPA filter will be monitored to
detect buildup of particulates. The filters will be changed when either
the dose rate from the collected radiocactive particles or the differential
pressure across the HEPA filter reaches predetermined levels. '

The glove boxes will be packaged and removed using proven techniques. The _
interior of each glove box will be vacuumed with a criticality-safe vacuum
cleaner. The interior surfaces will then be wiped down with a sponge
soaked in decontamination solution or, if the glove box is watertight, a
high pressure nozzle sprayer will be used. The glove boxes will then .be
completely filled with foam-in-place polyurethane.

Equipment removal activities in the ARC, HAC, LWA, LWC, MRR, SST, qnd UWA
require a thorough radiation survey to ensure that dose rates will allow
contact work to be done. - "Hot" spots will be removed or shielded as neces-
sary to minimize exposure to personnel.

Access into the LWC is through a single door. The nine tanks in the cell
range'in diameters from 3 feet 6 inches to 9 feet, and up to lengths of
11 feet 6 inches. Hoists and scaffolding will be erected and the tanks
sectioned with a plasma arc torch for handling and packaging in the cell.
Equipment in the HAC will be removed in a manner similar to that used in
the LWC, since bolh primarily contain tanks.

There are five ANCs, an SC and an SSC which are connected by hatches
through interfacing walls. Access into the ANCs and the SC is through the
cell doors located in the analytical decontamination area. The SSC has a
concrete hatch in its ceiling and a conveyor system between the cells.
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The cells are equipped with master-slave manipulators and viewing windows
to allow remote operations. For this study, it is anticipated that condi
tions in the cells will permit contact activities.

The ventilation system will be decontaminated and filters changed after it
. is no longer needed for equipment removal. Where required, portable
filtering systems and enclosures will be used to contain the contamination.

The VSR has background radiation from contaminated exhaust ducts. If it-is
not required for the alternate nuclear use, equipment will be surveyed and
removed. Normal contact equipment removal procedures will be followed.

The two main exhaust filters will be removed using the plant maintenance
procedures; the filter niche will be decontaminated ‘and the filters
replaced, Exhaust ducts will be decontaminated or removed if excessively
contaminated.

 Contact activities are planned in-the VWR, which contains an air washe?
circulation pump. Shielding will be provided where necessary to reduce
exposure rates.

The 0GC begins at the 100-foot level (which is the ground level) and
extends to the l44-toot tevel. Filters, blowers, scrubbers, heaters,
coolers, and condensers are contained in the cell. It is anticipated that
dose rates will be Tow-eneugh in the 0GC for contact activities. Access
into the 0GC is from the 100-foot level or through the ARC. Concrete
hatchcovers can be removed on the 144-foot level to gain access through the
top. For equipment removal, a greenhouse will be erected over‘the top
hatch and a hoist used to 1ift the equipment out.

The HEV room serves the PMC, GPC, and the CPC. It contains moderate levels

of contamination, and contact activities are planned here. Filters will be
removed and the ductwork decontaminated or removed and replaced.
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Contaminated equipment and materials in accessible areas of the process
building will be removed and packaged. These areas contain instrument-
ations, glove boxes, ductwork, and laboratory equipment.

Procedures for equipment removal/decontamination in accessible areas begin
with equipment removal in the laboratories and shops and proceed to the
aisles. Dose rates are Tow enough to allow contact operations. Process
piping that runs through these areas and has high radiation level readings
will be severed and the wall penetrations sealed. Ductwork that has exces-
sive contamination, such as the ductwork on top of the roof and outside of
the control room, will be decontaminated and removed; if required for
alternate site use, it will be replaced. Floor tiles that are contaminated
will be removed and the adhesive scraped off. A radiation survey will be
taken to locate smearable and fixed residual contamination, and these areas
will be painted to fix ahd identify the contaminants. A final radiation
survey will be performed to assure that all residual contamination in
accessible areas of the process building is fixed.

6.3.3.2 Fuel Receiving and Storage

Equipment remova1/decontamination operations in the FRS begih with the
- removal of the existing spent fuel assemblies, using present ﬁ1ant oper-
ation procedures and methods. The fuels will be sent to approved offsite
fuel stbrage facilities. The pool will be drained to within approximately
two feet of the bottom to shield radiation from any solids that may have
settled. As the pool is‘drained, a high pressure water nozzle sprayer will
be used to wash down the walls to prevent loose contamination from drying
and becoming airborne. The solids will be removed with a swimming pool-type
vacuum cleaner; particles will be trapped in the vacuum discharge filter
system. The pool will then be completely drained and thoroughly washed
down with the high pressure water sprayer. The fuel racks may then be .
removed and packaged as low level waste. The sumps and penetrations in the
walls will require concentrated effort to decontaminate because of inacces-
sibility. A survey of the pool will be taken and any residual contamin-
ation fixed with paint. (It should be noted that the pool had been cleaned
out at the time the facility was shut down in 1972.)
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The cask decontamination area, cask unloading area, cask unloading crane,
fuel canister crane, and other equipment will be decontaminated and
residual contamination fixed. The equipment in the FRS may be decontami-
nated and remain if required for alternate nuclear use. The ventilation
system filters and ductwork will either be decontaminated or removed .and a
passive, breathing filter installed.

6.3.3.3 Waste Tank Farm
The WTF includes the 600,000-gallon carbon steel tank and its slightly
contaminated spare, the 12,000-gallon stainless steel tank and its slightly

contaminated spare, and the auxiliary systems related to these tanks. With
an alternate use of the facility, the four tanks would be filled with dirt
and remain in place. It is assumed that the liquid wastes and heel will
already have been removed and the tanks decontaminated to a degree.

Procedures for burying the tanks in place require that the auxiliary faci-
lities and the shelter which houses them be removed, and the area over ‘the
top of the vaults enclosed with a greenhouse. The auxiliary facilities and
systemé include the ventilation system and the instrumentation and contro]s
located in the WTF shelter (directly above the tanks at grade level).

These can be removed using contact removal procedures.

The top of the tank will then be exposed by excavation and an opening
approximately 6 feet by 8 feet made so the tanks can be filled with earth
and the area backfilled. The tanks will be backfilled with silty till to
minimum overhead depths of eight feet.for the carbon steel tanks, and six
feet for the stainless steel tanks.

The less contaminated stainless steel storage tanks will be excavated and
filled first, in order to test procedures and equipment. The concrete
vault will be penetrated with the use of explosives or other conventional
means. A greenhouse large enough to accomodate dump trucks will be con-
structed over the tank to provide contamination control when the tank is
broken into. The greenhouse will be designed for ease of decontamination
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and to withstand year-round weather conditions and be portable enough to be
repositioned above the other contaminated tank.

After the stainless tanks are filled with dirt, the greenhouse will be
transported to each of the carbon steel tanks for a repeat of the process.
The area will be backfilled to the original surface contour and vegetation
pfanted for erosion control. The site will be marked as a burial ground.

6.3.3.4 Auxiliary Facilities

The auxiliary facilities include: the office and utility room attached to
the main process building, the maintenance shop, plumbing shop, temporary
pipe shop, Taundry building, warehouse, cooling towers, administration
bui1ding,'farm, environmental laboratory, electrical sub-station, guard
house, and the meteorology station.

Decommissiering activities in the auxiliary facilities involve a thorough
radiological survey of the facilities. Facilities outside the security
fence will be surveyed to unrestricted release limits. The remaining
facilities are in the secured area and will be surveyed decontam1nated as
necessary, and any residual contam1nat1on fixed with pa1nt

The laundry building is a single story concrete block structure that houses
the laundry facility, lockers and showers, and storage space for clothing.

. These may be needed for the new site use, but will be surveyed and contami-
nation fixed.v

6.3.4 Wastes and Waste Disposal

Large quantities of radioactive wastes will be generated during equipment
removal/decontamination for an alternate nuclear use. The wastes will be
packaged and shipped offsite and/or to the onsite burial grounds for dis-
posal.
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Wastes generated during equipment removal/decontamination of the facilityv
include:

¢ Glove boxes and hoods.

o Spent fuel storagé racks from the fuel storage basin.

¢ Contaminated instruments and'process equipment and piping, including
equipment from the WTF equipment shelter.

e Filters, ventilation ductwork, and stack.

e Concrete rubble from mechanical decontamination of accessible areas
and FRS. _ )

e Combustible and noncombustible trash (protective clothing contami-
nated tools, paper, plastic, metal scrap, etc.).

Wastes containing transuranic (TRU) contamination above 10‘pC1/g will be -
shipped to approved interim storage or to a Federal repository. Non-TRU

wastes will be buried onsite if possible, or in burial grounds at 1000 or
3000 miles distant. | “

TRU wastes will be categorized as low-Tlevel or ‘intermediate-level,
depending on the-radiation level from the wasté. Equipment with TRU con-
tamination w111‘be decontaminated for dispbsa1 és non-TRU radiocactive waste
wherever possible. Techhiques available for decontaminating TRU wastes
include electropolishing, ultrasonic cleaning, and chemical decontamina-
tion. The EDR will be utilized for decontamination operations because it
contains a stainless steel soaking pit. -

NRC has proposed that commercially generated wastes contaminated with TRU
elements must be shipped to Federal repositories for interim storage or
permanent disposa].1 Fire safety requirements at a repository are

1Proposed RuTemaking on Transuranic Waste Disposal. Published in Federal
Register, Volume 39, No. 32992, November 1969.
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assumed to require that all material accepted for disposal be packaged in
nonflammable containers. For this study, container and shipping require-
ments outlined in the Barnwell FRP study, NUREG-0278, are assumed. TRU
wastes with Tow external radiation levels will be packaged in steel boxes
and 55-gallon drums which will be placed inside steel cargo containers.
Cargo containers will be trucked in exclusive use vehicles. Approximately
10 percent of the contaminated equipment and 30 percent of the HEPA filters
from the plant will be packaged in 30-inch diameter by 10-feet long cylin-
drical steel canisters and shipped to the burial ground with 3- to 5-inch
lead shielding. Truck-mounted. casks such as these are currently licensed
for the shipment of spent fuel. Auxiliary cooling would not be required.

Low-level, non-TRU wastes w111‘be packaged for dispbsal in containers such
as steel or plywood boxes or 55-ga110h drums, and transported by truck to a
commercial burial ground.

Volume and packaging information for wastes generated in preparing the
facility for an alternate nuclear use is summarized in Table 6.3-2. Ship-
ping volume was calculated by taking the total volume of major pieces of
equipment such as vessels, tanks, condensers, coolers, evaporators, etc.,
from the facility and multiplying it by a factor of one and one-half.
Piping volume was based on information'provided by NFS on the extraction
cells; ratio of linear feet of pipe per major piece of equipment was cal-
culated for these cells. This ratio was assumed to also hold true for
other cells. Waste volume for pipe was calculated assuming a l%-inch
average diameter and a package volume of 1% times pipe volume.

The shipping volumes .for the fuel storage racks, HEPA and roughing filters,
and trash were taken from the Barnwell study. The estimate for the ship-
ping volume of the glove boxes was based on inspection of the glove boxes
~4n the facility. The volume of liquid waste was calculated from the Tow
level 1iquid waste treatment facility average output of 36 55-gallon drums
of solidified liquid waste generated from every million gallons of liquid
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TABLE 6.3-2

Packaging anc Shipping Data for Wastes Genz2rated

in Preparation for an Alter

nateANuclear Use

GITI1SSYIONN

Haste Shipping Weight Container Number of Number of
Category Volume (ft3) . (Tens) Type Containers Shipments
TRU Waste (High Level) | 500 : 17.5 Steel Canister 10 3
Non-TRU - Solidifiec
Solids From Low Level _ '
Liquid Waste Treatment 270 9.5 - 55-gal Drum 36 1
Non-TRU - Equipment 4 ft x 4'ft‘x 7 ft
and Piping 50,000 - 1750.0 Steel Box 450 45
Non-TRU - Fuel R 4 ft x 4 ft x 7 ft
Storage Racks 24,000 ' 180.0 Plywood Box 215 22
, 4 ft x 4 ft x 7 ft€
Non-TRU - Glove Boxes 2,000 50.0 Plywood Box 18 2
Non-TRU - Trash ~ 10,500 157.5 | 55-gal Drum 1430 20
_Non-TRU - Filters 1,100 | 5.5 | Plywood Box 10 1
TOTALS 88,370 - .2170‘0 D m— -—- 94

y
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put through the facility. It was estimated that one million gallons of low
level waste would be generated from draining the fuel storage basin and
internally decontaminating the process piping and equipment. The densities
of the wastes were calculated from the Barnwell study (NUREG-0278) and
applied to the wastes estimated here to obtain the total weight of fhe
wastes.

6.3.5 Manpower
This section presents estimates of theé manpower required to prepare the

West Valley Fuel Reprocessing Plant for an alternate nuclear use. The
organization for planning and carrying out the decommissioning work is
shown in Figure 6.3-4. This organization would function for the first two
years preparing procedures, environmental reports, and license revisions.
During the last months of this time period, additional personnel would be
added to the organization to be trained for work in the facility. Decom-
missioning operations would take place during the last two years of the
project. '

Manpower  estimates for each task in the dismantling process are shown in
Tables 6.3-3 through 6.3-8. These estimates were based on an assessment of
thé quantity of equipment and the radiation and contamination levels in
each portion of the facility. Crews were assigned consisting of a foreman
and several craftsmen selected according to the work required. An estimate
was made of the time required for .such a crew to complete the work. By
multiplying the number of workers in each job categofy by the time .-
required, we arrived at the manweek estimates presented in Tables 6.3-4
through 6.3-8.

The manpower estimates do not include any portion of the work required to
convert the facility to an alternate use, or to license such use.

We have estimated a total of 208 manyears to plan, obtain approval for, and
carry out equipment removal and decontamination of the facility in prepara-
tion for installation of equipment for some alternate nuclear use; 165.1
manyears are management, support staff, and licensing, and 43 manyears
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TABLE 6.3-3

Summary of Estimated Support Staff Labor Requirements
— Preparation for Alternate Nuclear Use

Manyears of Labor
, ‘ : Decommissioning
Employees (No.) Planning Phase Operations

Project Management Personnel
Project Manager 2 2

Quality Assurance Personnel
Quality Assurance Specialist
Assistant Quality Assurance Specialist
Quality Assurance Clerks (3)

O N
L]
(o2 WS N

Decommissioning Operations Personnel

Project Engineer

Decommissioning Operations Supervisor
Operations and Maintenance Supervisor
Engineering Technicians (3)
Radioactive Waste Disposal Specialist
Radioactive Waste Disposal Clerk
Maintenance Technicians (4)

Shift Supervisors (4)

N

QO FWONN
. L] L[]
(S8, ]
cCOOPNAN NN

Health and Safety Protection Personnel

Safety Review Committee

Health and Safety Supervisor
Radiation Safety Specialist
Industrial Safety Specialist
Laboratory Supervisor '
Radiation Exposure Records Clerk

OMNMN NN
.
[NCI SIS ISR S N1

Safeguards and Security Personnel

SNM Accounting Specialist 0.6

SNM Accounting Technicians (2) ——-

Security Force Supervisor 2

Security Guards (5) - 10 1

oON AP

Support Services Personnel

Procurement Specialist
Procurement Clerk
“Supply Clerks (2)
Custodian

Accountant

Accounting Clerk
Secretaries (5)

TOTAL 67.1 98

YNNI N O =
L]
O B NN

Committee consists of 5 members meeting 1 day per month.
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(In Manyears)

Activity

TABLE 5.3-4

Summary of Estimated Craftsmen Labor Requirements
—Preparation for Alternate Nuclear Use

A.0
B.0
C.0
D.O

Process Buildirg

FRS

Tank Farm .
Auxiliary Facitities -- 0.3 0.1 -- - -- -- -- -- 0.4
TOTAL Manyears 3.3 4.3 10.8 1.3 7.6 3.5 ,1}9. 1.2 8.7 42.9

Q3I4ISSYTONN

0G0 L-INN
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TABLE 6.3-5

Craftsmen Labor Requirements to Prebare Process Building for Alternate Nuclear Use

Mician
icaj

Tyt
hnicqy

{In Manweeks)

Tec

DeCO
Tec

Tec Y
®Chnician,
m
h

afe

Activity
18 -- --

Other Skilled
Total

Labop

18 144

A.0 Process Building
18 18 72

A.1 Decon process equip-
ment & piping

internally ‘
.32 - -

32 32 128

A.2 -Decon externai sur-
faces of cell
walls, equipment,
piping & vessels

A.3 Remove & package for 60 60 240  --
burial all equip-
ment & piping

A.4 Decon & remove 6 24 6
gloveboxes & hoods

A.5 Decon ventilation
systems and
change filters

A.6 Survey & fix 16 16 4 --
residua¥ contami-
nation in access-

ible areas

A.7 Final radiatian

255

60

60

60

60

60
1.2

32 156 -

120 900

12 66

188
3.6

30

40

24

1460
28.1

Q3I4ISSYTIONN

survey ,
TOTAL Manweeks 126 147
TOTAL Manyears 2.4 2.8 9.5

1.3 4.9

1.2

1.2

0S0L-INN



TABLE 6.3-6

Craftsmen Labor Renuirements to Prepare FRS for Alternate Nuclear Use

/

(In Manweeks)

Activity

y

Q3I4ISSYTONN

92-€'9

B.O FRS

B.1 Remove stored
spent - fuel

B.2 Drain basin &
remove solids

B.3 Decon basin &
storage racks

B.4 Decon ventilation
system & chang2
filters

B.5 Survey & fix resi-
dual contamination

B.6 Deactivate systems
& utilities nat
required for
interim care

B.7 Final radiation
survey

1

1

1

[@)]
1
1
w
[}
H
[
1
1
1

20 — - —- - —_—

16 -- 4 -- -- --

a4

]

]

[}

!

1

1
—
—

TOTAL Manweeks
TOTAL Manyears

11
0.2

51 8 , 1 2
1.0 . 0.2 . . 0.02 0.03

0S0L-INN
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TABLE 6.3-7

Craftsmen Labor Requirements to Prepare WTF for Alternate Nuclear Use

oOn
£ o
S s 2
< oS S = : 5 -
S [ Lo i fU.r'E padi 3 i) @ =
(In Manweeks) ] 525 | S518§8 E by 7
=3 >y E -~ L= E o s + o —
I Pl = £ o > e aQ. [} O Y | S
< [T (SIS ~c | .~ o ) v o <
o ¢/ 88| 28/ 28| 35| =] = S8/ o
Activity L 32 oL | <[ §° = L iy o8/
C.0 WIF (all tanks) o
C.1 Decon and remove 3 3 12 -- 3 3 3 -- 30
auxiliary systems : :
C.2 Erect greenhouse 16 16 - o-- 16 96 32 - 32 208
over each tank
C.3 Excavate to top 8 8  -- -~ .8 -- -- -~ 32 56
of tanks ' ‘
C.4 Cut opening thru 8 8 - - 16 4 - - 32 68
vault roofs &
tank tops
C.5 Fill tanks with 18 16 -- -- 68 -- -- -- 96 198
soil ‘
C.6 Recap vault open- 8 -- -- -- 18 18 -- -- 48 92
ings and restore
ground contour
C.7 Final radiation -- 2 -- -- -- -- -- -- -- 2
survey
TOTAL Manweeks 61 53 12 - 129 121 35. -- 243 654
TOTAL Manyears 1.2 1.0 0.2 -- 2.5 2.3 0.7 - 4.7 12.6

d3T4ISSYIINN
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TABLE 6.3-8

Craftsmen Labor Requirements Zo Prepare Auxiliary Facilities for Alternate Nuclear Use

4

Q3I4ISSYIINN

(=]
<
~ O
g [«
: [
= s 'S E + o & -~
S a.m 3.8 | =« 5 3 <
(In Manweeks) o] To ce | 88 o~ » v
DE[EEZ | >c[-Sm 5 bay Yy S g —~
v | O —~—.c S 5 z @ v o g
ol g9 | Bl & 2 ¢ [ 2 [ 52 8
Activity j 388 | <SF | W | g w a ST | +
D.0 Auxiliary Facilities )
D.1 Survey facilities 1 4 2 — - - -- -- -- 7
outside secured
area for unre-
stricted release A _
D.2 Survey, decon, & 4 4 - - -- -- -- -- 8
fix contamination :
within secured
area .
D.3 Final radiation 8  -- — e e s -- -- 8
survey L - .
TOTAL Manweeks: 1 16 b -— -- S == - - -~ 23
' * 0002 003 D.l - - - - A‘_- - - 0-4

TOTAL Manyears

0S0L-INR
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are craft labor. This estimate includes removing the equipment and

- packaging it for burial, but does not include manpower for transportation
to the site and final burial, since this was estimated from waste volumes,
weight, and distances.

6.3.6 Occupational Radiatioh Exposure

Occupational radiation exposure estimates were prepared for the activities
required by this facility disposition mode. It was assumed.that judicious
attention would be paid to the as-low-as-reasonably-achievable (ALARA)
philosophy in reducing radiation exposure. This assumes maximum use of
remote operations, destructive decontamination, shielding, distance, and
training to reduce radiation exposure. Occupational radiation exposure
estimates were formulated from work times and present dose rates by
assuming decontamination factors as follows: '

External Decontamination

PMC'and GPC g 100

A1l Other Areas 10
Internal Decontamination

XCs 2 and 3 . 2

A11 Other Piping Areas _ 10

Remote Removal of Highly Radioactive
Equipment ‘and Shielding ' 2-50

If conditions are not as expected or if exposure controls are not adequate,
the actual exposure received in doing the work could easily run twice the
estimated 410 man-rem or more.

The estimates shown in Tables 6.3-9 through 6.3-13 assume that 10 hours per
week are spent performing work requiring no occupational radiation expo-
sure, and that the majority of the remaining work is done in Tow background
areas within the plant.

6.3-29
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TABLE 6.3-9

d3I4ISSYIINA

Occupational Raciation Exposure Estimate tc Prepare Process BUi]ding for Rlternate Nuclear Use
Background = Total
Manhours Level for: Manhours Dcse Rate Manhours Exposure
: Totel in Radia-  PRemote Work or  ° in Back- for Radiation in Radia- for Task
Activity Manweeks . tion areas® Ent/exit (mR/hr)  ground Area Work (R/hr) tion Work  (man-rem)
A.0 Process Building N
A.1 Decon process equip- 144 4,320 3 “ 4,300 0.1 20 14.9
A ment & piping _
internally
A.2 Decon external sur- 256 7,680. 3 7,660 0.1 20 25
faces of cell . o
~ walls, equipment,
piping & vessels
B . 0.50 100 ,
A.3 Remove & package for 900 ¢7,000 -2 26,715 0.20 100 183.4
burial all equip- 0.50 50
ment & piping o 1 10
: ; ' . 10 5
A.4 Decon & remove 65 1,980 . 3 - 1,960. 0.01 20 6.1
gloveboxes & hoods o ‘
A.5 Decon ventilation 3 900 5 891.5 0.2 3 15.1
systems and : ' : A ' v . 20 0.5
change filters : .- _ _
A.6 Survey & fix residual 4] 1,200 2 1,200 - -- 2.4
contamination in : ’ : :
accessible areas .
A.7 Fina) radiation 24 720 2 720 -- -- 1.4
E . A o ' 248.3

- 30btained by assun1ng 2 hours of each 8 hour day are spant in change roanms, tra1n1ng and
planni erformed in non-radiation areas.

0S0L-INN
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TABLE 6.3-10

- Occupational Radiation Exposure Estimate to Prepare FRS for Alternate Nuclear Use

G3141SSYTONN

Background Total.
Manhours ‘Level for Manhours Dose Rate Manhours Exposure
Total in Radia- Remote Work or in Back- for Radiation in Radia- for Task
Activity Manweeks ~ tion areas@ Ent/exit (mR/hr) ground Area Work (R/hr) tion Work  (man-rem)
B.O FRS |
B.1 Removal of stored 15 450 5 400 01 50 2.5
spent fuel
B.2 Drain basin & 20 600 5 550 0.1 50 7.8
remove sludge
B.3 Decon basin & 32 960 5 900 0.5 60 34.5
storage racks :
B.4 Decon ventilation 10 300 5 299 1 1 2.5
system & change
filters '
B.5 Survey & fix resi- 7 210 2 210 - - 0.4
dual contaminaticn
B.6 Deactivate systems & 5 150 2 150 -- -- 0.3
utilities not .
required for
interim care
B.7 Final radiation 5 150 - 2 150 - - 0.3
survey :
48.3

0G0 L-INN



TABLE 6.3-11 -

Occupational Radiation Exposure EstimafeutOlPrepa?e
Two Carbon Steel Tanks for Alternate Nuclear Use

Bac«ground ’
Manhours Leval for Manhours
Total in Fadia-  Remot2 Work or in Back-
Activity . Manweeks  tion areas Ent/exit (mR/hr)  ground Area
C.0 WTF | |
C.1 Decon and remove 20 600 5 . 580
auxiliary systems ’ A -
C.2 Erect Greenhouse 104 3120 0.5 3120
over tanks : oo
C.3 Excavate to top 36 1080 . 0.5 --
of tank : . |
C.4 Cut opening thru vault 40 1200 3 1170,
roof and tank top ' :
C.5 Fill tanks with soil 192 5760 . Q.5 5760
C.6 Recap tanks and vaults 60 _ 1800 - -
and restore ground
Final radiation survey 1 - -- --

c.7

Total
Dose Rate Manhours Exposure
for Radiation in Radia- for Task
Work (R/hr) tjon Work  (man-rem)
1 10 14.9
0.1 20
- - 1.6
- - 0.5
0.02 30 4.1
- - 2.9
24.0

@314ISSYTIONN
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Occupational Radiation Exposure Estimate to Prepare
Two Stainless Steel Tanks for Alternate Nuclear Use

' Background Total
) Manhours Level for Manhours Dose Rate Manhours Exposure
Total in Radia- Remote Work or in Back- for Radiation 1in Radia- for Task
Activity Manweeks tion areas@ Ent/exit {(mR/hr) ground Area Work (R/hr) tion Work  (man-rem)
C.0 WTF '
C.1 Decon and Remove 10 300 5 280 0.1 20 2.1
Auxiliary System
C.2 Construct greenhouse 104 3120 1 3120 - - 3.1
over tank
C.3 Excavate to top 20 600 - 0.5 600 -- .- 0.3
of tank ‘
v A
wC.4 Cut opening thru vault 28 840 3 840 - - 2.5
and in tank top
C.5 Fill tanks with soil 6 180 0.5 180 - -- 0.1
C.6 Recap tank and vault 16 480 - - -- - -
and restore ground :
C.7 Final Radiation Survey 1. 30 -- -- - - -
8.1

@3I4ISSYTINN
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TABLE 6.3-13

_ Summary of Occupational Radiation Exposure Estimates
—Preparation for Alternate Nuclear Use

Process Building o - 248.3
~ FRS o - 48.3
WTE - o3
Auxiliary Facilities a0
Subtotal 328.7
+ 25% Contingency 82.2
TOTAL 410.9 Man-rem
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6.3.7 Costs .

This section describes the method of cost calculation and the cost (in 1978
dollars) to prepare the West Valley facility for alternate nuclear use. We
have divided the decommissioning cost into five principal categories:

Support Staff Labor
Craftsmen Labor

Equ{pment and Materials
Shipping and Waste Disposal
Utilities and Other Expenses

The total cost varies depending on the location of waste disposal. If all
non-TRU wastes can be buried onsite, the estimated cost is $1.82 million.
If all wastes must be shipped 3000 miles for disposal, the cost is esti-

- mated at $19.3 million. In an intermediate case, if the waste is trucked
1000 miles the cost is $18.8 million.

The contribution to the total cost of each of the five categories is sum-
marized in Table 6.3-14; the origin of the data used in this table is
explained below. Because of the conceptual nature of the estimate, 2

25 percent contingency has been added to compensate for possible omission.

6.3.7.1 Labor Costs (Support Staff and Craftsmen Labor)
Manpower requirements are summarized in Section 6.3.5. To convert from -

manyeérs to cost, Tabor rates were establishéd for each employee c1assiff—
cation and an additional 70 percent to cover benefits and overheads was
applied to determine owner cost. To arrive at staff support cost, an
additional 10 percent was added to cover facility owner's administrative
expense. These pay rates and owner costs are presented in Table 6.3-15.
Craftsmen labor costs and support staff costs are detailed in Tables 6.3-16
and 6.3-17, respectively.
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TABLE 6.3-14

Summary of Cost Estimate —
Preparation for Alternate Nuclear Use

Costs (Thousands of 1978 Dollars)

Process Aux.
Expense Item Planning Bldg. FRS WTF Fac. Total
Support Staff Labor 2,661 2,782 186 614 35 6,278
Craftsmen Labor 960 64 405 12 1,441
Equipment and Materials 26 1,413 94 596 18 2,147
Shipping and Waste Disposal
© 1000-mile Shipment -~ 1,618 108 . 682 20 2,428
3000-mile Shipment - 1,882 126 795 24 2,827
Onsite Burial of.Non-TRU
Wastes, 1000-mile Shipment , - e
of TRU Wastes - 1,289 ©~ 86 @ 544 16 1,935
Utilities and Other Expenses 1,160 - 1,086 = 70 441 13 2,730
" 1000-mile Shipment | - | |
TOTAL® 4,809 . 9,774 652 3,423 122 18,780
3000«mile Shipment , . .
TOTALA 4,809 - 10,104 675 3,564 127 19,279
Onsite Burial of Non-TRU |
Wastes, 1000-mile Shipment
of TRU Wastes _ '
TOTALE | 4,809 9,363 625 3,250 117 18,164

dIncludes 25% Contingency.
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TABLE 6.3-15

Pay Rates@ and Owner Costs for Decommissioning Employees
— Preparation for Alternate Nuclear Use

Annual

Employee. Annual Base Pay Owner Cost
Project Manager : A 43,000 73,100
Project Engineer 35,000 59,500
Health & Safety Supervisor 33,000 56,100
Quality Assurance Specialist , 29,000 49,300
Decommissioning Operations Supervisor 32,000 54,400
Plant Operations & Maintenance SuperV1sor 32,000 54,400
Radiation Safety Specialist _ 24,000 40,800
Industrial Safety Specialist : 25,000 42,500
SNM Accounting Spec1a11st 25,000 42,500
Accountant 22,000 42,500
Radioactive Waste Disposal Specialist 22,000 ' - 42,500
Procurement Specialist ‘ 20,000 : 34,000
Security Force Supervisor , 20,000 34,000
Laboratory Supervisor _ 22,000 42,500
Assistant QA Specialist 20,000 34,000
Secretary 12,000 20,400
Radwaste Disposal Clerk 12,000 20,400
QA Clerk , ‘ 12,000 20,400
Accounting Clerk _ , 12,000 , 20,400

- Radiation Exposure. Records Techn1c1an ‘ 16,000 27,200
Procurement Clerk . 12,000 . 20,400
Supply Clerk ' ' 12,000 20,400
Custodian ' 12,000 20,400
"Foreman : 21,000 35,700
Shift Supervisor ' 22,000 42,500
Decommissioning Technician - 20,000 34,000
Equipment Operator ' 18,000 30,600
Mechanical Technician S <. 18,000 - 30,600
Equipment Operator - , . 18,000 30,600
Maintenance Technician 18,000 30,600
Welder ' 16,000 . 27,200
Pipefitter 16,000 27,200
Electrician 19,000 32,300
Instrument Technician 20,000 34,000
Safety Technician 16,000 27,200
SNM Accounting Technician , 16,000 27,200
Analytical Technician -~ 16,000 27,200
Engineering Technician 16,000 27,200
Chemical Makeup Operator 15,000 25,500
Security Guard 15,000 25,500
Safety Review CommitteeD -- - 500/day -

dPay rates are estimated to be representative of highly qualified experienced
individuals in each job category in the nuclear industry.

lork as consultants on a daily basis. An allowance for travel and living
expenses is also included.
' 6.3-37
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Summary of Craftsmen Labor Costs
— Preparation for Alternate Nuclear Use

Worker Cost

Employee

Foreman

Safety Technician

Decommissioning Technician

Analytical Technician

Equipment Operator

Welder

Electrician

Pipefitter

Other Skilled Labor

SUBTOTAL.

Owner Overheads

TOTALS

TABLE 6.3-16

Costs (Thousands of 1978 Dollars)’

UNI-1050

6.3-38

Main
Process Tank Auxiliary
Building FRS Farm Facilities Total
86 7 43 -- 136
76 5 27 8 116
323 34 7 3 367
35 -- -- -- 35,
150 6 77 - - 233
33 -- 63 -- 96
39 -- 23 - 62
3 - - - 3
98 ) 128 == 232
873 58 368 11 1310
87 6 37 1 131
960 64 405 12 1441
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TABLE 6.3-17

Summary of Support Staff Labor Costs

—Preparation for Alternate Nuclear Use

Employees (No.)

Project Manager Personnel
Project Manager

Quality Assurance Personnel
Quality Assurance Specialist
Assistant Quality Assurance Clerk
Quality Assurance Clerks (3)

Decommissioning Operations Personnel
Project Engineer
Decommissioning Operations Supervisor
Operations and Maintenance Supervisor
Engineering Technicians (3)
Radioactive Waste Disposal Specialist
Radioactive Waste Disposal Clerk
Maintenance Technicians (4)
Shift Supervisors (4)

Health and Safety Protection Personnel
Safety Review Committeed(5)
Health and Safety Supervisor
Radiation Safety Specialist
Industrial Safety Specialist
Laboratory Supervisor
Radiation Exposure Records Technician

Safeguards and Security Personnel
SNM Accounting Specialist }
SNM Accounting Technicians (2)
Security Force Supervisor
Security Guards (5)

Support Services Personnel
Procurement Specialist
Procurement Clerk
Supply Clerks (2)
Custodian
Accountant -
Accounting Clerk
Secretaries (3)

TOTAL

UNI-1050

Cost (Thousands of 1978 Dollars)

Decommissioning
Planning Phase Operations

146 146
99 99
34 68
12 122
119 119
109 109
11 109
" 82 163
64 85
31 .41
245 245
340 340
60 60

112 112 -
82 82
85 35
85 85
8 54
21 170
109
68 68
255 255
34 68
20 41
8 82.
41 41
85 85
41 41
122 204
2,419 3,288

aCommittee consists of 5 persons meeting 1 day each month.
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6.3.7.2 Equipment and Materials

The estimates of equipment and material required and the associated cost
are summarized in Table 6.3-18. These costs are exclusive of burial con-
tainers, which are included with shipping and waste disposal costs. A
considerable quantity of equipment presently available at the facility
would also be used. Although some salvage value is possible from both new

~and used equipment, there is a considerable probab{1ity that equipment will

become contaminated and require either disposal or controlled future use.

6.3.7.3 Shipping and Waste Disposal

Shipping and waste disposal costs have been eétimated for three cases:
burial onsite (of all hut transuranirs), burial at 1000 miles, and burial
at 3000 miles. In all cases, shipment is presumed to be in Department of
Transportation (DOT) approved containers, and the amount of waste contami-
nated with transuranics in excess of 10 nCi/graml'is expected to be
minimized through judicious decontamination by chemicals, e1ectrbpo1ishing,
and ultrasonic cleaning. - Onsite burial cost might be further reduced by
using facility tanks as burial containers and hy transporting oversized
Toads instead of using DOT-approved shipping containers and procedures.

The basic cost factors used in estimating waste disposal costs are sum-
marized in Table 6.3-19.

By applying these factors to the waste volumes presented in Section 6.3.4,

we calculated the disposal costs shown in Tables 6.3-20 through 6.3-22.
Only the shipment costs vary between the 1000 and 3000 mile shipments. In

the onsite burial option, only the time and equipment cost for burial are

included. The decommissioning waste will increase the total curies in the
buriaT ground by only a few percent, and this is not expected to increase

lhe cxtent of duration of surveillance required. Because of recent rule-

making actions which propoée retrievable storage for transuranics, offsite
shipment of this material is planned.

1

Values from proposed NRC rulemaking action.
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aDoes not include waste containers.
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TABLE 6.3-18
Estimated Equipment and Materials Costs?
~—Preparation for Alternate Nuclear Use
Cost

(Thousands of
. 1978 Dollars)
Description Quantity . Per Unit Total
Portable Plasma Torch & Power Supply 4 50 200
Track Drill ’ 1 40 40
Shielded Five-Ton Crane 1 100 100
Three-Ton Crane 1 13- 13
Shielded Front-end Loader 1 54 54
Shielded Working Platform 1 230 230
Shielded Working Cage 1 450 450
Greenhouse Building 1 115 115
Adjustable Scaffolding 1 10 10
-6 Jackhammers & 2 Compressors 6+ 2 - 54
Air Operated Hack Saw 2 0.5 1
Polyurethane Foam Generaforv _ 1 .5 5
Mockup and Training Facilities 100 100
Radiation Protection & Detection Equipment -- - 75
Mist Eliminators o+ = 8 2 16
Flush Chemicals -- - 170

Expendable Supplies- 48 mos. 24 mo@ $1. 264

‘ ‘ A ‘ 24 mo@ $5 '
Ventilation Filter Replacement -- - 50
Vacuum and Remote Cleaning Equipment 2 - 2
Subtotal 1,949
Owner Overheads _ 195
TOTAL 2,144
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- TABLE 6.3-19

Waste Disposal Cost Data

Expense Item Costs (1978 Dollars)

Container Costs

4 ft x 4 ft x 7 ft steel box ‘ 600 ea
4 ft x 4 ft x 4 ft steel box 450 ea
Plywood Box 40/yd3
55-gallon Drum 20 ca

HLW Canister _ 5000 ea

Freight Charges
Truck _ | 4 ) 1.05 per mile

Waste Disposal Costs .
Surface Burial: : L . 5,00 ft
Interim Storage or Federal Repositories _
(High-Tevel Waste) - 722043

-

Cask Rental Charges® - | o
High-level Waste Cask S 2000/day
Intermediate-level Waste Cask 1000/day

aValues are from NUREG 0278, casks may be available commercially for
substantially less. ' 6.3-42
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TABLE 6.3-20

UNI-1050

- Estimated Packaging, Shipping, and Waste Disposal Costs
for Preparation for Alternate Nuclear Use — 1000-mile Shipment

Cost -(Thousands of 1978 Dollars)

Waste Category Container Shipping Disposal Total
NON-TRU

Solids from Liduid Waste Treatment 1 L 1 3
Equipment and Piping 270 47 250 567
Fuel Storage Racks 36 23 120 179
HEPA and Roughing Filters _ ; 6 1 6 13
Glove Boxes | 3 2 10 15
Trash 29 21 76 126
Subtotal 345 95 463 903

TRU | | |
High Level Wéstesa . 50 - 144 1,110 1,304
Subtotal 395 239 1,573 2,207
" Quner Overhead 40 24 157 221
| TOTAL 435 263 - 1,730 11l2,408

aShipping includes cask rental for 23 days per shipment.
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TABLE 6.3-21

Estimated Packaging, Shipping, and Waste Disposal Costs for
Preparation for Alternate Nuclear Use — 3000-mile Shipment

Cost (Thousands of 1978 Dollars)

Waste Category Container Shipping Disposal Total
NON-TRU

Solids from Liquid Waste Treatment 1 ' 2 1 4

Equipment and Piping 270 142 250 662

Fuel Storage Racks 36 69 120 225

HEPA and Roughing Filters - b 1 | 6 13

Glove Boxes . 3 - 6 - 10 19

Trash | 29 63 - 76 - 168

Subtotal . . 345 283 463 1,001

High Level Wastesd o : il50 319 1,110 1,479

Sibtotal 395 *'soeA 1,573 2,570

Owner Overhead  __ 40 60 157 257

TOTAL 435 662 1,730 2,827

dShipping costs includes cask rental for 50 days per shipment.
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TABLE 6.3-22

Estimated Packaging, Shipping, and Waste Disposal Costs - Preparation for
Alternate Nuclear Use — Onsite Burial of Low Level Wastes

Cost (Thousands of 1978 Dollars)

Waste Category . . Container Shipping Disposal Total
NON-TRU

Solids from Liquid Waste Treatment 1 ~v -- -- 1

Equipment and Piping 270 10 52 332

Fué1 Storage Racks 36 5 24 65

HEPA and Roughfng Filters 6 - 1 7

Glove Boxes 3 - 2 5

- Trash . . | 29 5 11 45

Subtotal 345 20 90 . 455

High Level Wastesd | 50 144 1,110 1,308

Subtotal 395 - 164 1,200 1,759

Owner Overhead ~ _40 ' 16 . 120 176

| TOTAL - 435 180 1,320 1,935

aShipping cost includes cask rental for 23 days per shipment and 1000-mile
offsite shipment for disposal.
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6.3.7.4 Uti]ities and Other Expenses
For the purpose of the portion of the estimate, we have considered that 1
facility would continue under an NRC Ticense and New York State ownership.

NFS is currently paying a lease fee of $664,000/year which will be lost
income to the State. NFS also currently pays property taxes, which will
not be required of the State. The utilities and other expenses are estim-
ated in Table 6.3-23.

6.3.8 Public and Worker Safety
The environmental impacts and probable accidents which may occur during

preparation of the West Valley facility for an alternate nuclear use have
been evaluated. The impacts from installing new equipment or performing
new processes have not been assessed, nor has the impact of possible
interim care aftefAthe equipment has been removed.

6.3.8.1 Planned Activities to Prepare for Alternate Nuclear Use

-The major environmental ré]ease of airborne effluents will originate in
this dispositibn mode from initial processes in external decontamination of
the cells, just as in the layaway and protective storage modes. Public
exposure from this activity Wi11 result in 0.05 man-rem whole body exposure
and 0.41 man-rem to the 1Qngs for the general population. (Details of the
radiation exposure estimates are provided in Section 6.1.8.) Additionally,
airborne vapors generated by'sectioning of equipment within the cells will
be removed by HEPA filtration. Occupational radiation exposure is estim- -
ated at 410 man-rem.

Liguid effluents will be generated in the same manner and concentration as
in the layaway and protective storage modes.

The radiation exposure and industrial safety hazards to which workers will
be subjected in this option are much greater than in other modes which
require less work and less manpower in the facility.
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TABLE 6.3-23

Estimated Cost of Utilities and Other Owner Expenses
— Preparation for Alternate Nuclear Use

Cost (Thousands of

Expense Item | 1978_Do11ars)
License Fees 40
" Electricity and Other Utilities o 2,200
Insurance 1 T . . ‘ 400°
“Travel and Miscellaneous 4 | - 90

TOTAL ©2,730
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6.3.8.2 Accidents During Preparation for Alternate Nuclear Use

Those accidents which may occur while the facility is being prepared for
alternate nuclear use are generally similar to those which might have
occurred during operation. However, the radionuclide inventory in the
facility, and therefore the probable consequences of accidents, is substan-
tially less than during operation.

Accidents analyzed for the operating facility include: criticality within
any of the processing ce]]sl, criticality in the fuel storage poo]l,
chemical exp1osion1, and other lesser accidents.2

A criticality is considered much less iike1y tn occur during decommis-
sioning than during operation due to the greatly reduced quantities of
material in the faci]ity.. Safeguards to prevent criticality will include
use of cirticality-safe containers, "poison" tanks (tanks containing
neufron-absorbing material), and dilution. For the operating facility, a
criticality of 1020 fissions was predicted to give a 5.85 rem/person dose
to the highest exposed member of the general popu1at1‘on.3 The dose to |,
workers outside the.cell where the criticality occurred would be slight due
to the shielding provided.

A criticality in the fue]»storage pool was evaluated for the operating
plant. A1l fuel would be removed in accordance with normal operating
procedures prior to any other decommissioning activity.

Physical design of the storage basin and safeguards employed during opera-
tion make a chiticality incident in the fuel storage pool highly unlikely;
however, if such an incident were to occur energy generation would be
equivalent to a 10-MWT boiling water reactor for three hours. Radiation
from the ¢riticality would be shielded by the waler in the basin. Fission

1FSAR REV4, Sept. 1969, FSAR 1973, Section X-3
ZNRC - Interim Safety Evaluation
3FSAR VII 1.73, 1963
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products released into the pool water would not exceed maximum permissible
concentrations established in 10 CFR Part 20 under the most adverse meteor-
ological conditions.1

The predicted frequency of radiation overexposure was estimated from NRC
data for Nuclear Power Reactors from 1971 to 1975.2 During that period
there were 96 overexposures to external radiation for 58,030 man-rem of
occupation radiation exposure. We have therefore estimated 0.165 over-
exposures per 100 man-rem (1 overexposure per 606 man-rem). To prepare the
facility for alternate nuclear use will require 410 man-rem. We therefore
predict 0.68 overexposures.

A chemical explosion, although potentially very serious in terms of worker
safety and destruction of property, is not expected to exceed the maximum
permissible concentration for mixed fission products at the site
boundary.3 Great care wii] be taken in preparing and approving chemical
decontamination procedures to assure the compatibility of chemicals and to
p%event the buildup of explosive gases.

Other lesser accidents have a potential for serious worker injury but are
not expected to have serious offsite consequences. The accident rates
shown in Table 6.3-24 have been observed on work in nuclear faci1ities4
and applied to other decommissi'oning'stud'ies.5

Applying these rates to preparation for alternate nuclear use mode one can
expect an accident frequency less than construction, but greater than in
normal operation. We have conservatively assumed construction accident

lesar vir 1.73, 1963

zw. Wekreger, NRC Review for Assuring that Occupational Radiation Exposures
Will Be As Low As Reasonably Achievable - Paper given Nov. 1976, ANS Meeting
3 .

FSAR VII 1.73, 1963

40perat1‘ona1 Accidents and Radiation Exposures Experienced Within the USAEC
1943-1970 wWash 1192, 1971

SNUREG 0278
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TABLE 6.3-24

Construction/Industrial Accident Fregquencies
(Nuclear Facilities)

Frequency
(Accident/10° Manhours)
C T ‘ S . 1943-70
Accident Category Job Classification - __28 Year Average
Lost Time Injuries: Heavy Construction "> 10
| A11 Construction i 5.36

DOE Operations - 2412
Fatalities: . " Construction .  ' S 0.042

DOE Operations . . = o 0.023

Government Functions . '0.004
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rates in predicting 2.3 loss time injuries and 0.018 fatalities during
preparation for alternate nuclear use. '

6.3.8.3 Transportation Safety

Transportation of radiocactive wastes generated from preparation for alter-
nate nuclear use of the fuel reprocessing plant will pose some risks to the
public and to transportation workers. Radiological effects of transport

" operations include external radiation exposure to the transportation worker
and the public from normal transport operations, and potential radiation
exposure to the public from release of radioactive material in transport
accidents. Nonradiological effects of transportation operations include
the potential of chemical pollutant releases, injuries and fatalities
similar to the transport of other materials.

Estimated routine radiation'doses from truck transport of the radioactive
wastes are shown in Table 6.3-25. Dose calculations are based on maximum
allowable dose rates for shipment in exclusive-use vehicles and are there-
fore conservative. Information on the number of truck shipments is taken
from Section 6.3.4. ' '

The method and assumptions used in estimating the radiation dose from
normal transport operations were based on NUREG 0278 assumptions that
workers were exposed to the maximum allowable dose. As shown in Table
6.3-25, the estimated routine radiation dose to the transportation workers
when transporting wastes 1000 miles is 14.2 man-rem. Dose to the general
public at this shipment distance is estimated at 2.8 man-rem. For trans-
porting wastes 3000 miles, the estimated radiation dose to the transpor-
tation workers is 42.7 man-rem, and to the general public 8.5 man-rem.

For burial onsite, it is assumed that a single driver will be required for
one hour per shipment. Non-TRU wastes will be trucked to the onsite burial
ground in a DOT-approved exclusive use vehicle, and associated limits on
radjation levels will be applied. TRU wastes will be trucked to a Federal
repository or to interim storage 1000 miles away. With these assumptions,
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TABLE 6.3-25

UNI-1050

Estimated Routine Radiation Dose from Truck Transport of
Radioactive Wastes from Preparation for Alternate Nuclear Use

Group

Transportation Workers
Truck Drivers
Caragemen

-General Public
Onlookers

Other General Public

Transportation Workers
Truck Drivers
“Garagemen

General Public
" Onlookers
Other General Public

Transportation Workers
Truck Drivers
Offsite
Onsite -
Garagemen

General Public
Onlookers
Other General Public

Total Radiation

Dose Per Shipment

Dose for A1l Shipment

(Man-Rem) (Man-Rem)
1000 Miles Away

0.015 14.1
0.0015 .14
TOTAL 14.24

0.015 1.41
©0.015 141

) TOTAL 2.82

3000 Miles Away

0.45 42.3
0.0045 | 0.42
TOTAL  42.72

0.045 4.23
0.045 4.23
TOTAL 8.46

Onsite Burial of Non-TRU
1000 M1ile $h1pment of TRU

0.15 0.45
0.002 0.18
.0015 . 0.005

TOTAL 0.64
0.015 0.045
0.015 0.045
TOTAL  0.09
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the estimated radiation dose to the transportation worker is 0.64 man-rem.
The radiation dose to the general public is estimated at 0.09 man-rem.

The primary radiological effect of transportation accidents which may be
incurred with this disposition mode is the potential release of radioactive
material and the resulting radiation dose to the public. Minor accidents
are not likely to result in a loss of containment or a release of radio-
activity. A small percentage of accidents of moderate severity are postu-
Tated to result in a breach of package containment and a release of mate-
rial. Most serious accidents would result in some loss of containment.

Should a breach of containment occur, and combustible waste burn in an open
firel, only a small fraction of the radioactivity would be widely dis-
persed. Most of the radioactivity, perhaps as much as 99 percent, would
remain in the ashes.

A severe mechanical impact that resulted in breach of a tontainer of con-
crete rubble would cause some dispersion of material. However, most of the
material would return to the ground within a few hundred feet of the point
of release. The fraction for respirable materials released is estimated to
be Tess than 10'3. Concrete is noncombustible and the effects of a fire-
would be very limited.

Decontamination of pkocess_equipment, stainless steel plate, and other

items of mefa] scrap would result in the removal of all loosely held sur-
face contamination prior to shipment. The most Tikely result of a trans-
portation accident involving contaminated metal parts would be a release of
semivolatile surface contamination as the result of a higﬁ temperature fire.

In a transportation accident involving radioactive materials, carriers are
required to follow DOT-prescribed procedures designed to mitigate accident

IDirectorate of Regulatory Standards, Environmental Safety of Transportation of
" |dioactive Materials to and from Nuclear Power Plants, WASH-1238, USAEC,
ishington, D.C., 1972
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consequences. DOT regulations require prompt reporting of any transporta
tion incident involving shipment of radioactive material in which fire,
breakage, spillage, or suspecfed radioactive contamination occurs. The
regulations also specify guidelines for remedial actions in the case of
actual or suspected release of radioactivity from a shipping container.

The principal nonradiological transportation safety impact is the potential
for injuries and fatalities from the transportation accident. Table 6.3-26
provides a summary of transportation accident statistics for truck trans-
port operations.

Negligible safety impacts are expected from chemical pullulants for truck
shipments. The number of truck shipments for transporting wastes generated
from preparation for alternate nuclear use is a miniScU1e'bortion of thé
total number of U.S. truck shipments. A
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TABLE 6.3-26

Nonradiation Transportation Accident Statistics — Preparation for Alternate Nuclear Use

Statistical Frequencies a

Expected Occurrences

1000 Mile Shipment

3000 Mile Shipment

Onsite Burial b

Accidents/Vehicle Mile

Injuries/Accident

Fata’ities/Accident

4]

6.9 x 10/

0.51

0.03

6.5 x 102 Accidents
3.3 x 10-2 Injuries

1.9 x 10-3 Fatalities

1.9 x 10-1
9.9 x 102

5.8 x 103

from Nuclear Power Plants, wASH-]238;'U.S. AEC, Washington, D.C., 1972.

o

Three shipments will be TRU wastes trucked 1000 miles.

2.1 x 103
1.1 x 1073

6.2 x 10-°

Directorate of Regulatory Standards, Environmental Safety of Transportation of Radioactive Materials to and
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6.4

Dismantlement

To accomplish dismantlement, all contaminated systems would be decontamin-
ated, disassembled, removed from the facility, and transported to a
federally regulated disposal site on or offsite. The remaining clean
structures would then be demolished. Dismantlement might be deferred to a
time following 1éyaway or protective storage; but immediate dismantiement
is assumed for the purposes of this study.

In immediate dismantlement, larger initial commitments of funds and occu-
pational radiation exposure are made in exchange for availability of the
plant site for other purposes, and for the elimination of continued
security, maintenance, and surveillance. Because this work is performed
within a few years after plant shutdown, decay of the residual radioactive
material would not be as advanced as for delayed cleanup modes. Thus, more
occupational radiation exposure could be expected. The facility structures
would be decontaminated to unrestricted use levels and either put to some
beneficial use or demolished, at the owner's option. Demolition has been
assumed for this study.

. Deferred disman£1ement, as might occur at the end of 30 to 100-year interim

care period following Tayaway or protective storage, would be a less
difficult job than immediate dismantlement. Presumably, questions

- regarding acceptable waste storage will have been resolved. Radiation

levels within the facility will have been reduced, but dismantlement
activities would still be affected by radiation levels in the plant from

Tong-1ived radionuclides. The potential benefits to be gained by deferred

dismantlement because of the lower radiation levels include reduction in
dismantlement costs (except for the effects of inflation) and in occupa-
tional radiation exposures, and postponement of dismantlement costs. These
benefits must be weighed against the potential disadvantages of deferring
dismantlement, such as interim care costs, value of or impending need for
the reclaimed site, and lack of public acceptance of the interim condition
of the facilities.

NNTE :

A reference list of West Valley Plant facility abbreviations and
definitions is provided as Table 6.4-31.
6.4-1
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6.4.1 End Product Description

Dismantlement would remove all radiocactive material above uncontrolled
release limits from the buildings and tank farm. No structures would
remain above grade, although clean concrete and other structural materials
would be buried at the building and tank sites. Sufficient soil coverage
to support vegetation would be placed over buried debris and the area would
be replanted. A radiation survey would be conducted of the entire
3,345-acre site to determine the degree of release possible.

No further monitoring or security would be required at the site unless
areas which were first released for conditional use (no agriculture) were
later designated to be released for unrestricted use. (Except for the
burial grounds, lagoons, and assoclated areas which are outside of the
scope of this study.) ' '

- 6.4.2 Planning and Preparation

The scope of the planning and preparation activities will be similar to
that given for the preparation for alternate nuclear use mode of decommis-
sioning. The time frame for decommissioning planning and preparation
activities will be two years. The efforts of the decommissioning staff
during the first year of the p]ahning period will be devoted primarily to
pkeparing the documentation that must be submitted to NRC to amend the
facility license from an operating to a possession-only license. This
documentation is expected to include a master decommissioning plan and
safety analysis, a set of revised technical specification§ that will govern
post-shutdown and decommissioning operations, and an environmental report.

The major planning and preparation activities are presented in Figure 6.4-1
along with the approximate time period over which they should take place.

The master decommissioning plan is expected to include the decommissioning

objectives for the facility and site including criteria and survey methods
for unrestricted release; a description of the decommissioning activities
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ACTIVITY

TIME - MONTHS

PREPARE DECOMMISSIONING PLAN

PERFORM DECOMMISSIONING SAFETY ANALYSIS

. PREPARE ENVIRONMENTAL REPORT

PREPARE REVISIONS TO TECHNICAL SPECIFICATIONS
PREPARE DECOMMISSIONING QA PLAN

PREPARE DECOMMISSIONING SAFEGUARDS/SECURITY PLA“ '

- SUBMIT DOCUMENTATION TO NRC FCR LICENSE RE-VISION.

NRC REVIEWS AND LICENSEE RESPONSES

PREPARE DETAILED DECOMMISSIONING ACTIVITY DESCRIPTIONS

DESIGN, SPECIFY AND PROCURE DECONMISSIONING EQUIPMENT

NRC ISSUES MODIFIED LICENSE

. PRE-DECOMMISSIONING RADIATION SURVEYS

O o

FIGURE 6.4-1

Approximate Schedule of Events for Preparation for Dismantlement
~'Planning and Preparation Phase

G3T41SSYIONN
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(including a schedule of events); an analysis of the significant safety
jssues associated with the decommissioning activities; and a review of a
decommissioning Quality Assurance (QA) plan.

The full requirements of a decommissioning safety analysis have not yet
been identified by NRC. It is expected that the decommissioning safety
analysis would contain:

e An estimate of the radioactive inventories in the facility when decom-
missioning activities begin.

e An analysis nf the adequacy of existing plant safety gystems to protect
the public health and safety during decommissioning operations.

e A description ofispecia1 séfety systems énd procedures réquired both
during decommissioning and for any areas cleared for conditional use.’

e A review of the industrial and radiological safety program to be used in
performing the work. ' : ’

¢ A review of the decommissioning training program.

The QA program's primary purposes are: 1) to assure that adequate precau-
tions are established to protect the health and safety of the public and
decommissioning workers during decommissioning operations; 2) to ensure
that established safety precautions are followed during decommissioning
activities; and 3) to audit the performance of decommissioning activities.
The program is divided into two phases--planning and operations. Proce-
dures that will be used to fulfill QA objectives during both phases are
delineated in Lhe QA 'p1ar‘|.1

The environmental report will provide NRC with the basic information neces-
sary to assess the environmental impact of the decommissioning activilies,
and the impact of final facility disposition. Public hearings on the

A more detailed outline of the QA program is presented in Volume 2,
Appendix E.1 of NUREG 0278.
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environmental impact of dismantling the facility and releasing the site may
be required before NRC issues an Environmental Impact Statement or Negative
Declaration of Environmental Impact.

The technical specifications will require major modifications due to
changes in plant conditions and processes following decommissioning acti-
vities. The modified specifications submitted as part of the application
for license conversion will delineate allowable operating conditions for
plant safety systems, administrative procedures that must be followed to -
- assure that the safety systems are operated within these limits, and plant
effluent surveillance. ' '

NRC will review the package of dismantlement documentation. The decommis-
sioning staff will respond to questions from NRC and furnish any additional
information requested. Modifications to the documents may be necessary as
a result of the reviews. When the review process has been completed and'
all safety-related issues resolved, the modifiedv1icense will be issued.

Detailed physical preparations for equipment removal/decontamination
“activities will begin during the NRC review. These preparations take place
during the second year of the planning period. Attivity deécriptions and

working procedures for the decommissioning operation will be developed.

~ Cost estimates and work schedules will be prepared, and equipment‘designed
or specified, procured, and tested. Changes necessitated by NRC reviews of
the decommissioning plan will be implemented. ' '

Personnel will be added to the decommissioning staff as necessary through-
out the planning period. The staff training program will be developed.
Training of the decommissioning workers will become a major effort in the
latter stages of the planning period and the first stages of the decommisQ
sioning phase.
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6.4.3 Methods

Activities during dismantlement of the facility will consist of all tasks
necessary to remove, package, and ship all hazardous materials and equip-
ment from the facility. A1l dismantlement work will be accomplished in
accordance with the decommissioning plan, task specifications, detailed
working procedures, and health and safety control programs developed during
the planning and preparation phase.

For the purposes of this report, the West Valley Plant has been divided
into four major sections: main process building, fuel receiving and
storage area, waste tank farm, and auxiliary facilities. The activities to
he performed in each of these facility sections are outlined in Table
6.4-1, and a tentative schedule is presented in Figure 6.4-2.

6.4.3.1 Main Process Building

Dismantlement will begin with a thorbugh chemical decontamination of the

 main process cells and main process equipment. The primary purpbse of .
chemical decontamination is to reduce radiation levels for the equipment
removal phase, and to prepare for entry and contact work. Chemical decon- .
tamination will generally follow procedures and techniques which were used
during plant production operations. During facility shutdown activities,
XCs 2 and 3 were chemically decontaminated to a level which allows person-
nel entry; therefore, further chemical decontamination of these cells may
not be necessary. Decontamination procedures can be modified with moderate
replumbing work to concentrate on "hot" areas. Solutions and time require-
ments for flushes will be designed for maximum removal of residual contam-
ination with minimal regard for corrosion of equipment. Solutions may be
recycled from a relatively “"clean" area to a more highly contaminated area
and flushes will be repeated as necessary. '

The progress of the equipment internal flushes will be monitored in two
ways. Before chemical decontamination begins, shielded directional gamma
radiation detectors will be installed at strategic locations in each cell.
These will assist in monitoring the flushing and in identifying "hot" spots

or areas that resist chemical decontamination. Radiation spectographic
6.4-6
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TABLE 6.4-1 _
Outline of Dismantlement Activities

Main Process Building

10

2w N

Chemically decontaminate internals of process equipment and piping.
Chemically decontaminate cell walls and equipment externals.
Remove equipment and piping from the process cells.

Decontaminate cell walls to unrestricted release limits and remove
stainless steel lining.

Remove glove boxes and hoods.
Remove equipment and piping from accessible areas.

Mechanically decontaminate accessible areas to unrestricted release
Timits.

Remove filters and ventilation ductwork.
Perform final radiation survey of the facility.
Demolish main process building.

Fuel Receiving and Storage

W O N O Ul wWw N =
e & 8 e . e @

.

Remove stored spent fuel from basin.

Drain storage basin and cask unloading pool.

Decontaminate pools and remove fuel storage racks.

Decontaminate and remove water treatment equipment.

Remove cask decontamination house.

Survey and decontaminate the FRS building to unrestricted release 1eve1sl
Deactivate ventilation system and remove filters and contaminated ducts.
Perform final radiation survey of FRS.

Demolish FRS structure.
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TABLE 6.4-1 (Cont'd.)

Waste Tank Farm

1. Decommission auxiliary systems.

2. Remove auxiliary systems.

3. Excavate to top of stainless steel tank vault.
4. Erect greenhouse over top of vault.

5. Remove top section of vault.

6. Dismantle both tanks and package for burial.
7. Survey and decontaminate pans and vault.

8. Backfill vault to original contour.

9. Decommission both carbon steel tanks in a manner similar to the
' stainless steel tanks.

10.

Backfill WTF and restore origing]-grOUnd contour:'f

Auxiliary Facilities

1. Remove contaminated equipment from 1aundry room.

‘Survey and decontaminate aux111ary facilities’ to unrestr1cted re1ease
limits.

3. Perform final radiaiton survey of'auxiliary facilities.
NDemolish and remove all structures.
Perform radiation survey of the site outs1de the exclusion area.

6.4-8
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REMOVE EQUIPMENT AND PIPING FROM PROCESS CELLS
REMOVE S?é LINERS AND RESIDUAL CONTAMINATION FROM CELLS
REMOVE EQUIPMENT FROM ACCESSIBLE AREAS

| SURVEY AND SPALL CONTAMINATED STRUCTURAL SURFACES
REMOVE VENTILATION SYSTEM

PERFORM FINAL RADIATION SURVEY

DEMOLITION AND SITE RESTORATION
FUEL RECEIVING AND STORAGE
REMOVE SPENT FUEL

DRAIN AND DECONTAMINATE STORAGE BASIN

SURVEY AND DECONTAMINATE ENTIRE FR3
TO UNRESTRICTED USE LEVELS ’

DEMOLITION AND SITE RESTORATION

WASTE TANK FARM
DECOMMISSION SS TANK

DECOMMISSION SS TANK

RESTORE WTF SITE

AUXILIARY FACILITIES
SURVEY AND CECONTAMINATE FACILITIES

DEMOLITION, SITE RZSTORATION, AND SITE SURVEY

ACTWVITY TIME - WEEKS
MAIN PROCESS BUILDING . 50 100 1
INTERNAL DECONTAMINATION OF PROCESS EQUIPMENT ? o
. 8
EXTERNAL DECONTAMINATION OF CELLS AND EQUIPMENT EES

G3141SSYTONN

FIGURE 6.4-2
Schedule of Major Activities—Dismantiement
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information from these detectors will help identify the radionuclides that
remain after a flush. The succeeding flush will then be tailored for
improved removal of these radionuclides. In addition, the decontamination
solutions will be sampled from existing sample points at scheduled
intervals and analyzed for dissolved contaminants. A particular flushing
sequence will be terminated when tests indicate that it has achieved its
maximum effectiveness.

Areas that might contain significant amounts of plutonium will be carefd11y
monitored to ensure that the plutonium in the flush solution does not
exceed the normal operating maximum concentrations or quantities. Solu- .
tions approaching these limits will be removed from the area and fresh
solutions introduced. If solutions have significant quantities of pluto-
nium or uranium, they may be reclaimed. Waste solutions will be processed
onsite in the evaporators and low level waste treatment plant, as they were'
when the plant operated. Concentrated waste may be neutralized and treated
with the liquid waste onsite, or be solidified for burial. After internal
chemical decontamination, the process systéms will be f]bshed with water
and drained. ' ’ '

"Following intérna] chemical decontaminatinn, external decontamination of
process cell walls and equipment surfaces will begin. A variety of tech-
niques will be used, depending on the type and extent of the contamination.
Loose contamination such as in the PMC and GPC can be vacuumed with a
criticality-safe Qacuum cleaner controlled remotely using the installed

- manipulators. Contamination in inaccessible areas can be reduced using
portable high pressure decontamination solution sprayers operated with the
master-slave manipulators, or, if dose rates are low, with contact
methods. In the PMC and GPC, equipment can be disassembled or cut up and
packaged for burial using existing manipulators and viewing windows. Much
of the equipment in the PMC has already been removed.

6.4-10
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The EDR has the capability for remote removal and chemical decontamination
of equipment from the CPC. A1l equipment within the CPC can be remotely
disassembled and brought out by crane or rail. Remote sectioning of Targe
equipment items with plasma torch. or other suitable means may be done in
the CPC before it is removed.

Any equipment with large quantities of smearable contamination or suffi-
cient transuranics will be decontaminated using chemical, electropolishing,
or ultrasonic technigues.

Operations in the XCs and PPC will require some contact labor and consi-
derable contamination control. A portable greenhouse will be constructed
over each XC to prevent the spread of contamination during cutting opera-
tions by maintaining a negative pressufe in the cell relative to the
outside atmosphere, and by fi]téring exhausted air. A portable crane,
erected over each cell, will be used to 1ift out pieces of equipment to be
packaged for disposal.

At present, radiation levels in XC-2, XC-3, and. the PPC are low enough for

contact operations and it is planned to decontaminate XC-1 to a level where
it can be entered and work conducted in the cell. Some cutting operations

may be done from a shielded working cage remotely or semi-remotely from the
top of the cell. - ‘

The disassembly of contaminated equipment in an otherwise "clean" area,
such as the low-enriched uranium product weigh tank, will require special
procedures to prevent contamination spread. A stripable plastic coating
will be applied to the floor and-a greenhouse will be constructed over the
equipment to confine and collect particulate material produced by the
cutting process. A typical greenhouse is illustrated in Figure 6.4-3. A
large squirrel-cage blower will be used to pull air through a HEPA filter
preceded by a fiberglass roughing filter, all of which will be mounted on a
wheeled cart. A flexible duct will couple the cart unit to the enclosure
unit where the cutting will be done. Another fiberglass roughing filter

will be installed in the ventilation outlet of the enclosure. Radiation
6.4-11
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SQUIRREL|

CAGE
BLOWER

©

ROUGHING FILTER

FLEXIBLE DUCT

GREENHOUSE

FIGURE 6.4-3

Typical Greenhouse Enclosure
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detection devices will be used to monitor the buildup of particulates. The
filters will be changed when either the dose rate from the collected radio-
active particles or the differential pressure across the HEPA filter
reaches predetermined levels. '

The glove boxes will be packaged and removed using proven techniques. The
interior of each glove box will be vacuumed with a criticality-safe vacuum
cleaner. The interior surfaces will then be wiped down with a sponge
soaked-in decontamination solution or, if the glove box is watertight, a
high pressure nozzle sprayer will be used. The glove boxes will then be
completely filled with foam-in-place polyurethane and sectioned for
packaging.

Equipment removal activities in the ARC, HAC, LWA, LWC, MRR, SST, and UWA
require a thorough radiation survey to ensure that dose rates will allow
contaét work to be done. "Hot" spots will be removed or shielded as
necessary to minimize exposure to personnel.

Access into the LWC is through a single door. The nine tanks in the cell
kange in diameters from 3 feet 6 inches to 9 feet, and up to lengths of
11 feet 6 inches. Hoists and scaffolding will be erected and the tanks
sectioned with a plasma arc torch for handling and packaging in the cell.

Equipment ihAthe'ﬁAC will be removed in a manner similar to that used in
the LWC, since both primarily contain tanks.

There are five ANCs, an SC, and an SSC which are connected by hatches
through interfacing walls. Access into the ANCs and the SC is through the
cell doors located in the analytical decontamination area. The SSC has a
concrete hatch in the ceiling and a conveyor system between the cells. The
cells are equipped with master-slave manipulators and viewing windows to
allow remote operations. It is anticipated that conditions in the cells
will permit contact activities.

Contaminated equipment and materials in accessible areas of the process
building will be removed and packaged. These areas contain instrumenta-
tion, glove boxes, ductwork, and laboratory equipment.
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Procedures for removing contaminated equipment and decontamination of .
accessible areas begin with equipment removal in the laboratories and sho
and proceed to the aisles. Dose rates are low enough to allow contact
operations. Contaminated process piping in these areas will be severed at
the wall penétration and decontaminated to unrestricted use levels. If
decontamination to this level is not possible, the pipe will be sealed and
removed at the time of demolition. A1l floor tiles will be removed, the
adhesive scraped off, and the floors surveyed. Any contaminated concrete
will be removed by spalling.

Following equipment removal from the main processing building, the.next
phase will he mechanical decontamination of the prucess area structuras.
Many of the process cells are either completely stainless steel-lined or
the floors are‘stainlesé steel-Tined and walls and ceiling are coated with
Carboline.. Carboline-coated surfaces will be washed'down, surveyed, and
the residual contamination spalled off using a'vaCUUMblaster or similar
device. Stainless steel liners will be cut free and sectioned using a
plasma torch. Highly contaminated liners will be transported to the EDR

. for decontamination in the soaking pit.. The contaminated floor drains in
the cells will be capped, and removed durihg demolition. .

The accessible area structures will be surveyed and decontamﬁnated,
starting with the laboratories and working towards potentially "cleaner"
operating and viewing aisles. Loose contamination will be vacuumed and
residual contamination spalled off.

The ventilation system will be the last portion of the main process
building to be decontaminated. Most -of the contamination requiring removal
is located in the process cell exhaust duct system. Other duct systems
will be surveyed and decontaminated or remnved as necessary. Uncon-
taminated ductwork may be removed for salvage or left in place for removal
during building demolition.
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The HEV room serves the PMC, GPC, and the CPC and is expected to require

considerable decontamination efforts. The filters will be removed fol-

lowing procedures used during plant operations. The filter housing will

then be decontaminated and removed. The ductwork upstream of the HEV will
‘ be filled with ployurethane foam and sectioned with a reciprocating saw.

The VWR and OGC will also require decontamination. The VWR contains an air
washer and air washer circu1ati§h pump; contact activities are planned
here. Shielding will be provided where necessary to reduce dose rates when
removing equipment and decontaminating the room. The OGC begins at the
100-foot level (which is the ground level) and extends to the 144-foot
level. Filters, blowers, scrubbers, heaters, coolers, and condensers are
contained in the cell. It is anticipated that dose rates will be Tow
enough in the 0GC for contact activities. Access into the 0GC is from the
100-foot Tlevel or through the ARC. Concrete hatchcovers at the 144-foot
level can be removed to gain access through the top. A greenhouse will be
erected over the top hatch and a hoist used to 1ift the equipment out.

A final radiation survey will be performed of the entire process building,
except the‘f1oor drains and wall-penetrating pipe seétions which will have
been capped (these will be extracted during demolition), to ensure that all
contamination has been removed. This will complete decommiééioning

- operations and is the first step toward demolition.

The main process building will be demolished concurrently with the FRS,
once decontamination of the FRS is complieted. Demolition will be performed
by a subcontractor using appropriate industrial demolition procedures and
techniques. Decommissioning personnel will dispose of contaminated piping.

6.4.3.2. Fuel Receiving and Storage (FRS) Area
The FRS will be decontaminated to unrestricted use levels and then be

dismantled. Decontamination will involve removing the stored spent fuel,
draining and decontaminating the basin, removing all contamination from the
facility, and preparing for demolition.
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Operations in the FRS will begin with the removal of the spent fuel in the
storage basin. Equipment and procedures used during plant operation will
be employed.

The storage basin and CUP will be drained to a level approximately two feet
above the bhottom; this basin water will be sent to the Tow level waste
treatment facility. While draining these pools, the walls and fuel storage
racks will be washed down with a high pressure water nozzle to minimize the
possibility of contaminants becoming airborne. The two feet of water will
provide protective shielding and prevent loose contamination from becoming
airborne. A vacuum cleaner similar to those used for swimming pools will
he used to remnve residual solids from the basin and CUP., Solids will

be trapped in the vacuum discharge filter system and packaged for disposal.
Filtered Tiquids will be sent to the low level waste treatment facility.
A1l remaining water will be drained from the basin and CUP and sent to the
low level waste treatment facility. '

After the pools have been drained, the Stdrage}racks and equipment used fqr
operation of the pools wi11 be removed and packaged for burial. " The pools
will then be surveyéd'and decontaminated to unrestricted use 1eVe]s.
Removal of the Carboline coating from the pool walls and floors may be
required. A vacuumblaster will be used to- spall off the contaminated
coating and areas where contamination has penetrated the coating. The
drain to the Jow Tlevel waste treatment facility will be blanked for removal
during demolition. '

The water treatment equipment will be removed and the area decontaminated.
The cranes, brjdées, and platforms will be deactivated and decontaminated
for salvage, other nuclear use, or disposal. The adjacent cask decontam-
ination house, constructed of stainless steel, will be dismantled and
decontaminated. The walkways, walls, ceiling, and work areas in the FRS
will be surveyed and decontaminated to unrestricted use levels. Steel
surfaces will be stripped of paint and grime, or chemically decontaminated.
Concrete surfaces will be spalled using methods previously described.
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The FRS ventilation system will remain in operation while decontamination
work is being carried on in the FRS building. When all contamination in
the building has been removed, the ventilation system will be deactivated
and the ducts and filters removed. Contaminated ducts will be injected
with polyurethane foam and sectioned for packaging and disposal, in a
manner similar to that used for glove boxes and other ducts. Filters will
be removed following procedurés used during plant operations.

The final step conducted before demolition will be a radiation survey. Any
residual contamination detected will be removed. Demolition of the FRS
'will be done in conjunction with the main process building, following
normal demolition procedures. Below-grade structures and foundations will
be removed to a depth of two feet below-grade. The site will then be back-
filled, contoured with the surrounding.tenrain, and planted with native
vegetation. Uncontaminated concrete will be buried onsite, a large portion
of it in the below grade sections of buildings.

6.4.3.3 Waste Tank Farm _
The waste tanks will be dismantled and removed. The less contaminated

tanks will be removed first to test procedures and equipment.

Procedures for removing the waste tanks will require that they be eﬁpty and
the heel removed. The auxiliary facilities will then be removed, a green-

. house erected over the vault, the area over the top of the vaults. excavated,
'the tanks removed, and the clean vault backfilled.

The auxiliary systems that require removal are the ventilation system and
the instrumentation and controls. These systems, located in the WTF
shelter directly over the tanks, will be removed using contact removal
methods. Prior to removing equipment, a portable filtering system will be
attached to the vents of the tanks to prevent uncontrolled releases of
contamination to the environment. As equipment is removed, severed pipes
will be sealed. The shelter ventilation system will be decontaminated and
removed after all equipment has been taken from the shelter. The shelter

will then be removed.
6.4-17



UNCLASSIFIED UNI-1050

Dismantlement of the stainless steel storage taﬁks will probably be done
first as a system test. Dismantiement procedures will be evaluated and
modified if necessary before beginning the larger task of removing the
carbon steel tanks.

Decontamination sprayers will be installed through penetrations made in the
tank and vault. A chemical solution will be sprayed in, circulated, and
pumped out.

To prevent the release of radioactivity to the environment while penetra-
ting the tank top, and to support operations in the tank, a large green-
house structure designed to withstand year-round weather conditions will be
erected. Provisions will be made for simplified decontamination of the
greenhouse. ' |

Dismantlement will begin with major penetrations being made in the tank top
for removal of the tank‘intefhaTs. ‘Water will be pumped into the tank to a
few feet above the bottom to shield personnel from residual contamination

~on the tank floor. Radiation surveys will be taken to determine actual. .
shie1ding requirements. A shielded p]afform and remote cutting and -
handling equipment will allow for more direct operations inside the tank,
and will be used for removing the tank internals, including the vault
support columns. '

Tank internals will be removed in sections small enough to fit into
shipping containers for burial. Contamination levels will be measured as
the sections are extracted. Sections that do not meet requirements for
disposal as low-level non-TRU waste will be decontaminated using electro-
polishing or ultrasonic decontamination equipment located in a specially
cquipped area of the greenhouse, or in the soaking pit of the EDR. Tank
internals will then be packaged and shipped for burial. ‘

The tanks and drain pans will be sectioned, using a plasma arc torch, and
removed. These sections will also be surveyed for radioactivity and
further decontaminated as necessary. The concrete vault ceilings, walls,
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and floors will be mechanically decontaminated as required, and drainage
holes made in the bottom of the vaults. Radiation surveys will be con-
ducted to ensure that all radioactivity has been removed. The greenhouse
will then be dismantled and erected over the two carbon steel tanks suc-
cessively. As the final step, the vault cavities will be backfilled,
contoured, and vegetation planted.

6.4.3.4 Auxiliary Facilities

Dismant lement will involve the removal of equipment, structures, and any .
contamination from auxiliary facilities on the site. A radiation survey
will be conducted to identify contaminated areas. The laundry building is
the only area known to be contaminated; the utility room, maintenance shop,
warehouse, guard house, and temporary pipe shop are within the’contamin-
ation control area. Facilities outside of the eight-foot high exclusion
fence are not expected to be contaminated, but will be surveyed prior to
dismantlement. These facilities include the meteorology station, adminis-
tration building, electrical sub-station, environmental laboratory, and
farm. ' '

The laundry building houses washing machines and dryers for cleaning the
protective clothing used in radiation zones. This equipment will be dis-
connected and packaged for disposal. Contaminated hoods and ducts will be
removed using techniques similar to those used in the main process
building. Remaining equipment and piping which could be contaminated, but
cannot be 100 percent surveyed, will be removed and packaged as radioactive
waste.

The entire site will be surveyed to determine which portions may be
released for unrestricted use, and the extent of controls required on the
remaining portions., Site survey will include a sensitive gamma radiation
survey using portable instrumentation, and a comprehensive program of soil
and vegetation analysis to determine the distribution of radinnuciides and
resu]tiﬁg probable doses to humans. Radiochemical analysis will be used to
determine concentration of Iodine 129, as well as plutonium and certain
other radionuclides, in soil and vegetation.
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6.4.4 Wastes and Waste Disposal
Large quantities of radioactive wastes will be generated during the disma

tlement of the fuel reprocessing plant. These wastes must be disposed of
in a licensed burial ground or respiratory either on or offsite.

Radioactive wastes generated during djsmant1ement of the plant will include:

e Concrete rubble from mechanical decontamination of process cells, fuel
storage pools, waste tank vaults, and work areas.

o Protective stainless steel liners removed from the floors and walls of
high contamination areas.

e Contaminated process vessels, -equipment, -and piping.
o Sections of the Waste tanks.
° Spent'fue1 storage racks from the fuel storage pools.

e HEPA and roughing filters from the off-gas and building ventilation
systems.

e Glove boxes.
e Sections of ventilation ductwork and the main stack.
o Decontamination solutions.

¢ Combustible and noncombustible trash (protective clothing, contaminated
tools, paper, plastic, metal scrap, etc.).

As in the other decommissioning modes, we have assumed waste containing
more than 10 nCﬁ/g transuranics will be classified as TRU wastes and
shipped to a federal repository or to interim storage. Non-TRU wastes will
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be packaged in DOT-approved containers and either be buried onsite or
shipped to a commercial burial ground 1000 or 3000 miles from the West
Valley site.

Whenever possible, TRU wastes will be decontaminated for disposal as
non-TRU wastes. Techniques availabe for decontaminating TRU equipment
include electropolishing, ultrasonic cleaning, and chemical decontam-
ination. The EDR will be utilized for decontamination operations because
of its stainless steel soaking pit. '

TRU wastes will be categorized as low-level, intermediate-level, or high
level depending on the radiation level detected. Most TRU wastes will
6riginate in the CPC, PMC, GPC, and XC-1. Piping and process equipment
will be decontaminated for disposal as non-TRU radiocactive waste. The
majority of TRU waste will be contaminated concrete.

NRC has proposed that commercially generated wastes contaminated with TRU
elements above 10 nCi/g must be shipped to a federal repository for _

" permanent disposaL1 Neither a federal repository nor interim storage is
commercially available at the present time. Fire safety requirements at a
repository are assumed to require that all material accepted for disposal
be packaged in nonflammable containers. For this study, container and ‘
shipping requirements outlined in NUREG 0278 are assumed. TRU wastes with
low external radiation levels will be packaged in steel boxes and 55-gallon
drums which will be placed inside steel cargo containers measuring 8 x 8 x
20 feet. Cargo containers will be trucked in exclusive use vehicles.
Approximately 10 percent of the contaminated equipment and 30 percent of
the HEPA filters from the plant will require packaging in 30-inch diameter
by 10-feet long cylindrical steel canisters with 3 to 5 inches of lead
shielding, and shipment to the burial ground. Truck-mounted casks such as
these are currently licensed for the shipment of spent fuel. Auxiliary
cooling would not be required.

Proposed Rulemaking on Transuranic Waste Disposal. Published in Federal
Register, Volume 39, No. 32992, November 1969,
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Low-Tlevel, non-TRU wastes will be packaged for disposal in containers such
as'stee1 or plywood boxes, or 55-gallon drums, and be transported by truck
to a commercial burial ground.

Volume and packaging information for wastes generated in dismantling the
facility is summarized in Table 6.4-2. Shipping volume was calculated by
taking the total volume of major pieces of equipment such as vessels,
tanks, condensers, coolers, evaporatdrs, etc., from the facility and multi-
plying it by a factor of one and one-half. Piping volume was based on
information provided by NFS on the XCs. A ratio of linear feet of pipe per
major piece of equipment was calculated for the XCs, and this ratio was
assumed to also hold true for other cells. Waste volume for pipe was
assumed to be one and one-haif times the average volume of 1 1/2-inch

. diameter pipe.

The volume of contaminated concrete rubble was arrived at by taking

35 percent of the estimated concrete rubble :waste presented in the Barnwell
study (NUREG 0278). This was based on the fact that there are more stain-
less steel-lined cells in the West Va]]eyrFueT Reprocessing ‘Plant, it is a
smaller facility, and has operated a shorter time so that concrete coatings:
have a higher integrity. ‘ ' | '

The quantity of TRU waste was estimated from NUREG 0278 values and the
facility design. It was assumed that only a small quantity of equipment
and filters would be buried as TRU wastes because of decontamination. The
majority of TRU wastes will be composed of contaminated concrete generated
by decontamination activities. ' '

The shipping volumes for the fuel storage racks, HEPA and roughing fillers,
and trash were taken from the Barnwell sludy. The éstimale for shipping
volume of the glove boxes was based on inspection of the glove boxes in the
facility. The volume of 1iquid waste was calculated from the low level
liquid waste treatment facility average output -of 36 55-gallon drums of
solidified liquid waste'generated from every million gallons of liquid put
through the facility. It was estimated that one million gallons of low
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TABLE -6.4-2

Packaging and Shipping Data for Radioactive Wastes

Generated in Disma

ntlement

Waste Shipping Weight Container Number of Number of
Category Volume ft3 (Tons) Type Containers Shipments
TRU Waste - high level 500 17.5 * Steel Canister 10 3
- low level 4,500 . 158. Steel Boxes 41 5
Non-TRU Concrete 9,000 1 324, Plywood Box 80 10
Non-TRU Liquid Waste
Treatment 270 S 9.5 55-gal. Drum 36 1
Non-TRU Stainless 4 x 4 x 7 ft
Steel Liners 16,000 121.8 Steel Box 143 14
Non-TRU Equipment 4 4 x4 x7 ft
and Piping 50,000 1750. Steel Box 450 45
Non-TRU Fuel Storage 4 x 4 x 7 ft
Racks 24,000 180. Steel Box 215 22
Non-TRY Filters 1,100 5.5 Plywood Box 10 1
‘ 4 x 4 x 7 ft
' NoanRU Glove Boxes 2,000 Tl 50. P1ywood Box 20 2
Non-TRU Trash 10,500 "~} 157.5 55-gal. Drum 1,430 20
TOTALS 117,870 | 2773.8 - -- 123

OSO['INH
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Tevel waste would be generated from the fuel storage basin and internal and
external decontamination of process piping and equipment. The densities |
the wastes were calculated from the Barnwell study and applied to the
wastes estimated here to obtain their total weight.

6.4.5 Manpower
Estimates. of the manpower required to dismantle the West Va11ey Fuel Repro-

cessing Plant are presented in this section. It has been estimated that a
total 319 manyears are required to plan, obtain approval for, and carry out
dismantlement of the facility. Of this total, 230 manyears are managemnent
and support staff, and 89 manyears are ¢raflt lahar. This cstimate dues not
include manpower requirements for deimullition by a subcontractor. It also
does not include manpower for transportation of radioactive wastes to the
burial site and for final buria1; since the cost for burial was estimated
from waste volumes, weight, and distances.

The decbmmissioning work force is divided into two parts: 1) the decommis-
sioning support staff which p]éns, supervises, and provides supporting
services for the decommissioning activities; and 2) the craftsmen who
perform the actual decommissioning activities.

6.4.5.17 Support Staff Reguirements.

Support staff requirementé were developed after a review of the dismantling
operations. The staff organization needed for dismantlement of the West
Valley Plant is presented in Figure 6.4-4; the support staff will be
assembled during the planning phase., The initial management staff consists
of the project manager, project engineer, OA specialist, health and safety
supervisor, and project accountant. Other staff personnel will be added as
their services are required during the planning and operatinnal phases.

The support staff will gradually be reduced toward the end of dismantling
operations. Dismantlement support staff labor requirements are shown in
Table 6.4-3.
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6.4.5.2 Dismantlement Worker (Craftsmen) Requirements

Manpower estimates for each task were based on a decommissioning crew
composed of a foreman and several craftsmen selected according to the work
to be done. The time required to perform each task was estimated by
reviewing the quantity of equipment and the radiation and contamination
levels in each portion of the facility. Manweek estimates were arrived at
by multiplying the number of workers in each job category by the time
required to complete each task. A summary of the craftsmen manpower
requirements for dismantlement of the facility is presented in Table 6.4-4,
and further detailed in Tahles 6.4-5 through 6.4-8.

6.4.6 Ocvupational Radiation Exposure

Occupational radiation exposure-estimates were ca1cuTatéd'for those activi-
ties required to prepare the fadi1ity for demolition. Since virtually all
radioactive material will be removed prior to actual demolition, the demo-
Tition work itself will require no radiation exposure. The occupational
radiation-expOSUre estimates assume judicious attention to the as-low-as-
reasonably-achievable (ALARA) standard in reducing radiation exposures.

This includes maximum use of remote operatidns, destructive decontam-
ination,“shie1dihg; distance, and training to reduce radiation exposurc.

The estimates were formulated from work times and present dose'fates

assuming decontaminatinn factors as follows:

External Decontamination

PMC and GPC 100

A11 Other Areas ' 10
Internal Decontaminatinn. o :

XCs 2 and 3 ‘ 2

A11 Other Piping Areas 10
Remote Removal of Highly Radioactive 2-50

Equipment and Shie]ding
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TABLE 6.4-3

Summary of Estimated Support Staff Labor Requirements
--Dismantlement

Manyears of Labor
: Planning Decommissioning Demolition and
Employees (No.) Phase Operations Site Restoration

Project Management Personnel .
Project Manager 2 3 1

Quality Assurance Personnel
Quality Assurance Specialist ‘
Assistant Quality Assurance Specialist
Quality Assurance Clerks (3)

O~

.

(o)}

O ww
]
i

Decommissioning Operations Personnel
Project Engineer
Decommissioning Operations Supervisor
Operations and Maintenance Supervisor
Engineering Technicians (3) '
Radioactive Waste Disposal Specialist
Radioactive Waste Disposal Clerk
Maintenance Technicians (4)
Shift Supervisors (4)

N 0o

OO WO HN
. . (] ]
[$ 8]

HWWwowww
]
[]

NN
[}
'

Health and Safety Protection Personnel
Safety Review Committee (5)
Health and Safety Supervisor
Radiation Safety Specialist
Industrial Safety Specialist
Safety Technicians
Laboratory Supervisor
Analytical Technician (2)b
Radiation Exposure Records Clerk

Q1 N NN @
L
W W Www o
]
]

W

Safeguards and Security Personnel
SNM Accounting Specialist 0.6
SNM Accounting Technicians (2) --
Security Force Supervisor 2
Security Guards (5) 10 1

[S WIS e, e )
1
!

Support Services Personnel
Procurement Specialist
Procurement Clerk
Supply Clerks (2)
Custodian
Accountant
Accounting Clerk
Secretaries (5)

+a
W WWHhwWw

1
147 16

(@)} AN O
. .

(3]
(Ve

TOTAL

-ommittee consists of 5 members meeting 1 day per month.

bSafety Technicians and Analytical Technicians are accounted for in the craftsmen
requirement during decommissioning operations but are considered Support staff
during demolition activities.
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TABLE 6.4-4
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Activity L /‘“éw/ "'Z;'\Q’ /<§'§$°’G§ /- L§Q§.’ § & /d\g 6‘{’? ,\53’
A.0  Process Building - 3.9 5.0 6.1 1.4 10.0 2.9 2.1 2.1 6.8 50.3
B.0 FRS 0.4 0.4 1.8 -- 0.4 0.3 0.2 0.2 1.2 4.9
C.0  Tank Farm 2.5 3.8 3.0 - 43 9.1 0.7 -- 10.4  33.7

D.0  Auxiliary o |

Facilities 0.1 0.3 0.1 - -- - - -- -- 0.5
TOTAL Manyears 6.9 9.5 21.0 1.4 14.7 | 12.3 3.0 2.3 18.4 89.4
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TABLE 6.4-5

(In Manweeks)

Activity

A.D Process Building

A.1 Decon Process Equip-
ment and piping }
internals. 18 18 72 18 - -- -- - 18 144

A.2 Decon external sur-
faces of cell walls,
equipment piping, ‘
and vess=z1s. 32 32 128 32 -— - -- - 32 256

A.3 Remove equipment
and piping from the
process cells, extrac-
tion cells, and pro-
duct cells. 38 38 152 -- 152 38 38 38 76 570

A.4 Remove equipment
and piping from ‘
remaining cells. 22 22 88 - 88 22 - 22 22 44 330

A.5 Decon cell walls to
remove residual
contamination and
remove stainless ‘
steel linings. 12 24 24 - 24 24 - -~ 36 144

Subtotal Manweeks 122 134 464 ‘50 264 84 60 60 206 1444

G3I4ISSYIONN
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(In Manweeks)

Activity

TABLE 6.4-5

Cont'd)

(

a314ISSYIoNN

A.0 Main Process Building

A.6 Decon and remove
glove boxes and
hoods.

A.7 Remové equiprent and

piping from accessible “

areas.

A.8 Survey and mechen-
ically decon acces-
sible areas for un-
restricted release.

A.9 Remove ventilation
system.

A.10 Radiation Survey.

Subtotal

A.6-10
Subtotal A.1

-5

TOTAL Manweeks
TOTAL Manyears

6 6 28 6 12 - - - 2 66
1€ 48 192 - 192 48 18 48 9% 720
12 48 72 12 - 26 i e .24 192
4 14 81 -- 8 16 - - 14 170
3 12 B S 24
83 128 - 375 . 24 . 25 64 48 48 146 1172
122 13 464 .50 - 264 84 60 60 . 206- 1444
205 262. 839 74 520 - 132 108 108 352 2616
3.9 5.0 16T 10.0 2.9 2.1 2.1° 6.8  50.3

1.4
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Craftsmen Labor Requirements to Prépare FRS for Dismantlement

(In Manweeks)

Activity

Table 6.4-6

I\,u
.,
L5
o~
<
%\Q
&
~N

<

S
&
&G

£

0t/76)~

ley

Lapo,. k1)
Tota,

G3I4ISSYTIONN

B.C FRS

B.1 Remove stored
spent fuel.

B.2 Drain stcrage
basin and cask
unloading poal &
remove sclids.

B.3 Decon basin and
storage racks.

B.4 Remove racks
cranes and water
treatmen= equipment.

B.5 Survey and decon
FRS building
including the
cask decpntamin-
ation area.

B.6 Remove ventila-
tion system and
filters.

B.7 Final radiation
survey.

TOTAL Manweeks
TOTAL Manyears

/ ' §
o,/
S /58
/§ 5 /8
~
s Do §.:9
ib y < & o
w Q ~
§ J&§ /S5 8
F Q o~ (@] v

16 -

10

S
55 S
§8 /& /<
(o] 7] ')
'I\& b 0
g /o J
S =3 I

10 10 10

26

24

15

20

32

96

60

27

22 23 9% -
0.4 0.4 1.8  --

20
0.4

16 10 10
0.3 0.2 0.2
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(In Manweeks)

Activity

TABLE 6.4-7

Crafismen Labor Requirem

~
8”’6/7 S~
5%
C’@b
Scom
= T ¢

Q3T4ISSYIINN

C.0 WTF

C.1 Decon and remove

auxiliary faciltities. 3 3 12 -

C.2 Erect greenhouse
over each tank.

C.3 Excavate to top

tanks..

C.4 Remove top of

concrete vaults.

C.5 Dismantle tanks

and package as
waste.

16 16 e -
0 10 - -- -

2 12 -

16

10

24

24f~

32

32

48

352

30

208

62

120

1056

64 112 54 - 12 352
C.6 Survey and decoﬁ |

pans and vaults. 14 34 80 -- , I -- 12 162

C.7 Backfill vaults to
original ground
contour and plant .
vegetation. 12 8 - - 36 -- -- -- 60 116

TOTAL Manweeks 131 195 156 - 223 475 35 -- 539 1754
TOTAL Manyears 2.5 3.8 3.0 -- 4.3 9.1 0.7 -- 10.4 33.7

0S0L-INN
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TABLE 6.4-8

Craftsmen Labor Requirements to Prepare Auxiliary Facilities

(In Manweeks)

Activity

GITIISSYIONN

D.0 _ Auxiliary Facilities

D.1 Remove contaminated.
equipment from
laundry room. .2 2 2

D.2 Perform survey and
remove all contami-
nation from
facilities. 2 4 4

D.3 Perform final survey
of facilities. - 8 C -

D.4 Perform radiation
survey of the site
outside the exclusion
area.?a - - -

TOTAL Manweeks 4 14 6
TOTAL Manyears 0.1 0.3 = 0.1

a This task is performed by “support staff" during
support staff and in Table 6.4-3.

- 2 — -
.. 0.03 -- -

dismantling operations and

-- ] 27
-- 0.02 0.5

estimated under

0SOL-INN
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If conditions are not as expected or if exposure controls are not adequate,
the actual exposure received in doing the work could easily run twice the
estimated 750 man-rem or more.

* The estimates shown in Tables 6.4-9 through 6.4-12 assume that 10 hours per
week are spent performing work requiring no occupatioha] radiation expo-
sure, and that the majority of the remaining work is done in low background
areas within the plant.

6.4.7 Costs )

This section presents an estimate of costs for dismantling the West Valley
Fuel Reprocessing Plant. Costs are included for dirert lahor and subcon-
tractor activities; equipment and material; contaminated waste packaging,
transportation, and disposal;’and utilities, services and other overheads.

The cost to diSmantle.the facility is estimated at $31.0 million forlfrans—
porting radioactivé-wastes 1000 miles‘away, $32.1 million for transporting
radioactive wastes 3000 miles away, and $30.2 million for burying non-TRU
wastes onsite and disposing of TRU wastes 1000 miles away. Table 6.4?13 L

~ summarizes the cost estimates for dismantlement of the fuel reprocessing
plant. These figures were calculated By dividing the dismantlement costs
into two principal categories: decommissioning operations, and demolition
and site restoration (which was assumed to be subcontracted).

6.4.7.1 Decommissioning Operations Costs

Decommissioning operations costs were further divided into five categories:

Support Staff Labor
Craftsmen Labor

Equipment and Materials
Shipping and Waste Disposal

Utilities and Other Expenses.

These costs are summarized in Table 6.4-14,

6.4-34



Ge-¥'9

TABLE 6.4-9

Occupational Radiation Exposure Estimate to Dismantle Process Building

Background .

Manhours Level for Manhours
Total in Radia- Remote Work or in Back-
Activity Manweek s tion Areas Ent/exit (mr/hr)  ground area
A.0  Process Building .
A.1 Decontaminate process :
equipment internals. 144 4,320 . 3 4,300
A.z Decontaminate cell
walls, equipment,
piping, and vessels. 256 7,680 3 7,660
A.3 Remove equipment and
piping from the process
cells, extraction cells »
and product cells. 570 17,100 ? 16,935
A.4 Remove equipment and
piping from remaining S :
cells. 330 9,900 2 9,780
A.& Decontaminate cell walls
to remove residual con-
tamination and ramove
stainless steel
linings. 144 4,320 2 4,220
A.6 -Decontaminate and
remove glove boxes
and hoods. 66 1,980 3 1,960

Dose Rate
for radia-
tion Work

(R/hr)

0.1

S—oo o
(e N e, N -—

-0
oM

0.02

0.01

[ oy
=
(]
—
b3
wm
w
~ o
m
Total '@
‘Manhours Exposure
in Radia- for Task
tion Work  (man-rem)
20 14.9
20 25
100
50
10
5 123.9
100
20 59.6
100 0.4
[ e
=
N
=
20 6.1 &
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TABLE 6.4-9 (Cont'd.)

Background
‘ Manhours Level for Manhours
Total in Radia- ~ Remcte Work or in Back-
Activity Nanweeks tion Areas Ent/exit (mr/hr) ground area
A.7 Remove equipment and '
piping from accessible :
areas : 720 21,600 2. : 21,600
A.8  Survey and machan- |
ically decontaminated
accessible areas for _ :
unrestricted release 192 5,760 -- 5,760
A.9 Remove ventillation : '
system _ 170 5,100 5 B 5,079
A.10 Final radiation
system 24 630 0 630

Dose Rate
for radia-
tion Work

(R/hr)

[y
=
O
—
x>
wn
b
Total ;ﬂ
Manhours Exposurelo
in Radia- for Task
tion Work  (man-rem)
-- 43.2
-- 5.8
20
2 39.4
-~ 0
328.3

090L-INN
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" TABLE 6.4-10

Occupational Radiation Exposure Estimate to Dismantle FRS

-~ . Background
Manhours Level for Manhours
, Total in Radia- Remote Work or in Back-
Activity Manweeks tion Areas Ent/exit (mr/hr) ground area
.0 FRS
.1 Removed stored ‘
" spent fuel. 15 450 5 400
.¢ Drain storage basin and
cask unloading pool - 4
and remove sludge. 20 600. 5 550
3 Decontaminated basin '
and storage racks. 32 960 5 900
.4 Remove racks, cranes
and water treatment
equipment. 96 2880 5 2820
.5 Survey and decontaminate
FRS building including
the cask decontamination
area. 60 1800 .2 1800
.6 Remove ventilation
system and filters. 27 810 5 809
.7 Perform final radiation
survey of FRS. 5 150 0 150

. Dose Rate
for radia-
tion Work

(R/hr)

0.01

0.1

0.5

0.3

c
=
(]
—
=
w
wn
o
‘ Total |S
Manhours Exposure
in Radia- for Task
tion Work  (man-rem)
50 2.5
50 7.8
60 34.5
.60 - 32.4
-- 3.6
1 5.1
: [ o
=
0 0
- - ——d
3
85.9



TABLE 6.4-11

8¢c-¥"9

. c
=
Occupational Radiation Exposure Estimate to Dismantle WTF gz
' a
N
" Background . Dose Rate Total |5
Manhours Dose Rate for . Manhours for Radia--  Manhours Exposure
- Total in Radia- Remcte Work or in Back- tion Work in Radia-  for Task
Activity Fanweeks tion Areas Ent/exit (mR/hr), ground area (R/hr) tion Work  (man-rem)
C.0 Waste,Tank Farm .
C.1 Decontaminate and
remove auxiliary _
facilities. 30 900 3 860 0.1 40 6.6
C.2 Erect greenhouse over _
top of each vault 208 6240 1 6240 - -- 6.2
C.3 Excavate to top of
tanks 62 1860 0.5 1860 -- -- 0.9
C.4 Remove top of o - .
concrete vaults 120 3600 2 3570 0.02 30 7.7
C.5 Dismantle tanks and
package as waste 1056 31,680 5 31,640 0.1 40 158.6
C.6 Survey and decon- |
taminate pans and
vaults 162 4860 1. - -- -- 4.9
C.7 Backfill vaults to \
original ground contour =
and plant vegetation. 116 3480 0 -- -- -- 0 éf
184.9 &
o
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TABLE 6.4-12

Summary of Occupational Radiation Exposure Estimates -
— Dismantlement

Process Building - 328.3
FRS 85.9
WTF 184.9

Auxiliary Facilities ' "0
Subtotal  599.1
o+ 25% Contingency - 149.8

TOTAL . ' 4748.9 Man-rem: |
6.4-39
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TABLE 6.4-13

. Summary of Dismantlement Costs for Various
Burial Ground Locations

Cost (Millions of 1978 Dollars)

1000 Miles Onsited 3000 Miles

Decommissioning Operations 26.3 25.5 27.4
Demolition and Site Restoration 4,7 4.7 4.7

- TOTAL 3.0 30.2 32.1

8Assumes 1000-mile shipment of TRU wastes.

6.4-40



UNCLASSIFIED - ~ UNI-1050

TABLE 6.4-14

Summary of Cost Estimates for Preparation for Dismantlement

| Costs (Thousands of 1978 Dollars)

/

‘Process Aux.

Expense Item _ ‘ Planning Bldg. FRS WTF Fac. Total
Support Staff Labor® 2,654 3,117 302 1,963 29 8,065
Craftsmen Labor ) ——- 1,712 166 1078 16 2,972
Equipment and Materials® 26 -1,302 126 820 12 2,286
Shipping and Waste Disposal® '

1000-mile Shipment -— 1,984 192 1,249 19 3,444

3000-mile Shipment T -— 2,505 243 1,577 23 4,348

Onsite Burial of Non-TRU Wastes,

1000-mile Shipment of TRU Wastes -—- 1,621 157 . 1,020 15 2,813
Utilities and Other Expensgsa 1,500 1,584 154 997 15 4,250

1000-mile Shipment TOTAL
3000-mile Shipment TOTAL

Onsite Burial of Non-TRU Wastes,
1000-mile Shipment of TRU Wastes

TOTALP

5,225 12,124 1,175 7,634 114 26,272

b 5,225 12,774 1,239 8,044 119 27,401

5,225 11,670 1,131 7,348 109 25,483

4These costs have been apportioned to each section of the facility in the same
ratio as the craft labor costs.
bInc]udes 25% contingency.
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Labor costs were arrived at by applying owner costs for each employee
classification to manyears (from Section 6.4.5, Manpower). Owner costs
were determined by adding 70 percent of labor rates, to cover benefits anu
overheads, to current labor rates. These pay rates and owner costs are
presented in Table 6.4-15. Staff support costs to the owner were arrived
by adding another 10 percent to cover the facility owner's administrative
expense. Support staff costs are detailed in Table 6.4-16. Craftsmen
Tabor costs are presented in Table 6.4-17.

The estimated equipment and material required and associated costs are
summar-ized in Table 6.4-18. These cousts are exclusive of burial con-
tainers, which are covered in conjunction with shipping and waste disposal
costs. A considerable quantity of equipment presently available at the
facility would also be used. Although some salvage value is possib1e from
the equipment, there is a considerable probability that it will become
contaminated and will require either disposal or controlled future use.

Shipping and.Waste disposal costs have been estimated for three cases:
burial of all wastes at 1000 miles, burial at 3000 m11es, and - burial ons1te
of all but TRU wastes. In all cases, sh1pment is presumed to be in
DOT-approved containers. Because of proposed ru11ngs1, all TRU wastes

have been assumed to be transported offsite. . .Where non-TRU wastes are
buried. onsite, TRU wastes were assumed to be transported TOOO miles for
interim care or to a federal repository (neither site is presént1y
available).

The basic factors used in estimating waste disposal costs are summarized in
Table 6.4-19. By applying these factors to the waste volumes in Section
6.4-4, the disposal costs were calculated as shown in Tables 6.4-20 through
6.4-22. Only the shipment costs vary between the 1000 and 3000 mile
shipments. In the onsite burial option,- only the time and equipment cost
for burial are included. The decommissioning wastes will increase the
total curies in the burial ground by only a small percentage and this is -
not expected to increase the extent or duration of surveillance required.
Additional savings might be realized in onsite burial by not using DOT-
approved shipping containers and by transporting oversized loads.

Federal Register, Volume 39, No. 32992, November 1969.
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TABLE 6.4-15

Pay Rates? and Owner Costs for Decommissioning Employees
— Dismantlement

Employee

Project Manager

Project Engineer

Health & Safety Supervisor

Quality Assurance Specialist
Decommissioning Operations Supervisor

Plant Operations & Maintenance Supervisor

Radiation Safety Specialist
Industrial Safety Specialist
SNM Accounting Specialist
Accountant

Radioactive Waste Disposal Specia]ist,

Procurement Specialist
Security Force Supervisor
Laboratory Supervisor
Assistant QA Specialist
Secretary

. Radwaste Disposal C1erk
QA Clerk

Accounting Clerk
Radiation Exposure Records Techn1c1an
Procurement Clerk

Supply Clerk

- Custodian

- Foreman

Shift Supervisor
Decommissioning Technician
Equipment Operator
Mechanical Technician
Maintenance Technician
Welder

Pipefitter

Electrician

Instrument Technician
Safety Technician

SNM Accounting Technician
Analytical Technician
Engineering Technician
Chemical Makeup Operator
Security Guard

Safety Review CommitteeP

Annual Base Pay

43,000
35,000
33,000
29,000
32,000
32,000
24,000
25,000
25,000
22,000
22,000
20,000

20,000

22,000
20,000
12,000
12,000
12,000
12,000
16,000
12,000
12,000
12,000
21,000
22,000

20,000 -

18,000
18,000
18,000
16,000
16,000
19,000
20,000
16,000
16,000
16,000
16,000
15,000
15,000

el

UNI-1050

Annual

Owner Cost

73,100
59,500
56,100
49,300
54,400
54,400
40,800
42,500
42,500
42,500
42,500
34,000

- 34,000

42,500
34,000
20,400
20,400
20,400
20,400
27,200
20,400
20,400
20,400
35,700
42,500
34,000
30,600
30, 600
30,600
27,200
27,200
32,300

34,000

27,200
27,200
27,200
27,200
25,500
25,500
500/day

dPay rates are estimated to be representative of highly qualified experienced

individuals in each job category in the nuclear industry.

ork as consultants on a daily basis.
expenses is also included.

An allowance for travel and 1iving
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TABLE 6.4-16

Summary of Estimated Support Staff Labor Costs

— Dismantlement

Employees (No.)

Project Manager Personnel
Project Manager

Quality Assurance Personnel
Quality Assurance Specialist
Assistant Quality Assurance Clerk
QuaTity Assurance Clerks (3)

Decommissioning Operations Personnel
Project Engineer

Decommissioning Operations Supervisor (1)
" Operations .and Maintenance Supervisor

Engineering Technicians (3)
Radioactive Waste Disposal Clerk

Radioactive Waste Disposal Specialist

Maintenance Technicians .(4)
Shift Supervisors (4)

Health and-Safefy Protection Personnel

Safety Review Committee
Health and Safety Supervisor
Radiation Safety Specialist
Industrial Safety Specialist
Safety Technicians?@
Laboratory Supervisor
Analytical Technicians (2)2

Radiation Exposure Records Technician

Safeguards and Security Personnel
SNM Accounting Specialist
SNM Accounting Technicians (2)
Security Force Supervisor
Security Guards (5)

Support Services Personnel
Procurement Specialist
Procurement Clerk
Supply Clerks (2)
Custodian
Accountant
Accounting Clerk
Secretaries (3)

TOTAL

UNI-1050

Cost (Thousands of 1978 Dollars)

Decommissioning
Planning Phase Operations

146 219
99 148
34 102
12 104
119 179
98 163

11 ‘163
82 245
31 61
64 128
245 367
340 510
60 . 90
112- 168
82 - 112
85 178
85 128
8 82
26 255
163
68 102
255 382
34 102

20 Al -
8 122
.41 61
85 128
41 61
122 306
2,413 4,920

dsafety and analytical technicians for planning and decommissioning
operations are included in craftsmen labor estimates.
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Worker Cost

TABLE 6.4-17

Summary of Craftsmen Labor Costs

— Dismantlement

Costs (Thousands of 1978 Dollars) °

UNI-1050

Process Auxiliary

Employee Building FRS WTF Facilities Total
Foreman 139 14 89 4 246

Safety Technician 136 11 103 8 258 ’
Decommissioning Technician 548 61 102 3 714
Analytical Technician 38 -- - -- 38
Equipment Operator 306 12 132 -- 450
Welder 79 8 248 -- 335
Electrician 68 6 23 - 97
Pipefitter / 57 . 6 -- - 63
Other Skilled Labor 185 33 283 - 501
Subtota] 1556 151 ‘980 15 2702

Owner Overheads 156 15 98 1 270 ‘
| TOTAL 1712 166 1078 16 2972
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TABLE'6.4-18

Estimated Equipment and Materials Costsa

Subtotal
Owner Overheads
TOTAL

aDoes not include waste containers.
6.4-46

—Dismantlement
Description Quantity

Portable Plasma Torch and Power Supply 4
Track Drill 1
Modified Rock Splitters and Power Supplied 6
Shielded Five-Ton Crane 1
Three-Ton Crane 1
Shielded Front-End Loader 1
Shielded Working Cage. 1
Shielded Working Platform 1
Greenhouse Building 1
Adjustable Scaffolding 1
6 Jackhammers and 2 Compressors 6 + 2
Air Operated Rock Drill 3
Air Operated Hack Saw 2
Polyurethane Foam Generator
Radiation Detection and Analyzing Equ1pment -
"Mist Eliminators 8
Flush Chemicals --
Expendable Supplies 60 mos.
Ventilation Equipment -
Mockup and Training Facilities —_

. Vacuum and Remote Cleaning Equipment 2

UNI-1050
Cost
(Thousands of
1978 Dollars)
Per Unit Total
50 200
40 40 -
8 48
100 100
13 13
54 b4
-- 450
-- 230
- 115
10 10
- 54
1
- 0.5
5 5
- 75
2 16
— 170
24 mo® $1 384
36 mo@ $10
-- 10
-- IOQ
1 2
2,080
_208
2,286
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TABLE 6.4-19
Waste Disposal Cost Data

Expense Item "~ Costs (1978 Dollars)

Container Costs

4 ft x 4 ft x 7 ft steel box . 600 ea
4 ft x 4 ft x 4 ft steel box . 450 ea
Plywood Box - o : 4O/yd3
55-gallon Drum 20 ea

HLW Canister . . . 5000 ea

Freight. Charges .
Truck C : : 1.05 per mile

Waste Disposal -Costs

Surface Burial : ' 5.00 ft3
Interim Storage or Federal Repositories a :
High-level Waste - - 2220/¢t3
Low-level Waste - - : 65/Ft3
‘Cask Rental Chérgesa
High-Tevel Waste Cask - ' . 2000/day
Intermediate-level Waste Cask ' ‘ - 1000/day

3values are from NUREG 0278, casks may be available commercially for

substantially less.
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TABLE 6.4-20

Estfmated Packaging, Shipping, and Waste Disposal Costs

for Dismantlement — 1000-mile Shipment

aShipping includes high level waste cask renta] for 23 days per shipment.

UNI-1050

Cost (Thousands of 1978 Dollars)

6.4-48

Waste Category Container Shippiqg Disposal Total
NON-TRU
Concrete Rubble 48 11 46 105
Solids from Low Level
Liquid Waste Treatment. 1 1 2 4
Stainless Steel Lines 86 15 80 181
Equipment and Piping 270 47 250 567
Fuel Storage Racks 36 23 120 179
HEPA and Roﬁghing Filters 6 i | 6 13
Glove Boxes 3 2 10 15
Trash 29 21 76 126
~ Subtotal 479 c121 590 1190
- _
High Level Wastesd 50 466 - 1,110 1,626
Low Level Wastes _18 — 5 292 315
Subtotal 547 592 1,192 3,131
Owner Uverhead 55 50 199 313
TOTAL 602 651 2,191 3,444
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TABLE 6.4-21

Estimated Packaging, Shipping, and Waste Disposal Costs
for Dismantlement — 3000-mile Shipment

‘ : Cost (Thousands of 1978 Dollars)
Waste Category ‘ Container  Shipping Disposal Total

NON-TRU
Concrete Rubble 48 52 46 146
Solids from Low Level
Liquid Waste Treatment 1 2 2 -5
Stainless Steel Lines | 86 44 80 210 -
Eqﬁipment and Piping 270 142 - 250 662
Fuel Storage Racks , 36 69 120 225
HEPA and Roughing Fi1tefs 6 1 6 13
Glove Boxes 3 6 10 19
Trash - 29 X 76 . 168
Subtotal 479 379 500 1,448
TRU
High Level Wastes@ : - 50 1,019 1,110 2,179
Low Level Wastes S o 18 16. _292 . _ 326
Subtotal 547 ‘1,414 1,992 3,953
Owher Overhead 55 141 199 395
TOTAL 602 | 1,555 2,191 4,348

ashipping includes high level waste cask rental for 50 days/shipment.

6.4-49



UNCLASSIFIED | UNI-1050

TABLE 6.4-22

Estimated Packaging, Shipping, and Waste Disposal Costs
for Dismantlement — Onsite Burial of Low Level Wastes

Cost (Thousands of 1978 Dollars)

Waste Category . Container Shipping Disposal Total
NON-TRU |
Concrete Rubble 48 3 10 61
Solids from Liquid Waste Treatment | 1 - - 1
Stainless Steel Lines . 86 2 12 100
Equipment and Piping 270 10 52 332
Fuel Storage Racks ’ 36 5 24. 65
HEPA and Roughing Filters 6 A 1 7
Glove Boxes 3 Lo=- 2 5
Trash 29 .. 5, vi1A 45

Subtotal 479 5 112 6ls

TR | .
High Level Wastesd 50 . 466 1,110 1,626
Low Level Wastes 18 5 292 315
' subtotal 547 496 1,614 2,557
Owner. Overhead 5550 151 256

TOTAL 602 546 1,665 2,813

aShipping includes high level waste cask rental for 23 days.
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The estimated costs of utilities, license fees, and other owner expenses
for decommissioning operations are presented in Table 6.4-23. The expenses
included in the table are: electricity and other utilities, license fees,
travel and miscellaneous expenses, and nuclear liability and conventional
insurance premiums. For this estimate we have considered that the facility
would continue under NRC Ticense and New York State ownership. NFS is
currently paying a lease fee of $664,000/year which will be lost income to
the State. NFS also currently pays property taxes, which will not be
required of the State.

6.4.7.2 Demolition and Site Restoration Cost

Demolition and site restoration costs were divided into five categories to
calculate the cost:

Support Staff Labor
Subcontractor Activities
Shipping and Waste Disposal
Utilities and Other Expenses

Miscellaneous

| Table 6.4-24 presents a summary of cost estimates for demolition and site
restoration.

- The support staff consists of management, engineering, safety, security,
and other personnel not directly involved with the demolition and site
restoration operations. Support staff labor costs for demolition and site
restoration are presented in Table 6.4-25,

The estimated costs of demolition and site restoration activities carried
out by a subcontractor are summarized in Table 6.4-26. The major expense
item is demolition of the main process building and the FRS. Demolition of
the West Valley facility is estimated to involve 30,000 cubic yards of
concrete. Contractor demolition costs to demolish a structure are esti-
mated at $80/yd3. The volume estimate was scaled down and the cost per
cubic yard was escalated from the NUREG 0278 estimate to allow for
inflation. A separate $100,000 subcontract to analyze samples for unre-
stricted release of the site is also included.
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TABLE 6.4-23

Estimated Cost of Utilities and Other Owner Expenses
— Preparation for Dismantlement

Cost (Thousands of

Expense Item 1978 Dollars)
hLicense Feesi ‘ 50
Electricity and Other Utilities . 2,600
Insurance . 500
Travel and Miscellaneous 1,100
“ TOTAL - . 4,250
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TABLE 6.4-24

Summary of Cost Estimates for Demolition and Site Restoration

UNI-1050

Expense Item | Cost (Thousands of 1978 Dollars)

Support Staff Labor

Craftsmen Labor

Subcontractor Activities
Shipping and Waste Disposal
Utilities, and Other Expenses

Miscellaneous

Subtotal

+ 25% Contingency

TOTAL

6.4-53

525
3,190
5

45

13

3,778
945

4,723
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TABLE 6.4-25

Summary of Estimated Support Staff Labor Costs
—Demolition and Site Restoration

Cost (Thousands of 1978 Do11ars)

Employees (No.) . Demolition
Project Manager Personnel
Project Manager 73
Decommissioning Operations Personnel
Project Engineer 60
Health and. Safety Protection Personnel
Health and Safety Supervisor 56
Salety Technicians 109
Ana1ytica1 Technictans 54
- Safeguards and Security Personnel 3 :
Secur1ty Guards . 102
Support Services Personne1 ' .
Accountant = - _ - 43
‘Accounting Clerk - : 21
Secretary - o 20
| Subtotal -~ = 538
Owner's Overhead S 54
TOTAL - 592
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During demolition of the building structures, contaminated process piping,
and drains embedded in the concrete will be removed. The costs for
shipping containers and waste disposal-for these materials removed during
demolition is estimated to be $5,000. The estimated utilities and other
expenses are shown in Table 6.4-27. Costs for office supplies, minor cash
outlays, and other miscellaneous expenses are covered under miscellaneous
costs (estimated at $13,000).

.6.4.8 Public and Worker Safety
Consequences of activities and accidents which may occur during disman-

tlement of the West Valley Plant have been evaluated and are discussed in
the following sections.

- 6.4.8.1 Planned Activities to Prepare for Dismantlement
The major environmental release.of airborne effluents in this disposition

mode will originate from initial processes in external decontamination of
the cells, just as in the other modes evaluated. Public exposure from this
activity will result in 0.05 man-rem whole body exposure and 0.41 man-rem
to the lungs for the general population (details of the radiation exposure
estimates are provided in Section 6.1.8). Additionally, airborne vapors
generated by sectioning of equipment within the cells will be removed by
[ICPA filtration. Occupationdl radiation exposure is estimated at

750 man-rem.

Liquid effluents will be generated in the same manner and concentration as
in the layaway and protective storage modes.

The radiation exposure and industrial safety hazards to which workers will
be subjected in dismantlement are significantly greater than in other modes
which require fewer manhours in the facility.
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TABLE 6.4-26

Estimated Subcontractor Costs for Demolition and Site Restoration

Process Building Cost (Thousands of 1978 Dollars)

Demolish Process Building and FRS

Lower main stack 22
Remove roof, doors, structural steel, etc. 63
Remove building equipment . )

Demo 1ish concretéistructure  .' L o 2,400
Backfill to grade [ -
Demolish auxiliary facilities S 110
‘Restore site ' - o B 125
 _ Analyze samples from site summary. 1__‘ - - 100
© Suhtotal 2;§00

Owner's Overhead . . 290

. TOTAL . 3,190
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TABLE 6.4-27

Estimated Cost of Utilities and Other Owner Expenses
— During Demolition

Cost (Thousands of

Expense Item : 1978 Dollars)
License Fees J 10
Electricity and Other Utilities 10
Insurance , 25
Miscellaneous 13
TOTAL 58
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6.4.8.2 Accidents During Dismantlement

Those accidents which may occur while the facility is being prepared for
dismantlement are generally similar to those which might have occurred
during operation. However, since the radionuc]idé»inventory in the
facility is less than during operation, the consequences of possible
accidents are correspondingly reduced.

Accidents analyzed for the operating facility include: criticality within
any of the processing ce11s], criticality in the fuel storage'poo1],

chemical EXplosion1, and other lesser accidents.

A criticality is considered much less 1ikely to occur during decommis-
sioning than during operation due tv the greatly reduccd guantities of
-material in the facility. Safeguards to prevcnt cr1t1ca11ty will 1nr1ude
use of critica]ity-safe containers, “"poison" tanks (tanks conta1n1ng
‘neutron-absorbing material), and dilution. For the operatfng facility, a
‘cfitica1ity~of 1020 fissions was predicted to give a 5.85 rem/person -dose
to the highest exposed member of the genera1 populat1on?. The dose tu
workers outside the cell where the cr|t1ca11ty occurred would be 511ght due .
to the sh1e1d1ng provided. '

A criticality in the fuel storage pool was evaluated for the operating
plant. A1l fuel would be removed in accordance with normal operating
procedures prior to any other deconmissioning éctivity.

Physical design of the storage basin and safeguards employed during
operation make a criticality incident in the fuel storage pool highly
unlikely; however, if such an incident were to occur, energy generation
would be equivalent to a 10-MWT boiling water reactor for three hours.
Radiation from the criticality would be shielded by the water in Lhe
basin. Fission products released into the pool water under the most
adverse meteorological conditions would not exceed maximum permissible
concentrations established in 10 CFR Part 20.]

FSAR REV4, Sept. 1969, FSAR 1973, Section X-3
NRC - Interim Safety Evaluation

FSAR VII 1.73, 1963
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The predicted frequency of radiation overexposure was estimated from NRC
data for nuclear power reactors from 1971 to_1975.2 During that period,
there were 96 overexposures to external radiation for 58,030 man-rem bf
occupation radiation exposure. We have estimated 0.165 overexposures per
100 man-rem (1 overexposure per 606 man-rem). To prepare the facility for
dismantlement will require 750 man-rem. We therefore predict 1.2 over-
exposures.

A chemical explosion while the facility is being prepared for demolition,
" although potentially very serious in terms of worker safety and destruction
of property, is not expected to exceed the maximum permissible concen-

3 Great care

tration for mixed fission products at the site boundary.
will be taken in preparing and approving chemical decontamination proce-
dures to assure the compatibility of chemicals and to prevent the buildup

of explosive gases.

Other lesser accidents have a potential for serioué worker injury but are
not expected to have serious offsite consequences. The accident rates
shown in Table 6.4-28 have been observed on work in nuclear faci1ities4
and applied to other decommissioning studies.5

If we apply these rates to the preparation for dismantlement activities, we
can expect an accident frequency less than for construction, but greater
than for normal operation. We have conservatively assumed construction
accident rates in predicting 3.6 loss time injuries and 0.030 fatalities
during preparation for dismantlement.

1 FSAR VII 1.73, 1963

2 W. Wekreger, NRC Review for Assuring that Occupational Radiation Exposures
Will Be As Low As Reasonably Achievalbe - Paper given Nov. 1976, ANS Meseting

3 FSAR VII 1.73, 1963.

4 Operational Accidents and Radiation Exposures Experienced within the USAEC
1943-1970 Wash 1192, 1971

NUREG 0278 6.4-59



UNCLASSIFIED - UNI-1050

TABLE 6.4-28

Construction/Industrial Accident Frequencies
(Nuclear Facilities)

Frequencies
(Accident /100 Manhours)
. 1943-70
Accident Category Job Classification 28 Year Average
Lost Time Injuries: Heavy Construction , : 10
ATl Construction | 5.36
DOE Uperations 2.12
Fatalities: » Construction ' 0.042
" DOE Operations 0,023

Govérnméht Functions - 7 0.004
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Actual demolition of onsite structures will require the use of a consider-
able quantity of explosives and many hours of heavy equipment operation.
This type of work is routinely performed in industry but does entail some
risk. The large buffer zone around the site should prevent damage to the
general population from all activities but transportation of explosives to
the site, which will be done in strict accordance with DOT regulations.

6.4.8.3 Transportation Safety

Transportation of radioactive wastes generated during the dismantlement of
the fuel reprocessing plant will pose some risks to the public and to
transportation workers. Radiological effects of dismantlement transport

operations include external radiation exposure to the transportation worker
and the public from normal transport operations, and potential radiation
exposure to the public from the release of radioactive material in trans-
portation accidents. Nonradiological effects of dismantlement transport
operations include the potential of chemical pollutant releases, and
injuries and fatalities similar to accidents in the transport of nonradio-
active materials.

Estimated routine radiation doses from truck transport of the radioactive

wastes are shown in Table 6.4-29. Dose calculations are based on maximum

allowable dose rates for'shipment in exclusive-use vehicles and are there-
fore conservative. Information on the number of truck shipments is taken

from Section 6.4.4.

The method and assumptions uséd in estimating the radiation dose from
normal transport operations were based on NUREG-0278 assumptions. As seen
in Table 6.4-29, the estimated routine radiation dose to the transportation
workers and general public is about 22 man-rem for transporting the wastes
1000 miles, about 67 man-rem for transporting the wastes 3000 miles, and
about 3.2 man-rem for onsite burial of non<TRU and 1000 mile shipment of
TRU.
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TABLE 6.4-29

Estimated Routine Radiation Dose From

UNI-1050

Truck Transport of Radioactive Wastes from Dismantlement

Group

Transportation Workers
Truck Drivers
Garagemen

General Public

Onlookers .
Other General Public

'Transportatibn Workers
Truck Drivers
Garagemen

General Public
Onlookers
Other General Public

Transportation Workers
Truck Drivers
Offsite
Onsite
Garagemen

General Public
Onlpokers
‘Other General Public

Dose Per Shipment
(Man-rem)

1000 Miles Away

0.15
0.0015

0.0L5
0.015

13000 Miles Away
0.45

0.0045

0.045
0.045

Onsite Burial of Non-TRl
1000 Mile Shipment of TR

.002
.015
.0015

0.15
0.015

6.4-62

Total Radiation
Dose For A1l Shipment
(Man-rem)

18.45
.18
TOTAL  18.63

1.85
1.85
TOTAL 3.70

55.35
.55
TOTAL  55.90

5.54
5.54
TOTAL  11.07

.016

1.73

17

TOTAL 1.92

1.20
12
TOTAL 1.32
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For burial onsite of non-TRUE wastes, it is assumed that a single driver
will be required for one hour per each shipment, that wastes will be
trucked to the onsite burial ground in a DOT-approved exclusive use
vehicle, and that associated limits .on radiation levels will be applied.
TRU wastes will be trucked to a Federal repository or to interim storage
1000 miles away. With these . assumptions, the estimated radiation dose to
the transportation worker is 1.9 man-rem. The radiation dose to the
general public is estimated at 1.3 man-rem.

The primary potential radiological effect of dismantlement transportation
accidents is the release of radioactive material and the resulting
radiation dose to the public. Minor accidents are not likely to result in
a loss of containment or a release of radioactivity. A small percentage of
accidents of moderate severity are postulated to result in a breach of
package containment and a release of material. Most serious accidents
would result in some loss of containment.

Should a breach of containment occur and combustible waste burn in an open
fire, only a small fraction of the radioactivity would be widely dispersed.
Most of the radioactivity, perhaps as much-as'99 percent, would remain in
the ashes.]_ | '
A severe collision or other impact that resulted in breach of a container
of concrete rubble would cause some dispersion of material. However, most -
of the material would return to the ground within a few hundred feet of the
point of release. The fraction of respirable materials released is esti-
mated to be less than 10'3. Concrete is noncombustible and the effects

of a fire would be very limited.

1 Directoraté of Regulatory Standards, Environmental Safety of Transportation
of Radioactive Materials to and from Nuclear Power Plant, WASH-1238,
U.S. AEC, Washington D.C., 1972.
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Decontamination of process equipment, stainless steel plate, and other
items of metal scrap would result in the removal of all Toosely held
surface contamination prior to shipment. The most likely result of a
transportation accident involving contaminated metal parts would be a
release of semivolatile surface contamination as the result of a high
temperature fire.

In a transportation accident involving radioactive materials, carriers are
required to follow DOT?prescribed procedures designed to mitigate the
consequences. DOT regulations require prompt reporting of any transpor-
tation incident involving shipment of radioactive material in which fire,
breakage, $pillage, ur suspected radioactive contamination occurs. The
regulations also specify guidelines for remedial actions in the case of
actual or suspected release of radicactivity from a .shipping container.

The principal nonradiological transportation safety impact is the potential
for injuries and fata]itieélfrom ‘the transportation accident. .Table 6.4-30
provides a summary of transportation accident statistics for truck trans-
port operations. R ‘ o

" Negligible safety impacts are expected from chemical pollutants for truck -
shipments. The number of truck shipments for transporting wastes generated
by dismantlement operations is a miniscule portion of the total numher nf
U.S. truck shipments. '
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Statistical Frequenciesa

TABLE 6.4-30

Nonradiation Transportation Accident Statistics — Dismantlement

Expected Occurrences

1000° Mile Shipment

3000 Mile Shipment

Onsite Buria]b

Accidents/Vehicle Mile
Injuries/Accident

Fatalities/Accident

6.9 x 10-7

0.51

0.03

8.5 x 10~2 Accidents
4.3 x 10-2 Injuries

2.5 x 10-3 Fatalities

2.5 x 10-1
1.3 x 10-1

7.6 x 10-3

a Directorate of Regulatory Standards, Environmental Safety of Transportation of Radioactive
Materials to and from Nuclear Power Plants, WASH-1238, U.S. AEC, Washington, D.C., 1972.

b Three shipments will be TRU wastes trucked 1000 miles away.

5.5 x 10-3

2.8 x 10-3

1.6 x 10-4

3I4ISSYTINN
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TABLE 6.4-31

best Valley Plant Facilities and Abbreviations

ANA
ANC
ARC
CCR
COA
CpPC
CR

CupP
CVA
DCS
EDR
FRS
GPA
GPC
GCR
HAC
HEV

LAB
LWC
LWA
LXA
MC
MCR
MOA
MRR
MRS
MS
OFF
0GA
06C
PCR
PEA
PMC
PPC
PPS
RER
sc
SGR
st
SR
SSC
SST
UPC
UR
UWA
UXA
VEC
VSR
VWR
_WHSE

WTF
XCl
XC2
XC3
XCR

XSA
YARD

Analytical Aisle

Analytical Cells

Acid Recovery Cell & Pump Room

Chemical Crane Room

Chemical Operating Aisle

Chemical Process Cell

Control Room

Cask Unloading Pool

Chemical Viewing Aisle

Decontamination Shop

Equipment Decontamination Room

Fuel Receiving & Storage

GCP-MC Operating Aisle

General Purpose Cell

GPC Crane Room

Hot Acid Cell

Head End Ventilation &
Entire Duct System

Laboratories

Liquid Waste Cell

Lower Warm Aisle

Lower Extraction Aisle

Miniature Cell

Mechanical Crane Room

Mechanical Operating Aisle

Manipulator Repair Room

Master Slave Manipulator Repair Shop

Maintenance Shop

Office Building

0GC-ARC Aisle

Off-Gas Cell

Process Chemical Room

Pulse Equipment Aisle

Process Mechanical Cell

Product Purification Cell

Product Packaging & Shipping

Ram Equipment Room

Samplie Cell

Switch Gear Room

Storage Lagoon

Scrap Removal Area

Sample Storage Cell

Solvent Storage Tanks

Uranium Product Cell

Utility Room

Upper Warm Aisle

Upper Extraction Aisle

Venllilalion Exhausl Cell

Ventilation Supply Room

Ventilation Wash Room

Warehouse

Waste Tank Farm

Extraction Cell #1

Extraction Cell #2

Extraction Cell #3

Extraction Chemical Room
(Extraction Cold Chemical)

Extraction Sample Aisle

Yard

UNI-1050

| TABLE 6.4-31
West Valley Plant Facilities and Abbreviations
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. 7.0 COST CONSIDERATIONS

The alternative courses of action that can be taken in decommissioning the
fuel reprocessing plant have been identified .and defined in Section 2, and
examined in Section 6. The purpose of this section is to identify and com-
pare key financial parameters to be considered in making a choice between
these decomissioning alternatives.

Which deconmissioning approach will minimize the direct cost of the under-
taking to the facility owner? This question cannot be easily answered since
the expenditure of funds may be distributed over time periods ranging from
five years to perhaps more than 100 years. Some means must be arrived at to
permit comparative analysis of expenditures.

One approach is to compute and sum up the present dollar values of all of
the future expenditures. for each decommissioning alternative, and compare
these sums. The present value of a future expenditure ofvmoney is given by
the following equation.

EQUATION: p, = b o (7-1)

Here,APb is the present value of an expenditure (Sb) made b years from
_now, with k being the discount rate. Definitions of discount rate, interest
rate, and inflation rate are given in Table 7-1.

Equation 7-2 gives the present value cost of future expenditures in the case
of dismantlement at year %.

(7-2)

Here, D represents the dismantlement mode. Da is the estimated dismantle-

th

ment cost in current dollars, for the a~ year; j is the annual inflation

rate.

7=1
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TABLE 7-1
Definition of Terms

Interest Rate--The rate of return on capital invested in normal securities,
i.e., bonds, certificates of deposit, and similar financial instruments.

Inflation Rate--The rate of increase in cost of goods and services, on an
annual basis, as determined from the nation's economic¢ indicators by the

Federal Department of Labor.

Discount Rate--The rate of return on capital that could have been realized. in
the alternative investments, if the money were not committed to the p1an

being evaluated, i.e., the opportunity cost of a1ternat1ve investments.
This cost is equ1va1ent to the weighted average cost of capital. 1 For an
investor-owned corporat1on, the weighted average cost of capital should

reflect the corporation's costs for debt and equ1ty, and reta1ned earnings

which are used for cap1ta1 investments.

Present Va1ue of Monev--When different business activites require disbursement
of funds over d1fferent time frames, it is difficult to compare the actual

cost of each activity to the sponsoring organization. 0ne.genera11y

accepted method of placing these various disbursements on a common basis is

to compute the value of those disbursements in terms of current doﬂars,
i.e., the present value of money to be paid out or received at some time
other then the present. For an investor, "the present value of future

payment or series of payments is the present investment necessary to secure

the promise of that future payment or series of payments."3

TR.W. Johnson, Capital Budgeting, Wadsworth Publishing Co. Inc.,
Belmont, CA, pp 48, 1970.

2. G. Lewellen, The Cost of Capital, Wadsworth Publishing Co. Inc.,
Belmont, CA, 1969.

3E.L. Grant, W.G. Ireson and R.S. Leavenworth, Principles of Engineerigg'
Economy, 6th edition, The Ronald Press Co., New York, 1976.
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Equation 7-3 gives the present value cost of expenditures in the preparation for
alternate nuclear use mode.

n _ ‘
EQUATION: Z ha(145)? (7-3)
‘ a=1 1+k
Here A represents the preparation for an alternate nuclear use mode. Aa is
th

the cost of this alternative in current dollars, for the a~ year.

Equation 7-4 gives the present value cost of expenditures in layaway or
protective storage with deferred dismantlement.

L a.1+j)a m .y b n CaC
EQUATION: z +$S, (1+3) = 4 z 0. (1+3)
= (1+)® = (14)°

(7-4)

c
c=m (1+k)

Here, La is the estimated layaway cost, in current dollars, for ath year.
S
the bth year. D_ is the estimated dismantlement cost in current dollars,

c
for the cth year.

is the estimated maintenance and surveillance cost in current dollars, for

The layaway effort takes place over years 1 to 2, the maintenance and surveil-
lance effort takes place over years £ to m, and the deferred dismantJemgnt takes
place over years m to n.

A similar equation applies for the case of protective storage, with PLD
replaced by PPD (the protective storage mode with deferred dismantlement) and
La is replaced by P (the protective storage costs) in current dollars for

the ath year.

The present value approach is useful for comparisons over the near future (1-20
years), but becomes Tless meaningful for time periods approaching 100 years. For
example, the present value of one dollar expended 50 years from now, with a
discount rate of 10 percent and no infiation, is less than one cent. Thus, it
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always appears advantageous to delay major expenditures as long as possible ,wha‘
using uninflated present values for comparisons.

Another area of interest is related to land cost, in that the land surrounding
the retired nuclear facility has to be leased from the State of New York as long
as it cannot be used for other purposes. Consideration must also be given to
the cost of liability insurance on the retired facility durng any interim care
period.

Other important considerations include:
1) The value of materials expended or re;overed.
2) The amount of labor expended.

3) The amount of occupational radiation exposure received by the decommis-
sioning work force. ‘

4) The potential for radiation exposure.to_thevgéneral public as a result
of selecting a particular decommissioning approach. ‘

5) The potential for industrial accidents during the decommission ettort.

6) The impact (cultural and aesthetic) of the decommissioning program on
the surrounding community. )

Items (1) and (2) are implicitly included in the total cost calculations. No
universally accepted method has been developed for relating occupational radi-
ation exposure to dollar values. Therefore, in these comparisons of decommis-
sioning approaches, the as-low-as-reasonably-achievable (ALARA) philosophy will
prevail as the basic criterion. Similarly, the radiation exposure to the public
as a result of decommissioning activities should be kept low. The decommis- '
siohing mode that minimizes the probability and consequences of industrial
accidents and injuries is, of course, the desirable approach to take. The
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cultural and aesthetic impacts of the decommissioning activities on the sur-
rounding community are very difficult to quantify, and no attempt. is made here
to do so. These latter impacts - are mentioned only to point out that the com-
munity may bring social pressures to bear on the facility owner to complete the
decommissioning program (including -deferred dismantlement) at the earliest
feasible time.
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