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1.0 INTRODUCTION

i
1.1 Purpose

|
|

The Fort St. Vrain (FSV) Nuclear Generating Station is a High Temperature Gas
| Cooled Reactor facility that was operated by Public Service Company of Colorado

(PSC) from 19U through 1989. Becaur,e of technical problems associated with
| failure of the control rod drives and degradation of the steam generator ring headers,

,

FSV was permanently shutdown on August 18,1989. Subsequently, a Confirmatory
Order was issued by the NRC in May 1990 confirming the permanent shutdown of

| FSV. A Possession Only License was issued in May 1991. PSC is proceeding with
| defueling activities,- plant closure activities, and planning activities in preparation for
| decommissioning the facility. Spent fuel shipments were initiated to the DOE
| graphite fuel storage facility in Idaho, in keeping with PSC's original plans and-

-| contract agreements. However, legal challenges resulted in a decision to store spent
| fuel on-site, in an Independent Spent Fuel Storage Installation (ISFSI) that was
j licensed, constructed and is being operated in accordance with 10 CFR 72. Interim

storage of fuel, top reflector elements, and neutron source elements can be provic; d
at the ISFSI. The ISFSI is lccated on PSC owner-controlled property, within the

L historical FSV exclusion area boundary. The ISFSI Environmental Report describes
the environmental effects associated with all aspcets of the construction and operation'

| of this alternative fuel storage facility (Reference 1).

in preparrtion for decommissioning, a Proposed Decommissioning Plan (Reference
2) has been developed and submitted to the NRC pursuant to 10 CFR 50.82. PSC
is proposing the immediate dismantlement and decommissioning of the nuclear
pertion of the plant, after the removal of all irradiated fuel from ;he Reactor Building
to a DOE facility or to the ISFSI. This Environmental Report Supplement addresses;

all actual or potential environmental impacts associated with the proposed
decommissioning activities and is responsive to 10 CFR 51.35(b). The level of detail
in tais Environmental Report Supplement is proportional to the significance of the

| asscciated impact.

|- Decommissioning of Fort St. Vrain is not expected to cause any significant impact
| to ths general public or_ environment. Decomrnissioning of Fort St. Vrain has overall

positive environmental impacts. The result of decommissioning activities will be
termination of the 10 CFR 50 license. Commitment of resources, compared to plant

| operational resources, is small. The major environmental impact of decommissioning

L is the commitment of small amounts ofland for waste burial at authorized disposal
sites in exchange for reuse of the facility and site for other purposes.

O'
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The overall envirc amental impact of decommissioning activities will be small when
compared to continued operation of the Fort St. Vrain plant. The following benents
will result from the completion of decommissioning:

Reduced local traffic (fewer employees, contractors and materials*

shipments than required to support an operating nuclear power plant).

Elimination of the radiological sources that create the potential for*

radiation exposure to site workers and the general public.

Return of the site to unrestricted use.*

1.2 Decommissioning Plan Description

Plans to decommission the nuclear facilities at the Fort St. Vrain plant are as follows:

Decontamination and dismantlement of the Prestressed Concrete Reactor*

Vessel (PCRV).

Decontamination and dismantlement of the contaminated balance of plant*

systems.

| Site cleanup and final site radiation survey.*

As discussed in Section 4.2 of the proposed Decommissioning Plan, PSC has
committed to comply with Reg. Guide 1.86 (Reference 3), NUREG 0586 (Refere.ce
4), and interim NRC guidance (Reference 5) when decontaminating the Fort St. Vrain
site, to allow release of the site for unrestricted use and eventual termination of the
10 CFR 50 license. All decommissioning activities and schedules are based on
decontamination to the above limits.

It is currently planned to use the remainder of the Fort St. Vrain power plant as a
natural gas-fired power plant. That action will be the subject of a separate
environmental evaluation. There are no plans to again use the Fort St. Vrain site for
nuclear po;ver plant operations,

t

!

O
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1.3 Radioactive Waste Disposal

Radioactive waste disposal will follow the requirements established in 10 CFR 20 and
10 CFR 61, the disposal site criteria, and other applicable Federal and State
regulations. The waste will be classified, packaged according to approved
procedures, manifested, and shipped to a disposal facility under an approved QA/QC
program.

As radioactive waste is generated, it will be processed, packaged, and stored onsite
j until a convenient or efficient transportation limit (i.e., weight, volume, curie

content) is reached. -

The Classes A, B, and C waste will be packaged, stabilized if required, and shipped
in accordance with relevant State and Federal regulations and burial site criteria. The
Greater than Class C (GTCC) waste, if any, will be packaged for interim storage and
retained onsite until such time as it can be transported to a DOE facility, such as
Hanford, or as mandated by the amended license.

.f] The steam generator primary assemblies are planned to be shipped in special shielded
C/ shipping containers by rail to a licensed disposal facility for burial. All other

radioactive waste shipments will be by truck.

1.4 Regulatory Considerations

Decommissioning of nuclear facilities is a regulated process whereby equipment,
structures and portions of the facility tLt contain radioactive material are removed
and NRC licenses are terminated. The voluntary termination of an operating license
and the subsequent dismantlement of the facility requires NRC approval as specified
in 10 CFR 50.82. Prior to the initiation of the dismantlement of radioactive
components of the facility, a Decommissioning Plan must be submitted and approved.
Pursuant to 10 CFR 50.82, PSC has prepared and submitted a Proposed
Decommissioning Plan (PDP, Reference 2) to the NRC for review and approval.
The Decommissioning Plan describes an organized means for rema 'ng all
radioactive components and all radioactivity within the reactor facility. The PDP also
describes how PSC will continue to protect the health and safety of the public and
environment during dismantlement activities.

(Dv

l
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The current requirements with regard to occupational or public doses or effiuents to
the environment continue to apply throughout the decommissioning period until the
part 50 license is terminated by the Commission. The decommissioning planning
requirements are considered appropriate means of assuring that radiation exposures
to both plant personnel and the public will be maintained as far below the 10 CFR
Part 20 limits as is reasonably achievable. The transportation of decommissioning
wastes will not involve any additional technical considerations beyond those for
transportation of existing radioactive material. The shipment and disposal of all
radioactive wastes will be governed by the existing NRC regult '. ions in 10 CFR parts -

20,61,71 and 73 and appropriate Department of Transportation regulations in 49
CFR. A Quality Assurance program will be applied to decommissioning activities
ta ensure compliance with all applicable regulations and the approved
Decommissioning Plan.

All activities involving asbestos will be conducted in accordance with Occupational
Safety and Health Administration regulations 29 CFR Parts 1910 .ad 1926 and
Environmental Protection Agency regulations 40 CFR Part 61, Subpar hi.

1.5 Environmental Technical Specifications

The requirements of the Radiological Effluent Technical Specifications (RETS) and
,

the Radiological Environmental Monitoring Program (REMP) have historically been
provided in the FSV Technical Specifications. For decommissioning activities, PSC
submitted proposed Decommissioning Technical Specifications (Reference 6) that will
totally supersede the historical FSV Technical Specifications. Consistent with the -

guidance provided in Generic Letter 89-01 (Reference 7), the FSV Decommissioning
Technical Specifications will contain the programmatic controls and reporting
requirements for the RETS and REMP. Associated procedural details, such as the
methodology for calculating offsite doses due to radioactive gaseous and liquid
effluents and monitoring instrumentation operability and survcillance requirements,

| will be included in the Offsite Dose Calculation Manual (ODCM). Procedural details
| regaiding the processing, packaging and disposal of solid radioactive waste will be
| included in the Process Control Program (PCP),

1.6 Equipment Salvage

Each piece of equipment or material removed during the decommissioning process
will be assumed to be contaminated until deteunined otherwise. Equipment found by

| radiation surveys to be suitable for release for unrestricted use will be released
(References 8 and 9). All material contaminated with radioactivity will be disposed
of in accordance with NRC regulatory requirements.

1-4
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1.7 Need for Proposed Action

Decommissioning of the Fort St. Vrain Nuclear Generating Station is a regulatory
requirement under 10 CFR 50.82, which allows a licensee to choose one of the three
available decommissioning alternatives: DECON, SAFSTOR or ENTOMB. Of
these alternatives, PSC has selected DECON (immediate dismantlement) as the basis
for its Proposed Decommission Plan. Further discussion of the decommissioning
alternatives and basis for selection of tne DECON alternative is provided in Sections
6 and 7 of this report.

1.8 References

1. Independent Spent Fuel Storage Installation OSFSI) Environmental Report,
Rev. O, Public Service of Colorado,1990.

2. Proposed Decommissioning Plan for the Fort St. Vrain Nuclear Generating

| Station, Public Service of Colorado, April 17, 1992.

3. USAEC Regulatory Guide 1.86, " Termination of Operating License for
Nuclear Reactors," June 1974.

4. Final Generic Environmental Impact Statement on Decommissioning of
Nuclear Facilities, NUREG 0586, August 1988.

5. Residual Radioactive Contamination from Decommissioning NUREG/CR-
5512 Draft Report, January 1990.

| 6. PSC letter, Crawford to Weiss, dated March 19,1992, (P-92115); Subject:
Decommissioning Technical Specifications.

7. " Implementation of Programmatic Controls for Radiological Effluent
Technical Specifications in the Administrative Controls Section of the
Technical Specifications and the Relocation of Procedural Details of RETS to
the Offsite Dose Calculation Manual or the Process Control Program," NRC
Generic Letter 89-01, January 21, 1989.

8. NRC Circular 81-07, " Control of Radioactively Contr ninated Materials."

9. NRC Information Notice 85-92, December 1985, " Surveys of Wastes Before
Disposal From Nuclear Reactor Facilities."

O
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2.0 HISTORY AND CURRENT STATUS OF FACILITY

2.1 Nuclear Operating Histo:y

[ Fort St. Vrain is a High Temperature Gas Cooled Reactor (HTGR) facility owned
and operated by Public Service Company of Colorado (PSC). Fort St. Vrain's
location is approximately 35 miles north of Denver and three and one half miles
northwest of the center of the town of Platteville in Weld County, Colorado. The
site consists of 2798 acres owned by the Licensee.

Construction of Fort St. Vrain was authorized by the Atomic Energy Commission
(AEC) by issuance to PSC of a provisional construction permit on September 17,
1968, in AEC Docket No. 50-267. Table 2.1-1 provides a brief summary of plant
milestones and major events.

In 1968, the Colorado Public Utilities Commi:;sion (CPUC) issued a certificate of
public convenience and necessity to build Fort St. Vrain. However, in its order, the
CPUC stated that the authority to build a nuclear plant mtt.er than a fossil-fueled
plant was " subject to the condition that the Commission may disallow portions of
investment and operating expenses which are due to the fact that the plant is a nuclear
powered plant rather than a fossil fuel powered plant, if the allowance of such
portions of investment and operating expenses would adversely affect the ratepayer."

Fort St. Vrain was initially scheduled for commercial operation in 1972. Although
PSC received a full power operating license in 1973, extensive pre-op ational testing
mandated by the NRC and resulting engineering modifications delayed the
commercial operation of the plant until 1979. Genera! Atomics (GA), the prime
contractor for Fort St. Vrain, reimbursed PSC for all increases in electric operating
expenses incurred by PSC due to this delay.

On June 27, 1979, PSC and GA settled all contracts and claims between them
relating to Fort St. Vrain by entering into a Settlement Agreement and associated
agreements. Pursuant to the GA Settlement Agreement, PSC accepted Fort St.
Vrain for commercial operation at a reduced capacity of 200 Mwe (at 60% capacity
factor) instead of 330 Mwe (at 80% capacity factor), as originally designed. G A paid
PSC $60 million as an adjustment to the cost of the piant to reflect the 130 Mwe
reduction in capacity. In the period 1980 through 1984, GA paid PSC approximately
$97.1 million to compensate PSC for the cost of replacing the 130 Mwe reduction in
capacity with other generating facilities.

Fort St. Vrain was first included in PSC's rate base in a general rate case in
December 1980. In that rate decision, the CPUC allowed PSC to collect
approximately $39 million of revenues (an amount subsequently increased to $46
million) to cover operating expenses and provide a return on investment.

2-1
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As illustrated in Figure 2.1-1. Fort St. Vrain's record of operation after initial
criticality has been incensistent, with a historical capacity factor of less than 15E
This inconsistent record of operation was the result of technical problems and
implementation of regulatory requirements, including:

core thermal and neutron flux oscillations*

| reactor vessel moisture ingress problems*

multiple control rod drive failures to automatically scram*

1

implementation of 'an environmental qualification program I*

helium circulator material failures*

major mrbine bu;1 ding fire damage je

inadequate original design analyses (which limited maximum capacity*

to 82% power)

recent technical problems related to control rod drive material failures*

and cracking of steam generator steam outlet piping

In response to Fort St. Vrain's historically reduced levels of generation, the Colorado
Public Utilities Commission (CPUC) instituted penalties against PSC to reduce the

revenues recovered from its customers. The Office of Consurner Counsel (OCC)
filed a complaint with the CPUC against PSC alleging that in light of its operating
history, Fort St. Vrain was not "used and useful" in rendering a utility service, In
view of the various legal and :.dministrative proceedings regarding Fort St. Vrain,
PSC entered into a Stipulation and Settlements Agreement in September 1986 with

| the CPUC, OCC and other parties. Significant provisions of the 1986 Settlement
Agreement included: (1) removal of Fort St. Vrain from the rate base; (2) a provision
for the sale of future energy produced at Fort St. Vrain to PSC customers at a rate
of 4.8 cents per Kwh; and (3) recovery over 5 years of $11.5 million of
decommissioning costs. This effectively made Fort St. Vrain an independent power
producer, with the associated risks of operation assumed solely by the PSC
shareholders.

As a result of its unfavorable plant operating performance, Fort St. Vrain did not
produce revenues adequate to offset expenses during 1987 - 1989. Shortfalls of
approximately $24.$ million (1987), $35.6 million (1988) and $30.1 million (1989)
were recorded in unrecoverable operating and capital expenditures.

The latest annual budget while operating (1989) was $77.9 million, which included g
all O&M costs, as well as capital improvement expenses required to meet regulatory

2-2
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q(g requirements and NRC commitments. Assuming a maximum power limit of 82%
(based on safe shutdown reanalyses), Fort St. Vrain would have to operate at a
capacity factor of 68% to break even based on the 4.8 cents per Kwh allowed by the
1986 Settlement Agreement, in order to purchase new fuel (annual expense - $26

| million) for continued future operations, a capacity facto: of greater than 90% was
| required. To cover eventual defueling and decommissioning expenses, the required
| capacity factor exceeded 100%. Reanalyses of the safe shutdown limits to allow full

power operation (330 htwe) would still require a capacity factor in excess of 35 % in
| order to break even. Without third-party support, Fort St. Vrain was unable to

generate enough electricity to support annual expenses. Even if the known technical
oroblems were resolved, the benefits of plant operation do not justify this use of
resources. -

| In August 1989, the plant was shutdown due to control rod problems. During
| subsequent inspections, signi6 cant cracking was discovered in the steam generator
j main steam outlet piping assemblies. Due to these problems, as well as additional
l mechanical and Snancial concerns, the PSC Board of Directors decided not to restart
| the plant. This announcement was made August 29, 1989.
|
| On hiay 21, 1991, the NRC formally acknowledpd the permanent shutdown
| condition of the plant by issuing a Possession Only License, Amendment No. 82 to
| Fort St. Vrain's Facility Operating License.

Y
2.2 Radionuclide Intentory

2.2.1 Activated Components Within the PCRV

| An activation analysis was performed for the PCRV and associated internal -

components. Calculational details of the activation analysis are included in Appendix
II of Reference 1 (the activation analysis is also identined as Reference 2), and in
Reference 3. The analysis was performed to estimate the isotopic composition,
magnitude and extent of residual radioactivity which could be present in the PCRV
after the end of operations. The actual operating his'.ory of the plant was used 5 the

| analysis by con'sidering the total effective full power days (890 EFPD) generated by
the plant untilits shutdown in August 1989. The anclysis consisted of three sections:
(1) neutron flux estimates in the PCRV; (2) activaten analysis of the PCRV and
internal components; and (3) calculation of gamma dose rates (in air) inside the
PCRV due to non-removable (fixed) components.

2.2.1.1 Computer Codes

The activation analysis required the use of several computer codes and various input
data libraries. The ANISN code fReference 4) we.s used to determine the neutron

p/ flux throughout the reactor core and outward through the reRectors, helium flow
L paths, insulation, PCRV liner and PCRV concrete. The activation of selectedt

2-3
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components within the PCRV was then determined using the REBATE computer code h
(Reference 5). Finally,1,amma doses (in air) within the PCRV were calculated using
the REBATE, ANISN and other data manipulation codes.

2.2.1.2. hiaterial Compositions

hiaterial compositions of components were determined from a variety of sources. In
most cases, material compositions were identified from component drawings which
referenced standard material specifications. Assumptions for the number densities
of trace elements, such as europium (Eu), cobalt (Co), and niobium (Nb), were based

| on design manuals, previous analytical investigations and NUREG/CR-3474, "Long
| Lived Activation Products in Reactor hiaterials" (Reference 6). In general, the
| reactor internals are made of carbon steel, graphite or concrete, with a few major
j components made from stainless steel or Inconel. Details of the actual compositions

and trace element assumptions are found in Reference 2.

2.2.1.3 Activation Analysis Results
1

The results of the activation analysis are summarized in Table 2.2-1. The nuclides
of importance as well as the total estimated radionuclide inventory for activated

'
components inside the PCR' ve listed in this table. Detailed results can be found
in References 2 and 3.

The dominant nuclides for metallic components are Fe-55, Co-60, Ni-63 and hin-54.
The dominant gamma emitter in the stainless steel components was determined to be
Co-60, although Nb-94 is also present. Due to the high concentrations of Co-60 in
" boronated spacer blocks, these components are the primary dose contributors
inside the PCRV.

c

The activity in graphite components is dominated by tritium (H-3) and Fe-55, which
were generated due to impurities in the graphite. Due to the large volume of graphite
and the curie content of H-3 and Fe-55, these components are the largest contributors
to the overall radionuclide inventory. No credit was taken for the migration of H-3
odt of the graphite.

The Kaowool insulation and silica blocks were determined to have fairly low
activities. The carbon steel cover plate contains almost all_ the activity in the
Knowool/ cover plate assemblies. The silica block activity is dominated by Fe-55.

The PCRV concretc/rebar matrix contains many activation products due to the
presence of trace elements. In the short term, Co 60 is the dominant gamma emitter,
while Eu-152 and Eu-154 are the dominant long term gamma emitters. The nuclide

,

contributing most to the total activity is Fe-55. Other nuclides present in lower,

activities were: Cs-134, Ca-45, Ag-110m, H-3, C-14, Fe-59, Ni-59, Ni-63, Nb-94,
hin-54, and Ca-41.

2-4
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p)'- As indicated in Table 2.2-1, the majority of the activity in the concrete is contained(
"

| in the inner first 1.5 feet in all directions. Table 2.2-2 indicates the estimated
required amount of concrete which must be removed to achieve the recommended
release limit for unrestricted usc (5 R/hr above background). Table 2.2-2 lists dose

| rate estimates for each direction within the PCRV The total dose inside the center
of the PCRV (in air)is the sum of the dose rate for all three directions. Table 2.2-2
also indicates the estimated dose rate contribution (in air) for various stages of

| componen removal for an individual located at the center of the PCRV.

| 2.2.1,4 Activation Analysis Verification
I

| The thermal neutron flux and trace element abundances are considered to be the two
| most important potential sources of uncertainty in the activation analysis. A
j verification program was performed to validate the assumptions in the activation
| analysis and to provide additional conndence that the activation analysis results
| provide reasonable predictions of component activities and resulting dose rates. The
j results of these verification efforts arc discussed below.

I
| Neutron Flux Verification
|
| The validation of the neutron flux was assessed by comparison of predicted specific

gs | activities to measured activities for specimens of known composition. Wire and
( | Ctarpy specimens were removed from the PCRV top head to verify thermal neutron
'

| ilut predictions from the ANISN (Reference 4) calculations and to assess the
| conservatisms of cobalt impurity assumptions used in carbon steel, PCRV tendon
| wires frcm a vert cal PCRV tendon located 8 inches beyond the predicted concretei

i removal depth were also removed, analyzed, and the results compared to analytical
| activity predictions. _

|
| The activities of wire specimens in the top head agreed within 3% of their predicted
| activities, indicating that the estimates of the thermal flux in the PCRV top head area
j are quite reasonable. Activities of the Charpy specimens were approximately half the
| value predicted, again indicating that the flux predictions are reasonable and the
| assumptions of cobalt levels were conservative.
[

3

| The results of tendon wire analysis indicate that the thermal flux prediction (based
| on the Co-60 activity at core midplane) at the tendon location was low by a factor of
! about 2.8. However, this is considered to be in reasonable agreement, considering
| the distance from the core and the number of mean free paths (about 12) traveled by
| the neutrons through the concrete before reaching the tendon wire.
I
| Material Composition Verification
I

p/ | To validate the trace element assumptions in the activation analysis, surface samples
y | of the PCRV radial concrete were taken and analyzed to determine the actual tra e

i
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| clement abundances in the PCRV concrete. Six samples were taken at the same
'| elevation as the active core. Analysis indicates that there is no significut variation

| of the trace element abundances among the samples and provides support for the
| assumption that PCRV concrete trace element abundances do not vary widely
| throughout the different mixes of concrete. The trace element abundances in tne

, Mk % | PCRV concrete all fall within or below the ranges listed in NUREG/CR-3474~

d[NMN d|l (Reference 6). It is therefore reasonable to assume that the results of the surface
|

sNEDM.h sample analysis, when combined with the sensitivity analysis and NUREG/CR-3474

$f6MW;y data, provide a high level of confidence in the activation analysis results.
;WMJ ~ . .

y7 @ ;9 " 7 T* Conclusion
w\n . ,.

Y b ;t - |.

l | The data obtained from the verification efforts and the results of the recalculated
| activation analysis provide strong evidence that the predictions from the original
| activation analysis are reasonable. Additionally, a comparison with the results from
| the NRC's radionuclide characterization of decommissioning wastes in NUREG/CR-.

- | 5343 (Reference 7) indicates that the accuracy of the results are acceptable. Based
p | upou the measured data and comparisons with analytical predictions, the calculational

'h{@@s@h ,$| methods and material co.mposition assumptions for the concrete provides reliable
A.j f

( estimates of the activation producw within the PCRV. Additional details of the% C
QQ"|Wy b[ verification effort can be found in Reference 8.j. J 2.2.2 Phteout Analysis for PCPV Internal Components

,

2.2.2.1 Basis of Computer Code Analysis
'

. :< ''
,

m. . A platcout distribution analysis of radioactive nuclides produced in the reactor core
sMW + . was performed for the PCRV and internal components (Reference 9). The purpose

kMMdh of this analysis was to estimate the plateout concentrations and distributions in the
%g4h Primary coolant circuit. Analyses were conservatively performed from the Beginning

g@@eb
g l Of Cycle (BOC) I to the end of operations after 890 EFPD The axial and radiald

yy | core power distributions were calculated and used with flux distribution data as input
py$W#f to fission product release codes. Full-core fuel and graphite temperature
$hg M ~ distributions, fuel failure and release of key fission gases and metals were thenNgfK f ' calculated. Based on the full-core analysis for key fission gases and metals, the total

%NW@a@{M% estimated..plateout and helium purification system inventories of radioactive nuclides were<

$W;b
% MM ' ,
[. Plateout distributions were calculated using the PADLOC computer code (Reference-

10). The PADLOC code performs a mass transfer calculation using mass transfer
correlations and sorption isotherms to determine the partitioning of condensable
radionuclides between the flowing coolant and the fixed surface in a recirculation

'

foop. The plateout model in PADLOC is limited to one-dimensional cylindrical
geometry, such that all components of the primary circuit must be modeled as an
equivalent series of coupled sections of parc lel banks of cylindrical tubes. Reference

2-6
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sorption isotherms were used to describe the sorptive capacity of the primary circuit
materials for the radionuclides of concern.

. | 2.2.2.2 Plateout Analysis Methodology

Typically, the two dominant sources of fission products releaseJ from the core are
heavy metal' contamination (heavy metal outside the coated fuel particles) and fuel

.

particles whose coatings fail in service. In addition, the volatile metals (Cs aid Sr)
can, at sufficiently high temperatures and over long periods of time, diffuse through
the silicon carbide (sic) coatings and be released from the intact fuel particles.

| Calculations were performed to predict plateout distributions in the primary coolant
| circuit for the following key nuclides: Sr-90,1-129, I-131, Cs-137, Cs-134 and Te-

127m. The source terms for fission product plateout analysis include both a direct
release contribution and, where applicable, a precursor contribution. In the case of
the cesiom isotopes, there is a direct release of both Cs-137 and Cs-134 metal from
the core. Cs-137 plateout also results from the release and subsequent decay of its

- precursor contributor, Xe-137. Cs-134 has no pseous precursor. Similarly for Sr-
90, there is a direct St-90 metal release as well as the contribution from its Kr-90
precursor. Only direct release contributions are cor.sidered for 1-129, I-131 and Te-

| 127m. The plateout analysis included a comparison of the calculated and measured

'

| plateout inventories for Cs-134, Cs-137 and Sr-90 based on measurements on the
| plateout probe that was removed from the PCRV after final reactor shutdown.

| 2.2.2.3 - Plateout 'Ar.alysis Results

It is anticipated that any internal PCRV component that had come in contact with
primary coolant is contaminated and will be removed for disposal as radioactive
waste. This includes not only the core graphite and structural components (which are
also activated), but also the steam generator modules, helium circulators and Kaowool
insulation. The preliminary results of the plateout analysis are shown in Tables 2.2-3

2and 2.2-4. Table 2.2-3 lists the plateout concentration (Ci/cm ) on primary circuit
components for the key nuclides, Cs 137 and Sr 90. Table 2.2-4 identifies the
integrated plateout (Ci) of primary circuit components for the following nuclides:.

Cs-134, Cs-137, I-131, I-129, Sr-90 and Te-127m. Additional information on the
analysis results, analytical models and comparisons with measured data are located
in Reference 7.

I
2.2.3 contaminated Systems. Structures and comoonents

An engineering analysis of the total curie inventory at Fort St. Vrain was completed
in June 1989 and the results of this analysis have been summarized in Table 2.2-5.
This analysis is based upon past survey results, activation analysis, plateout analysis

q and gene-1 estimation of contamination levels occurring in the various systems. The
b survey results and estimation of contamination levels were then applied over the 1

2-7
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estimated surface ar.a of the associated system. This analysis accounts for all
expected radioactivity at Fort St. Vrain with the exception of fuel.

Section 2.3 contains a detailed summary of the radiation survey results. These
surveys were performed to identify general radiation and contamination levels in
frequently accessed areas of the facility. More detailed surveys of individual areas
will be required when determining specific work plans during actual
decommissioning.

| 2.2.4 Tritium Analysis
|
| During the Fort St. Vrain decommissioning project, the PCRV cavity will be flooded
| with water to provide shielding and contamination contrcl. Flooding the PCRV will
| result in the release of radionuclides (that exist in the PCRV as a result of activation
| and plateout) into the water. One of the radionuclides of primary concern is tritium,
| since a fraction of the tritium inventory is expected to leach out of the graphite blocks
| into the water and the tritium cannot be removed by conventional processing means
| en. ployed by the PCRV Shield Water System. The amount of tritium to be handled
| by the PCRV Shield Water System and potential exposure to personnel depends on
| both the total amount of tritium present in the graphite and other components inside
| the PCRV, and the fraction that is released to the water.
|

| Measured data on the actual tritium concentrations that are in the Fort St. Vrain g
| PCRV graphite components and the rate at which the tritium leaches into the water
| from the Fort St. Vrain graphite do not exist. Therefore, the amount of tritium that

i | enters the PCRV water has been estimated, based on (1) a coaservative calculation
| of the total amount of tritium produced during power operation (i.e. 100,000 curies)
| and (2) actual measurements of tritium leach rates from British Magnox reactor
| graphite. It is estimated that approximately 500 Curies (or 0.5% of the total tritium
| inventory) will enter the water. The PCRV Shield Water System is being designed
| to discharge this tritium inventory using the existing liquid effluent discharge path.
I
|_ An assessment has also been made of the impact if the maximum theoretical amount
| of tritium (100,000 curies) is released into the PCRV shield water, included are
| impacts on' air handling, tritiated water disposal, contamination, and personnel

| | protection. It was found that these impacts, although sigrificant, can be managed
| without undne safety hazards and within reasonable costs. Allowing for this extreme
| case, decommissioning can be accomplish,1 within the decommissioning cost estimate
| previously submitted to the NRC. It e s.iion, with considerations for the worstt

| credible accident and this extreme case Ammissioning will also be accomplished
| without undue risk to the health and sarety of the public.

. I

|
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|2.2.4.1 Expected Tritium Release into the PCRV Shield Water System ;

f .

| Data on tritium leaching from graphite obtained by the British (Reference 1!) is
I considered to be directly relevant to determine the fraction of 'he tritium inventory i

| likely to be leached from the Fort St. Vrain graphite after the PCRV is Gooded.
| These British measurements were made in support of decommissioning of the !

'

l hfagr.ox and AGR plants, and form the basis for disposal planning for irradiated !

| graphite for the European Community. The graphite in the British tests is typical of !
| tht used in the hiagnox and AGR reactors. Key parameters for the British graphite
| test samples are included in Table 2.2 6 for comparison with data for Fort St. Vrain *

| graphites.
|<

,

| The leach rate of the tritiurn in the British test was measured to decrease with time
| starting at about 0.2 6 per day ind declining to below 0.0001 % per day after several
| months. Applying these values to Fort :. '/ rain, a curve of tritium release rate
| versus time was prepared with an initial tr. release rate of 0,5% of the tritium
| Inventory in the graphite released in about the Hrst month after flooding the PCRV.
| Use ' f this release rate results in a release of 500 Curies from the graphite to the,

; j water, based on an assumed initial tntium inventory of 100,000 Curies in the core
| graphites. Thereafter, the tritium release rate from the graphite is assumed to
| continue to decrease, falling to a release rate of less than 0.0001% per day within

several months, consistent with the results of the British test.

; |2.2.4.2 Conclusions Regarding Expected Tritium Leaching
||

| Based on a comparison of key properties and operational history between the British
| graphite test samples and the HLht type graphite used at Fort St. Vrain, it is i

| concluded tnat the British hiagnox test results are conservative with respect to tritium
| leach rate and the fractional release of tritium. HIAi surface to-volume ratios are:

j signincantly lower, indicating that water ingress will not occur as rapidly and tritium
| migration to the graphite surface will take signincantly longer. Irradiated densities
| of the HLh! are greater than the British graphite samples, indicating lower porosity
| and a lower leach rate in the HLN graphite due to density. Effects of both reactor
| power history and primary coolant favor the HLhi graphite, :ince the effect on,

.'

| increased porosity should be greater in tSe British samples than in the HLht.
,

I
| Therefore, the leach rate for the HLhi graphic is not expected to be greater than that
| determined for the British hiagnox graphite samples, and use of the leach rate
| determined is 2e British test in demineralized water should repru,ent a conse vative

| | _ upper bound on the leach rate that should be experienced when the PCRV is Gooded
| and the HLM graphite is immersed in water.

.

O
,

+
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| 2.2.5 Initial Site CharacteIimtion Program h
| The initial site radiological characterization program was performed to deterrnine the

radiological status of Fort St. Vrain balance of plant systems, auxiliary systems,
b .ildings and site. Radiological measurements for direct radiation and residual

| contamination (fixed and retrovable) were conducted and recorded. Biased and
| unbiased samples (i.e., sample locations that are or are not influenced by previous
] data or historical information) were taken, analyzed and recorded.

| The results of the Fon St. Vrain Initial Site Characterization Program were reported
| to the NRC in Reference 12. The purpose of this program was to collect and analyze
| radiological survey data to determine the *.xtent of decontamination and
| dismantlernent activities, in accordance with this program, more than twenty
I thousand measurements were made on more than five thousand survey Iceations.
| Reference 12 identifies the areas exarnined and summarires the results of these
| examinations.
|
| 2.2.5.1 Results of Site Characterization Surveys
|

| The Initial Site Characterization Program divided the Fort St. Vrain facility into four
| major elements, identified below, with the results of the characterization in each area.

h1. Structural Characterization
I

| The results of the structural characterization indicate that the only structures with
| | contamination levels above release limits are the Reactor Building and the Radwaste

| Compactor Building. Structures with contamination levels above background were
| the Reactor Building, Turbine Building, Helium Storage Building, New Fuel Storage
| Building, Radiochemistry l_aboratory, and Radwaste Compactor Bu Jing. The loose
| contamination was composed primarily of Co-60. Alpha contamination was not
| detected in any structures;
I
| 2. BOP arid Equipment Characterization
|
| The systems characterization determined that twenty plant systems had no

i | radioactivity above background and 17 systems contained various levels of
| contamination. System 79 (Radiochemistry Laboratory Ventilation) was not verified
| as contaminated at the time of the characterization survey. However, it is frequently
| used to vent radioactive materials and is treated as a contaminated system when
| conducting filter changes and maintenance.
I
| 3. PCRV and Internals
|
| The PCRV was inaccessible for characterization. Illstorical data, calculations, and
| limited measurements suppon the geaeral dose rates provided in the activation

i 2-10
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| analysis results. Additional measurements will be made during actual
| decommissioning.

I
| 4 Environmental

I
| The characterization used historical data from the Radiological Environmental
| Monitoring Program, and assessed soil and water samples and direct measurements.

|

| 2.2.5.2 Conclusions of Site Characterization Program

|
| Some of the more noteworthy features of Reference 12 are the following:
I

| * The only structures with contamination levels that will require
j decontamination are the Reactor Building and the Radioactive Waste
| Compactor Building.

| Only a few of the PCRV internal components were available for sampling,*

j since this area is generally inaccessible. The measured results from this
| limited sampling generally agree with the activation analysis provided in
| Reference 2. Itued on these measurements, PCRV internal dose rates are net

| expected to differ substantially from those previoust estimated.
| The analysis of plant systems showed general agreement v.ith the extent of*

| contamination previously expected, c.lthough minor contamination was found

O- | in several systems that were previously thought to be less than the release
| criteria. Any additional decontamination or disposal activities can be
| performed within the cost estimate contingency funds.

|
| The Fort St. Vrain Radiological Site Characterization Program will be an ongoing
| program throughout the dismantlement process. The results of the site
| characterization will assist in the determination of final survey plans, frequency of
| surveys and instrumentation to be used. it wi:1 also be used as a general performance

| indicator to assess the effectiveness of the overall site decontamination. The data will
| be utilized for radioactive waste management, assessing potential hazards during the
j decontamination and decemmissioning work, for determining safety controls, and
| accurately scheduling the decommissioning activities.

2.3 Radiation Survey Results

in August 1990, radiation and contamination surveys were performed in the Rewtor
and Turbine Buildings. These surveys focused on identifying the major contributors
to radiation levels above background and areas containing both fixed and loose
surface contamination.

O'
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Historical radiological suneys have shown that alpha contamination (both fixed and hloose surface) is not present above natural background levels at Fort St. , ram.

Surveys for alpha contamination are performed on a routine oasis to confirm this.

Generaliy, the results of these r,urveys demonstrated that greater than 95% of the
plant areas have radiation levels conesponding to natural background (in the 0.004
to 0.032 mrem /hr range as determined from historical surveys). In the results ;
summanzed in Table 2.31, only those areas with radiation levels above background

'

are noted.

Additionally, Axed contamination levels are generally less than 1000 dpm/15 cm and2

loose surface contamination levels less than 1000 dpm/100 cm . Most loose surve,2

results are less than 100 dpm/100 cm2 In some locations, tritium may be present as I

fixed contamination. Due to the low energy beta activity emitted by tritium (Eavg
= 0.005 MeV), normal survey methods will not detect the tritium and therefore

| actual tritium levels were not considered in this survey. Fixed contamination is
| typically imbedded within the first few centimeters of concrete surfaces.

Figures 2.3-1 to 1.J-19 provide specific results of these area radiation surveys.
Table 2.31 provides a summary of the survey results with a description of the major
contributors to the radiation levels. Reactor and Turbine Building elevations are
shown in Figure 2.3-20. Where results are not listed, contarnination and/or radiation
leve; are not greater than background levels. Systems which are potentially
contaminated are identified in Table 2.31 by system number for each elevation on
which they are located.

2.3.1 Turbine Building Survey Ruulls

General area radiation levels throughout the Turbine Building are primarily due to
natural background. Contamination levels (both fixed and loose) are less than 1000

2 2dpm/100 cm in all locations and generally less than 100 dpm/100 cm . Fiping from
the potentially internally contaminated Systems !I (PCRV and Internal Components)
and 73 (Reactor Building Ventilation) extends from Level 7 (El. 4829') to the roof
of the Reactor Building.

2.3.2 Eadiation Sources Outside the Reactor and TurbintBuildings

Radioactive materials are stored on a temporary basis inside Sea-Vans, cargo trailers
and designated radwaste areas. Varying amounts of radioactive materials may be
stored in these trailers, but extemal radiation levels are typically less than
0.2 mrem /hr.

The only contaminated area outside the Reactor and Turbine Buildings is the
Compactor Building directly east of the main cooling tower (see Figure 2.3-1).

: General area radiation levels vary from 0.2 to 0.5 mrem!hr primarily due to residual
I

l
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contamination inside a radioactive waste compactor. Loose surface contamination
2levels are generally less than 100 dpm/100 cm . The compactor contains loose

surface contamination of 50,v00 dpm/100 cm and fixed contamination levels of2

250,000 dpm/15 cm . There are two concrete bunkers in the Compactor Building
which have loose surface contamination levels of 5,000 dpm/100 cm and fixed2

contamination levels in the first few centimeters of the concrete averaging
2approximately 20,000 dpm/100 cm . The presence of tritium is also suspected in the

fixed contamination of the bunkers. This building is also used for staging of
| radioactive wastes and materials.

Piping associated with the Radioactive Liquid Waste System (System 62) also runs
underground from the exit point from the Reactor Building to the main cooling tower
blowdown line. Sample results of oil collected in an associated oil separator have
occasionally shown trace amounts of tritium, Co-60, Cs 137 and Cs 134.

Routine surveys do not indicate any radiation or contamination levels above
background in the Radiochemistry Laboratory located in the Technical Support
Building (See Figure 2.3-2), although small amounts of radioactivity are expected in
drain piping from this facility to the Radioactive Liquid Waste System (System 62).

2.3.3 Current Environmental Radiolocical Status

2.3.3.i Beta Gamma Radiation in Surrounding Environs

The environmental radiological status of the site and surrounding areas has been
monitored during the entire pre-operational, operational, and post-grational phases
of the plant through the Radiological Environmental Monitoring Program (REMP).
This program includes surveillances in surrounding areas to gather environmental data
in the folle ving areas: external gamma activity levels, air sampling data, water
sampling data, milk data, aquatic pathways, and food products. Sample locations are
situated near the site boundaries and in outlying areas. Details of the results of these
surveillances can be found in Reference 13 and in past REMP reports, which are
provided annually to the NRC.

| During the spring and summer of 1990, additional data were taken to further
| characterire the site. Soil samples were taken inside and outside the protected area,

gamma radiation surveys were performed inside the protected area, and downwind
air smples were taken with respect to the predominant wind direction (from the NE).
Environmental radiation surveillance data from all past REMP reports and the recent
characterization data indicate that the predominant source terms found above natural;

| background levels are due to Chernobyl and past r,uclear weapons test fallout.
External radiation sources to area residents are due to naturally occurring background
radiation and atmospheric fallout.

O
|
|
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e ne recent characterization data included the exposure rate from gamma ray emitting
adionuclides and were measured using thermoluminescent dosimeters (TLD). The

TLD stations were constructed at 72 different locations inside and outside the
controlled area boundary. Each station contained packets with two chips of
CaF (Dy), which are identical to those used in the REhtP. The measurement period2

for the TLDs was 92 days. The mean of the two chips in each station was used to
determine the mean exposure rate. The overall mean exposure rate from the Tl.D
packages was 0.32 mrem / day. Tins value is not statistically different from the mean
vt.lue found in the 1989 REhiP report (Reference 13) of 0.38 mrem / day for the Fort
St. Vrain facility area. Reference 13 indicated that since the inception of power
production by the reactor, there has been no detectable increase in the external
exposure rate due to planned or unplanned reactor releases.

The concentrations of gross beta actisity due to the combination of naturally
occurring radionuclides and Gssion product radionuclides were determined from air
samples at two locations downwind from the predominant wind direction. A
particulate niter for gross beta rnalysis and an activated charcoal cartridge for 1 131
or noble gas radionuclide analyses were in the sample line. Tritium in atmospheric
water vapor was collected passively by silica gel at each of these locations. Sampling
methodology was identical to that utilized in the REMP Fort St. Vrain operational
Technical Speci6 cations no longer require measurement of gross alpha activity.
Gross beta activity measured in air particulates was principally due to naturally
occurring radionuclides or from soil resuspension. The mean weekly activity air

| concentrations measured at the northern and southern monitors were 16 femtoCunes
| (16 E-15 Curies)/m'. These concentrations are comparable to those found in the

REMP program. Past REMP data has shown that there has never been a signi6 cant
difference observed between facility and reference sites (Reference 13). It is
concluded, therefore, that based on the current radiological data and past REMP
data, the reactor air effluents of particulate Sssion products or activation pioducts are
not a source of dose commitment for the Fort St. Vrain environs population.

2.3.3.2 Soil Samples

Soil samples were taken at 124 k) cations inside and outside the controlled area.
Samples were taken at each location from a depth of ten centimeters and an area of
95 square centimeters. Two samples were taken at each location to produce a sample
size suf6cient to fill a one quart volume. Sarnples were dried, ground to a constant
density, and sealed in the quart container. After a three week period, each container
was counted using Ge(Li) gamma-ray spectroscopy to determine the activity
concentration of important 6ssion products, activation produe;ts and naturally
occurring radionuclides. No beta analysis was performed.

Deep core samples (taken at approximately 12 percent of the soil sample locations)
were taken to approximately 150 centimeters in depth. The core samples were g
collected in polyethylene tubes, which were frozen and sectioned to obtain samples W
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g) at various depths. The deep core samples were analyzed using the same techniques(
"

as the soil samples.

Results of the soil samples indicate the presence of statistically significant Cs-137
concentrations. These concentrations are due to world-wide fallout remaining from
the United States, USSR and Chinese nuclear weapons tests, and the Chernobyl
accident. This is supported by the fact that the Cs 137 concentrations are the same
in the entire front range of Colorado, and other reactor-generated fission products or
activation products were not present in the samples.

2.3.3.3 Results of REMP Surveillances
_

Tritium is the only radionaclide that was detected in concentrations above background
in any effluent pathways that could be attributed to reactor operation. Since tritium
is released as tritiated water, the dilution by the surrounding hydrosphete is
significant. Elevated levels of tritiated water (References 13,14) were detected in
downstream surface water samples on occasion, but the yearly mean values of
downstream surface water were not statistically greater than upstream concentrations.
Tritium concentrations measured in milk were all less than the lower limit of
detection (LLD). liowever, slight increases in the downstream tritium levels, which
were discussed in the 1986 Annual Radiological Environmental Monitoring Program
(REMP) report, showed that the radiation d se commitment that can be calculated as

g a result of the increases was found to be negligible as compared to natural
background radiation dose rates.

The REMP program over the years has been shown to be of adequate scope and
sensitivity to detect any accidental releases from Fort St. Vrain operation. itis
concluded that the dose commitments calculated for the closest inhabitants or other _

parts of the nearby ecosystems due to reactor operations are negligible. In addition
to the REMP data, the most recent characterization data both inside and outside the

| controlled area boundary supports this conclusion. The negligible release of
| radioactivitv from Fort St. Vrain is due to its unique gas cooled design.

2,4 Current Facility Status

The Fort St. Vrain physical fac!!ity is described in Section 2.1 of the Proposed
Decommissioning Plan (Reference 1). The reactor core is in the process of being

| defueled, and all nuclear fuel is expected to be removed from the Fort St. Vrain r

| Protected Area by mid summer 1992.
I
| The Proposed Decommissioning Plan (Reference 1) was submitted to the NRC for
j approval on November 5,1990. PSC subsequently addressed several requests for
| additional information from the NRC. The Proposed Decommissioning Plan was
| updated to incorporate this additionalinformation, and was submitted to the NRC for

(o,/ | approval on April 17, 1992. PSC has also submitted and received NRC approval to
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reduce fire protection, emergency preparedness and physical security programs
consistent with plant requirements during defueling. Other non nuclear facilities on
the FSV site are maintained and operated by PSC as needed to support PSC electric
power demands.

The reactor building is the only nuclear facility to be decommissioned. An access
contfoi plan, included as part of the Proposed Decommissioning Plan, will provide
suitable controls to prevent unauthorized or uncontrolled access to either the
decommissioning site, or to radiologically controlled areas within the
decommissioning site.

Building services, including electric power, cooling and domestic water, HVAC,
lighting and other services are available and will continue to be provided throughout
the decommissioning effort. These functional services and systems are identified in
Section 2.2 of the Proposed Decommissioning Plan.

2.5 Refercnces

1. Proposed Decommissioning Plan for the Fort St. Vrain Nuclear
| Generating Station, Public Service Company of Colorado.

2. Engineering Evaluation, " Fort St. Vrain Activation Analysis,"
| EE-DEC-0010, Revision D, March 1992,

3. PSC Letter, Crawford to Weiss dated April 26,1991, (P-91118);
Subject: "PSC Response to NRC Request for Additional Information
on the Fort St. Vrain Proposed Decommissioning Plan''.

4. Engle, W.W., "ANISN P Multigroup One-Dimensional Discrete
Ordinates Transport Code with Anisotropic Scattering," Radiation
Shielding Information Center, Oak Ridge National Laboratory, Oak
Ridge, Tennessee.

.

5. Ebasco Services Incorporated, " REBATE A Computer Program for
Calculation of Decay Gamma Source Strength For One or Two
Dimensional Gamma Transport Analysis," Ebasco Services
Incorporated, New York, New York.

6. NUREG/CR 3474, "Long Lived Activation Products in Reactor
Materials," August 1984.

| 7. NUREG/CR 5343, "Radionuclide Characterization of Reactor
| Decommissioning Waste and Spent Fuel Assembly Hardware,"
| January .1991,
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j Subject: " Veri 0 cation of FSV Activation Analysis".

9. G A International Services Corporation, Report 909658, " Fort St.Vrain

| Plateout Analysis for Decommissioning Study," issue ll, February 28,
j 1992 (GP 3538).

10. Hudritsch, W.W., "PADLOC, A One-Dimensional Computer Program
for Calculating Coolant and Plateout Fission Product Concentrations,"
General Atomic Report GA-A14401, September 1981.

| 11. 1. F. White, et.al., " Assessment of hianagement hiodes for Graphite
| from Reactor Decommissioning", EUR 9232 en, Commission of the
| European Communities.

I

| 12. PSC Letter, Warembourg to Weiss, dated February 5,1992 (P-
| 92036); Subject: " Initial Site Characterization Program Results"

13. PSC Letter, Crawford to NRC, dated April 23,1990, (P-90139);
Subject: " Fort St. Vrain Nuclear Generating Station Radiological
Environmental hionitoring Program Annual Summary P.eport for
1989"

O
| 14. PSC Letter, Warembourg to NRC, dated April 24,1992 (P 92171);
| Subject: " Annual Rad - gical Environmental hionitoring Report" for
| 1991.
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TABLE 2.1-1
FORT ST. YRAIN hilLESTONES AND 51AJOlt EVENTS

December 1973 Plant construction completed.

December 21 1973 Facility Operating Licenw No. DPR 34 issued to PSC.
i

December 26 1973 initial fuel loadiig.

January 31 1974 Initial nuclear criticality.

1974 1979 Startup testing, low power operanon, and required plant
modifications.

'

July 1979 FSV committed for commercial operation,

i May 1986 NRC mandated Environmental Qualification (EQ) outage.

September 19E6 Stipulation and settlement Agreement removing FSV from the
rate law.

October 1986 Steam generator reanalyses performed which reduced maximum
attainable power level to 82 % of rated power (270 Mwe).

May 1987 Plant restart following EQ outage.

July 1987 Shutdown following helium circulator failure.

O tober 1957 Hydraulic fire during plant restart.

December 5 1985 PSC informs NRC that FSV will be permanently r.hutdown not
later than June 30,1990.

June 30 1989 PSC rubmitted the FSV Preliminary Decommissioning Ptsn.

July 1989 Psaait record for Kw genetuted for one month period.

August 2s 1989 PSC Board of Directors announce decision 'o tz:rmir. ate
operstwns at FSV effective that date.

,

| May 1 1990 NRC issues Confirmatory Shutdown Order for FSV.

July 2 1990 The Westinghouse Team selected as the FSV decommissioning
contractor.

November 5 1990 PSC submitted :he FSV Proposed Decommissioning Plan.

Deceraber 21 1990 PSC submitted the Decommissioning Techmcal Speciticatmns.

| May 21 1991 Possession Only Li;ense issued.

O
2 18

- - - - _ _ _ - - _ _ - - _ _ = = = = - .- -



(d
(p,

t :
'

Supplem:nt to Environmental Repon
April 30,1992 FSV Decommissioning

Section 2

TABLE 2.2-1
ACTIVAiION ANALYSIS RESULTS

(Estimated Ttdal Curies Thm Years Meer Shut &mn)

Total

Exod Components H3 C- 14 Co-41 Ce45 Mn 54 Fe 55 4 59 Co 60 Ph 5!r W63 Nb 94 Ag-110 Eu-152 Eu-154 Othera Cunes

1. Cor:a Barrel - - - 0.11 7.28 < 0.01 1.03 - < O .0 ; - - - 0.01 8.432. CSF Uner - - - <001 139 98 <0.01 2.27 <0.01 0.04 <0.01 - - - <0.01 142.293. PCGV Uner - - - 0.08 110.34 s:;O.01 4.34 <0.01 0.03 <0.01 - - - <0.01 114.734. CSF/Koowool insu!a-
ten und Cover Plates - <0.01 < O.01 - < 0 01 37,20 <0.01 2.24 <0.0 3 0.03 - - - <0 01 33.525. CSF Sdeca Blocks - <0.01 <O.01 - < 0.01 246.54 < 0.01 6.33 < 0.01 0.22 - - - - < O .01 253.096. PCRV Knowool loseA-
teon and Cover Plates - <0.01 <0.01 - 0 01 5 57 < 0.01 0.44 - - - - - 0.01 6.037. Metsi Shell Large
Sids Reflectc,r - - - <0.01 0.01 so 01 <0 01 - - - - - <0.01 0 018. Large Sula ReMector
end Permanent
Henegonel Blocks 82557.7C - 20.11 77.44 0.30 441114.00 < O 01 3446.24 - - 0.21 527216.000. Cors Support B!ocks 47.19 - <0 Of O 01 < 0.01 69.15 - 0.54 - - - - - < 0 01 116.8910. Reflector Keys - - - - < 0 01 0.01 <O.01 <0.01 - - - - - - <0.01 0.0111. Baronated Spacer
Block s 11531.50 1.02 0.81 3.12 <0.01 47208.60 <0.01 7097 13 2.81 392.45 - - - O.25 66237.70

TOTAL
594.184.76

R3movaade Conents:

1. Mo4at Cisd Block CR - - - - 0.06 18451,70 <0.01 4342.78 2.08 290.39 0.18 - - C 01 23097.202. Metal Cted Block NCP, . - - . 0.52 169568.20 <0 01 2786 29 - - <0.01 - - - <0.01 172455.013. Repm Constrasnt Dewce - - - < 0.01 0.07 71.85 <0.01 48.93 0 01 1.27 0.01 - - - < 0.01 122.144. Onfice Valve - - - O.17 299.25 <0.01 115.56 - - - - - - <0.01 414.38G. R; Hector Block with
Hastenoy Cens - <0.01 0.07 300.94 <O.01 3407.45 0.67 88.35 <0.01 - <0 01 3797.486. Removatdo GrapNte
Reflector 3208.53 - 4.34 16.99 0.13 6034.36 <O.01 2483.61 - - - - - <0.01 11747.36

TOTAL
211.624.77
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TABLE 2.21 (Continuedi

Componentilsotope H-3 C-14 Co-41 Co-45 W 54 Fs-55 Fe-SS Co-60 f6 59 Na 63 N494 A g-110 Eu152 Ew.154 othersTetal

Conerste Radial:
1st Sex inches 0.26 <0.01 < 0.01 0.02 <O.01 7.93 < 0.01 0.31 <0.001 <0.01 <0.01 <0.01 0.31 0.31 0.03 8 89
2nd Sax IncSes 0.09 <0.01 < O.01 <0.01 <O.01 2.81 <O.01 0.10 <0.001 < 0 01 <0.01 <0.01 0.11 < O.01 0.02 3.133rd Six Inches 0.01 <0.01 < 0.01 <0.01 <O.01 0.33 <0.01 0.01 <0.001 <0 01 <0 01 <0 01 0.01 < 0.01 0.01 0.374th Siz inches < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.04 <0.01 <0.01 <0.001 < 0.01 <0.01 < 0.01 < 0.0 7 <0.01 <0.01 0.04
5th Sex inches <0.01 < 0.01 <O.01 <0.01 <0.01 0.01 < 0.01 <0.01 <0.001 <0.01 <0 01 <0 01 <0.01 <0.01 <0.01 0.01Cth SixInches <0.01 < 0.0 t <0.01 <0 01 <0.01 <0.01 <0.01 < 0.01 <0.001 <0.01 <0.01 <O.01 <0.01 <0.01 <0.01 <0.017th Six'nches <0.01 < 0 01 < 0.01 <0 01 <0 01 <0.01 <0.01 <O.01 < 0.001 < 0,01 <0.01 <0 01 <0.01 < 0.01 <0.01 <0.01

.

8th Sex inches <0.01 <0.01 <0.01 <0.01 <O 01 <0.01 <0 01 <0.01 <0.001 < 0 01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

TOTAL
12.44

Concaste - Top Head:
1st Sem inches 2.84 <0.01 0.04 0.18 0.01 87.79 <O.01 3 37 <0.001 < O 01 <0.01 0.01 is.45 0.35 0.28 98.222nd Six inches 0.73 <0.01 0.01 0.05 < O 01 22 95 < 0.01 0.79 < 0 001 <0.01 <0.01 <0 01 0.90 <0.01 0.04 25.553rd Sim inches 0.07 < O.01 <O O! <O.01 < 0.01 2.26 <0 01 0.08 <0.001 < 0.01 <O.01 <O.01 0.09 <0.01 0.01 2.524th Six inches 0.C1 <0.01 <0.01 < 0.01 <0.01 0.24 <0.01 0.0 % <0.001 < 0.01 <0.01 < 0.d 1 0.01 < 0.01 <O.01 0.27 ~5th Siz incises < 0.01 <0.01 < 0.01 < 0.01 <O.01 0.03 < O.01 < O.01 < 0 001 < 0.01 <0 01 <C 01 < O.01 <0.01 <0.01 0.04
6th Sim inches <0.01 <O 01 < 0.01 <0.01 <0.01 0.01 < 0.01 <O.01 <0.001 (0.01 <0.01 <0 01 <0.01 <0.01 <O.01 0.01
7th 3am inches <0.01 <0.01 <0.01 <0.01 <0.01 < 0 01 <0.01 <O.01 <0.001 <0.01 <0.01 <0 01 < O 01 <0.01 <0.01 < 0.01
8th Sim lnches <0.01 <0 01 < O.01 <O.01 < 0.01 <0.01 <0.01 <0.01 <0.001 < 0.01 < 0.01 <0.01 <0.01 < 0.01 <0.01 <0.01

TOTAL
126.71

Concrete - CSF:
1st Sax inches 0.16 < 0.01 <0.01 0.01 < 0 01 5.12 <0 01 0.17 <0.001 < 0.01 <0.01 <O.01 0.20 0.02 0.01 5 69
2nd Sin inches 0.01 <0.01 <0.01 <0.01 <0.01 0.34 <0.01 0.01 < 0.001 <0.01 <0.01 < 0.01 0.01 <0.01 0.01 0.38
3rd Six inches <u.01 < 0.C 1 <0.01 < 0.01 <0.01 0.03 <O.01 < O 01 <0.001 <0.01 < 0.01 <0.01 < 0 01 < 0.01 <0.01 0.034th sem inches < O.01 < 0.01 < 0.01 <0,01 <0 01 <O.01 <0.01 < O.01 <0.001 < O 01 < 0.01 < O 01 < O 01 <0.01 <0.01 < O.015th Sia Inches <0.01 < 0.01 <0.01 <0.01 <0.01 <0 01 <0 01 <0 01 < 0 001 <0.01 <O.01 <0.01 <0.01 <0.01 < 0.01 < 0.01
Gth Sex Inches < 0.01 <0.01 < O.01 <0.01 <0.01 <0.01 < 0.01 < 0 01 <0.001 <0.01 < 0 01 <0.01 < 0 01 <0.01 < 0 01 <0.01
7th Sim inches <O.01 <0.01 <0.01 <0.01 < 0.01 <0.01 (0.01 < 0.01 <0.001 <0.01 <0.01 < 0.01 <0.01 <0 06 < 0.01 < 0.01 -8th Sam inches <0.01 < 0.01 <O.01 <0.01 <0 01 <0.01 <0.01 < O.01 <0.001 < 0.01 < O .01 <O.01 <0.01 < 0.01 <O.01 <0.01
9th Sax anches <0.01 <0.01 <0 01 < O.01 <0.01 <0 01 <0.01 <0.01 <0.001 <0.01 <O.01 < 0 01 <0.01 <0 01 <0.01 (0.01
10th Sam inches <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 < 0.01 <0.01 <0.001 <0 01 <0 01 <0.01 <0.01 <O.01 <0.01 < 0 01

TOTAL
6.10

U
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TA11LE 2.2 2 |

|

PCRV DOSE RATES IN AIR
AT 5 YEARS AFTER SilUTDOWN

i
_

GAhthtA DOSE RATE

RADIAL R/llr

All components (from large side 9.7E + 01

reflector to PCRV conctete)

Large side reflectors renoved 2.3E + O2
(from spacers to PCRV concrete)

From core barrel to PCRV concrete 2. lE - 02

PCRV liner and concrete only 8.8E 03

PCRV concrete only 4.5E - 03

22* PCRV concrete removed 6.3E 06

24' PCRV concrete removed 3.4E - 06-

( s .

k AXtAL UP
.

'

All components (from Kmwool 1.7E - 01

insulation to PCRV concrete)

PCRV liner and concrete only 4.4E 01

PCRV concrete only 1.7E 01

32' PCRV concrete removed 7.6E 06

34' PCRV concrete removed 4.4E 06

36' PCRV concrete removed 2.6E - 06

AXIAL D0%W

All Components (from cor, support blocks 6,1 - 02

to core support Poor) '

PCRV liner and concrete only 2.!3 01

PCRV concrete only 't.8E - 02

20' PCRV concrete removed 5.3E - 06

22' PCRV concrete removed 2.7E - 06

].
.
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TAllLE 2.2-3

ESTIMATED PLATEOUT CONCENTRATION ON
MAJOR PRIMARY CIRCUIT COMPONENTS

AT END OF REACTOR LIFE (890 EFPD)

PLATEOUT CONCENTRATION I

COMPONENT Sr-90 Cs-137

dpm/100 cm Ci/cm23 8dpm/100 cm Ci/cm8
.

| lower Reflectors 5.98 E6 2.69 E 8 7.85 E7 3.54 E 7

| Steam Generator

| Reheater Section* 1.11 E7 5.02 E-8 2.54 E7 1.15 E 7

| Economirer Section 2.17 E5 9.78 E 10 4.85 E7 2.18 E 7

| Cirtulator 2.88 E6 1.30 E 8 6.10 E6 2.75 E 8

| Circulator Outlet 1.24 ES 5.60 E 10 9.56 E4 4.31 E 10,;

| Core Barrel Annulus 1.53 E6 7.33 E-9 9.27 ES 4.18 E-9

| Upper Reflectors 1.10 E7 4.95 E-8 5.31 E6 2.39 E 8

* Ste.am generator component with the higheM estinuted platcout concentration

O
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TABLE 2.2-4

LNTEGRATED PLATEOUT ON EACII PRIMARY CIRCUIT COMPONENT
| AT END OF LIFE (890 EFPD)

_

BRANCII NAME Cs-134"' Cs-137'" I-131* I-129* Sr-90* Te-127m*
(Curies) (Curies) (Curies) (Curies) (Curies) (Curies)

| lower Reflector 2.729E + 00 5.752E + 00 6.490E-03 5.662E-09 4.380E-01 3.412E + 01

| Core Support Blocks 5.869E42 1.319E41 3.122E-04 2.723E-10 7.67 t E-03 5.964E4I
| Core Exit Plenum _ l.198E-02 2.822E42 2.166E-04 1.890E-10 1.449E-03 1.052E-01

| Steam Generator Inlet 4.951E45 7.036E44 1.027E42 5.563 E-09 1.331 E-02 8.466E-01

| Steam Generator Reheater 2.(rJOE-01 7.807E41 7.059E-01 3.295E-08 3.420E-01 2.031 E + 0! i

| Superheater 5.33 t E-01 1.988E + 00 1.664 E + 00 8.442E-08 1.095E-01 6.648E + 00

| Economirer I.291 E + 00 3.378 E + 00 3.134E + 0! 8.284E48 I 514E42 7.719E41

| Evaporator 7.847E-01 7.063E-01 1. I S6E + 03 2.725E-07 5.726E43 1.296E-01

| Steam Gen. Outlet Plenum 2.064E-03 1.994E43 1.199E + 01 1.119E-08 5.129E44 3.388E-04
_

| Circulators 1.383 E-02 1.443 E-02 4.744E + 00 3.312E49 6.801 E-03 2.270E-03

| Circulator Out!ct P!enum 4.851 E-04 7.594 E-0 , 6.790E + 00 1.128E-08 9.875E44 ?.%2E-05

| Core Barrel / Liner Annulus 1.076E-02 2.392'i-02 4.363 E + 01 3.614E48 4.197E42 1.767E43

| Core Inlet Plenum 1.267E-03 4.949 E-03 1.901 E + 01 3.164E-08 1.004E-02 2.083E-04

| Upper Reflectors '7.228 E42 3.893E-01 2.641'i-01 3.326E-07 8.043E-01 1.186E-02

| Side Reflectors 1.04 t E-04 1.037E-03 1.669E-01 2.858E-07 I .443 E-03 1.707E-05

| Purification System 9.754 E-05 3.984E45 2.554 E + 00 4.2 I3E-04 8.725E45 1.610E-05

| TOTAL 5.712E + 00 1.32E + 0! 1.309E + 03 4.225E41 I .800E + 00 6.355E +01 l

| TOTAL (3 YEARS 2.0SI E + 00 1.23E + 0! 0.00E + 00 - 4.224E45 1.675E + 005

'"
Plateout distribution basal upon sorption isotherms for unoxidued alloy steel surfaces.

*
Ba. sal on the source rate cakulated from the menon data using the square root of half-life dependence.
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TAllLE 2.2-5

ESTIMATED CURIC TOTAL AT 13V
(Three Years After Shutdown)

NOTE: The systems listed below are those systems which are known to be contaminated,
or experiencing on going maintenance, defueling and component removal which
may transfer contamination to other systems and/or locations.

Total Curies

System System From From Loose
No. Activation Contamination m

11 PCRV and Internal 7.94 E+05 2.54 E+02
Components

12 Controls Rods and Drives 1.84 E+04 N/A

h13 Fuel Handling Equipment N/A 8.95 E-03

14 Fuel Storage Facility N/A 2.08 E-02

16 Auxiliary Equipment N/A 9.05 E-03

17 Reactor Removable Reflector 4.82 E+05 N/A

21 Primary Coolant N/A 6.01 E+01

22 Secondary Coolant N/A 5.68 E+03

23 Helium Purification N/A 9.33 E-01
~

61 Decontamination Systems N/A 1.06 E-05

62 Radioactive Liquid Waste N/A 4.06 E-05

63 Radioactive Gas Waste N/A 8.15 E-05
_

* Includes an estimate of loose surface contamination due to ac:ivated corrosion
products.

O
|

2-24 |

_ _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ - _ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ - - -



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ - _ _ - - _ _

3(d '
Supplement to Environmental Report

April 30,1992 FSV Decommissioning
Section 2

TABLE 2.2-6
GRAPIIITE PROPERTIES COMPARISON TABLE

PARAMETER 1.rge Sa BoronateJ S W RenmaW Core Support Bewhh Tem Rea:erks
Ref!cckw Spacer Blocks ReGector Bbxks Sany:e

Type of Graphite 11111 Illit H451/11327 FGX (Reactor 2 Senyles fran Magnox Reactw
Gende)

Deauty

Umrradiased 1.8 I.8 t .72 - | _77 1.M I.82

Inshased I.8 1.8 1.72 - t .77 I.76 1.7

Surface to Volume Ratio (cm*) 0 08 0.75 0.12 - 0.53 ** I .5 ** - Nv esanoe me agmfkers due no
very emeu trumm cane casens

Tamal Mau (g) 1.83 E3 6.11 E7 1.5 ES 8 E7 680

Ttdai Volunie (cc) I.015 ES 3.40 E7 8 E7 4.5 E7 3 76 * * - Actual margle sur. 2 manyien semed

T*tal Tritum Coreene (C1) 82,558 11.532 35(U 47
L

Tnuum Cor :esuratim (pci/cc) 813 340 < 0 01 06 IO P * - Measured value 2.2 E3 N/g

Major Isrpunues (ppm)

13 <2 <2 < 0.1 <2 < 0.05

Fe 20.0 2090 < 20 1900 10

Co 0.2 0.2 < 0 01 0.2 0.02

Tkx Hinory (EFPD) 890 800 s890 890 =3550

Thermal Flux (akm%ec) 3 8 EI3 <3.8 E13 <3.8 EI3 <3 8 EI) 3.4 E13

Madnusm Temperenne (*C) 300- 500 300 - 500 die 7(o AO

himary Coo ||ars IIelium fiel-m lietaus liel.um CO3
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TABLE 2.3-1
RADioIslX;ICAL StJRVEY St%DtARY

{
Issernalty source of Cerverninese f evels

| Ra&oacave Radiation / RaJ4etica Imoes Fixed

= Levd t.sevoti m 12ste ns Contaminatiem leveisimJt M (DPMittwkm"1 (DPMTIS c#ni

i

,
level 13 4916*-8* 46,47

f 4921'-O*

level 12 4904'4* 46,47-

4w e 4* j

1.svel 11 4881'4" I I,12,13 Shine thru' ark Geo. Area - 0 044 )
14,15,16 F5We and ESW's ;

$ 21, 23, 46,
!. 47,72,93 j

1

level 10 4864'4" ll,13,14 New Fical Loe&ng Gee. Area - 0 8 30,000 5,0EO- i

!
16,II,23, twt Comract - 6 0 10,Or g,

j
46,47,72
93

'

Ilot Servie (See remske froen
,' Focany level 9 belear;

f Purge Va%wena Gen Area - 0 032
twer*

1.svel 9 4549"-0* II,14,16 Regeneraisom Ges. Aree 0.15
21, 2.3, 46, Sym: a
47,61,62,
63,72,93 thm Servke Gen. Area - 0 3 100,0>0 10/WC -'

Facddy 50,WO

Level 8 4839'4* l l,14,16, Accessno E A Gen. Ace. - 0.5 50,030

t 4846'4" 23,46,47, service Facday comraa - 200

.

61,62,63,

t 72,93 ILA Service Gen. Area - 50 100,0lO 10,0 0 -
Facddy suey 50,0 0

*

tevel 7 4829*-0* 11. I4,16 Irrediated Gea Area - 2.8
46,6I,62 Therm.xouples Consact - 4 0,

'

63, 72, 93

leve! 6 4811*-0* II,46,61 Ges/ lipid Wome Gen. Area - 0 02
4816*-0* 62, 63, 72, Symem Peng Comsact - 1.2

93 Tusinne Buildmg

i
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TABLA. 211
RADIOLA)GICAL SURVEY SLTIMARY Costusewd)

$
'

lesermaUy Suurte d rentaminews Ecocie
R ednstave Radiarsoni Raduts.m Lswee Fiued

Lc2d hve Steerf_ O.<na mine m levete (mR tr) WPM'1% mi (Di*S15cmh
fl% m'

tesci 5 4791'4" II,46,61 Gas,'liquad Weste C mtact - 0 75 5.00-
62. 63, 72 System Iving 1090
91 Corngstsx IEfg.

Level 4 4731'4' 46.47,61 Ikwrnasmnatwa Gen Area - 15 kO $4 8) -
'

62.63.72. $ys. m Contact - 3.0 1,0X)
| 93

level 3 4711'4* 46. 47. C l. Decms.enenstwo Gen. Arce - 0 4 f .* O 100 -
62. 63. 72 taandry Coun;t 2.2 500,

93

Nw d Vault 500 -
Cuenawong T4108 1,0_8)

Level 2 4756' 4* 46,47,61

62.63,72

93

level I 4740*4* 2 8, d$,47. Gee Wase Cosapreneur 19)-
6I.62.63 Drsms(3) 59)
72,43

tiend Weste Smay 5,Mu) 30.9X)

Level i Itek m Floor 72 Reut.w BudJmg Svey 100 -
level 500
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LEGEND: Unless other se noted, numerical values are radiation levels in mrem /hr
* denotes contact radiation reading
( ) denotes radiation level at 18 inches
O denotes contamination survey point, < 100 dpm/100 crn8 loose surface level

unless otherwise noted; # denotes fixed contamination levelin dom /15 cm2

Figure 2.31 Compactor Building Radiation Survey
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LEGEND: Untass otherwise noted, numerical values are radiation levels in mremihr
* denotes contact radiation reading
( ) denotes radiation level at 18 inches
o denotes contamination survey point, < 100 dom /100 cm toose surface level2

unless otherwise noted; # denotes fixed contamination level in dpm/15 cm 8

Figure 2.3-3
Turbine Buildinf') Radiation Survey -1 Level 5 (El. 479
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LEGEND: Unless otherwise noted, numerical values are radiation levels in mrem /br

denotes contact radiation reading*

( ) denotes radiation level at 18 inches
O denotes contamination survey point, < 100 dom /100 cm8 loose surface level

unless otherwise noted; # denotes fixed contamination level in dpm/15 cm8

Figure 2.3-4
Turbine Buildinf') Radiation Survey -Level 6 (El. 481
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LEGEND: Unless otherwise noted, numerical values are radiation levels in mrem /hr
* denotes contact radiation reading
( ) denotes radiation level at 18 inches
O denotes contamination survey point, < 100 dpm/100 cm8 loose surf ace level,

unles. otherwise noted; # denotes fixed contamination level in dom /15 cm 8

Figure 2.3-5
Turbine Buildinh') Radiation Survey -Level 7 (El. 482
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LEGEND: Unicss otherwise noted, numerical values are radiation levels in mrem /hr
* denotes contact radiation reading
( ) denc,tes radiation level at 18 inches

O denotes contamination survey poin', < 100 dom /100 cm loose surface level2

2unless otherwise noted; # denotes fixed contamination level in dpm/15 cm

C Figure 2.3-10 Reactor Building' Radiation Survey -
Level 3 (El. 4771 )
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* denotes contact radiation reading
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Figure 2.3-12 Reactor Buildink' Radiation Survey -Level 5 (El. 479 )
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LEGEND: Unless otherwise noted, numerical values are radiation levels in mremihr
* denotes contact radiation reading
( ) denotes radiation level at 18 inches
O denotes contamination survey point, < 100 dom /100 cm2 loose surface level

unless otherwise noted; # denotes fixed contamination leve: in dom /15 cm 2

Figure 2.3-13 Reactor Building' Radiation Survey -
Level 6 (El. 4816 )
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Figure 2.3-14 Reactor Buildinh' Radiation Survey -Level 7 (El. 482 )
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l Figure 2.3-15 Reactor Building Radiation Survey -
| Level 8 (El. 4839')
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* denotes contact radiation reading
( ) denotes radiation level at 18 inches
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Figure 2.3-16 Reactor Bt:lldinh' Radiation Survey -Level 9 (El. 484 )
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LEGEND: Unless otherwise noted, numerical values are radiation levels in mrem /hr
* denotes contact radiation reading
( ) denotes radiation le. at at 18 inches
o denotes contami . .on survey point. < 100 dpm/100 cm2 loose suricce level

unless otherwise noted; # denotes fixed contamination level in dom /15 cm2

Figure 2.3-17 Reactor Buildina Radiation Survey -
Level 10 (El. 48Ii4')
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* . denotes contact radiation reading
( ) denotes radiation level at 18 inches
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unless otherwise noted; # denotes fixcd contamination level in dom /15 cm8

Figure 2.3-18 Reactor Buildin$1') Refueling FloorRadiation Survey -Level 11 (El. 48
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Figure 2.3-19 Reactor Building Radiation Suk vey -
Levels 12 & 13 (El. 4904' & 4921')
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h 3.0 PROPOSED ACTION

3.1 Introduction

Pursuant to 10 CFR 50.32, PSC has submitted a Proposed Decommissioning Plan
(PDP, Reference 1) to the NRC for review and approval. PSC has selected the
DECON option for decommissioning Fort St. Vrain and is proposing the immediate
dismantlement and decontamination of the activated and contaminated portions of the
Fort St. Vrain Nuclear Generating Station. The decommissioning of nuclear facilities
is a regulated process, whereby radioactive material will be removed from the plant
site, the site will be decontaminated to limits established by the NRC to allow release
of the site for unrestricted use and the NRC license will be tenninated.

To accomplish the decommissioning of Fort St. Vrain, substantial portions of the
existing plant will be decontaminated, dismantled and/or removed to release all site

| areas for unrestricted use. However, the site will not be completely torn down and
| restored to agricultural use or a natural environment. Components and structures

which are not activated or radioactively contaminated or which have been
decontaminated will remain and may be utilized in the conversion of the balance of

| plant (BOP) systems to a natural gas-fired power plant.

An overview of the decommissioning work scope is:
,

1. Remove the Prestressed Concrete Reactor Vessel (PCRV) internal
radioactive components remaining after the defueling of the reactor.

2. Dismantle those portions of the PCRV structure and radioactive balance-
of-plant systems which exceed limits for release of residual radioactive
materials. Decontaminate those structures or systems where only low
level surface contamination exists.

3. Ship all radioactive waste offsite for disposal.

4. Perform a final site radiation survey to confirm that all site areas can be
released for unrestricted use.

5. Terminate the 10 CFR 50 operating license.

The detailed dismantling activities that will be performed during decommissioning are
described in Section 2.3 of the PDP (Reference 1).

v

3-1
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3.2 Site Cleanup, Final Site Survey and Site Release for Unrestricted Use h
Upon completion of all PCRV dismantling operations and removal of the radioactive
wastes from the site, the remaining partions of the site will be cleaned-up by
performing the following major activities:

Contaminated tools and equipment will be cleaned for reuse or packaged*

for disposal.

All Surface Contamination will be removed to the levels required for*

release for unrestricted use.

Radioactive liquid, gas and solid waste systems will be removed and
_

=

disposed.

A final radiation survey of the site and environs, to verify that all*

radioactive material has been removed, will be performed.

A final decommissioning program report and request for termination of*

the Part 50 License will be prepared and submitted to the NRC.

| As discussed in Section 3.3, materials and equipment released from the site for h
unrestricted use will be released in accordance with regulatory requirements. If
contamination of materials and/or equipment is found below the surface, the material
will be disposed of as radioactive waste unless it is determined to be cost effective
to decontaminate to unrestricted use criteria.

All temporary structures and modifications to permanent site structures will be
removed or returned to their original condition, as required. The potentially
contaminated structures inside the controlled areas, such as platform scaffolding will
be decontaminated to release limits for unrestricted use or shipped offsite as low-level
waste. Temporary structures such as the laundry and respirator cleaning trailers will
be decontaminated as required and returned to their licensed vendor. The
contaminated materials will be packaged and shipped to a volume reduct.an facility,
or to a burial site for final disposition. The trailers used for personnel occupancy

| will be surveyed and decontaminated, if necessary, for release and shipment offsite.

After all activated systems have been removed from the site, the remaining structures
will be surveyed. All contaminated surfaces such as floors and sumps will be
decontaminated to remove residual contamination. The structures will be surveyed
to ensure all activated and contaminated material has been removed.

The provisions of Regulatory Guide 1.86 (Reference 2) will be used for residual fixed g
and removable contamination on the surface of mderials, equipment and facilities left T

3-2
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at the site. In addition, radiation levels of 5 R/hr above background measured at
a distance of 1 meter will be used as the upper limit for external radiation levels.
The criteria for total concentrations of radioactive materials above background in soil
will be based upon those established in NUREG/CR-5512 (Reference 3), The use
of this methodology will ensure an average total effective dose equivalent of less than
10 mrem /yr to an individual in a given population group.

Pursuant to Regulatory Guide 1.86 (e), a comprehensive final radiation survey will
be conducted at the facility upon completion of all activities. The goal of the survey
is to ensure that ambient radiation levels and surface contamination levels are below
the limits specified in Regulatory Guide 1.86 and to verify that the site can be
released for unrestricted use by meeting the acceptance criteria of 5 pR/hr above
background at I meter from the surface.

The survey will cover all pertinent structures, surfaces, systems and components,
focusing on those items identified as potentially troublesome during the pre-
decommissioning and during the decontamination / dismantling phases. The survey
will include:

PSC property, soil, stream, and pond sediment, and water sampling*

outside the fenced area for radioisottp malysis
n
D PSC property soil, lagoon sediment, and water sampling inside the*

fenced area for radioisotopic atalysis

Radiological surveys for the PCRV and reactor building*

NUREG/CR-2082 (Reference 4), " Monitoring for Compliance with Decommissioning
Termination Survey Criteria" will be used as a guide in developing the
comprehensive survey program for quantifying residual radioactivity and radiation
levels.

- The current Radiological Environmental Monitoring Progmm (REMP) will be
continued in part specifically tailored to accurately monitor the environmema!
radiation and radioactivity levels, and to determine the effect on the radiological

- conditions of the environment due to decommissioning activities. The current REMP
contains provisions for sampling and analyzing airborne, waterborne, ingestion, and
direction radiation exposure pathways. The results of the REMP will be included in
the final radiological survey report. In addition, the Offsite Dose Calculation Manual
(ODCM) will provide the methodologies to assure compliance with the Fort St. Vrain
Decommissioning Technical Specifications related to liquid and gaseous mdioactive
effluents. This program will demonstrate compliance with 10 CFR 20,10 CFR 50
Appendix A and Appendix I, and 40 CFR 190.

-[ )u
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At the completion of the decommissioning effort, PSC will prepare a final project
summary report. The report will document the decommissioning activities that were
performed and will be submitted with the appli" tion for termination of the Part 50
License and along with the final rtdiological sur<ey report, will provide the basis for
the approval to terminate the license,

,

3.3 Criteria for Release of Equipment and Non Radioactive Waste

The guidance provided in NRC Circular 81-07, " Control of Radioactively
Contaminated Materials" (Reference 5) will be used to ensure appropriate survey

i

[ methods are employed for the release of decontaminated items (e.g., tools and |
equipment) and scrap materials. The guidance provided in NRC IEN 85-92,

'

" Surveys of Wastes before Disposal from Nuclear Reactor Facilities" (Reference 6)

| will be used to ensure appropriate survey methods are employed for the monitoring j
of segregated waste prior to disposal in a sanitary landfill. Procedures that have been i
prepared with reference to NRC Circular 81-07 and NRC IEN 85-92 will be used for i
surveying material to be released off-site. l

|

3.4 Radioactive Waste

During the decommissioning activities radioactive materials (radwaste) in liquid, solid
and gaseous forms are expected to be generated. Management of these wastes is an
integral part of the decommissioning plan and includes provisions for niinimizing the
quantity of waste generated, waste collection treatment, volume reduction, packaging
and off-site shipment for disposal. ;

Some solid materials may be volume reduced onsite using the existing Fort St. Vrain
compactor, a mobile compactor, or other equipment as needed and as supplied by the
decommissioning contractor (Westinghouse). If a onsite compactor is used, its
effluent discharge will.be filtered by HEPA ventilation and airborne contamination
surveys will be conducted during operation. Compactor operation will be controlled
by a specific radioactive waste procedure to ensure safe operation. Compacted waste
will be placed in appropriate containers such as 52- or 55-gallon drmas, compacted,
overpacked if required, and shipped offsite for -disposal or additional volume
reduction. In order to reduce disposal quantities, some solid materials may also be
shipped offsite for decontamination. All activities will be performed in accordance
with applicable radiation protection and radioactive waste procedures.

Supercompaction, incineration, and melting for volume reduction will be
accomplished offsite at a facility licensed for these specific waste volume reduction
techniques.

O
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Q1 3.4.1 Classification of Radioactive Wastes

- Classification of radioactive waste is required by 10 CFR 20,10 CFR 61, and
disposal site requirements.

A waste classification compliance program will be developed and implemented to
assure proper classification of waste for disposal. This program will ensure that a
realistic representation of the distribution of radionuclides in waste is known and that
waste classification is performed in a consistent manner. Any of the following basic
methods, used individually or in cambination, will be used to achieve this goal:
materials accountability (including process knowledge and activation analysis)
classification by_ source, gross radioactivity measurements, and measurement of
specific radionuclides.

Materials will be categorized as follows:

|1. Potentially contaminated or mquiring minor spot decontamination: Materials
that, on a gross basis,1) appear to ' uncontaminated, 2) have geometries
with all surfaces easily accessible, and 3) have a small surface area-to-weight
ratio will be surveyed to determine if the material can be released without
decontamination or with minor decontamination effort. For example, a small

p surface area with only spot and/or smearable contamination can easily be
-d dxontaminated by such means as wiping, grinding, or removing the hot spot.

2. General contamination with accessible surfaces and a low area-to-weight ratio:
Materials that have good- geometries for purposes of surveying and
decontamination, and that possess a low surface area-to-weight ratio, may be
shipped directly to a licensed facility for disposal or decontamination of the
surfaces and subsequent release for unrestricted use or decontaminated on site
to the criteria for release for unrestricted use.

3.- General contamination / inaccessible surfaces /high surface area-te' weight ratic:
Smaller metallic-scrap or metals that have poor geometries for performing
surveys (e.g., previously sheared material) will be assumed to be
contaminated and be packaged for shipment for furt!v r processing at a
licensed facility or shipped directly to burial.

4. Activated or..other non-recoverable materials: activated materials and high
specific activity materials will either be packaged and shipped directly to a
disposal facility or to a licensed facility for further processing and volume
reduction.

Radioactive materials identified above will be evaluated to determine' the optimum

(~} method for release, decontamination, or shipment off-site for further processing or
V for burial, generally as described in Tables 3A-1 and 3.4-2. Items not considered

3-5
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for decontamination or items that, following decontamination, are considered to have h
too high a specific activity for off-site volume reduction, will be packaged and
shipped directly for disposal at a disposal facility. Greater than Class C (GTCC)

| wastes, if any, will be packaged and stored in the adjacent dependent Spent Fuel
| Storage Installation (ISFSI) or in a structure which meets the design requirements to
| handle CTCC waste. The waste will be stored until such time as it can be
l' transported to a facility licensed to accept the GTCC waste.

3.4.2 Eroiected Waste Generation

The initial estimate of the processed and volume reduced radioactively contaminated /

waste for disposal is 100,072 cubic feet, with 99,219 cubic feet from the PCRV and
associated operations, and 853 cubic feet from the balance of plant (BOP) Systems.
The waste from the PCRV consists of activated concrete, graphite blocks, other

A
- activated components, miscellaneous equipment and piping, and concrete rubble.

PCRV waste is contaminated principally with Fe 55, tritium, and Co-60. The waste
from the BOP consists of tanks, pumps, HVAC filters, and miscellaneous equipment
and piping.

After processing and volume reduction, it is estimated that the volume of radioactive
waste will be segregated into the following categories:

Class Volume (cubic feet)

A 70,768
B 28,293
C 1,011

Due to uncertainties in the analysis, as much as 400 cubic feet of Class C wastes may
be reclassified as GTCC. Waste class and volume estimates may change as ongoing
planning and decommissioning operations proceed. Tables 3.4-1 and 3.4-2 identify
the radioactive wastes that may be shipped for further processing. The pre-volume
reduction totals and number of waste containers are delineated on Tables 3.4-3 and
3.4-4.

There will be approximately 20,000 cubic feet of uncontaminated concrete and
| metallic scrap. This will be transported by truck to local landfills for disposal or to
| commercial scrap facilities for re-use as scrap materials.

O
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O 3.4.3 Waste Treatment-

-w/

| 3.4.3.1 PCRV and Internal Components

-|
| The major decomniissioning task is the dismantlemen; and decot.tamination of the
| -dioactive portions of the PCRV. This activity is described in detail in Section 2.3
| of the PDP. In general, it involves removing a plug of concrete from the top of the
| PCRV to gain access to the PCRV cavity, and then removing the core components
| and other equipment and structural materials located inside the PCRV. Upon
| removal from the PCRV, concrete sections and large equipment items will be moved
| to a waste processing area for further sectioning, segregation, and preparation for
| __ disposal. Radioactive waste packaging will be performed in areas that minimize
| ndiation exposure to personnel, control the spread of contamination, and are
| adequate for packaging activities. Examples nf potential onsite waste packaging areas
| are:
I

| Reactor Building refueling floor*

| Hot Service Facility*

| Compressor rooms in Reactor Building*

| Fuel Storage Building*

| Temponry facilities designed for waae packaging*

xS I
(j | Off-site facihties will be utihzed when necessary and practical for waste processing

| and fral packaging,
,

t

3.4.3.2 Steam Generators

| Because of the_ high contact dose rates that are anticipated in the steam generator
p-imary assembly (economizer, evaporator, and superheater sections), a special
shielded shipping container will be required. The following methodology will be
employed to remove and ship the steam generator primary assembly.

As the primary assemblies are lifted from the PCRV by the Reactor Building crane,
the outer shroud and tube surfaces will be washed down to remove as much
contamination and cutting debris as possible, and will be allowed to drain as
necessary over the PCRV cavity.

The steam generator primary assemblics will then be placed in a shipping container,
located in the truck bay. The shipping container will consist of a metal culvert
section seven foot in diameter by 27 feet long. The culvert section will be cut in half
lengthwise to provide a hollow half-cylinder. Structural supports will be welded to

'the half section of culvert to provide structural support and allow the culvert to be
upended with the primary modu'e inside.

r~hL)
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Support saddles will be mounted inside the culvert and serve a dual purpose. First, h
the saddles provide a means of attaching the steam generator primary assembly to the
culvert and transmitting the load to the structural supports on the outside of the
culvert. Second, the saddles will keep the steam generator primary assembly
centered in the culvert with an annular space of about 8 inches between the inside
diameter of the culvert and the outside diameter of the steam generator primary
assembly.

If required, the annular portion of the steam generator between the shroud and the
cold reheat piping will be filled with grout which will encapsulate the tube bundle of
the steam generator. In addition, grout may be pumped into the feedwater and steam
tubes of the primary assemb.y. If necessary due to the high contamination levels, the
8 inch annular region between de outside of the steam generator shroud and the
inside of the culvert will be filled with grout for shielding.

The combined weight of the shipping container, steam generator assembly, and grout
will be approximately 195,000 pounds, if actual contamination levels in the steam
generator primary assemblies are lower than expected, the shielding grout in the
annular space between the steam generator shroud and the container may be omitted
with a weight savings of about 56,000 pounds. A final radiological sutvey will be
performed to ensure DOT requirements are met before the steam generators are
released for shipment. The steam generators will be shipped by rail for disposal at
a licensed burial site.

3.4.3.3 On-site Processing of Liquid Wastes

Radioactive liquid wastes which exceed 10 CFR 20 limits for the general public will
not be released to the environment. To the maximum extent practicable, prior to
discharge to the environment, the liquid waste will be processed to decrease the
concentrations of radioactive material to levels below the limits established in 10 CFR
20. Processing will include filtering, demineralization and/or dilution. The liquid
effluent will be monitored to assure that the liquid effluent released to the
environment does not exceed the 10 CFR 20 limits. The method for processing on-
site liquid wastes is described in Section 4.2. This method provides for proper
dilution while also allowing a liquid effluent release rate that is greater than the 10
gpm value previously described in the Final Environmental Statement (Reference 7).

Liquid wastes will be processed and disposed ofin accordance with written approved
procedures. Typical liquid waste expected includes oils from plant systems, water
from PCRV bleed and feed operaticas, and sludges from diamond wire cutting and
nmp clean-outs. Disposal of contaminated oils is expected to be accomplished by
transfer of the vii to a licensed vendor for incineration. The chemical / hazardous
nature of NL will be known prior to transfer for incineration. Water from the PCRV

| vill be processed through the PCRV Shield Water System and discharged through
normal plant effluent systems.

3-8
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| 3.4.3.4 Hazardous hiaterials and hiixed Wastes

Chemicals used for decontamination will be evaluated for hazardous constituents
using 40 CFR and the Material Safety Data Sheets (h!SDS). Decontamination
chemical wastes expected include acids, caustic 3, detergents and non-hazardous
solvents. The specific chemical for a particular application will depend on the
material to be decontaminated. Acids or bases will be neutralized and solidined or
used for water chemistry control in the PCRV water clean-up system. Detergents and
other water based solvents will generally be associated with damp rags or wipers.
The wiping material will be dried prior to packaging for disposal or volume
reduction.

All hazardous chemicals and materials will be subjected to a chemical control review
to determine if a non-hazardous or a less toxic chemical can be substituted to prevent
generation of mixed wastes. In the event that hazardous chemicals or materials must
be used, procedures will ensure that all waste minimization techniques will be applied
during usage. Steps will be taken to ensure that if hazardous materials must be used,
the necessary controls will be in place so these materials will not inadvertently
become radioactively contaminated. If some hazardous material does inadvertently
become radioactively contaminated, it will be considered as mixed waste and subject
to applicable regulations.

If mixed wastes are generated, they will be managed according to Subtitle C of
RCRA to the extent it is not inconsistent with NRC handling, storage, and
transportation regulations.

If technology, resources and approved processes are available, PSC and the '

Westinghouse Team will evaluate the processes for rendering mixed waste "non-
hazardous" to determine its adaptability to Fort St. Vrain decommissioning activities.
PSC does not intend to petition the EPA to de-list any mixed waste. However, if
PSC determines it is necessary to de-list any mixed waste, the procedures outlined
in 40 CFR 260.20 and 260.22 will be used to exclude that waste form from
regulations.

|3.4.3.5 Airborne Contamination / Gaseous Efnuent

Some low-level airborne wastes may be generated during decommissioning. Disposal
of airborne radioactive wastes will be accomplished by filtration (of particulates) and
disposal of the filter as solid waste

[ Tritiated water vapor will be created due to evaporation of PCRV shielding water and
| will be released as gaseous effluent. Much of this tritiated water vapor will be
| drawn into the Reactor Building ventilation system from under the PCRV work
| platform. Air will be drawn down through the PCRV work platform access
j openings, over the surface of the tritiated shield water. The water vapor that
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| becomes entrained in the ventilatica air will then be exhausted out the Reactor h
| Building ventilation exhaust stack.
I

Any gaseous effluent in the Reactor Building flows through the existing ventilation -;

exhaust system. The Reactor Building ventilation exhaust filter system is designed
to filter the Reactor Building atmosphere prior to release to the vent stack during both
normal and most accident conditions during decommissioning.

The system consists of three trains, one of which is normally in continuous operation.
The design flow rate for each train is 19,000 cfm. Allowing 10% for degradation,g

i the minimum flow rate is 17,100 cfm. One train is sufficient to maintain the Reactor
Building subatmospheric and thereby minimize unfiltered fission product release from
the building. With only one exhaust fan operating, the ventilation system controls
will throttle fresh air supply to the air handler in order to maintain the building
pressure subatmospheric, The ventilation exhaust system is equipped with roughing
filters, to capture large size particles, and with high efficiency particulate air filters

| (HEPAs) with a specified capacity to remove 99.9% of particulates greater than 3
| microns in diameter. HEPA filters will be changed upon high mdiation levels

reading / alarm in the exhaust duct, or based on madmum pressure differential
readings indicating that the filters are filled with dust. Radiation monitoring is
provided for the exhaust air to atmosphere and readings above prescribed limitt are
alarmed.

O
The Reactor Building is maintained in a subatmospheric condition to ensure that all
air leakage will be inward and to minimize unfiltered fission product release from the
building. The ventilation system was designed to maintain a subatmospheric
condition approximately 1/4 inch water gauge negative. In actual practice, the
Reactor Building pressure is normally 0.15 to 0.20 inches water gauge negative,

j depending on building activities and ventilation system configuration.

Any ventilation units serving localized confined enclosures will be mobile type having
-in-line HEPA filters and connected with flexible ducts to the enclosure and to the
exhaust duct

3.4.3.6 Piping

Contanunated piping will be packaged as LSA material in strong tight containers.
The piping will be sectioned to fit into commercially available steel LSA boxes.
Within the boxes, when feasible, smaller bore pipe will be nested within larger bore
pipe to enhance packing efficiency, In addition, when practical the boxes will be
topped with lighter dry active waste such as paper, plastic and clothing to maximize
the box weight limits.

G
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3.4.3.7 Dry Active and Solid Waste

' Material such as barrier plastic sheets, rags, paper and- protective clothing will
probably be compacted and packaged.

Sludges will be dewatered and dried, or solidified / absorbed using disposal site
approved solidification / absorbent media. Solidification, if required, will be
controlled by an approved Process Control Program (PCP).

Solid wastes will be processed in accordance with written procedures. A general plan
for solid waste processing is as follows:

1. The waste will be initially identified at the point of generation as to the type
of material and exposure rate.

2. The material will be segregated to allow for decontamination on-site, shipped
to an off-site vendor for volume reduction or packaged for disposal at an
approved disposal site.

3.4.3.8 _ Equipment and Tools

-m This includes such items as saws, jack hammers, monorail, forklift, shovels, pumps,

() tanks, ventilation system components, filters, piping, etc. Only some, and parts of
some of this equipment are expected to be discarded as radwaste. A determination
of volumes of solid radwaste generated from this category will be possible only
during the clean-up task when final measurement of contamination level and
evaluation for decontamination will be made.

3.4.4 Radioactive Waste Disposal

The radioactive waste disposal program will follow the regulations established in 10
CFR 20 and 10 CFR 61, the disposal site criteria, and other applicable Federal and

_

State regulatiens. Most packaged waste will be put in strong tight metal containers
suitable for Class A Low Level Waste (ALLW). Examples of the waste containers
that may be used are drums (52-gallon,55-gallon), boxes (2'x4'x6',4'x4'x6'), liners,
HIC's, sea / land containers, casks, and specialty containers. The capacity and weight
limitations are governed by the activity levels and classification of the enclosed
materials as specified in 49 CFR and 10 CFR 71. The waste container will be
determined by the size, weight, classification, and activity level of the different types
of materials. Guidance for this activity will be contained in radioactive waste
procedures.

| To the maximum extent practicable, voids in disposM containers will be filled with
/~% | other decommissioning debris. This will reduce the total volume of waste for
d 1 disposal. Therefore, since voids in packages will be filled with wastes that would
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| othenvise be packaged separately for burial, a superior waste form is produc-d, g
i efficiency is maximized, and project cost, disposal site allocation usage, and
| transportation risk are minimized. The use of a super compactor may also be an
| effective means of volume reduction. After appropriate waste segregation and
| packaging have occurred, the waste will be transported directly for disposal or

'

| transported to an offsite licensed facility for further processing and final disposition.

GTCC waste, if any, will be stored in the adjacent ISFSI or in a structure which
meets the design requirements to handle GTCC waste. The waste will be stored until
such time as it can be transported to a facility licensed to accept the GTCC waste.

In general, radioactive waste will be packaged and shipped off site for disposal on
a continuous basis. Long-term storage of waste is not anticipated. Packaged waste
ready for shipment will be temporarily stored onsite so that shipping loads can be
maximized on a practical basis.

Waste storage facilities planned for use during decommissioning activities include:

| 1. The Independent Spent Fuel Storage Installation (ISFSI) may be used for
greater than Class C wastes (GTCC), if any, pending approval of an
appropriate disposal site. (No GTCC wastes are currently expected.)

| 2. The Fuel Storage Building may be used as a processing and storage area
for dry low level wastes.

| | 3. The IACM Building (Compactor Building) may be used as a processing
and storage area for dry and dewatered low level wastes.

| 4. The Reactor Building may be used for the storage of liquid and solid
wastes.

| 5. Trailers and sea / land containers may be mred and used onsite to house
dry and solidified low level waste.

| 6. Selected yard areas may be used for short term storage of packaged

| waste staged for transport.

The activity levels of wastes stored in these areas will be controlled to levels as
evmuated in the accident analysis, Section 3.4 of the PDP (Reference 1).

Safety evaluations have been performed that assess and permit storage of low level;

| radioactive waste on the Fort St. Vrain site consistent with the guidelines of Generic
| Letter 81-38 and the Standard Review Plan (NUREG-0800), Appendix 11,4-A. The

,

| Fort St. Vrain Possession Only License and Technical Specifications permit
i
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possession and use of byproduct, source, and special nuclear material in quantities
as required pursuant to 10 CFR 30,40 and 70.

Due to the building seismicity and other drainage and collection requirements for the
storage of wet radwaste, 'PSC does not intend to store wet / liquid radwaste outside the
Reactor Building. The Reactor Building was designed and built with drainage
systems that route spillage to collection points / sumps that are monitored for

'
radioactivity and properly processed. _ Other forms of radwaste may also be stored
in the Reactor Building without significant concern, due to the building's additional
features relative to fire detection and suppression, and its filtered ventilation system.

The Compa: tor ?uilding is a steel building constructed on a concrete foundation,
with its own " wet pipe" fire suppression and fire detection systems, This building
has two concrete basins that may be used to store barrels of dewatered wastes,
consistent with the recommendation of Generic Letter 81-38. Other dry and
solidified wastes may be stored in this building in amounts consistent with limitations
of the decommissioning accident analyses. A radwaste compactor, with a self-
contained HEPA-filtered ventilation system, is also housed in this building.

| The Fuel Storage Building will also be used to store p;_ckaged dry and solidified low-
| level radwaste. The Fuel Storage Building is a single level concrete structure which

is designed to withstand a 202 mph tornado wind and can withstand the design basis

- (n) tornado missile. A safety evaluation has determined that no increase in an accident
probability will result from radwaste st. ;e in this location. As stated in the
decommissioning accident analysis, fire cetection systems will be provided before

| combustible radwaste can be stored in the Fuel Storage Building.

Trailers and sea / land containers have been evaluated to house dry and solidified
radwaste. Accident scenarios have been postulated and the total allowable activity
levels for storage are controlled accordingly. Yard fire hydrants are available for use
if necessary.

Certain large radioactive compoorits (such as helium circulators pa-kaged for
shipment) may be stored outside within the protected area while awaiting shipment
offsite. Tie-down systems will be considered for components storea outside, and will
be installed when needed. Steps will be taken to protect containers from external
corrosion as required.

All interim low-level radwaste storage locations described above exist within the.

plant's protected area. Radiation protection procedures will be implemented that will
specify requirements fer processing and packaging radwaste. Procedures will also
be implemented to provide suitable instructions to establish radiologically controlled
areas te ensure occupational and public exposure are kept within the requirements of

(' 10 CFR 20,10 CFR 100, and 40 CFR. Procedures will be implemented to monitor
A storage areas periodically and to check waste container integrity.

3-13
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3.4.5 Transportation Plan

Before shipment from Fort St. Vmin, each package will be inspected to determine
its adequacy for retaining the radioactive contents and its proper condition for
shipment. Bar codu capable of being read by computerized scanners will be affixed
to the container and the corresponding lid.

Waste will be packaged into waste packages that meet 49 CFR and 10 CFR 71
| requirements. Certain wastes may require use of an approved shielded shipping cask

due to radiation levels or limits for quantities of radioactivity. Trucks will be the
primary mode of transportation during this decommissioning project. It is anticipated
that the shipping containers with the steam generators and grout will be shipped by
rail for disposal.

Transportation surveys and documents will be prepared prior to any shipment offsite.
Analyses will be perfctmed to determine isotopic inventory and concer.tration for
classification.

The actual routing of shipments may vary with weather and highway conditions.
Additionally, local and state restrictions pertair'ag to radioactive material transport
may affect some route selections, particularly in congested metropolitan areas. The
carrier is responsible for selecting the appropriate route, which must conform to g
applicable federal, state, and local regulations. Trained personnel will inspect and W
oversee shipping, in accordance with DOT and NRC regulations.

During decommissioning operations, PSC does not expect that truck shipments will
exceed normal highway axle load limits. It is planned that the large concrete blocks
being removed from the PCRV will be further cut and reduced in size, first so that
only the radioactive portion of the concrete is disposed of as radioactive waste, and
secondly so that the concrete blocks will be of a small enough size for truck haulage
within normal axle load limits. Trucks meeting the highway axle load limit
requirements' will be used to carry heavy loads such as concrete blocks or steam
generator packages.

The large steam generator packages are planned to be shipped by rail, although
special heavy hauling equipment may also be used. If the steam generators are
shipped by rail, the rail spur near the plant will be refurbished.

The onsite road within the Fort St. Vrain protected area (that leads to the Reactor
Building Truck Bay) is a paved road and is in good physical condition. No additional
improvements to this onsite road are necessary. The present access roads from the
Fort St. Vrain site to the main interstate highway (I-25) are paved roads, in good
physical condition, and are well maintained by Weld County and the State of
Colorado. These access roads have been in continuous use during the life of the Fort
St. Vrain facility and have seen considerable truck traffic over the routes. '
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V Tran'portation of decommissioning radioactive waste will not involve any additional

considerations beyond those for transportation of existing radioactive waste material.
Existing regulations for transporting indioactive waste material are (; overed under
NRC regulations in 10 CFR 20,71 and 73 as well as DOT regulations in 49 CFR
170 189.

In accordance with 10 CFR 71.5(a) all off-site waste shipments will meet the
applicable DOT requireinents of 49 CFR 170 - 189. This includes:

Shipments will be loaded by the consignor (licensed shipper) and*

unloaded by the consignee,

1.icensee-shipper will be responsible for assuring that the shipment is*

properly kuded and secured.

3.5 Asbestos

The Fori St. Vrain Plant was completed in the early 1970s ud continuing
maintenanti ed modification have been going on since that time As a result, there
is asbestos containing material in the plant. Tims, a!! decommissioning activities
must recognize this potential and appropriate precautions taken to assure the health
and safety of the workers and the public.

As part of the preparations for the initiation of actual decommissioning a:tivities, a
l characterization survey was performed of those systems ano Jeat that will be

evolved with the dismantlement and decontamination .c .' the . ant. That
| characterization found that 60 out of 155 samples taken conn . md aWstw. Asbestos
| is asso:iated almost entirely with steam generator systems, hehuiu coulator systr rns,
| the helium purification system, and the radioactive gas waste s *;n. None of the

samples were radiologically contaminated. Thus, asbestos is not expected to present
a major problem for decommissioning.

During decommissioning, only that asbestos that is associated with the
: decontamination, dismantlement, and removal of radioactive systems and components
| will be disturbed and removed.

All actiWties involving asbestos will be conducted in accordance with federal and

,

state regulations (OSHA 29 CFR 1919 and 1926, EPA 40 CFR 61 Subpart M). An
! Asbestos Removal Specification will be developed for the site consistent wi h the

| National Institute of Building Sciences Format. A0 asbestos removal work will be
i performed by a competent asbestos removal contractor, with appropriately trained and
'

certified personnel. All asbestos will be packaged for shipment and disposed of at
,O an at,thorized disposal site,

t v

'
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It is not expected that any of the asbestos will be contaminated with radioactivity.
However, if any is found that has radioactive contamination, it will be disposed of
at a ecmmexial radioactive waste disposai facility. At the present time. :he operators
of the low level radwa te disposal facilities near Beatty, Nevada and Richhnd,
Wehington accept asbesto. for disposal.

3.6 Manpower Levels and Schedule

| The individual tasks making up the decommissioning effort have been delineated
| using a work breakdown structure (WBS) approach Figure 3.6-1 is a schedule of

the major decommissioning tasks which include PCRV dismantling and
decontamination, and balance of plant (BOP) and site decommissioning. This
schedule is used as the top-level view of the project milestcnes and detailed
schedules. Throughout the project, dismantling the PCRV is the critical path activity,
with the BOP dismantling activities scheduled to coincide with periods of reduced

| PCRV efforts as a means of workload leveling. The planning phase occurs over an
| 18 month period and the actual dismantling and decommissioning activities at the site
| are planned for a 39 month period. The workforce will consist of a combination of

PSC and Westinghouse Team personnel and is estimated at 300 people. This
manpower level does not incit;de persomiel involved in conversian activities.

O

O
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TA111.1: 3.&1
ITRY WASTE CLASSIFICATION

AND YOLU%10 REDUCTION
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(1) Due to uncertainties in the analysis, mme Class C wastes may be reclassified as Greater Than Class C
wastes.
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TABLE 3,4-4
HOP WASTE VOLUSIC ESTIStATES
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Gas waste surre tanks A <001 Yes 264A 2

Gas maste voeuum tank A <0 01 Yes 1 940 i

Gas meste congreanors A < 0 Of Yes 2 ,10iA 2

Ligmd drain tank A < 0 01 Yes 1 20 t

Liquid wsite nonitor tank A < 0 01 Yes 1 $76 i

Liquid weste demineraliiers A < 0 01 Yes 2 192 2

Liquid masta nesiven A < 0 01 Yes 2 1152 2

LlquiJ weste sump (astwh A < 0 01 Yes 23 NNe !

Liquid transfer pumpo _ A < 001 Yes 2 96 1

Liquid wasta sump pump 3 A < 0 01 Yes 1 5 Nois 2
'

LWuid maste filters A <001 Yes 2 15 2

Decon solution tank A < 0 01 Yes 1 366 1

Decon recycle pung A <0 01 Yes 1 2 None 3

Decon cheinicei supply pump A <001 Yes 1 2 Nme3

Purified Helium filters A <0 01 Yes 2 14 Note {
Helium rennwal fiber A < 0 01 Yes I 96 I

Helium getter crite A <0 01 Yes 2 4 Nme4

HV AC filters A <0.01 Yes IMO I

FHM A <001 Yes 192 2

3 M sand A < 0 01 Yes 420 NNri

Small and large pre piping A < 0 01 Yes 576 6

Reactor Elding Drain sysism A < 0 01 Yes 12.5 1

Instrunwntation & conerde A < 0 01 Yes 225 2

System 21 Componerga A < 0 01 Yes 1,0A0 2

System 24 Componenta A < 0 01 Yes 13.0m 3

System 46 Congonent.: A < 0 01 Yes 9.000 10
_

System 47 Componenta A <0 01 Yes 200 2
_

Svsiem 71 Con A <0.01 Ye 1.600 2m&mesumano- emern

I b9f_IOlill - 38 2.71 **_)
* - Pts-voluas induced quanuties

Neces'

l- Wiu be uvd as overfan
2. %TI be p4 sged with liquid ininsfet pump
3. %ill be pedaged s 4th fkcon solubon tank
4 Will be pckages * th helium terruwel fiher
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Figure 3.61 Fort St. Vrain Decorr.missioning Schedule (Sh. 2 of 6)
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I 4.0 ENVIRONMENTAL EFFECTS OF DECOhtMISSIONING ACTIVITIES

4.1 Affected Environment

4.1.1 Overall Affected Environments

The following areas, not restriefed to the immediate area of the plant, will be directly
affected by the decommissioning of Fort St. Vrain:

1) Fort St. Vrain Site
Same areas as disturbed during plant construction and operation.

2) Replacement power sources
Same power sources as utilized during plant operation.

3) Radioactive Low Level Waste (LLW) site
Same sites as have hen utilized during plant operation.

4) DOE Idaho Graphite Storage Facility (GSF)
Same facility as utilized during previous refuelings.

4.1.2 Demograohy

The population density in the rural areas surrounding Fort St. Vrain is relatively low.
The nearest resident is located approximately one half mile north of the Reactor -

Building, with the nearest town of Platteville located approximately 3-1/2 miles
southeast. This is well outside the Exclusion Area Boundary (EAB) and the
Emergency Planning Zone (EPZ). The population of Platteville, based on
preliminary 1990 census figures, is 1515. The nearest population centers with a
population over 25,000 are Greeley (60,399), Longmont (51,288), and Loveland
(37,173), all based on preliminary 1990 census figures.

4.1.3 Geogranhy and Land Use

The site is located in Weld County, Colorado. The area surrounding the site is
shown in Figure 4.1 1 with reference circles of 10,20 and 30 miles radii. The site
is located in the South Platte River Valley, approximately thirty five miles north of
Denver. It is located in an agricultural area with gently rolling hills. Grade
elevation at the plant is 4,790 feet. The foothills of the Rocky Mountains start to rise
about twenty miles west of the site, and the Continental Divide is prominently
identified by Long's Peak, located forty miles directly west of the site.

The South Platte River and St. Vrain Creek both pass through portions of the site.
r These two streams, which join near the northern tip of the site, are not large enough
( to be used for water transportation.

4-1
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The general area and land use surrounding the site is predominantly agricuhural. The
major farm products include grain, feed corn, sugar beets, vegetables, beef cattle,
sheep and turkeys. There is also a limited amount of dairy farming in the area.

The industrial facilities in the immediate area are primarily located in the town of
| Platteville. There are 14 oil / gas wells within a one mile radius of the Reactor

Building on Company property.

4.1.4 Qcology and Seismology

The geologic structure of the general area in which the site is located is shown in
Figure 4.1-2. The area lies on the east flank of the Colorado Front ilange which is
a complexly faulted anticlinal arch on which are superimposed numerous smaller
folds and faults. The rocks of the core of the antic'.inal arch are Precambrian
crystallines, including gneiss, schists, and quartzites which have been intruded by
granitic rocPs that range in age from Precambrian to Tertiary. On the east flank of
the arch are Paleozoic and Mesozoic sedimentary rocks.

The regional structure of this part of Colorado is characterized by sedimentary rocks
dipping eastward into the Denver Basin. Along the mountain front the regional
structural pattern is interrupted by relatively small, en echelon anticlines that plunge
to the southeast. In addition to the fold axes, two groups of faults have been
re:ognized. The most notable occurs along the mountain front and includes a series
of faults extending in a generally ncrthwest-southeast direction from the Precambrian

_

into the Paleozoic Mesozoic sediments. The second grot +p of faults has been
recognized primarily in coal mines, located generally east of Boulder. These faults
have a northeast-southwest orientation. Both groups of faults are relatively high
angle faults.

The faults and the minor folds are related to the uplift of the Front Range which
began in Late Cretaceous and continaed into the Tertiary. The original field
examn.ation and photo interpretation of the area surrounding the site location failed
ta indicate an; evidence of recent movement along any of the known faults. There
is no known evide.nce of any recent seismic .ctivity in the immediate area to have
caused any subsequent movement.

The subsoils at the site are St. Vrain Platte River alluvial sands and gravel overlying
Pierre shale bedrock. Generally, 3 to 8 feet ofloose to very loose clean sar.ds (with
occasional silty and clay lenses) are underlain by 30 to 35 feet of medium dense, fine
alluvial sands. These sands are underlain with 4 to 11 feet of medium dense to
dense, slightly clay, sandy gravel. Continuing under the gravel, hard to very hard
interlayered sandstone and claystone bedrock is found at depth 45 to 51 feet. Free
water was found at a depth of about 23 feet. Estimated contours of the surface of the
bedrock and the free water level are shown in Figures 4.1-3 and 4.1-4. The shallow g
loose sands are capable of supporting only low foundation pressures, the medium

4-2
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dense sand will support moderate foundation pressures, and the bedrock will support
high foundation pressures.

4.1.5 Hydrology

The site location is between the South Platte River and St. Vrain Creek about two
miles south of the confluence of these two streams. Surface water rights are owned
in four ditches which traverse portions of the site area. In addition, nineteen shallow

1

wells are located on the site area.

Flow of ground water on tne site is toward the alluvial deposits of both the South
Platte River and St. Vrain Creek. The contours of the water table indicate that the
flow c,f pound water is predominately toward the South Platte River Valley (Figure
4.1-4). Much of the gmund water comes from the South Platte River and St. Vrain
Creek, such that the water table changes with the flow rate (elevation) in the two
streams. Total precipitation, mostly in the form of rain, in the South Platte Valley
is small and contr4butes relatively little to the ground water.

i

4.1.5.1 Plant Water Supply ;

When the plant was operating, cooling water for the plant was supplied by the main
cooling tower and the service water tower. Make-up water for the main cooling

t tower was obtained from water diverted from the South Platte River and St. Vrain
Creek, and supplemented by water from a system of six shallow wells. Make up
water for the service water tower is supplied by the domestic water system, with -

back-up from the shallow well system. Potable water and water for closed systems
in the plant, such as the secondary coolant system, is supplied by the domestic water
district. The local water district is the Central Weld County Water District, whose
source of supply is Colorado Big Thompson Project water from Carter Lake, which
is located about twenty miles west of the site. The arrangement of the various water
supply systems is shown in Figure 4.1-5.

4.1.5.2 Plant Effluent

| The same liquid effluent release path will be used during decommissioning as was
| used dunng normal plant operations. As shown in Figure 4.1-6, diluted liquid
| effluent will normally be released from the Fort St. Vrain protected area to the
| Goosequill Ditch. From the concrete lined Goosequill Ditch, liquid ef0uent Dows
| into the Jay Thomas Ditch, where additional dilution may occur, and then on to a 25
| acre farm pond that contains about 32 million gallons of water. Water flows
| approximately 8700 feet from the plant to the fann pond.

'

I
| Dilution water will be taken from the surrounding rivers (South Platte River or St.

p | Vrain Creek) and released via the cooling tower blowdown line, where it is mixed
( | with radioactive liquid ef0uent. Dilution How rates will typically range from 1100
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| gpm to 2650 gpm during decommissioning. Availability of this dilution water flow h
| is assured throughout decommissioning, as this is less thaa the 4100 gpm circulating
| water makeup Dow (which is 35% of the surface water rights owned by PSC) that
| ras available during normal plant operations.

Miscellaneous turbine plant drains such as floor drains, the Turbine Building sump,
and yard drains, are normally directed to the South Platte River via the continuation
of the Goosequill ditch to the farm pond. A diversion box is provided in the Turbine
Building drain line where effluents are normally directed into the Goosequill ditch.
Under abnormal conditions which prevent discharge via the Goosequill ditch, ef0uent

| is alternatively directed to the St. Vrain Creek via a natural drainage slough.
Similarly, the reactor plant drains flow to a diversion box from which the flow is
normally directed to the South Platte River via the continuation of the Goosequill

| ditch, or alternatively to the St. Vrain Creek via the slough. Discharge to the slough
| is not a normal Cow path and will be used on a limited basis for brief periods of
| time.

Further downstream from the plant, the Goosequill ditch flows into the Jay Thomas
ditch and the combined stream flows into a 25 acre farm pond. The overflow from
the farm pond flows into the South Platte River close to its confluence with the St.
Vrain Creek. The drainage path via the Goosequili ditch and the pond is normally
used.

O
Three lined evaporation ponds (total surface area of 3.6 acres) are present and are
utilized to receive chemically treated effluent (primarily produced by periodic
regeneration of plant demineralizers). Two ponds are located a fevi hundred feet
northeast of the plant building. The other pond is located south of the switchyard.

Use of 3 rface water downstream from the site is limited almost entirely to irrigation.
A diagram of the major tributaries and irrigation ditches on the South Platte River

between the gaging stations at Henderson and Kersey is shown on Figure 4.1-7. The
plant site is located just upstream of the junction with the St. Vrain Creek, adjacent
to the Jay Thomas Ditch.

Analyses for the reactor site were corducted on the amount of diversion and stream
flows of the nearby waterways. From these original analyses, it was concluded that
effluent from the plant would be carried primarily by the South Platte River except
during the irrigation season with allowance for reservoir storage. Effluent in
irrigation water would enter ground water in the alluvium and would eventually be
transported back into the strata bed of the South Platte River. There have been no
significant changes in the waterway flows or diversions to require new analyses.

-

The sources of public water supplies within thirty miles of the site are given in Table
4.1-1. There are two towns downstream within this radius that presently obtain part
or all of their water from wells in the alluvium of the South Platte River: Gilerest

1
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and laSalle, it has been common practice for farmers to obtain domestic water from
shallow wells in the alluvium. Many of those who formerly used shallow wells as
their source of domestic water now obtain water from the Central Weld County
Water District. This same district is the source of domestic water for the plant.

4.1.6 Meteorology

4.1.6.1 General Climate

The general ellrnate around the Fort St. Vrain reactor site is typical of the Colorado
eastern slope plains region. In this semi-arid region the precipitation averages 10 to
15 inches a year, mostly from thunderstorms in late spring and summer. The annual
free water surface evaporation rate is about 45 inches per year (Reference 1).

The wind records show no dominant directi.nn, although winds out of the north by
northeast segment do occur with the greatest frequency. The winds are generally
light (10 mph), with higher velocities occurring during various atmospheric
disturbances.

The weather is generally mild. Most seasom are characterized by low humidity and
sunny days, with occasional, short-lived storms bringing precipitation into the area.
Relative humidity averages about 40 percer_t during the day and 65 percent at night,

)s Thermal radiation losses resulting from lack of cloud cover provide considerablet

variation in temperature from night to day. Although sr. wfall may be significant,
the snow cover is usually melted in a few days. -

4.1.6.2 Severe Weather

Tabulated below are temperature and precipitation records for three cities within 20
miles of Fort St. Vrain (see Figure 4.1-1). The recording periods were 197' 1988
(Brighton), 1931-1988 (Longmont), and 1967-1988 (Greeley).

O
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9}]Iigh1011 Longmont Osdgy

Max. Temp. (degrees F) 101 106 103
Min. Temp. (degrees F) -23 -36 -25
Max. Precip. - Pay (in.) 2.73 4.04 3.20
Max. Snowfall - Month (in.) 22.1 32 t 37.3

Based on information extracted from archived weather data collected from Fort St.
Vrain's 60 meter meteorological tower for the period 1986 through 1989, the
following weather extremes were observed:

Maximum Temperature 104 degrees F=

Minimum Temperature -26 degrees F=

Maximum Wind Velocity 48 mph at wind direction 6.5=

degrees (NNE)

Seasonally, winds tend to be strongest in the late winter and spring, the season with
high chinook frequency, and again in the summer, when thunderstorms occur
frequently.

Strong winds, especially under chinook conditions, have been observed on various
occasions in eastern Colorado. The chinook winds are strongest immediately to the h
east of the mountain ridge and diminish rapidly over the plains with increasing
distance from the mountains. ~

The measurement records at the site from July 1986 to December 1989 reveal a
prevalence of northerly and southerly winds caused by the shallow depression of the
St. Vinin Creek and the South Platte River and by the proximity of the Rocky
Mountains. The meteorological data for this period for the wind speed and duration
and frequency of distribution is contained in Tables 4.1-2 and 4.1-3, respectively.

Northeastern Colorado has moderate thunderstorm activity. The region near Fort St.
Vrain averages 50 days / year in which thunder and lightning occur. The majority of
these thunderstorms are present from late spring through the summer.

The Fort St. Vrain site is located in a region that typically experiences 5 tornadoes
per year per 10,000 square miles. The peak tornado activity occurs in the month of
June. According to the National Weather Service,117 tornadoes occurred in Weld
County during the period 1950-1987.

|
,

O:
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V 4.2 RadiologicalImpact from Routine Operations

The current Radiological Environmental Monitoring Program (REMP) will be
continued in part specifically tailored to accurately monitor the environmental
radiation and radioactivity levels, and to determine the effect on the radiological
conditions of the environment due to decommirsioning activities. The results of the
REMP will be included in the final radiological survey report.

4.2.1 Liquid Waitt Release Plans

During the Fort St. Vrain decommissioning project, contaminated water win be
| generated through several processes such as diamond wire cetting, Dooding of the

PCRV, rinsing of contaminated components removed from the PCRV, and
| decontamination operations. Flooding the PCRV will put into solution radionuclides
| that exist in the PCRV as a result of activation and platwut. Of primary conce n are
| tritium and the gamma-emitting isotopes Cs-137 and Co-60. Expected releases of
| tritium from graphite components into the PCRV Shield Water is discussed in Section
| 3.3.2.3 of the PDP. Tritium processing, release and disposal options are discussed
| in the following sections.

| Releases of PCRV Shield Water will be processed through the PCRV Shield Water
p | System where filters and demine alizers will substantially reduce the concentration
\ | of radionuclides, with the exception of tritium. The concentration of Co-60, Cs-137,

| and Fe-55 will be reduced by the demineralizers to an average concentration less than
| app.uximately 1.0 % of 10 CFR 20 MPC values. As discussed in Section 2.2.4, it

'

| is estimated that approximately 500 Curies of tritium will be released into the PCRV
| Shield Water. Tritium will either be diluted to releasable levels or processed for
| disposal as radioactive waste. Dilution and discharge as liquid efnuent has been
| selected as the best alternative for tritiated water release.
|
| Discharge of approximately 500 Curies of tritium as liquid efnuent is not inconsistent
| with historical tritium releases made during operation of Fort St. Vrain. Over 2100
| Curies of tritium have been released as liquid efnuents since 1978, with the greatest

-| annual release of 370 Curies occurring in 1983. If normal plant operations had
| continued for the entire 35 year period of the facility opemting license, and if an
| average of 200 Curies of tritium were released each year, a total of 7000 Curies of
| tritium would have been released into the downstream surface waters.
|
| The discharge of approximately 500 Curies of tritium is also not inconsistent with
| typical annual operating releases from a number of Light Water Reactors. Bcsed on
| Semiannual Radioactive Efnuent Release Report data (Reference 2), over a dozen
| single unit Pressurized Water Reactor plants commonly relea'e over 500 Curies of
| tritium via liquid efnuents, and there are two facilities that typically release several
| thousand Curies of tritium each year.

4-7
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| If the actual amount of tritium released into the PCRV Shield Water System is greater
| than 500 Curies, PSC has established an upper limit for liquid ef0uent releases of
| 3000 Curies of tritium, to be releawd over a period of time greater than one year,
l and most likely within three years. The discharge of 8000 Curies of taitium over a

time period between one and three years is less than the 8000 Curie annual tritium,

discharges previously evaluated and accepted at the Haddam Neck Nuclear
i Generating Station (Reference 14).

Dhcharge of 500 Curies of tritium (up to a maximum of 8000 Curies) in liquid
| efnuent will be controlled within the following limits:
1

1. EPA Safe Drinking Water Standards in 40 CFR 141 (20,000 pCill average
concentration), in the South Platte River, downstream of the ef0uent discharge

i location,

I

|2. 10 CFR 50 Appendix 1 limitations on doses to individual members of the public
| (1.5 mrem whole body per quarter,3 mrem whole body per year), and
I
|3. 10 CFR 20 MPC limits on concentrations in effluents released to unrestricted
| areas (e.g.,0.003 Ci/ml for tritium).
|
| Admitistrative controls will be implemented to ensure that the above limits are not
| exceeded. The above standards also ensure compliance with the EPA pubUc dose
| limits in 40 CFR 190 of 25 mrem per year.
i -

|
|4.2.2 On-Site Processing of Liquid Wastes

| 4.2.2.1 PCRV Shield Water System

The PCRV Shield Water System will be installed to maintain water clarity and
| control radioactive material concentrations in the PCRV. A description of this
| system is provided in PDP Section 2.3.3.6. The system will consist of two parallel

trains. Each train will consist of a coarse strainer designed to remove gross debris
and to protect downstream equipment. A standard dimension process pump will
Wde the 4iving head for the purification flowrate through two banks of filters
c4 ni dov,nMream of the pump. A prefilter will remove larger suspended solids,
M final filter will provide the degree of filtration necessary to ensure acceptable

u ' x clarity. Suitable valving and cross connection between trains v.ill enhance
4 Aem flexibility and availability. Each train of the PCRV ShldJ Water System will

| have a recirculation (" full flow filtration") capacity of approximately 500 gpm. In
addition to the capability for full flow filtration of the PCRV water inventory, the
system design will also include partial (side stream) demineralization for controlling

| dissolved elids. Connections for adding clean makeup water and for removing
conzM%n water will also be provided to control the tritium concentration.

48
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biological growth. The system design will also include instrumentation, controls, and i

sampling points. These will enable proper operation in monitoring the system and
effectivene" of its components. The purifiui water will return to the top of the
PCRV cavin oy means of a distribution header designed to minimize local velocities ,

and turbulence to maintain underwater visibility.

The equipment will be appropriate for the radioactive nature of the process fluid.
Equipment that can generate a high radiation field, such as filters and demineralizers,
will be shielded and provided with remote handling capability. Equipment fluid
drains and leakoffs will be collected, treated and disposed of as discussed.

| Effluents from the PCRV Shield Water System will be diluted by the dilution flow
from the circulating water makeup pumps to the main cooling tower blowdown line
prior to release to the surrounding surface waters. The rate of effluent release from
the PCRV, along with the dilution flow, will be controlled to assure that the
radionuclide concentrations following dilution do not exceed the limits specified in

| the Offsite Dose Calculation Manual (ODCM). The same methods for controlling
release of radoactive liquids have been, and will continue to be, used for releast.
from the Reactor Building sump and the radioactive liquid wastc system.

The effluent release flow rate from the PCRV is adjuseaYe, with a controlled

O< maximum flow rate of approximately 100 gpm. Likewise, the dilution Dow rate from
the circulating water makeup pumps to the main cooling tower blowdown line is
adjustable, with a typical dilution flow rate of approximately 1500 to 2000 gpm. -

| Flo,v rates will be controlled to ensure that discharge concentrations do not exceed
| the limits specified in the ODCM.

Since the PCRV Shield Water System discharge outlet will connect to the outlet
piping of the reactor building sump pumps, the automatic monitoring and protection
features which currently govern releases from the Reactor Building sump and
radioactive liquid waste system will also govern releases from the PCRV (Figure 4.5-
1). These features include two redundant activity monitors in the radioactive liquid
waste discharge line, which m#'or gross gamma activity in the line, although these
monitors will not be useful for detecting tritium concentrations. The signals from
these activity monitors are arranged in one-out-of-two logic, so that if either monitor
detects high concentrations of gross gamma a:tivity, the monitor will alarm and
automatically close the block valves in the radioactive liquid waste discharge line.
The block valves are also interlocked with main cooling tower blowdown flow and
will automatically close when the flow drops below a predetermined setpoint.

The PCRV Shield Water System discharge flow rate, low dilution water flow switch
setting, and the setting of the radioactivity monitors will be established in accordance
with the Offsite Dose Calculation Manual (ODCA prior to radioactive liquid

J | release.

49
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| Prior to release and periodically during liquid effluent releases, representative hsamples obtained from the PCRV Shield Water System will be analyzed for gross
| alpha and beta activity, principal gamma emitters, tritium and other radioisotopes of

concern to determine the dilution factor required to assure that the concentration in
the cooling tower blowdown flow will not exceed the values specified in 10 CFR 20.
Once the liquid waste release rate, blowdown flow, and activity monitors have been ,

set, the liquid waste effluent will be released at a controlled and monitored flow rate
to the cooling tower blowdown line for dilution and release to the environment.

| 4.2.2.2 Radioactive Liquid Waste System

| Initially, water to be released will be transferred to a liquid waste holdup tank in the
| existing Radioactive Liquid Waste System (System 62) for sampling and analysis.
| The liquid waste system consists of two 3000 gallon receivers, a 3000 gallon
j monitoring (or holdup) tank, and associated filters and demineralizers. The holdup j
| tank will be sampled and analyzed for tritium and other principal radionuclides. '

| Based on sample results and the limits in the FSV Offsite Dose Calculation afanual
| (ODCM), an allowable release rate will be determined to ensure that the established

| limits will not be exceeded.
|
| Initial tritium concentrations are expected to allow liquid waste in the holdup tank to
| be discharged at a rate of 1.4 to 10 gpm. Liquid effluent will be diluted by the h

cooling tower blowdown flow prior to release to the Goosequill Ditch. A minimum
| cooling tower blowdown flow of 1100 gpm is defined in the ODCM, which provides -

| a dilution factor of at least 110. PSC is planning to release tritiated liquid effluent
| at a total flow rate of approximately 2000 gpm, which is wi hin the 2650 gpmt
I maximum blowdown flow identified in the FSV Final Environmental Statement (FES,
j Reference 3).
|
| After the water in the PCRV has been processed to the extent that the concentrations
| of Co-60, Cs 137 and Fe-55 in the entire PCRV water volume are less than
| approximately 1.0% of the 10 CFR 20 MPC limits, and after tritium has been
| reduced to less thm the 10 CFR 20 MPC, the water will be sent directly to the
| discharge line, where it will be diluted with blowdown flow and released. The liquid
| waste holdup tank will not be used. At that time, the entine PCRV will be considered
| a process tank and releases will be made directly to the dilution point, as long as no
| activities are in progress inside the PCRV that could stir up additional contaminants
| and release them into the PCRV Shield Water System.
|
| Operating simplicity of this system will minimize the radwaste movement, handling
| and personnel exposure. Spent resins and filter media requiring stabilization will be
| processed in accordance with the Process Control Program (PCP). The PCP shall
| contain the current formulas, sampling, analyses, tests, and determinations to be
| made to ensure that processing and packaging of solid radioactive wastes based on

4 10
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| demonstrated processing of actual or simulated wet solid wastes will be accomplished
'

in such a way as to assure compliance with 10 CFR Parts 20,61, and 71,49 CFR |
100, State regulations, disposal site burial requirements, and other requirements |

'

governing the disposal of solid radioactive waste. When possible, this will be done
inside th disposal package or liner to minimize additional waste handling prior to

j dispos: |

'
! 4.2.3 Other Tritium Release Alternatives

Two other options were evaluated for releasing tritium, including (1) construction of
a large shallow water impoundment for solar evaporation of tritium and (2)

l installation of a series of mechanical evapora! ors for forced evaporation of tritium.
| Both of these alternatives were determined to be less desirable than releasing tritiated
! water via the normal liquid effluent release patn.
|
| Solar evaporation from a shallow water impoundment (i.e., pond) was determined to
| be less desirable at this time for the following reasons:
|

| 1. The evaporation rate cannot be easily controlled.
2. Rainfall or snow could add to the amount of tritiated liquid to be'

i evaporated.
3. Access fencing and an impoundment liner would be required.(q 4. It would be difficult to prevent migrating birds and small animals from/ j

| entering the area.

| 5. Additional occupational radiation exposure to a decommissioning worker, -

| standing 100 m from the pond for 8 hr per day for 200 days (e.g., a
| security guard) is conservatively calculated to be 342 mrem. This is
| based on a 10 gpm release of 500 Curies of tritium in liquid ef0uent, and
| it includes Co-60, Cs-137, and Fe 55.

| 6. The impoundment presents an additional accident source term,
| t s 'ifically in the event of rupture of the impoundment lining.
| 7. Aouitional costs are associated with lining the impoundment.
| 8. Disposal of sludge and ultimate decontamination of the impoundment area

| must be performed, whereas no additional remediation to the Goosequill
| ditch areas is expected.

| 9. The inhalation dose to an adult member of the public standing 100 m
I from the pond is conservatively calculated to be 0.43 mrem during a 2
| hr exposure.

I
| | Mechanical evaporators were also determined less desirable at this time for the
! following reasons:

|

| | 1. A large throughput mechanical evaporator is expensive and requires

| | constant attention.
,
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| 2. A number of evaporators are required for the necessary throughput and h
| operational flexibility in the event of an evaporator breakdown.
| 3. The additional occupational radiation exposure to a decommissioning
| worker standing 100 m from the evaporator for 8 hr per day for 200 days
| is consenatively calculated to be 342 mrem. This is based on a 10 gpm
| release of 500 Curies of tritium in liquid effluent and it includes Co-60,
| Cs-137, and Fe-55.

| 4. Eventual decontamination and disposal of evaporators is required.
| S. The inhalation dose to an adult member of the public standing 100 m
| from the evaporator is conservatively calculated to be 0.43 mrem during
| a 2 hr exposure.
|

| 4.2.4 Erocessine of Highlv Tritiated Water

| In the unlikely event that the amount of tritium entering the water greatly exceeds the
| expected levels, and the effluent discharge release method cannot be used, ilternate
| disposal methods are available. In this case, after tritium pickup by the water is
| complete and suitable containers are in place, a feasible contingency plan is to
| remove the water from the PCRV in its entirety and process it for disposal. An>

| acceptable processing method would be to use a product such as Aquaset, which can
| ab., orb approximately 45 gallons in a 55 gallon drum and sets to a chajk-like
| consister.cy. This process requires about I hour per drum. h
I
| Processing of tritiated water in this manner would be accomplished in accordance -

| with the Process Control Program (PCP). Appropriate radiological controls would
i be implemented to maintain external and internal radiation exposures ALARA.
| Beciuse of the increased costs and inability to continuously improve water quality,
| the solidification method would not be used unless the tritium level greatly exceeds
| expected levels.

| 4.J.3 Mtukce Water Oilution
|
| Dilution of liquid effluent in downstream surface waters depends to a large extent on
| river flow rates. PSC has reviewed historical river flow rates and has evaluated the
| dilution that can be expected during the FSV tritium releases during

decommissioning. Historical river concentrations from the FSV REMP confirm that
sufficient dilution exists to maintain river tritium concentrations below the EPA Safe,

| Drinking Water Standards.
|
| Downstream surface water tritium concentration wili vary due to many
! considerations, and is particularly affected by river flow rates. South Platte River
j flow rates have stabilized since the Chatfield Reservoir was installed over 40 miles g
| upstream in the early 1970s. FSV FSAR Section 2.5 lists average monthly flow rates W
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( | for the nine year period from 1971 through 1979. Seasonal flow variations auring
| this time period are as follows:
|

| Average ('75 '79 data) 353 cfs (158,000 gpm)
| Peak flow (hiay) 1077 cfs (483,000 gpm) <

l hiinimsm flow 249 cfs (112,000 gpm)
(December)

These flow rates were taken at the upstream gauging station in Henderson, and are
somewhat reduced by irrigation ditches that take water before it gets to Fort St.
Vrain. However, much of this irrigation water is returned to the rivers as

| groundwater, and in addition, the St. Vrain Creek joins the South Platte River
| apprcximately 100 yards downstream of the farm pond outlet and adds an annual

.| average flow of 203 cfs. Based on a study oflocal groundwater flows (Reference 5),
| nominal river flow at the convergence of the two rivers is estimated to be 632 cfs
| (283,000 gpm).
I

With a 2000 gpm discharge flow into and out of the farm pond, this results in a
nominal dilution factor of 140. If the disenarge concentration is 0.003 pCi/ml (the

| 10 CFR 20 hfPC), the resulting river concentration would be slightly over the EPA
| Safe Drinking Water Standard of 20,000 pCi/1. However, this calculation shows that
| the 20,000 pCi/l limit can be met by slightly reducing the release rate, slightlyr

Q | reducing the discharge concentration, or by additional dilution of the discharge flow
| (with water from the Jay Thomas ditch, for example).
| -

| For ALARA purposes, and to the extent possible considering ir< , needs, water
| from the South Platte River will be supplied to the Jay Thomas ditch (See Figure 4.1-
| 6) during liquid effluent releases when tritium concentrations are near the 10 CFR s

| 20 hiPC limits. This flow will mix with liquid effluent in the Goos' quill Ditch and
j provide additional dilution of tritium concentration in the ditch and farm pond.

I 4.2.6 Radio!ocical Consecuences of Tritiated Water Releases
|
| The radiological consequences of releasing tritium into the environs downstream of
| Fort St. Vrain have been thoroughly evaluated and documented via the FSV
| Environmental Radiation Surveillance Program (ERSP,1983 and before) and the
| Radiological Environmental Afonitoring Program (REhiP,1984 and after). The
| relationships (or independence) between releases of tritium from the plant and
| concentrations of tritium in the environment have been observed through these

'

| programs. These field observations are of significant value in assessing the impact
| of the planned 500 Curie tritium release during decommissioning,
l
| As during plant operations, liquid effluents during decommissioning are controlled

'O | to ensure compliance with the public dose limits of 10 CFR 20 and 10 CFR 50

4-13
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h|| Appendix 1. The most limiting requirements are in Appendix 1, which PSC has
| committed to in he proposed Decommissioning Technical Specifications. Appendix
| 1 limits dose or dose commitment to a member of the public from radioactive
| materials in liquid effluents released to unrestricted areas to the following:
|

| a. During any calendar quarter to less than or equal to 1.5 millirem to the
| whole body and to less than or equal to 5 millitems to any organ, and
| '

| b. During any calendar year to less than or equal to 3 millirems to the total
| body and to less than or equal to 10 millirems to any organ. j

|
I

| Radionuclides Other Than Tritium
|
| As noted previomly, the PCRV Shield Water System will include demineralizers that
j have been designed to ensure that radionuclides such as Co-60, Cs 137, and Fe-55
| are reduced to an average concentration less than approximately 1.0 % of their
| respective 10 CFR 20 htPCs prior to dilution and release. These radionuclides are
| further reduced by an ion exchange phenomenon vith the sediment in the bottom of
| the ditch. From the junction of the Goosequill ditch and the Jay Thomas ditch, the
| ditch bottom is sediment and radionuclide absorption will occur on the clay mineral
| sediments.
i G
| The parameter describing this reduction is called the distribetion coefficient, and has
| been studied extensively in agronomy and radioecological lite. Aure. A conservative
j value of the distribution coefficient is 1000 for Co 60 and Fe-55, and 200 for Cs-137
| (Reference 4). Therefore the concentration of these radionuclides will reach an
I equilibrium value 200 to 1000 times less than the concentration entering the system
| before any aquMic or biological uptake occurs. Taking a conservative case where
| humans were to directly ingest waterfowl or some other food source with water
| contents equivalent to consuming 2 liters per day of this water, a resultant 50 year
| Committed Effective Dose Equivalent (CFDE), using ICRP-30 dose commitment
| parameters, would be 4.4 E(-4) mrem for Co-60, which is negligible. The CEDE
| is a weighted su n of all organ and tissue doses and should be compared with whole
| body dose limits. CEDES for Cs-137 and Fe-55 would be comparable and therefore,
| further pathway analysis for these radionuclides is not warranted.
I

i

|4.2.6.1 Pathways

|
| As tritium in liquid effluent progresses into the environment, it is potentially available
| to various sources of public consumption in three basic concentrations:
I

| 1. At approximately the 10 CFR 20 htPC limit of 0.003 Ci/ml in the g
| Goosequill Ditch and the farm pond, W
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b | 2. At the EPA Safe Drinking Water Standard limit of 20,000 pCill in the d
'

| - downstream surface water, and

| 3. At a more diluted level in the groundwater that reaches the Gilcrest town
| well, which is used for public drinking water. '

|
| Cattle and waterfowl have access to water in the Goosequill Ditch. For various i

| reasons that are discussed later, ingestion of these food sources is not considered
| reasonable; however, doses have been calculated separately. I

l'
| The most reasonably conservative pathways are considered to be the followmg:
1

1. Consumption of drinking water from the Gilcrev town well,
| 2. Consumption of milk from t family cow pastured on fields irrigated from
| downstream surface water from the South Platte Rirr,
| 3. Consumptio 1 of vegetables from a local garden watered from downstream

| water from the South Plaur River,
| 4. Consumption of. beef pastured on fields irrigated from downstream
| surface water from the South Platte River,
| 5. Consumption of waterfowl from downstream surface water in the South

| Platte River basin, and

| 6. Consumption of fish from downstream surf:ce water in the South Platte
| River basin.g

The above pathways are evaluated as follows:
|

-.-

1
|4.2.6.2 Consumption of Gilcrest Well Water
|
| The closest dowmtream public _ water supply is the Gilcrest town. water wcil. This
| wellis shallow, e evidenced by high nitrate concentrations from fertilizers used by

~| area farmers. During r eMous tritium releases, PSC has sampled Gilcrest well water
| and has not been able tp eMiish a definitive correlation with tritium concentrations
| in FSV effluent. A A specMc groundwater study concluded that a possible
| groundwtter fbwpath rrom the farm pond to the Gilcrest well does exist (Reference
| 5), and in the course of PSC's environmental sampling efforts, the Glicrest well
| water has on occasion had detectable tritium concentrations (which have been well
| below EPA standards for safe drinking water). Based on REMP observations that-
| tritium has been detected in the Gilcrest water well, this pathway is coasidered the

-|- most probable route of tritium to local inhabitants.

I
| . Based on a review of tritium release data and the corresponding tritium

- | concentrations measured at the Gilcrest town well since 1954, the nominal effective
| dilution volume was determined for the hydrological environment between the plant

g | release point and the Gilcrest town well (Reference 6). This effective dilution

v | volume was then applied to the release of approximately 500 Curies of tritium, and

I.
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| the resultant drinking water concentration was calculated to be 1000 pCill. The 50 g
| year Committed Effective Dose Equivalent (CEDE) to an adult member of the
| general public consuming only Gilcrest well water during the 200 day estimated
I release period is conservatively calculated to be 0.026 mrem. As discussed
| previously, the CEDE should be compared to whole body dose limits.
I
| If the actual amount of tritium in the PCRV Shield Water is 8000 Curies, as
j discussed previously, the release durat'on will be extended beyond the 200 days
i evaluated above. In this case, the assumed tritiurn concentrations could be sustained
| for beween one and two years. The annual 50 year CEDE from drinking Gilcrest
| well water for an entire year is calculated to be 0.N7 mrem.
I
| Consumption of Gilcrest well water is the only reasonable pathway identified above
| that involves groundwater. Both the 200 day CEDE of 0.026 mrem and the ennual
| CEDE of 0.047 mrem identified above are well within the EPA drinking water
| standard of 4 mrem per year, as addressed in Reference 15.
|
| There is another well located closer to the farm pond than the Gilerest well, but it
| is not used for drinking water. This well is on the Russell farm and is located south
| of the farm pond. Domestic water used on the Russell farm is supplied by a pipeline
| from the Central Weld County Water District.
|

3 L 6.3 Milk Consumption
._

A . described in previous REMP reports and as recently confirmed in the 1990 Land
, s Census (Reference 7), there are no dairies or personal milk cows within a 1 mile

'

> 0 6 km) radius of the plant. Six dairies within 5 miles (8 km) of tne plant have been
; exterisively sampled in the REMP programs. The REMP report for 1988 stated that
| elevated tritium concentations due to reactor effluents have never been observed
| during the operational period of the reactor. This implies the tritium from reactor
| effluents is not contributing any radiation dose to humans via the milk pathway.
| Tritium concentrations in milk should respond rapidly to changes in tritium
| concentrations of the forage water intake or drinking water intake to the cow. This
j is due to the short biological halt life for water in the cow (about three days for the
| lactating cow).
|
| In 1988, a survey of the Lirb in the REMP program determined that herd
| management practices are similar at all dairy locations. The cows in the milking herd
| are never on pasture that could be irrigated by downstream water but instead are
| under dry-lot management typical of Eastern Colorado. (Reference 8).
|

| The 1990 Land Use Census confirmed that there are no milk animals in areas with
| direct access to the Goosequill ditch or the farm pond. A few residents up to a
j distance of 5 miles (8 km) from the plant have cows or goats that could be used for h

:
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| personal milk consumption. However, from direct discussions held between CSU
| surveyors and local residents, personal consumption is not a common practice and all
| cow milk produced is transported to commercial processors. The milk produceo j
| locally is diluted, proctxd, and distributed over a large area for consumption. CSU j
| concluded in the 1990 REMP that elevated radionuclides (1-131 from upstream
| medical uses was the radionuclide of concern at that time) from the closest dairy farm
| would never be detected in the composite milk supply.
I
| Notwithstanding the above, a conservative calculation was performed of doses
| resulting from drinking milk from a family cow that had been watered from and had
| grazed on pasture land irrigated from South Platte River water containing tritium at
| 20,000 pCi/1. The resultant 50 year CEDE dose from drinking only this milk for the
| entire 200 day portion of an assumed 400 liter annual consumption is calculated to
| be 0.281 mrem.
|
| If the actual amount of tritium in the PCRV Shield Water is 8000 Curies, as
| disued previously, the release duration will be extended beyond the 200 days
| evaluateu above. In this case, the assumed tritium concentrations could be sustained
| for between one and two years. The annual 50 year CEDE from drinking milk from
| the family cow described above for an entire year is calculated to be 0.512 mrem.

k |4.2.6.4 Vegetable Consumption

|
~

| The 1990 Land Use Census in the REMP (Reference 7) confirmed that there are no
| gardens in the area with access to the Goosequill ditch or the farm pond. Thus, the
| downstream water that could be used to irrigate crops and vegetables for human
| consumption will be diluted by the wwnstream rivers.
|
| The intake cf tritiated water from crops and vegetables irrigated by downstream water

'

| is a possible dose pathway. The FSV REMP has sampled food products and
analyzed for principle gamma emitters. No radionuclides have been found that were
attriouted to FSV effluent releases.

| The REMP has typically monitored six to rvelve locations from areas possibly
| irrigated by surface water downstream of the FSV discharge point or by well water
| from the aquifer most likely to be contaminated by seepage from the farm por'd. One
| sample of each principal class of food peduct was collected at each location, and
| typically included items such as corn, melons, tomatoes, beans, onions, zucchini,
| broccoli, potatoes, beets, beet tops, squash, turnips, cucumbers, and cabbage.
|
| Based on the fact that no gamma emitting radionuclides attributed to FSV activities
j have been detected in crops and vegetables during previous monitoring, this pathway

O | is not considered a likely source of tritium to local inhabitants. Nevertheless, if an
V | individual were to consume a 200 day portion of an assumed annual consumption of
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| 340 kg of vegetables from a local garden watered with South Platte River water at h
| 20,000 pCi/1, the resultant 50 year CEDE would be 0.179 mrem.
|
| If the actual amount .of tritium in the PCRV Shield Water is 8000 Curies, as
| discussed previously, the release duration will be extended beyond the 200 days
| evaluated above. In this case, the assumed tritium concentrations could be sustained
| for between one and two years. The annual 50 year CEDE from consuming the
| vegetables desgribed above for an entire year is calculated to be 0.326 mrem.

| 4.2.6.5 Consumption of Beef and Waterfowl
|
| Beef cattle are not a likely exposure pathway. Typical cattle sent to slaughter are
| removed to a dry feed tot for approximately 90 days before slaughter. Assuming the
| biological half-life cf water in the beef cow is approximately eight days, this
| produces at least ten biological half lives before slaughter. Notwithsumding these
| common practices, it is conceivable that beef cattle grazing in pastures irrigated from
| the South Platte River were slaughtered for private consumption, bypassing the feed
| lot process.
|
| The area around the downstream surface waters has a plentiful supply of ducks and
| geese. Hunting is permitted in season, and it is possible that waterfowl that have
| been drinking surface water could be consumed.
I

-

| If an individual consumed a 200 day portion of an assemed annual combined beef and
| waterfowl consumption of 110 kg, that had been drinking or pasturing on land
j irrigated from the South Platte River at 20,000 pCi/1, the resultant 50 year CEDE
| dose would be 0.046 mrem.
|
| If the actual amount of tritium in the PCRV Shield Water is 8000 Curies, as
| discussed previously, the release duration will be extended beyond the 200 days
| evaluated above. In this case, the assumed tritium concentrations could be sustained
| for beiween one and two years. The annual 50 year CEDE from consuming the beef
| and waterfowl described above for an entire year is calculated to be 0.084 mrem.

!

| 4.2.6.6 Consumption of Fish
I
| There are few if any sport fish in the river new the farm pond outlet. Carp are
| present in these waters, but they are generally not consumed. Nevertheless, if na

| individual were to consume a 200 day portion of an assumed annual consumption of
| 21 kg,90% of which is water at 20,000 pCi/1, the resultant 50 year CEDE would be
| 0.013 mrem. g;

| W
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O
V | If the actual amount of tritium in the PCRV Shield Water is 8000 Curies, as-

| discussed previously, the release duration will be extended beyond the 200 days
,

| evaluated above. In this case, the assumed tritium concentrations could be sustained
| for between one and two years. The annual 50 year CEDE from consuming the fish
| described above for an entire year is calc'ulated to be 0,024 mrem.

.

| 4.2.6.7 Istal Dose Due to Above Pathways

|
| The total 50 year CEDE to an individual consuming each of the above food sources
| over the 200 day period of the 500 Curie tritium release is as follows:
|
| Drinking Gilerest Well Water 0.026 mrem
| Milk Consumption 0.281 mrem
| Vegetable Consumption 0.179 mrem
| Beef and Waterfowl Consumption 0.046 mrem
| Fish Consumption 0.013 mrem
| Total 0.545 mrem
|
| This total dose is within 10 CFR 50, Appendix I limits. This estimate is conservative
| in that it assumes the initial concentration of tritium in the water source remains

q | constant for the entire 200 day period; whereas in reality, tritium concentrations are

v | expected to gradually decrease as the tritium in the PCRV Shield Water is released.
I

- _

| If the actual amount of tritium in the PCRV Shield Water is 8000 Curies, as
| discussed previously, the release duration will be extended beyond 200 days, in this
| case, the assumed tritium concentrations could be sustained for a period of time
| between one and two years. The annual 50 year CEDE dose from the conservative
|. pathways described above, based on a release of 8000 Curies of tritium over more
j than one year is calculated to be as follows:
|

| Drinking Gilcrest Well Water 0.047 mrem
| Milk Consumption 0.512 mrem
j Vegetable Consumptior. 0.326 mrem
| Beef and Waterfowl Consumption 0.084 mrem
| Fish Consumption 0.024 mrem
| Total 0.993 mrem
|
| This total dose is abo within 10 CFR 50, Appendix I limits.

|4.2.6.8 Beef Consumption - Goosequill Water Supply
I

(' | Beef cattle have access to liquid effluent at several locations along the Goosequill
; j Ditch and at the farm pond. In addition, these beef cattle have access to pasture land
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| that may be irrigated from the Goosequill Ditch. This is not considered a realistic
| dose pathway, however, due to local agricultural practices. Dr. Gerald Ward,
| Professor of Animal Sciences at CSU, was consulted about beef cattle practices.
| Based on his discussions wi h B.m Houston, the local rancher whose cattle aret

| pastared in the area near the plant, he determined that the local cattle are registered
| purebred Aberdeen Angus cattle and nearly all are sold for breeding purposes. Cattle
| that are sent to slaughter are removed to a dry feed lot for approximately 90 days
| before slaughter. Assuming the biological half-life of water in the beef cow is
| approximately eight days, this produces at least ten biclogical half lives before
| slaughter. Dr. Ward also confirmed that no beef cattle are slaughtered for personal
| use or local consumption directly out of the pastures, without having gone through
| the dry feed lot process.
I
| Notwithstanding the above, PSC determined the resultant doses from consuming beef
| from one of the local cows that consumed Goosequill water or that grazed on land
| ir.igated from Goosequill water. Since some of the water provided to the catie for
| drinking water comes from the Carter Lake / Central Weld County domestic water
| supply, it was assumed that 50% of the drinking water was FSV liquid effluent, at
j its release limit of 0.003 pCi/ml of tritium. It was also assumed that the animal is
| slaughtered after tritium concentration has reached a maximum steady state level in
| its tissues, and 60% of the tissue weight is water (this assumes that 20 % is fat and
| that 73 % of the remaining fat-free weight is water). An individual who consumed
| 40 kg of this animal would receive a 50 year CEDE dose of 2.3 mrem, using a g
| CEDE dose commitment factor for tritium of 6.4 E-8 mrem /pCi.
|

-

| This CEDE is calculated by ICRP-30 methodology, using a dose commitment factor
| from EPA-520/1-88-020. Consumption of 40 kg of beef would likely occur over a
| period of time greater than 3 months, since the assumed consumption of beef and
| waterfowl combined is 110 kg for an entire year. Therefore, it is reasonable to
| assume that this CEDE should be compared to the annual dose limit. While
| substantial, this 2.3 mrem dose due to the hypothetical consumption of this anima!
| would be within the 10 CFR 50 Appendix I limits.
I

I

| 4.2.6.9 Waterfowl Consumption - Goosequill Water Supply
|
| The area around the farm pond.has a plentiful supply of ducks and geese, the
| majority of which are considered migratory and transient. There is a sizable resident
| waterfowl population and hunting has been a practice in the past. To eliminate this
| pathway during the tritium release period during decommissioning, PSC will post the
| farm pond area and hunting will not be permitted.
|
| Notwithstanding the no hunting po" y, the dose due to consuming waterfowl from
| the farm pond is calculated. It is reasonable to assume that an individual could

i | consume 5 waterfowl (ducks and/or geese) per year. The 50 year CEDE dose from
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(~Yt/ | consuming 5 waterfowl, weighing an average of 4 kg each, where 60% of the weight-
| is assumed to be water (half of which came from the farm pond at the release

- | concentration of 0.003 pCi/ml of tritium and half of which is from time spent in the
adjacent rivers and is diluted to less than 20,000 pCi/l), would be 1.2 mrem. This
dose is within the 10 CFR 50 Appendix I limits.

|
|

| 4.2.6.10 Fish Consumption - Goosequill Water Supply
|
| There are no spon fish in the flow path to the farm pond or in the farm pond itself.
| Cag are present in these waters, but they are generally not consumed. During the
| tritium release period for decommissioning, PSC will post the farm pond and fishing
| will not be permitted.
I
| Notwithstanding the no fishing policy, the dose due to consumption of fish from the
| farm pond is calculated. An individual who consumed 11.5 kg of fish (200 days
| portion of a 21 kg annual fish consuinption),90% of which is water at 0.003 Ci/ml,
| would receive a 50 year CEDE dose of 2.0 mrem. This dose would likely be
| received over more than three months and would be within 10 CFR 50 Appendix I
| limits.
I

7(V | Due to the fact that the consumption of fish, waterfowl, and beef cattle that have
| been in contact with Goosequill water is highly hypothetical, PSC considers that the

' | abcve CEDE doses need not be considered in combination with each other. Tims it,

j. | is shown that even these unlikely pathways result in doses to the public that are
_

| | within regulatory limits.
!

l

i
| 4.2.6.11 Inhalation

I
| The REMP program collects atmospheric water vapor samples continuously by,

| passive absorption on silica gel at two locations near the Goosequill ditch. Although
| elevated tritium levels have been observed, the 1988 REMP report (Reference 8)
{ indicates that the tritium levels have always been below the limit of regulatory
| concern and that inhalation is not a significant pathway for dose to humans.
I

_ | While the work platform is in use over the PCRV Shield Water, the Reactor Building
; | ventilation system will be used to draw air down through the work platform access

| openings, over the surface of the shield water, and out the Reactor Building!

| ventilation exhaust stack. ~ Tritiated water vapor that evaporates from the surface of
| the shield water will thus be released as gaseous effluent. Potential doses will result
| to members of the public due to inhalation and due to ingestion of milk from cows
| and goats that inhale this effluent. This release will result in an atmospheric tritium

; O | concentration at the fenced boundary of the Emergency Planning Zone that is less
L kJ | than 1 % of the 10 CFR 20 MPC (2 E(-7) Ci/ml). U. sing the dose calculation

4-21



_ - _ - _ _ .

Supplement to Environmental Report
April 30,1992 FSV Decommissioning

Section 4

| methodology of ICRP-30, the resultant annual inhalation doses have been calculated
| in terms of a 50 year CEDE as follows:
I
| Individual Dale
I
| Member of public at 10 mile 1.47 E(-4) mrem
| Low Population Zone

| Member of public at 1/2 mile 0.0147 mrem
| (Nearest Residence)
|
| These doses are well within the 5 millirem whole body annual dose limit of 10 CFR
| 50 Appendix I for individuals in unrestricted areas, due to gaseous effluents. As
| noted previously, the CEDE is a weighted sum of all organ and tissue doses end *

| should be compared with whole body dose limits. All gaseous releases will be made
| in accordance with controls to be included in the Offsite Dose Calculation Manual
| (ODCM).
I l

| The area around the Goosequill ditch is unrestricted but it is not an area where
| members of the public or decommissioning workers would spend time. Occasionally
| brush or other trash must be removed from the ditch but this is not a time consuming
| task. There are no buildings or work stations located adjaccat to the ditch, and
| occupational activity is' very limited. This is not considered to be a'significant
| pathway for tritium during decommissioning, either through inhalation or skin
| absorption.
|

_

|

| 4.2.6.12 Other Aquatic Pathways
-1
| Since tritium is a constituent of the water being released, diluted, and carried
| downstream, it will not be deposited along the shoreline or in sediment. Due to the
| distribution coefficient ion exchange discussed previously, other radionuclides are not
| expected to be released to the surface water. No other aquatic pathways are
| considered reasonable.
|
I

| 4.2.7 Enhanced Monitorine Program

.|..

|_ At several times during plant operations, enhanced monitoring programs were
| implemented to better understmd the impact of plant activities on the environment.
| In a similar manner, PSC willimplement an enhanced monitoring program during the
| release of tritiated PCRV Shield Water.
I
| This program will include weekly sampling of the farm pond outlet (from the
| continuous sampler), of upstream and downstream river locations, of the nearest farm g-| wells, and of the Gilcrest well.
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V |- Adequate river flow is necessary for. effluent dilution, however flow cannot be
- | monitoruj Pt FSV because there is no river flow gauging station near the plant. To
| ensure adequate dilution, during the first three months of releases of PCRV Shield
| Water (when tritium concentrations are expected to be at their highest levels), PSC
| will enhance the environmental monitoring program by performing daily downstream
|- sampling and analysis for tritium concentration. After the first three months, weekly
| sampling will be performed.
1

I This enhanced monitoring program will allow PSC to take appropriate actions (e.g.,
adjust discharge flow, adjust dilution flows from the plant or the Jay Thomas Ditch)|

to ensure that tritium concentrations downstream of the convergence of the South
'l Platte River and the St. Vrain Creek do not exceed the EPA Safe Drinking Water
| Standard (i.e.,20,000 pCi/l average).
|
| The results of this enhanced monitoring program will be reported in the annual
| REMP reports that will be prepared throughout the decommissioning period.
I
| PSC will also implement an enhanced surveillance of the Goosequill ditch to clean
| out debris in a timely manner. This will minimize opportunities for ditch water to
| back up r.nd possibly overflow into pasture areas.

(~h
V 4.3 Radiation Protection Program and Occupational Radiation Exposure

4.3.1 Introduction -

The primary objective of the Fort St. Vrain radiation protection program is to protect
| workers, visitors and the general public from radiological hazards that have the
| potential of developing during the decommissioning project. PSC and its contractors
|- will provide sufficient qualified staff, facilities and equipment to perform the Fort St.
| Vrain facility decommissioning in a radiologically safe manner. - PSC is committed
| to strict compliant.e'with regulatory requirements, radiation exposure limits, and
| limits regarding release of radioactive materials. In addition, PSC will make every
| reasonabic effort to maintain radiation exposures and releases of radioactive materials

'

| in effluents to unrestricted areas As Low As Reasonably Achievable (ALARA). The
| ALARA philosophy will be incorporated into all decommissioning activities and will
| have full management support.>

|
| Project management will establish specific goals and objectives for the Fort St. Vrain
| decommissioning project ALARA program. The ALARA program will be based on
| the guidance provided in Regulatory Guides 8.8 and 8,10 (References 9 and 10).
| The ALARA. program will incorporate current technology and sound radiation
| protection practices to maintain exposure to ionizing radiation ALARA.

.n I.

G | The decommissioning of Fort St. Vrain is scheduled to occur during the transition to
| the revised 10 CFR 20 regulations. PSC intends to implement the revised 10 CFR
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| 20 no later than January 1,1994, in accordance with the current schedule for
| providing suf6cient regulato:y guidance to allow for effective implementation.
| Depcuding on the projected status of the Fort St. Vrain decommissioning project as
| of January 1,1994, PSC ma'f apply for an exemption of the implementation of the
| requirement of the revised 10 CFR 20 for the remainder of the decommissioning
| project. Following implementation, the Radiation Protection Program will be
| periodically asses:wd against any new!y issued regulatory guidance and modined, if
| necessary.
|

| Project management will establish waste minimization goals. To ensure them goals
j are chieved, all decommissioning personnel will receive training in the applicable
| procedures and practices to minimize the generation of radioactive waste.
|
| Project management is committed to minimizing the inhalation of air contaminated
| with dusts, niists, fumes, gases, vapors and rad:onuclides. The primary means of
| achieving % goal will be to prevent or mitigate the hazardous condition at the
j source. Every reasonable effort will be made to achieve this cbjective by using
| engineenng controls, including process modi 0 cation, containment and ventilation
| techniques. The use of respiratory protection equipment will be consistent with the
| goal of maintaining the total effec ive dose to personnel ALARA.
|
| Radiation dose control is accompl'.shed by controlling sources of r:,diation, controlling
| access to areas containing radicative materials, measuring radiation exposares of
| workers, establishing exposure limits for workers and maintenance cf an ALARA
| program. Specific elements of dose control include the followmg:
|
| ALARA Program Administrative dose control

* *

| Radiation Work Permits Area Definitions and Postings
* *

| External dosimetry Respiratory protection
* *

| Internal dose control and monitoring*

I
I
| 4.3.2 Occupational Exposure Estimates
I
| The total cumulative on-site occupational exposure for the entire decommissioning
| project is estimated to be 433 perwn-Rem, due almcst entirely to PChV
| dismantlement and associated waste handling activities. The estimated cumulative
| radiation exposure for each major activity where the potential for werker exposure
| exists is provided in Table 4.3-1. The estimate of Occupational Radiation Exposure
| (ORE) for the decommissiordng of Fort St. Vrain was based on the tasks outlined in
| PDP Section 2.3.
|
| The 433 person-Rem total exposure estimate will be used for planning purposes only
) and is not considered to be a restncting upper limn. Actual exposures will be
| controlled in accordance with ALARA pnnciples l' irojections indicate that the 433
| person-Rem estimate may be exceeded during the pryct, written notification will be
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| provided to the Decommissioning Safety Review Committee (DSRC). The DSRC is
an Administrative Control required by the Decommissioning Technical Specifications.

4.3.3 Respiratory Protection Progra:.

The Respiratory Protection Program will be established in accordance with 10 CFR
20 and consistent with the guidance of MIREG-0041 (Ref.11). The primary
objectives of the Respiratory Protection Progran; ve personnel safety and limiting the
inhalation of airborne radioactive materials. Engiceering controls will be applied to
minimize concentrations of radioactive material.' whenever practicable. When

j engineering controls are not practicable, other controls such as increased surveillance,
| limitations of working times or use of respiratory protection equipment may be
| appropriate.
I
| The Respiratory Protection Program will include the following elements:
|

| 1. A written policy statement and standard operating procedures.
| 2. Guidance on proper selection of equipment, based on the hazard.
| 3. Proper training and instruction to users.
| 4. Proper fitting, use, cleaning, stomge, inspection, quality assumnce and

n | maintenance of equipment.
i) | 5. Appropriate surveillance of work conditions,

~

j 6. Regular inspection and evaluation to determine continued program
| effectiveness. -

| 7. Program responsibility vested in one qualified individual.
| 8. An adequate medical surveillance program for respirator users.
| 9. Use of only Bunau of Mines /NIOSH - certified or NRC authorized
| equipment;

| 10. Maintenance of a bioassay program.
I

I
| 4.3.4 Radioactive Material Controls
I
| Radioactive material controls will be established to provide for control of radioactive
| material, prevent inadvenent release of radioactive materials to uncontrolled areas,
| ensure personnel are not unknowingly exposed to radiation from lost or misplaced
| radioactive material and minimize the amount of radioactive waste material generated
| -during the decommissioning. Radioactive material is defined t material activated or
|_ contaminated by the operation or decommissioning of Fort St. Vrain and licensed
|' material procured and used to support the operation or decommissioning of Fort St.
| Vrain (e.g., calibration sources, check sources and radiography sources).
I

p- | Specific radioactive material controls include the following:

d |
| 1. Receipt of radioactive material
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| 2. Identification of radioactive material
| 3. . Control and movement of radioactive material
| 4. Storage of radioactive material

5. Accountability and inventory of radioactive sources
6. Release of materials for unrestricted use

| 7. Control of materials entering radiologically controlled areas
| 8. Preparation of radioactive materials for shipment
| 9. Radioactive liquid and gaseous release
1

4.3.5 Contamination control
I
| Contamination will be controlled by employing a variety of engineering controls
| including HEPA ventilation, enclosures, strippable paint, and area / component
| decontamination. Examples of contamination control methods that will be used,
l include:
|

| 1. The PCRV will be filled with water to control radioactive particulates that
| would normally be released when handled in air.
I
| 2. Containment or enclosures of appropriate size, equipped with MEPA
| ventilation, will be used as necessary to prevent the spread of
| contamination while contaminatul graphite blocks and other components h
| are being removed from the PCRV or otherwise handled.
I

-

| 3. A work platform will be installed on the PCRV after the PCRV head has
| been removed. The platform will be equipped with a HEPA-filtered
| ventilation system that will exhaust air from beneath the work platform.
| This airflow will minimize the spread of contamination.
|

| 4. A debris collection system will be used in concrete cutting operations to
| minimize the spread of contamination.
I

| 5. Strippable paint or other suitable enclosures will be applied to some
| radiologically clean components or areas to prevent cross-contamination.
I
| Additional cont tmination control methods will be considered during job planning and
|- work package review. Isolation containments may be used to minimize the spread
| of contamination if the surrounding work area is uncontaminated or is much cleaner
| than the work area.
|

9
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V) 4.4 Ambient Air Quality
i

4.4.1 Fugitive Dust

During various demolition and dismantling operations, some fugitive dust will be
generated. It is planned that the nonradioactive portions of the PCRV tophead
concrete will be cut using diamond wire techniques. This technique uses water as a
lubricant which minimizes the generation of fugitive dust. Any dust that is generated
from this operation or similar oprations inviving concrete will normally be filtered
by the existing reactor building ventilation system. This system consists of three
trains, one of which is normally ir, continuous operation. This system contains
exhaust filters composed of banks of moisture separatcrs, HEPA filters and charcoal
absorbers. Each bank contains 16 individual HEPA elements. In addition, portabl:
air handling units with HEPA filters will be used to ventilate localized work areas,
such as when cutting or sectioning operations are conducted in isolated areas.
Finally, general dust contz 31 will be mamtained by the use of HEPA-filtered auum
cleaners and the use of scabblers equipped wi.th shrouds connected to HEPA filtered
vscuums as needed. Therefore, it is not z.nticipated that fugitive dust generated from
decommissioning activities will have an adverse affect on ambient air quality.

4.4.2 Exhaust Emissior.s

(A.) Exhaust emissions fro'1 diesel-powered equipment and vehicle: may have a slight
impact on air quality. It is estimated that aoproximately 350 truck shipments of
radioactive wastes will be made. In addition, several hundred shipments of --

nonradioactive wa:tes will be made to local landfills. However, the tota! number of
vehicles at the site has been significantly reduced from tne levels required to support
continued plaat operation for the duration of operating license.

The primary source of plant emissions during decommissioning activities will be the
auxiliary boiler. While the plant was in operation, the auxiliary boilers, rated at
160,000 lbm/hr (total), were relied upcn during shutdown conditions and start up
operations to provide the steam motive power for the main feedpumps and helium
circulators. The auxiliary boilers were also relied upon to provide steam heating for
plant buildings and the PCRV. However, during decommissioning, one auxiliary
boiler has been modified and derated to maximum capacity of 15,000 lbm/hr and will
only be used for building heating. Consequently, the exhaust emissions during
decommissioning activities will be significantly less than those emitted during plant
operation. Therefore, with respect to exhaust emissions, decommissioning will have
a positive environmental impact.

4.4.3 Asbestos

p In the areas where it has been determined that asbestos must be removed or disturbed

(/ for decommissioning activities, removal of asbestos will be performed within control
ventilated areas equipped with exhaust filtration to minimize the release of asbestos.
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The public will be prohibited fron. entering work areas where asbestos removal and h
packing operations are being performed. The concentrations of asbestos tiber will
be maintained within allowable levels. It is expected that no public exposure to
asbestos will result from asbestos dismantling and packaging operations. All asbestos
that is removed from non-radiologically controlled areas will be trucked to an
approved landfill. All requirements of 29 CFR Pans 1910 and 1926 concerning
asbestos removal, handling and pc.ckaging will be met.

4.5 Effects of Chemical and Blocide Discharges

The decommissioning process at Fort St. Vrain does not use chemical
| decontamination to any significant extent. It is planned to add sodium hydroxide to
| the PCRV Shield Water for pH control and hydrogen peroxide for a biocide.
| Approximately 600 lb. of 50 %(wt) sodium hydroxide and 550 gallons of 30 %(wt)
| hydrogen peroxide are planned to be used in total dunng decommissioning. In
j addition, sodium sJfite is used in the condensate water system that may be used as
| a makeup water supply. The only other effluent of a chemical or biocide nature

expected is water containmg the normal amount of cleaning fluids (detergent) that
| might be used to decontaminate walls and floors in the facility. These and any other
| chemicals used on-site will be released or disposed of in accordance with applicable
| NPDES permit requirements.

ODuring plant operation, waste water was produced by demineralizer regeneration,
blowdown from the main cooling tower and blowdown from the service water cooling -

tower. However, during decommissioning activities the primary source of discharge,
the main cooling tower, will be out of service. Demineralizer regenerations as well
as waste water discharged from the service water tower will be greatly reduced. It
is therefore _ concluded that there will be greatly reduced consumption of
chemical / biocides and resulting effluents during decommissioning. Waste water
produced during decommissioning activities will continue to be discharged in
accordance with the site NPDES permit. Figure 4.51 schematically shows the
origins and pathways for various liquid effluents.
.

4.6 Effects of Sanitary Waste Discharge

Sanitary and sink drains are combined and treated in an activated sludge process
which consists of a pre-aeration chamber, two aeration lagoons and a polishing pond.

| The final stage of treatment involves chlorination by the addition of calcium
| hypochlorite Ca(OCL) 2. The effluent from this pond (3 gpm, average) will be

combined with the blowdown from the service water cooling tower and discharged
I

from the Station (Figure 4.5-1) via the Goosequill Ditch to the South Platte River as
it was done during plant operation.

O
|
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Sanitary wastes from approximately_320 PSC workers and contractors on a daily
ibasis have been previously treated by the site sewage aeration system as described
above. The number of people required on site during decommissioning is expected

-to be a maximum.'of approximately 300 per day. With this decrease in personnel
from that of the normal plant operations staff, the actual sanitary wastea to be treated
and discharged will also be reduced. Therefore there will be less environmental
impact from sanitary wastes discharges.

,

4

4.7 Endangered Species

g Based on References 3 and 12, no significant impact on the flora and fauna of the site
or its surrounding area has been experienced as a result of construction or operation
of FSV Accordingly, the impact on flora and fauna due to the decommissioning of
FSV is expected to be negligible.-

'No natural habitat exists on land areas directly involved with decomraissioning
activities which harbors sensitive species. Noise and other activity associated with

'

. decommissioning activities is not expected to have significant impacts on wildlife
species in the surrounding non-developed areas.

PSC has'obtained two'_ separate reports from the Colorado Department of Wildlife,
Northeast Region (Reference 13). The area reported covers 3500 square miles and

| is bounded (approximately) on the north by the Colorado 4Vyoming border, on the
p - south by the city of Brighton, on the east by the town of Goodrich and on the west - -

by Colorado Interstate Highway 25. Actual boundaries are south - Latitude 40
'

' degrees; nortli - Latitude 41 degrees; east - Longitude 104 degrees; and west -
Longitude 105 degrees. For this entire area, the following is the listing of threatened
or endangered wildlife including birds,- mammals, reptiles, and amphibires:

Bald Eagle Endangered (Federal and State)
Peregrine Falcon Endangered (Federal and State)

.

Whooping Crane Endangered (Federal and State)

In the second listing provided to PSC, the Department of Wildlife prepared a separate
p list which included all species which occur in habitat types similar to those in the

Fort St. Vrain area. The list is as follows:
,

Bald Eagle- Endangered (Federal and State)
; Peregrine Falcon Endangered (Federal and State)
|

L The Department of Interior, Fish and Wildlife Service prepared a list of Fedeml
~ hreatened and endangered species which may occur within'the area of influence oft

Fort St. Vrain and the site to be decommissioned. The list is as follows:

-O|
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Bald Eagle
Black-footed Ferret

References 3 and 12 were prepared for and approved by the Atomic Energy
Commission in 1972. Both the bald eagle and the peregrine falcon were identified
in these documents as endangered. The Atomic Energy Commission granted PSC a
license to construct and operate FSV based on their findings. The whooping crane
does not occur in habitat types similar to those in the FSV area. Regarding the
black footed ferret, the Fish and Wildlife Service states "the standard that is used by
the Service for determining possible project effects to black-footed ferrets is the
disturbance of currently occupied prairie dog habitat." There is no such habitat on
the Fort St. Vrain site,

4.8 Other Effects

4.8.1 Noise

There will be very little noise impacts as a result of the proposed dismantling project.
In general, demolition activities will normally be conducted by one shift of up to 300
workers during the day. The exceptions to one shift operation are the diamond wire

| cutting of PCRV concrete and core component removal which will be on a two or
three shift basis. This cutting method is very quiet and is not expected to be heard
offsite. There will be no significant noise impacts during the evening hours.

_

The areas in the vicinity of the plant site are sparsely populated, and the nearest
population center, Platteville, is approximately 31/2 miles Southeast of the site.

4.8.2 Effects of Runoff from Decommissioning

During the decommissioning activities there are no additional buildings constructed
and no extra parking needed for workers or equipment. Decontamination work is
planned to take place indoors so as to limit the amount of dust released to the
environment (see Section 4.4.1). The precipitation runoff resulting from
decommissioning is not expected to be greater than the runoff from Fort St. Vrain
during normal plant operations.

4.8.3 Socioeconomic Imoacts

Decommissioning is expected to be completed over a 57 month period and to employ
a peak work force of approximately 300 (this includes PSC management, support
staff and contractor personnel, but does not include any personnel involved with
potential conversion activities). The temporary nature of the project and the limited
work force support the conclusion that no significant demographic shifts or significant
effects on the regional economy will result from the decommissioning.
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()x .The demmmissioning work force will include administrative and clerical employees,
technicians and engineers, security personnel and construction workers, including
laborers, craftsmen, equipment operators, etc.

PSC plans to obtain all of its clerical,-technical, and engineering staff from the
existing work force. Most of the contractor technical and support personnel will be
relocated to the Fort St. Vrain area. It is expected that most of the decommissioning
constniction workers will be drawn from the Denver regional labor pools.

Decommissioning is not expected to have a significant impact on regional or local
employment and unemployment rates, whether the work force is drawn from the
Denver and Front Range population or relocated to the area. Due to the specialized
nature of the task, and the small labor force required, no significant impacts on local
or regional laber markets or demand for services are anticipated.

O
, }-
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O
.

4-31

_. ,, .-



Supplement to Environmental Report
April 30,1992 FSV Decommissioning -

Section 4

4.9 References

1. " Evaporation Atlas for the 48 Contiguous United States," NOAA Technical
Report NWS-33, Depanment of Commerce,1982.

|2. NUREG/CR-2907, BNL-NUREG-51581, Radioactive Materials Released from
| Nuclear Power Plants, Brookhaven National Laboratory,1988.
|
|3 Final Environmental Statement Related to Operation of the Fort St. Vrain

Nuclear Generating Station of Public Service Company of Colorado, Docket
No. 50-267, August 1972.

|4. Transport in Surface Waters, Onishi et al,1981.
|
|5. Potential Groundwater Contamination by Tritium from Fort St. Vrain Nuclear
| Generating Station, Colorado State University Master's Thes!:, C. A. Dacey,
| 1985. -

|

| 6. CSU Letter, Dr. J. Johnson to S. Chesnutt, dated January 31,1992 (G-92069);
| Subject: " Analysis of Possible Radiation Dose Commitments from 'he Release
| of Tritiated Water During Reactor Decommissioning."
i G7. Radiological Environmental Monitoring Program Summary Report for 1990,

Colorado State University, submitted via PSC Letter, Crawford to NRC, dated -

| April 12,1991 (P-91133).
I

| 8. Radiological Environmental Monitoring Program Summary Report for 1988,
| Colorado State University, submitted via PSC Letter, Williams to NRC, dated
! April 20,1989 (P-89151).

|9. Regulatory Guide 8.8, "Information Relevant to Ensuring that Occupational
| Radia: ion Exposures at Nuclear Power Strtions will be As Low As Reasonably
| Achievable," Revision 3, June 1978.
I
j10. Regulatory Guide 8.10, " Operating Philosophy for Maintaining Occupational
| Radiation Exposures As Low As Reasonably Achievable," Revision IR, May
| 1977.

|
|11. NUREG-0041, " Manual of Respiratory Protection Against Airborne
| Radioactivity Materials," October 1976.
I

12. Public Service Company of Colorado, " Fort St. Vrain Nuclear Generating
Station, Applicant's Environmental Report Operating License Stage," dated
December 1970.

4-32

. - - - - . . - - . . . . . . - . . . . - - - _ . - _ - - .



Supplement to Environmental Report
' April 30,1992 FSV Decommissioning

Section 4

13. - United States Department of the Interior, Fish and Wildlife Service,
" Endangered Species List - Fort St. Vrain Power Station," dated November 21,
1990.

|14. Final Environmental Statement, Haddam Neck Nuclear Generating Station,
| October 1973, Docket No. 50-213.

15. NRC Letter, Weiss to PSC, dated April 27,1992 (G.92112); Subject:
" Summary of 4/13/92 Meeting with PSC to Discuss Site Release Process for

| Fort St. Vrain."

r -.
!

-.

W

t

'

L 4-33

f



-

Supplement to Environmental Report
April 30,1992 FSV Decommissioning

Section 4

hTABLE 4.1-1
SOURCES OF PUBLIC WATER SUPPLY

DIST. FOF. T)TE OF
4GLES MUNICIPALITY SERVED SLTFLY sol'RCE OF SLTFLY

_

DOWNSTREAM IN TIIE FLATTE RI)T.R VALLEY

5 10 Gilcnet 382 Wells ADuvium of South Nue her
10-15 12 Sane 1.300 WeUs Anuvium of Smth Plane her
10 20 Geseley 39.000 Surface Cache La Ndn River; CohBig Thonyson

Pmeect; Nunn eM Deadman Cmks

OTHER MUNICIPALITIES

34 N ueviDe 950 Waus Alluvium |

5 10 Mead 900 %arface Big Thanipson her and St. V sin Cmk
10 15 Johnstown 1.200 Surface Big Thompson ber
10 15 Fort Lupton 4.000 WeHs AHuvium of South Plans bw
10 15 Frederic k I500 Surface Bmider Creek

10-15 Longmont 50.000 Surface North and South St. Vraie 2mk
10 20 I m elsad 30,000 Surface Big Thonyson River
10-15 Bersboud 3.200 Surface Big Thompson River

15-20 Hudson 540 Waus Anuvium
15-20 Brighton 13.000 WeUs ADuvium of South Ptens her
15-20 Erie 1.375 Surface Smth kulder Creek
15-20 Windsor 1,500 Surface Gneley

-

20 25 Eaton 1.500 WeHa Alluvium
20 25 Kaenesburg 475 Wens Larsnse and Fox Hills formauons
20-25 Broom 6 eld 20.000 Wens Fox Hille sandstone

20 15 12faysaa 10.C00 Surfue South Loulder Cmk. Wonekm Raservoir
20 25 luaisvilla 6.000 Surface South Boulder Cask
20 25 Lyons 1,340 Surface North St. Vrain Creek
20 15 Timnath 150 Surface Greeley

_

20-30 Fort Couins 80.000 Surface Cache la Poudn River
25-30 South Adama Water and Sanatary 25,000 Wells ADuvium of South Nue her

Dist. (Comawrc4 C' y)a .

-

25-30 Lochbuk 1.000 Waus AHuvium of South Nna River
15-30 North Huroe Water Dist 80 WeUs Fox Hilla sandstoca

(near Broom 6 eld)

25-30 Northwest Utilities Company 15,000 Waus Anpahoe and Fox Hius formanons;
alluvium of South Nue River

25-30 Federal Heights 8.000 Wells Arapahoe and Fox Hins formations
25-30 Westminster 60.000 Surface Clear Creek Wells Anpahoe and Fox Hins formanons

25-30 | Boulder 96.W10 Surface North Boulder Cmk
2.5-30 Jamestown 230 Ground Alluvium

O
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O TABLE 4.1-2
FORT ST. VRAIN WIND SPEED AND DURATION

PERIOD OF RECORD: 1986 1989
STABILITY CLASS: All Classes

'

Wind Speed (mph) at 10m level

WIND

DIRECTION 13 4-7 8 - 12 13 18 19 24 > 24 TOTAL

N 545.1' 579.12 355.24_ 272.14 76.43 21.50 1849.56

NNE 738.41 729.08 420.54 217.72 72.83 25.22 2202.80

NE 803.N 964.27 353.48 101.27 19.11 3.53 2244.70

ENE 820.38 1051.09 303.9'3 38.20 4.26 1.26 2219.12
_

E 597.95 845.41 227.14 27.21 2.77 0.76 Col.84
,

ESE 570.52 748.32 256.38 41.60 4.52 1.51 1622.85-

g. SE 526.77 584.33 231.54 61.27 6.04 2.77 1412.72
-

v SSE 637.06 666.42 265.01 68 02 23,41 9.85 1669.77

S 872.38 805.30 228.23 56.06 19.41 7.31 1988.69 -

SSW 1072.95 917.43 120.03 23.18 2.92 2.36 2158.87

SW 12N.10 1537.78 157.65 24.11 5.54 2.27 2931.45

WSW 867.01 1113.02 166.28 62.69 11.57 6.03 2226.60

W 369.11 263.26 75.50 50.46 26.98 10.84 796,15

-WNW 205.06 169.15 84.86- 90.29 29.78 20.91 600.05

NW 278.20 299.73 160.76 87.95 ! 29.% 8.83 865.43

NNW .388.84 380.16 221.87 129.06 36.58 4.28 1160.79

VARIABLE . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
__

TOTAL 10496.91 11673.87 3629.04 1351.23 371.11 129.23 27651.39_

Periods of calm (houn): 1241.77
Houn of missing data: 1728.56

O
C/
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TABLE 4.1-3
FORT ST, VRAIN WLND FREQUENCY DISTRIBUTION

PERIOD OF RECORD: 1986-1989
STABILITY CLASS: All Classes

Wind Speed (mph) at 10m Level
_ _ . .

WIND !

DIRECTION 1-3 4-7 8 - 12 13 18 19 - 24 > 24 TOTAL
_

N 0.020 0.021 0.013 0.010 0.003 0.001 0.067

NNE 0.027 0.026 0.015 0.008 0.003 0.001 0.080

NE 0.029 0.035 0.013 0.0G8 0.001 0.000 0.081

ENE 0.030 0.038 0.011 0.001 0.000 0.000 0.080

E 0.022 0.031 0.008 0.001 0.000 0.000 0.062

ESE 0.021 0.027- 0.009 0.002 0.000 0.000 0.059

SE -0.019 0.021 0.008 0.002 0.000 0.000 0.051-

SSE 0.023 0.024 0.010 0.002 0.001 0.000 0.050

S O.032 0.029 0.008 0.002 0.001 0.000 0.072 _

'

,

SSW 0.039 0.034 0.0 34 0.001 0.000 0.000 0.078

SW 0.044 0.056 0.006 0.001 0.000 0.000 0.106

WSW 0.031 0.040 0.006 0.002 0.000 0.000 0.081

W 0.013 0.010 0.003 0.002 0.001 0.000- 0.029

WNW 0.007 0.-006 0.003 0.003 0.003 0.001 0.022

NW 0.010 0.011 0.006 0.003 0.001 0.000 0.031

NNW 0.014 0.014 0.008 0.005 0.001 0.000 0.042
i

.

VARIABLE s 0.000 0.000 0.000 0.000 0.000 0.000 0.000
i

TOTAL 0.380 0.422 0.13 0.049 0.013 0.005 1.000 _,

Periods of calm frxtion: 0.045
Fraction of missing data: 0.063

O
|
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(_) TABLE 4.3-1
OCCUPATIONAL RADIATION EXPOSURE ESTIMATES

(PCRV DISMANTLEMENT ACTIVITIES)
-

-
SCHEDULED WORKER CREW AVO.

WORK ETPOSURE RADLATION WORKIR

DESCRIPTION OF WORK ACTIVITY TIME TIM E'" FIELDS EXPOSURE

(Per. Hrs) (he-Hrs) (Per Hrs) (Per Hrst

PCRV INTTIAL PREPARATION, Visa 35EM3LY

Modify Main Crane 642 341 0.1 0.03
~

D9nskm PCRV Teraloos 25,590 12,795 0.1 1.28

Ramove Cors Elemeens with FHM

PCRV Region Constreint Devices 2.208 1,104 1.7 1.88

Remove IWetal Clad A CRD hb 12,267 634 0. 4 2.45
~

Helium Pun 5 canon component Wens 2.013 1,007 1.0 1.00

SUlffDTAL 21,381 6.64
u-

5HIELDED ACCESS TO PCRV

5eal ICRV Coding Tubes & Tendor. Con,tuiu 4,110 1,055 1.0 2.06

'v Ceutae Acesas Penetranon 1,190 595 1.1 0.63

PCRV ShMd Water syne u 4,980 2,490 1.0 2.49 _

Airborne Cotsacnnanon Coce.rol Symem 3.633 1,816 0.3 0.54
'

Cut PCRV 79 H4ad 21,660 10,830 l.1 11.91

Flood PCRV 180 90 0.6 0.05

PCRV Cavity S&Wd Work Nforru 1,3 23 663 1.0 0.66
- - .

SUETOTAL 18.539 18.36
,__

---

_ _ _ _

DISMA. T12 PCRV CORE COMK)NE?ft3V
~

Defbelir.g Ekmarus 16,68'3 8,342 1.7 14.18

Replaceaus and Pmransca Hex Re0er.r.ce kh 16,683 8.341 3.7 30.86
e

,

Largs Skie ReSusos hu 27,782 13,891 3.6 50.00

Bovonated $pwer ehmenta 16,683 8,342 1.9 13.85

Hamanoy Cao Het Ret 1 actor hks 8.341 4,1 %, 6.8 28.36
. .

Core Support hb and Posts 2,730 1,390 1.8 2.$0

SUlrTOTAL I, 44.476
_ - - - __wmo _

141.73
.

' " . Expose wre e'w (worter efkiemy)is emanated to be 30% of scheduled work time for PCRV tash where the posentaal for
radianon expoores exists.

(")h .I
V

l
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TAllLE 4.3-1
Occupational Radiation Exposure Estlinates

(PCRV DISMANTLEMENT ACTIVTTIES)

SCHEDULED WORKER CREW AVO. I

WORK EXPOSURE RADIATION WORKER

DESCRIrrlON OF WORK ACTIVITY TIME TIM e" FIELDS EXPOSURE

(Per.Hre) (Per Hre) (Per-Hie) (Per II s)

CORE BAILU.L. INSULATION & C5F D@

Cost Barrel and 24 Ouur Keys 4.913 2,456 9.2 2239

24 Core tsrvel to Grephite lower Key Removal 952 476 13.3 6.33

24 Core Barrel to Orsphiu Upper Key Removal 1,624 812 10.0 8.12

Coro Support Floor 7.762 3,881 12.5 48.51
'

Top CSF Insulation I,350 675 11.2 7.56

$URTtyTAL 8.300 93.11

PCRV LOWER PLENUM D@

12 Steam Generator Primary Moduks 14,688 7,344 0.8 5.88

12 Steam Generator Secondary Modules 7,594 3,797 4.7 17,85

4 Halium circulator Primary Moduka 1,%6 528 11.1 5.86

4 Helium Circulator Secondary Modules 1,144 572 3.5 2.00

C3F CrAmna, Lower Piemm Floor, and Supports - 1,144 572 22.2 12.70

PCRV Inside Top, Bot. A Side insulation'Ptats: 3,383 1,694 5.7 9.66

$U3 TOTAL 14,507 53.95

FINAL PCRV DI5 MANTLE, DECON & CLEANUT

Remove Beltline Activated Coneme 17,234 8,642 1.7 14.52

Deconlewer PCRV Liner 984 492 0.8 039

PCRV Wan & Liner Penetrations; 7,404 3,702 0.2 0 79
~

PCRV Safety Valve instrumenution & F. ping

Decacedize and Cisanup Area 1,440 720 0.3 0.22

Decon PCRV lbe Final Release-Servey 1.440 0 0.0 0.00

SurrcrrAL 13.556 45.92

HP & QA COVERAGE (11%) 13.283 36.26 I
GRAND TOTAL . PCRV ORE 134,042 366.00 I

.I

' ' . Exposure work time (worter efuciency) is esumated to be 50% of m:heduhd wort tinw for PCRV tasb whers the pountaal foc
radiatius expomre exias.

O
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' (') TABLE 4.3-1
Occupat.lonal Radiation Exposure Estlfnates

(BOP DISMANTLEMENT ACTIVITIES)

SCHEDULED WORKER CREW AVO,

WORK EXTOSURE RADIATION WORKER

DESCRIP110N OF WORK ACTIVITY . TIME TIME * }1 ELDS EXICSURE

(Per-Hn) (Per-Hn) . Per-Hrs) (Per-Hn)(

RADIOLOGICAL CHARACTERIZATION 7,2?9 7,279 41 0.25
_ _ _ au-- -

BOP DISMAhTLEMENT OPERATION
'

System 13 Fuel Handling Symam 4.648 ; 4.f 48 <l 0.2J

Systam 14 Fuel Storage Wells 3,742 3,742 <1 0.10

Symam 16 HSF. ATC and EsWe 4,477 4,477 <l 0.10

System 13 &liuni PuriGcation svitam 5,448 5,441 <1 0.23

Symam 46 Raastor Plant Cooling Wuer 1,500 1,503 <1 0.06

System 47 Puri6 cation Coolius Water 250 250 <1 0.02

Synem 61 Decondarneation System 3,493 '3,493 <1 0.10

[O Sysiam 62 Liquid Wasa System 10,610 10,610 <l 0.25
,

[.
;

% Symem 63 Osa Wasta System 9,948 9,949 <1 0.13

System 72 Reactor Building Drain 4,577 4,577 <1 0,02 -

Systam13 Rosesor Plant Ventilation I,694 1,694 <1 0.02
-

System 93 I & C Pipirg, Instrumeration, & 1,370 1,370 <1 0 02

Stmetun Ext real to PCRV

Contacrdnated Laundry Facility & Radwasu Co:npactor 930 930 <1- 0.01

HP covertsc 00%) 5,997 0.15

SUBTOTAL DOP 65,963 1.68
_

! kADWASTE PROCESSING AND SilIPPING 30,0$0 30,050 VARIOUS 59.43

HP Coversgo (105) - 3,005 5.94
-

SUFTOTAI. 33,055 65,37

|
-~

C' STAND TOTAL PCRY, BOP RADWASTE PKG 233,060 433.06

..

' ' - Exposum work time (worker 4tkiency)is estimated to be 100% of scheduled work time for BOP and Radwesta tasks whm the
potential for radiation exposure edas,

r
,

I .Q
L);
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L) 5.0 ENVIRONMENTAL IMPACTS OF ACCIDENTS

5.1 Facility Accidents Involving Radioactivity

5.1.1 Introduction

The radiological impact on the general public within 30 miles of Fort St. Vrain for
seven accident scenarios (Reference 1) were analyzed using the AIRDOSE-EPA
computer code (Reference 2).

The AIRDOSE EPA computer code is a methodology that estimates radionuclide
concentrations in air; rates of deposition on ground surfaces; ground surface
concentrations; intake rates via inhalation of air and ingestion of meat, milk, and
fresh vegetables; and radiation doses to man from airbome releases of radionuclides.
These doses are presented in terms of one year committed effective dose equivalents.

A modified Gaussian plume equation is used to estimate both horizontal and vertical
dispersion of as many as 36 radionuclides released from one to six stacks or area
sources. Radionuclide concentrations in meat, milk and fresh produce consumed by
man are estimated by coupling the output of the atmospheric transport models with

j the Regulatory Guide 1.109 (Reference 3) terrestrial food chain models. Dose
O conversion factors are input to the code, and dose to man at each distance and
d direction specified are estimated for red bone marrow, lungs, endosteal bone tissue

cells, breast, thyroid, and gonads through the following exposure modes:

immersion in air containing radionuclides,*

exposure to ground surfaces contaminated by deposited radionuclides,e

immersion in contaminated water,*

inhalation of radionuclides in air, and*

ingestion of feed produced in the area.*

Meteorology data used in the analysis was obtained from the Fort St. Vrain
| meteorological station. Population data was based on the 1980 United States census.

Estimates of significant water areas were obtained from map data supplied by the
United States Geological Survey (USGS).

| The accident scenarios and the corresponding radiological source terms are taken
| from Section 3.4 of the Proposed Decommissioning Plan. However, the dose

anal; 3is to a maximally exposed individual has been performed with the AIRDOSE-
EPA code.
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OThe area shown in Figure 5.1 1 is a circular area of 7319.2 square kilometers (2826
square miles) with the Fort St. Vmin plant at the center. The population within this
square was estimated at 1,531,600. The sectors making up this area are 4828 m.
(5280 yards) on a side. The dose output from the AIRDOSE EPA computer code is
keyed to a radial distance from the plant as well as a compass direction for the
radionuclides mentioned.

The risk of accidents resulting in a radiological release during decommissioning
r.ctivities is considerably less than during plant operation, due to the removal of
irradiated fuel from the Reactor 13uilding. Since the reactor will be defueled prior
to the commencement of decommissioning operations and all fuel will be removed
from the Reactor Building, only non reactor accident scenarios are evaluated in this
section. The focus of these decommissioning accident analyses will be on public
health and safety.

The following postulated accident scenarios have been analyzed, considering
activation levels and isotopic composition of components to be processed, and the
anticipated dismant'ing activities:

1. Dropping of contaminated concrete rubble
2. Conversion construction near PCRV dismantlement
3. Heavy load drop g
4 Fire
5. Loss of PCRV shielding water
6. Loss of power
7. Natural disasters

| 8. Dropping of a steam generator primary module

The components with the highest activation levels were used in the accident analyses.
Therefore, accidents that were analyzed bound the radiological consequences from
other postulated accident scenarios. In evaluating the postulated accidents,
conservative assumptions were made when data or knowledge to support more
realistic analyses were lacking. Conservatism in this context is defined to mean that
the radiological consequences from the postulated accidents will be overestimated
rather than underestinuted.

A capsule summary of the accident scenarios is given in Table 5.1-1. The short term
(02 hr) doses from these accidents are discussed in Chapter 3 of the Proposed
Decommissioning Plan. The doses to a maximally exposed off-site individual from
the postulated accidents, are presented in Table 5.1-2. From this table, the limiting
accident is a tomado-induced missile resulting in a red bone marrow dose of 7.2 E(-
5) mrem and a dose of 2.0 E(-4) mrem to the lungs. These doses are minuscule and
well within the 25 rem whole body dose and 300 rem to any specific organ guidelines
to a maximum individual established by 10 CFR 100. h
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These doses are also a small fraction of the 1 tem whole tuly dose and 5 rem to any
specific organ dose guidelines cited in EPA Protective Action Guidelines (Reference
4).

|
The following natural disasters were considered in the accident analyses:

Estental Etent Mhlgathtdtalurt BadMogkaLCnmentiento

Earthquake IAw Probability Not postulated; See
of Occunence Section 5.1.9

liigh Winds, Bounded by Tornado See analysis in
11 ail Section 5.1.9

Rainfall, Flood Site Location No release

Range Fire Plant buffer No release

ne activity concentrations of the various components used in the following accident
analyses were derived from the detailed neutron activation analysis (Reference 5).
Where chemical impurities were involved in neutron activation reactions, the

O maximum impurity levels permitted by the pertinent specifications were
V | conservatively assumed to exist. For impurities not governed by specifications,

| nuclides of interest were assumed to be present in the graphite in concentrations that
| were considered conservative. With the exception of tritium concentrations, the

radioisotope concentrations of interest used in the accident analyses have been taken
directly from the activation analysis. Tritium concentrations predicted by the
activation analysis were considered extremely unrealistic for the following reasons:

1. In the activation analysis, the dominant source of tritium was from
activation oflithium impurities. The activation analysis assumed that no
tritium formed by lithium activation migrated out of the graphite into the
pr*ary coolr.nt. The lithium concentration assumed to be present prior
to irradiation in the graphite blocks was based on the maximum
concentration permitted by the specifications. In actuality, lithium is
relatively volatile and tends to migrate out of the graphite during the high
temperature graphitiration process. Therefore, it is considered probable
that the lithium impurity concentrauons in the graphite used to form the
large side reflectors and side spacer blocks were an order of magnitude
lower than the maximum specification limit.

2. The large graphite side reflectors and side spacer blocks were exposed
to relatively low temperatures (300-500 degrees C) during reactor

O operations. Rese low temperatures preclude a significant amount of
V tritium from being chemically absorbed in the graphite and retained.

'
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Since tritium has a small atomic radius, it is likely that tritium formed I

by activation of lithium (Li 6 and i.17) will migrate out of the graphite.
Due to this temperature dependence of chemical absorption, it is
considered that tritium concentrations are two or three orders of
magnitude below those predicted by the activation analysis.

'

3. In the presence of moisture, hydrogen atoms from water molecules
compete with and replace tritium atoms at active carbon sites in the
graphite matrix, releasing tritium from the graphite. During FSV reactor
operation, a number of moisture ingress events occurred, in which
measured tritium levels in the primary coolant increased sign 10cantly.

| This was probably caused by exchange of hydrogen in the water with
| tritium in the graphite. Before the graphite blocks are removed from the

| PCRV, they will be submerged under water when the PCRV is Gooded.

| Exposure of the irradiated pphite to moisture, both during reactor
| operation and after core defueling, is expected to result in the release of

| a small but noticeable portion of the tota! tritium.

Based on the effects noted above, it is considered that a value of 10 pCi/g of tritium
represents a conservative estimate of tritium concentration in the large side renector
and side spacer blocks (Reference 6). While this concentration is a factor of
approximately 40 below that projected in the activation analysis for these blocks, it
provides a more reathtic representation of the tritium concentration of the graphite
blocks after they art *ernoved from the PCRV. Therefore, a tritium concentration
of 10 pCilg in the large side reflector and side spacer blocks is assumed for the

| postulated decommissi.oning accident scenarios, with the exception of the loss of
| PCRV shielding water accident. The loss of PCRV shielding water accident analysis

conservatively assumed the graphite blocks contained the levels of tritium predicted
by the activation analysis, and that all of this tritium (nearly 100,000 Curies)

I migrated out of the graphite into the PCRV shield water.

5.1.2 Assumptions

The following are the major assumptions used in the analysis of postulated accidents
which may occur during the dismantling acti"ities:

1. The reactor is defueled and all irradiated fuel is removed from the
Reactor Building.

2. Since all fuel is removed from the reactor, there will be no need for
shutdown /cooldown systems such as decay heat removal.

3. The Reactor Building ventilation system will remain operable, providing
filtration of effluents to the environment, while the potential exists for
drop of a large activated graphite block.
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4. The analyscs for some of the accidents conservatively 'ssume a Curie
'"

content that cxceeds allowable Curie contents for a low Specific Activity
(LSA) Type A 2 waste container, as specified in Table A 1 of 10 CFR
7!.

5.1.3 Dropping of Contaminated cuerete ftubble AccidCD1

5.1.3.1 Identification of Cause

After the majority of the PCRV top head concrete is removed ir !arge pieces by
| diamond wire cutting, a thin wafer of concrete (two to three inches of concrete just

above the PCRV top head liner) will be removed by utilizing a mechanical breaker
ito break up the concrete around the per meter of the PCRV top head liner, enabling

the removal of the remaining concrete wafer in sections. This accident scenario
| assumes that radioactivity is released from the drop of the rubblized concrete
| produced from this activity and prepared for shipment in a transport container. The
| drop of the transport container occurs due to a faulty crane or operator error.

5.1.3.2 Accident Description

An activation analysis perfonned for Fort St. Vrain (Reference 5) shows that the
highest concentration of radioactivity in the PCRV concrete is in the six inch(q increment of the PCRV top head immediately above the top head liner as shown inj
Table 5.1-3. The values in Table 5.13 are based on three years decay, the
approximate time frame in which the dismantling work is expected to take place.
The percentage contribution of activation products within this concrete is given in
Table 5.1-4. As shown, nearly 100 % of the total activity is accounted for by the
nuclides listed.

| Only two to three inches of concrete will remain adjacent to the PCRV top head liner
| when it is being remove.d. However, six inches of concrete were conservatively
| assumed to remain for case of determining concentration of activation products, since
| the activation analysis evaluated concrete in six inch increments. A portion of this
| concrete will be rubblized to enable access to the PCRV liner for thermal cutting.

| Iron and cobalt are trace constituents in cements and aggregates. Therefore, the
| activation products Fe 55 and Co-60 will occur in the concrete of the PCRV,
| although in much smaller concentrations than in the steel rebar. However, none of
| the activation products in the embedded rebar are assumed released in this postulated
| accident since the rebar, unlike the concrete, would remain intact upon impact. Of
| the entire PCRV 5.8% by weight (2% of volume)is rebar. Based on the Activation

| | Analysis (Reference 5), a total of 98.3 Curies are contained in the 6 inches of

| | concrete adjacent to the top head liner. Of this total,32.83 Curies of Fe-55 and 1,43

-( | Curies of Co-60 are contained within the concrete. It was conservatively assumed
( | that the remaining activity is 9.83 Curies (10% of the total), and that 60% of this

55
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i| remaining activity is Eu 154 and 40% tridum, since tritium comprises approximately
| 40% of the activity and Eu 134 has the highest dose conversion factor of all the other
| isotopes involved.

I
| It is conservatively assumed that 10 % (approximately 7,500 lbs.) of the concrete on
| top of the PCRV top head liner is rubblized and packaged in a transport container
| that is then dropped in the Reactor Building. The resulting impact is assumed to ,

| cause 1% of the activity in the concrete to be released to the Reactor Building
| atmosphere.

The airborne activity was calculated to be 32.8 millicuries of Fe 55,1.43 millicuries
of Co-60, 3.93 millicuries of tritium and 5.90 millicuries of Eu-154. No credit was
taken for particulate filtration by the Reactor Building ventilation system.

5.1.3.3 Analysis of Effects ind Consequences

This scenario was modeled as an elevated stack release using the AIRDOSE EPA
computer code. The maximum individual dose is 7.1 E(-7) mrem red bone marrow
and 1.8 E( 6) mrem to the endosteal bone tissue.

5.1.4 Conversion Construction Accident Near PCRV Dismantlement

5.1.4.1 Identification of Causes

1. Crane Failure

An evaluation was performed on the potential impact of a construction crane toppling
which would impact the Reactor Building. Due to the proximity of the planned new
boiler building to the Reactor Building, it will be possible for a crane boom to strike
the Reactor Building above the refueling floor level.

A crane boom is relatively light and fragile. An impact with the Reactor Building
is not expected to cause structural damage to the building. At worst, the crane boom
could drape over the Reactor Building siding. No radiological impact is expected
from such an accident. IJA containers located outside the Reactor Building will be
protected if they are stored within the fall radius of the construction cranes. This
accident is bounded by the heavy load drop (Section 5.1.5) and tornado (Section
5.1.9).

2. Explosion / Fire Due to Natural Gas Line Leak:

| There are plans to repower Fort St. Vrain with a natural gas fired boiler. Accidents
| can be postulated during decommissioning activities involving a natural gas line leak

resulting in an unconfined vapor explosion or fire, or an explosion of the gas-fired g
boiler itself. The decommissioning and repowering schedules have been reviewed.

5-6
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| There are over three years between completion of the removal of highly radioactive
components (graphite blocks) from the PCRV and introduction of nr.tural gas on site

| to supply the gas boiler, in the event of a slippage in the dismantling schedule,
administrative controls will be implemented to prevent charging the gas Gred boiler
natural gas line on site concurrent with handling of the activated graphite blocks from
the PCRV. Therefore, given the actual schedule and administrative controls, an

| explosion or fire due to a natural gas line leak associated with the Fort St. Vrain
| conversion project is not credible during the decommissioning process.

| Natural gas wells and collection pipeline facilities are located in the vicinity of Fort
| St. Vrain, in 1991, extensive analyses were performed to determine potential effects
| of accidents involving natural gas releases on the Reactor Building. These analyses
| concluded that worst case postulated detonations of unconfined natural gas vapor
| clouds resulting from pipeline ruptures would not affect the structural integrity of the
| Reactor Building, and the Reactor Building blowoff panels would remain in place.
| The NRC also amvei ;t this conclusion, as documented in the NRC safety evaluation
| contained in Reference 7,
I
| As a result of the concerns associated with natural gas facilities in the vicinity of Fort
| St. Vrain, Decommissioning Technical Specifications contain a restriction on the
j introduction of new natural gas sources into the vicinity of Fort St. Vrain. This
| restriction precludes the introduction of natural gas to supply the conversion boiler,

Os | or any other new natural gas source, within 0.5 miles of the location where activated
| graphite blocks are stored without prior NRC approval, PSC shall submit an analysis
| of any proposed new natural gas source demonstrating that the new source will not
| present an unacceptable hazard to the activated graphite blocks or to the equiptr, it
| or systems needed to protect the activated graphite blocks.

Accidental release of activity caused by a postulated explosion of a container of
flammable gas, such as those used to support decommissioning (e.g., propane or
acetylene tank or bottle), was taken into consideration. Flammable liquids and gases
will be administratively controlled during decommissioning and conversion to prevent
use or storage of substantial quantities of flammable liquids or gas near areas
containing highly activated wastes. However, even if it were postulated that an
explosion did occur near radioactive waste containers, this event would not produce
consequences exceeding those analyzed in this section for a heavy load drop, tornado
or fire, nis conclusion is based on the relatively small size of the missiles resulting
from such a postulated explosion, and the relatively large amounts of activity
postulated to be released in the above mentioned accidents.

5.1.5 Heavy Load Drop Accident

The dismantling of the PCRV will be accomplished with the aid of three types of
p hoist systems. These systems include the main Reactor Building bridge crane, the

auxiliary 17-1/2 ton hoist on the bridge crane, and three 1-1/2 ton jib cranes on the\
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refueling floor level. The Reactor Building crane will be re reeved to allow the 170
,

ton main hook to travel from the refueling floor to ground level. An elevat i view
of the PCRV work area is shown in Figure 5.12. There will be many heavy loads
removed during the dismantling process. These loads include:

1. Large side renector blocks I

2. Large concrete sections
3. Steam generators
4 Helium diffusers
5. Concrete Core Support Floor or CSF sections

The accident scenarios developed for heavy load drops in nuclear power plants
consider the dropping of a heavy load (e C., fuel shipping cask) on a very large |
radionuclide inventory such as fuel or spent fuel (Reference 8). In the case of Fort
St. Vrain, all fuel will have been removed from the Reactor Building prior to
commencement of dismantling operations. Therefore, the full spectrum of heavy load
drop accidents is much less severe than in an operational nuclear power plant.

The most severe heavy load drop accident is postulated to consist of dropping the
component containing the largest inventory of dispersible radioactive material. Table
5.15 has been compiled to show the various components and their respective
radioactive inventories. Sampling will be performed prior to waste movement to 3
determine and verify the radionuclide composition and total Curie content. Review W
of this table indicates that the large side reflector blocks contain the largest

,

| dispersible radioactive inventory. The use of an entire large side reflector for this
'

accident analysis is conservative since the predicted activity inventory exceeds the
LSA Curie limit specified in 10 CFR 71, Table A-1, for Type A-2 waste containers.

The drop of a heavy load onto a highly radioactive component was evaluated and
determined noi to represent the worst case scenario. For instance, the dropping of

j one of the 312 large side reflector blocks back into the PCRV might crush portions;

of adjacent reflector blocks. However, since all highly radioactive components are
kept under water unless they are being removed, the debris and its attendant activity

| | would remain in the water. This activity would be cleaned up in the PCRV Shield
| | Water System. Any " slosh" created by the block drop would drain back to the

PCRV cavity or drain down inside the Reactor Building, eventually to the Reactor
Building sump and keyway, which have a capacity of approximately 350,000 gallons.
These accidem scenarios are bounded by the Loss of PCRV Shielding Water accident
described in Section 5.1.7.

| The 270-ton concrete CSF will be removed from the PCRV by raising the entire CSF

| | to the top of the PCRV with specially installed high capacity jacks. Since the
| activated gmphite blocks would have been removed from the PCRV prior to removal
'

of the CSF, and since the CSF cornte is predicted to contain only 6 Curies of g
activity, a heavy load drop during this operation does not have the potential for
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/O
V release of sign 10 cant quantities of radioactivity. If the entire CSF is raised by high

capacity jacks, drop of the CSF is not considered credible since such an accident
would require multiple jack failures.

5.1.5.1 Identification of Cause

A heavy load drop accident is a relatively low probability event. A failure of the
hoisting cable could cause a drop of the load. In accordance with Reference 8, the
probability of this event is on the oroer of 1.0E(-5) to 1.0E(-6) per demand (hoist
lift). The loss of the crane brakes could be due to mechanical failure, operttor error,
or an incorrect maintenance operation. Since the Fort St. Vrain Reactor Building
bridge crane does not qualify as a Single Failure-Proof crane in accordance with
NUREG-0554 (Reference 9) guidelines, the lon of crane brakes is postulated as a
credible failure mode.

5.1.5.2 Accident Description

For this accident it is postulated that the Reactor Building bridge crane is hoisting one
| of the 312 large side renector blocks. These blocks vary in size from 522 lbs, to
| 2030 lbs., and the largest (2030 lbs.) was assumed to be involved in this accident,

it is currently planned to section these renector blocks into smaller pieces for
p) packaging in LSA shipping containers. Moreover, it is conservative to assume that
V a single renector block may be transported intact in its own shipping container.

After appropriate radiation surveys and removal of surface contamination, the
container with the single unsectioned side reDector block is lowered down the
enlarged equipment hatch. Failure of the crane is postulated at this point. This
results in the side reDector block container falling approximately 100 feet to the level
of the truck loading bay. The shipping container ruptures, spilling its conteats on the
truck loading bay floor.

Administrative controls will be in place that will prevent the tractor of the tractor
trailer from being in the loading bay during lowering of the container, and will
ensure that all the truck loading bay doors are closed. It is conservatively assumed

| | that one percent of the activity of the largest reDector block is dispersed from the

| drop. The dust is postulated to remain airborne and will escape the immediate area
through the Reactor Building ventilation nhaust. Credit is taken for cleanup
afforded by tne Reactor Building ventilation system.

The Fcrt St. Vrain ac.tivation analysis (Referer.cc 5) indicates that the majorL

contributors to the activity in these large side reflector blocks arc Fe-55, tritium, and
| Co-60. The total activity in an average large side reDector block has been calculated

!| to be 1477 Curies, with the largest block containing 2250 Curies. A one percent
| release for this scenario results in 22.5 Curies becoming airborne in the Reactor
| Building. Of this amount,22.24 Curies are Fe-55,0.09-Curies are tritium and 0.17
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| Curies are Co-60. These activities are based on a three ycies decay period. Credit h
is taken for a 95 percent filter efficiency for Fe 55 and Co-60. Tritium is released
unfiltered.

5.1.5.3 Analysis of Effects and Consequences

This scenario was modeled as an elevated stack release using the AIRDOSE EPA
| computer code. The maximum individual dose is 1.1 E( 6) mrem red bone manow
| dose and 2.7 E( 6) mrem to the lungs.

5.1.6 Eirs

5.1.6.1 Identification of Cause

During decommissioning and repowering activities, there are many possible fire
initiaton that could result in a release of radioactive materials. These possible fire
initia. ors include:

1. Fires started from cutting torches.

| 2. Fires associated with component processing activities on the refueling
level.

| 3. Electrical fires.

The most likely initiator has been determined to be a cable tray fire started from a
spark during PCRV random cutting operations. The fire would be quickly
extinguiched by the fire watch on duty for the cutting operations. The radiological
consequence of this accident would be negligible since the cable trays contain
virtually no radioactivity contamination.

| The release of activity from a fire involving a contamination control tent was
| considered. However, potential consequences from this accident would be much less
| than those associated with a fire involving activated graphite blocks. The mat'erials
j that will be used for these tents (typically "Herculite") will be fire retardant and not
| propagate flames, and the activity collected on th< ,urface of a contamination control
| tent would not be expected to approach the activity inventory of activated graphite
| blocks, discussed below.

The postulated fire accident involves a fire enveloping LSA waste containers. The
greatest exposure for a fire accident to occur is during the approximate six month
period when the highly radioactive large side reflector blocks and side spacer blocks
are being removed from the PCRV.

Contmls will be implemented prior to the storage of the LSA containers. LSA
| containers will be limited to groupings with activity levels limited such that the dose
| consequences resulting from a fire involving a single group of LSA containers will

5 10
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C | consequences resulting from a fire involving a single group of LSA containers will

| not exceed those identified below, given the same assumptions. Sufficient spatial
separation will be imposed to preclude fire propagation to an adjacent group of LSA
containers. The packaging of these boxes and/or drums is planned to be completed
inside the Reactor Building. Temporary storage or staging of these containers prior
to shipment is also expected it i:. assumed that interim radioactive material storage
vill be available for up to 15 LSA boxes and 200 drums in the former new Fuel
Storage Building.

Fire detection capability will be installed in the LSA container storage area prior to
the storage of the LSA containers. There will be no uncontrolled combustible
materials in this building. The controls denned above will be implemented prior to
the storage of the containers to limit the grouping of LSA packages containing
combustible materials. These controls will ensure sufficient spatial separation is
available to preclude fire propagation to an adjacent group of LSA containers ar.d
precludes the possibility of a fire with consequences greater than that which is
analyzed.

5.1.6.2 Accident Description

For the fire accident it is postulated that a tractor trailer begins to transport packaged
A waste from the Reactor Building truck loading bay to an off-site burial
V ground / processing facility. The shipment is conservatively pstulated to consist of

230 side spacer blocks with their boron pins removed. There are 1152 side spacer
blocks to be removed during the decommissioning process,

| Except for waste shipments in shielded casks, this 3706 Curie source Wm is the
largest that will be contained in a transport truck destined for a burial ground.

It is postulated that an engine fire develops on the transport tractor and the fire
spreads to the tractor's diesel fuel tanks. Based on work at the Waste Isolation Pilot
Plant, the frequency of an unsuppressed truck fire is in the range of 1.0 E(-4) io 1.0
E( 5) per year (References 10 and 11). The tractor diesel fuel tanks n ay contain a
combined capacity of up to 300 gallons of fuel. The fuel tanks are postulated to
rupture from the heat and engulf the entire tractor trailer and the LSA containers in.

a diesel fuel pool fire. It is conservatively assumed that graphite side spacer blocks
are enveloped by the diesel fuel fire.

A fire involving 300 gallons of diesel fuel spilled onto a relatively flat surface will
burn out within thirty minutes. The resultet fire temperature will be bounded by tie
ASTM E119 (Reference 12) standard fire curve. Most of the graphite will be
exposed to temperatures well below the fire temperatures due to insulation provided
by adjacent graphite blocks and some protection afforded by the shipping containers.

C
\ Under these conditions, it is conservative to assume that 50 percent of the graphite

5-11
!

- ____ __- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -



_ ,. -

Supplement to Environmental Report
April 30,1992 FSV Decommissioning

Section 5

inventory on a shipping trailer is oxidized during the 30-minute Gre. It is assumed
that all of the tritium in the oxidized fraction (50 percent of the total tritium
inventory), is released. In addition to tritium release, it is assumed that 0.015
percent of the balance of the mdionuclide inventory is released in the form of
particulates (Reference 13). The accident is assumed to occur at ground level
immediately outside of the Reactor Building truck loading bay. The radioactive
inventory for the 230 graphite side spacer blocks is calculated to be 3,706 total
Curies. This totalinventory consists of 3,556 Curies of Fe 55,122 Curies of tritium
and 28 Curies of Co-60. Fifty percent of the tritium is assumed to be released
(approximately 61 Curies). The additional release of the remaining radionuclides will
be 0.534 Curies of Fe-55 and 0.0(M2 Curies of Co-60.

5.1.6.3 Analysis of Effects and Consequences

This scenario was modeled as a surface area release 14.6 m in diameter using the
AIRDOSE EPA computer code. The maximum individual dose is 2.1 E( 5) mrem '

red bone marrow dose and 3.1 E(-5) mrem to the lungs.

5.1.7 Loss eLPCRV Shielding Water Accident

5.1.7.1 Identincation of Causes

During a portion of the Fort St. Vrain decommissioning, the PCRV cavity will be
j flooded with water. This water will be circulated ar.d purified by the PCRV Shield
| Water System to gradually decrease the radioactivity in the water. This system is

expected to be in operation during the period when the PCRV internals are being
removed.

| This accident scenario assumes that there is a leak or rupture of the PCRV Shield
| Water System piping resulting in a liquid release due to a mechanical impact or a

mechanical failure of a weld or Sange.

5.1.7.2 Accident Description

|

| ] This accident scenario assumes that a mechanical failure of the PCRV Shield Water
! System piping to the PCRV cavity occurs, resulting in a pipe rupture. Other

leaks / breaks can be postulated (i.e., seal failures). However, the results are the
same. Tritiated water with dissolved cesium, iron and cobalt would be spilled into
the Reactor Building sump and keyway. Assuming the worst case (complete

,

emptying of the PCRV), calculations indicate that 423,500 gallons could 011 the|
Reactor Building sump / keyway, and flood the basement floor to a height of two feet.
This water would be 49 feet below grade and would be contained by the Reactor
Building sump / keyway and walls. No credit is taken for the Reactor Building
ventilation system for this accident scenario. g
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m() I in oroet to conserva'ively maximire the conwouences of this accident, an extremely
'

| large amount of watcr was assumed for '.he ERV inventory, reflecting the PCRV
| fall of water and empty of raost of its contents, including the core. Tnis assumption
| results in overflosc of the Reactor Building sump / keyway to the Reactor Building
| basement, thereby increasing the surface area of water available for evaporation by
| approximately a factor of five.

Since the non gr.scous act;vides will be retained in the spilled water, tritium (released
through evaporation) is the only significant activity available. This will be
evaporated from the surface area of the spilled water in the Reactor Building
basement.

The PCRV liquid release will not scep through the sump concrete seams as the water
| table is well above the 49 foot below grade level.

The Reactor Building is approximately 120 feet long and 76 feet wide which
conservatively provides (neglecting equipment) a surface area for the spilled water
of 9120 square feet (848 square meters). From Westinghouse Report WCAP 11002
(Reference 14), the best fit evaporation rate at 70 percent reladve humidity and an

2 2air circulation speed of I m/sec is 0.046 g/m sec or 0.046 cc/m sec (assuming I
gram = 1 cc of water). It is predicted that tritium levels in the PCRV water will be

e less than approximately 535 Curies. However, for this analysis, it is conservatively

d assumed that the theoretical maximum amount of tritium is transferred to the PCRV
shielding water from the grr.phite blocks, which is approximately 1 E(5) Curies.
Therefore, the tritium concentration in the spilled water is calculated to be 62.4
pCi/cc.

2With an evaporation rate of 0.(M6 cc/m -sec and a tridum concentration of 62.4
pCi/cc, the tritium release rate is about 2.5 mci /sec over the 848 square meters of

,

surface area. Over a two hour period,18 Curies would be released to the
atmosphere.

5.1.7.3 Analysis of Effects and Consequences

This scenario was modeled as a surface area release 29.1 m. in diameter using the
AIRDOSE EPA computer code. The maximum individual dose is 4.6 E(-6) mrem
red bone marrow dose and 4.6 E(-6) mrem to the lungs.

5.1.8 Loss of Power

During the plant decommissioning, power will be normally supplied by off site
sources. No backup power is assumed available during a loss of power. De
primary machinery using power during the decommissioning will be:

Ov
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Pvmps: Demolition Tools:
Deionized Water System Plasma Arc Torch
Fire Water Pumps Diamond-Wire Cutter
Service Water Pumps Water Jet Cutter
Water Treatment Drills

| PCRV Shield Water Pump Mobile laundry
Cranes PCRV Work Platform
Lighting: HVAC:

Underwater Lighting Ventilation Fans
Building HEPA Filters / Fans
Plant Area HEPA Vacuums /

Portable Cleaners

5.1.8.1 Identification of Causes

This accident postulates the loss of off site power due to weather related events.
Such events could include downed power lines due to strong winds or heavy icing
conditions. The likelihood of this occurrence is remote since off site power can be
supplied to the site through six separate lines.

5.1.8.2 Accident Description

Loss of power would result in the loss of plant ventilation (HVAC) systems, lighting,
plant water systems, and demolition power. Decommissioning activities would cease
until power is restored.

| Loss of power to the PCRV Shield Water System pumps will not result in a
radioactive release since the flow of bleed water to the evaporation ponds will be
stopped. While loss of vendlation will force personnel from radiological control
areas, no off site consequences are anticipated.

The postulated accident scenario is the loss of power of the HVAC while a large side
reflector block has been removed from the PCRV for cutting. These graphite blocks

| will be grappled and holsted by a jib crane to the HSF or a refueling floor work
| station where the blocks will be cut into sections in preparation for packaging into

LSA containers. The loss of power is assumed to occur after the cutting / cleaving
operation.

| It is assumed that these processing operations (kerfing debris) are performed in a
,

| local containment on the refueling floor, and will release 1.5 percent of the total'

activity of a single large side reflector block. It is conservatively judged that the
| combination of radiological controls in place at the work station (e.g., confinement

through tenting) and the confinement function provided by the Reactor Building itselfI

will result in retention of 99 percent of the Fe-55 and Co-60 kerfing debris in the g
j Reactor Building. It is therefore assumed that one percent of the Fe-55 and Co-60 W
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O
V in the kernag debris and 100 percent of the tritium in the kerfing debris are released

at ground level from the Reactor Building. No credit is taken for the Reactor
Building ventilation syster.

| The total activity in an average large side reDector blocks has been calculated to be
| 1477 Curies, as shown in Table 5.15. A release of 1.5 percent of the radioactive
| material is assumed from the ker6ng debris in a single block. Of that amount, one

percent of the Fe 55 and Co 60, and 100 percent of the tritium is released, resulting
in a total of 0.31 Curies released to the environment. This total release consists of
0.219 Curies of Fe-55,0.091 Curies of tritium and 0.0017 Curies of Co 60. These
activities are based on a three year decay period.

5.1.8.3 Analysis of Effects ar,u Consequences

This scenario was modeled as a surface area release with an ef6uent velocity of zero
using the AIRDOSE EPA computer code. The rnaximum individual dose is 2.4 E(-7)
mrem red bone marTow dose and 5.8 E( 7) mrem to de lungs.

5.1.9 Natural Disum

For the effects of natural disasters, the following external initiating events were
considered:

1. Earthquake

The Reactor Building is designed to withstand the Design Basis Earthquake
of 0.10 g horizontal ground acceleration at th: site without unsafe damage or
failure to function. For decommissioning, it is required that the Reactor
Building continue to perform its con 6nement function following a seismic
event. The seismic qualification of the Reactor Building will be maintained
during decommissioning. No other new or existing systems cr equipment are
required to function during or following an earthquake.

The most severe event which could result from a large canhquake is
considered to be a drop of a radioactive waste container holding a highly
activated graphite block (see heavy load drop accident). However, the
simultaneous occurrence of an earthquake and the hoisting of a heavy load is
not considered credible. The consequences of this simultaneous earthquake
and heavy load drop scenario were not ar.alyzed due to the low probability of
such an event.

2. Tornado and Wind Effects

From Reference 15, Section 14.1.2, the basic design wind velocity for the(]/t plant is 90 mph. The equipment and structures exposed to wind load are
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designed to support design wind load combinet with functional loads within i
the specified allowable stresses.

The tornado danger at the plant site is extremely remote. However, the
Reactor Building was designed to withstand wind loadings developed by a
tornado of 202 mph (total horizontal wind velocity) without exceeding yield
stresses in the basic building structure. The Reactor Building was also
designed to withstand a maximum tornado of 300 mph (total horizontal wind
velocity) acting on 'he full area of all structures and a drop in atmospheric
pressure of 3 psi within a period of 3 seconds, without exceeding ultimate

,

stress levels in the main structural members. At the 300 mph wind speed, the !

siding on the Turbine and Reactor Buildings above the turbine deck and j
refueling floor levels ,nay be carried awey, but the basic building structure
will not co!#pse.

3. Floods

From Reference 15, Section 14.1.3, the plant site is protected from excessive
runoff and flood by design of the yard drainage system. Grade level is
approximately 17 feet above the highest observed Dood level, and from 10 to
13 feet above the maximum probable Dood level. The walls of the structures
extending below grade level are watertight, and buoyancy effects were taken g
into account in their construction. Therefore, there will be no further
consideradon of accidents due to Dooding during decommissioning activities.

4. Range Fire

The Fort St. Vrain site is located in an area of Weld county devoteu to
agriculture. The site itself is surrounded by pasture land and irrigr'.ed fields.
Within the plant exclusion area is a fire buffer area consisting of maintained
grass and ornamental landscaping. A 20 foct wide concrete pad rings the site.
Therefore, a brush or range fire is not a credible accident during
decommissiornng activities.

5.1.9.1 Identification of Causes

|
The risks from a tornado at Fort St. Vrain during decommissioning are quite low for
two reasons. First, the probability that a tornado will strike the site is diminishingly

| small. Second, the plant specific vulnerability to a tornado and its consequences are
also small. Unlike an operating nuclear power plant with active safety systems to
contain large quantities of radioactive materials at high energy levels, all spent fuel
will be removed from Fort St. Vrain and the PCRV will essentially be a passive

| container of radioactive material. Possible loss of power, which could be caused by
a tornado, is specifically analyzed in Section 5.1.8. g

|

|
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The Reactor Building roof and siding -hove the refueling floor are designed to
withstand a tornado with a wind speed up to 202 mph. The probability of
experiencing a tornado with wind speeds above 202 mph during decommissioning is i

extremely low based upon information and methodology provided in the draft |
Individual Flant Examination of External Events (IPEEE), NUREG 1407 (Reference
16).

Based on the work of Abbey and Fujita (Reference 17), the continental United States
was broken down into 20 distinct tornado hazard regions. These regions were '

generalized into 4 broad areas shown in Figure 5.1-3, ranging from a highest risk in
region A to the lowest risk in Region D. The Fort St. Vrain site if classified into
Region C.

,

Reference 18 is used to establish the occurrence rate for different classifications of
tornadoes. The National Severe Storms Forecast Center (NSSFC) national database
for the years 1950 - 1978 was used as the basis for the occurrence rate analysis. The
NSSFC data are categorized by Fujita intensity scales (F scales). To predict the
probability that a tornado with maximum windspeed will strike a nuclear pow er plant
requires adjusting the F-scales for: tornado reporting trends, F scal ?lassification
errors, path length intensity variation, and occurrence rates aad windspeed
relationships adjusted for intens.ty variation. The adjusted, or updated, tornado
scales are denoted by "F". Toraado wind velocities for the F- and F'- scales areO compared as follows:

Maximum Windspeed Maximum Windspeed
F-Scale Interval (mph) E'-Stalt Interval (mph)

F0 40 - 72 F'O 40 - 73
F1 73 - 112 F'l 73 - 103

'

F2 113 - 157 F'2 103 - 135
F3 158 - 206 F'3 135 - 168
F4 207 - 260 F'4 168 - 209
F5 261 - 318 P'S 209 - 277

The following evaluation demonstrates the low probability of occurrence of a tornado
with wind ve% city exceeding 202 mph at Fort St. Vrain, by comparing the frequency
of occurrence of tornadoes in Weld County with the NSSFC data. The occutTence

| rate of a F4 tornado is 3.4 E(-6)/ square mile /yr (Reference 18). According to the
National Weather Bureau's historical data for Weld County from 1950 through 1987,
there was only one tornado in the F3 range. That single F3 tornado is the only
tornado in the vicinity of Fort St. Vrain of the 256 tornadoes recorded by NSSFC for
all of Region C that had estimated windspeeds greater than 158 mph. Based on this
sample from the population, it can be inferred that the probability of a tornado at Fort

| St. Vrain in the F3 range is much less than 3.4 E(-6)/ square milelyr.
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| The occurrence rate for a F5 tornado in Region C is 3.5 E(-7)/ square mile /yr
(Reference 18). The National Weather Bureau's Weld County data show no tornado
occurrence with intensity of F4 or greater. Thus, the 56 F4 and nine F5 tornadoes
recorded by NSSFC all occurred outside the Fort St. Vrain area.

From this data, it can be concluded that the probability of occurrence of an F4 or
| greater tornado is less than 3.5 E(-7)/ square mile /yr. According to the draft IPEEE

(Reference 16) " Plants Designed Against NRC Current Criteria", these events pose
no significant thicat of a severe accident because the current design criaria for wind
are dominated by tornadoes having a frequency of exceedance of about 1 E( 7). The
following section contains a specific accident analysis for a postulated tornado with
winds less than 202 mph.

5.1.9.2 Accident Description

Temporary storage or staging of radioactive waste containers prior to shipment is
expected. It is assumed that interim radioactive material storage will be available for
15 LSA boxes and 200 drums in the Fort St. Vrain Fuel Storage Building.
Calculations demonstrate that neither forces generated by 202 mph wind loading, nor
the impact from the tornado-driven design ba. sis missile, will result in breach of the
walls or roof of this building.

OIn this scenario, it is assumed that a 202 mph ton. ado strikes the Fort St. Vrain site.
At this lower wind level, the walls of the Reactor Ituilding enclosing the PCRV will
remain intact.

The tornado-driven design basis missile is a 12 foot x 12 inch x 4 inch thick fit
plank, weighing 105 pounds, which impacts and penetrates the Reactor Building
above the refueling, floor lev 6 it is assumed that this missile strikes and ruptures
a container with 46 graphite side spacer blocks. It is conserva'ively assumed that one
percent of the activity in the container is dispersed and released to the environment.
No filtration credit is assumed.

! The radioactivity inventory for the 46 side spacer blocks is approximately 741c .,

Curies. This total inventory is comprised of 711 Curies of Fe-55,24.4 Curies of
tritium and about 5.5 Curies of Co-60. Assuming a one percent release results in
7.41 Curies released to the environment. These activities are based on a three year
decay period. The major exposure path was assumed to be air inhalation to an adult
standing at the Exclusion Area Boundary (EAB).

5.1.9.3 Analysis of Effects and Consequences

This scenario was modeled as a surface area release of 0.18 m in diameter using the
AIRDOSE-EPA computer code. The maximum individual dose is 7.2 E(-5) mrem g
red bone marrow dose and 2.0 E(-4) mrem to the lungs.
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| 5.1.10 Dmpping of a St. gam Generator Primary Module

I

| 5.1.10.1 Identification of Cause

|
| As stated in Section 5.1.5.1, a heavy load drop is a relatively low probability event.
| A failure of the hoisting cable could cause a drop of the load. in accordance with
| Reference 8, the probability of this event is on the order of 1.0 E(-6) per demand
| (hoist lift). The loss of the crane brakes could be due to mechanical failure, operator
| error, or an incorrect maintenance operation. Since the Fort St. Vrain Reactor
| Building crane does not qualify as a Single Failure Proof crane in accordance with
| NUREG-0554 T.eference 9) guidelines, the loss of crane brakes is postulated as a !

| credible failure mode. The dropping of the component with the largest inventory of ;
'

| dispersible radioactive material, the large ske reflector blocks, was postulated and
| analyzed in Section 5.1.5. Credit is taken for decontamination of the particulate
| afforded by the Reactor Building Ventilation Exhaust System, liowever, no credit
j has been taken for the Reactor Building ventilation exhaust system in a postulated
| steam generator primary module drop accident. Therefore, this accident scenario
j assumes that radioactivity is released from the drop of a steam generator primary
| module due to the loss of the crane brakes. While the other postulated
| decommissioning accidents involved the release of activation products, the release
| from the drop of a primary steam generator module is expected to be plateout.

O |
| 5.1.10.2 Accident Description

|
| It is postulated that the Reactor Building crw.e is hoisting one of the steam generator
| primary modules. After appropriate radiation surveys, the steam generator primary
| module is lowered into the enlarged equipment hatch. Failure of the crane is
| postulated at this point. This failure results in the steam generator primary module
j falling approximately 100 feet to the level of the truck loading bay, and possibly into
| the Reactor Building basement, should it break through the truck loading bay flcor
| stab. It is conservatively assumed that one percent of the activity plated out on the
| surface of a siegte steam generator primary module is dispersed from the drop. The
| activity is postulated to remain airbome and escape the Reactor Building unfiltered.
|
| In order to conservatively estimate the activity levels of radionuclides that are present
| on the surfaces of the steam generators, the plateout levels predicted by the revised
| FSV Plateout Analysis for Decommissioning Study (Reference 19) were used. The
| projected platcout levels on the reheater, superheater, economirer and evaporator tube
| bundles of all 12 steam generator modules are presented in Table 2,2-4

|
| Table 2.2-4 identifies projected platmut levels cDix key radioaclides that are either
| fission products or come from fission products (Sr-90 Te-l'J7m, I 129, I-131, Cs-

(] | 134 and Cs 137). In addition to the six key radionuc!ia ar,sociated with fission
V | products discussed above, it is also necessary to con':ider activation products which'
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| may have accumulated on the steam generator surfaces, such as Mn 54, Fe45 Co- h
| 60, Ni 63, etc. While it is no; presently feasible to obtain samples from the - ces 1

l| of the steam generator tube bundles, surface concentrations of activatic : " a.

| be estimated based on samples taken from the surfaces of helium circulatu.3, which
| are in the primary coolant flow stream.
|
| Although measured surface concentrations of Co-60 were a factor of 15 lower than ,

| those measured for Cs 137 on a helium circulator, it was conservatively assumed that
| the Co 60 inventory on a steam generator module was equal to the Cs 137 inventory
| that is predicted by the revised FSV Plateout Analysis for Decommissioning Study
| to be on a steam generator module. He ratio of the surface concentrations of
| remaining activation products to Co-60 was assumed to be identical to those
| previously measured on the surfaces of a helium circulator during radwaste

_ | characterization (Reference 20). Based on these assumptions, the inventory of
| various radionuclides plated out on the surfaces of a steam generator module were

derived and are shown in Table 5.1-6.

| It was then conservatively assumed that none of the activity on the surfaces of the
li steam generator modules is removed while the steam generators are underwater, it
H was also assumed that 1% of the total surface activity inventory of one steam
| ger,erator module becomes airbome as a result of the postulated drop accident.
| Furthermore, a three year decay period was assumed, although the steam generators
| are not scheduled for removal until about two years into decommissioning, or about

-

| 5 years after reactor shutdown. De radionuclides assumed to be released as the
| result of a postulated drop accident are thus 1 % of the values presented in the 3 year
| decay column of Table 5.1-6. No credit is taken for particulate filtration by the
| Reactor Building ventilation system.

I

| 5.1.10.3 Analysis of Effects and Consequences

|
| This scensrio wr.s modeled as an elevated stack release using the AIRDOSE-EPA
| computer code. The maximum individual organ dose is 2.3 E(-6) mrem to the lungs

| and the red bone manow dose is 1.1 E(-6) mrem.

5.1.11 Summary

The results of the preceding accident scenarios, postulated for Fort St. Vrain
decommissioning activities, indicate that the radiation exposures to the general public

| will be very low. Dese evaluations have determined that, in all cases, the
radiological consequences are well within the 10 CFR 100 guidelines of 25 rem
v' hole body dose and 300 rem to any specific organ of a maximally exposed

|

| individual. These doses are also a small fraction of the 1 rem whole body dose and
5 rem to any specific organ dose guidelines cited in the EPA Protective Action'

Guidelines (Reference 4).
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U/ These scenarios are considered to have a low probability of occurrence and their
radiological consequences bound other less severe accident scenarios. Therefore, it
is concluded that tb Fort St. Vrain decomtnissioning activities do not pose any undue
risk to the health and safety of the 3eneral public.

5.2 Transportation Accidents Involving Radioactivity

All shipments of waste from Fort St. Vrain are expected to be transported by truck
except the upper portions of the steam generators.

The potential exists for truck accidents which could lead to radiation exposure to
transportation personnel and the general public. Truck accidents also could result in
non radiological injuries. Typical truck transportation of waste generated by Fort St.
Vrain decommissioning activities is not expected to result in radiation doses above
background exposure to transportation personnel or to the general public.

A worst case on site truck accident was analyzed in Section 3.4.6 of the Proposed
Decommissioning Plan. (This was for a tractor trailer loaded with 230 graphite side
spacer blocks.) The results of this conservative analysis for a maximally exposed
offsite individual (at the EAB) was a whole body dose (0-2 hr.) of 121 mrem and a

q lung dose of 215 mrrm.

LJ
The pcpulation dose from this accident scenario have also been calculated using the
AIRDOSE-EPA code. The results are documented in Section 5.1.6.3.

The on-site truck fire can also be postulated to occur off site. Application of a
conservative air dispersion factor of 3.0 E( 2) s/m' (Reference 21) results in a
projected dose to an onlooker at 100 meters of 103 mrem to the whole body and 183
mrem to the lung. Potential doses to a transportation worker or a Grefighter are

| esti.nated to be 3 times higher.

These doses are based on the very conservative assumption that the diesel truck fire
is not extinguished but bums itself out after consuming all the truck's diesel fuel. It
is unlikely that such a fire would not be contained and extinguished within 30
minutes.

While these consequences are not trivial, they are low and very unlikely. The
number of fire accidents involving transportation of the most highly radioactive
material (graphite side spacer blocks) from Fort St. Vrain is estimated to be 4.2 E(-
5). This value is based on accident probabilities (Reference 22) for 5 shipments with
a one way distance of 913 miles.

(V]
It is estimated that ta dispose of all radioactive waste from Fort St. Vrain
decommissioning will require 160 one way and 225 round trip truck trips. The one
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way distance to the disposal site in Beatty, Nevada, is 913 miles, although other
disposal sites may be used. The number of traffic accidents was estimated to be

'

seven with two nonradiological injuries and no fatalities. These values were also
based on Reference 22.

>

1

It is currently planned to ship the upper primary (contaminated) portions of the
twelve steam generators by rail to Richland, Washington, for burial. A shipping |
container will consic of a metal culvert section seven feet in diameter by 27 feet i

long. The culvert section will be cut in half lengthwise to provide a hollow half.
cylinder. Stmetural supports will be welded to the half section of culvert. l

i

The region between the outside of the steam generator shroud and the inside of the ;
culvert can be filled with grout for shielding. The combined weight of the shipping
container, steam generator assembly and grout could be as much as 195,000 pounds.

It is possible that a railroad accident could result in the steam generator shipping
| container falling into a river enroute to Richland, Washington. However, this
| accident has not been analyzed because the risk from this accident scenario is very
| low. First, the probability of a railroad accident occurring near a river or large

stream is very low. The estimated probability of immersion due to accidents
occurring on railroad bridges over deep rivers is 2 E(-l1) per car mile (Reference
23). Additionally, the consequences from this accident would be minuscule, i.e., less g
than 0.001 mrem whole body. The low consequence is due to the fact that the steam W
generators are shipped in strong containers and loose emd and surface activation
associated with the steam generators will have already been removed during the
period that the steam generators are purposefully submerged in the PCRV water.

Results of transportation accident scenarios postulated for Fort St. Vrain
decommissioning activities demonstrate that radiation exposure to the general public.

will be very low. Thus, activities related to the Fort St. Vrain decommissioning
project will not pose any undue risk to the health and safety of the public.

5.3 Other Impacts

We have evaluated the impacts of radiological accidents on the health and safety of
the public in the two prnim sections. There are no large supplies of hazardous
chemicals for decor- :ng that could result in a catastrophic release.
Approximately 20,00' vic yards of non-radioactive concrete and metallic scrap will
be disposed of in Iwu land fills. We conclude that there are no other significant
activities resulting from decommissioning operations that could result in a substantial
impact on the environment.

O
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TABLE 5.1-1
SUMMARY OF POSTULATED ACCIDENT SCENARIOS

.

Eastulated Accident Description

Dropping of Contaminated Rubble from PCRV top
Concrete Rubble head concrete is dropped

during processing,

Conversion Construction Natural gas explosion /
Near PCRV Dismantlement crane falling,

Heavy Load Drop Container drop to
loading bay,

Fire Truck diesel fuel pool
fire,

, ;

Loss of PCRV Shielding Water Pipe rupture in the
'

PCRV Shield Water
' System.

Loss of Power Release of graphite
cutting debris from
refueling floor work -
station,

!

Natural Disasters Tornado-generated
missile striking - LSA
waste container.

|.

Stesm Generator Module Drop _ Primary steam generator
module drop to loading

y bay.
.

|
|-

|
r

'.

L

O

:
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TABLE 5.1-2

DOSES DUE TO POSTULATED DECOMMISSIONING ACCIDENTS
1 Year Committed Effective Dose Equivalent (CEDE)

Maximum
Individual Maximum
Red Bone Individual

Maximum Marrow Organ
Postulated Dose Dose

Accident (mrem) (mrem)

Dropping of Concrete Rubble 7.1 E(-7) 1.8 E(-6)
(endosteal)

| Heavy load Drop 1.lE(6) 2.7 E(-6) (lung)

Fire 2.1 E(-5) 3.1 E(-5) (lung)

Loss of PCRV Shielding Water 4.6 E(-6) 4.6 E(-6) Oung)

Loss of Power 2.4 E(-7) 5.8 E(-7) (lung)

Natural Disaster (Tornado) 7.2 E(-5) 2.0 E(-4) (lung)

| Steam Generator Module Drop 1.1 E(-6) 2.3 E(-6) (lung)

1. All maxumum doses occur in the first sector 4828 m WSW of the plant. Refer
'

to Figure 5.1-1 for location.

2. The most recent release of AIRDOSE-EPA does not calculate a whole body
dose. Red boite marrow doses are presented in its place.

O
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TABLE 5.1-3
CURIE TOTALS IN ACTIVATED PCRV CONCRETE

(3 YEARS DECAY)

Location Dspih Quin
,

Top Head Axial Up 1st 6 inches 9.83 E(1)
2nd 6 inches 2.56 E(1)
3rd 6 inches 2.52 E(0)
4th 6 inches ' 2.70 E(-1)
5th 6 inches 3.68 E(-2)
6th 6 inches 6.M E(-3)
7th 6 inches 1.31 8(-3)
8th 6 inches 2.85 E(-4)

Radial 1st 6 inches 8.89 E(0)
2nd 6 inches 3.13 E(0)
3e 6 inches 3.66 E(-1)
4th- 6 inches 4.10 E(-2)
5th 6 inches 5.94 E(-3)
6th 6 inches 1.03 E(-3)
7th 6 inches 2.31 E(-4)
8th 6 inches 5.22 E(-5)

Core Support Floor 1st _6 inches 5.69E(0)
Axial Down- 2nd 6 inches 3.80 E(-1)

'

3rd 6 inches- 3.33 E(-2)
.4th 6 inches 3.60 E(-3)
5th 6 inches 4.66 E(-4)

-6th 6 inches 7.67 E(-5)
7th 6 inches 1.42 E(-5)
8th 6 inches 3.08 E(-6)
9th 6 inches 6.69 E(-7)

,

10th 6 inches 1.25 E(-7)

O -

.
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TABLE 5.1-4
PERCENTAGE CONTRIBUTION OF ACTIVATION PRODUCTS

IN FIRST 6 INCIIES OF TOP IIEAD CONCRETE
(3 YEARS DECAY)

Sjgnificant Nuclides Percent of Total (1)

H-3 2.89
Ca-41 0.05
Ca-45 0.I8
Fe-55 89.29
Co-60 3.43
Cs 134 0.24
Eu-152 3.51
Eu-154 _0.36

99.95

Note 1: 98.3 curies total in 1.44 E7 cc of tcp head concrete, h

9
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: TABLE 5.1-5
WASTE VOLUME / ACTIVITIES
ESTIMATES FOR THE PCRV

(3-YEA.RS DECAY)-

Totai Curies /
Item / System Number Cmita .llta

Region constraint device & pins 84 122 1.4

Metal clad reflector block - CR 37. 23100 624

Metal clad reflector block - NCR 270 173000 640

Defueling blocks 1482 < 0.01
Top reflector graphite blocks 589 2700 4.58
Bottom reflector graphite blocks 902 4000 4.43

Radial reficctor hex graphite
_

blocks - removable & permanent 3% 3300 8.3

jy Lstge reflector blocks - 312 354500* 1477*

V
Half-size r ' lector blocks 96 83700 872

Upper reflector keys (carbon steel) 24 0.02 < 0.01
_

Side spacer blocks (no rods) 1152 18550* 16.1

Boron rods - 309792 36800 0.12
Lower reflector keys (Hastelloy) 24 470 19.6
Core suppon blocks. 61 120 2.0

, Core support posts 183 36.5- 0.2 --

Core suppon floor columns 12 1- .0.08
Misc. steel from beneath CSF 2

Metal on large side reflectors 24 0.02 < 0.01 -
- Core barrel 1 8.4 8.4
Lower plenum insulation < 0.01

Silica blocks (25,000 lbs.) 250
Concrete - top 130

. Concrete - CSF 6

(N '| * These values are different than the values computed in the Activation
i/ | Analysis, as explained in Section 5.1.1.
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FABLE 5.1-5 (Continued)

Total Curies /

Item / System Number Cunes _llem

Concrete - side 12

Misc. Inconel parts on CSF 15

Hastelloy Cans 20061 3800 0.19

Concrete cutting debris - top 15

Concrete cutting debris - CSF 0.45
Concrete cutting debris - side 0.44

Helium purifiers in PCRV head 10 0.9 0.09

Helium diffusers 4 20 5

Helium cire. shutoff valve assy 4 2 0.5

gHelium bellows 12 20 1.66

Thermocouples & guide tubes 0.8
| Steam generators 12 52.1 4.34

Lower floor appurtenances 2

Platform / handling tools / jib cranes < 0.01

Crane cable / drum /3 buck ' inverters < 0.01

| Helium circulators 5 0.13 0.03

Orifice valves 37 415 11.2

Control rod drive assembly 44 233 5.3

Control rod absorber assemb',y 88 2.8 0.03

CSF Kaowool & Cover Plates 90 90

CSF Liner 142 142

Radial PCRV Liner 10 10

Top Cover Plates 5.7 5.7

Top Knowool < 0.01 <0.01
Top Head Liner 105 105

0
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TABLE 5.1-6
INVENTORY OF RADIONUCLIDES

ON ONE STEAM GENERATOR MODULE (1)

l

.wTnAL HALF-MPE 3 YEAR DECAY |
'

Isotors Acuvrry WD (yare A' rTVTTY (#10 |

Mn-54 = 1.74 E + 05 8.55 E 01 1.53 E + 04 |

Fe 55 5.20 E + 06 2.70 E + 00 2.41 E +06 |

Co-60 5.71 E+05 5.26 E + 00 8.48 E +05 |

Ni-63 9.31 E+04 9.20 E + 01 9.10 E +04 |

St90 3.94 E + 04 2.81 E+01 3.66 E+04 |

Y 90* 1.68 E+05 64 Ilours 1.41 E + 05 |

| Ru 106 1.47 E +04 1.01 E+00 1.88 E + 03 |

[- .
As 110mi 1.83 E+05 6.90 E 01 9.00 E +03 |

(9. Cs-134 2.34 E +05 2.06 E + 00 8.53 E+04 |

| Cs-137 5.71 E+05 3.01 E+01 5.33 E+05 - |

Co-144 2.18 E +05 7.78 E 01 1.50 E+04 |

Pm-147 1.83 E+05 2.62 E+00 8.42 E+04 |

| Y-90 continues to be pmduced fman the radioactive decay of St 90*
-

") Nuchdas that contribute at leest 0.1 % to tbs offsite radiological consequences (Whole-|.

| body or reanimum organ)

i

|

y

1

3
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Figure 5.1-1
Map Centered on Fort St. Vrain Site
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V 6.0 ALTERNATIVES TO PROPOSED ACTION

6.1 Available Alternatives

The proposed decommissioning alternative for Fort St. Vrain is the DECON, or
immediate dismantlement, alternative. Upon approval of the Proposed
Decommissioning Plan and removal of all irradiated fuel from the Reactor Building,
this alternative will be implemented to immediately decontaminate and dismantle .ts
necessary all plant systems and areas to allow release of the facility for unrestricted
use.

The following were also considered as possible alternatives to tt'.c DECON
decommissioning alternative, and will be evaluated in the followir>i, paragmphs:

No action*

The SAFSTOR Decommissioning Alternative*

The ENTOMB Decommissioning Alternative*

The Decommissioning final rule allows the licensee to select any of the approved
decommissioning alternatives. As each of these alternatives have been evaluted and
determined to be acceptable (with limited exceptions; see ENTOMB below), licensees
may choose any approved decommissionine alternative. Current regulations in 10

k CFR 50,82 do not require that the liceryx provide justification for selection of one
approved decommissioning attemative over another.

6.2 No Action

Decommissioning of the Fort St. Vrain Nuclear Generating Station is a regulatory
requirement under 10 CFR 50.82, which requires that a licensee must apply for
authority to surrender its license and to decommission the facility within two years
following permanent cessation of operations, and in no case later than one year prior
to expiration of the operating license.

Therefore, taking no action is an unacceptable alternative.

tOv
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6.3 Alternative Decontamination and Decommissioning Plans

6.3.1 Delayed Dismantlement (SAFSTOR Ootion)

An alternative to the DECON (immediate dismantlement) decommissioning alternative
is SAFSTOR, in which the plant is placed and maintained in a condition that allows
the nuclear facility to be safely stored and subsequently decontaminated to levels that
permit release for unrestricted use. SAFSTOR can be utilized for a period of up 60
years, based on the expected amount of radioactive decay during an approximate 50-

| year storage period. In the Generic Environmental Impact Statement (GEIS) on the
j decommissioning of nuclear facilities (Reference 1), the NRC noted that most of the
| reduction in occupational radiation exposures occurs in the first 30 years after
| shutdown. This 30-year reduction is due to the decay of Co-60, which is a large
| contributor to worker exposure. SAFSTOR beyond 60 years will only be allowed

when necessary to protect public health and safety.

PSC has considered S AFSTOR, which was the decommissioning altemative originally
selected and submitted to the NRC in the Preliminary Decommissioning Plan

| (Reference 2). PSC evaluated a SAFSTOR period until 2043, after which the plant
| would be dismantled, decontaminated, and released for unrestricted use by 2046. In
| the 54 years after shutdown, Co-60 (with a half-life of 5.26 years) would largely g
| decay away, but europium (Eu-154) would still be present in the PCRV concrete to W
| the degree that concrete removal would be required. Also, remote handling
| equipment would be required for some of the internal core components. Tritium,
| with a half-life of 12.3 years will be reduced over four half-lives, but would still be
| a consideration.
I

I

| SAFSTOR Prenaration Actanies
I
| The unique nature of the HTGR design, with all primary coolant system equipment
| located inside the Prestressed Concrete Reactor Vessel (PCRV), allows the plant to
| be prepared for an extenced decay period with relatively little effort. Unlike LWR
| facilities, the FSV reactor building was accessible during normal operations, so
| extensive chemical decontamination of plant systems is not required to allow access
| during the decay period.
|
| The initial FSV SAFSTOR preparation activities would involve removal of certain
| accessible components (e.g., control rod drite assemblies and helium circulators) as
| soon as practicable after shutdown. This would reduce burial costs which are
| expected to increase over time. For components with special handling equipment like
| the helium circulators, early removal would also allow use of knowledgeable

O
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() | operating personnel. All PCRV penetrations will be capped and seal welded shut
| unless the penetrating component remains in place (e.g., steam generators).

I

I
| SAFSTOR Decay Period Activities
|
| Activities during the decay period include routine industrial surveillan e, building
| maintenance, and security. A minimallevel of dedicated staff, familiar with nuclear
| requirements, will be maintained. An environmental monitoring program will be
| maintained, periodic NRC inspections are expected, and an appropriate level of ANT

| insurance will be maintained.
I
|
| SAFSTOR Delayed Dismantlement Activitics

|
| Since remote handling equipment would still be required at the end of the decay
| period, the SAFSTOR dismantlement methodologies would be the same as are
| planned for DECON. The PCRV sectioning operation would still involve cutting

,

| concrete through the inner tendon tubes, so concrete waste volumes (which are a
| major part of the decommissioning waste volumes) will be largely the same as for
| DECON. It is possible that further concrete cutting and volume reduction 'echniques

r~N | will be attractive in 2043, so that only a portion of the PCRV concrete inside the
C/ | inner tendon tubes would be shipped for disposal; however, the feasibility of these

| techniques is speculative at this time and no credit was taken for a significant
| reduction in waste volumes after the decay period. The assumed SAFSTOR waste
| volumes at FSV represent a substantial difference from the reference PWR and BWR
| studies, which assumed a major reduction (to 10%) in waste volume for SAFSTOR,
| due to the decay of many contamination and activation products to background levels.
| This also results in higher estimated costs for FSV SAFSTOR than are estimated for

[ the LWRs.

Engineering evaluations performed by PSC and independent contractors, confirmed
during the competitive bid process for selecting the decommissioning contractor, have
clearly demonstrated that the technology is available today to dismantle,
decontaminate, and decommission Fort St. Vrain in a cost-effective manner. PSC
does not need to rely on any major technological breakthrough cr advances to
perform the complete decommissinning and site release of Fort St. Vrain for
unrestricted use,

g)L
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6.3.2 Encasement for Radioactive Decay (ENTOhiB Ootion)

A second decommissioning alternative to DECON is the ENTOMB decommissioning
alternative. ENTOMB is defined as the alternative in which radioactive contaminants

I are encased in a structurally long-lived material, such as concrete. The barriers must
| prevent the escape of radioactivity and prevent deliberate or inadvertent intrusion.

The entombed structure is appropriately maintained and continued surveillance is
carried out until the radioactivity decays to a level permitting unrestricted release of

| the property. The length of the entombment period depends on the inventory of
I radioactive nuclides present.

Although the Decommissioning Rule does not specifically preclude selection of the
ENTOMB alternative for power reactors, ENTOMB was provided to allow the NRC
flexibility when dealing with smaller reactor facilities, reactors which do not run to
the end of their lifetimes, or other situations where long-lived isotopes do not build
up to significant lew = or where there are other site specific factors affecting the safe
decommissioning of the facility (e.g., presence of other nuclear facilities at the site
for extended periods). Additionally, the NRC has indicated that the ENTOMB
alternative is not a viable choice for power reactors.

PSC has completed preliminary activation analyses (Reference 3) of the PCRV and g
reactor core region, and determined that even after 60-100 years of decay, sufficient W
radioactive contaminants will be present to preclude site release for unrestricted use.
Therefore, ENTOMB is not considered to be a viable decommissioning alternative
due to the presence of long-lived nuclides on the Fort St. Vrain site, nd the
reluctance of the regulatory afency to allow encasement of the large rad ''tive
quantities on-site for ari extended period beyond 100 years.

Therefore, the ENTOMB decommissioning alternative is not considered to be an
acceptable alternative for decommissioning Fort St. Vrain, and was not considered.

6.4 Radioactive Waste Transportation Alternatives

The primary method of transportation of tia radioactive waste from the
decontamination and deccmmissioning of Fort St. Vrain will be truck.

Because of size and weight constraints, the special shielded shipping containers with
the steam generator modules will be transported by rail for disposal.

The location of Fort St. Vrain precludes the consideration of conveyance by water
as an alternative mode of transportation.

O
l
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7.0 ANALYSIS

7.1 Proposed Action

The proposed decommissioning plan to decontaminate and dismantle activated and/or
contaminated portions of the facility will result in several positive impacts. All
radioactive contamination as well as asbestos in the areas to be decommissioned will
be removed from the site and transferred to an approved disposal facility, thereby
allowing the FSV site to be released for unrestricted use. Because of the existing low
radiation levels at the plant and considering the escalating costs and uncertainties
associated with disposal, there is no advantage in delaying decommissioning
activities.

Approved disposal sites and space are currently available. Regulatog requirements
are constantly changing, and the availability of a disposal site in the future is
uncertain. Over the past several years, the costs of disposal have been increasing

| about 11.9% per year, and at this rate, they will almost double every six years.
Disposal costs are a significant portion of decommissioning costs, so delays in
decommissioning will most certainly result in higher costs for completing this project.

A
V- No radiological impacts are expected to the public in the vicinity of the FSV site as

the result of decommissioning activihs.

There will be some worker exposure to radiation during various decommissioning
activities. It is estimated that plant workers will be exposed to an estimated total
dose of approximately 433 person rem from various disrc.antling and cleanup
activities. Procedures will be implemented to ensure that worker exposure will be
maintained as low as reasonably achievable (ALARA).

| There will be a very low level radiation exposure to transportation personnel and the
general public from the transportation of radioactive wastes to the disposal site. An
estimated 385 truck shipments (160 one way and 225 round trip) will be made over
a one way distance of 913 miles. These shipments will be packaged in accordance
with Department of Transportation requirements for allowable radiation levels, and:

the radiation dose impact to workers and the public will be minimal.

L

!

|
|

LJ
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Asbestos removal will be carried out in a safe manner according to the requirements
of 29 CFR 1910.1010, and no exposure to the general public is expected. Work will
be carried out in ventilated areas, and the exhaust will be filtered to remove asbestos

panicles.

The exhaust from vehicles and equipment will have minor impact on air quality
during dismantling operations. These impacts will be minor and limited to the
duration of the dismantling activities.

Some fugitive dust will be generated by the dismantling activities. Impacts on air
quality will be minimal and temporary in duration.

No known archaeological or historic resources will be impacted by the project.

There are no known threatened or endangered plant or animal species on or near the
FSV site that will be impacted.

The expenditure of greater than $137 million will contribute to the economy of the
project. Assumirg that 20 percent of the project cost will be spent locally, and using
a total impact multiplier of 1.3, the project's total impact on the local economy will
be in excess of $35 million.

7.2 Alternative Decommissioning Plans

Alternative decommissioning plans evaluated were found not to be as acceptable
| technically, economically, or environmentally as the proposed plan. Each of the
| three decommissioning alternatives, DECON, SAFSTOR, and ENTOMB, are
| described in Section 6. The major advantages and disadvantages of each alternative

| are discussed below.

7.2.1 DECON

i As discussed in Section 3.1, this alternative has been chosen for the proposed'

decommissioning alternative. It involves the decontamination and dismantlement as
necessary of plant systems and areas to allow release of the facility for unrestricted
use.

| The DECON alternative is advantageous because it allows termination of the NRC
| license shortly after cessation of defueling operations and eliminates a radioactive

,

j site. In the Generic Environmental Impact Statement on Decommissioning Nuclear!

| | Facilities (GEIS, Reference 1), the NRC concludes that DECON is advantageon if
' | the site is required for other purposes or if the site is extremely valuable; both of

1
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| these reasons apply to the FSV site because of its potential for conversion to a gas-v

| fired generating station and because the FSV switchyard is valuable for power
| distribution within the PSC system.
I
| DECON is advantageous in that the reactor operating staff is available to assist with
| decommissioning and that continued surveillance and maintenance is not required.
| The disadvantage of DECON, as stated in the GEIS, is the higher occupational
| radiation dose compared to the other ahernatives.

|
| An intangible benefit of DECON, which was a consideration in the decision to
,1 undertake this alternative at Fort St. Vrain, is that DECON is more equitable to
| future generations. The current generation decided to build Fort St. Vrain, and the
| current generation received the power generated by the plant. DECON does not
| encumber future generations with the risks, costs, and responsibility for dismantling

| Fort St. Vrain.

This alternative results in worke- 3diation exposures that are greater than the
SAFSTOR alt:rnative, but the exposares are still substantially less than the exposure
estimates for light water reactor dismantlement projects.

7.2.2 SAESIOR

As discussed in Section 6.3.1, this alternative involves maintaining the plant in a
condition that allows the nuclear facility to be safely stored and subsequently
decontaminated to levels that permit release for unrestricted use. Based on the 60
year allowance, PSC evaluated placing FSV into a SAFSTOR condition until 2(M3,
and then decommhsioning the facility from 2043 until 2046.

.

| SAFSTOR is advantageous in that it results in reduced occupational radiation
|exposurr Although radiation levels would decrease by 2043, they would still require
| remote handling techniques.

I
| There are numerous disadvantages that were evaluated in determining the proposed
| FSV decommissioning alternative:

|

|1. A Possession Only License must be maintained and met under 10 CFR Part

| 50 at all times. Also, continuing inspections are required and the experienced

L | staff will not be available at the end of the safe storage period to assist in

| decontamination.

I-
|2. Selection of DECON reduces the risk associated with the uncertainties in the

fm | regulatory process, a process still very much S a state of development.
,

| V l Regulatory changes that could affect release criteria or disposal requirements

7-3



I

Supplement to Environmental Report
April 30,1992 FSV Decommissioning

Section 7

| are difficult to predict and may change due to pu';lic perceptions and

| economic realities. Historically, the impact of regulat,ry changes has been
j to increase costs to licensees and this potential must be acknowledged for the

| future. This process could have a significant impact on future cost of
| decommissioning or duration of the approval process.

I

|3. Financial Risks:

|
| a. Low Level Radioactive Waste (LLRW): much uncertainty exists and

| is associated with future costs of low level radioactive waste (LLRW)

| disposal. Waste disposal costs will likely increase faster than the rate

| of inflation. Historically these costs have been increasing at about

| 11.9% per year, which may cause additional financial uncertainties in

| the final cost of decommissioning the longer the plant is placed in

| SAFSTOR.

|

| b. Decommissioning Cost Estimates: uncertaintie s $nd contingencies can

| be much more accurately predict # in the immdY.te future, than for

| 50 - 60 years into the future.

I

| c. Nuclear Insurance Costs. Under the Price-Anderson Act, PSC

| remains liable for any accident ocestring at the site or any other

| power reactor site (up to $63 mClion per occurrence) for as long as

| | PSC possesses a Part 50 operating reactor license.

7.2.3 ENTOMB

As discussed in Section 6.3.2, this alterr.ative involves encasing the radioactive
contaminants in a staicturally long-lived material, such as the concrete PCRV, until
the radioactivity decays to a level permitting unrestricted release of the property.

| The ENTOhtJ opdon is aavantageous because of reduced occupational and public|

| exposure to malation compared to DECON, because little surveillance is required,
| and because lit"e land is required. It is disadvantageo.as because the integrity of the
| entombing smicture must be assured in some cases for hundreds or thousands of
| years, oecatue a possession-only license under 10 CFR Part 50 would be required,
| and because entombing contributes to the number of sites permanently dedicated to

,

i | radioacdve materials containment.
|
| As indicated in Section 6.3.2, the ENTOMB alternative may be useful when dealing
| with smaller reactor facilities, but the NRC has indicated that this alternative is not
| a viable choice for power reactors such as Fort St. Vrain. ENTOMB is not a
j realistic decommissioning alternative and it is not further evaluated.
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|7.3 Analysis of Alternatives
|
| This Section evaluates the two viable decommissioning alternatives described above,

| DECON and SAFSTOR. The relative costs, radiation exposures, and other
| environmental impacts are identified in a manner similar to that used in the NRC's
| GEIS on Decommissioning Nuclear Facilities (Reference 1).

|
| This analysis demonstrates that the environmental impacts of decommissioning the
| Fort St. Vrain facility are bounded by the previously accep'ed impacts of either (1)
| operating Fort St. Vrain, (2) decommissi- . Light Water Reactor (LWR), or (3)
| operating an LWR, This is the same approach taken in the GEIS to show the
| acceptability of the environmental impacts of decommissioning miclear facilities.

I

I

| 7.3.1 Cost Comoarison
|
| The costs of DECON and SAFSTOR at Fort St. Vrain are identified in Table 7.3-1.
| For comparison, costs for comparable decommissitsng activities at PWR and BWR
| facilities are provided, based on information provided in the GEIS (Reference 1),

D | NUREG/CR-0130, Addendum 4 (Reference 2) for a reference PWR facility, and in
(V | NUREGICR-0672, Addendum 3 (Reference 3) for a reference BWR facility.

.I
| The commitment of financial resources is not the most important environmental
| impact of decommissioning, although it is an important consideration. The costs
| identified in Table 7.3-1 illustrate that DECON is a reasonable alternative for Fort
| St. Vrain. For ease of comparison, the costs in Table 7.3-1 are listed in two ways:
| (1) as they were published in reference documents and (2) converted to constant 1991

,

| dollars. In order to provide a common basis for comparison, PSC adjusted certain

| costs as follows:
|
|a. Table 7.3-1 identifies costs for future activities in terms of constant dollars,

| without taking into account any discounting factors. This affects SAFSTOR

| costs and is the methodology used in the NRC's decommissioning studies for

| LWRs (References 1,2 and 3). However, it is a common practice to reduce

| future costs by accounting for the cost of capital, so that the present value of

| work in the future is less than the cost of work performed in the present.

|

| Using cost of capital methods, the costs of SAFSTOR dismantlement activities

| performed in 50 years would escalate at the rate of inflation (say for example,

| 5 percent). However, the SAFSTOR funds set aside to cover these activities

| are invested at a normally higher rate (for example,9 percent), so that the

(VD | funds to be set aside to cover dismantlement activities in 50 years are less

| than the funds that would be needed to pay for the work today. Using this
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| method of discounting future costs, the $172.7 r.lillion FSV SAFSTOR cost
j identified in Table 7.3-1 would be only about $58.7 million in discounted

| dollars; this is comparable to the $80.9 million estimated SAFSTOR cost
I previously identified in the FSV Preliminary Decommissioning Plan (which

| was a discounted figure).

I

|b. Table 7.31 identifies PWR and BWR decommissioning costs that have been

| escalated from the 1986 costs identified in References 1, 2, and 3. PSC

| escalated the 1986 costs using actual inflation rates of 1.90% (1986),3,66%

| (1987), 4.08% (1988), 4.83% (1989), 5.40% (1990), and 4.23% (1991).

| This method escalates all cost components (e.g., labor, energy, and waste
j disposal costs) at the same rate. Although this method is not strictly accurate,

| it is supportive of a general cost comparison.

I

|c. Table 7.3-1 identifies cost differentials that would result from use of an
| outside contractor, since that is the method chosen by PSC for the FSV

| dismantlement. The decommissioning studies in References 2 and 3 estimate

| that the cost differential for use of an outside contractor for DECON is $14.8

| million for a reference PWR (an additional 17%) and $22.9 million for a
| reference BWR (an additional 21%). To estimate the costs for SAFSTOR
| dismantlement with an outside contractor, PSC increased the PWR and BWR

| SAFSTOR dismantlement costs identified in References 2 and 3 by the same

| percentages.

I

|d. Table 7.3-1 identifies SAFSTOR costs for LWR facilities for a 50 year decay

| period. This decay period is basically the same as the 52 year decay period

| planned for Fort ot. Vrain. The 50 year decay period costs were obtained

| from the PWR and BWR studies in References 2 and 3, since the GEIS

| (Reference 1) only identifies costs for 10,30, and 100 year decay periods.

I

I
|e. Table 7.3-1 identifies an FSV DECON cost of $138.3 million. This cost was

| based on the $157.5 million cost estimate provided in the PDP, converted

| from future value dollars to 1991 dollars for case of comparison. This cost

| includes 18 montas for planning and engineering and 39 months to complete

| dismantlement and decontamination / disposal activities. As described in the

| PDP, this cost is based on the fixed price contract between PSC and the

| Westinghouse project team.

I

| The cost information discussed above and summarized in Table 7.3-1 illustrates that
| DECON is a reasonable decommissioning alternative for Fort St. Vrain. The
| estimated cost for DECON activities at Fort St. Vrain is comparable to similar
| activities at a reference PWR or BWR facility. As identified in the GEIS, these costs g
| are substantial but, in comparison to the costs of building and operating a nuclear T

7-6

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ._ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____________ - _ -



Supplemen: to Environmental Report
April 30,1992 FSV Decommissioning

Section 7

Q
| power plant, the decommissioning costs are substantially less than the $2-plus billion
| and 12 years it taxes to license and construct a new power plant.

|

| The FSV SAFSTOR cost estimate differs from the LWR SAFSTOR estimates in
| several areas. The FSV SAFSTOR Preparation costs are substantially lower than the
| comparable LWR costs because, unlike the LWRs, substantial system
| decontamination efforts are not required to prepare the FSV reactor building for
| access. FSV Decay Period costs are greater than those estimated for the LWRs, as
| the FSV estimate includes costs to retain a minimal level of qualified nuclear
| personnel and a minimum dedicated industrial security force. Also, FSV's annual
| ANI insurance premium estimate alone is reater than the annual costs estimated for

.] the LWRs. FSV dismantlement costs de greater than the LWR costs largely
| because FSV waste disposal volumes will not be reduced as substantially as LWR
i wastes, as discussed in Section 7.2.2.

|
| It is noted here that the costs of waste disposal in the future could greatly impact the
| costs of the SAFSTOR option at all plants, although actual future disposal costs are
| difficult to predict. Waste disposal costs have historically been increasing at about
| 11.9% per year. Because of various uncertainties in future regulations, volume
| reduction techniques, and disposal site availability, this escalation rate was not taken

p | into consideration in the Table 7.3-1 costs, liowever, an 11.9% escalation rate has

Q j a cost impact that is considerably greater than the normal rate of inflation, and would
| substantially impact the FSV waste disposal costs that were based on 5140 per cubic

| foot.
I

I

| 7.3.2 Personnel Exoosure Comoarison
|
| This discussion addresses occupational exposures, exposures due to waste
| transportation (worker and public), and public exposures due to accidents.

|
| 7.3.2.1 . Occupational Exposure

|

|- The collective worker doses due to DECON and SAFSTOR activities at FSV are
| identified in Table 7.3-3, along with doses for comparable activities at the reference
| PWR and BWR provided in the GEIS.
|
| The primary disadvantage of the DECON alternative is the higher occupational doses
| when compared to other alternatives. This disadvantage at FSV is perhaps more
| noticeable than at LWRs because of the exceptionally low occupational doses
| experienced during FSV reactor operations. Due to the unique HTGR design, annual

p | occupational doses were normally less thc.n 3 person-rem, with the maximum annual

V | dose being 35 person-rem during an extended outage when all 37 control rod drive
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| mechanisms were rebuilt. Thus, the 499 person-rem that PSC estimates as a
| :ollective dose for the entire 39 month dismantlement period (433 person-rem for
| dismantlement plus 33 person-rem for transportation) is greater than previous or
| projected operational doses. Although the FSV DECON occupational dose is not
| bounded by normal HTGR plant operations, it is bounded by normal LWR plant
| operations and also by estimated LWR decommissioning doses.

|
| The dose of 499 person-rem over 39 months for this one-time project is bounded by
| normal operating doses at LWRs. According to the NRC's report entitled " LWR
| Occupational Dose Data for 1990," the average collective annual dose at a BWR in
| 1990 was 433 person rem and the average collective annual dose at a PWR in 1990
| was 291 person-rems. Therefore, the 499 person-r:m collective dose for the 39
| months of FSV DECON is less than that experienced during normal operations at an

| LWR.
|
| The 499 person-rem occupational dose for DECON is also substantially less than the

-| estimated doses for decommissioning an LWR, as provided in the GEIS As shown
| in Table 7.3-3, the estimated occupational doses for the reference PWR are 1215
| person-rem for DECON and 333 person-rem for SAFSTOR. For the reference
| BWR, the estimated occupational dosu are 1874 person-rem for DECON and 361
| person-rem for SAFSTOR. m
I W
| The transportation dose estimates due to the shipment of FSV waste will be described
| in the following section, and are based on methodology used in the GEIS.
|
| The SAFSTOR occupational dose estimate of 22 person-rem is based on the
| assumption that the major remaining dose contributors will be tritium remaining in
| the core graphite and europium remaining in the PCRV concrete. The Co-60 dose
| contribution will essentially disappear. With a 8.56 year half-life for Eu-154 and a

.| 12.3 year half-life for tritium, in 54 years the doses can be expected to decrease to
| less than 5% of the doses determined for DECON. The 433 person-rem DECON
| dose is used as a base since it is assumed that the same methodology will be used for
| SAFSTOR disassembly.
I
| For decommissioning workers, external exposure to radioactive materials is the
| dominant exposure pathway, since inhalation and ingestion are minimized or
| eliminated as pathways by protective techniques, clothing and breathing apparatus.

I

I

I

O
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|7.3.2.2 Transportation Doses

|
I
| The FSV occupational exposure data described abose includes doses from the
j transportation of radioactive wastes. Th se are estimated to be 66 person-rem to
| truck and train transportation workers from DECON waste shipments and 59 person-
| rem for SAFSTOR shipments. These estimates for radiation doses from truck and
I rail transport of radioacuve material are based on the method given in Reference 4,
| which was used in the review of PWR decommissioning costs and technology
| (Reference 2). Consistent with Reference 2, the following assumptions are made:

|

|1) Fhipments will be made in accordance with Department of Transportation

| regulations (49 CFR 173.393) that set the following limits:

|

| - 1000 Mr/hr at 3 ft (1 m) from the external surface of the package (provided

| the package is transported in a closed vehicle)

|
| - 200 mR/hr at the external surface of the vehicle

i

| - 10 mR/hr at any point 6 ft (2 m) from the vehicle
!,,)

|

| - 2 mR/hr at any normally occupied position in the vehicle.

I

I

|2) Two truck drivers during a 1200 mile trip from FSV to Richland, Washingtn

| would probably spend no more than 29 hours inside the cab (12 hou. ;

| assumed in Reference 2 for a 500 mile trip ratioed to a 1200 mile trip) and

| 2 hours outside the cab (twice the time assumed in Reference 2 for a 500 raile

| trip) at an average distance of about 6 feet (2 m) from the truck.

I

|3) Normal truck servicing enroute would require that two garage men spend'no

| more than 10 minutes about 6 ft (2 m) from a shipment.

|

|4) Onlookers from the general public might be exposed to radiation when a truck
j stops for fuel or for the drivers to eat. The onlooker dose is calculated on the

| basis than 10 people spend an average of 3 minutes each at a distance of about

| 6 feet (2 m) from a shipment (0.00025 person-rem per shipment).

I

|5) The cumulative dose to the general public from truck shipments is based on

| a population dose of 1.2 E-5 person-rem per km (Refereace 4).

I

| 6) Train brakemen during the 1200 mile trip would probably spend 10 minutes

(m) | in the vicinity of a shipping cask car during each stop. Assume an exposure

| rate of 25 mrem /hr at an average distance of about 3 feet (1 m) from the cask
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| car (Reference 2). Assume two brakemen at each stop and a stop every 100

| miles.

|

|7) The onlooker dose for train shipments is based on an onlooker population of

| 10 people who each spend 3 minutes at an average distance of about 6 feet (2

| m) from a shipment (0.00025 person-rem per shipment).

I
|8) The cumulative dose to the general public from rail shipments is based on a
j population dose of 1.2 E-5 person rem /km (Reference 4). This is the same

| population dose assumed for truck shipments.

|
| The occupational and public transportation doses are presented in Table 7.3-4. These
| doses are based on 385 truck shipments and 12 rail shipments (one for each steam
| generator) made to the radioactive waste disposal facility in Richland, Washington.
| LWR decommissioning estimates in the GEIS include at least five times the waste
| projected for F3V DECON This results in greater doses to transportation workers
| and the general public. It is noted that the transportation route from FSV passes
| through rural areas (the only urban area along the route is Ogden, Utah), so the
| estimated public doses are considered very conservative.

|
| The FSV DECON occupational doses for transportation are less than those for LWR g
| DECON (66 person-rem for FSV versus 102 person-rem for a PWR and 110 person- T

| ! rem for a BWR. However, the FSV SAFSTOR transportation doses are greater (59

| | person-rem for FSV versus 12 person-rem for a PWR and 24 person rem for a
| BWR). This is because the FSV waste volume assumptions for SAFSTOR are based
| on the concrete cutting methodology and no: on the remaining activity level.

|
| PSC considers that all other risks associated with transportation of FSV wastes,
| whether from DECON or SAFSTOR, are bounded by the analyses in the GEIS. The

,

| number of shipments is less than that considered for the reference PWR and BWR!

| facilities. Also, the types of shipments and packaging, and the limits on shipment
| inventories are both bounded by the same DOT regulations. P5C plans to make
| about 385 truck shipments over a distance of 1200 miles. This distance is greater
| than the 500 miles evaluated in the GEIS, but the number of shipments is much less
| than the 1363 shipments evaluated for the reference PWR and 1495 for the reference.
| BWR, Therefore the accident risks to workers and the public for FSV waste
| shipments will be no greater than ti.at evaluated in the GEIS.

i

| |

|7.3.2.3 Public Doses - Normal

|
| Three important radiation exposure pat.. ways need to be considered in the evaluation

g| of the radiation safety of normal reactor decommissioning activities: inhalation,
| ingestion, and external exposure to radioactive materials. The GEIS concludes that

i
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| inhalation would be the dorr., ant pathway for public radiation exposure at an LWR.
| As described in Section 4.2, at FSV the dominant pathway for public exposure is
| ingestion of foods containing tritium, transported from tritiated water released into
| the environment. Although this is the dominant pathway, it is not significant since j

| relcazes will be controlled to maintain river concentrations within EPA rate drinking
| water limits and to ensure that public doses do not exceed the limits of 40 CFR 190.

|
| The amount of tritium estirnated to be released as liquid efauent is 500 Curies for
| DECON. This is greater than the liquid ef0uent tritium releases made during plant |

| operations. FSV typically released around 200 Curies of tritium in liquid efnuent |
| during plant operation, with a peak annual release of 370 Curies in 1983. This
| release is bounded, however, by ennual releases typically made at many PWRs. As
| identined in Reference 5, at least a dozen PWRs in the United S'ates typically release
| over 500 Curies per year and two facilities typically release several thousand Curies
| of tritium in liquid efnuent each year.
|
| For SAFSTOR, much of the radioactivity would have decayed and shielding water
| may not be needed, if PCRV shielding water were used, the amount of tritium
| released in liquid ef0uent would be substantially reduced. Based on a 54 year decay
| of 100,000 Curies of tsitium in the core graphite, and assuming a 0.5% release rate,
| 28 Curies of tritium would be released as liquid efnuent during SAFSTOR.

| Tha ' mmitted Effective Dose Equivalent (CEDE) to the maximally exposed member

|of' ublic has been calculated to be 0.27 mrem from all reasonable pathways

| dun ) ECON, due to a release of 500 Curies of tritium in liquid efnuent. An
j additic..al calculation was performed for the hypothetical case where one of the beef

cattle that graze near the plant and could drink liquid efnuent is consumed; the
CEDE from consumption of this beef is calculated to be 2.3 mrem. These doses are

| described in the discussion on tritium releases provided elsewhere in tMs submittal.

I
| The inhalation radiation dose to the public from airbome radioauclide releases dtiring
| DECON is estimated to be negligible, as it was in the GEIS. As described in the
| PDP and in !5e Decommissioning Technical Specifications, PSC will maintain the
| reactr building in a subatmospheric condition with filtered ventilation during;

| activiJes that could hypothetically create airborne releases. This will minimize the!

| release of airborne contaminants to the public.
I

I
:

!

|
|

O
7-11

.- . .- _ . . -_ . - - - -.. - - . . . -- - . --



- _ -

Supplement to Env!ronmental Report
April 30,1992 FSV Decommissioning

Section 7

9^
|7.3.2.4 Public Doses - Accidents

|
| Potential doses to the maximally exposed member of the public from postulated
| accidents are identified in PDP Section 3.4. For DECON, the Orst year doses are
| a maximum of:
I

| 121 mrem whole body and

| 215 mrem lung,

I
| due to a Ore of packaged waste outside the reactor building and within the Emergency

! Planning Zone where the airborne releases cannot be filtered.

For SAFSTOR at FSV, the maximum public dos.:6 have been determined to be:

1

| 4.75 mrem whole body and
L 4.77 mrem lung,

! also due to a fire outside the reactor building.

1
| These doses are greater than th LWR decornmissioning accHent doses presented in
I the GEIS, wh~e the highest ac;ident doses were:

3.6 E-2 mrem for the reference PWR and
9 E-2 mrem for the reference BWR.

I The FSV postulated recident doses are considerably greater than the LWR accident
l doses, largely due to conservatisms inc! led in the FSV calculations. For example,

DSC assumed an atmospheric dispersion factor of 3.5 E-2, where tne LWR.

' calculations used a factor of 6.5 E-4; use of the LWR dispersion factor would reduce
i the FSV calculated doses by a factor of 50.
|

| The postulated FSV DECON accident doses are substantially less than the potential
doses to the publl: from postulated operational accidents. The highest bounding dose

j identified in the l'SV FSAR is a 2.5 rem whole body dose. This dose is identified
| in FSAR Sectn n 14.11 for the maximum hypothetical accident, a rapid
| depressurization of the PCRV.
I
I

O
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| 7.3.3 Waste Volume _C20)parison

|
| Waste volumes for decommissioning are estimated as follows (in cubic feet):

|
| FSV DECON 128,000

| FSV SAFSTOR (d! yrs) 115,000

|

| PWR DECON M8,000

| PWR SAFSTOR (50 yrs) 65,000

|

| BWR DECON 670,000

| BWR SAFSTOR (50 yrs) 63,000

|
| LWR waste values were obtained from the GEIS, converted from cubic meiers.

As discussed in Section 7.2.2, the TFV SAFSTOR waste volume estimate is not

I substantially reduced from the DECON waste volume, which is significantly different
i from the LWR assumptions. This is lugely due to the fact that the continued

presence of Eu 154 in the PCRV concrete will require its removal during SAFSTOR
dismantlement activities. PSC would plan to use the same concrete removal

,o methodology for SAFSTOR as will be used for DECON. This involves removing'

C) the PCRV concrete inside the inner row of tendon tubes and will not sig 'icantly
|| reduce the required disposal volumes.

l The FSV DECON waste estimate is greater than the waste generated during plant
operation. The Fir,al Environmental Statement estimated that approximately 4001

j cubic feet of solid waste per year would be released. However, the FSV DECON
| waste volurae is considerably less than the waste volumes projected for LWR

.

| DECON activities.
I

|
| 7.3.4 Comoarison of Environmental ConsequenCCI

I
| Rad ation doses and costs associated with possible FSV decommissioning alternatives

| are discussed above. In the cases of both DECON and SAFSTOR, the FSV
| environmental effects of greatest concern (i.e., radiation dose and radioactivity
| released to the environment) are substantially less than the same effects resulting from
| normal LWF operation and maintenance. They are also substaatially less than the

effects oi LWR decommissioning.

| A major environmental consequence of decommissioning, other than radiation dose
| and dollar cost, is the commitment of land area to the dis 1:osal of radioactive waste.

G | The waste volumes identified for PSV DECON or SAFSTOR can be accommodated,V | in less than 2 acres of shallow-land burial. Two acres is a small area in comparison
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| with the 2798 acres at the FSV site, and also in comparison with the approximately
| 50 acres occupied by the fenced area of the plant and other plant buildings, storage
| ponds, parkirk N. and switchyard equipment.
I

| Other envis: el consequencet of decommissioning are minor compared to the
| environmente consequences of building and operating a nuclear facility, particularly
an LWR, Water use and evaporation are reduced. The Final Environmental
Statement discusses an operating cooling tower evaporation rate of as much as 2300

I gpm, and this is the largest flow rate that is contemplated for dilution of tritiated
water released during decommissioning. This water will not be lost since it will be

I retumed to the downstream surface waters.

The number of workeis on site at any time will be no greater than when FSV vas in
operation. The transportation network is genemlly in place, but would likely require
some future maintenance if SAFSTOR were chosen. Transportation of steam
generators by rail will require upgrading '.be rail spur into the site for any
dismantlement option, but this is considertJ a mmor activity.

Disturbance of the ground cover will not take place to any appreciable extent, exceptI

for 'some small degree of soil remediation that may be required to remove any
contamination that might be found. The Initial Radiological Site Characteriration
Program results are still inconclusive aboat whether any soil remediation will be h

L[ required. This activity would likely be required for both DECON and SAFSTOR.
| The socioeconomic impacts on the surrounding communities are not significantly
| different for either DECON or SAFSTOR. In either case, PSC plans to convert the
| facility to a natural gas fired generating station, so the local tax base will not be
| greatly affected. Tnere will be significant activity shortly after the completion of
| reactor defueling for either alternative. For DECON, radioactive components and

systems will be dismantled and the plant will be converted for generation. For
SAFSTOR, the PCRV and certain radioactive components will be prepared for longi

term safe storage and the plant will be converted for generation. This would then be
followed by a dismantlement period from 2043 until 2046.

'

|
|

|7.4 Summary Comparison of Decommissioning Alternatives|

|
| The decommissioning alternative proposed for Fort St. Vrain is DECON. The
i environmental consequences of both DECON and S AFSTOR are acceptable and, with
| the exception of radiation exposures, are basically the same, largely due to the

!

| similarity in dismantlement methodologies for the two alternatives.

O
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| Table 7.3 5 provides a summary comparison of the DECON and SAFSTOR
| alternatives for Fon St. Vrain and for reference FWR and BWR facilities. The
| following conclusions can be drawn from this table:
I
I
|* The cost of FSV DECON is less than the cost of FSV SAFSTOR on a
| constant dollar basis. However, when the cost of capital is taken into
| consikration, the present value FSV SAFSTOR cost is less than the cost of

| FSV DECON. The FSV DECON cost is comparable to the DECON costs
| identified for LWRs.

Although FSV DECON results in greater worker and public exposures than*

| FSV SAFSTOR, the worker doses are less than those for DECON activities

i or even for normal operations at LWRs.

The potential public doses resulting from postulated DECON accidents at Fort*

St. Vrain are greater than those postulated for LWRs, largely due to
| conservatisms included in the FSV dose calculations. However, the postulated

| FSV DECON accident doses are less than those identified for accidents while
j Fort St. Vrain was operating.

O
The amount of tritium released in liquid effluent is considerably greater forV *

| FSV DECON than it is for FSV SAFSTOR, but is still within regulatory
| limits.
I
| The chief advantage of DECON over SAFSTOR is that it removes the uncertainties
| associated with future disposal costs and reguls.ary requirements. Also, DECON
j does tot encumber future generations with the responsibility for this action.

,

In summary, the DECON alternative is the most acceptable of the various feasible
alternatives evaluated. The proposed plan will result in the decontamination or
removal of contaminated equipment and materials from the FSV site, to an approved
waste disposal facility with minimal adverse environmental impacts. The overall
positive environmental impacts resulting from the proposed plan will far outweigh
adverse impacts. The FSV facility will undergo a thorough cleanup, and unrestricted
access will be permitted. The expenditure of greater than $137 million will also have
a positive environmental impact.

| The environmental impacts of decommissioning Fort St. Vrain are minimal in
| | comparison with accepted impacts of operating and decommissioning LWR power

| plants. No site specific characteristics were identified that wouid result in
| environmental impacts that would be significantly different from those studied

(d | generically. The impacts of DECON at Fort St. Vrain are not significantly different7

i
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| from the impacts of DECON at reference LWR facilities (as identified in the GEIS)
| and these impacts do not significantly affect the Fuman environment.

|7.5 Referruces>

| i

| 1. Final Generic Environmental Impact Statement on Decommissioning of 1

| Nuclear Facilities, NUREG-0586. August 1988 )

|
I i
|2. Technology, Safety and Costs of Decommissioning a Reference Pressurized

| Water Reactor Power Station, NUREG/CR-0130,1978, through Addendum

| 4, 1988

|
|3. Technology, Safety and Costs of Decommissioning a Reference Boiling Water

| Reactor Power Station, NUREG/CR-0672,1980, through Addendum 3,1988

1
' 4. Environmental Safety of Transportation of Radioactive Materials to and From

Nuclear Power Plants, Directorate of Regulatory Standards, WASH 1238,

g| 1972

|S. Radioactive Materials Released from Nuclear Power Plants, Brookhaven

| National Laboratory, NUREG/CR 2907, BNL NUREG 51481,1988

.

O
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TAllLE 7.31

DECOhlallSSIONING COSTS

(Costs are in millions)
Previously PSC Detern.ined

,

Activity Published Cost Levellred Cost (1) ;

Use of 1991 Dollars
Utility Extemal - External
Staffing Contrtetor Contractot

ES.Y
157.5 (2) 138.3DECON -

SAFSTOR

2.d(3) !- Preparation -- --

- Decay Period 37.6 (4)- --
,

'
- Dismantlement 132.5- -

SAFSTOR TOTAL 172.7 (3)-- ~

SAFSTOR Present Value 58.7 (5)
r'
' PWR (6)

DECON 88.7 103.5 131.0

SAFSTOR
- Preparation 21.8 27.5 34.8
- Decay Period (7) 6.4 6.4 8.1
- Dismantlement 40.5 47.4 (8) 60.0
- Other Costs (9) 4.8 4.8 6.1

SAFSTOR TOTAL 73.5 86.1 (8) 109.0

BWR (10)
DECON 108.9 131.8 166.9

SAFSTOR
- Preparation 41.0 50.9 64.4
- Decay Period (11) 6.0 6.0 7.6
- Dismantlement 48.3 58.4 (12) 73.9
- Other Costs (13) 4.6 4.6 5.8

SAFSTOR TOTAL 99.9 119.9 (12) 151.8

r
'

Explanatory Notes are on the following page.
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Notes for Table 7.31:

1. The Levelized Costs have been adjusted from published data for ease of I

comparison. All levelized costs are provided in 1991 dollars and re0cct use
of an external contractcir.

2. The $157.5 million cost for FSV DECON is in future dollars, based on when
they are spent. Reference PDP Sectio.i 5.2.3.

3. The FSV SAFSTOR costs do not include the sunk costs and costs to terminate
the Westinghouse contract that would be actual PSC SAFSTOR costs if the
SAFSTOR alternative were selected today. These additional costs would
bring the total FSV SAFSTOR cost to $196.6 million, in 1991 dollars.

4. FSV Decay Period costs based on $723,000 per year for 52 years, as
illustated on the following Table 7.3 2. Includes NRC Licensing charges.

5. FSV SAFSTOR Present Value determined by escalating 1991 cost at projected
inflation rates of about 5%, and discounting that figure back at 9%.

6. Published PWP. costs obtained from NUREG/CR-0130, Addendum 4 and
NUREG4586, except for contractor costs for dismantlement. SAFSTOR
costs are for a 50 year SAFSTOR period. Published Costs are in 1986
dollars.

7. Decay Period costs based on $128,000 per year identifH in NUREG/CR-
0130, Addendum 4, for 50 years.

8. Dismantlement contractor cost determined by increasing the 40.5 Million cost
for utility staffing by 17%, which is the cost differential between utility staff
and contractor costs for PWR DECON dismantlement activities.

9. Other Costs include pre-decommissioning engineering costs and NRC
Licensing Activity charges (approximately $0.01 million per year, per
NUREG-0586, Table 4.3-1).

10. Published BWR costs obtained from NUREG/CR-0672, Addendum 3 and
NUREG-0586, except for contractor costs for dismantbment. SAFSTOR
costs are for a 50 year SAFSTOR period. Published costs are in 1986
dollars.

I1. Decay Period costs based on $120,000 per year identified in NUREG/CR-
0672, Addendum 3, for 50 years.

12. Dismantlement contractor cost determined by increasing the 48.3 Million cost
for utility staffing by 21 %, which is the cost differential between utility staff
and contractor costs for BWR DECON dismantlement activities.

13. Other Costs include pre <lecommissioning engineering costs and tutC

| Licensing Activity charges (approximately $0.01 million per year, per
NUREG-0586, Table 5.3-1).

,

1
l
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TABLE 7.3 2

ANNUAL FSV SAFSTOR DECAY PERIOD COSTS

Staffing w/ overheads 130,000

(1 professional, I craft,
minor management involvement)

Security 240,000
(2 guards / shift,4 shifts)

Insurance 200,000

(Based on ANI conversations)

Environmental 68,000
Monitoring

(50% of current program)

Utilities 25,000
(domestic water, housepower)

Maintenance 40,000
(Building maintenance)

NRC Charges faQQQ
(Annual inspections)

'

TOTAL Annual Ccsts 723,000

O
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TABLE 7.3 3

OCCUPATIONAL DOSE COMPARISON

Activity Dose (tuson-rem)

DECON SAFSTOR

FSV
22Dismantlement /Decon 433

Transportation 66 59
Total 499 81

PWR
Dismantlement /Decon 1115 321

Transportation 100 12

Total 1215 333

BWR g
Dismantlement /Decon 1764 337 W
Transportation 110 24

Total 1874 361

Notes:
1. LWR data from NUREG-0586, Final Generic Environmeatal Irnpa;t

Stateinent.
2. LWR SAFSTOR data is for 30 year storage period, the closest' data

given in the GEIS to the planned 54 year period at FSV.

|

|

|

9
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TABLE 7.3-4
TRANSPORTATION DOSI3 ;

1

FSV PWR BWR

DECON SAFSTOR DECON SAFSTOR DECON SAFSTOR

Oggypational (oerson rem) |

ITruck Drivers 62 55 95 10 100 21
Garage men 3 3 4 0.4 5 1

Trainmen 1 1 3 2 5 2

Total 66 59 102 12 110 24

Public (oerson-rem)
.

Onlookers 0.1 0.1 7 1 7 2
General Public 9 8 15 2 3 1.

Total 9 8 22 3 10 3,

Number of Shipments

Truck 385 358 1363 139 1495 318
Train 12 12 28 43- -

Distance (miles) .

Truck 1200 1200 500 500 500 500
Train 1200 1200 1500 1500 1500 1500

.

Notes:

1. PWR data from NUREG/CR-0130, Decommissioning the Reference PWR, Section 11

2. BWR data from NUREGICR-0672, Decommissioning the Reference BWR, Appendix N

" " means information is not identified in the references3. -
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TALLE 7.3-5
DECOMMISSIONING SUMMARY TABLE

FSV PWR BWR
DECON SAFSTOR DECON SAFSTOR* DECON SAFSTOR*

CEit
(in $ millions) 138.3 172.7 * 131.0 109.0 166.9 151.8
(1,2)

Worker Exposurr

(collective, person-rem)
Dismantlement /Decon 433 22 1115 32I 1764 337
Transportation 66 59 100 12 110 24
Total 499 81 1215 333 18M 361

Public Exposure

Transportation 9 8 22 3 10 3
(collective, person-rem)

Accident * 121 5 3.6E-2 2-. l E-4 9.0E-2 9.0E-2
(individual, mrem)

Waste Volume-
(cubic feet) 128,000 115,000 M8,000 65,000 670,000 63,000

(1) Constant 1991 Dollars
(2) Includes use of an outside contractor
(3) Does not include $23.9 million in sunk costs and costs required to terminate current DECON contracts; present value is $58.7 million in

discounted dollars.
(4) Worst case possible accident exposures to maximally exposed individual. Doses are first year who'.e body exposure data, except BWR doses

are lung doses.
(5) 50 year SAFSTOR data for costs and nste volumes, 30 year SAFSTOR exposure data.

O O O
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8.0 ENVIRONMENTAL APPROVALS

Decommissioning of Fort St. Vrain will require the authorization of several Federal, I

State and local agencies. Some activities, including the decommissioning itself, will
require speci6c authorization. Others may involve permits and approvals already in
effect for operation of the facility. Federal, State and local requirements are
identined, and the status for each is reviewed below.

8.1 Federal Requirements

Decommissioning activities that are subject to Federal regulations, permits, licenses,
notification or approvals include:

Initiation of decommissioning*

Ilandling, packaging and shipment of radioactive waste*

Radio communications*

Worker health and safety*

Worker radiation protection*

Handling and removal of asbestos*

Hazardous waste generation*

3
(V The majurity of these activities fall-under the purview of Nuclear Re., latory

Commission (NRC) regulations: Title 10 of the Code of Federal Regulatin.n (CFR).
Applicable Title 10 regulations are:

for decommissioningPart 50* -

for protection against radiation* Part 20 -

for environmental protection* Part 51 -
.

for disposal of radioactive waste* Part 61 -

(and 49 CFR Parts 171 through 174) for* Part 71 -

pr:kaging and transportation of radioactive
waste.

| The EPA Safe Drinking Water Standards in 40 CFR 141 will also be met for surface
| waters located downstream of the liquid effluent release location.

The Decommissioning Plan requires review and approval by the NRC. Once the
Decommissioning Plan is approved and all irradiated fuel has been removed frota the
Reactcr Building, decommissioning will proceed under the conditions established by
the Plan. The Proposed Decommissioning Plan for Fort St. Vrain was submitted to
the NRC in November 1990. Decommissioning will be perfonned under the existing

! 10 CFR 50 regulations.
7 Worker health and safety protection during decommissioning falls under Occupational
(V Safety and Health Administration (OSHA) regulations. These are 29 CFR Parts 1910

|
'

! 81
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and 1926 regulations applicable to construction activities. These regulations include
requirements for respiratory protection (non radiological), hearing protection,
illumination, scaffold safety, crane and rigging safety.

Asbestos handling and removal falls under OSHA regulations 29 CFR 1910 and
1926, and Environmental Protection Agency (EPA) r:a ulations 40 CFR Parts 61
Subpart M. In the State of Colorado, the State Healtri Department administers the
EPA regulations dealing with asbestos handling and removal.

Federal Communications Commission (FCC) licenses are required for radio
communications equipment used at the Fort St. Vrain site. This would include any
radio communications eqtiipment used in the reactor dismantlement and radwaste
processing areas.

8.2 State and Local Requirements

Permits and approvals from or notifications to several State and local agencies are
required for safety and environtnental protection purposes. Some of these are for
specific decommissioning activities, and others are for existing FSV site facilities and
ongoing activities that are necessary to support decommissioning. Decommissioning
activities and related site operations that fall under State and local jurisdiction
include:

* Asbestos removal
Asbestos disposal*

Fuel oil storage*

* Air emissions
Plant service water wells*

Site liquid effluents (non-radiological)*

Building permits*

Hazardous waste generation*

At the State level, Colorado Department of Health's (CDOH) Air Quality Control
| Division regulates the installation, removal and encapsulation of friable asbestos

containing materials.
1

Diesel fuel used during decommissioning is expected to be drawn from existing
underground on site storage tanks. These are regulated by the CDOH's Hazardous
Material and Waste Management Division.

Air emissions from the burning of diesel fuelis regulated by the CDOH's Air Quality
Control Division.

O
I

82

|
_



- _- .. . - . . -_ - _ .-

Supplement to Environmental Report
April 30,1992 FSV Decommissioning

Section 8

O
The site make up water wells are operated under permits from the Colorado
Department of Natural Resources.

The site sewage and non radioactive liquid effluents are regulated by the CDOH's
Water Quality Control Division.

At the local level, building permits will be required from Weld County for any
temporary field office facilities constructed on the plant site to support
decommissioning activities. Weld County uses the Uniform Building Code for
evaluating permit applications.

Hazardous waste ;;eneration is regulated by the Cclorado Department of Health's
Hazardous Materials and Waste Management Division. Notification of the generator
status and annual reporting are conducted in accordance with Colorado state
regulations.

4

l

O
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8.3 References

1. 10 CFR Part 20, Standards for Protection Against Radiation

2. 10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities.

3. 10 CFR Part $1, Environmental Protection Regulations for Domestic
Licensing and Related Regulatory Functions.

4 10 CFR Part 61, Licensing Requirements for Land Disposal of Radioactive
Waste.

5. 10 CFR Part 71, Packaging and Transportation of Radioactive Material.

6. 49 CFR parts 171 through 174, Department of Transportation, llazardous
Materials Regulations.

7. 29 CFR Part 1910, Occupational Safety and ifcalth Standards.

8. 29 CFR Part 1926, Safety and licalth Regulations for Construction. g
9. 40 CFR Part 61, National Emission Standards for Hazardous Air Pollutants.

|10. 40 CFR Part 141, National Primary Drinking Water Regulations.

O
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C) 9.0 SUMMARY AND CONCLUSIONS ;

i

Public Service Company of Colorado propc es to decommission (DECON) nuclear j
facilities at the Fort St. Vrain Plant. The Fort St. Vrain High Temperature Gas
Cooled Reactor operated from 1977 through 1989. Following this decommissioning
the 10 CFR 50 operating license will be terminated and the reactor site restored to

1

unrestricted use.
'

The major dismantlement and decontamination activities to be performed duri:'g
decommissioning are described in detail in Chapter 3. The decommissioning project
is divided into the following major work areas:

1. Decontamination and dismantlement of the PCRV.
2. Decontamination and dismantlement of the contaminated balance of

plant (BOP) systems.
3. Site cleanup and final site radiation survey.
4. Terminate the 10 CFR 50 operating license.

Site cleanup is described in Section 3.15 and the final site radiation survey is
described in Section 2.3.

r'N The twelve upper, primary portions of the steam generators will be shipped to a
V disposal site by rail. Other waste will be transported by truck to waste disposal sites.

Baseline radiation and contamination surveys were performed on the Fort St. Vrain
Reactor and Turbine buildings in August 1990. The results showed that fixed

2contamination levels are generally less than 1000 dpm/15 cm and loose surface
2contamination levels are generally less than 1000 dpm/100 cm in the Reactor

Building. In the Turbine Building, contamination levels (both fixed and loose) are
2less than 1000 dpm/100 cm in all locations and are generally less than 100 dpm/100

2cm .

No future nuclear power operations at Fort St. Vrain are planned.

Radiological impacts to the public are expected to be insignificant. Routine
| dismantling and packaging operations at the Fort St. Vrain site will not result in
| releases above 10 CFR 20 MPC and 10 CFR 50 Appendix I dose limits.

The planned decommissioning operations that potentially could produce radioactive
releases will be conducted only when plant and local ventilation systems are in
service.

Workers carrying out various dismantling and demolition activities will be exposed

(V
to some radiation. However, radiation exposures of occupationally exposed personnel3
will be maintained as low as reasonably achievable (ALARA) and in compliance svith

9-1
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10 CFR 20. The total estimated dose for all decommissint ,g activities at the site h
has been estimated at 433 person rem. Decommissioning personnel will be protected
against airborne radioactivity by the health physics controls and local environmental
controls such as portable ventilation exhaust systems with IIEPA filters. An NRC-
approved Respiratory Protection Program will be used during the decommissioning
project.

Accident scenarios were developed for onsite decommissioning accidents. These
included: dropping of contaminated concrete rubble, conversion construction near
PCRV dismantlement, heavy load drop, fire, loss of PCRV shielding water, loss of

| power, natural disasters such as tornadoes, and dropping a steam generator primary
| module. The components with the highest radioactive inventories were used in the

accident analyses.

No postulated accident has potential onsite or offsite radiological consequences in
excess of a small fraction of the Environmental Protection Agency's Protective Action
Guide or above 10 CFR Part 20 limits for routine occupational exposure.

The maximum potential onsite accident dose is due to a truck transportation accident
and ensuing fire involving graphite side spacer blocks. Based on worst case site
meteorology the postulated dose is 121 mrem whole body and 215 mrem lung dose

| at the Emergency Planning Zone boundary. Based on generic worst case
meteorology, such a transport accident occurring offsite could lead to exposure of an
onlooker situated 100 meters from the accident location of 103 mrem whole body and
183 mrem lung dose,

it is not expected that decommissioning activities will have an adverse impact on air
quality. The reduced staff and derating of the auxiliary boiler will actually improve
air quality relative to past power operation. The impact of the planned natural gas-
fired power plant on air quality will be the subject of a separate environmental
evaluation.

Asbestos removal operations will only involve that asbestos which must be disturbed
to decommission the plant, and are expected to result in no public exposure to
asbestos. Work areas will be ventilated art! the exhaust filtered. All requirements
of 29 CFR 1910.1010 concerning asbestos removal will be met.

Noise impacts from decommissioning will be minimal. The bulk of PCRV concrete
will be removed by diamond wire cutting rather than by jackharnmer. Demolition
will be conducted during the day and the nearest population center, Platteville, is
located 31/.~ miles southeast of the site.-

There should be no impacts on wildlife or plants. No threatened or endangered
species will be impacted.

92
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| Radioactive discharge of tritit'm is planned. Approximately 500 Curies of tritium are
expected to be released during processing of the PCRV cavity water over a one year
period. This process will utilize the existing liquid waste discharge system. Water
from the plant blowdown will be used to sufficiently dilute the tritiated water to

| ensure compliance with the maximum concentration limits in 10 CFR 20, the public
| dose limits in 10 CFR 50 Appendix I, and the Safe Drinking Water Standards in 40
| CFR 141 for downstream surface waters.

The proposed decommissioning plan will have a positive socioeconomic impact. A
force of approximstely 300 PSC and contract workers will be required for
decommissioning activities. Over $137 million will be spent on the decommissioning
project and as much as 20 percent of that amount is expected to accrue to the local
economy.

The proposed decommissioning plan for Fort St. Vrain is environmentally sound and
is expected to have no significant impact on the environment. The decommissioning
plan will result in the removal of radioactively contaminated equipment, materials,
and waste from the site and permit unrestricted use of the decornmissioned facilities.

| The environmental consequences of decommissioning Fort St. Vrain, by use of early
| dismantlement methods and techniques described in this Supplement to the

(s | Environmental Report, are not significant when compared with accepted consequences

( | of operating and decommissioning Light Water Reactor (LWR) plants. No site
| specific characteristics were identified that would result in environmental impacts that

. | would be significantly different from those studied genetically by the NRC. The
| impacts of decommissioning the Fort St. Vrain facility are not significantly different
| from the impacts of decommissioning LWR facilities, and they do not significantly

| affect the human environment.

.

A
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| APPENDIX 1

|
| 10 CFR S t.45M CONSIDERATIONS
I

I
| This Appendix discusses each of the considerations identified in 10 CFli S t.45(b) for
| environmental reports,10 CFR 51.45(b) states that "The environmental report shall
| contain a description of the proposed action, a statement ofits purposes, a description
| of the environment affected, and discuss the following considerations:
|
|(1) The impact of the proposed action on the environment. Impacts shall be !

| discussed in proportion to their significance;
I

|(2) Any adverse environmental affects which cannot be avoided should the
| proposal be implemented;

I

|(3) Alternatives to the proposed action. The discussion of alternatives shall be
j sufficiently complete to aid the Commission in developing and exploring,
| pursuant to section 102(2)(E) of NEPA, " appropriate alternatives to
| recommended courses of action in any proposal which involves unresolved
| conflicts conceming alternative uses of available resources." To the extent
| practicable, the environmental impacts of the proposal and the alternatives
| should be presented in comparative form;

'

I
|(4) The relationship between local short term uses of the human environment and
I the mstenance and enhancement of long-term productivity; and
I

(5) Any irreversible and irretrievable commitments of resources which would be
involved in the proposed action should it be implemented."

l
I .

| The discussion of many of these considerations has been provided previously in this
| ER Supplement, but is repeated or referenced here to provide a concise
| documentation of compliance with the provisions of 10 CFR 51.45(b). Due to the
j often lengthy nature of these earlier discussions, information provided previously will
| generally be incorporated by reference and will not be repeated in its entirety.
I
I

|1. DESCRIPTION OF PROPOSED ACTION
I

| The proposed action is to decommission the Fort St. Vrain Nuclear Generating
| Station by use of the early dismantlement and decontaminaticn alternative (DECON),
| The description of PSC's planned DECON activities is provided in Section 3 of the
| ER Supplement, and is further described in the Proposed Decommissioning Plan and
| in PSC's written responses to NRC questions.

Al-1
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| DECON is the immediate removal and disposal of all radioactivity in excess of levels
| which would permit release of the facility for unrestricted use. As descrital in the
| PDP, the FSV site will not be completcly torn down and restored to a cern field.
| The non-radioactive equipment and structures will generally be retain 2a and
| converted, as necessary, for potential future use as a natural gas fired generating

Much of the piping and equipment in the reactor building will not be| station.
| removed even though it is not needed for the converted plant, because it is expected
] to be readily decontaminated and released for unrestricted use. The end result is the
| release of the site and any remaining structures for unrestricted use as early as 39
| months after the end of reactor defueling.

I

I

|2. PURPOSE OF PROPOSED ACTION

|
| The purpose of DECON, as identified in Section 1.1 of the ER Supplement, is to
l reduce residual radioactivity to a level that permits release of the Fort St. Vrain
| facility for unrestricted use, and that also permits termination of the license.

I
I

|3. DESCRIPTION OF ENVIRONMENT AFFECTED
!

j A description of the affected environment is provided in Section 4.1 of the ER g
| Supplement. Overall, the areas directly affected by decommissioning Fort St. Vrain
| include the following:
I
| 1)

The same areas on the Fort St. Vrain site that were disturbed during

|
plant construction and operation. This site is located in Weld County,

|
Colorado, between the South Platte Riur and the St.Vrain Creek,

|
approximately 31/2 miles northwest of Platteville and 35 miles north

j of Denver.

I

| 2) Radioactive low level waste disposal site (s) that will likely be the same

j sites used during plant operation, and in any case will be licensed for

j this purpose.

I

) 3) The same transportatio1 routes that were used during plant

|
construction or during plant operation.

I

| 4) The same replacement power sources that were utilized during plant

| operation.

I

I

q?
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|v
|4 DISCUSSION OF ENVIRONMENTAL CONSIDERATIONS
I

|4.1. IbiPACTS OF PROPOSED ACTION
l
| The impacts of DECON activities at Fort St. Vrain are addressed in Sections 4 and
| 5 of the ER Supplement and in the information provided in previous sections of this
| submittal. In general, the impacts of decommissioning the facility will be positive. |
| The facility will be released for unrestricted use and relatively small amounts of !
I burial space (approximately 2 acres) will be committed for waste disposal. This !

space is small compared to the approximately 50 acres occupied by plant buildings, li
'

ponds, and other facilities.,

l
The costs in dollars and occupational radiation exposure are generally small in,

comparison to decommissioning costs and operational exposures at light water reactor
,

facilitics. Also, the impacts on the environment due to planned releases of tritium
are minimized by ensuring that downstream surface water tritium concentrations do

,
not exceed the EPA Safe Drinking Water Standard of 20,000 pCi/l (40 CFR 141).

I

I 4.2. ADVERSE ENVIRONMENTAL EFFECTS

i
'V Detailed descriptions of the impact of the Fort St. Vrain decommissioning are found

| in the following sections of the ER Supplement:
|

| 4.4 Ambient Air Quality
|

| 4.5 Effects of Chemical and Biocide Discharges

|
| 4.6 Effects of Sanitary Waste Discharges

|

| 4.7 Endangered Species

|
; | 4.8 Other Effects (noise, runoff, socioeconomic)

| |

| | 5.0 Environmental Impacts of Accidents

||

Additionally there are a number of decommissioning related environmental impact
j drivers. The term " impact drivers" as used here refers to the precursors to possible

| | environmental impacts, For example, the incremental work force needed to
| accomplish decommissioning activities is not an environmental impact, per se, but the

resultant effects on housing, transportation, schools, etc., are environmental impacts
| (Reference 1). The environmental impact drivers for decommissioning are:

I O |' C' Labor hours and work force size|
*

|
Al-3
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| * Labor costs

|

| Occupational radiation expasure*

|

| Capital costs (hardware, materials and equipment used during*

| decommissioning)

|

| Radioactive wnte volumes*

|

|
| Labor Hours and Work Force Sire
|
| The staffing plan for professionals and crafts labor includes a total of 487 man years
| of support by professionals and up to 120 craftsmen per quarter involved in the
| decommissioning operations. These figures are a net decrease from operations during
| nuclear power generation.
I

I

| Labor Costs
|
| It is estimated that over $138 million will be spent on the .ecommissioning project

and as much as 20 percent of that amount is expected to c.:crue to the local economy.

|
| Occupational Radiation Exoosure
|
| A summary of occupational radiation exposure (ORE) estimates for Fort St. Vrain
| decommissioning is provided in Table 4.3-1 of the ER Supplement. The total
| exposure is 433 person-rem for dismantlement, as detailed in ER Supplement Table
| 4.3-2. An additional 66 person rem is estimated for transportation, for a total of 499
| person rem. These numbers, while not large, are greater than the actual ORE history
| for a similar period of time during FSV power operation. However, these ORE rates
| are comparable to ORE rates occurring during normal operations and outage activities
| at Light Water Reactor power plants.
|

I
| Capital Costs
|
| Most of the hardware, materials, and equipment used during decommissioning will
| be purchased out of state by the project team. Thus, no positive impact is expected
| on the local tax base from purchase of major system components. There will,
| however, be a positive impact on the local tax base from the mobilization of
| professionals and craft labor to the FSV decommissioning site.
' O
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() | Radioactive Waste Volumes

|
| The expected volume of solid radioactive waste produced is nearly 128,000 cubic
| feet. This consists of 113,972 cubic feet from the PCRV and 13,991 cubic feet from
| the Balance of Plant (BOP). These values are detailed in ER Supplement Tables 3.4-

| 3 and 3.4 4.
|

| The radioactive waste volumes associated with a reference BWR and PWR are
l 670,000 cubic feet and 648,000 cubic feet respectively (Reference 2). This

represents a burial ground area of less than two acres for a reference LWR.

|
| The expected burial ground area for the radioactive wastes from Fort St. Vrain
| decommissioning is considerably less than two acres. This is a small area when
| compared to the release for unrestricted use of the approximately 50 fenced acres
| occupied by the plant buildings and stnictures.
I

4.3. ENVIRONMENTAL IMPACTS FROM ALTERNATIVES TO "ROPOSED
L ACTION
I
| The environmental impacts from both the DECON and SAFSTOR alternatives are

O | discussed in Sections 6 and 7 of the ER Supplement,

b |

| The SAFnTOR alternative considered for Fort St. Vrain involves a brief SAFSTOR
| preparation period, a decay period until 2N3, and a dismantlement period from 2N3
| to 2N6. The FSV plant can be prepared for the 52 year decay period by removing
| a few components from the prestressed concrete reactor vessel (PCRV) such as the
| helium circulators and the control rod drives, and then seal welding shut all of the
| penetrations to the PCRV. The decay period involves general industrial security
| provisions, typical industrial facility inspections, and general building maintenance.
| The final dismantlement methodology will be the same for S > FSTOR as is planned

| for DECON.
|
| The decay per od allows most of the radioactive materials to decay away. but remote
| handling techniques will still be required. Because of the reduced levels of radiation.
| SAFSTOR results in lower doses to workers (22 person rem versus 433 person-rem
| for dismantlement workers), and lower levels of tritium released in liquid effluent (28
| Curies versus 500 Curies). The waste volume is not significantly reduced, however,
| because the dismantlement methodology will remove the same amount of PCRV
| concrete as for DECON. The cost of SAFSTOR in constant 1991 dollars is $172.7
| million, which is greater than the $138.3 million cost of DECON in constant 1991
| dollars. However, by accounting for the cost of capital, the present value cost of
| SAFSTOR in discounted 1991 dollars is $58.7 million.

Al-5 !
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|/4. LOCAL SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY
l
| Short-Term Uses
|
| Section Vill of the Final Environmental Statement (FES) Related to the Operation of
| the Fort St. Vrain Nucler.r Generating Station concluded that the shon term effects
| from construction included erosion from freshly graded ground, unavoidable heavy
H traffic, and noise. While it is expected that decommis&ing will also result in some

of the same short term effects, these effects, as weit as additional ones, were
evaluated in Section 4 of the ER Supplernent. Specifically, the following effects were
evaluated:

I

1. Ambient air quality

1 2. Noise

|
3. Effects of chemical and blocide discharge

| 4. Effects of sanitary waste discharge

1

| 5. Endangered species

| g
| 6. Runoff

I

| 7. Socioeconomic

|
| As discussed in Section 4.0 of the ER Supplement, these short term effects are
| expected to be less pronounced than the effects from construction and possible
l continued plant operation. Tnerefore, it is concluded that the short term use of the

decommissioning area by decommissioning workers will not adversely affect the
i ptoductivity of the local area.
I

I
I Lone-Term Productlyity
I

| The Fort St. Vrain site consists of 2798 acres owned by PSC. Approximately 600
| acres within the site area is designated as the industrial complex, containing the
| reactor and power producing facility, of which oni) about 50 acres are fenced. The
| reactor building occupies only a few acres within the industrial complex. Farming
[ has been continued on the remaining site areas, including a portion of the industrial
'

area.

1 PSC does not intend to make the reactor area available for any use other than power
| production. 'Ihe facility includes a switchyard and transmission lines that are an g
| integral part of PSC's electric power distribution system, and will not change with
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U | FSV decommissioning. Also, the FSV site includes an Independent Spent Fuel
| Storage Facility (ISFSI) which is currently in use and is licensed through November
| 30,2011. The decommissioned site will be retained indefinitely as an industrial
L complex. Therefore, there is no conflict between short term uses and the long term

productivity of the FSV site.

L
j4.5. IRREVERSillLE AND IRRETRIEVABLE COMMITMENTS OF

| RESOURCES
I
| The generic implications of decommissioning power reactors were evaluated by the

| NRC in NUREG-0586 (Reference 2). The NRC concluded that:
|
| " Decommissioning of nuclear facilities is not an imminent health and safety problem,
j Decommissioning of a nuclear facility generally has a positive environmental impact.

J At the end of facility life, termination of a nuclear license is the goal. Termination

) requires decontamination of the facility so that the level of any residual radioactivity
remaining in the facility or the site is low enough to allow unrestricted use of the
facility and site. Cornmitment of resources, compared to operational aspects, is
generally small. The major environmental impact of decommissionirg is the
commitment of small amounts of land for waste burial in exchange for case of the

-

facility and site for other purposes."

1

|
' This is also true for Fort St. Vrain since decommissioning of the facility does not

,

| involve the commitment of any significant amount of resources. The facility, after
decommissioning, will continue to occupy the same space that was previously
evaluated in the NRC's Final Environmental Statement (FES) for operation of the

| | plant, with the addition of app oximately two acres for waste disposal at a licensed

| | wr ; burial site. No resources not previously considered in the FES are required
for decommissioning.

,

.

4.6. PROPOSED ACTION AND ALTERNATIVES

The alternatives considered for FSV decommissioning are DECON and SAFSTOR.

| These alternatives and the associated environmental impacts are discussed in Sections
j 6 and 7 of the ER Supplement. The conclusion of the discussion is that DECON is
| a reasonable decommissioning alternative for Fort St. Vrain, and the ssociated
| environmental impacts are less than those evaluated for decommissioning and

operation of typical Light Water Reactor facilities.-

! The cost of DECON at FSV is less than the cost of SAFSTOR on a constant dollar
| basis, but when the cost of capital is taken into consideration, the present value(q | SAFSTOR cost is less expensive than DECON. The FSV DECON cost is'j
| comparable to the DECON costs identified for LWRs.
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| Although DECON results in greater worker and public exposures than SAFSTOR,
| the worker doses are less than those for DECON or even for normal operations at
| LWRs. The potentiJ public doses resulting from postulated DECON accidents at
| FSV are greater than those postulated for LWRs, but they are less t. san those

| identified for hypothetical accidents while FSV was operating. DECON results in
| greater amounts of tritium released in liquid efnuent than S AFSTOR, but the planned
| release of 500 Curies of tritium during DECON is comparable to typical releases at
j numerous operating PWR facilities.
|
| The chief advantage of DECON over SAFSTOR is that it removes the uncertainties
| associated with future disposal costs and regulatory requirements. Also, DECON
| does not encumber future generations with the responsibility for this action.

I
| In general, the environmental consequences of DECON at Fort St. Vrain are not
| signincant when compared with accepted consequences of operating and
| decommissioning LWR power plants. No site specine characteristics were identined
| that would result in e . rimnmental impacts that would be signincantly different from
| those studied generically. '!b impacts of DECON at Fort St. Vrain are not
| significantly different from the impacts of DECON at LWRs, and they do not
| signincantly affect the human environment.
I

I O
I
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