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Attachment 1 to this submittal provides the updated site-specific cost estimate for Hope Creek.
Attachment 2 to this submittal provides the site-specific cost estimate for Salem Unit Nos. 1 and
2, and Attachment 3 to this submittal provides the site-specific cost estimate for Peach Bottom
Units 2 and 3. _

There are no commitments contained in this letter.

If you have any questions or require additional information, please do not hesitate to contact Ms.
Emily Maguire at (856)339-1023.

Sincerely,

s HU

Licensing Manager

cc: Mr. W. Dean, Administrator, Region |, NRC
Mr. R. Ennis, Project Manager, NRC
NRC Senior Resident Inspector, Salem
NRC Senior Resident Inspector, Hope Creek
Mr. P. Mulligan, Manager IV, NJBNE
Mr. L. Marabella, Corporate Commitment Tracking Coordinator
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I. Summary

This report presents estimates of the cost to decommission the Hope Creek Generating
Station Unit 1 (“Hope Creek™) following the end of the current licensed operating period
ending on April 11, 2046.

This report relies in part on a December 2002 report by TLG Services entitled
Decommissioning Cost Analysis for the Hope Creek Generating Station Unitl (“TLG
Report™), with updates to account for the time value of money and a change in
decommissioning method from DECON to a forty-year SAFSTOR. The TLG Report is
included in its entirety in Appendix B to this report.

This report is based on two fundamental assumptions: (1) spent nuclear fuel (“SNF™)
management costs will be borne by the United States Government; and (2) Hope Creek
will be placed in a forty-year period of safe storage following end of license in 2046.

While spent fuels management costs are discussed in this report and its appendices, those
costs are contractually the responsibility of the Government of the United States', and are
therefore not considered a liability that must be funded by the Hope Creek
Decommissioning Trust Fund. The Salem/Hope Creek site has an Independent Spent
Fuel Storage Installation (“ISFSI™), that is appropriately sized to receive all SNF
generated from the Hope Creek unit through its licensed life.

PSEG Nuclear considered the following three decommissioning options for Hope Creek:

e DECON: The equipment, structures, and portions of the facility and site
that contain radioactive contaminants are removed or decontaminated to a
level that permits termination of the license after cessation of operations.
Until 2008, this was the strategy that was to be used to decommission
Hope Creek.

e SAFSTOR: The facility is placed in a safe stable condition and maintained
in that state until it is subsequently decontaminated and dismantled to
levels that permit license termination. During SAFSTOR, a facility is left
intact, but the fuel has been removed from the reactor vessel and
radioactive liquids have been drained from systems and components and
then processed. Radioactive decay occurs during the SAFSTOR period,
thus reducing the levels of radioactivity in and on the material and
potentially the quantity of material that must be disposed of during
decontamination and dismantlement. This is the method PSEG will use to
decommission Hope Creek.

e ENTOMB: involves encasing radioactive structures, systems, and
components in a structurally long-lived substance, such as concrete. The
entombed structure is appropriately maintained, and continued
surveillance is carried out until the radioactivity decays to a level that

! See US Department of Energy Contract No. DE-CR01-83NE44411, Hope Creek Generating Station
Nos. 1 Unit Contract for Disposal of Spent Fuel and/or High-Level Radioactive Waste
(Jun. 13, 1983), as amended.
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permits termination of the license. Because most power reactors will have
radionuclides in concentrations exceeding the limits for unrestricted use
even after 100 years, this option will generally not be feasible and was not
deemed to be viable for Hope Creek.

This report assumes a forty-year period of safe storage for the Hope Creek unit after end
of its current licensed operating period”. PSEG Nuclear LLC, the Operator of Hope
Creek, has chosen a forty year SAFSTOR period (approximately 7.6 half-lives of the
radioactive isotope Cobalt 60) as a prudent measure to reduce overall radiation exposure
to workers during the decommissioning period. An added benefit of the SAFSTOR
method is that worker efficiency will be greater due to fewer radiological restrictions
during performance of the work. However, economic benefits from gains in efficiency
will be partially off-set by maintenance and security costs during the SAFSTOR period,
and these costs have been explicitly addressed in this report.

II. Methodology

The TLG Report provided in Appendix B to this report provided the primary source of
information related to costs associated with decommissioning Hope Creek. PSEG
personnel used the information in that report to develop the estimate applicable to
SAFSTOR described in this report.

Because costs were reported in the TLG Report in 2002 dollars, the first step in the
process was to escalate the 2002 costs to 2010 dollars. This re-evaluation produced an
increase adjustment of 27% for 2010 Labor & Equipment Costs over the 2002 TLG
Report. The New Jersey labor rates from 2003 through 2010 as well as Construction
Equipment Costs over the same time frame were used to develop the overall adjustment.
The SAFSTOR Decommissioning value was arrived at by taking the 2010 immediate
decommissioning cost and adjusting it to reflect significant reduction in residual
radioactivity thereby reducing/eliminating the radiation hazards during the dismantling
and demolition. This expected improvement will lead to a reduction in overall
decommissioning cost, and that improvement is reflected in this study. Details of the
adjustment factors used are provided in Table 2.

Aside from the conversion from 2002 to 2010 dollars, two other significant changes were
made to update the 2002 TLG Report to address the current forty-year SAFSTOR
strategy for Hope Creek. The first change involved shifting the initial costs for preparing
the plant for decommissioning from the start of the seven-year decommissioning and
dismantlement period assumed in the DECON scenario to prior to the start of the
SAFSTOR period. These up-front costs are incurred in three years immediately
following termination of operations. The second major change was adding a forty-year
period of safe storage prior to final decommissioning. A timeline of these activities is
shown in Appendix A to this report. Detailed information showing cash flows, major
events, and assumptions is contained in a one-page summary in Table 5 of this report.

2 The forty-year SAFSTOR period will begin after a three-year period during which systems are
drained, fuel is removed, and the plants are readied for safe storage.

-4-



Attachment 1

TII1. Tables



Attachment 1

Table 1: Summary of Deco'mmissioning Cost Elements- Hope Creek

Cost 20028 Cost 20103 Percent of
Work Category 3 (thousands) (thousands) Total Costs
Decontamination 30,745 39,046 2.4%
Removal 192,120 243,992 14.3%
Packaging 16,049 20,382 2.1%
Transportation 6,008 7,630 2.1%
Waste Disposal 132,615 168,421 14.6%
Off-Site Waste Processing 53,630 68,110 3.0%
Program Management (incl.
Eng. and Security) 260,625 330,994 42.0%
Spent Fuel Pool Isolation 9,060 11,506 1.6%
ISFSI Related (including capital) 40,239 51,103 12.1%
Insurance and Regulatory Fees 7,148 9,078 2.1%
Energy 11,769 14,947 1.4%
Characterization and Licensing Surveys 13,937 17,700 1.2%
Misc. Equipment and Site Services 9,157 11,629 1.1%
Total 783,102 994,539 100.0%
License termination
(10 CFR § 50.75 decommissioning activities) * 794,000
Site Restoration (non- 50.75 activities) 128,500

3 Includes contingencies.

* This total includes spent fuel management.



Attachment 1

Table 2: Summary of Cost Efficiency Adjustments- Hope Creek

Decommissioning
Non Contaminated
Contaminated
Spent Fuel Mgmt
Other Fixed

Sub-Total

Contingency

Total Hope Creek 1°

Factors

7%
29%
100%
100%

> Individual line items are rounded so totals may vary slightly due to round-off error.

TLG
2002$
(thousands)

$ 399,653
$ 163,239
$ 50,144
$ 40,823
$ 653,859

$ 129,241

$ 783,100

SAFSTOR
Adjustment Factors
Cost
Reduction
Cost Adjustment
Efficiency Contam. To
Factor Decontam.
TLG
20108
(thousands)
$ 507,559  90% 0%
$207,313 0% 25%
$ 63,683 100% 0%
$ 51,845 100% 0%
$ 830,400
$ 164,136
$ 994,537

SAFSTOR
20108
(thousands)

$ 456,803
$ 155,485
$ 63.683
$ 51,845
$727.816

$ 143,380

$ 871,196
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Location: Hope Creek Generating Station
Project: Decommissioning of Nuclear Plants After Safe Storage

Decommissioning Cost For Hope Creek Nuclear Power Plant After

Forty Years of Safe Storage

Analysis:
Bases of Cost - TLG Cost 2002

Plant Prep & Temp Service

Rigging Construction Control & Tooling
Security Staff (except Spent Fuel Mgt.)
Utility Staff (except Spent Fuel Mgt.)

Final Site Survey

Based on the cost of items to be decontaminated (from TLG estimate), determined that Contaminated
Factors represent approx. 29% of the total cost to decommission a Nuclear Plant. Therefore, Non -
contaminated factors represent approx. 71% of the total cost.

Cost Efficiency Factors:

The 2002 TLG Estimate was based on single unit demolition basis for Hope Creek, and in our review we
acknowledge an economy scale should be applied since Salem and Hope Creek will be done in tandem.
We will reference EPRI study ESC-4685 SIA 83-420 a Nuclear Power Construction study prepared by
United & Construction Inc. that supports multi unit construction has efficiency reduction (summarized
below).

Station Reactor Type Multi Unit Efficiency
Direct Craft Labor
1-2 1-3
Hope Creek BWR 11%-22% 28%-36% Data Source EPRI p. 3-79 & 3-80

Cost Assumptions:

Hope Creek -

In consideration of the EPRI study, efficiency reduced the variable costs. Fixed cost elements (see base cost
allocation above) remain constant on a per unit basis. The TLG cost was reduced by 10% since this will be
a mass demolition (non contaminated) vs. controlled demolition (contaminated)

The Spent Fuel will follow the same fact pattern and cash flow pattern as in the 2002 TLG Study for Hope
Creek.

Since decommissioning after 40 yrs would be equivalent to normal demolition work in a Fossil Plant an
additional allowance of 15% savings has been made to contaminated portion of the work only. (Working in
a contaminated area can account for a loss of productivity of an additional 25% or 2 Man Hrs/Day). The
breakdown of unproductive time is listed below, is based on field observations made at the nuclear sites.

Security: 0.5 MH 6.25%

Suit Up requirements (two times/day) 1 MH 12.5%

Clean up at the end of day 0.5 MH 6.3%
Total 2 MH 25.0%

The other factors affecting productivity in a contaminated area physical restrictions congestion, height
adjustment in work space (crawl space or 40ft. In the air), outage schedule (comprised time line) and
ALARA (leve] of allowance radiation) & proximity of other on going projects. The cost assumptions
correspond to present circumstances and to the present status & availability of technology.

-8-
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Table 3: Hope Creek Unit 1 SAFSTOR vs. Non-SAFSTOR Summary of Costs

20108
(millions)
Non SAFSTOR
Description TLG TLG (esc.)
2002 2010
Site Specific Cost
Lic. Termination 625.2 794.0
Spent Fuel Mgmt. 56.7 72.0
Site Restoration 101.2 128.5
Total (100% Share) 783.1 994.5
PSEG Share (w/Spent Fuel)® 783.1 994.5
Spent Fuel Costs (56.7) (72.0)
PS share (w/o Spent Fuel) 726.4 922.5
Site Restoration ( PSEG Share) (101.2) "(128.5)
PS share (w/o Site Restoration & Spent
Fuel) 625.2 794.0

SAFSTOR

PSEG
2010

670.7

72.0
128.5
871.2

871.2
(72.0)

871.2

(128.5)

742.7

§ The spent fuel management cost include an allocation from the contingency shown on table 2.
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TABLE 4: SCHEDULE OF ANNUAL EXPENDITURES
Hope Creek Unit 1 - SAFSTOR

(millions, 2010 dollars)
O&M Security
Equipment & During
Year Labor Materials Energy Burial Other Total SAFSTOR
2046 6.9 0.2 0.2 0.0 0.5 7.8
2047 352 4.0 1.1 0.9 39 45.1
2048 10.2 1.8 1.0 1.0 5.1 19.1
2049 2.6
2050 2.6
2051 26
2052 26
2053 2.6
2054 26
2055 26
2056 2.6
2057 2.6
2058 2.6
2059 2.6
2060 26
2061 26
2062 26
2063 2.6
2064 2.6
2065 2.6
2066 2.6
2067 2.6
2068 2.6
2069 2.6
2070 2.6
2071 2.6
2072 2.6
2073 26
2074 26
2075 2.6
2076 2.6
2077 2.6
2078 2.6
2079 26
2080 26
2081 26
2082 26
2083 ) 26
2084 2.6
2085 2.6
2086 26
2087 2.6
2088 2.6
2089 38.8 22 0.9 0.0 1.7 43.6
2090 38.3 13.1 0.9 24.4 10.4 87.1
2091 57.5 17.0 13 39.2 15.7 130.7
2092 1416 196 22 41.4 13.0 217.8
2093 1115 157 35 29.6 13.9 174.2

-10-
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2094 109.8 144 1.3 0.0 5.2 130.7
2095 58.4 244 0.9 0.0 34 87.1
Total 608.2 112.4 13.3 136.5 72.8 9432 104.0

-11-
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Table 5 Hope Creek 1 Cash Flows

Annual Expenditures DTF Fund Balance
Year thousands 2% Real Rate of Return SAFSTOR Notes

2010 dollars less expenditures Year

399,298 Balance as of 12/31/2010

2011 407.284
2012 415430
2013 423,738 Fund balances escalates at 2%
2014 432,213 per annum during remaining
2015 440,857 period of operation
2016 449,674
2017 458,668
2018 467,841
2019 477,198
2020 486,742
2021 496,477
2022 506,406
2023 516,535
2024 526,865
2025 537,402
2026 548,151
2027 559,113
2028 570,295
2029 581,702
2030 593,336
2031 605.202
2032 617.307
2033 629,653
2034 642,246
2035 655,091
2036 668,192
2037 681,556
2038 695,187
2039 709,091
2040 723,273
2041 737,738
2042 752,493
2043 767,543
2044 782,894
2045 798,552
2046 7,800 806,723 Expenses to put plant in
2047 45,100 777,757 SAFSTOR Condition, includes
2048 19,100 774,213 security and Q&M
2049 787,097 1 Annual Security and O&M
2050 800,238 2 cost during SAFSTOR is
2051 813.644 3 $2.6MM PSEG
2052 827,316 4
2053 841,263 5
2054 855,488 6
2055 869,998 7
2056 884,798 8
2057 899.894 9
2058 915.292 10
2059 930,997 11
2060 947,017 12
2061 963,358 13
2062 980,025 14
2063 997,025 15
2064 1,014,366 16
2065 1,032,053 17
2066 1,050,094 18

-12-
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2086
2087
2088
2089
2090
2091
2092
2093
2094
2095

43,600
87,100
130,700
217,800
174,200
130,700
87,100

1,068,496
1,087,266
1,106,411
1,125,940
1,145,858
1,166,176
1,186.899
1,208,037
1,229,598
1,251,590
1,274,022
1,296,902
1,320,240
1,344,045
1,368,326
1,393,092
1,418,354
1,444,121
1,470,404
1,497,212
1,524,556
1,552,447
1,539,896
1,483,594
1,382,566
1,192,417
1.042.065
932,207

863,751

13-

Costs during 7-year
decommissioning period
includes security and O&M
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Table 6: Decommissioning Waste Summary
Please see Table 5.1, Decommissioning Waste Summary, in the TLG Report, attached as
Appendix B to this report.
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Table 7: Detailed Cost Analysis
Please see Appendix C in the TLG Report, attached as Appendix B to this report.

-15-
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IV. Appendices
A. Time Line
B. December 2002 TLG Decommissioning Cost Analysis

-16-
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Appendix A: Time Line

Hope Creek 1

Activity
2046 2047 2048 2049 - 2088 2089 2090 2091 2092 2093 2094 2095
Shutdown
through
Transition X X X
Safe storage period X
Decommissioning

and Site Restoration X X X X X X X

-17-
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Appendix B: December 2002 TLG Decommissioning Cost Analysis

-18-
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EXECUTIVE SUMMARY .

This report presents the costs to promptly decommission (decontaminate and
dismantle) the Hope Creek Nuclear Generating Station (Hope Creek) following a
scheduled cessation of plant operation. The analysis relies upon the site-specific,
technical information developed for a previous evaluation prepared in 1995-96,

- updated to reflect current plant conditions and operating assumptions. The

estimate is designed to provide PSEG Power, LLC with sufficient information to
assess its fimancial obllgatlons as they pertain to the eventual decomms31onmg of

" the. nuclear station.

The estimate is based on numerous fundamental assumpmons including reg'ulatoxy
requirements, project contingencies, low-level radicactive waste disposal practices,
high-level radicactive waste management options, and site restoration requirements.
The estimate incorporates a cooling period of approximately five years for the ;spent
fuel that resides in the plant’s storage pool when operations cease. Any residual fuel
remaining in the pool after the five-year period will be xelocated to an on-site, interim,
storage facility to await the transfer to a DOE facility. The estimate also mcludes the -
dismantling of non-esserrhal structures and limited restoranon of the site. -

Alternahves and Regw_ilamon

The Nuclear Regulatory Commission (NRC) provuied general decommsmonmg

~guidance in fhe rule adopted on June .27, 1988.11 In this rule the NRC set forth

technical and financial criteria for decommissioning licensed nuclear facilities. The -
regulations addressed planning needs, timing, funding methods, and environmental
review requirements for decommissioning. - The rule also defmed three
decommissioning alternatives as being act:eptable to the NRC - DECON, SAFSTOR,

-and ENTOMB.

DECON is: defihed. as "the alternative in which the, equipment,
structures, and portions of a facility and site ‘containing radioactive
contaminants are removed or decontaminated to a level that permits the
property to be released for unrestricted use shortly a.ﬁ:er cessation of
operamons "[23

U.8. Code of Federal Regulations, Title 10, Parts 80, 40, 50, 51, 70 and 72 "General
Requirements for Decommissioning Nuclear Facilities," Nuclear Beg!ﬂafory Commission,
Federal Register Volume 53, Number 123 (p 24018 et seq. ), June 27, 1988.

z Tbid. Page FR24022, Column 3.

I .Qpr'ni(:es. ne. | . ) Copyright PSEG Nuclear 189%/2000
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SAFSTOR is defined as "the alternative in which the nuclear facility is

placed and maintained in a condition that allows the nuclear facility to be

safely stored and  subsequently decontaminated — (deferred
.decontamination) to levels that permit release for unrestricted use,"s

Decommissioning is to be completed within 60 years, although longer

time periods will be cons1dered When necessary to protect public health.
and safety.

ENTOMB is defined as "the alternative in which radioactive

contaminants are encased in a structurally long-lived material, such as

concrete; the entombed structure is appropriately maintained: and

continued surveillance is carried out until the radicactive material

decays t0.a level permitting unrestricted release of the property."ld~ As

with the SAFSTOR alternative, decomm:.ssmmngls currently required to .
“be completedmthm 60 years.

T.he 60-year restriction has limited the practicality of the ENTOMB alternative at
commercial reactors that generate significant amounts of long-lived radioactive
material. As such, the NRC is currently re-evaluating this option and the techmical
requirements and regulatory actions that Would be necessary, for emtombment to
become a viable optmn_ . '

CIn 1996 the NRC published revisions to the general requu:ements for
decommissioning nuclear power plants to clarify ambiguities and codify procedures
and terminology as a means .of enhancing efficiency and. uniformity in the
decommissioning process. The amendments allow for greater public participation and
‘better define the transition process from operations to decommissioning. Regulatory
Guide 1.184, issued in July 2000, further describes the methods and procedures
that are acceptable to thie NRC staff for implementing the requirements of the 1996

. .revised rule that relate to the initial activities and the major phases of the

decommissioning process. The costs and schedules presented in this analysis-follow
the general guidance and process described inthe amended regulations.

‘Methodology
The methodology used to develop the estimate described within this document follows

the basic approach originally presented in the cost estimating guidelinesll’ developed
by the Atomic Industrial Forum (now Nuclear Energy_Insﬁmte)_. This reference

8 Ibid. '

4 Ibid. Page FR24023, Column 2. '
TS8. LaGuardia et al., "Guidelines for Producing Commermal Nuclear Power Pla.ut
Decommissioning Cost Estimates," ATF/NESP-036, May 1986.

IZLG Servzces Inec. : Copyright PSEG Nuclear 1999/2000
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describes a unit factor method for determining decommissioning activity costs. The
unit factors used in this analysis incorporate site-specific costs, and the latest available
information on worker productivityin decommlssmmng

The estimate also reﬂects lessons learned from TLG’s involvement in the Shippingport

- Station Decomm:tssmmng Project, completed in 1989, as well as the decomm1531onmg

of the Cintichem reactor, hot cells-and associated fac:ﬂmes completed in 1997. In
addition, the planning and engineering for the Pathfinder, Shéreham, Rancho Seco,
Trojan, Yankee Rowe, Big Rock Point, Maine Yankee, Humboldt Bay-38, Oyster Creek,
Connecticut Yarikee and San Onofre-1 nuclear units have provided additional insight

into the process, the regulatory aspects, a.ud techmcal cba]lenges of decomm1551omng. :
commercial nuclear units. :

. An activity duration critical path is used to determine the total - decomm:zsszlomng
program schedule. The schedule is relied upon in caleulating the carryihg costs, which -

include program management, administration, field engineering, equipment.rental,
and support services such as quality control and security. This systematic approach for
assembling decomrissioning estimates ensures a hlgh degree of conﬁdence in the

. reliability of the resulting costs.

| _ -Cc}ntingengy_

Consistent with industry practice, contingencies are applied to the decontamination

and dismantling costs developed as "specific provision for unforeseeable elements of -

cost within the defined project scope, particularly important. whére previous:

- experience relating estlmat% and actual costs has shown that unforeseeable €vents
which will increase costs are likely to occur”® The cost elements in the estimate is .
‘based on ideal condmonS' therefore, the types of unforeseeable events that are almost

certain to occur in decomm:ssmnmg, based on indusiry experience, are addressed

-through a percentage contingency applied on 2 Jine-item basis. This contingency factor .

is a nearly universal element in all large-scale construction and demolition projects. It
should be noted that contingency, as used in this estimate, does not account for price

. escalation and inflation In the cost of decommissioning over the remaining operating
Iife of the statton. . .

The use and role of contingency iviﬂa:in decommissioning esﬁniates_ is not a safety
factor issue. Safety factors provide additional security and address situations that may

never occur. Contingency funds, by contrast, are expected to be fully expended

throughout the program. Inclusion of contingency is necessary to provide assurance.

+that sufficient funding will be available to accomplish the intended tasks.

Project and Cost BEngineers’ Handbool, Second Edition, American Assoclamon of Cost Engineers,
Marcel Dekker, Tnc., New York, New York, p. 239
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Low-Level Radioactive Waste Disposal

The contaminated and activated material generated in the decontamination and
dismantling of 2 commercial nuclear reactor is classified as low-level (radioactive)
waste, although not all of the material is suitable for “shallow-land” disposal. With the
passage of the “Low-Level Radioactive Waste Disposal Act’ ir 1980, and its
Amendments of 1985,[1 the states became ultimately responsible for the disposition of
radloactrve waste generated within their own borders. :

New Jersey is a membex of the three-state Atlantic Interstate Low-Level Radioactive
Waste Management Compact, formed after South Carclina formally joined the
Northeast Regional Compact. The Barnwell Low-Level Radioactive Waste
Management Facility, located in South Carolina, is expected to be available-to PSEG

" Nuclear to support the decommissioning of Hope Creek. It is also assumed that PSEG
Nuclear could aceess other disposal sites should it prove cost effective. As such, rate
schedules for both the Batnwell and the Envirocare fac:.hty in Utah were usedto
“generate disposal costs. :

ngh Level Radloactlve Waste Management

Congress passed the “Nuclear Waste Policy Act’® in 1982 assigning the responsib:hty

for disposal of spent nuclear fuel created by the commercial nuclear generating plants
to the DOE. This legislation also created a Nuclear Waste Fund to cover the cost of
the program, which is funded by the sale of electricity from nucledr reactors since-
1993, and an estimated equivalent value for assemblies Irradiated prior to 1983. The
Nuclear Waste Policy Act, along with the individual disposal.contracts with utilities,
specified that the DOE was to begin accepting spent fuel by January 31, 1998.

Since the original legislation, the DOE has announced several delays in the program .

schedule. Operation -of DOE's. yet-to-be constructed geologic repository is currently

scheduled for the year 2010, assuming that the licensing could be completed

expeditiously and a national transportation system established. The agency has no

plamns for receiving spent fuel from commercial nuclear plant sites prior to this date
.. and startup operatmns may be phased in, c:reahng addlmonal delays-

The NRC requires hcensees to establish a program ’co manage and prov1de funding for
the caretaking of all irradiated fuel at the reactor site until title of the fuel is
transferred to the DOE. For estimating purposes, PSEG Nuclear has assumed that,
the high-level waste repository,” or some interim storage facility, will be fully

7

“Low-Level Radioactive Waste Policy Amendments Act of 1885, Public La.w 99-240, 1/15/86.
“Nuclear Waste Policy Act of 1982 and Amendments ”U.S. Department of Energy’s Office of
Clvﬂla.n Radioactive Manadgement, 1982, )

8
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. operational by 2015. Interim storage of the fuel, until the DOE has completed the .

transfer, will be in an independent facility located on the Artificial Island site. This
will allow PSEG Nuclear to proceed with decommissioning and terminate its
operatmg hcenses in the shortest time poss1ble

The spent fuel storage facility, which is mdependently hcensed and operated, will be

sized to accommodate the mventory of spent fuel residing in the plant’s storage pools
at the cessation of operations, in addition to amy operational inventory already in
residence. When emptied, the station could be dismantled without maintaining the
wet storage pools. Based upon this scenario, and an anticipated rate of transfer, spent
fuel is projected to.remain on site for approximately 20 years following the cessatlon of .
plant operatlons.

—r—-

- Site Restoration

The efficient removal of the contaminated materials at the 'site may resulf:in’
damage to many of the site structures. Blasting, coring, drilling, and the other

- .decontamination activities will substantially damage power block structures,

potentially weakenmg the foohngs and structural supports. Prompt demolitior once
the license is terminated is clearly the most appropriate and cost-effective option. It
is unreasonable to anticipate that these structures would be repaired. and preserved
after the radiological contamination is removed. The cost to disSmantle site
structures with a work force already mobilized is more efficient and less costly than
if the process were deferred. Experience at shutdown generating stations has shown

~ that plant facilities quickly degrade without maintenance, adding additional

expense and creating potential hazards to the public and to the demolition work
force. Consequently, this study assumes that site structures will be removed to a
nominal depth -of three feet below the local grade level wherever possnble The site
will then be graded and stabﬂ:zei

Su_mmag;

The DECON decommissioning - alternative mvolves the prompt removal of the
contaminated and activated plant components, including structural materials, from
the site following permanent shutdown. The facility operator may then have
unrestricted use of the site with no further requirement for a license. This study
assumes that the remainder of the non-essential plant systems and structures, not

previously removed in support of license termination, are dlsmantled and the site
restored.

The scenario analyzed for the purpose of generating the estimate is described in
Section 2. The assumptions are presented in Section 3, along with schedules of annual
expenditures. The major cost contributors are identified in Section 6, with detailed

TT.(: Sermieoe Tne. Convricsht PRF(I Nriolonr 7999/201030
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L

activity c'tost.s, waste volumes, and associated manpower requirements delineated in
Appendix C. A cost summary is provided at the end of this section for the major cost
components.

TLG Services. Tne. . Copyright PSEG Nuclear 1999/2000 .
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‘COST SUMMARY
(Thousands of 2002 Dollars)
Activity " ‘ " Cost
. Decontamination ' ' © 80,745
. Removal . : 192,120
"Packaging - - o 16,049
Transportation _ ' : - : - 6,008
‘Waste Disposal S e 132,615
| . Off-site Waste Processing ' ' .- b3630
! "' Program Management (including Engmeermg and Securlty) - 260,625 -
. Spent Fuel Poocl Isolation . . 9,060 .
ISFSI Related (including capital): - - ) 40,239
Tnsurance and Regulatory Fees ) : 7,148
Energy = - - R " © 11,769
Characterization and Llcensmg Surveys. o : - -.18,987 .
Misc. Equipment and Site Services .. . 9187
Totalr . SR 783,102
License Termination 2 ! - e . 681,889
Site Restoration - - 101,213
m Colum;:s may not add due to rounding.
; . B Tncludes spent fuel management expenditures.
| " TL.G Services. Inc. ' o Copyright PSEG Nuclear 1999/2000
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1. INTRODUCTION

\

This decommissioning analysis is designed to provide PSEG Power with sufficient
information to prepare the financial planning documents for decommissioning, as
required by the Nuclear Regulatory Commission NRC or Commission). It is not a
detailed assessment, but a financial analysis prepared in advance of the
engineering and planning that will be required to carry out the decomm51omng of
the Hope Creek Nuclear Generating Statlon (Hope Creek).

1.1 OBJECEITVES OF STU'.DY

The objectwes of t}us study are to prepare comprehensive estimates of.the
costs to decommission Hope Creck for the scenario outlined in Section: 2; to
define a segtience of events, and project the wolume of waste produced from
the decontammatnon and d]smanthng activities. :

For the purposes of this study, the shutdown date was taken as April 11,
2026. This time frame, which- reflects 40 years of operating life, was used as
ad input for scheduling the decommlsmonmg activities..

1.2 .SITE DESCRIP’E[ON

Hope ' Creek is Jocated on the southern part of Artificial Tsland on the east bank
of the Delaware River in Lower Alloways-Creek Township, Salem County, New
Jersey. The site is 15 miles south of the Delaware Memorial Bridge, 18 miles
south of Wilmington, Delaware, 30 miles southwest of Philadelphis, -
Pennsylvama, and 7% miles southwest of Salem, New Jersey. '

The Nuclear Steam Supply System (NSSS) consists of a boﬂmg water reactor
and a two-loop recirculation system. The generating unit has a rated core
thermal power of 8,298 MWt (thermal) with a corresponding gross electrical’
output of approximately 1,118 MWe and a met electncal output of 1 0867
megawatts (electric).

The two-loop reactor recirculation. system contains two, vertical centrifugal
pumps and is located within the “primary comtainment structure” This
structure consists of the drywell, the suppression system, and interconnecting
vént system. The drywell is a steel pressure vessel in the shape of a Iight bulb.
The pressure suppression chamber is a torus-shaped steel pressure vessel
located below and encircling the drywell.

TLG Services. Inc.’ . : . Copyright PSEG Nuclear 1999/2000 -
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1.3

This chamber is connected to the drywell by eight equally spaced vent pipes.
These vent pipes are connected to a common header within the suppression
chamber. Eighty downcomers, connected to the header, terminate below the
water level of the suppression pool. .As a system, the drywell, suppression
chamber, and interconnecting plpmg, acts to reduce the pressure increase in the
event of a local process system piping failure.

' Heat produced in the reactor is converted to electrical energy by the power

conversion system. A turbine-generator system converts the thermal energy of
steam produced in the reactor vessel into-mechanical shaft power and then into
electrical energy. The unit’s turbine generator consists of a tandem compound, -

six-flow, non-reheat unit. It is comprised of one doubleflow, high-pressure
turbine and three double-flow, low-pressure turbines dxiving a direct-coupled
generator at 1,800 rpm. The turbine is .operated in a closed feedwater cycle,
which condenses the steam; the condensate/feedwater is returned to the reactor

" recirculation system. Heat rejected in the main condenser is removed by the-
circulating Water system.

The circulating water system is-designed to circulate the flow of water reunred

. "to removed the heat. load from the main condenser and other auxiliary

equipment and to discharge it to the atmospheré through a natural draft cooling
tower. Some heat may be réjected t6the Delaware estuary from. the cold ‘water
side of the cooling tower in the form of 'blowdovm.

RE GULATORY GU]DAN CE

.‘Iihqe NRC provided initial decommissioning guidance in its rule "General
Requirements for Decommissioning" Nuclear Facilities," issued in Jume
1988.10* - This rule set forth technical and financial criteria for
decommissioning licensed nuclear facilities. The regulation addressed
decommissioning planning mneeds, timing, funding methods, and
environmental review requirements. The intent of the rule was to ensure that
decomumissioning would be accomplished in a safe and timely manner and
that adequate funds would be available for this purpese. Subsequent to the
rule, the NRC issued Regulatory Guide 1.159, “Assuring the Availability of
Funds for Decommissioning Nuclear Reactors,”® which provided guidance to

_ the lcensees of nuclear facilities on the financial methods acceptable to the

NRC staff for complying with the requirements of the rule. The regulatory .
guide addressed the funding requirements and provided guidance on the .
content and form of the ﬁnanc1a1 assurance mechanisms indicated in the rule
amendments.

> Annotated references for citations in Sections 1-8 are provided in Section 7.

TLG Services. Inc. ' N Copvrisht PRF(Z Niclear 78999/2000
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The rule defined three decommissioning alternatives as being acceptable to
the NRC: DECON, SAFSTOR, and ENTOMB. It also placed limits on the
time allowed to complete the decommissioning process. For SAFSTOR, the
process is restricted in overall duration to 60 years unless it conld be shown
that a longer duration is necessary to protect public health and safety. The
guidelines for ENTOMB are similar, providing the NRC with both sufficient

. leverage and flexihility to ensure that these deferred options are only used in

situations where it is reasonable and consistent with the definition of
decommissioning. At the conclusion of a 60-year dormanew period (or longer
for ENTOMB if the NRC approves such a case), the site would still require
significant remed_mtlon to meet the deﬁmtlon of u.nrestncted release and-
Jlicense termination.

The ENTOMB alternative has not been viewed as a viable o_ptlon for power

" reactors due to the significant” fime required fo isclate the long-liwmed

radionuclides for decay to permissible levels. However, with recent
rulemsaking permitting the controlled release of a site, the NRC has re-
evaluated this alternative. The resulting feasibility study, based upom an
assessment by Pacific Northwest National Laboratory, concluded that the
method did have conditional merit for some if not most reactors. However,
the staff also found that additional rulemaking would be needed before this
option could be treated as a generic alternative. The NRC is considering
rulemaking to alter the 60-year time for completing decommissioning and to
clarify the use of engineered barriers for reactor entombments. Pending
completion of such rulemaking, entombment requests will be handled on a
case-by-case basis.

- In 1996, the NRC published revisions to the general requirements for

decommissioning nuclear power plants.®! When the decommissioning
regulations were adopted in 1988, it was assumed that the majority of
licensees would decommission at the end of the operating license life. Since
that time, several licensees permanently and prematurely ceased operations

. without having submitted a decommissioming plan. Tn addition, these

licensees requested exemptions from certain operating requirements as being
unnecessary once the reactor is defueled. TFach case was handled
individually without clearly defined generic requirements. The NRC
amended the decommissioning regulations in 1896 to clarify ambiguities and
codify procedures and terminology as a means of enhancing efficiency and

"~ uniformity in the decommissioning process. The new amendments allow for

greater public participation and better define the tramsition process from
operations to decommissioning.

TTA3 Services. Tne. : Copyright PSEG Nuclear 1999/2000
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Under the revised regulations, licensees would submit written certification to
the NRC within 30 days after the decision to cease operations. Certification
would also be required once the fuel was permanently removed from the
reactor vessel. Submittal of these notices would entitle the licensee to a fee
reduction and eliminate the obligation to follow certain requirements needed
only during operation of the reactor. Within two years of submitting notice of
permanent cessation of operations, the licensee would be required to submit a’
. Post-Shutdown Decommissioning Activities Report (PSDAR) to the NRC.. The-
" PSDAR describes the planned decommissioning activities, the associated
sequence and schedule, and an estimate of expected costs. Prior to completing’
decommissioning, the licensee would be required to submit an application to -
the NRC to terminate the hcense, along with a license termination plan

@TP). . | . | . P
1.':3.1 Nuclear Waste Policy Act . S

Congress passed the Nuclear Waste Policy Acti#l in 1982, assigning the
responsibility for disposal of spent nuclear fuel from the commercial
nuclear generating plants to the Department of Energy (DOE). Two
. permanent disposal facilities were envisioned, as well as an interim
facility. To recover the cost ‘of permanent spent fuel disposal, this
legislation created a Nuclear Waste Fund through which money was to
be - collected. from the consumers of the electricity. generated "by
_ commercial nuclear power -plants. The Nuclear Waste Policy Act,
along .with the individual disposal contracts with utilities, specified
_ that the DOE was to begin accepting spent fuel by January 31, 1998.

After pursuing a national site selection process, the Act was amended
in 1987 to designate Yueca Mountain, Nevada, as the only site to be

_ evaluated for geologic disposal of high-level waste. Also In 1987, the:
DOE' announced a five-year -delay in the opening date for the
repository, from 1998 to 2003. Two years later, in 1989, an additional
7-year delay was announced, primarily due to problems in obtaining
the required permits from the state of Nevada to perform. the required
characterization of the site.

Generators have responded to this impasse by initiating legal action
and constriicting supplemental storage as a means of maintaining
necessary operating margins. In a recent decision, the U.S. Court of
Appeals for the Federal Circuit reaffirmed the utility position that
DOE had breached its contractual obligation. However, even with the
August 2000 ruling,® DOE’s position has remained unchanged. The
" agency conhnues to maintain that its delayed performance is

TLG Services, Inc. L : . Copyright PSEG Nuclear 1999/2000
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" unavoidable because it does not have an ‘operational repository and
does mot have authority to provide storage in the interim.

Consequently, DOE has no plans to receive spent fuel from commercial
U.S. reactors before the year 2010.

The NRC requires licensees to establish a program to manage amd
provide funding for the management of all irradiated fuel at the
reactor until title of the fuel is transferred to the Secretary of Energy
in 10 CFR 50.54 (bb).[81 This fundihg requirement is fulfilled through
inclusion. of certain high- level Waste cost elements within the
estimates, as described below. . : :

For estimating purposes, PSEG Nuclear has assumed - that, the high-level

waste repository, or some interim storage facility, will be fully
operational by 2015. Interim storage of the fuel, until fhe DOE has
completed the transfer, will be in an independent facility located on the
Artificial Tsland site. This will allow PSEG Nuclear to proceed with-
decommissioning and terminate its operating license In the shortest time

. possible.

- Based upozi the projected capacity of the spent fuel storage pool,

supplementsal storage will be required before the current operating
license expires $0 as to maintain full core off-load capability. Therefore,

" this analysis assumes that an on-site independent spent fuel storage

installation .ISFSI) will be constructed to support plant operatlon and
will be avallable to support decomms&omng

The spent fuel storage facﬂlty, which is mdependenﬂy hcensed and
operated, will be sized to accommodate the inventory of spent fuel.
residing in the plant’s storage pool at the cessation of operations, in
addition to ‘any operational inventory glready in residence. When
emptied, the station could be dismantled without maintaining the wet
storage pool. “Based upon this scenario, and an anticipated rate of
transfer, spent fuel is projected to remain on site for approximately 20
years following the cessation of plant operations.

Expenditures are included in the analysis for the isolation and

continued operation of the spent fuel pool throughout the first five
years of decommissioning. Expenses are also included for loading the
spent fuel assemblies remaiming in the storage pool after the cessation
of plant operatlon into multi-purpose canisters, for canister costs and
overpacks, and for the operation of the ISFSI through the year 2046, -
when all the fuel is expected to be transferred to the DOE.

TT L2 Qovnisrne Tnna : Copvrisht PSEG Nuclear 1939/2000
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1.3.2 Low-Level Radioactive Waste Policy Amendments Act .

Congress passed the “Low-Level Radioactive Waste Disposal Act” in
1980, declaring the states as being ultimately responsible for the
disposition of low-level radioactive waste generated within their éwn
borders. The federal law encouraged the formation of regional groups or
compacts to implement this objective safely, efficiently and econdmically,
and set a target date of 1986. With little progress, the “Amendments Act”
of 198517 extended the target, with spec1ﬁc milestones and stiff sancttons
for non-comphance :

_ New J ersey is a member of the three-state Atlantic Interstate Low-Lavel.
Radicactive Waste Management Compaet, formed after South Carolina
formally joined the Northeast Regional Compact. The Barnwell Low-

. Level Radioactive Waste Management Facility, located im. ‘South
Caroling, is expected to be available to PSEG Nuclear to support the
decommissioning of Hope Creek. - It is also assumed that PSEG Nuclear
could access other disposal sites should it prove cost-effective. As such,

_rate schedules for both the Barnwell as well as the Env:lrocare facility in

. Utah were used to generate dlsposal costs

1.8.3 Radiological Critena for License Termination

In 1997, the NRC published Subpart E, “Radiological Criteria for

. License Termination,”® amending Part 20 of Title 10 of the Code of
Federal Regulations (10 CFR §20). This subpart provided xadiological

© criteria for releasing a facility for unrestricted use. The regulation
provides that the site could be released for unrestricted use if
radioactivity levels are such that the average member of a critical
group would not receive a Total Effective Dose Equivalent (TEDE) in
excess of 25 millirem per year, and provided residual radioactivity has
been reduced to levels that are As Low As Reasonably Achievable
(ALARA). The decommissioning estimate for Hope Creek assumes that
the site will be remediated to a residual level- consmtent with the NRC-
prescribed level.

It should be noted that the NRC and the Envi:éonmental Protection
Agency (EPA) differ on the amount of -residual radioactivity
considered acceptable in site remediation. The EPA has two limits
that apply to radioactive materials. An EPA limit of 15 millirem per
vear is derived from criteria -established by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA
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or Superfund). An additional limit of 4 mi]llrem per year, as defined in
40 CFR Part 141.16, is applied to drinking water.

On O..c.tober 9, 2002, the NRC signed an agreement with the EPA on

the Tadiological decommissioning and decontamination of NRC-
licensed sites. The Memorandum of Understanding MOU) provides
that EPA will defer exercise of authority under CERCLA for the
majority of facilities decommissioned under NRC authority. The MOU
also includes provisions for NRC and EPA consultation for certain sites
when, at the time of license termination, (1) groundwater
contamination ‘exceeds EPA-permitted levels; (2) NRC contemplates

restricted release of the site; and/or (8) residual radioactive soil

_ concentrations eXceed levels defined in'the MQU.

The MOU does not impose any new requirements on NRC licensees -

and-should reduce the involvement of EPA with NRC licensees who.aze
decommissioning. Most sites are expected to meet the NRC criteria for
unrestricted use, and the NRC believes that only a-few sites will have
groundwater or soil contamination in excess of the levels specified in
the MOU that trigger consultation with EPA. However, if there are
other hazardous materials on the site, EPA may be involved in the
cleanup. As such, the possibility of dual regulatlon remains for certain
Licensees.

TLG Services, Inc. ) Copyright PSEG Nuclear 1999/2000
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5. DECOMMISSIONING ALTERNATIVE

" The following section describes _ﬂﬁ.e basic activities associated with the DECON
~ decommissioning alternative. Although detailed procedures for each activity identified

are not provided, and the actual sequence of work may vary, the activity &escriptions
provide a basis not only for estimating, but also for the expected scope of work, ie.,
engineering and planning at the time of decommissioning.

The - conceptual approach that the NRC has described inm its regulations divides
decommissioning into three phases.. "The initial phase commences with the. effective

** date of permanent cessation of operations and involves the transition of both plant and

licensee from reactor operations, ie., power production, to facility de-activation and
closure. During the first phase, notification is to be provided to the NRC certifying the
permanent cessation of operafions and the removal of fiiel from the reactor vessel. ’I‘he,
licensee would then be proh:blted from reactor operation.

The second phase encompasses activities during the stora{ge period or during major .

decommissioning activities, or a combination of the two. The third phase pertains to
the activities involved in license termination. The decommissioning estimates

developed for Hope Creek are also divided into phases or periods; however, .
.demarcation of the phases is based upon major milestones Wlt'hm the prOJect or

mgmﬁcant changes inthe pro;ected expenditures.

L}

21 PERIOD1- PREPARATIONS

In anﬁcipaﬁon of the cessation of plant operations, detailed preparations are
undertaken’ to provide -a smooth iramsition from plant operations to site
' decommlsmomng. Through implementation -of a staffing transition. plan, the
organization required to manage the intended decornmissioning activities is
assembled from available plant staff and outside resources. Preparations

include the planning for permanent defueling of the reactor, revision of

technical specifications applicable to the operating conditions and requirements,
a characterization of the facﬂl’cy and major components and the development of
the PSDAR

211 Engjgeeﬁng and Planning L
The PSDAR, required within two years: of the motice to cease operatioﬁs,
provides a_ description of the licensee’s planned decommissioning
activities, a timetable, and the associated financial requirements of the

intended decommissioming program. Upon receipt of the PSDAR, the -

NRC will make the document available to the public for comment in a
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local hearing to be held in the vicinity of the reactor site. Ninety days
begm to perform major decommissioning acmwtles under a mod:ﬁed 10
CFR §50.59 procedure, ie., without- specific NRC. approval. Major
activities are defined as any activity that results in permanent removal of
major radicactive components, permanently modifies the structure of the
containment, or results in dismantling components (for shipment)
containing Greater-than-Class C waste (GTCC), as defined. by 10 CFR
§61. Major components are further defined as compﬁsiﬁg the reactor .
vessel and internals, large bore reactor system piping, and other large
components -that are radioactive.’ The NRC includes the. fo]low:ng- o
additional criteria for use of the §50.59 process in decommissioning. The
proposed actlv:Lty must not:

foreclose release pf the sitefor possible unresmcted use,
significantly increase decommissioning.costs,’

_ cause any significant environmental impact, or
violate the texms of the licensee’s existing license.

$ 0 ¢ o

" Existing operational technical specifications are reviewed and modified to
" reflect plant conditions and the safety concerns associated with
permanent cessation of operations. The environmental impact associated
with the planned decommissioning activities is .also -considered.
Typically, a licensee will not be allowéd to proceed if the consequences of

a particular decommissioning activity are greater than bounded by

previously evaluated environmental assessments or Impact statements. . .

~ In this instance, the licensee would have to submit 2 icense amendment
for the specific activity and update the environmental report. '

The decommissioning program outlined in the PSDAR will be designed to
accomplish the required tasks within the ALARA guidelines (as defined
in 10 CFR §20) for protection of personnel from exposure to radiation
hazards. It will also address the continued protection of the health and
safety of the public and the environment during the dismantling activity.
Consequently, in conjunction with the development ‘of the PSDAR,

" activity specifications, cost-benefit and safety analyses, work packages
and procedures must be assembled in support -of the proposed
decontammauon and dismantling activities.
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2.1:2 Site Preparations

Following final plant shutdown, and in - preparation for actual
decommissioning activities, the following activities are initiated: '

e Characterization of the site and surrounding environs. This includes
radiation surveys of work areas, major components (including the.
reactor vessel and its internals), samplihg of internal piping
contamination levels, and primary shield cores.

-e Tsolation of the spent fuel storage pool and fuel handling systems, -
" such that decommissioning operations could commence on the balance
of the plant. Decommissioning operations are scheduled around:-the
fuel handling area to the greatest extent possible such that the overall
project schedule is. optimized. The fuel will be framsferred to the DOE .
as it decays to the point that it meets the heat load criteria of the
containers and, as such, it is assumed that the fuel pool will remain
operational for a minimum -of five years following the cessation: of
plant operatlons :

e Spec:ﬁcatldn of transport and disposal require}nents for acm\rated
materials and/or hazardous materials, mcludmg shlelamg and waste
stabilization.

» Development of procedures for occupational exposure control, control
and release of liquid and gaseous effluent, processing of radwaste.
(ncluding” dry-active ‘waste, resins, filter media, metallic and non-
metallic components generated in decommissioning), site securlty a:ud

. emergency programs and industrial safety.

2.2 PERIOD 2- DECOMMISSION]NG OPERATIONS

Slgnlﬁcant decommrssmnmg activities in this phase include: -

o Construction of temporary facﬂltles and/or modjﬁcamon of existing facilities
to support dismantling activities. This may include a centralized processing

area to facilitate equipment removal and component preparations for off-site
- disposal.

e Reconfiguration and modification of site structures and facilities as needed

to support decommissioning operations. This may include the upgrading of,
roads (on- and off-site) to facilitate hauling and transport. Building

TLG Services, Tne. " Copyright PSEG Nuclear: 1999/2000
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. modifications may be required to the Reactor Building to facilitate aecess of
large/heavy equipment. Modifications may also be required to the refueling
area of the Reactor Building to support the segmentahon of the reactor
vessel internals and component ext,rachon.

»  Design and fabrication of tempora:ry and permanent shielding to support
' removal and transportation activities, construction of contamination control
envelopes, and the procurement of specialty ﬁoo]ing.

° Procurement (lease or purchase) of sblppmg camsters, cask ]Jners and
mdustnal packages . .

° Decontamanatlon of components and plpmg systems as requn-ed to comtrol
(minimize) worker exposure.

+ . Removal of piping and components no longer essential to suppert
decommissioning operations.

® -Disc'onnection of the control blades from ‘the cb:ivee on the-vessel lower head.
Blades are transferred to the spent fuel pool for packaging.

» Transfer of the steam separator and dryer assemblies to the dryer-separator
" pool for segmentation. Segmentation will maximize the loading of the
shielded transport casks, ie., by weight and activity. The operations are
conducted under water using remotely operated toolmg and contamination
controls.

» Disassembly, segmentatlon and jpackagmg of the core shroud and .in-core
guide tibes. Some of the material is expected to exceed -Class C disposal
requirements. As such, those segments will be packaged in a modified fuel
canister for geologic disposal. Interim storage can be in the pool, as space
permits, or in the ISFSI. .

. . e Removal and éegmentaﬁbn of the remaining internals including the jet
pump assemblies, fuel support castings and core plate assembly.

= - e Draining and decontamination of the reactor well and permanently sealing
‘ T of the spent fuel transfer gate. Install shielded platform for segmentation of
1 . reactor vessel.- Cutting operations are performed in-air using remotely
operated equipment within a contamination control envelope; with the water
level maintained just below the cut to minimize the working area dose rates.
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Sections are transferred to the dryer—separator pool for packaging and
interim storage.

o Disconnection of the control rod drives and inmstrumentation tubes from
reactor vessel lower head. The lower reactor head and vessel supportmg
structure wﬂlthen be segmented.

o Removal of the reactor recirculation pumps. Exteﬁor surfaces are
decontaminated and openings covered. Components can serve as th_eir. own
burial containers prorvided that all penetraﬁbns are propeﬂ_y sealed.

o Demolition of the sacnﬁmal shield activated. concrete by —controlled .
" demolition. '

At least two years prior to the anticipated date of license termination, a LTP'is
required. Submitted as a supplement to the Final Safety- Analysis Repert.
(FSAR), or equivalent, the plan must include: a site characterization,
description of the remaining dismantling activities, plans for site remediation.,.
procedures for the final radiation survey, designation of the end use of the site,

- an updated cost estimate to complete the decommissioning, and any associated
environmental concerns. The NRC will notice the receipt of the plan, make the
plan available for public.comment, and schedrile a local hearing. LTP approval
will be subject to any conditions and limitations as deemed appropriate by the
Commission.” The licensee may then commence with the ﬁnal remedlatxon of
site facilities and services, mcludmg’

» Remorval of remalmng plant systems ana associated components as they
become nonessential to the decommissioning program or worker health and
safety (e.g., waste collection and treatment systems, electrical power a:ud
venhlatlon systems)

° Removal of the steel liners from the drywe]l, dzsposmg of the activated and.
.contaminated sections .as radioactive waste. Removal .of any activated/
contaminated concrete.

o Removal of the sfeei liners from the steam separator and dryer pool, reaetoi
well, and spent fuel storage pool.

o Surveys of the decontaminated areas of the containment structure.

e Removal of the contaminated equipment and material from the Turbine and
Radwaste Buildings and any other contaminated facility. Use radiation and

TLG Services, Inc. I Copyright PSEG Nuclear 19992000




Hope Creek Nuclear Generating Station
Decommissioning Cost Analysis

192

Document P07-1425-002, Rev. 0
Section 2, Page 6 of 8

contamination control techniques until radiaﬁon surveys indicate that the
demohh_on This actnnty may necessﬂ:ate the dlsmanﬂm?; and dlsposmon of

" most of the systems and components (both clean and contaminated) Iocated
within these buildings. This activity will facilitate surface decontamination
and subsequent verification surveys required prior to o'btammg release for
demolition.

. Reinoval_of the remaining components, eqguipment, and plant services n
support of the atea release survey(s).

o Routing of material removed in the decontamination and dismantling to a

" central processing area. Material certified to be free of contamination would

- 'be released for unrestricted disposition, e.g., as scrap, recycle, or general

.disposal. Contaminated material is characterized and segregated for

.additional off-site processing. (disassembly, chemical cleaning, volime

* reduction, and waste treatment), and/or packaged for contro]led disposal at.a
low=level radicactive waste disposal facﬂlty :

Incorporated into the LTP is the Final Survey Plan. Thls p]an 1denmﬁes the
radiological surveys to be performed orice the decontamination activities are
completed and is developed using the guidance provided in NUREG/CR-1575,

“Multi-Agency Radiation Survey and Site Investigation Manual” (MARSSIM).I91 -
This document incorporates the statistical approaches to survey design and
data interpretation used by the EPA. Tt also identifies state-of-the-art,
commercially available, instrumentation and procedures for conducting
radiclogical surveys. Use of -this. guidance ensures that the surveys are
conducted in a manner that provides a high degree of confidence that applicable
NRC criteria are satisfied. Once the survey is complete, the results are.
provided to the NRC in a format that can be verified. The NRC then reviews
and -evaluates the information, performs an mdependent confirmation of
radiological site conditions, and makes a determination on final termmahon of
the license. -

The NRC" will terminate the operating license if it determines that site
remediation has been performed in accordanmce with the LTP, and that the
terminal radiation survey and associated documentation demonstrate that the
facility 1s suitable for release.
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2.3

PERIOD 3 - SITE RESTORATION

Following completion of decommissioning operations, site restoration activities
may begin. Efficient removal of the contaminated materigls and verification
that residual radionuclide concentrations are below the NRC limits may result
in substantial damage to many of the structures, Although performed in a
controlled and safe manner, blasting, coring, drilling, scarification (surface
removal), and the other decontamination activities will substantially degrade

" power block structures, including the Reactor, Auxiliary, and Fuel Handling

Buildings. Verifying that subsurface radicnuclide concentrations meet NRC site
release requirements may require removal of grade slabs and lower floors,
potentially weakening footings and structural supports. This removal activity
will be. necessary for those facilities and plant areas where historical records,
when available, indicate the potential for radionuclides having been presentin
the soil, where system faflures have been recorded, or where it is required to

confirm that subsurface process and, drain lines were not breached over: the
operatmg life of the station.

. Prompt dJsmantlmg of site structures is clearly the most appropriate and cost-

effective option. Ttis unreasonable to anticipate that these structures would be
repaired and preserved after the radiological contamination is removed. The .
cost to dismantle site structures with a work force already mobilized on site is
more efficient than if the process is deferred. Site facilities guickly degrade
without maintenance, adding additional expense -and creating potential hazards
to the public and future workers. Abandonment creates.a breed.mg ground for

vermin infestation and other biological hazards.

~T.h:s cost s’cudy presurmes that non—essenhal structures and site facﬂltles will be

dismantled as a continuation of the decommissioning-activity. Foundations and
-exterior walls are removed to a nominal depth of three feet below grade. The
three-foot depth allows for the placement of gravel for drainage, and topsoil so
that vegetation can be established for-erosion control. Site areas affected by the
dismantling activities are-restored and the plant area graded as required to
prevent ponding and inhibit the reﬂoating of subsﬁrface materials.

. Concmete rubble produced by demolmon activities is processed to remove rebar

and miscellaneous embedments. The processed material is then used on-site to
backfill voids. Excess materials are trucked oﬁ-sﬂze for dlsposal as construction
debris. .
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2.4 POST PERIOD 3 - ISFSI OPERATIONS

The ISFSI will continue to operate under a separate and independent license

- (10 CFR §72) following the relocation of the spent fuel from the plant’s storage
~ poals. Transfer of spent fuel to a DOE or interim facility will be exclusively from

the ISFSI once the fuel pools have been emptied and the structures released for
decommissioning. ‘Assuming initiation of the federal Waste Management
System in 2015, transfer of spent fuel from Hope Creek is anticipated to

continue through the year 2046. Any delay in the transfer process, for example,
due to a delay in the scheduled opening of the geologic repository, a slower

_acceptance rate, or a combination of a.delayed start date and lower transfer .

rate, will resultin a longer on-site residence time for the fuel dlscharge from'the

‘reactor, and therefore addltmnal caretalnng egpenses.

At the conclusion of the -sp.en:t fuel transfer process, the ISFSI will be
decommissioned. The Commission will terminate the §72 license: ifk it

determines that the remediation of the ISFSI has been performed in accordance

with an ISFSI Lcense termination plan and that the final radiation survey and
associated documentation demonstrate that the facilify is suitable for release.

Once the requ:rements are satisfied, the NRC can terminate the Ycense for the
ISFSL |

The currently proposed design for the ISFSI is based upon the use of concrete .
overpacks for pad sforage. For purposes of this cost analysis, it is assumed that
once the inner camisters containing the spent fuel assemblies have been

. removed and the license for the facility terminated, the modules can be

dismantled using conventional techniques for the demolition of reinforced
concrete. The concrete storage pad is then removed, and the area graded and

- landscaped to conform to the surrounding environment.
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3, COST ESTIMATE -

The cost estimate prepared for decommissioning Hope Creek consider the unique
features of the site, Including the nuclear steam supply system, power generation

. systems, support services, site buildings, and ancillary facilities. The bases of the

estimate, including the sources of informéation relied upon, the estimating methodology
employed, site-specific con31derat10ns and other pertinent assumptlons are described
n ths section. . -

31 - BASIS OF ESTIMATE

The current estimate was developed using the basic design information

_ originally generated for the decommissioning analysis prepared in 1995-96.120

The information was reviewed for the current estimate and updated, as deemed
necessary. - The site-specific conmderatlons and assumptions wused in the
previous estimate were also revisited. Modifications were incorporated where

new information was available or experience from ongoing decommissioning
programs provided viable alternatives or improved processes. '

8.2 METHODOLOGY N
The methodology used to develop this cost estimate follows the basic approach
originally presented: In the AIF/NESP-038. study report, "Guidelmnes for
Producing’ Commercial Nuclear Power = Plant. Decommissioming Cost
_Estimates,"["1 .and the US DOE "Decommissioning Handbook "2 .These
documents present a munit factor method for estimating decommissioning
activity costs, which simplifies the estimating calculations. Unit factors for
concrete removal ($/cubic vard), steel removal ($/ton), and cutting costs ($/inch)
were developed using local labor rates. The activity-dependent costs were
estimated with the item quantities (cubic yards and tons), developed from plant
drawings and mventory documents. Removal rates and material costs for the
conventional disposition of- components and structures relied upon information

available in the industry pubhcatlon, "Bu:tldmg -Construction Cost Data,"
' pulﬂlshed byR.S. Means.[13] .

Thls estimate reflects lessons learned from TIA(Fs involvement -in the.
Shippingport Station Decommissioning Project, completed in 1989, as well as
. the decommissioning of the Cintichem reactor, hot cells and associated facilities,
completed in 1997. Tn addition, the planning and engineering for the
Pathfinder, Shoreliam, Rancho Seco, Trojan, Yankee Rowe, Big Rock Point,
Maine Yankee, Humboldt Bay-8, Oyster Creek, Connecticut Yankee, and San
Onofre-1 nuclear units has provided additional insight into the process, the
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“regulatory aspects, and techmcal challenges of decomm:ssmmng commermal
nuclear units. )

- The unit factor method provides a demonstrable basis for establishing reliable
cost estimates. The detail provided in the unit factors, including -activity
,duration, labor costs (by craft), and equipment and consumable costs, ensures
that essential elements have mot been omitted. Appendix A presents the
detailed. development of a typical unit factor. Appendiz B provides the values
conta:med within one set of factors developed for th:s analysm-

 Work leﬁmzliz Factors

TLG has historically applied work difficulty adjustment factors (WDFs) to
account for the inefficiencies in working in a power plant environment.
WDFs were assigned to each unigue set-of unit factérs, commensurate with the
inefficiencies associated with working in confined, hazardous environments:.
. The ranges tised for the WDFs are as follows:

10% to 20%

# Access Factor . .10

+ Respiratory Protection Factor 10% to 50%

» Radiation/ATARA Factor- . 10% t0.37% - -
= Protective Clothing Factor - 10% to 30%

» Work Break Factor - 8.833%

« Productivity adjustable

The factors é:ad their associated range of values were developed m_
conjunction with the ATF/NESP-086 study. The app]lcahon of the factors is
dlscussed in more detail in that pub]lcatlon.

Schedu]mg Progzam Duratmns

The unit factors, adjusted by the WDFs as described above, are applied against
the inventory of materials to be removed in the radiologically controlled areas.
The resulting man-hours; or crew-hours, are used in the development of the
decommissioning program schedule, - using’ resource loading and event

sequencing considerations. The scheduling of conventional removal and.

dismantling activities relied upon productivity information available from the
"Building Construction Cost Data™ pubhcatlon. .

An activity duration critical path is used to determine the total
decommissioning program schedule. The schedule is relied upon in calculating
the carrying costs, which include program management, administration, field
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engineering, equipment rental, and support services such as quality control and
security. This systematic approach for assembling decommissioning estimates
ensures a high degree of confidence in the reliability of the resulting costs.

f‘]NAN CIAL COMPONENTS OF THE COST MODEL
TLG's proi)ﬁetary' decommissioning cost ﬁodel, DECCER, 'produees a

number of distinct cost elements. These direct expenditures however, do not
comprise the total cost to accompl:sh the project goal, i.e., icense termination °

and site restoratlon

Inherent in any cost estimate that does not rely on historical -data is the
inability to specify the precise source of costs imposed by factors such as tool
breakage, accidents, illnesses, weather delays, and labor stoppages: In TLG’s
DECCER cost model, contingency fulfills this.role. Contingency is.added to
each line ftem to account for costs that are difficult or impossible to develop
analytically. Such costs are historically inevitable over the duration of a job
of this magnitude; therefore, this cost analysxs includes ﬁmds to cover these
types of ezpenses.

3.8.1 Con tingency

The activity- and period-dependent costs are combined to develop the -
total decommissioning cost. A contingency isthen applied on a line-item
basis, using one or more of the contingency types listed 1n the ATF/NESP-
036 study. "Contingencies" are defined in the American Association of
Cost Engineers “Project and Cost Engineers' Handbook™4 as "specific -
prov:smn for unforeseeable elements of cost within the defined project
scopé; particularly important where previous experience ~relating
estimates and actual costs has shown that unforeseeable events which’
will increase costs are likely to occur.” The cost elements in this es‘mmate

" are based upon jdeal conditions and maximum efficiency; therefore
consistent with industry practice, a contingency factor has been applied.
In the ATF/NESP-036 study, the types of unforeseeable events that are
Iikely to occur in decommissioning are discussed and guidelines are
provided for percentage contingency in each category. It should be noted
that contingency, as used in this estimate, does not account for price

" escalation and inflation in the cost of decommissioning over the
remammg operatmg life of the station.

The use and role of contmgency within deconmussmmng estimates is
not a “safety factor issue.” Safety factors provide additional security -
.and address situations that may never occur. Contingency funds are
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. expected to be fully expended throughout the program. They also
provide assurance that sufficient funding is available to accomplish the -
intended tasks. An estimate without contingency, or from which
contingency has been removed, could disrupt the orderly progression of
events and jeopardize a successful conclusion to the decommissioning
process. :

. For example,. the most technologically challenging - task in
decommissioning a commercial nuclear station will be the disposition
of the reactor vessel and internal components, which have become
highly radioactive after a lifetime of exposure to radiation produced in
the core. The disposition of these highly radioactive components forms
‘the basis for the crifical path (schedule) for decommissioning

. operatlons Cost and schedule are inter-dependent and.any.deviation

~ in schedule has a mgmﬁcant impact on cost for performing a specific
act1v1ty :

Disposition of the reactor vessel internals involves the underwater .
--cutting of complex components that are highly radicactive. Costs are
based wupon optimum - segmentation, handling, and packaging
scenarios. The schedule is primarily dependent upon the turnaround
time for the heavily shielded shipping casks, including preparation,
loading, and decontamination of the containers for transport. The.
numiber of casks required is a function of the pieces generated in the
segmentation activity, a value calculated on optimum performance of
the tooling employed in cutting the various subassemblies. The risk
and uncertainties associated with this task are that the expected

- opmmlzahon may not be achieved, resulting in delays and ‘additional .
"program costs. For this reasonm, contingency must be included to
mitigate the consequences of the expected inefficiencies inherent in
_this complex activity, alorig with related concerns associated with the
operation of hlghly specialized tooling, field condlmons and water
clarity.

Contingency funds are an integral part of the total cost to complete the
decommissioning process. Exclusion of this component puts at risk a
successful completion of the intended tasks and, potentially,
" subsequent related activities. For this study, TLG examined the major
_ activity-related problems (decontamination, segmentation, equipment
handling, packaging, transport, and waste disposal) that necessitate a
contingency. Individual activity contingencies can range from 0% to
"75%, depending on the degree of difficulty judged to be appropriate-
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from TLG’s actual decommissioning experience. - The contingency
values used in this study are as follows: . .

Decontaminatiopn = 50%
Contaminated Component Removal . ' 25%
-Contaminated Component Packaging 10%
.+ Contaminated Component Transport - 15%
Low-Level Radioactive Waste Disposal 25%
Reactor Segmentation . . ' 75%
NSSS Component Removal - ' T 25%
‘. Reactor Waste Packaging i . 25%
_ Reactor Waste Transport - . . 25%
. Reactor Vessel Component Disposal 50%
GTCC Disposal = : 15%
Non-Radioactive Component Removal f 15% -

Heavy Equipment and Too]mg _ : . 15%
" Supplies . - . _ | 25%
Engineering - ) . . . - 15%
Energy o o 15%

. Characterlzatmn and. Term1natton Surveys , "30% .
Construction o : 15%
Taxes.and Fees : o 10%
Insurance ' . 10%
Staffing ol 15%

The overall conﬁng'enc'y,'when' applied to the appropriate components
of the estimates on a line item basns results in an average value of
19.8%. . S

3.3.2 Financial Risk

In addition to the routine uncertainties addressed by contingency,
another cost element that is sometimes necessary to consider when .
bounding decommissioning costs relates to uncertainty, or risk.
Examples can include changes in work scope, pricing, job performance,
_and other variations that could conceivably, but not necessarily, occur.
Consideration 1s sometimes necessary to generate a level of confidence
in the estimate, within a range of probabilities. TLG considers these .
types of costs under the broad term “financial risk” Included within
the category of financial nsk are:
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o Transition activities and costs: ancillary expenses associated with
eliminating 50% to 80% of the site labor force shortly after the
cessation of plant operations, added cost for worker separation
packages throughout the decommissioning program, national or
company-mandated retraumng, and retention Incentives for key
personnel. :

e ‘Delays in approval of the ' decommissioning plan due to
intervention, public participation in local community meetings,
legal challenges, and national and local hearings. '

» -Changes in the project work scope from the baseline estimate,
involving the discovery of unexpected levels of contaminamts, :
contamination in places mot previously expected, contaminated-soil -
previously undiscovered (either radioactive or hazardous maderial -
contamination), variations in plant mventory or conﬁguratlom not

. Indicated by the as-built drawmgs

L Reg'ulatory changes :e.g., affecting Worker health and safety, sﬁ:e'.
release criteria, waste ‘t:ransportaﬁon, and disposal. -

» Policy decisions’ altering national commrbments e.g., in the abﬂlty_
~ to accommeodate certain waste forms for disposition, or in the
trcnetable for such.

» Pricing changes for basic inputs, such as ldbor, energy, materials,
" and burial. Some of these inputs may vary slightly, e.g. -10% to
+20%; burial could vary from -50% to +200% or more. '

It has been TLG’s experience that the results of a risk analysis, when
compared with the base case.estimate for decommissioning, indicate
that the chances of the base decommissioning estimate’s being too high
is a low probability, and the chances that the estimate is too low is a
much higher probability. This is mostly due to the pricing uncertainty
- for Jow-level radioactive waste burial, and to a lesser extent due to
schedule increases from changes in plant conditions and to pricing
.variations in the cost of labor (both craft and staff). This cost study,
however, does not add any additional costs to the estimate for financial
risk since there is insufficient historical data from which to project
future Habilities. Consequently, it is recommended that the areas of
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. uncertainty or nsk be rev:Lsmed periodically and addressed through
repeated revisions or updates of the base ast:mate

8.4 SITESPECIFIC CONSIDERATIONS

There are a number of site-specific considerations that affect the method for -
‘dismantling and removal of equipment from the site and the degree of
restoration required. The cost impact of the cons1deratmns identified below is
included in this cost study.

3.4.1 Spent Fuel - .
The cost to dispose of the spent fuel generated from plant operations is
not reflected within the estimate to decommission Hope Creek. Ultimate
disposition of the spent fuel is within the provinee of the DOF's Waste
Management System, as defined by the Nuclear Waste Policy Act. As
such, the disposal cost is financed by a 1 -millkWhr surcharge paid into
the DOE’s waste fund during operations. However, the NRC reguires
licenseesto establish a program to manage and provide funding for the
management of all irradiated fuel at the reactor until title of the fuel is
transferred to thé Secretary of Energy. This funding requirement is
fulfilled through inclusion of certain high- 1eve1 waste cost elements

) w1thm the estimate, as descnbed herein.

The total inventory of assembhes that will need to be handled durmg
decommissioning is based upon several assumptmns The pickup of
" commercigl fuel is assumed to begin in the year 2015 and will proceed on
" an oldest fuel first basis. The rate at which the fuel is removed from the
commercial sifes is based upon an anmnual capacity at the geologic
* repository of 8;000 metric tons. A delay in the startup of the repository,
or a decrease in the rate of acceptance rate, will correspondingly prolong
the transfer process and extend the duration that the fuel remains at the
site. : .

For estimating purposes, spent fuel will be removed from the Hope Creek
site during, and following decommissioning, with the transfer complete
by the end of year 2046. Built to support continuing plant operations, an
ISFSI will be available to support decommissioning, i.e., the fuel residing
in the pool following the cessation of plant operations could be relocated
to the ISFSI so that decommissioning can proceed on the Reactor
Building. The assemblies will be relocated to the ISESI during the first
five years following final shutdown. Costs are included for the purchase
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~ of the 25 canisters and overpacks requ:red to empt"y the pool (am

342

‘ additional five will be used o package the GTCC).

Operation and maiiltenance costs for the ISFSI are included within the ._
estimates and address the cost for staffing the facility, security,

insurance, and licensing fees. Costs are also provided for the final
disposition of the facility once the transfer is complete.

ISFSI Design Considerations

A multi-purpose (storage and transport) dry -shielded storage canister -
with a vertical, xeinforced concrete storage silo is used as abasis for'the .

_cost analyses. Approximately 50% of the silos are assumed to have some
level of neutron-induced activation as a result of the long-texrm storage of”

the fuel, ie., 1o levels exceeding free-release Imits. Approximately16%
of the concrete and steel is assumed to be removed from the overpacksfor
controlled disposal. The cost of the disposition of this material, as well as
the demolition of the ISFSI facility, is included in the estimate. '

Reactor Vessel_ and Tnternal Components

The NSSS (reactor vessel and reactor recirculation system coﬁﬁo:ients’)
wﬂl be decontammated using chemical agents prior to the start.of cutting
operations. " A decontammamon factor (average reducmon) of 10 1s

presumed,

The reactor pressure vessel and internal components are segmented for

disposal in shielded, reusable transportation casks. Segmentation will be-

performed .in the dryer-separator pool, where a turntable and remote
cutter areinstdalled. The vessel will be segmented in place, using a mast-

mounted cutter supported off the lower head and directed from =

TLG Services. Inc. N C’opynght PSEG Nuclear 199%/2000 .

shielded work platform installed overhead in the - reactor well
Transportation cask-specifications and iramsportation regulations will
dictate segmentation and packaging methodology. - -

The dismantling of the reactor internals will generate radioactive waste
considered unsuitable for shallow land disposal, i.e., GTCC. Althoughthe
material is not classified as high-level waste, DOE has indicated it will
accept title to this waste for disposal at the future high-level waste
repository.l51  However, the DOE has not been forthcoming with an
acceptance criteria or disposition schedule for this material, and
numerous questions remain as to the ultimate disposal cost and waste
form requlrements- As such, for purposes of this study, the GTCC has
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’

been packaged and disposed of as high-level waste, at a cost equivalent to
that erivisioned for the spent fuel. It is not anticipated that DOE would

_accept this waste prior to completing the transfer of spent foel
Therefore, until such time as the DOE is ready to accept GTCC waste, it
is reasonable to assume that this material would remain In storage at
Hope Creek.

Intact disposal of the reactor vessel and Internal components could
provide savings in cost and worker exposure by eliminating the complex’
segmentation requirements, isolation of the GTCC material, and
transport/storage of the resulting waste packages. Portland .General -
.Eléctric (PGE) was able to dispose of the Trojan reactor as an intact
package. However, the location of the Trojan Nuclear Plant on: the
Columbia River simplified the transportatmn analysis since:

< the reactor package could be secured tothe transport vehicle.for the .
entire journey, i.e., the package was not lifted during transport, ‘
e there were no man-made or natural terrain features between the
-~ plant site and the dJsposal location that could produce a large drop,
. and
© transport speeds were Very low, hmlted by the overland transport
vehicle and the river barge.
‘As a member of the Northwest Compact, PGE had a site available for
disposal of the package, the US Ecology facility in Washington State, .
The characteristics of this arid site proved-favorable in demonstrahng
* compliance with land disposal regulations. '

It is not known whether this option will be available when Hope Creck
ceases operation. Future viability of this option will depend upon the- .-
ultimate location of the disposdl site, as well as the disposal site

- licensee’s ability to accept highly radioactive packages and effectively

- isolate them from the environment. Consequently, as a bounding
condition, the study ‘assumes the reactor vessel WJJl have to be
segmented

TEG Services, Inc. : . C’prrightPSEG Nuclear 19992000
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. ~ 8.4.3 Primary System Components

Reactor recirculation piping is cut from the reactor vessel once the
water level in the vessel (used for personnel shielding during --
dismantling and cutting operations in and around the vessel) -is
dropped below the nozzle zone. The piping is boxed and shipped by
shielded van. The reactor recirculation pumps angd motors are lifted
out intact, packageé,L and transported for processing or disposal.

Main Turbine and Condenser ’

The main turbme lel be dlsmantled using conventional ma:mtenance .
procedures. The turbine rotors and shafts will be removed to a l_aydown'

area. The lower turbine casings will be removed from their anchors by
controlled demolition. The main condenser will alsp be disassembled and
moved 1o a laydown area. Material - will then be prepared . for
transportation to an off-site recycling facility where it will be surveyed
and designated for decontamination, volume reduction, or conventional
disposal or controlled disposal. Components will bé packaged and readied
for transportin accordance with the intended disposition. '

s

Tranéﬁortaﬁon Methods

‘ Contaminated Ppiping, oompdnents, and structural material other than -.

the highly activated reactor vessel and internal components will qualify
as LSAJ, II or I or Surface Contaminated Object, SCOI or I, as
described In Title 49 of the ‘Code of Federal Regulations.'l The
contaminated material will be packaged in Industrial Packages (P I, 0,
or IT) for transport unless demonstrated to qualify as their own shipping
containers. The reactor vessel and internal components are expected to
be transported in accordance with §71, as Type B. It is conceivable that
the reactor, due to its himited specific activity, could qualify as L.SA I or
II. However, the. high radiation levels on the outer surface would
require that additional shielding be incorporated within the packaging so
as to attenuate the dose to levels acceptable for transport. =

Transport of the highly activated metal, produced in the segmentation of -
the reactor  vessel and internal components, will be by shielded truck
cask. Cask shipments may exceed 95,000 pounds, including vessel
segment(s), supplementary shielding, cask tie-downs, and tractor-trailer.
The maximum level of activity petr shipment assumed permissible was
based upon the license limits of the available shielded transport casks.

TLG Services, Inc. : ) - Copyright PSEG Nuclear 1999/2000
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3.4.6

The segmentation scheme for the vessel and mternal segments are
designed to meet these limits. T

The transport of large intact cbmponents e.g., large heat exchangers and
other oversized components, will be by a combination of truck, barge,
and/or multi-wheeled transporter.

The low-level radioactive waste requiring controlled disposal will be sent
10 one of two currently available burial facilities. Transpertation costs
are based upon the mileage to either the Envirocare facility .in Clive,
Ttah, or the Barnwell facility in South Carclina. MempHis, Tennessee

will be used as the destination for off-site processing. -Transportation
.~.costs are estimated using pubhshed tariffs from Tri-State Motor -

Transit.ii7

Low-Level Radioactive Waste Disposel

To the greatest extent practical, metallic material generated in the

-decontamination'and dismantling processes will be treated to reduce the
total volume requiring controlled disposal. The treated material, meeting
" the regulatory and/or site release criterion, will-be released as scrap,.

requiring no further cost consideration. Conditioning and recovery of the
waste stream will be performed off site at 2 licensed processing center.

Mateﬁal'.reqmring controlled disposal will be packag:ea and tramsported

to one of two currently available burial facilities. Very low-level
radioactive- material, e.g., structural steel and contaminated concrete,
will be sent to Emvirocare. More highly contaminated and activated

- material will be sent to Barnwell. Disposal fees are based upon current

3.4.7

charges for operating waste with surcharges added for the highly.

activated components e.g., generated In the segmentation of the reactor
vessel.

.Site Conditions Following Decommiissioning

- The NRC will terminate (or amen&) the site licenses ifit determines that

site remediation has been performed in accordance with the license
termination plan, and that the terminal radiation survey and associated
documentation demonstrate that the facility is suitable for release. The
NRC's involvement in the decommissioning process will end at this point.

Building codes and environmental regulations will dictate the next step
_in the decommissioning process, as well as PSEG Nuclear’s own future -

. TLG Services, Inc. ' Copyright PSEG Nuclear 1999/2000
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_ plans for the site, e. g the electrical smtchyard will remain in support of
- the electrical t_ral_as;mssmn apd distribution system

The large underground tunnels between the cooling water intake,
Turbine Building, and cooling fower. will be isolated, sealed, and
abandoned in place. Site utllity and service piping are abandoned in
place. Electrical manholes are backfilled with suitable éarthen material
and abandoned. Asphalt surfaces in the immediate vicinity of site

_ buildings are broken up and the material used for backfill on 51te if

needed The site access road wﬂl remam

The estlmate does not assume the remedlatlon of any sigpificant volume
of contaminated soil. This assumption may be affected by continued plant
operations and/or future regulatory actlons such as the development of

' sﬂ:e-spec:ﬁc release criteria.

Structures will be removed toa nommal depth of three feet below grade,
Concrete Tubble generated from demolition activities. will be processed
and made available as clean fill The site will be graded following the

"removal of non-essential structures to conform to the adjacent landscape,

and vegetation will be es’cabhshed to inhibit erosion. This degree of site
restoration will constitute comp]la:oce with the CAFRA document dated

' July9 1976.

ASSUM:PTIONS

The following are the major assumptions made in the development of the
estimate for decommissioning the site. Decommissioning activities will be
performed in accordance with the current regulations that are assumed to be in’
place at the time of decommissioning, including the Industrial Site Recovery Act
(ISRA), which is mandatory under current New Jersey State Reg1ﬂa‘aons

3.5.1 Estimating Bas:s .

The study follows the principles of ALARA. through the use of work
duration adjustment factors. These factors address the impact of
activities such as radiological protection instruction, mock-up training,
and the use of respiratory protection and protective clothing. The factors
lengthen a task's duration, increasing costs and lengtheming the overall
schedule. ALARA planning is considered in the costs for engineering and
plarining, and in the development of activity specifications and. detailed
procedures. Changes to worker ezposure limits may impact the
decomszsmm:ng cost and project schedule.

TIL(G Services. Inc. Copyright PSEG Nuclear 1 .9.99/2000
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Labor Costs -

The craft labor required to decontaminate and dismantle the muclear
units will be acquired through standard site contracting practices. The
current cost of labor at the site is used as an estimating basis. Costs for
site administration, operations, construction, and maintenance personnel
are.based upon average salary information provided by PSEG Nuclear. -

‘PSEG Nuclear, as the licensee, will oversee the decommissioning

operations and provide site security, radioclogical controls, and overall site
administration. PSEG Nuclear will provide contract management of the
decommissicning labor foree and subcontractors. Engineering services for
preparing the activity specifications, work procedures, activation, and
structural analyses, axe provided ’oy PSEG Nuclearjpersonnel

The costs associated for the transition of the operating orgamzamon to
decomm:ssmmng, e.g., separation packages, refraining, severance, and.
incentives are not included in this estimate and are considered to- be
ongoing operating expenses. .

De51g_1_1 Condlhons

Any fuel claddmg faﬂure that oceurred durmg the ILifetime of the plant is

" assumed to have released fission products at sufficiently low levels that

the buildup of quantities of long-lived isotopes (e.g.,. cesium-187,
strontium-90, or transuranics) has been prevented from reaching levels:

. exceeding those that permit the major NSSS components'to. be shipped

under current transportation regulamons and dlsposal quwrements.

The .curie contents of the vessel and internals at final shutdown are
derived from those listed in NUREG/CR-8474.18 Actual estimates are
derived from the curie/gram values in NUREG/CR-3474 and adjusted for

- the -different mass of Hope Creek components, projected operating life, -

. and differént periods -of decay. Additional short-lived isotopes were

derived from NUREG/CR-013009 and NUREG/CR-067220 - and

- benchmarked to the long-lived values from NUREG/CR-3474.

_ The disposal cost for the control blades removed from the vessel with the

final core load is included within the estimate. Disposition of any blades
stored in the pools from operations is considered an operating expense
and therefore not accounted for in the estimates.

TLG Services, Inc. ' _ L Copyright PSEG Nuclear 1999/2000
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" Activation of the Reactor Building structure is confined to the sacrificial
shield in this estimate. More extensive activation (at wery low.levels) of .
* the interior structures within containment has been detected at several -

Teactors and the owners have elected to dispose of the affected material
‘at a controlled facility rather than reuse the materigl as 1l on site or
send it to a Jandfill. The ultimate disposition of the material removed
from the Reactor Building will depend upon the site release criteria’
selected and the designated end use for the site.

3.5.4 General
/ Transition ch:ivities |

} _ Existing warehouses will be cleared of non-essential material and remain’

P . ) . for use by PSEG Nuclear and its subcontractors. The warehouses-maybe

' dismantled as they become surplus to the decommissioning program: The
-plant’s’ operating staff will perform the following ~activities at no .-

. addlmonal cost or credit to the project during the transﬂ:mn penod°

e Drain and collect fuel oils, Iubricating o:ls and transformer oﬂs for
recycle and/or sale. .
~» Excess acid, caustic, and all chemlca]s Iisted (at shubdown) in the
New Jersey “Right to Know Report” will be removed and the storage
container ‘returned to the vendor. It is assumed that these chemicals
will have some value; therefore, the cost for their removal will be
coz_z_lpensated through their subsequent sale.. .

i o 'Scra'o and Salvage'

" The existing plant eguipment is consuiered obsolete and smtable for
scrap as deadweight quantities only. PSEG Nuclear will make
economically reasonable efforts to salvage equipment following final
-plant shutdown. However, dismantling techniques assumed by TLG for
“equipment in this estimate are not consistent with removal techniques
required for salvage (resale) of equipment. Experience has indicated
that some buyers wanted equipment stripped down to very specific
|- requirements before they would consider purchase. This required
: expensive rework after the equipment had been removed from its
installed location. Since placing a salvage value on this machinery and
equipment would be speculative, and the value would be smeall in
comparison to the overall decommissioning expenses, this estimate

TT.3 Services. Inc. : . . Copyright PSEG Nuclear 1999/2000
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' does not atterapt to quantify the value that PSEG Nuclear may rea.hze
"based upon. those efforts.

It is assumed, for purposes of this estimate, that any value rece;ved
from the sale of scrap generated in the dismantling process would be
more than offset by the on-site processing costs. The dismantling
technigques assumed in the decommissioning estimate do mnot include
. the additional cost for size reduction and preparation -to meet “furnace
ready” conditions. For example, the recovery of copper from electrical
. cabling from-a facility currently béing decommissioned has required
" the removal and disposition of the PCB-contaminated insulation, an
" added expense. With a volatile market, the potential profit margin in
scrap recovery is highly speculative, regardless of the ability to free
release this material. This assumption is an implicit recognition.of
) scrap value in the disposal of clean metallic waste.at no additional cost
» . tothe project. -

Furniture, tools, mobile equipment such as forklifts, trucks, bulldozers,
and other such items of personal property owned by PSEG Nuclear will -
be .removed at. mo cost or credit to the decommissioning project.
Disposition may include relocation to other gemerating. facilities. Spare
parts will also be made availdble for alternative use.” . .

Ener'gy

For estimating purposes, the plant is assumed to be de—energlzed, with

* the exception .of those facilities associated with spent fuel storage.
Replacement power costs-are nsed for the cost of energy consumption
during decommissioning for 'too]mg, lighting, venm'latlon, and essenmal
services.

I_ns_ur_eg;@g

P Costs for continuing coverage (nuclear liability and property
] g : . instrance) following cessation of plant operations. and during
f decommissioning are included and based upon current operating
- ) ' * premiums. Reductions in premiums, throughout the decommissioning
, process, are based upon the guidance and the limits for coverage
defined in the NRC’s proposed rulemaking “Financial Protection
Requirements for Permanently Shutdown Nuclear Power Reactors.”.
‘The NRC’s financial protection requirements are based on various
reactor (and spent fuel) configurations.

TT O Qovrvinoe Tran : . : Copyright PSEG Nuclear 199%/20060
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Property Tazes
" Property tax péyment_s will cease upon shutdown of each unit.,
- Site Modifications o

The perimeter fence and in-plant* security barriers will be moved, as
appropnate, to conform to the Slte Security Plan 1n force during the
_various stages of the project. i

3.6 COST ESTIMA’IYE SUMMARY

The costs projected for the decommissioning of Hope Creek are provided in
Table 8. Decomnissioning costs .are reported in the year of projected
_expenditure; however, the values are provided in thousands of 2002 dollars.
Costs-are not inflated, escalated, 'or discounted over the perio'd of expenditure. '

The annual expenditures are based upon T.'he detailed activity costs reported In
Appende C, a]ong mth the schedule dJscussedm Section 4.

TT 2 Rovricos Tno. o . Copyright PSEG Nuclear 19595/2000




. 0003/6661 102101)] IS ¥4Triidos

VU FOVIaay £) Ly,

TABLE 3. 1
SCHEDULE OF ANNUAL EXPENDITURES BY PDRIOD
' (Thousands, 2002 Dollars)

Period2 -+ - Perlod 3 o Perlod4 Period &

* Opefatiné and décoinmissiening-costs for the ISFSI are ghared wi.th the Salem Station. .

Period 1 .Decommissioning : Site Dry Fuel ISFST
Year Preparations " . Operations _ Restoration Storage*  Decommissioning . Totals
2026 38,285 - . 88,985
2027 55,590 80,410 86,600
2028 186,734 . , 135,784
2029 89099, ... . - ' - 99,099
2030 - 81;887 . 81,387
2031 89,928 89,928
2082 98,728 : 98,728
2033 19,699 , 24,792 T 44,391
2034 ' 48,179 . 49,179 -
2036 88,804 106 38,910
2036 .o . 500 500
. 2087 499 499
2038 . 499 499-
2039 499 499
2040 500 00
- 2041 499 4899
. 2042 - 499 499
. 2043 499 499
. 2044 500 500
2046 499 . 499
2046. 14,090 ;2,420 16,619
03,874 654,886 - g 19,188 - 2,429 783,102
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4 SCHEDULE ESTIMATE

The schedule for the decommissioning scenario considered in this study follows the
sequence presented in the ATF/NESP-036 study, with minor changes to reflect recent
experience and site-specific constraints. In addition, the scheduling has been revised
to reflect the required cooling period for the spent fuel.

A schedule or sequence of activities is presented in Figure 4.1. The schedule reflects

the prompt decommissioning alternative and the start date consistent with a-

scheduled shutdown in 2026. The sequence assumeés that fuel will be removed from the

spent fuel pool within the first five years. The key activities listed in-the schedulé do -

7ot reflect a one-to-one correspondenee.with those activities in the Appendix C cost
table, but reflect dividing some activities for clarity and combining others -for

comvenience. The schedule was prepared using the ‘Mlcr_osoft Project 2000”7 computer
software 21] : ‘

41 'SCHEDUIZE ESTEEATEASSUﬁiPﬁONS

The schedule was generated usmg ‘a precedence network and .associated
software. Activity durations are based upon the actnal man-hour.estimates’
calculated for each area. The schedule was assembled by sequencing the work -
_areas, considering work crew availability and material access/egress. The

~ -following assumptions were made n the development of the decommlssmnmg
" schedule: -

» The Reactor Building will continue to serve as the spent fuel storage/
transfer facility. until such time that all spent fuel has been removed from
- The Reactor Buﬂdmg is expected to operate for apprommately five

- years after the cessation of operations.

o -All work (except vessel and internals remeval activities) will be performed
during an 8-hour workday, 5 days per week, with no overtime. There are: .
eleven pald hohdays peryear. . :

" o Reactor and internals removal activities are performed by using separate
" crews for different activities working om different shifts, with a
corresponding backshift charge for the second shift. . :

o Multiple crews work para]lel activities to the -maximum extent posszble
consistent with: optimum efficiency; adequate access for cutting, removal .

TLG Serpices, Inc. . i Copyright PSEG Nuclear 1899/2000.
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and laydown space; a,nd the stmngen:t safety measures necessary d.urmg
demolition of heavy components and structures.

".» For plant systems removal, the systems. with the longest removal durations
' in’areas on the critical path are conSIdered to determine the duratlon of the
activity: )

4.2 PROJECT SCHEDULE

The penod—dependent costs presented in Appendix C are based upon the _
. durations developed in the schedule for the decommissioning of Hope Creek ---- -
Durations are established between several milestones in each project period; .
these durations are used fo establish a critical path for the entire project. In
- turn, the critical path duration for each penod is nsed as the basis for
determining the peno&—depenaent ces‘es

The project timeJire is shown in this section as Figure 4.2. Milestone dates are
based on a 40-year plant.operating life from the issuance of the operating

" -license, a five-year wet storage period for the last core discharge, and continued .
operaticn of the ISFST until DOE c&n complete the transfer.

TLG Services, Inc. ' ' Copyright PSEG Nuclear 1999/2000 -
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HGURE 41
DEC(E'IMISSIONINGAC’HVITY SCHED'ULE
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FIGURE 4.1
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FIGURE 4.2
DECOMMISSIONING TIMELINE
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5. RADIOACTIVE WASTES

The objectives of the decommissioning process are the removal of all radicactive
material from the site that would restrict its future use and the termination of the
NRC lcense(s). This currently requires the remediation of all :radloactlve material at’
the site in excess of applicable legal limits. Under the Atomic Energy Act,22the NRC
is responsible for protecting the public from sources of 1 ionizing radiation. Title 10 of
the Code of Federal Regulations delineates the production, utilization, and disposal of
radioactive materials and processes. In particular, 10 CFR §/1 defmes radloacmve
matenal and 10 CEFR §61 spemﬁes its disposition. :

- Most of the materials’ being transported for contro]led burial are categonzed as Low -

Specific Activity (LSA) or Surface Contaminated Object.- (SCO). matérials containing
Type A quantities, as defined in 49 CFR §173-178. Shippingcontainers are required to -
be Industrial Packages (IP-1, IP-2 or IP-3). For this study, commercially available
steel containers are presumed to be used for the disposal of piping, small components,
‘and concrete. Larger components can serve as their own containers, mth proper
closure of all openings, access ways, and penetratlons , : o

The volumes of radioactive Waste generated during the various decon:xmissioning )
activities at the site-are shown on a line-item basis in Appendix C and summarized in

_ Tsble 5.1. The quantified waste volume summary shown in this table 3s consistent

 with §61 classifications. The volumes are calculated based on the exterior dimensions

R
TATLE.

) components servmg as thelr own Waste contamers. -

for containerized material. The volumes are calcxﬂated on. the displaced volume of

- gl

The reactor vessel and Jntemals are categonzed 'as large quantﬂzy shlpments a_nd, '
accordmgly, will be shipped in reusable, shielded truck casks with disposable Yiners.In

caleulating disposal costs, theburial fees are applied against the liner volume and the .

special handling requirements of the payload. Packaging efficiencies are lower for the

.- highly activated materials (greater than Type A quantity waste), where high’
. concentrations of gamma—emrmng radlonuchdes lumt the capacrr,y of the shlppmg )

canisters. N

No process system containing/handling radioactive substances at shutdown is.
presumed to meet material release criteria by decay alone, ie., systems radioactive at
shutdown will still be radioactive over the time period during which ‘the
decommissioning is accomplished, due to the presence of longlived radionuclides..
‘While the dose rates decrease with time, radionuclides such as 137Cs will still control
the dlSpOSlthIl requirements. :

TL(z Services, Irc. . ) * Copyright PSEG’—Ncheaf 19992000
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The waste material ggneré.tedin the decontamination and. dismantling of Hope Creek
will ‘primarily be generated during Period 2. Malerial considered. potentially
coptaminated when removed from fthe radiclogically controlled area will be sent to

_processing facilities for conditioning and disposal at a unit cost of-$2.00 per pound.
Heavily. contaminated components and activated materials will be.routed for

controlled disposal. The disposal volumes reported in the table reflects the savings
resultmg from reprocessing and recyc]mg

For purposes of constructing the estxmate the rate schedule for the Barnwell facility

was used as a proxy for the higher activity waste. This.schedule was used to estimate
the disposal fees for thé majority of plant components and activated conerete déemed

- unsuitable for processing or recovery. An average disposal rate of $415 per cubic foot

‘was used, with additional surcharges for activity, dose rate and/or handlmg added, as

appropriate for the pa.rtlcular package.

The remammg volume of contaminated metalhc and concrete debris will be disposed of
at the Envirocare facﬂlty This includes lower activity material such as miscellaneocus
steel, metal siding, scaffolding and structural steel. A rate of $298 per cubic foot was

. used for containerized waste, $70 per cubic foot for disposal ‘of DAW, and
' appmmmatelj $2O per cubmi'oot for bulk matenal e. g., concrete.

fIZLG Services, Inc. . - . . Copvricht PSEG Nuclear 1999/2000
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DECOMMISSIONING WASTE SUMMAKY

Waste  Volume = - Weight
Class? “(cubicfeet) " (pounds)*

Low—Level Radioactive Waste

Bamwe]l, South Caro]ma (contammated/ achvated metalhc waste and concrete)

A .. .T0767 . 9328192
B . 20,945 3,230,562
C 918 . 64,020..

Env:rocare, Utah (mlscellaneous stee], contammated/actlvated concrete)

ContainerizedDAW . - - A . 48467 [ 4386491
Bu]k S 'A‘ , 49,513 . ._ 2,656402_.

b

Geologlc Repos:ltory (Greater tha.n C]ass

oz C 228374 - 19,831,866 -
-'-Processed Waste (0ff-S1te) - 233,125
.. 294.718,000

_ Scra.p Metal

Waste is classﬂied accordmgto the requirements as d.e]meatedm Title 10 CFR, Part 61.55
2 Columns may not add due to rounding. .
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6. RESULTS

‘Costs were developed to decommssmn Hope Cregk following a scheduled cessamon

of plant operations. The analysis relied upon the site-specific, technical information '

developed for = previous analysis prepared in 1995-96, then updated to reflect
current plant conditions and operating. assumptions. While not an engineering
study, the estimate does provide PSEG Nuclear with sufficient information to
assess it financial obligations as they pertain to the eVentual decommlssmmng of

the nuclear station.

The estimate described in this report is based on numerous fandamental.

assumptions, including regulatory requirements, project contingencies, low-level
-radioactive waste disposal practices, high-level radioactive waste management
options, and site restoration requirements. The decommissioning scenariv assumes
continued ‘operation of the plant’s spent fuel peol for approximately fiver yeaxs
following the cessation of operations for continued cooling of the assemblies. An
ISFSI will be used to safeguard the spent, fuel, once sufficiently cooled, until such

_ - time that the DOE can complete the transfer of the assemblies to its repository.
- The scenario also includes the costs for the dlsmanthng of non-essential structures'
. and hnuted réstoration of the site. ' .. .

The cost projected to promp.tlj d_ecommiésion Hope Creek is estimated to be $788.1
milion. The majority of fhis cost (approximately 87.1%) is associated with the
physical decontamination and dismantling of the nuclear unit and caretaking of the

. _spent fuel, so that the heense could be terminated. The remaining 12:9% is. for the
- demohtlon of the Iemammg structures and ]erted Iestoratmn of the s1te

The primary cost contnbutors 1dent1ﬁed in Table 6. 1, are elther labor-related or
associated with the management and disposition of the radioactive waste. Program

' ' management is the largest single 'contributqr to the overall cost. The magnitude of
" theexpense is a function of both the size of the organization required to manage the

decommissioning and the duration of the program. It is assumed, for purposes of

. this analysis, that PSEG Nuclear will oversee the decommissioning program,

managing the decommissioning labor force and the associated subcontractors. The
size- and composition of the mamagement organization varies with the
decommissioning phase and associated site activities. However, once the operating
license has been terminated, the staff is substantla]ly reduced for the conventional
demolition and restoration of the site, and the long-term care of the spent fuel.

As described in this report, .the spent fuel pool will remain operational for

approximately five years following the cessation of plant operation. The pool will be

TLG ;S'ei'uices, Ine. ' Copyright PSEG Nuclear 1999/2000
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jsolated and an independent spent fuel island created. This will allow

decommissjoning operations to proceed in and around the Reactor Building. Over-
the five-year period, the spent.fuel will be packaged imto transportable steel

canisters for loading into a DOE-provided transport cask. The canisters will be

stored in concrete overpacks at the ISFSI until DOE is able to receive them. Dry

storage of the fuel under a separate license provides additional flexibility in the -
event DOE is not able to meet the current timetable for completmg the transfer-of

assemblies to-an off-site facility and minimizes the assoc1ated careta}nng expenses

incurred by PSEG Nuclear

The cost for Waste dJsposal includes only those costs associated with: the-controlled

dispositien of the low-level radioactive waste: generated from decontamination and
dismantling activities, including plant equipment and components, structural
material, filters, resins and dry-active.waste. As described in Section 5, disposal .of
the lower level material, inéluding concrete and structural steel, will be &t the |
Envirocare facility.  The more highly radioactive material will be sent te..the
Barnwell facility, with the exceptmn of selected reactor vessel components. Highly
activated components, requiring additional isolation from the environment, are

. packaged for geologic disposal. The cost of geologlc dlsposal is based upon a cost

gquivalent :for spent fuel.

A mgmﬁcant portion of the metallic waste is des1gnated for addrblonal processing -

and treatment at an off—s1te facility. Processing reduces the volume of material
requiring controlled disposal through such technigques and processes as survey and
sorting, decontamination and wvolume reduction. The material that cannot be
~anconditionally réleased will be packaged for controlled dJsposal at one of the

currently operating facilities. The eosts identified for processmg are all-inclusive,

_ mcorporamng the ultimate dlsposﬂnon of the material.

_Removal costs reﬂect the 1a]aor-mten51ve nature of the decommissioning process ‘and
" the management controls required to ensure a safe and successful program.

Decontamination and packagmg costs also have a large labor component that is
based upon prevailing union- wages. Non-radlologlcal demolition is a natural '
extension of the decommissioning process. The methods employéd in-
decontamination and dismantling are generally destructive and indiscriminate in
inflicting collateral . damage. With a work force mobilized ‘to .support
decommissioning operations, non-radiclogical demolition can be an integrated
activity and a logical expansion of the work being performed in. the process of
terminating the operating license. Prompt demolition reduces future liabilities and
could be more cost-effective than deferral, due to the ultimate deterioration of

- facilities (and therefore the working conditions). .

TLG Seérvices, Inc. ' o " Copyright PSEG Nuclear1 999/2000 .
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The }epofted cost for transport includes the tariffs and surchérges assoclated with -

moving large components and/or overweight shielded casks overland, as well as the
general expense, €.g., labor and fuel, of transporting material to the -destinations
identified in this report. For purposes of this estimate, material will be pnmamly
moved overland by truck.

Decontamination will be used to reduce the plant’s radiation fields and -minimize
worker exposure. Slightly contaminated material or material located within g
contaminated area will be sent to an off-site processing center, i.e., this estimate
does mot assume that contaminated plant components and egquipment-could be

economically .- decontaminated for uncontrolled release in-situ. - Centralized -

i

" processing centers have proven to be a more efficient means of handlmg the large_

volumes of material produced in the dismantling of a nuclear u_mt

License tezmi‘na‘b_ion swrvey costs are associated with the labor intensive .and
complex activity of verifying that contamination has been removed from the site.to

the levels specified by the regulating agency. This process involves a systematic .

survey of all remaining plant surface areas and surrounding environs, sampling,

isotopic analysm and documentation of the findings. The status of any plant

components and, materials not removed in the decommissioning process will also
need-to be confirmed and will add to the expense of surveying the facilities alone.

The femaj:ding costs include allocations for beavy eguipment and temporaly :

services, and other expenses such as regulatory fees and the Premiums for nuclear
insurance. While site operating costs -are greatly reduced fo]lowmg the final
cessation of plant operations, certain administrative functions do- need to be
'mamtamed either at abasm functmnal or regulato:cy level. :

TLG Services, Inc. o Copyright PSEG Nuclear 1999/2000
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TABLE.6.1

SUMMARY OF DECOMMISSIONING COST ELEMENTS

¢ ]

Cost 20028 ~ Percent of

‘Work: Category (thousands) Total Costs
Decontamination - -- - - - : . 80,7454 . .89
Removal . L - _ 192,120.4 . 245
Packaging . : ) o - 16,049.0 2.0
Transportation - - - S 6,0081 ~ . -0.8
WasteDisposal R - © .0 132,615.0 . - 16.9
Off-site Waste Processing ' ' " 53,629.8 6.8.
Program Management (including Engmeermg and Secunty) 260,624.7 333
Spent Fuel Pool Isolation . , . 9,060 .. - 12

" . ISFSIRelated (including capital) v . 40,2389 . A1
Insurance-and RegulatoryFees P ‘ : - T,147.7 . 0.9.

- Energy o Lo 1,7685 0 - L5
Charactenzanon andlncensmgSwveys T - : 13,9868 . 18
Mise. Equipment and Site Services . . - o 9,156.8 1.2
Total - S .. .1 -78310L6 " 100.0

Note: Columns may not add due to rounding

. TT.L3 Services. Inc. . Copyright PSEG Nuclear 1999/2000
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',&"_. e d

: APBENDDEA
UNIT COST FAOTOR DEVELOPMNT

Example:  Unit Factor ﬁgr,Remov_a_l pf; Contaminated H_eat E,.XCh.au_:_tger < 3,000 lbs.

. 1. - SCOPE ' |

‘Heat exchangers weighing < 8,000.Ibs. will be removed in one piece using a crane or-
small hoist. They will be.disconnected from the inlet.and. out‘let Piping. The heat .

exchanger will be sent to the waste processmg area. -

2. CALCULA’IIONS

Activity - . . Adtivity Critical

Act
ID- Description ' o . Duration Duration
. a Removeinsulation S ' ',60 (b)
. b. Mountpi;)e cutters - _ . 60 - 60
¢ Install contamination controls K .20 . ®)
d . Discopnectinlet and outlet]mes . ' .. " 60 60
e  Cap openings , - 200 @
£ Rigfor removal o - L 30 30" .
. g Unboltfrommeunts . - o - 30 .
h  Remove contamination controls : 1 15
1 - Remove, wrap in plastic, send tothe Wwaste processing area‘ -_60  -_60
' Totals (Acﬁvi!;y/Cnhcal) B . ... 855 255
B ""é"@.&*‘?&;‘.ﬁ’“‘"’ ’ __--'“1::’5'55-.’:%?.-,'-'-'.-', - LT 3
. Duration adjustme;nt(s) ' s ' : :
-+ Respiratory protection adjustment (50% of critical duration) ‘ 128,
+ RadlatLon/_ALARA adjustment (37.08% of cn‘t;ca:_l duraff:mn) - 95
‘. AdJusted Work duration . S ' . 478
+ Protect:.ve clothing adjustment (30% of ad_]usted durauon) : .. 148
Productive work duration ¥ _ . S . B , . - ' . 621
+ Work break adjustment (8. 33 % of productlve durahon) : . 52
Total work durstion min S o 673 min

il Total duration=11.217 hr ¥
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AEPENDA
< Ce (contmued)

" 3 LABORRBEQUIRED

Crew . Number  Duration . Rate

Cost
@) . G - _

. Laborers . 3,00 11917 . 4061  1,366.57
Craftsmen _ _ - 200 ¢ - 112aT 56.29° . 1,262.81-
Foreman - - ' 100 11217 T 8017 - 674.93
General Forema:a . -0.25 11.zam 67.66 189.74
Fire Watch - .0.05 11.217 . 4061 - 2278 -
Health Physms Tecbmexan 1.00 .. 11.217 45.90 514.86
Total labor cost ' $4,031.69

L 4. . EQUIPMENT & CONSUZMABLES COS’I‘S

Equlpment Costs e ﬁoﬁe__-

. Consumab’lesMatenals Costs _ .o
-Gas torch consumables 1 @ $457/hrx 1 hr {1} < $4.57.
-Blotting paper 50 @ $0.47 sq ft {2} $23.50 .
-Plastic sheets/bags 50 @ $0.12]squ {3} B $6.00

o : :Subtotal cost ef egiiipment 2 i A i $34. O7~-

: Overhead & salestax on equ:gpment and méterials @ 16.00 % $5. 45 o
Total costs equlpment & matenal ; $39 52 .
TOTAL COST: : = :

' Removal of contam:mated heat exchanger <3000 pounds: $4,071.21

Total labor cost $4,031.59 -_-. .

_ Total- eqmpmen’c/matenal COStS’ $39.52
Total craft Jabor man-hours required per unit:

81.884"

T2 Rervires. Tne. - : .C'opyrightPSEG:Nuclear 1999/2000
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5. NQTES mmmmﬂmﬂs | .

> 'Work @ﬁculty :faetors were devel@ped in conjunotmn with the ATF Gow -
,.NEL) program o standardize puclear decommissioning cost estimates and
ars dglineated in Vokume 1, Chapter 5 of The “Guidelines for Producing -
Commercial Nuclear Power Plant Decommlgmopmg Gost Esmmates,"
AIF/NESP 036, May 1986.

o References for equipment & consumables costs:
1. R.S Means (2002) Division 01590 Section 400 6360 ;pg 24
2. NicMaster-Cizr Ed. 106 pg 1778
3 R.S Mea:n-s (2002) DlVlSlon 01540 Sectmn 800 0200 pg 17

» 'Madm:nﬂ andmnsnmable x;ests WETE aﬁjnstea usmg the zégional mdnc:es for o
h lemmgton, Delaware

i H oo
s nketaeiae
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maend-

- -Removal of clean plpe :ﬁtl:mgs >410 8in

Hope Creek Nuclear Generating Station

-

APPENDIX B

TUNIT COST FACTOR TISTING
(Powerx Block Structures Only)

" . Removal of clean valves>86inches ) SRR " . 59595
' Removal of clean plpe :Ertt1ngs>2 to4i in Tl : '

... 10125

? Lvhvg‘-_fE

Removal of clean pipe fittings>8to14in -~ - B . 28288
Removal of clean pipefittings>141020 o s . 340.830
Removal of clean pipefittings>2010 36 ' ' 2 .. 501.04
Removal of clean pipe hangers for small bore piping - 2812
Removal of clean pipe hangers for large bore piping ~ .- ) 103.45
. Removal of clean pumps, <300 pound - - - . | 227.86
Removal of clean pumps,-8300-1000 pound - . : . 640.33
Removal of clean pumps, 1000-10,000 pound o ' " 2,542.96

Removal of clean pumps, >10,000 pound - ' '4,906.95

TLG Seruzces, Ine. . Copyright PSEG Nuclear 1999/2000
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16064

161

. Unit Cost Fagtor - . ' : - Cost/Unit($)

Removal of clean instrument and sampling tubing, $/linear foot - 0486
Removal of eleam pipe 0.25.t0'2 inches diameter, $/linear foot . 4.80
Removal of clean pipe >2 to-4 inches diameter, $/linear foot - - 898 -
Removal of clean pipe >4 to 8 inches diameter, $/linear fopt . 18.70 -
Removal of clean pipe >8 to 14 inches diameter, $/linear foot - - . 2629
Removal of clean pipe>14 to 20 iriches diameter, $/linear foot . - 34.03
Rémoval of clean pipe >20 to 36 inches diameter, $/linear foot .~ 5010 ~
Removal of clean pipe >36 inches diameter, $/linear foot S . 59.60

* Removal of clean valves >2to 4 inches a - S 9118 .
Removal of clean valves>4 t08 mches . . o ) ) 186.96 -
Removal of clean valves >81014 mches ' S o :  262.88
Removal of clean valves>141020 inches , ) : 340.30
Removal of clean valves>20 to 36 inchies . L ' 501.04
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APPENDIXB.
(continued)

Unit Cost Factor . Cost/Unit(g)
Removal of clean pump motors, 300-1000 pound : 27i.14
Removal of clean pump motors, 1000-10,000 pound 1,061.82
Removal of clean pump motors, >10,000 pound 2,389.10
Removal of clean turbine-driven pumps > 10,000- pounds 6,577.50
Removal of clean heat exchanger <3000 pound 1,363.81
. Removal of clean heat exchanger >30.00 pm_l_nd 2,417.62
Removal of clean feedwater heater/deaerator. 9,646.37
Removal of clean moisture separator/réheater 19,849.31
. Removal of clean tanks, <300 gallons - 293.47
: Removal of clean tanks 300-3000 gallons .- 931.33
' Remova] of clean tanks >3000 ga]lons, $/square foot surface area ' 7.81,
" Removal of clean electrical equipment, <800 pound, - . T 126.22
~ Removal of clean electrical equipment, 300-1000 pound. -441.45
. . Removal of clean electrical equipment, 1000-10,000 pound 882.90
S Removal of clean e'lectnca] equlpment >10, 000 pound _ 2,112.91
.Removal of clean electncal transformers < 30 tons ,m e '. ; 11,467.39
Removal of clean electrical transformers > 30tons -~ 4,225.80
Removal of clean standby dlesel-generater,ﬂoo xw - 1,498.81
Removal of clean standby diesel-generator, 100 kW to 1MW 3,345.43
Removal of clean standby diesel-generator,>1 MW. h 6,925.72

" Removal of clean electrical cable ;:ray,'r$/]jnear foot 11.66

Removal of clean electrical conduit, $/Hinear foot . ~5.08
- Removal of clean mechanical equipment, <300 pound: 126.22
"+ Removal of clean mechanical equipment, 800-1000 pound - 441.45
'Removal of clean mechanical equipment, 1000-10,000 pound " 882.90
Removal of clean mechanical equipnlent, >10,000. pounti 2,112.91

". Removal of clean HVAC equipment, <300 pound

126.22

TLG Seruvices, Inc. ’ . . Copyright PSEG Nuclear 1999/2000
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APPENDIXB
" (continued)
Unit Cost Factor - Costhmt($)
Removal of clean HVAC e.quipment,'300-1000 pound = 44145
.- Removal of clean HVAC equipment, 1000-10,000 pound . ' © 882.90
, Removal of clean HVAC equipment, >10,000 pound ' ' T 2,112.91
. Removal of clean HVAC ductwork $/pound o T~ 048 -
.. Removal of contaminated instrument and sampling tubmg, $/hnea,r Joot - 1.42
" _Removal of contaminated pipe 0.25 t0 2 inches diameter, $/linear foot . 1849
Removal of contaminated pipe>2 to 4 inches diameter, $7linear foot © 8288
Removal of contaminated pipe >4 to 8 inches diameter, $/linear foot .- -52.70
Removal of contain’inatéd pipe >8 to 14 inches diameter, $/linear foot 103.92
" Removal of contaminated pipe>14 to 20 inches diameter, $/linear foot 125.17
. Removal of contaminated 1 plpe >20t0 36inches diameter, $/linear foot _ - 17416 -
s Removal of contaminated pipe >36 inches diameter, $/linear foot - . 206.34

' Removal of. contamnatedvalves >2to 4 mches409 23

. Removal of contammated valves>4t0 8 mches491 64 _ L.
-+ Removal of contaminated valves>8to 14inches . o . -1,004.93 . -

.« Removal of contaminated valves >14to 20 inches = S 11,2792
Removal of contamimated valves >20+o 36inches - '_ o . L70742
:"- Removal of contaminated valves >36 inches : ' - .2,029.16
: Removal of contammated plpe fittings >2to 4 mches : 222.48
Removal of contaminated pipe fittings> 4 to 8 inches” L 562.42
Removal of contaminated pipe fittings > 8 to 14 inches ) - 1,004.93
Removal of contaminated pipe fittings > 14 to 20 inches 1,279.12
Removal of contaminated pipe fittings >20 to 36 inches” 1,707.42
Removal of contaminated pipe hangers for small bore piping - : 96.90
Removal of contaminated pipe hangers forlarge bore piping 317.71 :
- Removal of contaminated pumps, <300 pound - 87258 .
Removal of contaminated pumps, 300-1000 pound 2,038.66
Removal of contaminated pumps, 1000-10,000 pound ) 6,721.04

' TLG Services, Ine. : - Copyright PSEG Nuclear 1999/2000
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5.079.02 -

Cost/Unit($)
. Removal of contaminated pumps, >10,000 pound 16,369.44
Removal of contaminated pump motors, 300-1000 pound 856.70
Removal of contaminated pump motors, 1000-10,000 pound 2,726.06
Removal of contaminated-pump motors, >10,000 pound: - - 6,120.23 -
Removal of conta:rmnated turbme—dnvenpumps < 10 000 poumis 118,918.88
Removal of contammated_. heat exchanger <30.00 pound 407121 .-
Removal of contaminated heat exchanger >3000 pound 11,752.21
Removal of contaminated feedwater heater / deaerator 28,760.26
Removal of contaminated moisture separator / reheater 63,002.71
. Removal of contaminated tanks, <300 gallons- 1,448.59 -
Removal of contaminated tanks, >300 gallons, $/square foot 28.80
Removal of contaminated electrical equipment, <300 pound. . 634.21
Removal of contaminated electrical equipment, 300-1000 peund 1,664.73
Removal of contaminated electrical equipment, 1000-10,000 pound 3,204.54
' Removal of contammated elecmcal equlpment >10 OOO _pound ) 6,299.81 -
i Removal of electncal transformers < 30 tons
"..  Removal of electrical transformers > 30 tons . 12,470.88 °
Removal of standby diesel-generator, < 100 KW . 4,38747
Removal of standby diesel-generator, 100 kW to 1 MW . 9,471.87
Removal of standby diesel-generator, >1 MW - 20,474.76 -
o R'emoval of contaminated. electrical cable tray, $/linear foot 32.93
- Removal of contaminated electrical conduit, $/lineax foot 14.92
Removal of contaminated mechanical equipment, <300 pound 761.89
. Removal of contaminated mechanical equipment, 300-1000 pound 1,841.14
Removal of contaminated mechanical equipment, 1000-10,000 pound 3,638.42

Copyright PSEG Nuclear 1999/2000
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' APPENDIX B
_ (eontinued)
Unit Cost Factor U Cost/Unit(§
' Removal of contaminated mechanical equipment, >10,000 pound - 6,299.81
Removal of contaminated HVAC equipment, <300 pound - . 761.89
. Removal of contaminated HVAC equipment, 300-1000 pound : C1,841.14
Removal of contaminated HVAC equipment, 1000-10,000 pound - ) 3,538.42
Removal of contaminated HVAC eqmpment >10,000 pound . o 6,299.81
. Removal of cdntaminated HVAC ductwork, $/pou11<1 . . B -3.03 .
" Removal of clean standard reinforced concrete, $/cubic ya:rd . , 72.609 '
Removal of grade slab concrete, $/cubic yard . 204.33
Removal of clean heavily rein concrete wi#9 rebar, $/ cub1c yard 211.46
Removal of cleam heavily rein concrete wi18 rebar, $lecubicyard - 26746
~ Removal of below-grade suspended floors, $/cubic yai‘d: Sl L 316-5%3
Removal of clean monolithic concrete structures, $/cubic yard ' . 1,897.58
Removal of clean foundamon concrete, $/cubic yard ) _ - 626.97
; Removal of clean hollow masonry block wall, $/cubic yaxd Lo 75.24. .
Removal of clean solid masonry ‘Block wa]], $/cub1c yard _ . 75.24
. Placement of concrete for below—grade voids, $/cublc yard S } o 99.98'
o Removal of subterranean tunnels/voids, $/ linear foot _ T . 14176
Backfill of below grade voids, $/eubic yard . : - - 17.31-
Excavation: of clean material, $cubicyard ’ : . .. 3805
: Removal of clean building metal siding, $/square foot ) L 1.34
- Removal of standard asphalt rooﬁ.ng, $/square foot | . 2.15
Removal of Galbestos panels, $/square foot : : -2.19
Scarifying contaminated concrete surfaces (drill & spa]l), $/square foot 12.54 -
Scabbling ¢ontaminated concrete floors, $/square foot 7.42
Scabbling contaminated concrete walls, $/square foot ' - 815.
" . Scabbling contarninated ceilings, $/square foot . - . 73.38
~ Removal of clean overhead cranes/monorails< 10 ton capacity, each - ' 623.14

Removal of contaminated overhead cranes/monorails <710 ton capagii;y? ea, . 1,734.71 -

g
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16{3

Core drilling 2 o 4 inch diameter, linear foot -

854.68 .

Decommigsioning Cost Analysis : - Appendix B, Page 7of 7
' APPENDIX B
(continued)
Unit Cost Factor Cost/Unit($)
Removal of clean overhead éranes/monoraﬂs >10-50 ton capacity, each ' 1,495.51
Removal of contaminated overhead cranes/monorails >1O 50 ton capacﬂ:y, 4,162.61
each
Removal of polar cranes > 50 ton capac:lty each 6,286.50
Removal of gantry cranes > 50 101 capadity; each 26,411.28
Removal of clean structural steel, $/pound s 0.35
~ Removal of dlean steel FiGoT gratmg, $lsqua:re foo‘t . 3.19
Removal of contaminated steel floor grating, $/square foot . 9.69
) Removal of clean free-standmg steel ]mer $/square foot ] 33.75
Removal of clean concrete-anchored steel liner, $/square foot : - 5.85 -
Removal of contaminated concreté-anchored steel liner, $/square foot - 3981
Placement of scaffolding in clean areas, $/squarefoot - o 13.78
"Placement of scaffolding in contamma»ed areas, $/square foot - 22. 10
Removal of cham Ink fencmg, $llmear foot 2.10
Removal of asphalt pavement, $/square foot. " 1.05

. TLG Services, Inc. - T Co_pyrightPSEGNucleaf,‘[9.99/2000
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I. Summary

This report presents estimates of the cost to decommission the Salem Nuclear Generating
Station Units 1 and 2 (together, “Salem”) following the end of their current licensed
operating period ending on August 13, 2036 and April 18, 2040, respectively.

This report relies in part on a December 2002 report by TLG Services entitled
Decommissioning Cost Analysis for the Salem Generating Station, Unit 1 and 2 (“TLG
Report”), with updates to account for the time value of money and a change in
decommissioning method from DECON to a forty-year SAFSTOR. The TLG Report is
included in its entirety in Appendix B to this report.

This report is based on two fundamental assumptions: (1) spent nuclear fuel (“SNF”)
management costs will be borne by the United States Government; and (2) Salem Units 1
and 2 will be placed in a forty-year period of safe storage following end of license in
2036 and 2040, respectively.

While spent fuels management costs are discussed in this report and its appendices, those
costs are contractually the responsibility of the Government of the United States', and are
therefore not considered a liability that must be funded by the Salem Decommissioning
Trust Fund. The Salem/Hope Creek site has an Independent Spent Fuel Storage
Installation (“ISFSI™), that is appropriately sized to receive all SNF generated from the
Salem units through their licensed life.

PSEG Nuclear considered the following three decommissioning options for Salem:

e DECON: The equipment, structures, and portions of the facility and site
that contain radioactive contaminants are removed or decontaminated to a
level that permits termination of the license after cessation of operations.
Until 2008, this was the strategy that was to be used to decommission
Salem.

e SAFSTOR: The facility is placed in a safe stable condition and maintained
in that state until it is subsequently decontaminated and dismantled to
levels that permit license termination. During SAFSTOR, a facility is left
intact, but the fuel has been removed from the reactor vessel and
radioactive liquids have been drained from systems and components and
then processed. Radioactive decay occurs during the SAFSTOR period,
thus reducing the levels of radioactivity in and on the material and
potentially the quantity of material that must be disposed of during
decontamination and dismantlement. This is the method PSEG will use to
decommission Salem.

¢ ENTOMB: involves encasing radioactive structures, systems, and
components in a structurally long-lived substance, such as concrete. The

! See US Department of Energy Contract No. DE-CR01-83NE44480, Salem Generating Station
Nos. 1 and 2 Units Contract for Disposal of Spent Fuel and/or High-Level Radioactive Waste
(Jun. 13, 1983), as amended.
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entombed structure is appropriately maintained, and continued
surveillance is carried out until the radioactivity decays to a level that
permits termination of the license. Because most power reactors will have
radionuclides in concentrations exceeding the limits for unrestricted use
even after 100 years, this option will generally not be feasible and was not
deemed to be viable for Salem.

This report assumes a forty-year geriod of safe storage for each Salem unit after end of its
current licensed operating period”. PSEG Nuclear LLC, the Operator of Salem, has
chosen a forty year SAFSTOR period (approximately 7.6 half-lives of the radioactive
isotope Cobalt 60) as a prudent measure to reduce overall radiation exposure to workers
during the decommissioning period. An added benefit of the SAFSTOR method is that
worker efficiency will be greater due to fewer radiological restrictions during
performance of the work. However, economic benefits from gains in efficiency will be
partially off-set by maintenance and security costs during the SAFSTOR period, and
these costs have been explicitly addressed in this report.

I1. Methodology

The TLG Report provided in Appendix B to this report provided the primary source of
information related to costs associated with decommissioning Salem. PSEG personnel
used the information in that report to develop the estimate apphcable to SAFSTOR
described in this report.

Because costs were reported in the TLG Report in 2002 dollars, the first step in the
process was to escalate the 2002 costs to 2010 dollars. This re-evaluation produced an
increase adjustment of 27% for 2010 Labor & Equipment Costs over the 2002 TLG
Report. The New Jersey labor rates from 2003 through 2010 as well as Construction
Equipment Costs over the same time frame were used to develop the overall adjustment.
The SAFSTOR Decommissioning value was arrived at by taking the 2010 immediate
decommissioning cost and adjusting it to reflect significant reduction in residual
radioactivity thereby reducing/eliminating the radiation hazards during the dismantling
and demolition. This expected improvement will lead to a reduction in overall
decommissioning cost, and that improvement is reflected in this study. Details of the
adjustment factors used are provided in Table 2.

Aside from the conversion from 2002 to 2010 dollars, two other significant changes were
made to update the 2002 TLG Report to address the current forty-year SAFSTOR
strategy for Salem. The first change involved shifting the initial costs for preparing the
plant for decommissioning from the start of the seven-year decommissioning and
dismantlement period assumed in the DECON scenario to prior to the start of the
SAFSTOR period. These up-front costs are incurred in three years immediately
following termination of operations. The second major change was adding a forty-year
period of safe storage prior to final decommissioning. A timeline of these activities is

2 The forty-year SAFSTOR period will begin after a three-year period during which systems are
drained, fuel is removed, and the plants are readied for safe storage.

-4-
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shown in Appendix A to this report. Detailed information showing cash flows, major
events, and assumptions is contained in a one-page summary in Table 5 of this report.
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II1. Tables
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Table 1A: Summary of Decommissioning Cost Elements- Salem 1

Cost 2002$ Cost 20108 Percent of
Work Category * (thousands) (thousands) Total Costs
Decontamination 13,463 17,098 2.4%
Removal 79,587 101,075 14.3%
Packaging 11,727 14,893 2.1%
Transportation 11,632 14,773 2.1%
Waste Disposal 80,911 102,757 14.6%
Off-Site Waste Processing 16,802 21,338 3.0%
Program Management (incl.
Eng. and Security) 233,535 296,589 42.0%
Spent Fuel Pool Isolation 9,060 11,506 1.6%
ISFSI Related (including capital) 67,207 85,353 12.1%
Insurance and Regulatory Fees 11,464 14,559 2.1%
Energy 8,046 10,218 1.4%
Characterization and Licensing Surveys 6,440 8,179 1.2%
Misc. Equipment and Site Services 6,025 7,652 1.1%
Total 555,899 705,992 100.0%
License termination
(10 CFR § 50.75 decommissioning activities) * 523,818 665,249
Site Restoration (non- 50.75 activities) 32,081 40,743

3 Includes contingencies.

* This total includes spent fuel management.
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Table 1B: Summary of Decommissioning Cost Elements- Salem 2

Cost 20028 Cost 20108 Percent of
Work Category § (thousands) (thousands) Total Costs
Decontamination 13,577 17,243 2.3%
Removal 100,874 128,110 16.8%
Packaging 11,746 14,917 2.0%
Transportation 11,734 14,902 2.0%
Waste Disposal 80,039 101,649 13.7%
Off-Site Waste Processing 17,175 21,812 2.9%
Program Management (incl.
Eng. and Security) 272,325 345,853 45.5%
Spent Fuel Pool Isolation 6,040 7,671 1.0%
ISFSI Related (including capital) 53,776 68,295 19.0%
Insurance and Regulatory Fees 9,209 11,695 1.5%
Energy 7,344 9,327 1.2%
Characterization and Licensing Surveys 6,440 8,179 1.1%
Misc. Equipment and Site Services 6,423 8,157 1.1%
Total 598,702 694,494 100.0%
License termination
(10 CFR § 50.75 decommissioning activities) 6 544985 692,131
Site Restoration (non- 50.75 activities) 53,717 68,221

5 . .
Includes contingencies.

® This total includes spent fuel management.
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Table 2A: Summary of Cost Efficiency Adjustments- Salem 1

Decommissioning
Non Contaminated
Contaminated
Spent Fuel Mgmt
Other Fixed

Sub-Total

Contingency

Total Salem 17

Factors

1%
29%
100%
100%

7 Individual line items are rounded so totals may vary slightly due to round-off error.

TLG
2002%
(thousands)

$249.358
$101,851
$ 64,655
$ 53,656
$ 469,520

$ 86,379

$ 555,899

SAFSTOR
Adjustinent Factors
Cost
Reduction
Cost Adjustment
Efficiency Contam. To
Factor Decontam.
TLG
20108
(thousands)
$316,685  90% 0%
$ 129,351 0% 25%
$ 82,112  100% 0%
$ 68,143  100% 0%
$ 544,643
$ 100,200
$ 644,843

SAFSTOR
20108
(thousands)

$ 285,017
$ 97,013
$ 82,112
$ 68,143
$ 532,285

$ 97,408

$ 629,693
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Table 2B: Summary of Cost Efficiency Adjustments- Salem 2

Factors

Decommissioning
Non Contaminated  71%

Contaminated 29%
Spent Fuel Mgmt 100%
Other Fixed 100%
Sub-Total

Contingency

Total Salem 2f

8 Individual line items are rounded so totals may vary slightly due to round-off error.

TLG
20023
(thousands)

$256,847
$ 104,909
$ 105,973
$ 38,635

$ 506,364

$92,388

$ 598,702

Adjustment Factors

SAFSTOR
Cost
Efficiency
Factor

TLG

2010$

(thousands)

$326,197 90%
$133234 0%
$ 134,586 100%
$ 49,066 100%
$ 643.082

$117,333

$ 748,922

-10-

Cost
Reduction

Adjustment
Contam. To
Decontam.

SAFSTOR
2010%
(thousands)

$ 293,577
$ 99,923
$ 134.586
$ 49,066
$ 577,152

$ 105,619

$ 682,771
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Location: Salem Generating Station
Project: Decommissioning of Nuclear Plants After Safe Storage

Decommissioning Cost For Salem Nuclear Power Plant After

Forty Years of Safe Storage

Analysis:
Bases of Cost - TLG Cost 2002

Plant Prep & Temp Service

Rigging Construction Control & Tooling
Security Staff (except Spent Fuel Mgt.)
Utility Staff (except Spent Fuel Mgt.)

Final Site Survey

Based on the cost of items to be decontaminated (from TLG estimate), determined that Contaminated
Factors represent approx. 29% of the total cost to decommission a Nuclear Plant. Therefore, Non -
contaminated factors represent approx. 71% of the total cost.

Cost Efficiency Factors:

The 2002 TLG Estimate was based on single unit demolition basis for Salem, and in our review we
acknowledge an economy scale should be applied since Salem and Hope Creek will be done in tandem.
We will reference EPRI study ESC-4685 SIA 83-420 a Nuclear Power Construction study prepared by
United & Construction Inc. that supports multi unit construction has efficiency reduction (summarized
below).

Station Reactor Type Multi Unit Efficiency
Direct Craft Labor
1-2 1-3
Salem PWR 11%-22% 28%-36% Data Source EPRI p. 3-79 & 3-80

Cost Assumptions:

Salem -

In consideration of the EPRI study, efficiency reduced the variable costs. Fixed cost elements (see base cost
allocation above) remain constant on a per unit basis. The TLG cost was reduced by 10% since this will be
a mass demolition (non contaminated) vs. controlled demolition (contaminated)

The Spent Fuel will follow the same fact pattern and cash flow pattern as in the 2002 TLG Study for Salem.

Since decommissioning after 40 yrs would be equivalent to normal demolition work in a Fossil Plant an
additional allowance of 15% savings has been made to contaminated portion of the work only. (Working in
a contaminated area can account for a loss of productivity of an additional 25% or 2 Man Hrs/Day). The
breakdown of unproductive time is listed below, is based on field observations made at the nuclear sites.

Security: 0.5 MH 6.25%

Suit Up requirements (two times/day) 1 MH 12.5%

Clean up at the end of day 0.5 MH 6.3%
Total 2 MH 25.0%

The other factors affecting productivity in a contaminated area physical restrictions congestion, height
adjustment in work space (crawl space or 40ft. In the air), outage schedule (comprised time line) and
ALARA (level of allowance radiation) & proximity of other on going projects. The cost assumptions
correspond to present circumstances and to the present status & availability of technology.

-11-
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Table 3A: Salem Unit 1 SAFSTOR vs. Non-SAFSTOR Summary of Costs

2010%
(millions)
Non SAFSTOR SAFSTOR
Description TLG  TLG (esc.) PSEG
2002 2010 2010
Site Specific Cost
Lic. Termination 4498 5713 495.0
Spent Fuel Mgmt. 74.0 94.0 94.0
Site Restoration 321 40.7 40.7
Total (100% Share) 555.9 706.0 629.7
PSEG Share (w/Spent Fuel)9 3191 4053 361.5
Spent Fuel Costs (42.5) (54.0) (54.0)
PS share (w/o Spent Fuel) 276.7 3513 307.5
Site Restoration ( PSEG Share) (18.4) (234) 234)
PS share (w/o Site Restoration & Spent
Fuel) 258.2 3279 286.1

? The spent fuel management cost include an allocation from the contingency shown on table 2.

-12-
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Table 3B: Salem Unit 2 SAFSTOR vs. Non-SAFSTOR Summary of Costs
20108
(millions)

Description

Site Specific Cost
Lic. Termination
Spent Fuel Mgmit.
Site Restoration
Total (100% Share)

PSEG Share (w/Spent Fuel)'®
Spent Fuel Costs

PS share (w/o Spent Fuel)
Site Restoration ( PSEG Share)

PS share (w/o Site Restoration & Spent
Fuel)

TLG
2002

420.2
124.8

53.7
598.7

343.7
(71.6)

272.1

Non SAFSTOR

TLG (esc.)
2010

533.6
158.5

68.2
748.9

429.9
(90.9)

339.0

(30.8) (39.1)

241.2

299.9

SAFSTOR

PSEG
2010

456.0
158.5

68.2
682.7

391.9
(90.0)

301.9

(39.1)

262.8

10 . . .
The spent fuel management cost include an allocation from the contingency shown on table 2.

-13-
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TABLE 4A: SCHEDULE OF ANNUAL EXPENDITURES
Salem Unit 1 - SAFSTOR

(millions, 2010 dollars)
O&M Security
Equipment & During
Year Labor Materials Energy Burial Other Total SAFSTOR
2036 5.1 0.2 0.2 0.0 03 5.8
2037 26.4 3.0 0.8 0.7 29 33.8
2038 7.7 14 0.7 0.8 3.8 14.4
2039 2.6
2040 2.6
2041 2.6
2042 2.6
2043 2.6
2044 26
2045 2.6
2046 2.6
2047 2.6
2048 2.6
2049 26
2050 2.6
2051 2.6
2052 2.6
2053 26
2054 26
2055 2.6
2056 2.6
2057 26
2058 26
2059 2.6
2060 2.6
2061 2.6
2062 2.6
2063 2.6
2064 2.6
2065 2.6
2066 26
2067 2.6
2068 2.6
2069 2.6
2070 2.6
2071 2.6
2072 2.6
2073 2.6
2074 2.6
2075 2.6
2076 2.6
2077 2.6
2078 2.6
2079 13.6 0.8 0.3 0.0 0.6 153
2080 13.5 4.6 03 8.6 3.8 30.8
2081 20.3 6.0 0.5 13.9 54 46.1
2082 50.0 6.9 0.6 146 4.8 76.9
2083 394 5.5 1.2 10.5 4.9 61.5

-14-
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2084 39.0 5.1 0.5 0.0 1.5 46.1
2085 20.6 8.6 03 0.0 1.3 30.8
Total 2356 421 54 49.1 293 361.5 1040

-15-
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Year

2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087

TABLE 4B: SCHEDULE OF ANNUAL EXPENDITURES
Salem Unit 2 - SAFSTOR

Labor

8.5
43.9
12.8

13.3
13.2
20.0
48.9
385

Equipment &
Materials

0.2
5.0
23

0.8
4.5
59
6.8
54

(millions, 2010 dollars)
Energy Burial
0.3 0.0
14 1.1
1.2 1.3
0.3 0.0
0.3 8.4
0.5 13.6
0.7 14.3
1.2 10.2

-16-

Other

0.7
4.9
6.4

0.7
3.8
53
4.6
5.0

Total

9.7
56.3
24.0

15.1
30.2
45.3
75.3
60.3

0&M Security
During
SAFSTOR

2.6
2.6
26
2.6
2.6
2.6
2.6
2.6
26
26
2.6
2.6
26
26
26
2.6
2.6
26
26
2.6
26
2.6
26
2.6
26
2.6
26
2.6
26
26
2.6
26
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
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2088 38.2 5.0 0.4 0.0 1.7 453
2089 20.2 8.4 0.3 0.0 1.5 304
Total 2575 443 6.6 48.9 34.6 3919 104.0

-17-
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Table 5A Salem 1 Cash Flows

Year

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Annual Expenditures
thousands

2010

5,800
33,800
14,400

DTF Fund Balance

2% Real Rate of Return
dollars less expenditures

255,599

260,711
265,925
271,244
276,669
282,202
287,846
293,603
299,475
305.464
311,574
317,805
324,161
330,645
337.257
344,002
350,883
357.900
365,058
372,359
379,807
387.403
395,151
403,054
411,115
419337
421,924
396,592
390,124
395,326
400,632
406,045
411,566
417,197
422,941
428,800
434,776
440,871
447,089
453431
459,899
466,497
473227
480,092
487,094
494,236
501,520
508,951
516,530
524,260
532,146
540,188
548,392
556.760
565,760
574,001
582,881

-18-

SAFSTOR
Year

O 00~ O\ h Wt —

Notes

Balance as of 12/31/2010

Fund balances escalates at 2%
per annum during remaining
period of operation

Expenses to put plant in
SAFSTOR Condition, includes
security and O&M

Annual Security and O&M
cost during SAFSTOR is
$2.6MM (PSEG Share)
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2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085

15,300
30,800
46,100
76,900
61,500
46,100
30,800

591.939
601,177
610.601
620,213
630,017
640,017
650,218
660,626
671,235
682,060
693,101
704.363
703,150
686,413
654,041
590,222
540,527
505,237
484,542

-19-

Costs during 7-year
decommissioning period
includes security and O&M
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Table 5B Salem 2 Cash Flows

Year

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067

Annual Expenditures
thousands

2010

9,700
56,300
24,000

DTF Fund Balance

2% Real Rate of Return
dollars less expenditures

234,780

239,476
244,265
249,150
254,133
259.216
264,400
269,688
275,082
280,584
286,196
291,919
297,758
303,713
309,787
315,983
322,303
328,749
335324
342,030
348,871
355,848
362,965
370,224
377,628
385,181
392,885
400,743
408,758
416,934
415,574
367,584
350,936
355,354
359,861
364459
369,148
373,931
378,809
383,786
388,861
394,039
399.319
404,706
410,200
415,804
421,520
427,350
433,297
439,363
445,551
451,862
458,299
464.865
471,562
478,393
485,361
492,469

-20-
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Year
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Notes

Balance as of 12/31/2010

Fund balances escalates at 2%
per annum during remaining
period of operation

Expenses to put plant in
SAFSTOR Condition, includes
security and O&M

Annual Security and O&M
cost during SAFSTOR is
$2.6MM (PSEG Share)
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2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089

15,100
30,200
45,300
75,300
60,300
45,300
30,400

499,718
507,112
514,655
522,348
530,195
538,198
546,362
554.690
563.183
571,847
580,684
589,698
598.892
608,270
617,835
615,092
597,193
563.837
499,510
449,510
413,201
391,065

Costs during 7-year
decommissioning period
includes security and O&M
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Table 6: Decommissioning Waste Summary
Please see Table 5.1, Decommissioning Waste Summary, in the TLG Report attached as
Appendix B to this report.
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Table 7: Detailed Cost Analysis
Please see Appendix C in the TLG Report, attached as Appendix B to this report.
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IV. Appendices
A. Time Line
B. December 2002 TLG Decommissioning Cost Analysis

24-
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Appendix A: Time Line

Salem 1
Activity
2036 2037 2038 2039 - 2078 2079 2080 2081 2082 2083 2084 2085
Shutdown
through
Transition X X X
Safe storage period X
Decommissioning
and Site Restoration X X X X X X X
Salem 2
Activity
2040 2041 2042 2043 - 2082 2083 2084 2085 2086 2087 2088 2089
Shutdown
through
Transition X X X
Safe
Storage
period X
Decommissioning
and Site Restoration X X X X X X X

5.
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Appendix B: December 2002 TLG Decommissioning Cost Analysis
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EXECUTIVE SUMMARY

This report presents the costs to promptly decommission (decontaminate and
dismantle) the Salem Generating Station (Salem Station) following a scheduled
cessation of plant operations. The analysis relies upon the site-specific, technical
information developed for a previous evaluation prepared in 1995-96, updated to
reflect current plant conditions and operating assumptions. The estimates are
designed to provide PSEG Power, LLC with sufficient information to assess its
financial obligations as they pertain to the eventual decommissioning of the nuclear
station.

The estimates are based on numerous fundamental assumptions, including regulatory
requirements, project contingencies, low-level radioactive waste disposal practices,

high-level radioactive waste management options, and site restoration requirements.

The estimates incorporate a cooling period of approximately five years for the spent

fue] that resides in the plant’s storage pools when operations cease. Any residual fuel

remaining in the pools after the five-year period will be relocated to an on-site, interim
storage facility to await the transfer to a DOE facility. The estimates also include the
dismantling of non-essential structures and limited restoration of the site.

Alternatives and Regulations

The Nuclear Regulatory Commission (NRC) provided general decommissioning
guidance in the rule adopted on June 27, 1988.18 In this rule the NRC set forth
technical and financial criteria for decommissioning licensed nuclear facilifies. The
regulations addressed planning needs, timing, funding methods, and environmental
review requirements for decommissioning. The rule also defined three
decommissioning alternatives as being acceptable to the NRC - DECON, SAFSTOR,
and ENTOMB.

DECON is defined as "the alternative in which the equipment,
structures, and portions of a facility and site containing radioactive
contaminants are removed or decontaminated to a level that permits the
property to be released for umnrestricted use shortly after cessation of
operations."l2]

: U.S. Code of Federal Regulations, Title 10, Parts 30, 40, 50, 51, 70 and 72 "General
Requirements for Decommissioning Nuclear Facilities,” Nuclear Regulatory Commission,
. Federal Register Volume 53, Number 123 (p 24018 et seq.), June 27, 1988.
2 Ibid. Page FR24022, Column 3.

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000
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SAFSTOR is defined as "the alternative in which the nuclear facility is
placed and maintained in a condition that allows the nuclear facility to be
safely stored and subsequently decontaminated — (deferred
decontamination) to levels that permit release for unrestricted use."B)
Decommissioning is to be completed within 60 years, although longer
time periods will be considered when necessary to protect public health
and safety.

ENTOMB is defined as "the alternative in which radioactive
contaminants are encased in a structurally long-lived material, such as
concrete; the entombed structure is appropriately maintained and
continued surveillance is carried out until the radioactive material
decays to a level permitting unrestricted release of the property."4 As .
with the SAFSTOR alternative, decommissioning is currently required to
be completed within 60 years.

The 60-year restriction has limited the practicality of the ENTOMB alternative at
commercial reactors that generate significant amounts of long-lived radiocactive
material. As such, the NRC is currently re-evaluating this option and the technical
requirements and regulatory actions that would be necessary for entombment to
become a viable option.

In 1996, the NRC published revisions to the general requirements for
decommissioning nuclear power plants to clarify ambiguities and codify procedures
and terminoclogy as a means of enhancing efficiency and uniformity in the
decommissioning process. The amendments allow for greater public participation and
better define the transition process from operations to decommissioning. Regulatory
Guide 1.184, issued in July 2000, further describes the methods and procedures
that are acceptable to the NRC staff for implementing the requirements of the 1996
revised rule that relate to the initial activities and the major phases of the
decommissioning process. The costs and schedules presented in this analysis follow
the general guidance and process described in the amended regulations.

Methodology

The methodology used to develop the estimates described within this document follows
the basic approach originally presented in the cost estimating guidelines® developed
by the Atomic Industrial Forum (now Nuclear Energy Institute), This reference

1bid.
Ibid. Page FR24023, Column 2.

5 T.S. LaGuardia et al., "Guidelines for Producing Commercial Nuclear Power Plant
Decommissioning Cost Estimates,” ATF/NESP-036, May 1986.
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describes a unit factor method for determining decommissioning activity costs. The
unit factors used in this analysis incorporate site-specific costs and the latest available
information on worker productivity in decommissioning.

The estimates also reflect lessons learned from TLG’s involvement in the Shippingport
Station Decommissioning Project, completed in 1989, as well as the decommissioning
of the Cintichem reactor, hot cells and associated facilities, completed in 1997. In
addition, the planning and engineering for the Pathfinder, Shoreham, Rancho Seco,

‘Trojan, Yankee Rowe, Big Rock Point, Maine Yankee, Humboldt Bay-3, Oyster Creek,

Connecticut Yankee and San Onofre-1 nuclear units have provided additional insight
into the process, the regulatory aspects, and technical challenges of decommissioning
commercial nuclear units.

An activity duration critical path is used to determine the total decommissioning
program schedule. The schedule is relied upon in calculating the carrying costs, which
include program management, administration, field engineering, equipment: rental,
and support services such as quality control and security. This systematic approach for
assembling decommissioning estimates ensures a high degree of confidence in the
reliability of the resulting costs.

Contingency

Consistent with industry practice, contingencies are applied to the decontamination
and dismantling costs developed as "specific provision for unforeseeable elements of
cost within the defined project scope, particularly important where previous
experience relating estimates and actual costs has shown that unforeseeable events
which will increase costs are likely to occur.”®l The cost elements in the estimates are
based on ideal conditions; therefore, the types of unforeseeable events that are almost
certain to occur in decommissioning, based on industry experience, are addressed
through a percentage contingency applied on a line-item basis. This contingency factor
is a nearly universal element in all large-scale construction and demolition projects. It
should be noted that contingency, as used in this estimate, does not account for price
escalation and inflation in the cost of decommissioning over the remaining operating
life of the station.

The use and role of contingency within decommissioning estimates is not a safety
factor issue. Safety factors provide additional security and address situations that may
never occur. Contingency funds, by contrast, are expected to be fully expended
throughout the program. Inclusion of contingency is necessary to provide assurance
that sufficient funding will be available to accomplish the intended tasks.

8 Project and Cost Engineers’ Handbook, Second Edition, American Association of Cost Engineers,
Marcel Dekker, Inc., New York, New York, p. 239.
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Low-Level Radioactive Waste Disposal

The contaminated and activated material generated in the decontamination and
dismantling of a commercial nuclear reactor is classified as low-level (radioactive)
waste, although not all of the material is suitable for “shallow-land” disposal. With the
passage of the “Low-Level Radioactive Waste Disposal Act” in 1980, and its
Amendments of 1985, the states became ultimately responsible for the disposition of
radioactive waste generated within their own borders.

New Jersey is a member of the three-state Atlantic Interstate Low-Level Radioactive
Waste Management Compact, formed after South Carolina formally joined the
Northeast Regional Compact. The Barnwell Low-Level Radioactive Waste
Management Facility, located in South Carolina, is expected to be available to PSEG
Nuclear to support the decommissioning of the Salem Station. It is also assumed that
PSEG Nuclear could access other disposal sites should it prove cost effective. As.such,
rate schedules for both the Barnwell and the Envirocare facility in Utah were used: to
generate disposal costs.

High-Level Radioactive Waste Management

Congress passed the “Nuclear Waste Policy Act”®] in 1982, assigning the responsibility
for disposal of spent nuclear fuel created by the commercial nuclear generating plants
to the DOE. This legislation also created a Nuclear Waste Fund to cover the cost of
the program, which is funded by the sale of electricity from nuclear reactors since
1993, and an estimated equivalent value for assemblies irradiated prior to 1983. The
Nuclear Waste Policy Act, along with the individual disposal contracts with utilities,
specified that the DOE was to begin accepting spent fuel by January 31, 1998.

Since the original legislation, the DOE has announced several delays in the program
schedule. Operation of DOE’s yet-to-be constructed geologic repository is currently
scheduled for the year 2010, assuming that the licensing could be completed
expeditiously and a national transportation system established. The agency has no
plans for receiving spent fuel from commercial nuclear plant sites prior to this date
and startup operations may be phased in, creating additional delays.

The NRC requires licensees to establish a program to manage and provide funding for
the caretaking of all irradiated fuel at the reactor site until title of the fuel is
transferred to the DOE. For estimating purposes, PSEG Nuclear has assumed that
the high-level waste repository, or some interim storage facility, will be fully

? “Low-Level Radioactiw./e Waste Policy Amendments Act of 1985,” Public Law 99-240, 1/15/86.
& “Nuclear Waste Policy Act of 1982 and Amendments,” U.S. Department of Energy’s Office of
Civilian Radioactive Management, 1982.
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operational by 2015. Interim storage of the fuel, until the DOE has completed the
transfer, will be in an independent facility located on the Artificial Island site. This
will allow. PSEG Nuclear to proceed with decommissioning and terminate its
operating licenses in the shortest time possible.

The spent fuel storage facility, which is independently licensed and operated, will be
sized to accommodate the inventory of spent fuel residing in the plant’s storage pools
at the cessation of operations, in addition to any operational inventory already in
residence. When emptied, the station could be dismantled without maintaining the
wet storage pools. Based upon this scenario, and an anticipated rate of transfer, spent
fuel is projected to remain on site for approximately 30 years following the cessation of
Unit 1 operations.

Site Restoration

The efficient removal of the contaminated materials at the site may result in

~damage to many of the site structures. Blasting, coring, drilling, and the other

decontamination activities will substantially damage power block structures,
potentially weakening the footings and structural supports. Prompt demolition once
the license is terminated is clearly the most appropriate and cost-effective option. It
is unreasonable to anticipate that these structures would be repaired and preserved
after the radiological contamination is removed. The cost to dismantle site
structures with a work force already mobilized is more efficient and less costly than
if the process were deferred. Experience at shutdown generating stations has shown
that plant facilities quickly degrade without maintenance, adding additional
expense and creating potential hazards to the public and the demolition work force.
Consequently, this study assumes that site structures will be removed to a nominal
depth of three feet below the local grade level wherever possible. The site will then
be graded and stabilized.

Summary

The DECON decommissioning alternative involves the prompt removal of the
contaminated and activated plant components, including structural materials, from
the site following permanent shutdown. The facility operator may then have
unrestricted use of the site with no further requirement for a license. This study
assumes that the remainder of the non-essential plant systems and structures, not
previously removed in support of license termination, are dismantled and the site
restored.

The scenario analyzed for the purpose of generating the estimates is described in
Section 2. The assumptions are presented in Section 3, along with schedules of annual
expenditures. The major cost contributors are identified in Section 6, with detailed

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000
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activity costs, waste volumes, and associated manpower requirements delineated in
Appendix C. A cost summary is provided at the end of this section for the major cost
components. '
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Activity Unit 1 Unit 2 Station
Decontamination 13,463 13,577 27,040
Removal 79,587 100,874 180,461
Packaging 11,726 11,746 23,473
Transportation 11,632 11,734 23,366
Waste Disposal 80,911 82,039 162,950
Off-site Waste Processing 16,802 17,175 33,977
Program Management 233,535 272,325 505,860
(including Engineering and Security)
Spent Fuel Pool Isolation _ 9,060 6,040 15,101
ISFSI Related (including capital) 67,207 53,776 120,983
Insurance and Regulatory Fees 11,464 9,209 20,672
Energy 8,046 7,344 15,390
Characterization and Licensing Surveys 6,440 6,440 12,880
Misec. Equipment and Site Sexrvices 6,026 6,423 12,449
Total 1 555,899 598,702 1,154,601
License Termination 2 523,818 544,985 1,068,803
Site Restoration 32,081 53,717 85,798
@ Columns may not add due to rounding.

) {2 Includes spent fuel- management expenditures.

TLG Services, Inc.
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1. INTRODUCTION

This decommissioning analysis is designed to provide PSEG Power with sufficient
information to prepare the financial planning documents for decommissioning, as
required by the Nuclear Regulatory Commission (NRC or Commission). It is not a
detailed assessment, but a financial analysis prepared in advance of the
engineering and planning that will be required to carry out the decommissioning of
the Salem Generating Station (Salem Station).

1.1 OBJECTIVES OF STUDY

The objectives of this study are to prepare comprehensive estimates of the
costs to decommission Salem Station for the scenario outlined in Section 2,.to
define a sequence of events, and project the volume of waste produced from
the decontamination and dismantling activities.

The Salem Station is jointly owned by PSEG Power, LLC (67%) and Exelon
Generation Corporation (43%). However, for purposes of this study, only the
undivided decommissioning costs (100%) are presented, since the division of
ownership has no effect on the total expenditures required. PSEG Nuclear
operates the station. '

The Station is comprised of two identical units, constructed concurrently,
with the construction permits being issued on the same date. For the
purposes of this study, the shutdown dates were taken as August 13, 2016,
and April 18, 2020, for Units 1 and 2, respectively. This time frame, which
reflects 40 years of operating life for each unit, was used as an input for
scheduling the decommissioning activities.

1.2 SITE DESCRIPTION

The Salem Station is located on the southern part of Artificial Island on the east
bank of the Delaware River in Lower Alloways Creek Township, Salem County,
New Jersey. The site is 15 miles south of the Delaware Memorial Bridge, 18
miles south of Wilmington, Delaware, 30 miles southwest of Philadelphia,
Pennsylvania, and 7% miles southwest of Salem, New Jersey. '

The Nuclear Steam Supply System (NSSS) consists of a pressurized water
reactor and a four-loop Reactor Coolant System (RCS). The system was
supplied by the Westinghouse Electric Corporation. The licensed ratings for
each of the two units is 3,411 MWt. The corresponding net dependable electrical
outputis 1,115 MWe.

TLG Services, Inc. , Copyright PSEG Nuclear 1999/2000
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1.3

The NSSS is housed within a “containment structure,” a seismic Category I,
reinforced-concrete, dry structure. The containment is a cylinder with a
hemispherical dome and a flat, reinforced-concrete foundation mat. A welded
steel liner plate anchored to the inside face of the containment serves as a leak-
tight membrane.

Heat produced in the reactor is converted to electrical energy by the steam and
power conversion system. A turbine-generator system converts the thermal
energy of steam produced in the steam generators into mechanical shaft power
and then into electrical energy. The plant’s turbine-generators are each tandem-
compound, four-element units. They consist of one high-pressure, double-flow,
and three low-pressure, double-flow elements driving a direct-coupled generator
at 1,800 rpm. The turbines are operated in a closed feedwater cycle ‘that
condenses the steam; the heated feedwater is returned to the steam generators.
Heat rejected in the main condensers is removed by the circulating water
system.

The circulating water system provides the heat sink required for removal of
waste heat in the power plant’s thermal cycle. The system has the principal
function of removing heat by absorbing this energy in the main condenser.
Water is withdrawn from the Delaware River by the circulating water pumps
located at the intake structure. After passing through the plant condensers, the
discharge is routed back into the Delaware estuary.

REGULATORY GUIDANCE

The NRC provided initial decommissioning guidance in its rule "General
Requirements for Decommissioning Nuclear Facilities," issued in June
1988.00* This rule set forth technical and financial criteria for
decommissioning licensed nuclear facilities. The regulation addressed
decommissioning planning needs, timing, funding methods, and
environmental review requirements. The intent of the rule was to ensure that
decommissioning would be accomplished in a safe and timely manner and
that adequate funds would be available for this purpose. Subsequent to the
rule, the NRC issued Regulatory Guide 1.159, “Assuring the Availability of
Funds for Decommissioning Nuclear Reactors,”2! which provided guidance to
the licensees of nuclear facilities on the financial methods acceptable to the
NRC staff for complying with the requirements of the rule. The regulatory -
guide addressed the funding requirements and provided guidance on the

* Annotated references for citations in Sections 1-6 are provided in Section 7.
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content and form of the financial assurance mechanisms indicated in the rule
amendments.

The rule defined three decoﬁlmissioning alternatives as being acceptable to
the NRC: DECON, SAFSTOR, and ENTOMB. It also placed limits on the
time allowed to complete the decommissioning process. For SAFSTOR, the
process is restricted in overall duration to 60 years unless it could be shown
that a longer duration is necessary to protect public health and safety. The
guidelines for ENTOMB are similar, providing the NRC with both sufficient
leverage and flexibility to ensure that these deferred options are only used in
situations where it is reasonable and consistent with the definition of
decommissioning. At the conclusion of a 60-year dormancy period (or longer
for ENTOMB if the NRC approves such a case), the site would still require
significant remediation to meet the definition of unrestncted release and
license termination.

The ENTOMB alternative has not been viewed as a viable option for power
reactors due to the significant time required to isolate the long-lived
radionuclides for decay to permissible levels. However, with recent
rulemaking permitting the controlled release of a site, the NRC has re-
evaluated this alternative. The resulting feasibility study, based upon an
assessment by Pacific Northwest National Laboratory, concluded that the
method did bhave conditional merit for some if not most reactors. However,
the staff also found that additional rulemaking would be needed before this
option could be treated as a generic alternative. The NRC is considering
rulemaking to alter the 60-year time for completing decommissioning and to
clarify the use of engineered barriers for reactor entombments. Pending
completion of such rulemaking, entombment requests will be handled on a
case-by-case basis.

In 1996, the NRC published revisions to the general requirements for
decommissioning nuclear power plants.8l When the decommissioning
regulations were adopted in 1988, it was assumed that the majority of
licensees would decommission at the end of the operating license life. Since -
- that time, several licensees permanently and prematurely ceased operations
without having submitted a decommissioning plan. In addition, these
licensees requested exemptions from certain operating requirements as being
unnecessary once the reactor is defueled. FEach case was handled
individually without clearly defined generic requirements. The NRC
amended the decommissioning regulations in 1996 to clarify ambiguities and
codify procedures and terminology as a means of enhancing efficiency and
uniformity in the decommissioning process. The new amendments allow for
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greater public participation and better define the transition process from
operations to decommissioning.

Under the revised regulations, licensees would submit written certification to
the NRC within 30 days after the decision to cease operations. Certification
would also be required once the fuel was permanently removed from the
reactor vessel. Submittal of these notices would entitle the licensee to a fee
reduction and eliminate the obligation to follow certain requirements needed
only during operation of the reactor. Within two years of submitting notice of
permanent cessation of operations, the licensee would be required to submit a
Post-Shutdown Decommissioning Activities Report (PSDAR) to the NRC. The
PSDAR describes the planned decommissioning activities, the associated
sequence and schedule, and an estimate of expected costs. Prior to completing
decommissioning, the licensee would be required to submit an application to
the NRC to terminate the license, along with a license termination plan

{LTP).
1.8.1 Nuclear Waste Policy Act

Congress passed the Nuclear Waste Policy Actl4 in 1982, assigning the
responsibility for disposal of spent nuclear fuel from the commercial
nuclear generating plants to the Department of Energy (DOE). Two
permanent disposal facilities were envisioned, as well as an interim
facility. To recover the cost of permanent spent fuel disposal, this
legislation created a Nuclear Waste Fund through which money was to
be collected from the consumers of the electricity generated by
commercial nuclear power plants. The Nuclear Waste Policy Act,
along with the individual disposal contracts with utilities, specified
that the DOE was to begin accepting spent fuel by January 31, 1998.

After pursuing a national site selection process, the Act was amended
in 1987 to designate Yucca Mountain, Nevada, as the only site to be
evaluated for geologic disposal of high-level waste. Also in 1987, the
DOE announced a five-year delay in the opening date for the
repository, from 1998 to 2003. Two years later, in 1989, an additional
7-year delay was announced, primarily due to problems in obtaining
the required permits from the state of Nevada to perform the required
characterization of the site.

Generators have responded to this impasse by initiating legal action
and constructing supplemental storage as a means of maintaining
necessary operating margins. In a recent decision, the U.S. Court of
Appeals for the Federal Circuit reaffirmed the utility position that
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DOE had breached its contractual obligation. However, even with the
August 2000 ruling,’® DOFE’s position has remained unchanged. The
agency continues to maintain that its delayed performance is
unavoidable because it does not have an operational repository and
does not have authority to provide storage in the interim.
Consequently, DOE has no plans to receive spent fuel from commercial
U.S. reactors before the year 2010.

The NRC requires licensees to establish a program to manage and
provide funding for the management of all irradiated fuel at the
reactor until title of the fuel is transferred to the Secretary of Energy
in 10 CFR 50.54 (bb).l6! This funding requirement is fulfilled through
inclusion of certain high-level waste cost elements within the
estimates, as described below.

For estimating purposes, PSEG Nuclear has assumed that the high-level
waste repository, or some interim storage facility, will be fully
operational by 2015. Interim storage of the fuel, until the DOE has
completed the transfer, will be in an independent facility located on the
Artificial Island site. This will allow PSEG Nuclear to proceed with
decommissioning and terminate its operating licenses in the shortest
time possible. ‘

Based upon the projected capacity of the spent fuel storage pools,
supplemental storage will be required before the current operating
licenses expire so as to maintain full core off-load capability. Therefore,
this analysis assumes that an on-site independent spent fuel storage
installation ISFSI) will be constructed to support plant operations and
will be available to support decommissioning

The spent fuel storage facility, which is independently licensed and
operated, will be sized to accommodate the inventory of spent fuel
residing in the plant’s storage pools at the cessation of operations, in
addition to any operational inventory already in residence. When
emptied, the station could be dismantled without maintaining the wet
storage pools. Based upon this scenario, and an anticipated rate of
transfer, spent fuel is projected to remain on site for approximately 30
years following the cessation of Unit 1 operations.

Expenditures are included in the analysis for the isolation and
continued operation of the spent fuel pools throughout the first five
years of decommissioning. Expenses are also included for loading the
spent fuel assemblies remaining in the storage pools after the
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1.3.2

1.3.3

cessation of plant operations into multi-purpose canisters, for canister
costs and overpacks, and for the operation of the ISFS] through the year
2046, when all the fuel is expected to be transferred to the DOE.

Low-Level Radioactive Waste Po]icy Amendments Act

Congress passed the “Low-Level Radioactive Waste Disposal Act” in
1980, declaring the states as being ultimately responsible for the

‘disposition of low-level radioactive waste generated within their own

borders. The federal law encouraged the formation of regional groups or
compacts to implement this objective safely, efficiently and economically,
and set a target date of 1986. With little progress, the “Amendments Act”
of 198507 extended the target, with specific milestones and stiff sanctions
for non-compliance.

New Jersey is a member of the three-state Atlantic Interstate Low-Level
Radioactive Waste Management Compact, formed after South Carolina
formally joined the Northeast Regional Compact. The Barnwell Low-
Level Radioactive Waste Management Facility, located in South
Carolina, is expected to be available to PSEG Nuclear to support the
decommissioning of the Salem Station. It is also assumed that PSEG
Nuclear could access other disposal sites should it prove cost-effective.
As such, rate schedules for both the Barnwell and the Envirocare facility
in Utah were used to generate disposal costs.

Radiological Criteria for License Termination

In 1997, the NRC published Subpart E, “Radiological Criteria for
License Termination,”®l amending Part 20 of Title 10 of the Code of
Federal Regulations (10 CFR §20). This subpart provided radiological
criteria for releasing a facility for unrestricted use. The regulation
provides that the site could be released for unrestricted use if
radioactivity levels are such that the average member of a critical
group would not receive a Total Effective Dose Equivalent (TEDE) in
excess of 25 millirem per year, and provided residual radioactivity has
been reduced to levels that are As Low As Reasonably Achievable
(ALARA). The decommissioning estimate for the Salem Station
assumes that the site will be remediated to a residual level consistent
with the NRC-prescribed level.

It should be noted that the NRC and the Environmental Protection
Agency (EPA) differ on the amount of residual radioactivity
considered acceptable in site remediation. The EPA has two limits
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that apply to radioactive materials. An EPA limit of 15 millirem per
year is derived from criteria established by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA.
or Superfund). An additional limit of 4 millirem per year, as defined in
40 CFR Part 141.186, is applied to drinking water.

On October 9, 2002, the NRC signed an agreement with the EPA on
the radiological decommissioning and decontamination of NRC-
licensed sites. The Memorandum of Understanding (MOU) provides
that EPA will defer exercise of authority under CERCLA for the
majority of facilities decommissioned under NRC authority. The MOU
also includes provisions for NRC and EPA consultation for certain sites
when, at the time of license termination, (1) groundwater
contamination exceeds EPA-permitted levels; (2) NRC contemplates
restricted release of the site; and/or (8) residual radicactive soil
concentrations exceed levels defined in the MOU.

The MOU does not impose any new requirements on NRC licensees
and should reduce the involvement of EPA with NRC licensees who are
decommissioning. Most sites are expected to meet the NRC criteria for
unrestricted use, and the NRC believes that only a few sites will have
groundwater or soil contamination in excess of the levels specified in
the MOU that trigger consultation with EPA. However, if there are
other hazardous materials on the site, EPA may be involved in the
cleanup. As such, the possibility of dual regulation remains for certain
Iicensees.
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2. DECOMMISSIONING ALTERNATIVE

The following section describes the basic activities associated with the DECON
decomimissioning alternative. Although detailed procedures for each activity identified
are not provided, and the actual sequence of work may vary, the activity descriptions
provide a basis not only for estimating, but also for the expected scope of Work Le.,
engineering and planning at the time of decommissioning.

The conceptual approach that the NRC has described in its regulations divides
decommissioning into three phases. The initial phase commences with the effective
date of permanent cessation of operations and involves the transition of both plant and
licensee from reactor operations, i.e., power production, to facility de-activation and
closure. During the first phase, notification is to be provided to the NRC certifying the
permanent cessation of operations and the removal of fuel from the reactor vessel. The
licensee would then be prohibited from reactor operation.

The second phase encompasses activities during the storage period or during major
decommissioning activities, or a combination of the two. The third phase pertains to
the activities involved in license termination. The decommissioning estimates
developed for the Salem Station are also divided into phases or periods; however,
demarcation of the phases is based upon major milestones within the project or
significant changes in the projected expenditures.

2.1 PERIOD 1-PREPARATIONS

In anticipation of the cessation of plant operations, detailed preparations are
undertaken to provide a smooth transition from plant operations to site
decommissioning. Through implementation of a staffing transition plan, the
organization required to manage the intended decommissioning activities is
assembled from available plant staff and outside resources. Preparations
include the planning for permanent defueling of the reactor, revision of
technical specifications applicable to the operating conditions and requirements,
a characterization of the facility and major components, and the development of
the PSDAR.

2.1.1 Engineering and Planning

The PSDAR, required within two years of the notice to cease operations,
provides a description of the licensee’s planned - decommissioning
activities, a timetable, and the associated financial requirements of the
intended decommissioning program. Upon receipt of the PSDAR, the
NRC will make the document available to the public for comment in a
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local hearing to be held in the vicinity of the reactor site. Ninety days
following submittal and NRC receipt of the PSDAR, the licensee may
begin to perform major decommissioning activities under a modified 10
CFR §50.59 procedure, i.e., without specific NRC approval. Major
activities are defined as any activity that results in permanent removal of
major radioactive components, permanently modifies the structure of the
containment, or results in dismantling components (for shipment)
containing Greater-than-Class C waste (GTCC), as defined by 10 CFR
§61. Major components are further defined as comprising the reactor
vessel and internals, large bore reactor system piping, and other large
components that are radioactive. - The NRC includes the following
additional criteria for use of the §50.59 process in decommissioning. The
proposed activity must not:

foreclose release of the site for possible unrestricted use,
significantly increase decommissioning costs,

cause any significant environmental impact, or

violate the terms of the licensee’s existing license.

Existing operational technical specifications are reviewed and modified to
reflect plant conditions and the safety concerns associated with
permanent cessation of operations. The environmental impact associated
with the planned decommissioning activities is also considered.
Typically, a licensee will not be allowed to proceed if the consequences of
a particular decommissioning activity are greater than bounded by
previously evaluated environmental assessments or impact statements.
In this instance, the licensee would have to submit a license amendment -
for the specific activity and update the environmental report.

The decommissioning program outlined in the PSDAR will be designed to
accomplish the required tasks within the ALLARA guidelines (as defined
in 10 CFR §20) for protection of personnel from exposure to radiation
hazards. It will also address the continued protection of the health and
safety of the public and the environment during the dismantling activity.
Consequently, in conjunction with the development of the PSDAR,
activity specifications, cost-benefit and safety analyses, work packages
and procedures must be assembled in support of the proposed
decontamination and dismantling activities.
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2.1.2 Site Preparations

Following final plant shutdown, and in preparation for actual
decommissioning activities, the following activities are initiated:

¢ Characterization of the site and surrounding environs. This includes
radiation surveys of work areas, major components (including the
reactor vessel and its internals), sampling of internal piping
contamination levels, and primary shield cores.

o Isolation of the spent fuel storage pool and fuel handling systems,
such that decommissioning operations could commence on the balance
of the plant. Decommissioning operations are scheduled around the
fuel handling area to the greatest extent possible such that the overall
project schedule is optimized. The fuel will be transferred to the DOE
as it decays to the point that it meets the heat load criteria of the
containers and, as such, it is assumed that the fuel pool will remain
operational for a minimum of five years following the cessation of
plant operations.

o Specification of transport and disposal requirements for activated
materials and/or hazardous materials, including shielding and waste
stabilization.

e Development of procedures for occupational exposure control, control
and release of liquid and gaseous effluent, processing of radwaste
(including dry-active waste, resins, filter media, metallic and non-
metallic components generated in decommissioning), site security and
emergency programs, and industrial safety.

2.2 PERIOD 2 - DECOMMISSIONING OPERATIONS
Significant decommissioning activities in this phase include:

e Construction of temporary facilities and/or modification of existing facilities
to support dismantling activities. This may include a centralized processing
area to facilitate equipment removal and component preparations for off-site
disposal.

o Reconfiguration and modification of site structures and facilities as needed

to support decommissioning operations. This may include the upgrading of
roads (on- and off-site) to facilitate hauling and transport. Building
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modifications may be required to the Reactor Building to facilitate access of
large/heavy equipment. Modifications may also be required to the refueling
area of the Reactor Building to support the segmentation of the reactor
vessel internals and component extraction.

e Design and fabrication of temporary and permanent shielding to support
removal and transportation activities, construction of contamination control
envelopes, and the procurement of specialty tooling.

¢ Procurement (lease or purchase) of shipping canisters, cask liners, and
industrial packages.

e Decontamination of components and piping systems as required to control
(minimize) worker exposure.

o Removal of piping and components no longer essential to- support
decommissioning operations.

o Removal of control rod drive housings and the head service structure from
reactor vessel head. Segmentation of the vessel closure head.

o Removal and segmentation of the upper internals assemblies. Segmentation
will maximize the loading of the shielded transport casks, i.e., by weight and
activity. The operations are conducted under water using remotely operated
tooling and contamination controls.

e Disassembly and segmentation of the remaining reactor internals, including
core former and lower core support assembly. Some material is expected to
exceed Class C disposal requirements. As such, the segments will be
packaged in a modified fuel canister for geologic disposal.

e Segmentation of the reactor vessel. Install shielded platform for
segmentation of reactor vessel. Cutting operations are performed in-air
using remotely operated equipment within a contamination control
envelope, with the water level maintained just below the cut to minimize the
working area dose rates. Segments are transferred in-air to containers that
are stored under water, for example, in an isolated area of the refueling
canal.

e Removal of the activated portions of the concrete biological shield and

accessible contaminated concrete surfaces. If dictated by the steam
generator and pressurizer removal scenarios, those portions of the -
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associated cubicles necessary for access and component extraction are
removed.

o Removal of the steam generators and pressurizer for controlled disposal.
Decontaminate exterior surfaces, as required, and seal-weld openings
(nozzles, inspection hatches, and other penetrations). These components can
serve as their own burial containers provided that all penetrations are
properly sealed and the internal contaminants are stabilized. Steel shields
are added to those external areas of the steam generators necessary in order
to meet transportation limits and regulations.

At least two years prior to the anticipated date of license termination, a LTP is
required. Submitted as a supplement to the Final Safety Analysis Report
(FSAR), or equivalent, the plan must include: a site characterization,
description of the remaining dismantling activities, plans for site remediation,
procedures for the final radiation survey, designation of the end use of the site,
an updated cost estimate to complete the decommissioning, and any associated
environmental concerns. The NRC will notice the receipt of the plan, make the
plan available for public comment, and schedule a local hearing. LTP approval
will be subject to any conditions and limitations as deemed appropriate by the
Commission. The licensee may then commence with the final remediation of
site facilities and services, including:

o Removal of remaining plant systems and associated components as they
become nonessential to the decommissioning program or worker health and
safety (e.g., waste collection and treatment systems, electrical power and

. ventilation systems). '

¢ Removal of the steel liners from refueling canal, disposing of the activated
and contaminated sections as radioactive waste. Removal of any
activated/contaminated concrete.

e Surveys of the decontaminated areas of the containment structure.

e Removal of the contaminated equipment and material from the Auxiliary
and Fuel Handling Building and any other contaminated facility. Radiation
and contamination control techniques are used until radiation surveys
indicate that the structures could be released for unrestricted access and
conventional demolition. This activity may necessitate the dismantling and
disposition of most of the systems and components (both clean and
contaminated) located within these buildings. This activity will facilitate
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2.3

surface decontamination and subsequent verification surveys required prior
to obtaining release for demolition.

o Removal of the remaining components, equipment, and plant services in
support of the area release survey(s).

e Routing of material removed in the decontamination and dismantling to a
central processing area. Material certified to be free of contamination would
be released for unrestricted disposition, e.g., as scrap, recycle, or general
disposal. Contaminated material will be characterized and segregated for
additional off-site processing (disassembly, chemical cleaning, volume
reduction, and waste treatment), and/or packaged for controlled disposal at a
low-level radioactive waste disposal facility.

26

Incorporated into the LTP is the Final Survey Plan. This plan identifies the
radiological surveys to be performed once the decontamination activities are .

completed and is developed using the guidance provided in NUREG/CR-1575,
“Multi-Agency Radiation Survey and Site Investigation Manual” (MARSSIM). %!
This document incorporates the statistical approaches to survey design and
data interpretation used by the EPA. It also identifies state-of-the-art,
commercially available, instrumentation and procedures for conducting
radiological surveys. Use of this guidance ensures that the surveys are
conducted in a manner that provides a high degree of confidence that applicable
NRC criteria are satisfied. Once the survey is complete, the results are
provided to the NRC in a format that can be verified. The NRC then reviews
and evaluates the information, performs an independent confirmation of
radiological site conditions, and makes a determination on final termination of
the license.

The NRC will terminate the operating license if it determines that site
remediation has been performed in accordance with the LTP, and that the
terminal radiation survey and associated documentation demonstrate that the

facility is suitable for release.
PERIOD 3 -SITE RESTORATION

Following completion of decommissioning operations, site restoration activities
may begin. Efficient removal of the contaminated materials and verification

that residual radionuclide concentrations are below the NRC limits may result -

in substantial damage to many of the structures. Although performed in a
controlled and safe manner, blasting, coring, drilling, scarification (surface
removal), and the other decontamination activities will substantially degrade
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2.4

power block structures, including the Reactor, Auxiliary, and Fuel Handling
Buildings. Verifying that subsurface radionuclide concentrations meet NRC site
release requirements may require removal of grade slabs and lower floors,
potentially weakening footings and structural supports. This removal activity
will be necessary for those facilities and plant areas where historical records,
when available, indicate the potential for radionuclides having been present in
the soil, where system failures have been recorded, or where it is required to
confirm that subsurface process and drain lines were not breached over the
operating life of the station.

Prompt dismantling of site structures is clearly the most appropriate and cost-
effective option. It is unreasonable to anticipate that these structures would be
repaired and preserved after the radiological contamination is removed. The
cost to dismantle site structures with a work force already mobilized on site is
more efficient than if the process is deferred. Site facilities quickly degrade
without maintenance, adding additional expense and creating potential hazards
to the public and future workers. Abandonment creates a breeding ground for
vermin infestation and other biological hazards.

This cost study presumes that non-essential structures and site facilities will be
dismantled as a continuation of the decommissioning activity. Foundations and
exterior walls are removed to a nominal depth of three feet below grade. The
three-foot depth allows for the placement of gravel for drainage, and topsoil so
that vegetation can be established for erosion control. Site areas affected by the
dismantling activities are restored and the plant area graded as required to
prevent ponding and inhibit the refloating of subsurface materials.

Concrete rubble produced by demolition activities will processed to remove
rebar and miscellaneous embedments. The processed material will then be
used on-site to backfill voids. Excess materials are trucked off-site for disposal
as construction debris. '

POST PERIOD 3 - ISFSI OPERATIONS

The ISFSI will continue to operate under a separate and independent license
(10 CFR §72) following the relocation of the spent fuel from the plant’s storage
pools. Transfer of spent fuel to a DOE or interim facility will be exclusively from
the ISFSI once the fuel pools have been emptied and the structures released for
decommissioning. Assuming initiation of the federal Waste Management
System in 2015, transfer of spent fuel from Salem Station is anticipated to
continue through the year 2046. Any delay in the transfer process, for example,
due to a delay in the scheduled opening of the geologic repository, a slower -
acceptance rate, or a combination of a delayed start date and lower transfer
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rate, will result in a longer on-site residence time for the fuel discharge from the
reactor and therefore additional caretaking expenses.

At the conclusion of the spent fuel transfer process, the ISFSI will be
decommissioned. The Commission will terminate the §72 license if it
determines that the remediation of the ISFSI has been performed in accordance
with an ISFSI license termination plan and that the final radiation survey and
associated documentation demonstrate that the facility is suitable for release.
Once the requirements are satisfied, the NRC can terminate the license for the
ISFSI.

The currently proposed design for the ISFSI is based upon the use of concrete
overpacks for pad storage. For purposes of this cost analysis, it is assumed that
once the inner canisters containing the spent fuel assemblies have' been
removed and the license for the facility terminated, the modules could be
dismantled using conventional techniques for the demolition of reinforced
concrete. The concrete storage pad will then be removed, and the area graded
and landscaped to conform to the surrounding environment.
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3. COST ESTIMATE

The cost estimates prepared for decommissioning the Salem Station consider the
' unique features of the site, including the nuclear steam supply system, power
generation systems, support services, site buildings, and ancillary facilities. The bases
of the estimates, including the sources of information relied upon, the estimating
methodology employed, site-specific considerations and other pertinent assumptions
are described in this section.

8.1 BASIS OF ESTIMATE

The current estimates were developed using the basic design information
originally generated for the decommissioning analysis prepared in 1995-96.010
The information was reviewed for the current estimate and updated, as deemed -
necessary. The site-specific considerations and assumptions used 'in the
previous estimate were also revisited. Modifications were incorporated where
new information was available or experience from ongoing decommissioning
programs provided viable alternatives or improved processes.

3.2 METHODOLOGY

The methodology used to develop this cost estimate follows the basic approach
originally presented in the AIF/NESP-036 study report, "Guidelines for
Producing Commercial Nuclear Power Plant Decommissioning Cost
Estimates,"l!2) and the US DOE "Decommissioning Handbook."2) These
documents present a unit factor method for estimating decommissioning
activity costs, which simplifies the estimating calculations. Unit factors for
concrete removal ($/cubic yard), steel removal ($/ton), and cutting costs ($/inch)
were developed using local labor rates. The activity-dependent costs were -
estimated with the item quantities (cubic yards and tons), developed from plant
drawings and inventory documents. Removal rates and material costs for the
conventional disposition of components and structures relied upon information
available in the industry publication, "Building Construction Cost Data,"
published by R.S. Means.13l

This estimate reflects lessons learned from TLG’s involvement in the
Shippingport Station Decommissioning Project, completed in 1989, as well as
the decommissioning of the Cintichem reactor, hot cells and associated facilities, -
completed in 1997. In addition, the planning and engineering for the
Pathfinder, Shoreham, Rancho Seco, Trojan, Yankee Rowe, Big Rock Point,
Maine Yankee, Humboldt Bay-3, Oyster Creek, Connecticut Yankee, and San
Onofre-1 nuclear units has provided additional insight into the process, the
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regulatory aspects, and technical challenges of decommissioning commercial
nuclear units.

The unit factor method provides a demonstrable basis for establishing reliable
cost estimates. The detail provided in the unit factors, including activity
duration, labor costs (by craft), and equipment and consumable costs, ensures
that essential elements have not been omitted. Appendix A presents the
detailed development of a typical unit factor. Appendix B provides the values
contained within one set of factors developed for this analysis.

Work Difficulty Factors

TLG has historically applied work difficulty adjustment factors (WDFs) to
account for the inefficiencies in working in a power plant environment.
WDFs were assigned to each unique set of unit factors, commensurate with the
inefficiencies associated with working in confined, hazardous environments.
The ranges used for the WDFs are as follows:

o Access Factor : 10% to 20%
e Respiratory Protection Factor 10% to 50%
¢ Radiation/ALARA Factor 10% to 37%
s Protective Clothing Factor 10% to 30%
e Work Break Factor 8.33%

e Productivity - adjustable

The factors and their associated range of values were developed in
conjunétion with the AIF/NESP-036 study. The application of the factors is
discussed in more detail in that publication.

Scheduling Program Durations

The unit factors, adjusted by the WDFs as described above, are applied against
the inventory of materials-to be removed in the radiologically controlled areas.
The resulting man-hours, or crew-hours, are used in the development of the
decommissioning . program schedule, using resource loading and event
sequencing considerations. The scheduling of conventional removal and
dismantling activities relied upon productivity information available from the
"Building Construction Cost Data" publication.

An activity duration critical path 1s used to determine the total

decommissioning program schedule. The schedule is relied upon in calculating
the carrying costs, which include program management, administration, field
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3.3

engineering, equipment rental, and support services such as quality control and
security. This systematic approach for assembling decommissioning estimates
ensures a high degree of confidence in the reliability of the resulting costs.

FINANCIAL COMPONENTS OF THE COST MODEL

TLG’s proprietary decommissioning cost model, DECCER, produces a
number of distinct cost elements. These direct expenditures, however, do not
comprise the total cost to accomplish the project goal, i.e., license termination
and site restoration. '

Inherent in any cost estimate that does not rely on historical data is the-
inability to specify the precise source of costs imposed by factors siich as tool
breakage, accidents, illnesses, weather delays, and labor stoppages. In TLG’s
DECCER cost model, contingency fulfills this role. Contingency is added to
each line item to account for costs that are difficult or impossible to develop
analytically. Such costs are historically inevitable over the duration of a job
of this magnitude; therefore, this cost analysis includes funds to cover these
types of expenses.

3.3.1 Contingency

The activity- and period-dependent costs are combined to develop the
total decommissioning cost. A contingency is then applied on a line-item
basis, using one or more of the contingency types listed in the ATF/NESP-
036 study. "Contingencies" are defined in the American Association of
Cost Engineers “Project and Cost Engineers’ Handbook™4) as "specific
provision for unforeseeable elements of cost within the defined: project
scope; particularly important where previous experience relating
estimates and actual costs has shown that unforeseeable events which
will increase costs are likely to occur." The cost elements in this estimate
are based upon ideal conditions and maximum efficiency; therefore,
consistent with industry practice, a contingency factor has been applied.
In the AIF/NESP-036 study, the types of unforeseeable events that are
likely to occur in decommissioning are discussed and guidelines are
provided for percentage contingency in each category. It should be noted
that contingency, as used in this estimate, does not account for price
escalation and inflation in the cost of decommissioning over the
remaining operating life of the station. )

The use and role of contingency within decommissioning estimates is
not a “safety factor issue.” Safety factors provide additional security
and address situations that may never occur. Contingency funds are
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expected to be fully expended throughout the program. They also
provide assurance that sufficient funding is available to accomplish the
intended tasks. An estimate without contingency, or from which
contingency has been removed, could disrupt the orderly progression of
events and jeopardize a successful conclusion to the decommissioning
process.

For example, the most technologically challenging task in
decommissioning a commercial nuclear station will be the disposition
of the reactor vessel and internal components, which have become
highly radioactive after a lifetime of exposure to radiation produced in
the core. The disposition of these highly radioactive components forms
the basis for the critical path (schedule) for decommissioning
operations. Cost and schedule are inter-dependent and any deviation
in schedule has a significant impact on cost for performing a specific
activity. : -

- Disposition of the reactor vessel internals involves the underwater
cutting of complex components that are highly radioactive. Costs are
based upon optimum segmentation, handling, and packaging
scenarios. The schedule is primarily dependent upon the turnaround
time for the heavily shielded shipping casks, including preparation,
loading, and decontamination of the containers for transport. The
number of casks required is a function of the pieces generated in the
segmentation activity, a value calculated on optimum performance of
the tooling employed in cutting the various subassemblies. The risk
and uncertainties associated with this task are that the expected
optimization may not be achieved, resulting in delays and additional
program costs. For this reason, contingency must be included to
mitigate the consequences of the expected inefficiencies inherent in
this complex activity, along with related concerns associated with the
operation of highly specialized tooling, field conditions, and water
clarity. -

Contingency funds are an integral part of the total cost to complete the
decommissioning process. Exclusion of this component puts at risk a
successful completion of the intended tasks and, potentially,
subsequent related activities. For this study, TLG examined the major
activity-related problems (decontamination, segmentation, equipment
handling, packaging, transport, and waste disposal) that necessitate a
contingency. Individual activity contingencies can range from 0% to
75%, depending on the degree of difficulty judged to be appropriate
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from TLG’s actual decommissioning experience. The contingency
values used in this study are as follows:

Decontamination 50%
Contaminated Component Removal 25%
Contaminated Component Packaging . 10%
Contaminated Component Transport 15%
Low-Level Radioactive Waste Disposal 25%
Reactor Segmentation 75%
NSSS Component Removal 25%
Reactor Waste Packaging . 25%
Reactor Waste Transport 25%
Reactor Vessel Component Disposal 50%
GTCC Disposal 15%
Non-Radioactive Component Removal 15%
‘Heavy Equipment and Tooling 15%
Supplies ‘ 25%
Engineering 15%
Energy . 15%
Characterization and Termination Surveys 30%
Construction - 15%
Taxes and Fees 10%
Insurance 10%
Staffing 15%

The overall contingency, when applied to the appropriate components
of the estimates on a line item basis, results in an average value of
18.3%.

Financial Risk

In addition. to the routine uncertainties addressed by contingency,
another cost element that is sometimes necessary to consider when
bounding decommissioning costs relates to uncertainty, or risk.
Examples can include changes in work scope, pricing, job performance,
and other variations that could conceivably, but not necessarily, occur.
Consideration is sometimes necessary to generate a level of confidence
in the estimate, within a range of probabilities. TLG considers these
types of costs under the broad term “financial nsk Included within
the category of financial risk are: .

TLG Services, Inc. , Copyright PSEG Nuclear 1999/2000
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e Transition activities and costs: ancillary expenses associated with
eliminating 50% to 80% of the site labor force shortly after the
cessation of plant operations, added cost for worker separation
packages throughout the decommissioning program, national or
company-mandated retraining, and retention incentives for key
personnel. :

¢ Delays in approval of the decommissioning plan due to
intervention, public participation in local community meetings,
legal challenges, and national and local hearings.

e Changes in the project work scope from the baseline estimate,
involving the discovery of unexpected levels of contaminants,
contamination in places not previously expected, contaminated soil
previously undiscovered (either radioactive or hazardous material
contamination), variations in plant inventory or configuration not
indicated by the as-built drawings.

* Regulatory changes, e.g., affecting worker health and safety, site
release criteria, waste transportation, and disposal.

s Policy decisions altering national commitments, e.g., in the ablhty
to accommodate certain Waste forms for disposition, or in the
timetable for such.

e Pricing changes for basic inputs, such as labor, energy, materials,
and burial. Some of these inputs may vary slightly, e.g. -10% to
+20%; burial could vary from -50% to +200% or more.

It has been TLG’s experience that the results of a risk analysis, when
compared with the base case estimate for decommissioning, indicate
that the chances of the base decommissioning estimate’s being too high
1s a low probability, and the chances that the estimate is too low is a
much higher probability. This is mostly due to the pricing uncertainty
for low-level radioactive waste burial, and to a lesser extent due to
schedule increases from changes in plant conditions and to pricing
variations in the cost of labor (both craft and staff). This cost study,
however, does not add any additional costs to the estimate for financial
risk since there is insufficient historical data from which to project
future liabilities. Consequently, it is recommended that the areas of
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uncertainty or risk be revisited periodically and addressed through
repeated revisions or updates of the base estimate.

3.4 SITE-SPECIFIC CONSIDERATIONS

There are a number of site-specific considerations that affect the method for
dismantling and removal of equipment from the site and the degree of
restoration required. The cost impact of the considerations identified below is
included in this cost study.

3.4.1 Spent Fuel

The cost to dispose of the spent fuel generated from plant operations is
not reflected within the estimate to decommission the Salem Station.
Ultimate disposition of the spent fuel is within the province of the DOE’s
Waste Management System, as defined by the Nuclear Waste Policy Act.
‘As such, the disposal cost is financed by a 1 mil’kWhr surcharge paid
into the DOE’s waste fund during operations. However, the NRC
requires licensees to establish a program to manage and provide
funding for the management of all irradiated fuel at the reactor until
title of the fuel is transferred to the Secretary of Energy. This funding
requirement is fulfilled through inclusion of certain high-level waste
cost elements within the estimates, as described herein.

The total inventory of assemblies that will need to be handled during
decommissioning is based upon several assumptions. The pickup of
commercial fuel is assumed to begin in the year 2015 and will proceed on
an oldest fuel first basis. The rate at which the fuel is removed from the
commercial sites is based upon an annual capacity at the geologic
repository of 3,000 metric tonnes. A delay in the startup of the repository,
or a decrease in the rate of acceptance rate, will correspondingly prolong
the transfer process and extend the duration that the fuel remains at the
site. :

For estimating purposes, spent fuel will be removed from the Salem
Station site beginning in the year 2020, with the transfer complete by the
end of year 2046. Built to support continuing plant operations, an ISFSI
will be available to support decommissioning, i.e., the fuel residing in the
pools following the cessation of plant operations could be relocated to the
ISFSI so that decommissioning can proceed on the Fuel Handling
Buildings. The assemblies will be relocated to the ISFSI during the first
five years following final shutdown. Costs are included for the purchase
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of the 94 canisters and overpacks required to empty the pool (an
- additional eight will be used to package the GTCC).

Operation and maintenance costs for the ISFSI are included within the
estimates and address the cost for staffing .the facility, security,
msurance, and licensing fees. Costs are also provided for the final
disposition of the facility once the transfer is complete.

ISFSI Design Considerations

A multi-purpose (storage and transport) dry shielded storage canister
with a vertical, reinforced concrete storage silo is used as a basis for the
cost analyses. Approximately 50% of the silos are assumed to have some
level of neutron-induced activation as a result of the long-term storage of
the fuel, i.e., to levels exceeding free-release limits. Approximately 10%
of the concrete and steel is assumed to be removed from the overpacks for
controlled disposal. The cost of the disposition of this material, as well as
the demolition of the ISFSI facility, is included in the estimate.

3.4.2 Reactor Vessel and Internal Components

The NSSS (reactor vessel and reactor coolant system components) will be
decontaminated using chemical agents prior to the start of cutting.
operations. A decontamination factor (average reduction) of 10 is
presumed.

The reactor pressure vessel and internal components are segmented. for’
disposal in shielded, reusable transportation casks. Segmentation will be
performed in the refueling canal, where a turntable and remote cutter
are installed. The vessel will be segmented in place, using a mast-
mounted cutter supported off the lower head and directed from a
shielded work platform installed overhead in the reactor cavity.

~ Transportation cask specifications and transportation regulations will
dictate segmentation and packaging methodology.

The dismantling of the reactor internals will generate radioactive waste
considered unsuitable for shallow land disposal, i.e., GTCC. Although the
material is not classified as high-level waste, DOE has indicated it will
accept title to this waste for disposal at the future high-level waste
repository.i's) However, the DOE has not been forthcoming with an
acceptance criteria or disposition schedule for this material, and
numerous questions remain as to the ultimate disposal cost and waste
form requirements. As such, for purposes of this study, the GTCC has
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been packaged and disposed of as high-level waste, at a cost equivalent to
that envisioned for the spent fuel. It is not anticipated that DOE would
accept this waste prior to completing the transfer of spent fuel
Therefore, until such time as the DOE is ready to accept GTCC waste, it
1s reasonable to assume that this material would remain in storage at
Salem Station.

Intact disposal of the reactor vessel and internal components could
provide savings in cost and worker exposure by eliminating the complex
segmentation requirements, isolation of the GTCC material, and
transport/storage of the resulting waste packages. Portland General
Electric (PGE) was able to dispose of the Trojan reactor as an intact
package. However, the location of the Trojan Nuclear Plant on the
Columbia River simplified the transportation analysis since:

e the reactor package could be secured to the transport vehicle for the.
entire journey, i.e., the package was not lifted during transport,

e there were no man-made or natural terrain features between the
plant site and the disposal location that could produce a large drop,
and

» transport speeds were very low, limited by the overland transport
vehicle and the river barge.

As a member of the Northwest Compact, PGE had a site available for
disposal of the package, the US Ecology facility in Washington State.
The characteristics of this arid site proved favorable in demonstrating
compliance with land disposal regulations.

It is not known whether this option will be available when the Salem
Station ceases operation. Future viability of this option will depend
upon the ultimate location of the disposal site, as well as the disposal
site licensee’s ability to accept highly radioactive packages and
effectively isolate them from the environment. Consequently, as a
bounding condition, the study assumes the reactor vessel will have to
be segmented.
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3.4.3 Primary System Components

The following discussion deals with the removal and disposition of the
steam generators, but the techniques involved are also applicable to
other large components, such as heat exchangers, component coolers
and the pressurizer. The steam generators’ size, weight, and location
within the Reactor Building will ultimately determine the removal
strategy. '

A potential method for removal (and the one used as the basis in this
estimate) is the extraction of the generators through the existing
equipment hatch. Sections of the steam generator cubicle walls,
adjoining floor slabs, and floor grating may need to be removed to
allow for the generators to be maneuvered to the hatch.

Grating within the work area will be decontaminated and removed.
Next, a trolley crane will be set up for removal of the generators. By
setting the trolley crane first, it can be used to move portions of the
steam generator cubicle walls and floor slabs from the Reactor
Building to a location where they can be decontaminated and
transported to the material handling area.

The generators will be rigged for removal, disconnected from the
surrounding piping and supports, and maneuvered into the open area
where they will be lowered onto a dolly. Once each steam generator
has been placed in the horizontal position, nozzles and other openings
will be welded closed. The lower shell will have a carbon steel
membrane welded to its outside surface for shielding, if required,
during transport. The interior volume will be filled with low-density
cellular concrete for stabilization of the internal contamination and to
satisfy burial ground packaging requirements. When this stage has
been completed, each generator will be moved out of containment and
lowered onto a multi-wheeled transporter. The generators will be
staged at an on-site storage area to await transport to the disposal
facility. The pressurizer will be removed using the same technique.
Each component will then be loaded onto a barge for transport to the
disposal facility.

Reactor coolant piping will be cut from the reactor vessel once the water
level in the vessel (used for personnel shielding during dismantling and
cutting operations in and around the vessel) drops below the nozzle zone.
The piping will be boxed and transported by shielded van. The reactor
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3.4.4

3.4.5

coolant pumps and motors will be lifted out intact, packaged, and
transported for disposal.

Main Turbine and Condenser

The main turbine will be dismantled using conventional maintenance
procedures. The turbine rotors and shafts will be removed to a laydown
area. The lower turbine casings will be removed from their anchors by
controlled demolition. The main condenser will also be disassembled and
moved to a laydown area. Material will then be prepared for
transportation to an off-site recycling facility where it will be surveyed
and designated for decontamination, volume reduction,.or conventional
disposal. Components will be packaged and readied for transport in

-accordance with the intended disposition.

Transportation Methods

Contaminated piping, components, and structural material other than
the highly activated reactor vessel and internal components will qualify
as LSA-I, II or III or Surface Contaminated Object, SCO-I or II, as
described in Title 49 of the Code of Federal Regulations.[®] The
contaminated material will be packaged in Industrial Packages (IP I, I,
or IIT) for transport unless demonstrated to qualify as their own shipping
containers. The reactor vessel and internal components are expected to
be transported in accordance with §71, as Type B. It is conceivable that
the reactor, due to its limited specific activity, could qualify as LSA IT or
III. However, the high radiation levels on the outer surface would
require that additional shielding be incorporated within the packaging so
as to attenuate the dose to levels acceptable for transport.

Transport of the highly activated metal, produced in the segmentation of
the reactor vessel and internal components, will be by shielded truck
cask. Cask shipments may exceed 95,000 pounds, including vessel
segment(s), supplementary shielding, cask tie-downs, and tractor-trailer.
The maximum level of activity per shipment assumed permissible was
based upon the license limits of the available shielded transport casks.
The segmentation scheme for the vessel and internal segments are
designed to meet these limits.

The transport of large intact components, e.g., large heat exchangers and
other oversized components, will be by a combination of truck, barge,
and/or multi-wheeled transporter.
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The low-level radioactive waste requiring controlled disposal will be sent
to one of two currently available burial facilities. Transportation costs
are based upon the mileage to either the Envirocare facility in Clive,
Utah, or the Barnwell facility in South Carolina. Memphis, Tennessee
will be used as the destination for off-site processing.  Transportation
costs are estimated using published tariffs from Tri-State Motor
Transit.['7 :

3.4.6 Low-Level Radioactive Waste Disposal

To the greatest extent practical, metallic material generated in the
decontamination and dismantling processes will be treated to reduce the
total volume requiring controlled disposal. The treated material, meeting
the regulatory and/or site release criterion, will be released as scrap,
requiring no further cost consideration. Conditioning and recovery of the -
waste stream will be performed off site at a licensed processing center. -

Material requiring controlled disposal will be packaged and transported
to one of two currently available burial facilities. Very low-level
radioactive material, e.g., structural steel and contaminated concrete,
will be sent to Envirocare. More highly contaminated and activated
material will be sent to Barnwell. Disposal fees are based upon current
charges for operating waste with surcharges added for the highly
activated components, e.g., generated in the segmentation of the reactor
vessel.

3.4.7 Site Conditions Following Decommissioning

The NRC will terminate (or amend) the site licenses if it determines that
site remediation has been performed in accordance with the license -
termination plan, and that the terminal radiation survey and associated
documentation demonstrate that the facility is suitable for release. The
NRC'’s involvement in the decommissioning process will end at this point.
Building codes and environmental regulations will dictate the next step
in the decommissioning process, as well as PSEG Nuclear’s own future
plans for the site, e.g., the electrical switchyard will remain in support of
the electrical transmission and distribution system.

The large underground tunnels between the cooling water intake,
Turbine Building, and discharge structure will be isolated, sealed, and
abandoned in place. Site utility and service piping are abandoned in
place. Electrical manholes are backfilled with suitable earthen material
" and abandoned. Asphalt surfaces in the immediate vicinity of site
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buildings are broken up and the material used for backfill on site, if
needed. The site access road will remain.

The estimate does not assume the remediation of any significant volume
of contaminated soil. This assumption may be affected by continued plant
operations and/or future regulatory actions, such as the development of
site-specific release criteria.

Structures will be removed to a nominal depth of three feet below grade.
Concrete rubble generated from demolition activities will be processed
and made available as clean fill. The site will be graded following the
removal of non-essential structures to conform to the adjacent landscape,
and vegetation will be established to inhibit erosion. This degree of site
restoration will constitute compliance with the CAFRA document dated
July 9, 1976.

3.5 ASSUMPTIONS

The following are the major assumptions made in the development of the
estimate for decommissioning the site. Decommissioning activities will be
performed in accordance with the current regulations that are assumed to be in
place at the time of decommissioning, including the Industrial Site Recovery Act
(ISRA), which is mandatory under current New Jersey State Regulations.

3.5.1 Estimating Basis

The study follows the principles of ALARA through the use of work
duration adjustment factors. These factors address the impact of
activities such as radiological protection instruction, mock-up training,
and the use of respiratory protection and protective clothing. The factors
lengthen a task's duration, increasing costs and lengthening the overall
schedule. ALARA planning is considered in the costs for engineering and
planning, and in the development of activity specifications and detailed
procedures. Changes to worker exposure limits may impact the
decommissioning cost and project schedule.
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Labor Costs

3.5.2

3.5.3

The craft labor required to decontaminate and dismantle the nuclear
units will be acquired through standard site contracting practices. The
current cost of labor at the site is used as an estimating basis. Costs for
site administration, operations, construction, and maintenance personnel
are based upon average salary information provided by PSEG Nuclear.

PSEG Nuclear, as the licensee, will oversee the decommissioning
operations and provide site security, radiological controls, and overall site
administration. PSEG Nuclear will provide contract management of the

decommissioning labor force and subcontractors. Engineering services for -

preparing the activity specifications, work procedures, activation, and
structural analyses, are provided by PSEG Nuclear personnel.

The costs associated for the transition of the operating organization. to
decommissioning, e.g., separation packages, retraining, severance, and
incentives are not included in this estimate and are considered to be
ongoing operating expenses.

Design Conditions

Any fuel cladding failure that occurred during the lifetime of the plant is
assumed to have released fission products at sufficiently low levels that
the buildup of quantities of long-lived isotopes (e.g., cesium-137,
strontium-90, or transuranics) has been prevented from reaching levels
exceeding those that permit the major NSSS components to be shipped
under current transportation regulations and disposal requirements.

The curie contents of the vessel and internals at final shutdown are
derived from those listed in NUREG/CR-3474.08] Actual estimates are
derived from the curie/gram values in NUREG/CR-3474 and adjusted for
the different mass of Salem Station components, projected operating life,
and different periods of decay. Additional short-lived isotopes were
derived from NUREG/CR-01301¢1 and NUREG/CR-06721200 and
benchmarked to the long-lived values from NUREG/CR-3474.

Contamination has been found in the heat exchanger tube sheets at
several shutdown U.S. pressurized water reactors (due to primary to
secondary side leakage in the steam generators). For purposes of this
estimate, selected secondary-side components are designated for off-site
processing, including portions of the turbine and condenser.

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000
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3.5.4

Activation of the Reactor Building structure is confined to the biological
shield in this estimate. More extensive activation (at very low levels) of
the mterior structures within containment has been detected at several
reactors and the owners have elected to dispose of the affected material
at a controlled facility rather than reuse the material as fill on site or
send it to a landfill. The ultimate disposition of the material removed
from the Reactor Building will depend upon the site release criteria
selected and the designated end use for the site.

General

Transition Activities

Existing warehouses will be cleared of non-essential material and remain
for use by PSEG Nuclear and its subcontractors. The warehouses may be -
dismantled as they become surplus to the decommissioning program. The
plant’s operating staff will perform the following activities at no
additional cost or credit to the project during the transition period:

¢ Drain and collect fuel oils, lubricating oils, and transformer oils for
recycle and/or sale.

e Excess acid, caustic, and all chemicals listed (at shutdown) in the
New Jersey “Right to Know Report” will be removed and the storage
container returned to the vendor. It is assumed that these chemicals
will have some value; therefore, the cost for their removal will be
compensated through their subsequent sale.

Scrap and Salvage

The existing plant equipment is considered obsolete and suitable for
scrap as deadweight quantities only. PSEG Nuclear will make
economically reasonable efforts to salvage equipment following final
plant shutdown. However, dismantling techniques assumed by TLG for
equipment in this estimate are not consistent with removal techniques
required for salvage (resale) of equipment. Experience has indicated
that some buyers wanted equipment stripped down to very specific
requirements before they would consider purchase. This required
expensive rework after the equipment had been removed from its
installed location. Since placing a salvage value on this machinery and -
equipment would be speculative, and the value would be small in
comparison to the overall decommissioning expenses, this estimate
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does not attempt to quantify the value that PSEG Nuclear may realize
based upon those efforts.

It is assumed, for purposes of this estimate, that any value received
from the sale of scrap generated in the dismantling process would be
more than offset by the on-site processing costs. The dismantling
techniques assumed in the decommissioning estimate do not include
the additional cost for size reduction and preparation to meet “furnace
ready” conditions. For example, the recovery of copper from electrical
cabling from a facility currently being decommissioned has required
the removal and disposition of the PCB-contaminated insulation, an
added expense. With a volatile market, the potential profit margin in
scrap recovery is highly speculative, regardless of the ability to free
release this material. This assumption is an implicit recognition of
scrap value in the disposal of clean metallic waste at no additional cost
to the project.

Furniture, tools, mobile equipment such as forklifts, trucks, bulldozers,
and other such items of personal property owned by PSEG Nuclear will
be removed at no cost or credit to the decommissioning project.
Disposition may include relocation to other generating facilities. Spare
parts will also be made available for alternative use.

Energy

For estimating purposes, the plant is assumed to be de-energized, with
the exception of those facilities associated with spent fuel storage.
Replacement power costs are used for the cost of energy consumption
during decommissioning for tooling, lighting, ventilation, and essential
services.

Insurance

Costs for continuing coverage (nuclear lability and property.
insurance) -following cessation of plant operations and during
decommissioning are included and based upon current operating
premiums. Reductions in premiums, throughout the decommissioning
process, are based upon the guidance and the limits for coverage
defined in the NRC’s proposed rulemaking “Financial Protection
Requirements for Permanently Shutdown Nuclear Power Reactors.”
The NRC’s financial protection requirements are based on various
reactor (and spent fuel) configurations.
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Property Taxes

Property tax payments will cease upon shutdown of each unit.

Site Modifications

The perimeter fence and in-plant security barriers will be moved, as
appropriate, to conform to the Site Security Plan in force during the
various stages of the project.

3.6 COST ESTIMATE SUMMARY B
The costs projected for the decommissioning of Salem Station are provided in
Tables 3.1 and 3.2. Decommissioning costs are reported in the year of projected
expenditure; however, the values are provided in thousands of 2002 dollars.
Costs are not inflated, escalated, or discounted over the period of expenditure.

The annual expenditures are based upon the detailed activity costs reported in
Appendix C, along with the schedule discussed in Section 4. Since the common
plant systems and services will be needed to support Unit 2 operations (with
several needed to support post shutdown fuel storage and decommissioning),
the cost to decontaminate, dismantle, and dispose of the common systems is
included within the decommissioning cost for Unit 2.
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TABLE 3.1 :

SCHEDULE OF ANNUAL EXPENDITURES BY PERIOD

UNIT 1
(Thousands, 2002 Dollars)
Period 2 - Periad 3 Period 4 Period 5
Period 1 Decommissioning Site Dry Fuel ISFSI
Year Preparations Operations Restoration Storage Decommissioning Totals
2016 19,764 19,764
2017 65,091 65,091
2018 10,691 87,664 98,345
2019 94,939 94,939
2020 77,754 77,164
2021 17,641 77,541
2022 35,618 35,618
2023 4,680 4,680
2024 4,693 4,693
2026 4,680 4,680
2026 15,889 . 15,889
2027 3,374 . 20,847 24,221
2028 9,434 332 9,766
2029 544 b44
2030 544 b44d
- 2031 544 bd4
2032 545 546 -
2033 544 544
2034 544 6544
2036 544 544
2036 bd4b b4b
2037 b44 b44
2038 544 544
2039 544 b44
2040 545 545
2041 544 544
2042 644 b4
2043 544 544
2044 546 545
2045 14,311 14,311
95,646 406,722 30,281 23,350 [Unit 2] 565,899
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TABLE 3.2
SCHEDULE OF ANNUAL EXPENDITURES BY PERIOD
UNIT 2
(Thousands, 2002 Dollars)

. Period 2 Period 3 Period 4 Period 5
Period 1 Decommissioning Site ~ Dry Fuel ISFSI

Year Preparations Operations Restoration Storage Decommissioning Totals
2020 24,791 : 24,791
2021 43,611 20,369 63,980
2022 100,471 . 100,471
2023 86,380 . 86,380
2024 74,298 74,298
2025 68,497 68,497
2026 37,888 37,888
2027 3,978 37,022 40,999
2028 16,764 2,186 18,939
2029 3,677 3,677
2030 3,677 3,577
2031 3,677 3,677
2032 3,687 3,687
2033 3,677 3,677
2034 3,677 3,677
2035 3,677 3,677
2036 3,687 3,687
2037 3,677 3,677
2038 3,677 3,677
2039 3,677 3,677
2040 3,687 3,687
2041 3,677 3,677
2042 3,577 3,677
2043 3677 3,671
2044 3,587 - 3,687
2045 . 3,b77 3,677
. 2046 15,611 - 5,997 21,607
68,402 - 391,880 53,775 78,648 5,997 598,702
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4. SCHEDULE ESTIMATE

The schedule for the decommissioning scenarios considered in this study follows the
sequence presented in the AIF/NESP-036 study, with minor changes to reflect recent
experience and site-specific constraints. In addition, the scheduling has been revised
to reflect the required cooling period for the spent fuel.

A schedule or sequence of activities is presented in Figure 4.1. The schedule reflects
the prompt decommissioning alternative and the start date consistent with a
scheduled shutdown in 2016 for Unit 1 and 2020 for Unit 2. The sequence assumes
that fuel will be removed from the spent fuel pool within the first five years. The key
activities listed in the schedule do not reflect a one-to-one correspondence with those
activities in the Appendix C cost table, but reflect dividing some activities for clarity
and combining others for convenience. The schedule was prepared using the “Microsoft
Project 2000” computer software.i21)

41 SCHEDULE ESTIMATE ASSUMPTIONS

The schedule was generated using a precedence network and associated
software. Activity durations are based upon the actual man-hour estimates
calculated for each area. The schedule was assembled by sequencing the work
areas, considering work crew availability and material access/egress. The
following assumptions were made in the development of the decommissioning
schedule: '

o The Fuel Handling Building will continue to serve as the spent fuel
storage/transfer facility until such time that all spent fuel has been removed
from site. The Fuel Handling Building is expected to operate for
approximately five years after the cessation of operations.

o All work (except vessel and internals removal activities) will be performed
during an 8-hour workday, 5 days per week, with no overtime. There are
eleven paid holidays per year.

» Reactor and internals removal activities are performed by using separate
crews for different activities working on different shifts, with a
corresponding backshift charge for the second shift.

e Multiple crews work parallel activities to the maximum extent possible,
consistent with: optimum efficiency; adequate access for cutting, removal

TLG Services, Ine, : Copyright PSEG Nuclear 19992000
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and laydown space; and the stringent safety measures necessary during
demolition of heavy components and structures.

e Tor plant systems removal, the systems with the longest removal durations
in areas on the critical path are considered to determine the duration of the
activity.

4.2 PROJECT SCHEDULE

The period-dependent costs presented in Appendix C are based upon the
durations developed in the schedule for the decommissioning of Salem Station.
Durations are established between several milestones in each project period;
these durations are used to establish a critical path for the entire project. In
turn, the critical path duration for each period is used as the basis for
determining the period-dependent costs.

Project timelines are shown in this section as Figure 4.2. Milestone dates. are
based on a 40-year plant operating life from the issuance of the operating
license, a five-year wet storage period for the last core discharge, and continued
operation of the ISFSI until DOE can complete the transfer.

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000
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FIGURE 4.1
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FIGURE 4.2
DECOMMISSIONING TIMELINE
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5. RADIOACTIVE WASTES

The objectives of the decommissioning process are the removal of all radioactive
material from the site that would restrict its future use and the termination of the
NRC license(s). This currently requires the remediation of all radioactive material at
the site in excess of applicable legal limits. Under the Atomic Energy Act,[22] the NRC
is responsible for protecting the public from sources of ionizing radiation. Title 10 of
the Code of Federal Regulations delineates the production, utilization, and disposal of
radicactive materials and processes. In particular, 10 CFR §71 defines radioactive
material and 10 CFR §61 specifies its disposition.

Most of the materials being transported for controlled burial are categorized as Low
Specific Activity (ILSA) or Surface Contaminated Object (SCO) materials containing
Type A quantities, as defined in 49 CFR §173-178. Shipping containers are required to
be Industrial Packages (IP-1, IP-2 or IP-3). For this study, commercially available
steel containers are presumed to be used for the disposal of piping, small components,
and concrete. Larger components can serve as their own containers, with proper
closure of all openings, access ways, and penetrations.

The volumes of radioactive waste generated during the various decommissioning
activities at the site are shown on a line-item basis in Appendix C and summarized in
Tables 5.1 and 5.2. The quantified waste volume summaries shown in these tables are
consistent with §61 classifications. The volumes are calculated based on the exterior
dimensions for containerized material. The volumes are calculated on the displaced
. volume of components serving as their own waste containers.

The reactor vessel and internals are categorized as large quantity shipments and,
accordingly, will be shipped in reusable, shielded truck casks with disposable liners. In

calculating disposal costs, the burial fees are applied against the liner volume and the -

special handling requirements of the payload. Packaging efficiencies are lower for the
highly activated materials (greater than Type A quantity waste), where high
concentrations of gamma-emitting radionuclides limit the capacity of the shipping
canisters.

No process system containing/handling radioactive substances at shutdown is
presumed to meet material release criteria by decay alone, i.e., systems radioactive at
shutdown will still be radioactive over the time period during which the

decommissioning is accomplished, due to the presence of long-lived radionuclides.

While the dose rates decrease with time, radionuclides such as 187Cs will still control
the disposition requirements.

TLG Services, Inc. : Copyright PSEG Nuclear 1989/2000
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The waste material generated in the decontamination -and dismantling of Salem
Station will primarily be generated during Period 2. Material considered potentiaily
contaminated when removed from the radiologically controlled area will be sent to
processing facilities for conditioning and disposal at a unit cost of $2.00 per pound.
Heavily contaminated components and activated materials will be routed for
controlled disposal. The disposal volumes reported in the tables reflect the savings
resulting from reprocessing and recycling.

For purposes of constructing the estimate, the rate schedule for the Barnwell facility
was used as a proxy for the higher activity waste. This schedule was used to estimate
the disposal fees for the majority of plant components and activated concrete deemed
unsuitable for processing or recovery. An average disposal rate of $415 per cubic foot
was used, with additional surcharges for activity, dose rate and/or handling added, as
appropriate for the particular package.

The remaining volume of contaminated metallic and concrete debris will be disposed of .

at the Envirocare facility. This includes lower activity material such as miscellaneous
steel, metal siding, scaffolding and structural steel. A rate of $298 per cubic foot was
used for containerized waste, $70 per cubic foot for disposal of DAW, and
approximately $20 per cubic foot for bulk material, e.g., concrete.

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000

95




56

Salern Generating Station Document P07-1425-002, Rev. 0
Decommissioning Cost Analysis Section 5, Page 3 of 4

TABLE 5.1

DECOMMISSIONING WASTE SUMMARY - UNIT 1

|
Waste Volume Weight
! Class! (cubic feet) (pounds)

Low-Level Radioactive Waste

Barnwell, South Carolina (contaminated/activated metallic waste and coxrci'ete)

A 67,763 6,908,944
| ' : B 13,149 1,959,703
| - - C 459 48,448

Envirocare, Utah (miscellaneous steel, contaminated/activated concrete)

Containerized/DAW A 5,186 444,519
Bulk A 18,219 863,724

Geologic Repository (Greater-than Class C)

>C 613 126,165

Total 2 ' 105,389 10,351,503
Processed Waste (Off-Site) 72,765

Scrap Metal | 96,278,000

1 Waste is classified according to the requirements as delineated in Title 10 CFR, Part 61.55
2 Columns may not add due to rounding.

TLG Services, Inc. Copyright PSEG Nuclear 19992000




Salem Generating Station Document P07-1425-003, Rev.§
Decommissioning Cost Analysis Section 5, Page 4 of 4

TABLE 5.2

DECOMMISSIONING WASTE SUMMARY - UNIT 2

Waste Volume Weight
Class! (cubic feet) (pounds)

Low-Level Radioactive Waste

Barnwell, South Carolina (contaminated/activated metallic waste and concrete)

A 68,016 6,930,802
B 13,167 1,961,982
C 459 48,448

Envirocare, Utah (miscellaneous steel, contaminated/activated concrete)

Containerized/DAW A 12,184 1,244,448
Bulk A 18,276 885,906

Geologic Repository (Greater-than Class C)

>C 613 126,165

rI‘otal 2 112,714 11,197,751
Processed Waste (Off-Site) 74,384

Scrap Metal 108,886,000

Waste is classified according to the requirements as delineated in Title 10 CFR,.Pa'rt 81.55
2 Columns may not add due to rounding.
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6. RESULTS

Costs were developed to decommission the Salem Station following a scheduled
cessation of plant operations. The analysis relied upon the site-specific, technical
information developed for a previous analysis prepared in 1995-96, then updated to
reflect current plant conditions and operating assumptions. While not an
engineering study, the estimates do provide PSEG Power with sufficient
information to assess its financial obligations as they pertain to the eventual
decommissioning of the nuclear station.

The estimates described in this report are based on numerous fundamental
assumptions, including regulatory requirements, project contingencies, low-level
radioactive waste disposal practices, high-level radioactive waste management
options, and site restoration requirements. The decommissioning scenario assumes
continued operation of the plant’s spent fuel pool for approximately five years.
following the cessation of operations for continued cooling of the assemblies. An
ISFSI will be used to safeguard the spent fuel, once sufficiently cooled, until such
time that the DOE can complete the transfer of the assemblies to its repository. The
scenarios also include the costs for the dismantling of non-essential structures and
limited restoration of the site. : '

The costs projected to promptly decommission Salem Station are estimated to be
$1,154.6 million. The majority of this cost (approximately 92.6%) is associated with
the physical decontamination and dismantling of the nuclear units and caretaking
of the spent fuel, so that the license could be terminated. The remaining 7.4% is for
the demolition of the remaining structures and limited restoration of the site.

The primary cost contributors, identified in Tables 6.1 and 6.2, are either labor-

- related or associated with the management and disposition of the radioactive waste.

Program management is the largest single contributor to the overall cost. The
magnitude of the expense is a function of both the size of the organization required
to manage the decommissioning and the duration of the program. It is assumed, for
purposes of this analysis, that PSEG Nuclear will oversee the decommissioning
program, managing the decommissioning labor force and the associated
subcontractors. The size and composition of the management organization varies
with the decommissioning phase and associated site activities. However, once the
operating licenses have been terminated, the staff is substantially reduced for the
conventional demolition and restoration of the site, and the long-term care of the
spent fuel.

TLG Services, Inc. : Copyright PSEG Nuclear 199%/2000




59

Salem Generating Station Document P07-1425-003, Rev. 0
Decommissioning Cost Analysis ' Section 6, Page 2 of 5

As described in this report, the spent fuel pools will remain operational for
approximately five years following the cessation of plant operations. The pools will
be isolated and independent spent fuel islands created. This will allow
decommissioning operations to proceed in and around the Fuel Handling Building.
Over the five-year period, the spent fuel will be packaged into transportable steel
canisters for loading into a DOE-provided transport cask. The canisters will be
stored in concrete overpacks at the ISFSI until DOE is able to receive them. Dry
storage of the fuel under a separate license provides additional flexibility in the
event DOE is not able to meet the current timetable for completing the transfer of
assemblies to an off-site facility and minimizes the associated caretaking expenses
incurred by PSEG Nuclear.

The cost for waste disposal includes only those costs associated with the controlled
disposition of the low-level radioactive waste generated from decontamination and
dismantling activities, including plant equipment and components, structural
material, filters, resins and dry-active waste. As described in Section 5, disposal of
the lower level material, including concrete and structural steel, will be at the
Envirocare facility. The more highly radioactive material will be sent to the
Barnwell facility, with the exception of selected reactor vessel components. Highly
activated components, requiring additional isolation from the environment, are
packaged for geologic disposal. The cost of geologic disposal is based upon a cost
equivalent for spent fuel.

A significant portion of the metallic waste is designated for additional processing

and treatment at an off-site facility. Processing reduces the volume of material
requiring controlled disposal through such techniques and processes as survey and
sorting, decontamination and volume reduction. The material that cannot be
unconditionally released will be packaged for controlled disposal at one of the
currently operating facilities. The costs identified for processing are all-inclusive,
incorporating the ultimate disposition of the material.

Removal costs reflect the labor-intensive nature of the decommissioning process and
the management controls required to ensure a safe and successful program.
Decontamination and packaging costs also have a large labor component that is
based upon prevailing union wages. Non-radiological demolition is a natural
extension of the decommissioning process. The methods employed in
decontamination and dismantling are generally destructive and indiscriminate in
inflicting collateral damage. With a work force mobilized to support
decommissioning operations, non-radiological demolition can be an integrated
activity and a logical expansion of the work being performed in the process of
terminating the operating license. Prompt demolition reduces future liabilities and

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000
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could be more cost-effective than deferral, due to the ultimate deterioration of
facilities (and therefore the working conditions).

The reported cost for transport includes the tariffs and surcharges associated with
moving large components and/or overweight shielded casks overland, as well as the
general expense, e.g., labor and fuel, of transporting material to the destinations
identified in this report. For purposes of this estimate, material will be prlmarﬂy
moved overland by truck.

Decontamination will be used to reduce the plant’s radiation fields and minimize
worker exposure. Slightly contaminated material or material located within a
contaminated area will be sent to an off-site processing center, i.e., this estimate
does not assume that contaminated plant components and equipment could be
economically decontaminated for uncontrolled release in-situ. Centralized
processing centers have proven to be a more efficient means of handling the large
volumes of material produced in the dismantling of a nuclear unit.

License termination survey costs are associated with the labor intensive and
complex activity of verifying that contamination has been removed from the site to
the levels specified by the regulating agency. This process involves a systematic
survey of all remaining plant surface areas and surrounding environs, sampling,
isotopic analysis and documentation of the findings. The status of any plant
components and materials not removed in the decommissioning process will also
need to be confirmed and will add to the expense of surveying the facilities alone.

The remaining costs include allocations for heavy equipment and temporary
services, and other expenses such as regulatory fees and the premiums for nuclear
insurance. While site operating costs are greatly reduced following the final
cessation of plant operations, certain administrative functions do need to be
maintained either at a basic functional or regulatory level.

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000
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TABLE 6.1
% SUMMARY OF DECOMMISSIONING COST ELEMENTS
UNIT 1
Cost 20028 Percent of
Work Category (thousands) Total Costs

Decontamination 13,462.7 2.4
Removal - 79,5872 © 143 .

Packaging 11,726.5 2.1

Transportation 11,632.0 2.1

Waste Disposal 80,910.9 14.6

Off-site Waste Processing - 16,802.4 3.0

Program Management (including Engineering and Security) 238,535.0 42.0

Spent Fuel Pool Isolation 9,060.3 1.6

ISFSI Related (including capital) 67,206.7 12.1

Insurance and Regulatory Fees 11,463.9 .21

_ Energy ' ' 8,045.7 14

1 Characterization and Licensing Surveys 6,439.9 1.2

Misc. Equipment and Site Services ' 6,025.8 11

Total 555,898.9 100.0

Note: Columns may not add due to rounding
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TABLE 6.2
SUMMARY OF DECOMMISSIONING COST ELEMENTS

UNIT 2 '

Cost 20028 Percent of
Work Category (thousands) Total Costs
Decontamination 13,577 2.3
Removal 100,874 16.8
Packaging 11,746 2.0
Transportation 11,734 2.0
Waste Disposal 82,039 13.7
Off-site Waste Processing 17,175 2.9
Program Management (including Engineering and Security) 272,325 45.5
Spent Fuel Pool Isolation 6,040 1.0
ISFSI Related (including capital) 53,776 9.0
Insurance and Regulatory Fees 9,209 1.5
Energy ' 7,344 1.2
Characterization and Licensing Surveys 6,440 L1
Misc. Equipment and Site Services : 6,423 1.1
Total - 598,702 100.0

Note: Columns may not add due to rounding
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NUREG/CR-0130 and addenda, Pacific Northwest Laboratory for the Nuclear
Regulatory Commission. June 1978.

H.D. Oak, et al., "Technology, Safety and Costs of Decommissioning a Reference
Boiling Water Reactor Power Station,” NUREG/CR-0672 and addenda, Pacific
Northwest Laboratory for the Nuclear Regulatory Commission. June 1980.
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Example:  Unit Factor for Removal of Contaminated Heat Exchanger < 3,000 lbs.

1. SCOPE

Heat exchangers weighing < 3,000 Ibs. will be removed in one piece using a crane or
small hoist. They will be disconnected from the inlet and outlet piping. The heat

exchanger will be sent to the waste processing area.

2. CALCULATIONS

Act  Activity Activity Critical
ID  Description Duration Duration
a  Remove insulation 60 (b)
b  Mount pipe cutters 60 60
¢  Install contamination controls 20 (5))
d  Disconnect inlet and outlet lines 60 60
e Cap openings 20 (d)
f  Rigforremoval 30 30
g  Unbolt from mounts 30 30
h  Remove contamination controls 15 15
1 Remove, wrap in plastic, send to the waste processing area 60 60
Totals (Activity/Critical) 355 255
Duration adjustment(s): _
+ Respiratory protection adjustment (50% of critical duration) 128
+ Radiation/ALARA adjustment (37.08% of critical duration) 95
Adjusted work duration 478
+ Protective clothing adjustment (30% of adjusted duration) 143
Productive work duration 621
+ Work break adjustment (8.33 % of productive duration) 52
Total work duration min .

%% Total duration = 11.217 hr ***

673 min
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APPENDIX A
(continued)
3. LABOR REQUIRED
Crew Number Duration Rate Cost
(hr) ($/hr)

Laborers 3.00 11.217 40.61 1,366.57
Craftsmen 2.00 11.217 56.29 1,262.81
Foreman 1.00 11.217 60.17 674.93
General Foreman 0.25 11.217 67.66 189.74
Fire Watch 0.05 11.217 40.61 22.78
Health Physics Technician 1.00 11.217 45.90 514.86
Total labor cost $4,031.69
4. EQUIPMENT & CONSUMABLES COSTS
Equipment Costs none
Consumables/Materials Costs

-Gas torch consumables 1 @ $4.57/hr x 1 hr {1} $4.57

-Blotting paper 50 @ $0.47 sq ft {2} $23.50

-Plastic sheets/bags 50 @ $0.12/sq ft {3} $6.00
Subtotal cost of equipment and materials $34.07
Overhead & sales tax on equipment and materials @ 16.00 % $5.45
Total costs, equipment & material $39.52
TOTAL COST:

Removal of contaminated heat exchanger <3000 pounds: $4,071.21

Total labor cost: $4,031.69
Total equipment/material costs: $39.52
Total craft labor man-hours required per unit: 81.884

- TLG Services, Inc.
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5. NOTES AND REFERENCES

o Work difficulty factors were developed in conjunction with the AIF (now
NEI) program to standardize nuclear decommissioning cost estimates and
are delineated in Volume 1, Chapter 5 of the “Guidelines for Producing
Commercial Nuclear Power Plant Decommissioning Cost Estimates,"
ATF/NESP-036, May 1986.

o References for equipment & consumables costs:
1. R.S. Means (2002) Division 01590, Section 400-6360 pg 24
2. McMaster-Carr Ed. 106 pg 1778
3. R.S. Means (2002) Division 01540, Section 800-0200 pg 17

» Material and consumable costs were adjusted using the regional indices for -
Wilmington, Delaware.
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APPENDIX B

UNIT COST FACTOR LISTING
(DECON: Power Block Structures Only)
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APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of clean instrument and sampling tubing, $/linear foot 0.46
Removal of clean pipe 0.25 to 2 inches diameter, $/linear foot ' 4.80
Removal of clean pipe >2 to 4 inches diameter, $/linear foot 6.93 |
Removal of clean pipe >4 to 8 inches diameter, $/linear foot ' - 18.70 -
Removal of clean pipe >8 to 14 inches diameter, $/linear foot 26.29
Removal of clean pipe >14 to 20 inches diameter, $/linear foot 34.03
Removal of clean pipe >20 to 36 inches diameter, $/linear foot 50.10
Removal of clean pipe >36 inches diameter, $/]mear foot 59.60
Removal of clean valves >2 to 4 inches 91.18
Removal of clean valves >4 to 8 inches : 136.96
Removal of clean valves >8 to 14 inches -262.88
Removal of clean valves >14 to 20 inches ' 340.30
Removal of clean valves >20 to 36 inches : 501.04
Removal of clean valves >36 inches 595.95
Removal of clean pipe fittings >2 to 4 in 101.25
Removal of clean pipe fittings >4 to 8 in 160.64
Removal of clean pipe fittings >8 to 14 in 262.88
Removal of clean pipe fittings >14 to 20 340.30
Removal of clean pipe fittings > 20 to 36 ' 501.04
Removal of clean pipe hangers for small bore piping 28.12
Removal of clean pipe hangers for large bore piping 103.45
Removal of clean pumps, <300 pound ' 227.86
Removal of clean pumps, 300-1000 pound 640.33
Removal of clean pumps, 1000-10,000 pound 2,542.96
Removal of clean pumps, >10,000 pound 4,906.95
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(continued)

Unit Cost Factor Cost/Unit($)
Removal of clean pump motors, 300-1000 pound 271.14
Removal of clean pump motors, 1000-10,000 pound 1,061.82
Removal of clean pump motors, >10,000 pound 2,389.10
Removal of clean turbine-driven pumps > 10,000 pounds 6,577.50
Removal of clean heat exchanger <3000 pound ' 1,363.81
Removal of clean heat exchanger >3000 pound 3,417.62
Removal of clean feedwater heater/deaerator 9,646.37
Removal of clean moisture separator/reheater 19,849.31 -
Removal of clean tanks, <300 gallons 293.47
Removal of clean tanks, 300-3000 gallons 931.33
Removal of clean tanks, >8000 gallons, $/square foot surface area 7.81
Removal of clean electrical equipment, <300 pound - 126.22
Removal of clean electrical equipment, 300-1000 pound 441.45
Removal of clean electrical equipment, 1000-10,000 pound 882.90
Removal of clean electrical equipment, >10,000 pound 2,112.91
Removal of clean electrical transformers < 30 tons 1,467.39
Removal of clean electrical transformers > 30 tons 4,225.80
Removal of clean standby diesel-generator, <100 kW 1,498.81
Removal of clean standby diesel-generator, 100 kW to 1 MW 3,345.43
Removal of clean standby diesel-generator, >1 MW 6,925.72
Removal of clean electrical cable tray, $/linear foot 11.66
Removal of clean electrical conduit, $/linear foot .5.08
Removal of clean mechanical equipment, <300 pound 126.22
Removal of clean mechanical equipment, 300-1000 pound 441.45
Removal of clean mechanical equipment, 1000-10,000 pound - 882.90
Removal of clean mechanical equipment, >10,000 pound - 2,112.91

Removal of clean HVAC equipment, <300 pound 126.22
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Unit Cost Factor Cost/Unit($)
Removal of clean HVAC equipment, 300-1000 pound 441.45
Removal of clean HVAC equipment, 1000-10,000 pound 882.90
Removal of clean HVAC equipment, >10,000 pound 2,112.91
Removal of clean HVAC ductwork, $/pound 0.48
Removal of contaminated instrument and sampling tubing, $/linear foot 1.42
Removal of contaminated pipe 0.25 to 2 inches diameter, $/linear foot 18.49
Removal of contaminated pipe >2 to 4 inches diameter, $/linear foot 32.88
Removal of contaminated pipe >4 to 8 inches diameter, $/linear foot 52.70
Removal of contaminated pipe >8 to 14 inches diameter, $/linear foot 103.92
Removal of contaminated pipe >14 to 20 inches diameter, $/linear foot 125.17
Removal of contaminated pipe >20 to 36 inches diameter, $/linear foot 174.16
Removal of contaminated pipe >36 inches diameter, $/linear foot -206.34
Removal of contaminated valves >2 to 4 inches 1409.23
Removal of contaminated valves >4 to 8 inches 491.64
Removal of contaminated valves >8 to 14 inches 1,004.93
Removal of contaminated valves >14 to 20 inches 1,279.12
Removal of contaminated valves >20 to 36 inches 1,707.42
Removal of contaminated valves >36 inches 2,029.16
Removal of contaminated pipe fittings >2 to 4 inches 222.48
Removal of contaminated pipe fittings > 4 to 8 inches 562.42
Removal of contaminated pipe fittings > 8 to 14 inches 1,004.93
Removal of contaminated pipe fittings > 14 to 20 inches 1,279.12
Removal of contaminated pipe fittings >20 to 36 inches 1,707.42
Removal of contaminated pipe hangers for small bore piping 96.90
Removal of contaminated pipe hangers for large bore piping 317.71
Removal of contaminated pumps, <300 pound 872.56
Removal of contaminated pumps, 300-1000 pound 2,038.66
Removal of contaminated pumps, 1000-10,000 pound . 6,721.04
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APPENDIX B
(continued)
Unit Cost Factor Cost/Unit($)

Removal of contaminated pumps, >10,000 pound 16,369.44
Removal of contaminated pump motors, 300-1000 pound 856.70
Removal of contaminated pump motors, 1000-10,000 pound - 2,726.06
Removal of contaminated pump motors, >10,000 pound 6,120.23 .
Removal of contaminated turbine-driven pumps < 10,000 pounds -18,918.88 -
Removal of contaminated heat exchanger <8000 pound 4,071.21
Removal of contaminated heat exchanger >3000 pound 11,752.21
Removal of contaminated feedwater heater / deaerator 28,760.26
Removal of contaminated moisture separator / reheater 63,002.71
Removal of contaminated tanks, <300 gallons 1,448.59
Removal of contaminated tanks, >300 gallons, $/square foot 28.80
Removal of contaminated electrical equipment, <300 pound '684.21
Removal of contaminated electrical equipment, 300-1000 pound 1,664.73

. Removal of contaminated electrical equipment, 1000-10,000 pound 3,204.54
Removal of contaminated electrical equipment, >10,000 pound 6,299.81
Removal of electrical transformers < 30 tons 5,079.02
Removal of electrical transformers > 30 tons 12,470.88
Removal of standby diesel-generator, < 100 kW 4,387.47
Removal of standby diesel-generator, 100 kW to 1 MW 9,471.87
Removal of standby diesel-generator, >1 MW 20,474.76
Removal of contaminated electrical cable tray, $/linear foot 32.93
Removal of contaminated electrical conduit, $/linear foot 14.92
Removal of contaminated mechanical equipment, <300 pound 761.89
Removal of contaminated mechanical equipment, 300-1000 pound 1,841.14
Removal of contaminated mechanical equipment, 1000-10,000 pound 3,538.42
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(continued)

Unit Cost Factor Cost/Unit($)
Removal of contaminated mechanical equipment, >10,000 pound 6,299.81
Removal of contaminated HVAC equipment, <800 pound 761.89
Removal of contaminated HVAC equipment, 300-1000 pound 1,841.14
Removal of contaminated HVAC equipment, 1000-10,000 pound ‘ 3,538.42
Removal of contaminated HVAC equipment, >10,000 pound 6,299.81
Removal of contaminated HVAC ductwork, $/pound 3.03
Removal of clean standard reinforced concrete, $/cubic yard 72.07
Removal of grade slab concrete, $/cubic yard 204.33
Removal of clean heavily rein concrete wi#9 rebar, $/cubic yard 211.46
Removal of clean heavily rein concrete w/##18 rebar, $/cubic yard 267.46
Removal of below-grade suspended floors, $/cubic yard 316.55
Removal of clean monolithic concrete structures, $/cubic yard 1,897.58
Removal of clean foundation concrete, $/cubic yard 626.97
Removal of clean hollow masonry block wall, $/cubic yard. 75.24
Removal of clean solid masonry block wall, $/cubic yard 75.24
Placement of concrete for below-grade voids, $/cubic yard 99.90
Removal of subterranean tunnels/voids, $/ linear foot 141.76
Backfill of below grade voids, $/cubic yard 17.31
Excavation of clean material, $cubic yard 3.05
Removal of clean building metal siding, $/square foot 1._34
Removal of standard asphalt roofing, $/square foo‘t 2.15
Removal of Galbestos panels, $/square foot 2.19
Scarifying contaminated concrete surfaces (drill & spall), $/square foot 12.54
Scabbling contaminated concrete floors, $/square foot 7.42
Scabbling contaminated concrete walls, $/square foot 8.15
Scabbling contaminated ceilings, $/square foot ) 73.38
Removal of clean overhead cranes/monorails < 10 ton capacity, each 623.14

Removal of contaminated overhead cranes/monorails < 10 ton capacity, ea. 1,734.71
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Unit Cost Factor Cost/Unit($)
Removal of clean overhead cranes/monorails >10-50 ton capacity, each 1,495.51
Removal of contaminated overhead cranes/monorails >10-50 ton capacity, 4,162.61
each
Removal of polar cranes > 50 ton capacity, each ' 6,286.50
| Removal of gantry cranes > 50 ton capacity, each ‘ 26,411.28
| Removal of clean structural steel, $/pound. 0.35
‘ Removal of clean steel floor grating, $/square foot 3.19
Removal of contaminated steel floor grating, $/square foot 9.69
Removal of clean free-standing steel liner, $/square foot : 33.75
Removal of clean concrete-anchored steel liner, $/square foot 5.85
{ Removal of contaminated concrete-anchored steel liner, $/square foot 39.31
‘ Placement of scaffolding in clean areas, $/square foot ' - 13.73
Placement of scaffolding in contaminated areas, $/square foot . 22.10
Removal of chain link fencing, $/linear foot | 2.10
Removal of asphalt pavement, $/square foot 1.05
Core drilling 2 to 4 inch diameter, linear foot 354.68
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TABLE C-1
SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS
{Thousands of 2002 Dollacs)
OH-Site LLRW HNRC Spent Fual Site Processed Buria) Valumes - Burial Uity and
Activity Dacon R Pack P Dizposal  Other Total Tokal Lic, Tarm, Management Rastoralion  Volume ClassA Class8 ClassC  GTCC Weight Craft Contractor
index Activity Description - _Cost Cost Costs ____ Costs Costs Cosis Costs _ Contingency __Casts Costs Costs Costs Cu.Feot Cu.Feet Cu Fest Cu.Fesl Cu.Fegt Lbs. Manhours _ Manhours
PERIOD Ia - Shutdown through Transition
Pariod 1a Direct Dacommissiouing Activities .
1all  Prepam pmelimicary decommissionlng cost - - - - - . a3 M 109 109 - - - - - - - - - 1,300
1al2  Notification of Cessation of Operations . a
1al3  Remove fuel & source materia! nin
1ald4  Nuotification of Permanent Defucling a
1al5 Daartivata plant systems & process wasta a
lal6  Prepare and submit FSDAR - - - - . . 146 22 168 168 - - - L. - . - - . 2,000
1a.17  Raview plant dwgs & specs. - - - - - - 336 &0 a8s 988 - - - - - - .- - - 4,600
1838  Perform detailed rod survey 'y . .
1219  Estimate by-product inventary - .- - . - - k] n 84. 84 - - . - - . . - . 1.000
13.L10 End product deseription : - - - - - - 73 n 84 84 . - - - - - - - . 1.000
lal1l Detailed by-product inventory - - - - - - - 95 )0} 109 108 - - - - - B - - . 1,300
1aL22 Define major work sequanca . - - - - - 47 -3 829 629 - - - - - - - - - 7.500
JALI3  Periorm SER and BA - . - - - - 225 au 260 260 - . . - - . . . . 3100
la.ll4 Periorm Sita-Specific Cost Study - - - - - - 365 &5 420 420 - - - - - - - - - 5,000
Ja.15 bmit License i Flan - - - - . - 299 45 344 344 - - - - - - - - - 4,096
1a2.1L16  Reccive NRC appruval uf termination plan a ! .
Activity Specifications
121.17.1 Plast & temporary facilities - - - - - - . 859 64 418 372 - 4 - - - - - - - 4920
121172 Plant systema . - - - - - 804 46 350 815 . 85 - . . . . . . 4167
10.1.17.3 NSSS Decontamination Flush - - A - - - 30 8 42 42 - < - - - . - - - 600
121174 Reectaristernals - - - . - . 618 : B 5§95 598 - - - - . . . . . 7100
181175 Reactor vessel - - - - - - 474 n 545 845 - - . - - - - - . 8,500
12.1.17.6 Biological shield - - - - - - 36 5 42 42 - - - . - - - - - 50D
1a.1.17.7 Steam generators . - - - . . 228 34 262 262 - . - - - - - - - - 3,120
12.1.128 Reinfbreed concrete - - - . - . n? 18 13¢ 67 . 67 . . . . - . . 1.600
121179 Tuchine & condencer ) - - - - - - 58 9 67 - . 67 - . - - - . - 800
1a.1.17.10 Plant structures & buildings - - - - - - 228 84 262 181 - 181 - - - - - - - 3,120
1a.1.17.11 Waste management - - - - - - 836 &0 386 385 - - - - - - - - .. 4,600
12.1.12.12 Facility & site closzont . - - - - - 66 10 76 38 - a8 - - - - - . - 500
18,117 Total - - - . - . 2,760 a1 3114 2,796 - E) - . . . R . . 37827
Plenning & Site Preparutions
18.1.18 Prepare dismantling sequenca - - - . - - 178 26 200 201 - . - - . - - - - 2,400
12119  Phant prep, & temp. svces . - - . - . 2,304 346 2,650 2,680 - . - - . - - - . .
1a.120  Design water clean-up system . . - - - . 102 15 n7 117 - - B - - . - - - 1,400
12121 igging/Cont. Catr] E: . . - - - - 1,50 293 2,243 2,243 - - - - - - - - . .
12,122 Procurs casks/liners & cantainers - . - - - - 80 13 108 103 - . - - - - - - . 1.230
Ial Subtotal Period 1a Activity Costs . . . - - - 8,635 1,445 11,080 10,701 - a7 - . - - - - . 78,758
la.2 Subtatal Period 1a Additional Costs - - - - - - . - - - - - - - - - . . - -
Period 1n Pericd-Depandent Costs
la4d.l Insurance . . - - - - ~ 760 76 836 838 - - . - - - - - - - -
lad? Property taxes - . - - - - - . - . - - -7 - - - - A . -
ladd Health physics suppliss - 318 - - - - . 7 897 397 - . - - . " - . . -
la44  Heavy equipment rental - 846 - - - - - &2 398 as8 - - - - B - - - - -
1a.4.5 Disposal of DAW generated . - - 10 3 - 6 - . 10 &9 89 - . - 615 - . - 10,315 128 -
lads Plant cnergy budget - . - - .- . 942 141 1,083 1,083 - - - - - - - - . -
1e8,4.7 NRC Fees 3 - - - . - - 300 a0 830 330 - - - - - - - - - -
la4.8  Emergency Planning Feez - - - - - . 33 3 a7 - . ar - - . . . - . . .
1249  Spent Fucl Pocl O&M - - - . - - 943 141 1,081 . . 1,084 - - . N . - . . .
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TABLE C-1
SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS
(Thousands of 2003 Dollars)
— — .
OR-Site LLRW ‘ NRC Spent Fua) Sile Procesged Burial Volumes Burial Uttty ang
Activity - Decon Ti F Disposal QOther Total Total Lic. Tem. Management Restoration Volume Clasie A ClassB ClassC GTCC Waight Craft Contractor
Index Aclivity Descripfion Cost Cost Costs Casts Costs Costs Costs _ Contingency _Costs Costs Cosls Costs Cu, Feet  Cu.Feet  Cu.Feal Cu.Pect Cu. Feat Lbs. Manhours _Manhours
Period 1a Period-Dependzat Costs (continued)
1a.4.10 ISRA Compliance St - - - - - - a07 121 928 ] - - - - - - - - - -
23411 Dry Fuel Storage Q&M Costs - - - - T - 23 3 26 - 26 - . - . - - - - .
1a4.12  Security Staff Cost - - - - - - 1,187 171 1,308 1,808 R . . . . . . R .
12443 Utidity Staff Cost - - . - - - 28971 4346 33317 33,317 . - - - - - . .o .
a4 Subtoty) Period 1a Period Casts . 664 10 3 - 86 83918 5174 39.803 26,655 LM7 - . 515 - . - 10,315 126
1a.0 TOTAL PERIOD 1= COST - 664 10 3 - 36 48,650 €620  50.883 49,857 1,147 879 B 515 . - . 10815 176
PERIOD 1b - D issioning P . {
Pesiod 1h Direct I s i Aee st
Detailed Work Procadurea : .
1b.L11 Plont xystems - - - - - - 343 52 897 357 - 40 - - - - - . - 4733
1b.11.2 NSSS Decontamination Flush - - - - - - k¢ ] 1 84 al - - . - - - - e . 1,000
1b,1.1.8 Reactorinternals - . - - - . 182 27 210 210 . - . . - - - - - 25
1b.k14 Ramsiningbuildings ° . - . - - - 98 15 us 28 . 83 . - - - - . - 1,350
16135 CRD exling 2ssembly - - . - - - Kt 11 84 84 - - - - - . - . - 1,000
1b.1.0.6  CRD bousings & IGE tubes . - - . - ” u 84 8 - - . . S . f . B 1,000
16117  Incors ingtrumantation - . - - . - 3 u 84 B - - - .- - . - . . 1,000
Ib 118 Resctor vesset ’ ’ - - -, - - . 265 40 805 305 - - . . - - . . . 3,630
1b.1.1.9 Facility clageout - - - - - - a8 23 Ll 6D - 50 - - - . . - - - 1,200
1b.1.110 Misoily ghislds . - - - . . - 83 5 88 38 - . . - . - . . . 450"
1h1.111 Biological ghisld - - - - - - a8 8 . 01 1 . - . - - - - . - 1.200
1b.L112 Steam gansrators - - - - - . 338 0 ass 388 - - - - . - - - - 4,600
15.1.113 Relnforced concrete - . - - - - ] u 8 ) - 4 - . . - . R . 1.000
1h1114 Turbine & condensers - - . - - - 228 34 202 - . 262 - - - - - . - 5,120
11115 Auxilinry building - - - - - - 195 30 229 206 - 29 - - . - . . . 2730
161126 KReactor building - - - . - - 199 80 229 206 - 23 - - - - - . . 2,730
1b.13  Total : . - . - . - 2,425 364 2,789 2,265 - 825 - - - - - - . 33,243
1b12  Decoa primary loop 1,184 - . - . - - 567 1701 L.701 - - - - - - - B 1,067 -
1hl Subtatal Period 1b Activity Coats L1184 - - - - - 2,428 81 4,490 8,985 - 626 - - - - - - 1_04;.1 88,243
Perind 1b Additional Costs ) - -
ih21 Spent Fuel Pool Isnlation - . - . - - 7.879 1,182 9,060 8,050 . - - - - - - - - .
1b23 Site Charsctzrization - - - - - - 636 104 800 800 - . - - - - . - . .
b2 Subtatal Period 1b Additional Costs . - - - - - 8574 1,288 9,860 9,860 - - - - - - - - . R
Perind 1b Collateral Costs
1b3.1  Decon equipment n . - - . . . 107 817 817 . . - - - - - - . -

. 1b3.2 Procesa liquid waste 87 - 603 496 - 4,796 - 1,852 L7201 7204 . - . - 5919 - - 881,589 210 T
1633  Small tool allowarce ’ - 1 - - - - - 0 1 1 - - R - - R . . A .
1b84  Pipe cutting equipment : . - o11 - - - - . 137 1,048 1048 - . - . . . . . . . R
1h3 Subtotal Pexiod 1b Cellateral Costa 767 212 503 496 - 4,796 . 1,538 9,070 8,070 - - - - 5,919 . - 981,389 20 -
Period 1b Period-Dependent Costs
1b4.1 Decon supplies 22 - - - - - - 6 24 28 - - . . - - - - - -
1h.4d.2 Inswance . . - - - 393 g9 433 433 - . . . - - - - . . .
1b.4.3 Property taxes . - . - - - . - . - - - . - - . - . .

16%
179

20 211 . . .
. . R . 27 206 206 . - . . PO . .

Ib.4d Health pliysics supplias
1645 Heavy equipment reatal

e
'
.
’
.
a
1
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., TABLEG1 .
SALEM GENERATING STATION-UNIT1 . !

DETAILED COST ANALYSIS
(Thousands of 2602 Dollars)

Offsiie _ LLRW "NRC Spent Fuel Se | Frocessed Burial Volumes Busial Gttty snd
Aclivity Decon F i F Disposal  Other Total Total Lic. Term. Management Restoration  Volume ClassA ClassB ClassC GTCC Weight Craft Cantractor
Index Description Cost Cost *_Costs Costs Costs Costs Costs Contingency _ Costs Costs Costs Costs Cu.Fedt Cu.Feet Cu Feet Cu.Fest Cu,Feet Lhs. Manhaurs Manhours

Period 1b Period-Dependent Costs (continued)

1b4.8  Dispasal of DAW generated - - & 1 - 20 - 6 a2 a2 - - - 283 - - - 5,674 0 .
1b4.7  Plantenergy budget . - - - . - - 878 148 1,122 1,122 - - - - - - . - . -
1b48  NRCFees ’ - - - - - . 185 18 204 204 . - - - - - R . . .
1649  Emergency Planning Fecs - - - - - - 17 2 13 - 19 - - . . - . - . .
1b4.10  Spent Fuel Poal O&M - - - - - - 488 1 62 - 562 - - - . . - - - -
1h41l ISRA Compliance Staff - - . - - . 418 ] 481 481 - - - - . . - . -
1b4.)2 Dy Fuel Storage O&M Costs - . - - . . 12 2 Y - 14 - - . - - . - - -
1b.4.13  Security Stuff Cost . - . - . . - 589 88 677 - 677 - - . . - . - . R 30,319
1hdl4  Ukility Staff Cast - . . - . - 15,004 2251 17,255 17,255 . - - - . . . - . 298,674
ibd Subtatal Period 1b Period-Dependent Costy 22 848 5 1. - 20 18,083 2768 21,243 20,649 594 . - 283 - . . 6674 70 57088
150 TOTAL PERIOD 15 COST 1,923 1,260 508 438 - 4816 29,083 BST5 44,663 48,645 594 25 . 283 5.919 . . 887.088 1,348 260,268
PERIOD 1 TOTALS 1,829 1924 518 501 - 4852 72634 13198 95,546 92,901 1742 804 . 798 5,919 - - 897,378 1473 860,091

PERIOD 2a - Large Component Removal
Period 2a Direct Decommissioning Activities

Nuelear Staam Supply Systam Removal .
10,107

20111 Reactor Coolant Piping : 280 255 30 20 - 806 - 436 - }928 1,928 . - . 2,038 - - - 185,321 .
22112 Pressurizer Relief Tank 80 28 & 3 - 178 - 67 310 310 - - - 328 - - 36,553 527 .
22118 Reactor Coclant Pumpa & Motors 81 [0 43 1,843 107 - 3376 - . 1204 6,744 6,74 . - 248 8,152 - . - €%0.870 9,580 -
2all4 Presszizer 44 56 an 460 - 1,487 - s1¢ 26833 2983 . - . 2,689 . - - 804,235 2,845 .
22115 Steam Generators 873 2,186 810 5331 - 16,902 100 6842 81818 aL613 . - - 81,467 - - - 3,458,553 13,321 .
22116 CRDMeICIv/Service Structure Removal 162 97 124 17 - 420 . 220 1631 1,081 . - . 3,881 - - - 7 8502 4,564 .
23117 Reactor Vessel Internals s 197 4979 537 - - 4,722 214 5310 17,851 17,851 - - - 1,877 803 459 . 276,029 81,608 139
2a.LL8 Beactor Vesscl g0 3,433 1,504 285 - 8,666 214 5,952 17,224 17,224 : . - - 6611 2,254 - - 948,723 81,608 1,898
2211 ‘Totals 1168 8064 79% 8636 W7 a3sse 628 19,645 79,633 79,638 - B 248 BLaB4 8,166 469 - 6,085,370 98,161 2,793
Bemovel of Major Equipment . . .

2212  Main Turhine/Generatar - 474 55 n 15 - - 233 1.488 1,488 - - 3,573 - . - - - 8,244 .
2218  Main Coodensers ' - 1,607 53 n 689 - . 612 2,672 2.872 - - 3446 - . - - - 81571 .
Dispossl of Plant Systems .

2a3141 Auriliary Feedwater - 44 - - - - . 7 Bl - - 3% - - - - - . go2 .
22142 Auxiliary Feedwater (RCA) - 281 2 4 233 - - s 697 697 - - 1,465 - - - - N 5,338 -
20143 Bleed Steam & Heater Draina - 148 - - - . - 21 158 - E 162 B . . . R . 2984 .
2a.2.4.4 Circulating Water - ang - - . . . 4 26¢ - . 264 . - - . - . 4,757 .
2a.046 Candensate Polishing - a4 L} 2 761 - - 343 2,028 2,026 - - 3,805 . - - . . 15,7117 -
22.34.6 Condenser Air Remaoval & Priming - 125 - . - - . 18 144 - - 144 - . - - . - 2,693 .
20.14.7 Containment Spray - 5 - - . - - 1 6 - . 6 - - - . - - 104 .
22148 Containmest Spray (BCA} - 106 4 7 481 - - 100 699 699 . - 2,409 - - - - . 2075 .
22149 Equipment Vents & Drains - Contaminates - 8 [ [ 5 4 - 3 18 18 - - 28 8 - - - 7 15 -
221.4.10 Genaerator Statar Cooling Water - - 27 - - - - - 4 3L - - 3 - . - - - - 568 .
22.1.4.11 Heater Vents & Miscellanzous Drains - a3 0 0 26 - - 12 72 2 - - 128 - . - - T . 650 -
$234.12 Main & Rebeat & Turbine By-Pass Steam - 460 24 48 3.078 - - 79 4,128 4,138 - - 15,141 - - . - - 9,343 .
221418 Mnin Turbine Lubricating Oil . 101 - . - - - 15 us - . 116 . - - - . - 2.090 -

. 2a.14.14 Miscellaneous Condepsate | - 80 . - - - . 7 &7 - - 87 - . . - . - LO51 .
20.24.15 Mosture Separator Rebts Steam & Drains - 437 3 5 a8 - . 159 531 931 . - 1,538 . . . . . 8614 .
28.14.16 Steam Gen Drains & Blowdawa . - 182 1 2 02 - - [:}] 348 48 - - : 512 - - . - - 3,566 .
2a.0.4.17 Steam GenDmins & Blowdown (RCA) - 36 Q [1} 18 - - 12 66 6a - . 8 - . . . - . T 684 .
201,418 Steam Gen Feed Pump & Turbins Lube Ol - 29 - - . - - 4 ] - . a3 . - . . . . 611 .
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TABLE C-1
SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS
{Thousands of 2002 Dollars)

QfFSite LLRW NRC Spent Fuel Site Processed Burfal Volumes Burial Uitility and
. Decon F i P ! Disposal Otler Total Totat Lic. Tenn.  Managemnent Restoration Volume ClassA ClassB ClassC GTC Weight Craft Contractor
tndex Activity Description Cast Cost. Cos_u Cosls Costs Castia Costs ___Conlingency Casts Costs Costs Cosls Cu. Feet  Cu, Feel Cu.Feet Cu.Feet Cu. Feat Lbs, Manhours  Manhours
Dispossl of Plant Systems (contloued) )
22.1.4.19 Steam Generntor Faed & Condensate . B4 - - - - - 52 388 . - as6 - - - - - - w121 .
20,1420 Turhine Auxiliaries Cooling : - 168 - - - - - 25 193 - ” - ©1% - - - - - - 8,554 .
23,1421 Turbine Drains ) - a8 o 1 6 - - 15 88 . -] . - 182 - - - - .- 724 -
23,1422 Turbine Electro-Hydraukic Cantrol - 4 . - - . . 1 1 - . 4 . - . . . . 7 B
25,1.4.28 Turbine Gland Sealing Siaam & Leak-Off - kH - - . - . - n 87 - . * 87 .. - - - - - LG54 -
221424 Waste Disposal - Gas - 0 5 ] 128 49 - 67 asz 392 - - 640 233 . - - 20263 1.805 -
2214 Totals - 8913 46 81 6,208 103 - 1,667 11,016 9,478 - 1,543 26,032 241 - - - 21,010 78,807 .
2113 lding in support of & . T70 4 1 49 1 - 203 LD38 1,038 - - 247 34 - to. - 3,069 15,307 -
2.1 Subtotal Period 2a Actvity Costs 1,168 14,829 8,085 8,740 &,767 33,772 628 22,160 96,048 94,605 - 1.548 38,547 51,659 3,156 469 - 6,060,448 238,181 2,793
2221 Curis Swchargs (Exchuding RPY) - - - - - 1,374 . 34 178 1718 | - . - - - . - - - .
222 Subtotal Period 2a Additional Costs - - - - - 1,574 - aud 1718 1,718 - - - - - - - . . .
Period 2a Coflateral Costs -
2331 Process Liguid waste . T8 - 28 &5 - 314 - 127 €06 &08 - - - - 610 - - 64228 100 -
2232  Small tool allowance - 217 . .- - - - 93 249 225 - 25 - - - - - - . -
2a3 Subtotal Period 22 Collateral Costs 73 217 28 65 - 814 - 160 as6 831 - 25 - - 510 . - 64,228 100 .
Perind 2a Period-Dependent Costs .
a4l Decon supplies T - - - . - - 18 - a0 80 - - - - - - - - -
Zad42 Losurance - - M - - - - 1,262 126 1,388 1,383 . - - . - - - - . -
243 Property taxes - - - - - - - - . . - - - - - - . - - .
2344  Health physics supplizs - 1,338 - - - . - 338 1,666 1,668 . - - . - - . . " .
2345 Heavy equipment - 318 - . - - - 467 8,679 3,67¢ - - - - - . - . - .
2a4.6 Disposal of DAW genarated - . L5 24 - 821 - 82 522 622 - . - 4,086 - - - 51,809 1,126 -
2047 Plant energy budget - . - - - - 1,488 . 223 1709 1,709 - - - - - - - - . -
2348 NRC Fees ' - - - - - - 61g a2 571 571 to. - - - - - - - - -
2249  Emergency Planning Fees - . - - - . 88 ] 61 . 61 - - - - - - - - .
202410 Spent Fuel Pool O&M - - - - - - 1,566 235 1,801 - 1,801 - . - - - . - .- -
24411 ISRA Compliance Staf . - - LI - - 1341 201 1,542 1642 - - - - - - - - -
23412  Dry Fuel Storage OXM Casts - - - - - - 38 § 44 - 44 - - - - - - . - -
28413  Security Staff Cost - - . - - - - 2,357 864 2710 2,710 - - - - - . - - - 121,461
20414 Uility Stafi Cost - - - - - - 44,233 6,636 50.888 60.863 - - - - - - - - - 665,023
224 Sub 1 Period 2a Period-D: dent Casts 72 4,448 85 24 - a21 52,858 8,747 66,6562 64,646 1,808 . - 4.686 - - - 951,909 1,126 786,484
220 TOTAL FERIOD 2a COST 232 18,491 8,198 6,828 6767 85,780 £3,388 81411 165174 1£1,699 1,906 1,568 83,547 58,248 3.666 459 - 6,216,386 236,417 789,277
PERIOD 2b -Site Decontamination
Perind 2h Direct D issinning Activiti .
Dispasal af Plasit Syctems :
2bt11 Bulldiag & Equi Dinias-C: ional - 40 - - - - - 6 46 - - 46 - - - - - . 830 -
2h132 Chem & Vol Ctxl - Baric Acid Recovery 519 507 41 S N0 B45 . 636 274 2,774 - - 1.083 2,376 - - - 172,863 19,348 -
2b.113 Chem & Vol Ctrl - Primary Water Recavery 358 347 28 [ 158 565 B 432 1,890 1,880 - - ‘788 1,630 . - - 115,643 18,399 -
2b11.4 Chem & Vol Crrl Operation 455 532 H [ 71 q00° - 550 2,349 2,349 - - 354 1,685 - - - 143,288 18,071 -
24.L15 Component Cooling - 18 - - . - - 2 18 - - 18 - - - . - - 346 -
25116 Component Coaling (RCA) . . 358 8 5 885 - . 240 1,603 1,603 - - 4,528 - - - . 6.838 -
2b.1.1.7 Compressed Air - 109 - - - - - 16 126 . - 125 ©o. - . . - - 2,928 -
2b.118 Compressed Air (RCA) - 78 ] 1 £ . - 25 133 129 - - 174 - - - - - 1654 .
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TABLE C-1
SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS -
{Thousands of 2002 Dollars)
OirSitn TLRW NRC Epent Friel Sile Processed Burial Volumes Burial Utility and
Decon |  Packagh P P { [ Other Total Tatal Llc. Term. Management Restoration  Volume ClassA  ClassB  ClassC GICC Weight Cmit Contractor
Index Activity Des Cost Cast Costs Costs Costs Cosls Casts Conﬁngeng Costs Cﬂ jes!s (:355 Cu.Feet _Cu Feet Cu Foat  Cu Feat Cu. Feot Lbs. Manhours  Maphaurs
Dispasal of Plant Systems (continued) .
251,18 Contral Air - Auxiliary Building - pRIY 1 2 128 . - 52 816 als - - 640 - - - . - 2,678 -
2b.1.1.10 Contsol Air - Cantainment Building - 42 1) 1 40 - - 17 9 99 - - 200 - - - - . B850 -
2b.1.1.11 Contral Alr - Penstration Area - 32 - - - - . a 37 - - ar - - - - - - 612 -
2h1.112 Control Air - Turbine Generator Area - 46 - - - - - 7 52 - - 52 - - .- - - - a65 .
21,113 Demi Jized Water - Restyicted Awmay - 41 0 4] 28 - Lo : 15 & 85 - - 141 - - - - - ™ -
2b131.34 Electrical . - 3,328 - - - - - . 499 3828 - - 8,828 - - - . - T 67,958 -
2b1.L15 Electrical (RCA - Clean) - 876 4 7 448 - - 213 1,247 L247 - - 2,238 - - — - - - 11,803 -
2b.1.116 Electrical (RCA) - 180 1 8 164 - - 70 418 418 - - 820 - - - - Co- 3818 -
2b.1.1.17 Fire Protection . - a7 - - - - - 15 112 - . - 112 - - - . . - 2,115 -
2b.11.18 Fire Pxotection (CO2) - 14 - - - - - 2 18 - - 16 . - - - - - . 305 -
201119 Fice Protection (RCA) - 162 1 1 88 - . 8 a7 aanz . - 488 - - - - - 8,083 .
2h.1.1.20 Floor Drains - Contaminated - 165 8 1 ‘18 163 - 85 439 489 - - a1 372 - - - 33319 3228 -
251,121 HVAC - Auxiliary Bullding - 263 2 8 188 27 - 102 687 587 - - 941 62 - - - 5,534 45912 -
251122 HVAC - Control Area - 26 - - - - - 4 22 - . 29 - - - - - - 532 -
25.1.1.23 HVAC - Diesel Generator Area - [ - - - . - 1 T - - T - - . - - - 196 -
2b.1.1.24 HVAC - Fuel Handling Area - 122 1 1 81 13 . 48 n 277 - - 485 aa - - - 2,676 2268 -
2h.11.25 HVAC - Reacior Containment - 678 [ 8 488 T® - 253 1,618 1,618 - - 2441 168 - - - 15,204 12,518 .
25.1.1.26 Heating Water . - 23 - - - - - 5 ag - - 1 B - - - - - . 381 -
25.1.1.27 Heating Water (RCA) N - 435 0 0 27 - - 15 87 87 - . 138 - - - - - 830 -
2h.1.2.28 Miscellansous Reactor Coalant - 88 1 o 11 k] - 19 S8 98 - - &6 20 - - - 1,814 L1247
25,1129 Hesidual Heat Bemoval 140 18T 80 10 128 1,126 . 417 2,028 2,028 - - 643 2,570 - - - 230,393 3803 -
2612.90 Safety Injection co- . 528 664 43 10 225 - 997 - 694 3,068 3,068 - - 1125 2,113 - - - 204,105 20,512 -
251181 Sampling - 122 8 1 53 72 . 67 910 310 . - 267 164 - - - 14,718 2,628 -
251182 Servioe Watox - Nuclear Area - - 8ss 21 39 2621 - - 800 4,037 4,087 - - 12,604 - - - - - 16744 .
21,188 Sexvice Water « Turbing Area - 61 - . - - - 9 7n B - 7 . . . . . B 1,3 -
2h.1.1 Totule 1,83 9,793 268 125 6,121 4,691 - 6,176 28,065 23,683 - 4,381 80,606 11,790 . - - 939,462 229,200 -
2b.12 lding in support of d: fasioni - 862 8 1 62 13 . 254 1,288 1,288 - - 809 43 - - - 3,836 21,634 -
D ination of Site Buildi ' )
2h131 Raactor Containment 1,205 , 157 . 124 88 125 1295 - 1,158 4743 4,748 - - 76 7.941 - - - 734,859 37,887 -
25132 Auxiliary Building 400 189 82 25 25 71 - 278 1,038 1,038 - - 131 2,095 - . . 201,228 ’ 1,426 -
#5133 Steam Generator Removal 12 2 ] L] 1 0 - 7 a7 27 - . 21 2 - - ‘. : 142 2838 -
26,18 Totals 1,617 853 167 112 146 1,367 - 1,444 6.802 5.802 - - 731 10,028 - - - 940,280 49,600 -
2.1 Suhtntal Pariod 2b Artivity Costs 3611 11,714 428 289 6,329 6,972 - 6,874 86,186 80,784 - 4,381 31,647 21,870 - - - 1,883,627 300,634 -
Perind 2b Collateral Costs .
2681  Procesa liquid waste 200 - 182 278 - 1672 - 628 8,160 3,160 - - - - 2,634 - - 282,959 su -
2b.3.2 Small tool allowance - 269 . - - - - 40 310 310 - - - - - - - - . -
2b3 Subtotal Pericd 2b Collataral Casts 200 269 182 278 - 1,872 - 668 3470 1410 - - - - 2634 - - 882 859 311 -
Period 2b Perind-Depandent Costs .
Zb41 Decon supplies 2L - - - - - - 155 776 776 - - - - - . - - - .
2b42  Insurance : . - - - - - 5§85 52 644 644 . - - - . B - - - -
2b43  Property taxesx - . - To- - . - . . - - - - - - - - - - - - T
2b44 Health physics supplies - 1,778 - - . - . 444 2,222 2,222 - - - - - - . Y - -
2h45  Heavy equipment reatsl - 4,695 - - - - . 689 £.285 5,285 - - - - - - . . . .
2b46 Disposal of DAW geasrated - - 83 23 - a - S0 506 506 - - - 4.447 - . - 89,115 1,002 -
2b47  Flaot coergy budget - - - - - .- 1,662 249 1811 1911 - - - - - - - . .. .
2448 NRC Fees - - - - - . - 684 68 762 752 - - . . - - - . - . .
2b49  Bmergency Planning Fess . - - - - - - 79 B 87 - 87 - - - . - . . - -
25.4.10  ISFSI Transfer and Capital Costa - - - - - - 47,426 7114 54,540 - 34510 - - - - - - - - -
2b.411  Spent Fuel Pool Q&M - . - - - - 2,218 33 2,851 - 2,651 - - - . - - - - -
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TABLE _C-l
SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)
OffiSie  LLRW NRC Spent Fuel Site P d Burial Volumes Burial " Uity and
. Decan ; - {f Dlspasal Other Tolal Tota) Lic.Tamm. Management Restoration Volume ClassA ClassB ClssC GTCC Weight Craft’ Contractor
Intex Activity Deseription Cost Cost Costs Costs Costs Costs Costs __ Conlingency _ Cosis Costs Casts Cosis Cu. Feel  Cu. Feel Cu. Feet Cu. Fent Cu. Feet Lbs. Manhours  Manhours
Period 2b Period dent Costs ] . ’
2b412 Rad 3 i i) i - - - - . - 421 : 83 481 484 -~ . B . - - - . . -
2b.4.13 ISRA Compliance Staff - . - - - - 1,899 285 2,184 2,184 ~ . - - - - - - - -
8b414 Dry Fual Storage D&M Costs - - - - - - 54 8 62 - 62 - - - - - . - - -
2b415 Security Staff Cost - - - - - - 2,477 372 2.849 2,843 - - co- - - . - - - 127,661
Ph416  Utility Staff Cost . - - . - - 59,077 8862 67,038 67,938 - - - . R . . . . 894,699
2b4 Subtotal Period 2b Period-Dependent Costa 621 63713 8 23 - 811 115,582 16,798  142,79% - 85,551 57,240 - - 4.447 - - . 89,115 1.082 1,022,360
26.0 TOTAL PERIOD 25 COST 4,432 18356 630 841 8,329 8154 116,682 26,340 181425 119,804 §7.240 4,381 31647 26,317 2,634 - - 2.355.601 302,037 1,022,360
FERIOD 2c - ination Following Wet Fuel 8 r
Period 2¢ Direct Decommissioning Activities .
2L} Remove spent fiel racks 505 62 132 11 418 144 - 379 1,638 1,638 - o 2,081 - 467 - - - 41,012 1,189 -
Disposal of Plant Systems ' .
2c121 Spent Fuel Cooling - 186 38 e 197 851 - 294 1,676 1875 - . 8988 1,941 - - - 174,052 9,764 -
2122 Wasie Disposal - Liguid 352 851 45 9 180 934 . 630 2,407 2,402 - . 801 2,407 - - - 191,109 12,951 -
2c.12 Totals - 852 637 a3 18 .317 1,785 - 824 3,977 3,977 - - 1,886 4,348 - - - 363,161 15,718 -
Dext of Site Buildi . -
2¢131 Fuel Handling Building 657 616 9 7 169 26 - 466 1,848°, 1,848 - . 843 468 - . - 45,684 22,423 -
218 Totals 657 615 ] 7 169 2 .o 466 1848 Le4d8 - - 843 488 - - - 45,584 22,423 -
%id  Scaffnldingin soppart of decommissicning - 192 3 o 12 8 - 51 260 260 . . & 3 - . . - 167 4821 -
Zel Subtotal Period 2¢ Activity Costs 1414 1837 .25 86 74 1957 . 1719 - 722 1122 - - 4872 282 - . - 452,625 44,655 -
Period 2¢ Collatern} Costs . ' .
2c8.1 Process liquid waste 28 . a8 108 . 618 - 226 1107 L7 - - - - 930 - - 126,516 245 -

. %2632  Small ool allowance - 0 - - : - - - 8 &8 &8 - B - - - - . - - .

- 238 D issinait i Ti: ke - -7 43 13 640 - 127 - 17 835 838 - - 2,700 813 - - - . 33,807 133 -
23 Subtotal Pesiod 2¢ Collateral Costa 88 60 106 121 540 736 - 350 2,000 2,000 - - 2,700 878 930 - - 160,028 883 C -
Prrind 2¢ Period-Dependent Costs .
2c4.1 Decon supplics 88 - . e - - - 24 120 120 - - - - . - - - - .
2042 Insurance . - - - - . .27 i3 140 140 . - - - . - - . - . -
243  Propexiy taxes - - - - - - co- - - - - - . . - - - .. - -
2244 Health physics supplics - 363 - - - - . :18 454 434 - - - - - - . - . -
2:46  Hesvy aquigment renzal . - 1275 - - - - - - 181 1,467 1467 - - - - - - - - . -
2046  Disposalof DAW generated - - . 23 T . 82 - 27 150 150 - - - 1,821 - - - 26,474 824 -
247 Plant enargy budget - - - - - - 246 37 283 263 - - - - - - . - - -
248 NEC Feca - - - - - - 280 28 308 308 . . - - - - - - - -
2c48 Emergeacy Planning Fees - c - - . . - 22 - 2 24 - 24 - - . . - - - - -
22410 Rad B i - - - - - - 234 85 269 269 - - - - - - - . - -
2c4.11  1SRA CompbBance Staff h - - - - - - 527 79 606 €06 - - - - - . - . . .
2412 Dry Feel Storage O&M Coxts - . - - - - 16 2 11 - 7 - - - - - - - . .
20413 Becurity Staff Cost - - - - - - as5 50 .985 385 - - - - - - - To- - 17,267
2c4.ld4  Utility Staff Cost - - - - - - 10214 1,592 L6 1L746 - . . . .- . - R N 163,859
24 Subtatal Pesiod 2¢ Period-Dependeat Costa 96 1639 25 1 - 52 12,000 2,111 15,970 156,923 . 41 - - 1321 - - - 26,474 a4 181,136

.0 ‘TOTAL PERIOD 2¢ COST - 1.609 3,086 855 183 1,514 2,785 ' 12,000 4,181 25,692 25,651 41 - 1,572 6,976 930 . - 838,122 45,804 181,286
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TABLE C-1
SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS

(Thousands of 2002 Dollars)

I Off-Sita LLRW NRC Spent Fuel She Processod B Hurial Volumes Burial u and
Activity Decon F F i . Other Tatal TVotal Lic. Termi.  Managemant  Rostoration Yoluma ClassA ClassB ClassC GTCC Welght Craft Contractor
Index Activity Descripticn Cost Cost Costs Costs Costs Costs Costs __Contingency _ Costs Casts Costs Cosis Cu.Feet  Cu. Feet  Cu Foet Cu.Feat  Cu. Feet 1bs. Manhours  Manhours

PERIOD 2d - Delay before License Tertaination

Perind 24 Disect Decommiasioning Activitieg

No digect activities in this period
Period 24 Petiod-Dependent Casts . . .
2d 41 fnsurance - - . - - - 23 72 795 795 . - - . . - - . . .
2442  Property tases - - - - - - - - - - - - . . . - . - - -
2443  Healh physics supplies - 295 - . - - - 74 359 889 - - - - - - - - . .

- 2444  Disposal of DAW genarated . . ] 2 - - 10 - B4 54 - . - 478 - T . 9,675 117 .
2445 Piant energy budget . . . - - - 699 106 804 804 - - - - - - . - - -
2448 NRC Fees - - - - - - 1,007 101 1,108 1,108 - - - - - - . - - .
2d.4.7 Emergency Planning Fees - - - . - - 124 12 137 - 187 - - - - - - - - -
2448  ISRA Compliance Staff . - - - - . 2,998 450 8,448 8,448 - - - - - . - - - .
2d49  Dry Fuel Sworage O&M Costs - - - - - - 86 13 98 - o8 - - - - - - - - -
24410  Securily Staff Cost - - - - . - 1,345 202 1647 1647 - . - . - . R B A £9,926
24411 Utilicy Staff Cost - - - - - - 7760 1,164 8,924 8924 - - - - - - - - . 109,766
244 Subtotal Period 2d Prriod-Dependent Costs - 295 9 2 - 838 14741 2202 17,283 17,049 234 - . 4718 - - - 957 17 179,001
zd.0 TOTAL PERIOD 24 COST . 258 g 2 - 33 14,7241 2,202 17,283 17,049 23¢ . - 178 . . - 8,5% 117 178,851
PERIOD 2¢ - License Texmination
Peziod 2¢ Direst Decomemissioning Activities - -
2e.1} ORISE confirmatary survey - - - . - - 122 87 158 158 - - - - - - - - . -
2e13 Terminats license 2 ”
2e) Suhtotal Period 22 Activity Costs - - - - . - 122 87 168 168 - - - - - - - - - -
FPeriod 2e Additional Costs -
2¢2]1  Floel Site Swvey - - - . - - . 4,767 ns 5,482 §,492 - - - . - - - - 95,192 -
2e2 Subtotal Period 2e Additional Costs - - - . - - 4.767 715 §,482 6,482 - - - - . « . . 95,192 -
Period 2e Pexind-Dependent Casts
2e.4.1 Insuranms - - - - - - 134 u7? 147 - - . - . - - . - .
2842 Property tazes - - - - - - - - . - - - - - - - - - . -
2043  Health physics supplies - [ - . . . . 136 680 680 . . . . . . . . .

- XX} Disposal ol DAW generated - - 7 2 - 25 - 7 40 10 - - N 333 - - - 7,076 a7 -
2245  Plant encrgy budget - - . - - - 223 a3 287 257 - - N - - - - - . .
2e45  NRCFees - - - - . - 288 28 a7 317 - - - - - - - . .
Ze47 Emergency Planning Fees - - - - . . - as 2 23 . - 25 - - - - - - - - -
2848  ISRA Compliance Staff - - - - . - 554 83 637 631 - - . - . - - - . .
Ze.dy Dry Fuel Starage O&M Costa . - - - - . 15 H 18 . 18 - - - - . . . N .
20400  Security Staff Cost . : - - - - - - 248 87 286 286 - - - - - - - . . 12,806
22411  Utility Staff Cost ) .. - - - - - 7,914 L187 8,102 9,102 . . - - - - - - - 119,520
2e4 Subtotal Period Z¢ Perind Dependent Costs - 544 7 2 - 25 9,400 1681 1,508 11,454 43 . - 353 - . - 7.0% 87 132,526
. .
22.0 TOTAL PERIOD 2¢ COST - 544 7 2 . 25 14,288 2,202 17,147 17,104 49 - - 853 - - - 7.076 95,279 132,326
PERIOD 2 TOTALS 7353 41,772 . 9,258 9,536 14,511 45,718 210,987 66,415 408,722 342,308 59,4684 5,549 72,765 50370 7,230 459 - 9,227.950 618,714 2,804,130
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- TABLE C-1
- SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS
(Thousaods of 2002 Dollars)
Ofl-Site ORW KRC Spent Fual Site Processed Burial Volumes Burial Ulility and |
Decan F i P i Disposal Other Tatal Totat Lic.Term. Management Resloeration Volume ClassA ClassB ClassC GICC Weight Craft Contractor
i ton Cost Cost Costs Costs Costs Costs Cosis = Co:£ Cosls Costs Coits Cu, Feat Cu.Fect Cu,Feet Cu. Feet Cu.Fegt Lhs, Manhours  Manhours
PERIOD 3b - Site Bestoration
Period 35 Dixect I oo A Ton
Demolition of Remaining Site Buildings
3b.L11  Reactor Containment - 5,755 - - - - - 863 6.618 993 - 5,626 - . . . - . 2.497 .
3b.112  Ausiliary Building . 1735 - - - - - 260 1995 200 - 1,796 - . - . . . 25,022 .
3b,113 Auziliary Building Control Area - a9 . - - - - 19 878 - . 878 . - - - - - 4752 -
8b.1.14 Auriliary Building Diessl Genarator Area - 108 - . - . - 16 124 - - 124 - . - - - - 1.810 -
8b.LL6 Circulating Water Intake Structure - 1,035 - - - - - 185 1,180 - - 1190 - - . - - - 5.259 -
8h.L16 Condepsate Polishing Huilding - 85 - - - - - 13 8 - - 98 - . - . . - 1214 .
8b.LL7 Mfain Steam Isolation Structure . 222 - - - - - a3 255. - - 255 - - - - - - 3,180 -
8b.1.1.8  Penetration Area - 286 - - . - - 43 329 - - aze - - - - - - 3.5% -
§b119 Servis Watcr Intake Strurture - &78 - - - - - 87 66¢ . - 684 - - - - . - 8361 -
5h,11.10 5tessn Gensrator Removal - 203 - - - - - 3n 233 233 - - - - - . - - 2967 .
8b.1.1.31 Trashand Fish Remaval Building - .18 - - - - . 3 20 - - 20 B - - - - . 269 -
3h1112 Turhios Bulldiog - 4,387 - - - - - 508 3885 - - 3,695 . - - - . . 58,128
$b,1.1.13 Turbine Pedestal - 644 - - - - . s7 M1 - - 741 - - - - - 9.237 .
3b.1.114 Fuel Handling Building - 2,238 - . - - - 836 2,574 57 - 2317 - - - - - - 28.638 -
3b11  Total . 16,623 - - - - - 2,493 19,116 1,683 - 17,433 . . . . . - 218639 .
9b12  Grade &Jandarspe it B 590 - . - - . ] 619 - . 619 - - . - - . 1.928 -
3513  Finalrepart to NRO : - - - - - - m 17 -131 131 . - - - - - . - . 1,660
3.1 Subrtotal Period b Activity Costs - 17,213 - - - - L1 2,558 10,926 1,814 - 18,12 . . - . . . 220,598 1,560
Period 8 Additiomal Costa
8b21  Coocyete Crishicg - . - - - - 33 50 - 38l . - 881 - - - - - - T 1963 .
b3 Subtotal Period 8b Additiona] Costs . - - . . . 3a1 50 381 - . ss1 . . . . R . 1963 .
Period 3b Collateral Costs .
8ha.l Smal] too] allowance - 205 - - - - . 81 236 . - 236 - - . - - - - -
3.3 Subtotol Period 8b Collateral Costs - 209 - - - - - a 236 - - 236 - - - - . - . -
Period 8b Period-Dependent Costs
il Insurance - - - - - - 246 25 271 [} 244 27 - - - . - . -
8h4.2 Pmperty tazes - - - - - . - - - - - - - . -, - - - - -
343 Heavy equipment rental - 8344 - - - - 4 802 8845 - . 3,845 - - . - - - . -
3b.ade Plany energy budgey’ - - . - . . 206 31 287 . us 118 - - - - - - - -
3bAS NRC ISFS] Fees - - - . - - 100 10 110 - 110 - - - - - . - - -
846  Emergency Planning Fees - . - - - - 4 < 47 - 47 - - - - B - - . -
347  Dry Fuel Storage Q&M Costa - - - - - - 23 4 33 - 33 - . - . - . - . -
8b4.B  Security Stafl Cost - - - - - . 438 1) 527 - 853 174 - . - . . . . 23,606
3hd8  Utility Staff Cost - - - - - - 4,061 609 4,670 - 2,336 2,335 - . - - - - - 58,339
8b4 Subtatal Perind Sb Pexiod-Dependent Costs - - 3 34e - - - - 8,142 1253 9,739 o 8,240 6,499 - - - . - - ~ 81,964
8bo ) . 20,761 i . - 5,687 3,933 30,281 1814 3,240 25,228 . - - - - - 222.561 83,524

‘TOTAL PERIOD 3b COST .

‘LG Services, Inc.
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TABLE C-1 .
SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

onsu? LLRW NRC Spent Fuel Site Processed Busal Volumes Burial Utility and
Activity N Decan P 7 P Disposal  Olber Total Tolal Lic. Term. Management Restoration  Volume ClaasA ClasaB Class€©  GTCC Weight Craft Contractar
Index Activity Description Cost Cost Casts . Costs Cﬂs Costs Costs Conllngency Caosls Costs ng_s CE_E Cu, Fn__e_l Cu, Feet  Cu. Fest Cu. Feet Cu. Feet Lhs. Manbours  Manhours

PERIOD 3¢ - Fuel Storage Operations/Shipping

Period 3e Direct Decommissioning Activities

No direct activitics in this period
Period 3¢ Period-Dependent Costs .
8ed.1 losuranes - - - - - - 2,922 292 214 - J.214 - - . . . - - - .
Jed2 Property taxes - - - - - - - - - - - - . - - . - - . .
i3 Plant energy budget . - - - - - - 469 70 539 . 539 - - . . . - . . .
8c44  NECISFSIFess - . - - - . 1,368 177 1,505 - 1,505 . . - . R - . . .
8cdb Ewmergency Planning Faes - - - - - - 878 58 €38 - 636 . . . - - - - - .
3046 1SFSI Transfer and Capital Costs - . - - - - 2,608 891 2,998 . 2,999 . - . . - - . . .
3c.dT Dxy Fuel Storage O&M Casts . - - - . - 395 59 54 - £54 . . . R _ - N . .
8c48  Utility Staff Cost - - - - - - . - . A B - . ; . . R _ : N
8cd ] Period 3c Period-Dx Costs - - - - - - 8,340 1.008 9,248 .- 9,348 - - . - - - - . .
30 TOTAL PERIOD 3¢ COST - . - - - - 8840 ° 7 1,008 9,348 . 8,348 - - - . - - - . -
PERIOD 34 -GTCC shipping
Period 8d Direct Decomeissioning Activities
Nuclear Steam Supply System Removal
3d.L11 Vessel & loternals GTCC Dispesal - - . - - 11,980 - 1,797 13,777 18,777 - - - - - - 613 - - -
8d.il Totals - - - - - 11880 - 1797 13,777 13.777 - - - - - - ' 613 - - -
841 Subtatal Perind 3d Activity Costs - . - - - 11,980 - 1,787 13771 18,737 - - - - . - 613 - B .
Period 34 Period-Dependent Casts
8441  Insuranes - - - - - - 7 1 3 - [ - - - . - - - . -
3d4.2 Property texes - - - . . - . . - - . - - - . - - . N .
ad4.3 Plant energy budget - - . - - - 1 [ 1 - 1 - - - - - . -
Sd.44 NRC ISFSI Fees - - - - - - 3 [ 4 - 4 - - - - - - - - - -
8145 Emergency Pianaing Fees - - . - - 1 [} 2 - 2 . - . . . - . . -
3446 ISFSI Transfer and Capital Costs - - - - L - 183 27 210 - 210 - - - - - - - - -
3d.4.7 Dry Fuel Starage O&M Costs - . - - - . 1 ) 13 - 1 - - - - - - - - -
8d48 Utility Staff Cost - . - - - - - . - - . - . . . . - N .
3d4 Subitotal Period 3d Period-Dy dent Costs . - - . . - 197 28 226 - 228 - - - . - - - . -
ad9o TOTALPERIOD 34 COST - - - . - 11,980 197 1,826 14,002 13377 228 - - . . - 613 - - -
PERIOD 3 TOTALS - 20,761 - - - 11,960 14,129 6,766 53,631 15,681 12,813 25228 . - - - 618 - 222 561 83,52¢
‘TOTAL COST TO DECOMBISSION . 9,276 64,458 9,776 10,636 14,611 63,609 297,754 86,8786 555,899 449,800 74.018 82.081 72,763 91,168 18,149 489 613 10,225,340 903,748 5,148,005
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. . TABLE C1
SALEM GENERATING STATION - UNIT 1
DETAILED COST ANALYSIS
{Thousands of 2002 Dallars)
CIHG—U_E LW WRC Spont Fuel Site Frocessed Burial Volumes Burial Udility and
Actlvily . Decon F T F Disposal  Olher Tolal Total Lic. Term. Management Resloration  Volume ClassA ClassB ClassG  GTCC Weight Craft Cantractor
Index Activity Description Cosl Cost Cosls Costs Costsy Casts Costs____Coatingency Costs Costs Losts Cosls Cu. Feet  Cu,Fael Cu.Feet Cu Feet Cu. Feet Lbs. Manhours _Manhours
DTAL COST TO DECOMMISSION WITH 18.4% CONTINGENCY: $555,899 thousands af 2002 dollars
'OTAL NRC LICENSE TERMINATION COST IS 80.91% OR $449,800 thousands el 2002 dollars -
PENT FUEL MANAGEMENT COST 1S 13.32% OB: $74,018 thousands of 2062 dollars
/ON-NUCLEAR DEMOLITION COST IS 6.77% OR: $32,081 thousands af 2002 dollars
'OTAL PRIMARY SITE RAMVASTE VOLUME BURIED: 81,371 cubic fect
TOTAL SECONDARY SITE RADWASTE VOLUME BURIED: 23,405 cubic {eet
'OTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED: 612 cubic feat .
AL SCRAP METAL REMOVED: 48,139 tons
ITAL CRAFT LAROR REQUIREMENTS: 903,748 man-hours

End Nokas:

wa - indirates tbanbuamvxwmtchugzdudmmmmm'
a-indicates that this activity perforimed by decommissianing staff.
Q - indicatss that this valus ig Jess than 0.5 hut i= non-zera.

a cell contoining " - * indicates a zero vaius

TLG Services, Inc.
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Decommissioning Cast Analysis

TABLE C-2
SALEM GENERATING STATION - UNIT 2
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

I . i OH-Site gIJTW NRC Spent Fuel Site Processed Burial Volutnes Burial Utility and
Activity . Decon F Transp F | Disposal  Other Tatal Total  Ue. Term, Management Restoration  Volume ClazssA ClassB ClassC GTCC Weight Craft Contractor
index Activity Descrigtion Cast Cost Costs Casts Cosis Costs Cosis _ Cantingency _ Costs Costs Costs Casts Cu.Feet  Cu, Feet Cu. Feet  Cu. Feet  Cu. Feet Lbs. fdanhours  Manhours

FERIOD la - Shutdewn through Transition

Period 1a Direct Decommissioning Activitiaa - . .
lall  Prepare prelimisary decommissioningcost - - - - - . 41 6 €7 a7 . - - . - - . - . 1300
1nl2 NotiFcation of Cassation of Operations a .
inl13 Remavn fuel & eource material wa
1a.14 Notification of Parmaaent Defueling a
1a.16 Deactivate plant sys1ams & process wasls. - a . .
lale Prepaye and submlc PSDAR - - - - - - 62 ] 72 T2 . - - - - - - . - 2,
117 Review plant dwga & specs. - - - - - - 144 22 165 165 - - - - - - - . . 4,600
1al3 Perform detailed rad survey 8 - -
1218  Estimete by-product inventory - - - - - - a1 5 38 36 - - - - . - - - B 1,000
12130  Pad product description - - - - - - a1 s 36 38 - - - - - - - - - 1,600
1al1l  Detailed by-product inveatory - - - - - - 41 6 47 47 - - . - - . . . . 1,300
18112 Define major work sequence X - - - - - - 234 as 269 269 - - - - - . - - . 7,500
la.L.}3  Perform SER and EA - . - - - - 97 15 m 11 LT - - - . - - . R R 8,100
12all4 Perform Sits-Specific Cost Study . - - - - - 158 23 179 179 - - . - - . - . . 5,000
1a.L15  Pr fsubmit Ticcnse Termination Plan - - - - - . 128 18 147 17 .- - - . . - - . . 4,096
1aL16  Receive NRC approval of termination plan . a
Activity Specifications
1a.L17.1 Plant & temporasy facilities - . - - - - 154 28 177 159 - 18 - - - . . . . 4820,
121172 Planteystams . - - - - - - 130 20 150 135 - 18 . - - . . . - 4167
1a.112.0 NSSS Decontamination Flush - - - - - - 168 2 18 18 - - . - - . - - - 500
10.4.174 Resctor internals - - - - - - 223 .} 256 256 - - . - - - - - - 7,100
Ia.117.5 Reactor vessel - - - - Too. - 203 30 - 233 233 - - - - - . - . - 6500
1a.117.6 Biological shield . co- - - - - 16 2 18 18 - - - - - . - . - 500
121177 Steam geperators - .- - - - - a7 15 uz 12 - - . - - . - - . 3,120
1a.1.17.8 Reinfarced concrete - - - - - - 60 7 67 23 - 29 - - - - - - - 1,600
1a.117.9 Turbice & condenser . - - - - . - 8B 4 29 . - 29 - - - - - - .- 800
1a.L17.10 Flant structures & buildings . . . - - - o7 15 112 66 - &6 - - - - . . . 3,120
12 1,17.11 Waste management - - .. - - - 144 22 165 165 - - . - - - - . - 4,600
. 1a.1.17.12 Facility & nite closcout - ) - . - - - 28 4 az 16 . 15 - - - . - - - 800
12117  Total - - - - . - 1,180 77 1,857 1,198 - 162 . . - - - . - 37,827
Plagning & Site Preparations .
12118  Frepare dizmantling sequence - - - - . - 75 11 86 - - . - . . . . - 2,400
12119 Plaat prep, & temp. svees - - - - . - 2,804 a6 2,650 2,650 - - - - - - - . . -
12120 Desiga water cleau-up system - - - - - - 44 7 50 - 50 - - . - - - - . - . 1,400
1a.121 RiggingiCont. Cntrl Envipsitoclicg/ete. - - - - . . - 1,950 . 203 2,248 2,243 . - - - - . . . . A
1a.2.22  Procure caska/linars & containecs . - - - - . - 88 6 44 4“4 - - - . - - - . - 1,230
lal Subtotal Period 1 Aetivity Costs - - - - - - 6,565 983 7,689 1,376 - 162 - - - - . - . 73,753
1a2 Subtatal Period 18 Additionn} Costs - - - - - - - - - - - - - - - . - - . - .
Period In Perind-Dependeat Costs . X . . .
laql Insurance - T T - . . Ta1 73 804 804 - - - - - - - .. . -
1242 Property taxes . - - - - - - - - - - - - . . . - - . N .
1043  Health physics supplies - 3L - - - - L. 83 413 418 - - - . - - . . - .
ladd Heavy equipment rental . - 349 - - - - - 52 401 401 - - . - - . - - . .
lads Disposal of DAW generated - . - 10 3 - - - n [} 61 - - - © 8§35 - - - 10,725 181 -
ladé Plant encrgy budget - - - - - - 48 142 1,092 1,092 - - . - - - - - . - .
lad? NRC Fezs - - - - - - - 302 3 832 . 332 - B . - - - - - - .
lad8 Emergeacy Planniog Fees . . . . - - - 94 K] 37 - 37 - - - - T . . . .

. TLG Services, Inc.. - Copyright PSEG Nuclear J593/2000
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TABLE C-2
SALEM GENERATING STATION - UNIT 2 ’
DETAILED COST ANALYSIS

(Thousands of 2002 Dallars)

- . . OH-Site URW . HRC Spent Fue! Site Processed Burial Volumes g Burial Ulility and
Activily Decan ! Packagh T F Disposal  Other Total TJalal  Lic.Term. Managemenl Restoration  Volume ClassA ClassB ClassC GYCC Weight Craft Contractor
fndex Activity Description Cast _co:t__cuts Costs . Costs Costs _ Contingency _ Costs Costs Casty Costs Cu.Feet Co.Fest  Cu Feet Cu.Feel Cu. Feet Lbs. Manhours Manhours
Pariod 1a Perfod-Depeadent Costs (zontinued)
1249 Spent Fuel Pool O&M ‘ - - - - - - 951 148 1,093 - 1,093 - - - - - - . - - _
1a4.10 ISRA Compliance Staff . - - - - - . - 814 122 936 88 - - - - . - - . -
Ja41l  Drr Fuel Storage O&M Costs - - - - - - - 23 3 28 - 26 - . - - - - - - .
Jad12  Security Staff Cost - - - - - - 528 79 607 607 - . - - - - - - - 21,189
.12.4.18  Urility Staff Cost ) - - - . - - 18,980 2,847 21,827 21,827 - . . - - - - - . 286,983
1a4 . Subtotal Period la Period Dependent Casts - 680 10 3 - 37 2351 3589 27,620 25,4713 1,157 . - 583 - - - 10,725 181 324,171
1a.0 ‘TOTAL PERIOD la COST . - 680 10 ] - 87 29,866 4572 85168 93,849 4,167 162 . 535 - - o 10,725 181 397,924
PERIOD 1b - D issioning P;
Period 1b Direct Decormmiesioning Activities
Detailed Work Procedures .
1n1,LL  Plantsystems - - - - - - - 148 22 170 153 - 17 - « - . - - . 4,733
15112 NSSS Decontamination Flush - - - - - - 81 3 38 36 - - - - - - - - - 1,000
1h)13 Reactorinterpals - - - - - - 78 12 50 S0 - . - - . - - - - 2,500
1b.L14 Remaining buildings : - - - - - - 42 6 48 12 - 36 - - - . . . N 1.350
1b.1.15 CRD cooling assembly . - - - - . - a1 8 k] 38 - - - - - - - . . 1,000
1116 CRD housings & [CI tubgs - - - . - . a1 s 8 36 - . - - . . . . . 1,000
15117 Incore instrumentation - - - - - - 3L & 35 as . . - - - - - . . 1.000
1b.L.L8  Reactor vessel - - . - - - 113 17 130 180 - - - - - - - - - 3.830
1k,119  Facility closeout - - - - - - 37 6 43 22 - 22 - - - - . - - 1,200
150,210 Aissile shields - - - - - - i« 2 16 16 - - - - - - - - . 450
1h1.111 Biologica) shield - - - - - - 37 . [ 43 Pt} - - . - . . . . . 1,200
1hLL12 Steam gencrators - - - - . - 144 22 165 165 - - - - - . - . 4,600
1b.1113 Reinforced concrete - - . - . - 3 [ @ 18 - 18 - - - . - . R 1.000
1b,LL14 Turbine & condeasers - - . . . - 97 15 112 - - 112 - - . . . - . 8120
151,116 Auxillary building -, - - - - - 85 18 28 88 - ) - - . - . - . 2730
1b.L1.16 Reactorbullding - - - - - 83 13 98 3 - 10 - - - - - - . 2730
b1 Total - - - - - - 1,037 . 156 L1483 868 . -2 - - - - - . . 93,248
1h12  Decon primary loop ) 1184 - - - - - - 567 LI01 1,701 . - - - - - - - 1,067 -
b1 Subtotal Period 1b Activity Costs 1,184 - - - - - 1,037 722 2,893 2,669 - 224 - . P . - . 1067 38.248
Period 1b Additional Cosrs
pLENY Spent Fuel Pool Isclation, - - - - . - 5252 788 6,040 6,040 - - - . - . - - - -
1622  Site Characterization - - - - - . 696 104 BUg 800 - - - - . - - . . -
1h.2 Subtotal Prriod 1h Additioaal Coals - - - - ) - - 5,948 892 6,840 6,840 - - - - - - - . . -
Period 1b Callateral Cost= -
1b3.1 Decon equipmant 710 - - - - - . 107 817 817 - - - - . . - . . .
1632  Processliquid wasts - 57 - . 503 496 - 4,796 - 1,352 2,205 2205 - - - - 5919 - - 981,415 210 -
1h3.8 Seoall toa! allowance - 1 - - - - - [ 1 1 - - - - . . . . . -
1b.8.4 Pipe cutting equipment - :133 - . - - - 137 1,048 1,048 - - - - - . . P . .
1b3 Subtotal Period 1b Collateral Costs 67 a1 508 496 - 419 - 1,596 8,070 8,070 - - - - 5,913 - - 981,415 210 -
- Period 1b Period-Dapeadent Casts - ]
1b4.}  Decon supplies, . 22 - - - - ‘- - 5 27 27 . - - . - . - . . -
1b.4.2 Tasurance - - - c. - - - 385 37 q02 402 B - - .- - - . -, . .

1b48  Property taxes - - - . - - - . - - - . . . . . . R . .
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TABLE C-2
SALEM GENERATING STATION - UNIT 2 . .
DETAILED COST ANALYSIS ’
{Thousands of 2002 Dollars)

Off-Site LLRW K NRC Spent Fue! TEie [2 d Burial Volumes Burial Utility and
Activity . Decon F T F g Disposal  Other Total Total Lic.Term. Management Restoration  Volume ClassA ClassB ClassC  GTCC Weight Craft Conttactor
{ndex Activity Description Cast Cost Costs Costs Costs Costs Costs _Contingency  Costs Costs Casts Cosls Cu.Feat  Cu.Feet Cu.Feet Cu.Feet Cu. Fect Lbs, Manhours  Manhours
Period 1b Period-Degendent Costs (continued) .
1bd4d Health phyzics supplies - 170 .. - - - - 42 7 212 212 . - - . . - - - - . -
1b45 Heavy equipmeat rental. - 1’ - - - - - a5 201 201 - - . - - . . . . .
1b4.6 Disposal of DAW generated - - b 1 - 20 s 6 32 32 - - - 284 - - - 6,694 20 .
1b.4.7 Plant energy budget - - - - - - 8ds 142 1,092 1,092 . - - - - - . - R .
1b4.8 NEC Fees - - .- - - - 182 18 200 200 - - - - - - - - - .
1b49  Emergency Planning Fees - - - - - - - 17 2 18 - 19 - - - . . . - . -
15.4.10  Spent Fuel Pool 0&M . - - - - - - 475 7n 8§47 - 547 - - - - - - .- - -
1b4.11  ISRA Compliance Staff - - - - - - 407 6l 468 468 to. - - - - - - . . .
1b.4.X2  Dzy Fual Storage O&M Coats - - - - - - 12 2 13 - 13 - - - - - . - . .
15413  Secarity StafCnst - - - - . - 264 40 303 303 - - - - - - - - . 18.594
1b4.14  Utility Staff Cost - - - - - Co- 9,490 1423 10,813 10,913 - - B - - - - - - 148,491
1b.4 Subtotat Period 1b Perivd-Dopendeat Costs 22 344 5 1 - 20 12.161 1,876 14,430 18,851° 672 - - 284 - - - 5,694 70 162,086
150 TOTAL PERIOD 1b COST 1923 1,256 608 498 - 4,816 18,147 5086 33,233 32431 578 224 - 284 5918 - - 987,109 1,847 183,329
PERIOD 1 TQTALS 1923 1,836 518 “60L - 4,854 49,013 9658 68,402 66,280 1,735 386 - 818 - 5519 - - 997,834 1478 693,253

PERIOD 2a - Large Compouent Removal

Period 2a Direct D issioaing Activitis

Nuclear Steam Supply Systam Ramoval .

23,1.L¢  Resctor Coalant Piping 280 255 so 20 - 906 - 436 1988 1998 - . - 2,008 - - B 185,321 16,107 .
23.1.1.2  Pressurizer Relief Tank 30 26 5 3 . - 175 - &7 310 s1a - - - 329 - - - . 96,553 537 -
22,113 Reactor Coolant Purps & Motors 81 90 43 1,848 107 3318 . 1204 6744 6744 . - 248 3,182 - . - 650,970 3,880 -
20814 Pressurizer 44 56 i 460 - - 1487 - 514 2933 2,933 - . . 2589 - . . 804,295 2.845 .
22115 Steam Generators 3718 2,136 870 5,381 - 16,902 100 5842 81,618 . 91,618 - . . 31,467 . . . 3,458,553 13,321 .
20116 CRDMs/ACIafSexvice Structure Removal 152 97 124 17 - 420 - 220 1,081 1031 - - - 8.881 . . - 86,025 4,564 .
22117 Reactor Veasel Internals 118 1971 4979 837 - 4,728 214 5912 17,857 17,857 - . - 1,377 903 459 - 926,029 31,608 1,998
2a.L1.8 Reactor Vessel 80 3433 1804 355 - 6,672 214 5856 17,233 17,238 - - - 6511 2254 - - 948,723 81,608 1,496
2211 Totals 1,168 8,064 7.928 8,636 10?7 83,658 528 19,550 78,648 79,648 - - 248 51,984 3,166 453 - 6,036,370 98,161 2,793
Remaval of Major Equip ment

2212 Main Turhine/Generatar - 474 83 1 718 - . 233 L488 1,488 - - 3,573 - - - . B 9,244 -
2..18  Main Candeasers - 1,607 63 u 689 - . 612 g2 2872 ' - - 3.446 - - - - - 1,571 -
Disposal of Plant Systems 3

22141 Auxiliary Feedwataz -- “ - - - - - 7 5L - - 51 - - - - - - 892 -
28,142 Auxiliery Feedwater (RCA) - 281 2 4 293 - - 115 637 637 - B 1,466 . - - . . 5,333 .
22143 Bleed Steam & Heater Drains . 140 - - - - . 21 162 - - 152 - - - - - . 2,084 .
22144 Circulating Water - 229 - - . - - 84 264 - - 264 - - - - - - 4757 -
23145 Circulating Water Sampling LT - 5 - - . - - 1 8 - _ . [ - - - - . . 104 .
22146 Condensate Polishing . 904 6 12 61 - - U3 2,025 2,025 . - 3,606 - - - - . 17777 .
22.14.7 Condenser Air Removal & Priming - 125 - Lo - - - 18 i34 - - 44 - - - - - - 2,693 .
22148 Cantainment Spray - 5 - - - - - 1 [} - - 'y - - - - . L. 104 .
22148 Contajnment Spray (RCA) - 106 4 7 481 - - 100 699 693 - - 2,403 - - - - - 2075 -
2214.10 Bquipment Vents & Drains - Contaminated - & ] a 5 4 - 8 18 18 - - 26 8 - - - 17 15 .
2a.14.11 Fesdwater Chemical Tzeatment - 9 - - - - - 1 10 - - 10 - . . - - - 182 .
2a.1.4.12 Generator Stater Cooling Water - 27 - . . - - 4 a1 - - 31 - - - - . . z68 -
2a1.4.18 Heater Vents & Miscellaneous Drains - 33 [} o 26 - - 2 72 k+3 - - 128 - - - - . 660 -
2n.1.4.14 Hydrogen & Carbon Diaxide - 11 - - - - - 2 13 - - 18 - - - - - . 235 _
221415 Mein & Rebest & Turbioe By-Pass Steam - 480 26 - 46 2,028 - - 579 4,138 4,198 - - 15,141 - - - . . 2943 .

TLC Services, Inc. Copyright PSEG Nuclear 1995/2000
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- TABLE C-2
SALEM GENERATING STATION - UNIT 2
DETAILED COST ANALYSIS

{Thousands of 2002 Dollars)

Off-Sile LLRW NRC Spent Fuel Site Processed Burial Volumes Burfal Utility and
Activity Decon P T F isposal  Qther Total Tatal Lic. Verm.  Management Reatoration  Volume ClassA CtassB ClassC GICC Weight Craft Contractor
Index Activity Description Cost Cost Cosls Casts Cosls Costs Costs __Contingency _Costs Costs Costs Cosis Cu.Feet _Cu.Feet Cu.Feet Cu Fest Cu.Feet LDS, Manhours  Manhours
Disposal of Plant Systema (continued)
2a2.14.16 Main Turbine Lubricating O - 101 - - - - - 15 118 - - 116 . . - - - . 2,099 -
22.14.17 Miacellancous Condensata - G0 - - ~ - - 7 a7 - - 87 - - - - - . 1,051 -
21.14.18 Moisture Separator Rehtrs Steam & Drains - 437 8 8 - 828 . - 189 931 931 - - 1,638 - - . - - 8,614 -
2a.14.19 Oil Water Separator - 41 - - - - - 7 81 - - &1 - - - - - - Q07 .
22.1.4.20 Steam Gen Drains & Blowdown - 182 1 2 102 - - 61 348 s - - 512 - - - - - 2566 -
22.1.4.21 Steam Gea Drains & Blowdown (RCA) - 36 0 1] 18 . - 12 -] 66 - - a0 - - B - . 694 _
22.1.4.22 Steam Gen Fead Pump & Tuzhine Lube Oil - 29 - - - . - 4 33 . - 83 - R - - - - 811 .
213423 Steam Generatar Feed & Condensate - 843 - - - - . 18 894 - .- 934 - - - - - -, 7,097 .
22.1.4.24 Turhise Auxiliaries Cooling . - 168 . - - - - 25 193 - - 183 - - - - 3,594 .
22.1.4.25 Turbine Drains. - 36 (1] 1 38 - - 15 88 88 - - 182 - . - 724 -
2a.1.4.26 Turhins Electro-Hrdraulic Control - 4 - - . - - 1 4 - . 4 - - . - . . 13 _
22.1.4.27 Turbloe Gland Sealing Steam & Leak-Of - 75 - - - - - . 11 87 - - BT - - - - - - 1654 .
22,1428 Waste Disposal - Gas - S0 [ 3 128 - 67 292 392 . - 640 233 B - - 20,293 1,805 -
2a.14 Totals - 8,881 A6 a §,208 103 - L678 11,098 8,473 - 1,622 26,032 241 . - - 21,010 80.812 -
2215 ing in aupport of di Iszioni - 821 4 1 8 un - I2lG 1,108 1,103 - - 247 34 - - - 3.069 18470 -
2al Subtotal Period 2a Activity Costs 1,168 14,948 8085 8,740 6,767 83,781 528 22188 36206 94,584 - 1,622 83,547 51,659 3.156 439 - 6,060,448 237,759 2,783
Period 22 Additional Costs _
2221 Curie Surcharge (Excluding RPY) - - - - . 1874 - 344 1,718 118 . . - - - - . - - . .
2a2 Subtotal Period 2a Additional Costs - . - - B 1374 - 344 1718 1718 - - - - - - - - - -
Pesisd 2a Collateral Costa
2241  Process liquid waste 7 . 28 [ - e - 127 606 606 . . . - 510 - - 64,257 100 -
2232 Small tool allowance - 219 - - - - - a3 262 237 . 25 - - . - - - . -
213 Subtotal Period 2a Collateral Costs 73 219 28 &6 - 314 - 160 858 a3 - 25 - - 510 - - 684,257 100 -
Period 23 Perfod-Dependent Costs
2adl Decoa suppliea 72 - - - - - . 18 50 2% - . . - - - - - - -
242 Insurangs - - - - - - 1,216 122 1,928 1,938 - - - - - - - - - -
2243 Property taxes - - - - - - - - - . - - - - - - - - - - -

. 2244  Hezlth physics supplies - 1,364 - - - - - 4L 1,705 1,705 - - - - - - - - - -
2245 Heavy equipment reat - 8,144 - - - - - 472 8,615 8,615 - - . . - - - - . -
2846  Disposal of DAW generated . - 88 24 - [T . 9 526 526 - . . 4622 . . B 92,621 1,135 .
2a47 Plant energy budget - - - - - - L1501 225 L726 1,726 - - . - - - - - - -
248 NRC Fess . - - - - . 623 &2 576 §i6 - - - - - - . - - -
2a49 Emergeacy Planning Fees . - - - - - 56 6 &2 - 62 - - - - - - - - -
23.4.]0  ISFSI Transfer and Capital Costs . - - - - - 1484 220 1684 - 1,684 - -7 - - - . - - -
23411  Spent Fuel Pool O&M - - - - . - 1,682 237 1,819 - 1,819 . - - - - - - . -
224.12 ISHA Comglance Stafl - - - - - - 1864 203 1,558 1,558 - - - - - - - - -
224.13  Dry Fuet Storage Q&M Costs - - - - - . 88 6 44 - a4 . - - A . . - - ..
23414  Security Staff Cost - - - - - - 2.380 357 2137 2,751 - - - - - . . . . 123,670
2a4.15  Utility Staff Cost . - - - B - - 44,673 6701 51874 51,374 . - . - . . . N B 671640
224 Subtotal Period 2a Pericd-Dependent Casts 72 4,507 86 23 - 224 54,788 8,052  6a853 85,245 2,609 R . 4622 . . . e1621 1185 794,310
2a0 TOTAL PERIOD 2a COST 1,318 19,673 8193 8,828 6,767 85,793 85,816 31,744 167635 162,379 3,603 1,647 83,547 56,281 8,666 459 - 6,217,926 ° 2389 797,103
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TABLE C-2
SALEM GENERATING STATION - UNIT 2’
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

i OF-5ite LLRW NRC Spont Fual S_ile P d Busial Volumas Burial Utility and
Activity Decon F Transp F g Disposal Other Tota) Tata! Lic. Term. Managemsnt Restosatlon  Valuma ClassA ClassB ClassC GICC Weight Craft Contractor
ndex Activity Di i Cast Cost. Costs Costs Cosfts Costs Costs Cnnﬁnguncy Casts Casls Costs Cusli Cu. Feet Cu. Feel Cu.Feet Cu.Feel Cu, Feat Lbs. Manhours  Manhours

PERIOD 2b - Sita Decontamination

Paiod 2b Direct Dy Sssioning Activith
Dispasal of Plaot Systems -

2b.1.1.1  Buildiog & Equj; Drains-Ci jonal - 40 . - - - - 6 48 . - 46 - - - - - - 850 -
2b.112 Chem & Vo) Cerl - Boris Acid Recavery 519 507 41 9 218 845 - 636 2974 2774 - - 1,088 2376 - - - 172,868 19,343 -
2b,1.1.8 Chem & Vol Cizl - Primary Water Recovery as53 347 28 [:} 158 5688 - 432 1,890 1,850 - - 788 1,630 - - - 115,643 13,299 -
2h114 Chem & Vol Ctxl Operation . 455 632 “ [} 71 00 - 550 2,349 2349 ‘- - 354 1,685 - - - 143,288 19,071 -
2h1L5 Chilled Water - 185 - - - .. - 28 213 - - 23 - - - - - - 4017 -
2b,1.1.8 Chilled Watex (RCA) - 197 1 2 138 . - 70 408 408 - - 688 - - - . - - 8,683 -
2b.).17 Component Coaling - 16 - - - - . 2 18 - : - 8 - - . - - - 845 .
2b.1.1.8 Component Coaling (RCA) - 333 8 1§ 988 - . 240 1,603 1603 - - 4,928 - - - - - 8,838 -
2b.1.19 Compressed Air . 11 - . - - - - 17 128 - - 128 . . - - - - 2,369 -
2b.1.1.10 Compresssd Aix (RCA) - T8 ] 1 35 - - 25 139 139 - - 174 - - - . - 1,654 -
2b.1.1.11 Cantrol Air~ Auxiliary Building - 131 1 2 128 - . 52 315 a15 - - 640 - - - - - 2673 -
2b,1.1.12 Control Air - Containment Building - 42 0 1 40 - - 17 99 99 - - 200 - - - - - 850 -
25,1,1.18 Control Air - Penetration Arvea - 32 . .. - - - 3 a7 - - 37 - - - - - - 872 -
2b,1, 114 Conteol Air - Turhine Generator Area - 46 - - - - - 7 - a2 - - 52 - - - - - - 965 -
2b,1,1,15 Demi lized Water - Restricted Areas - 53 | o 1 46 - co. 22 129 129 - - 232 - - - - - 1123 .
2b,1.1.16 Demineralized Watar Make-up . 437 - - - - - 66 503 - - £03 - - - - - - 8,096 -
2h,1.1.17 Diesel Epgine Auxilisries - * 128 - . - - . 19 148 - - 148 - - - - - - 2,602 -
25,1118 Electrical - 9,421 - - - - - 513 3934 - - 3,934 - - - - - - 69,784 -
2b,1.119 Elsctrical (RCA - Clean) - §76 4 7 448 - - 213 1247 1247 - - 2,238 . - - - - 11,303 -
2h,1.1.20 Elactrical (RCA) - 180 1 ] 176 - - T4 444 444 - - 880 . . - - 9,808 .
25,1.1.21 Fire Protection . 256 - - - . . 38 294 - - 294 - . . - - - 5.4B8 .
2h,1,1.22 Fire Protection (CO2) . u - - - . . 2 16 - - 16 - - - - - - 805 -
2b.1,1.23 Fire Protection (RCA) - 178 1 2 109 . . &1 351 351 - - 544 - - - - - 3,349 -
2h,11.24 Floor Drains - Contaminated - 165 8 1 18 163 - 85 438 439 - - a 812 - - - 83,319 8,228 -
2h1.1.85 Fresh Water - 284 - - - . . 43 327 . - 327 - - - - - - 6,308 -
24.1.1.26 Fuel 0D . - 220 - - - - - 8 253 - - 253 - - - - - - 4.482 -
25.1.1.27 HVAC - Auxiliary Bullding - 263 2 8 188 27 . 102 687 687 - - 941 62 - - - 9,534 4,912 -
20.1.1.28 HVAC - Control Area - 25 . - - - - .4 29 - - 29 - - - - - - 532" -
2b.1.1.29 HVAC - Dicsel Qenerator Azen - 6 - - - - - 1 T - . 7 - - - - - - 126 .
25,1130 HVAC - Fuel Handling Acea - - 122 1 1 a 13 - 48 277 217 - - 435 30 - - - 2,676 2268 -
2b.1.1.82 HVAC - Miscellageous - 178 - - - - - 21 205 - - 205 . - - - - . 3,548 -
24,1.1.32 HVAGC - Reactor Coutainment - G718 6 8 488 M - 263 1,518 1,518 - - 2,441 168 - - . 15,104 12,513 -
2h,11.33 Heating Steain & Coad Return - 159 - - - - - 24 183 - - 183 - - - - - . 3,462 -
2h,1,1.94 Heating Steans & Cond Return (RCA) - 128 1 . 1 86 - - 435 261 261 - - 482 - - - - - 2,898 v
2b,1.1.35 Heating Water - 112 - - - - - 17 128 - - 128 . - - - - - . 2,826 .
2b.1138 Heating Water (RCA) - 64 o B | 39 - - 22 125 126 - - 192 . - - - . 1,198 -
2h.1.1.87 Hing Boiler Air/Gas Flow & Ignition Gas - 4 - - - . - 13 3 - - 5 - - . - . . 80 -
2b,1.1.88 Miscellaneous Reactor Codlant . ~ o8 1 a 11 9 - 19 a8 o8 - - o6 20 - - - 1,814 1,247 -
2h,1.1,359 Noa-Radioactjve Liquid Wasie Disposal . - 321 - - - - - 48 369 - - 869 - - - - - - 6,636 .
2h,1.1.40 Phumbing - Hot and Cold Water . 45 . - - - - T 52 - - &2 - . - - - - 88 -
2b.1.1.41 Plumbing - Sanitary . - 30 - - - - . 4 L2 - - 34 - - - - - - 622 .
25.1.1.42 Residual Heat Removal 140 157 50 0 . 129 1,128 - 417 2028 2,028 - - 643 2570 - . - 230,393 8,803 -
2h.1.1.49 Salely Injection 528 &64 43 w0 295 97 - 694 3068 2,068 - - 1,185 2713 - - - 204,105 20,512 .
2b.1.1.44 Sampling - 122 8 1 63 72 - 87 310 810 . - 267 164 - . - 14,718 2,629 -
2b.1.1.45 Scrvice Water - Nuclear Arsa - 856 an 39 2521 - - 600 4,037 4,037 . - 19,604 - . - . - 16,244 -
2h.1.1.46 Service Water . Turbine Arsa- - 6L - - . - - 9 K - - n - - - . - . 1,336 -
2511  Totals . 2,995 12,505 265 180 6.393 4.59) - 6664 31,549 24.496 - 7.053 SL993 11,780 - - - 939,462 285,358 -
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TABLE C-2
SALEM GENERATING STATION - UNIT 2
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Ofisile LLRW NRC Spent Fuel Sie Processed Burial Volumes Butial Utifty and
Becon Packagil T L; Il Disposa}  Other Tota) Total Llc.Tenm. Management Resloratfon Volume ClassA ClassB ClassC  GICC Weight Craft Contractor
Activity Description Cast Cast Costs Costs Costs Costs Costs _ Coatingency  Costs Costs Costs Casts Cu. Fect  Cu.Feet Cu.Feet Cu. Feet Cu. Feet Lbs. Maahours  Manhowrs

Zb1.2  ScaHolding in support of decommissioning - 1,027 5 1 62 13 - 270 1379 1,379 - - . 309 43 - . - 3.836 23 088 .
D ination of Site Building:

2b.1.3.1 Reactor Contaivmeat 1,205 767 124 88 115 1,295 - 1168 4,743 4,743 - . 876 7,941 . - . 738,859 .
2h,182 Auxiliary Building 100 199 az 25 26 n - 219 1,033 1,033 - - 18L 2,095 - - - 201,223 .
25133 Controlied Facilities Building 55 23 4 E] 2 5 - 36 128 128 - - 8 265 - - - 26.374 -

7 2134 Steam Generator Removal 12 2 0 0 ] . [ B 7 27 27 - - 24 2 - - - 142 -
2513  Totals 1,672 982 161 1186 48 1378 - 1,480 5,930 §930 - -, - 739 10,302 - - - 966,604 .
2b.1 Subtatal Period 2b Activity Costs 3,666 14,513 431 247 6.608 -5,877 - T414 88,857 31802 . -~ 7,053 83,042 22,135 . - - 1,909,802 -
Period 2b Collateral Costs.

230 Proceas liquid waste 202 - 183 281 . 1,889 - 632 3,181 8,181 - - - - 2,659 - . 985,235 a8 .
2b8.2 Small kool allowance - Jar - - - - - 48 869 3869 - - - - - -~ . - - -
2b3 Sabtotal Period 2b Collatesal Costs 202 a2t 183 241 - 1,883 - 680 3,850 3,550 - - - - 2,652 - - 385,235 318 .
Periad 2b Period-Dependent Costs )

2b4.1 Decon supplies 642 - - - - - - 161 803 803 - - - . - - - - - -
2h42 [asurance - .- - - - - 687 69 756 756 - - - . - - - N . .
2h.4.3 Property taxes - - - - - - - - - - - - - - - . - . . .
2b.4.4 Health physics suppliss - 1,997 - - - - . 499 2,458 2,496 - - - - - - - - - -
2b45 Heavy equipment cental . 4,563 - - - . - 684 5,247 8,247 - - . . - - - - - -
2b4.6  Disposal of DAW genorated  * - - 8 % - az . a1 525 525 - . . 4512 . . - 92,423 1182 .
2047 Plant energy budget ) . - - . - - . 1,650 247 1,897 1,897 - - - - - - - - . -
2548  NRCFeea - . - - . - 680 €8 T48 748 B - - - . . - . - . -
249 Emergecey Planaing Fees - - - - - - 78 8 86 - 88 - . - - - - - -

2h.4.10  ISFSI Transfar and Capital Costa - - - - - - 83,955 5,093 39,048 - 389,048 .. - - . - _— - - -
2h4.11  Speot Fuel Pool OXM - - - - - . 2,203 330 2,683 - 2533 - . - . - - - - .
2412 Rad B ing E i - - - - - - 418 &3 481 481 - - - - - - - . - -
2b4.13  [SRA Compliaoce Stafl - - - - - . 1,888 283 2,168 2,169 - - - - - - . - . -
2b4.14  Dry Fuel Storage O&M Costs - - - - - - 53 8 61 - 61 - - - - - - - - -
2b4.15  Security Staff Cast - - - - - - 2,658 993 3,035 3,055 - . - - - - - - - 135.891
25416  Utility Seaff Cost - - - . - - 60,729 9,108 69,832 69,832 . . . . . . B . . 513,840
2b4 Subtatal Perind 2b Period-Degendent Costa 642 6,560 86 24 - 323 104,889 17,113 129,736 88,008 41,728 - - 4,612 - - - 92,423 1132 1052731
260 TOTAL PERIOD 2b COST 4518 21,394 00 851 6.608 8,183 104,989 25,207 172,144 123,363 41728 7,053 33,042 26,747 2,652 . - 2,887,550  960.967  1,052.731
PERIOD 2c-D fnation Following Wet Fuel S:

Pecod 2¢ Dixect Decommissioning Activities - .

2211  Remove spent fuel racks . 505 52 12 1 418 144 . 379 1,638 1638 N . 2,081 457 - - - 41032 1.189 .
Dispotal of Plant Systems

20121 Spest Fuel Cooling - 186 38 9 197 852 - 234 1575 L673 - - 086 1941 - . N 174,053 2764 .
20122 Waste Dispasal - Liquid 852 951 45 9 180 934 . 530 2,402 2,402 - - so1 2,407 - - - 192,103 12.851 -
2123 Waate Disposal - Solid - 61 £ 1 45 107 - 49 267 267 - - 223 253 - . - 21,858 1209 -
212  Totals . 852 598 88 13 422 1,891 - 814 4.244 4.244 - - 2,110 4,601 - - - 387.019 17.923 -
Dy inatian of Site -
20131 Fuel Handling Building 557 61§ L] 7 169 26 - 166 1848 1,848 - - 843 468 - - - 45,684 22,423 .
2018 Totals 557 615 9 7 169 25 - 466 1,848 1848 - - 843 468 - - - 43,684 22 423 -
214 Seafialding in suppart of decommissioaing - 205 L ] 12 3 - §d 276 276 - - 82 ] . . . 767 1518 R

LG Services, Inc. Copyright PSEG Nuclear 1995/2000
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SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS

(Thousands of 2002 Dollars)
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Tf-Site LLRW NRC Spent Fuel Site Processed Burial Volumes Butial Witity and
Activity Decon P g Disposal  Other Total Total  Lic.Yenm. Management Restoration Valume  ClassA ClassB ClassC  GTCC Welght Gt Contractor
Index Activity Description Cost Cost Cosks Costs ___ Costs Cosls Costs Contingency _Costs Costs Casts Costs Cu.Feet  Cu. Feet Cu.Fest Cu.Fest Cu Feet Lbs, Manhours
2.1 Subtotal Period 2c Activity Costs 1414 1470 230 a7 1,018 2,069 - 1772 8006 8,006 - - 6,085 6,536 - - 474,463 46,155 R
Pexiod 2¢ Collaternl Costs N
2:81  Process liguid waste LY . 58 108 - 818 - 225 1207 1107 - - - - 930 - 126,466 us -
2ca2 Simall tool allowance - 52 - - - - < ] 89 a9 - - - - - - - - -
2c33 issiening Equi Di i - - 48 13 540 u7z - n7 835 833 - - 2,700 373 - - 21,507 739 .
2:3 Subtatal Period 2z Colltaral Costs 93 62 106 121 640 785 . 350 2001 2,001 . . 2,700 373 830 - 159,978 e85 -
Period 2¢ Period-Depandent Costs
2e4.) Decon supplies 97 - - - - - - 24 121 121 - - - - . - - - -
2c4.2 Insurance - - - - - - 111 11 122 122 - . - - - - - - -
2043 Property taxes - . - - - - - . - . . . . - . . . . B
2c44 Health physics supplies - as0 - - - - - 95 476 476 - - . - - - - - -
2c45 Heavy equipment rental - 1,308 - - - - - 196 1.504 1,504 - - - - . - - -
2c46  Disposalof DAW generated - - 2 7 - 85 - 27 185 155 - - 1,359 - . 21,233 aa4 -
2049 Plant energy hudget - - - - - 252 38 230 290 - - - - . - - - -
2:4.8 NRC Fees - . - * - - 284 28 3z 312 - - - - - - - - -
2:49  Emersency Planning Fees - . - - - - 2 2 25 - 25 - - - - - . -
2410 Redwasc P ing Equij vices - - . - - - 240 kL] 276 273 - - - - - - - - -
2411  [SRA Compliance Staff - - - - - - 640 81 622 622 - . - - - . - . -
26412  Dry Fuel Storage O&M Costs - . - - - - 15 2 18 - 18 . . - - - - . .
20413 Security StaffCost . . - - . - - - 61 114 875 875 . . - . . - B . 39227
2414 Utility Staff Cost - - . - - - 14,860 222¢ 17,089 17,089 . - - - - - - . 296,337
24 Sobtqtal Period 2¢ Period-Dependent Costs 87 1,688 25 7 - kL 17,085 2,885 2),882 21,840 42 - - 1,859 - - 27,298 834 265,564
2.0 TQTAL PER{OD 2 COST 1,609 9.210 861 165 1,859 2,89 17,085 5.007 81,889 31,847 42 - 7.796 7.2687 930 - 661,688 4731 265,564
PERIOD 2e - License Termination
Period 2a Direct Decommissioning Activities
%.L1  OHISE canfirmatory survey - - - - - - 122 a 188 158 - . - - . - - .
2,12 Tesminate licenae a
221 Sublotal Period 2¢ Activity Costs - - - - - - 122 87 158 168 - - - - - - - - -
Perlod 2¢ Additional Costs
2:21  Final Site Survey - - - - - - 4,767 716 5482 6,482 . . - - . . . 5,192 R
2.2 Subtatal Period 2e Additional Costs - - - - - . 4.167 N5 5482 6,482 . . . . R . . 85.192 .
Period 2a Perjod-Depeadent Costs
2241 Insuraace - - - - . - 13 11 125 125 - . - - - - - - -
204.2 Property taxes - - - - - - - - - - - - - - - . - . .
2e4.3 Health pbysica supplies . 581 - - - - . 138 688 688 - - . - - - . -
2e44 Dispasal of DAW genecated - - 7 2 - 25 - 7 41 41 - . 364 . . 7397 B9 .
2e.45 Plant energy budget - - - - - - 223 a3 257 257 - - - - - - - . _
2e 46 NRC Fees . - - - - . - 288 29 A7 37 . - - . - - - - .
2047  Emergency Planoing Fees - - - - - - 23 2 25 - 25 - - - - - t. . -
20.4.8 ISRA Campliaace Stafl - - - - - - 654 83 637 837 - . - - - - . - -

" %48  .Diy Fuel Siorage O&M Costs - - - - - - 16 2 18 - 18 - - - - - - - .
20410  Security Staff Cost - - - - - - 428 B4 492 492 - . . . R . . _ 22,051
2e4.11  Utility Staff Cast . - - - - . - 10411 1062 11,972 11,972 - - R - - . R . 150,823
2c4 Suhtotal Pericd 26 Period-Degondent Costs - 551 7 2 - 25 12056 1932 14872 14,329 43 - - 864 - - 7,297 g 172877

TLG Services, Inc.
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I Off Site LLRW HRC Spent Fuel Shte Processed Burial Valumes Burial utility and I
Aclivity Decon F ing. Ti F Qther Total Total Lic.Tean, Managemant Resioration Voluma ClassA ClassB ClassC GICC Welght Cralt Contractor

‘1 Index Activity Descriplion Cast Cast ca_s_a Cosis Costs Cosls Costs _ Conlingency _ Costs Cosls Casts CLE Cu Feet Cu.Feet Cu Fest Cu Feet Cu feat Lbs. Manhours Manhours
200 TOTAL PERIOD 2e COST . 551 7 2 - 25 16944 2684 20212 20,169 43 - - 364 - - - 7.297 95,201 172,877
PERIOD 2 TOTALS 7433 44,830 9,267 9,548 14.934 46,895 194334 64,642 391,830 837,768 45,422 8,700 74,384 90,659 7,248 459 - 8,273,870 742,616 2,988,275
PERIOD 3b -Site Restoration
Pesiod 8h Dizect D iesi
Desulition of Ramaining Site Build:
3b.1.1.1  Reactor Consainment - B.7855 - - - - - 863 6,618 993 - 5626 - - - - - - T2.497 -
3h112 Administration Building - 660 - - - - - g8 739 - - 759 - - - - . - 10.176 -
36123 Auxiliary Building - L735 - - - - - 260 1,995 200 - 1,756 - - - - - - 25,022 -
3bLl4 Auiiliary Buiding Control Area - az9 - - . - - 48 a8 - - 318 - - - - - - 4.752 -
3145 Auxilinry Building Diesel Generator Area - 108 . - - . - 16 124 - - 124 - . - - - - 1810 .
35116 BameSlp - 961 - - - . - 144 L1083 - - 1105 . - - - - - 7,363 .
34117 Chromats Demineralizar Enck - 6 - - - - - N 7 - 7 - B - - - - 82 -
83118 Circulating Water Intake § - 1038 - - - - - 156 1184 - 1184 - - - - - - 6.310 -
35119 Cirevlating Water Piping - L873 - - . - - 281 2154 - - 2,154 . - - - - - 86,624 .
$.LL10 Clean Facilities Boilding - 858 - - - - B 84 412 - - 412 - . - . . - 5.602 -
351111 Condensate Polishing Building - 70 . - - - - 1 81 - - 81 - - - - - - 1,107 -
Sb.LL12 Controlled Facilities Buildiog - 252 . - - - - 8 290 - - 250 - . - - - - 8,785 -
8h1113 Fire Pump House - o7 - - - . - 9 65 . - 65 . - - - - - B74 -
8b.1.114 Guard House and Extension - 88 - - . . - 13 101 - - 101 - - - - - - 1,401 .
Sb.L.1.15 Heating Boller Plant - 83 . - . . - 12 95 - - 95 - . - - - - 1138 .
3b.1.1.16 Main Steam Jaolation Structure - 184 - - B - - 28 211 - - 211 - . - - - - 2,651 .
3b.L.L17 Miscellancous Structures - 1,884 . - . . . 283 2167 . - 2,167 - - . - - - 24,441 -
3b.LL18 Noo-Rad Liquid Waste Chem Treatment Blig . 8L - - . . - 2 54 - - 9 - . - - - - 1,153 R
8b.LL19 Noa-Rad Liguid Waste Disposal Basin - 14 - . - - - 2 16 - - 16 - - - - - - 239 .
3b.1.1.20 Noo-Rad Liquid Waste Tranafer Honae . ] - - - - - 1 6 - - 8 - - - - - - 84 .
95.1.1.21 Penatration Area - 286 - - - . - 48 329 - - aug . . - - - - 8,526 .
81122 Service Building - 620 - - - . - 78 638 - - 698 - - . - - - B8IL -
351123 Service Water lntaka Structure - 578 . - - . - . 87 684 - - 664 - - - - - - 3,761 -

- 3b.1.1.24 Sewage Treatment Fecilities - 6’ - - - - 1 7 - - 7 - - - - . - 89 -
3h1.0.25 Steam Generalar Removal - 203 - - - - - 30 233 23 - - - . - - - 2,867 -
$L.1126 Trash aod Fish Removal Buildiag . 18 - - - - - 8 20 - - 20 - - - - - - 269 .
8b.1.1.27 Turbjne Building - 3,387 - - - - . 508 8,895 - N 8,805 - - - - - - 68,128 -
3h1.128 Turbine Padestal - 644 - - . . - 97 741 - - 741 - - - - - - 7,287 -
8b.L.129 Water Pre-Treatment Building - 122 - - - - - 18 140 - - 10 - - - - - . 1.629 .
3b.1.1.30 Fuel Handtling Building - 2,238 - - - B - 336 2,674 257 - 2,317 - - - - - - 28,638 -
db.L1 Totals - 23,544 - - - - - 9,682 21078 1,688 - 25,393 - - - - - ~ 321,415 -
Site Closeout Activities
Sh12  Remave Rubble - 5,970 - - - - . 895 6865 - - 6,865 - . - - . - 10,276 .
3,18  Grade & landscaps sita - 550 - - - - . 679 - - 679 - . . - - . 1.928 .
3b1ld4  Finalreporttwo NRC - - - - - - ) ki 56 56 - - - . R - - . . 1560
gh1 Subtotal Period 3b Activity Costs - 80,104 - - - - 49 4,623 94,676 1,738 - 32,937 - - - - - - 833,629 1,560

* Period 3b Additional Costs
3b241  Concrete Crushing - - - - - - 613 L) ki3 - - 774 . - . . - - 4018 .
3b2 Subtatal Period 3b Additicnnl Costs - - 714 - - - - - . 4,018 -

TLG Services, Inc.

- - - - . 673 101 714 -

Copyright PSEG Nuclear I‘J’Wﬂﬂﬂ




Salem Generating Station . . . Document P07-1425-008, Rgs
Decommisstoning Cost Analysis Appendiz C, Pagea 20 of 22

TABLE C-2
SALEM GENERATING STATION - UNIT 2
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Ot-Site LLRW HRC Spent Fuel Site Proceased Burial Volumes Burial l]—lmly and
Activity Decon ¥ p: P g Dk Other Tatal Total Lic.Tenm. Management Restoration  Volume ClassA ClassB  ClassC GICC Weight Craft Contractor
Index Acvity Dascription Cost Cast Cests Costs Costs Costs Costs Contingency _ Costs Costs Costs Costs Cu. Feet  Cu, Feet Cu.Feet Cu. Feat Cu. Feet Lbs. Manhours  Manii
Period 3b Collateral Costs
8581  Small tosl allowance - 805 - - - - - 48 351 - . - 851 - - - - - . - .
3b3 Subtatal Pexiod 3b Collateral Casts - 303 . - - - - 46 851 - - 851 - - - - - - - .
Period 3b Period-Dependent Costs
3b4.1  Insurance - - - - - - 209 21 230 0 207 23 - - - - - . - -
8b42 Propacty taxes - . - - - - - - . . - - - . . - - . - -
43 Heavy equipment reatal . 8,344 - - - - - 602 8815 - - 3,846 - - . - - - . .
3b44  Flantenergy budget - - - . - - 206 k13 237 - © 18 113 - - - - - - - -
3b4.6  NHCISFSI Fees - - - - - - 100 10 10 - 1o - - - - - - - - .
3b.4.6 Emesgency Planaing Fees - - - - - - 42 4 47 - a7 - - - - - - - - .
3b4.7  Dry Fuel Starage O&M Costs - - - - - - - 29 4 33 - 33 - - - - - - - - -
3h48  Security Staff Cost - - - - - - 789 118 907 [(U] 608 299 - - - - - - - 40,654
3549  Utility Staff Cost - - - . - - 10,026 1639 12,665 - 6.283 6.283 - . . - - . . 156.716
3b4 Subtatal Periad b Pericd-Dapendent Costs - 8344 - - - - 12,802 2,329 17,976 @ Td08 10,669 - - - - - . - 197,370
3e0 TOTAL PERICD ab COST - 33,753 - - - - 18,024 6,999 6,775 1,789 7.408 44,681 . - - . . - 837,647 158,930
PERIOD Sc- Fuel Storage Operations/Shipping
Period 80 Dizect Decommiasioning Activities
No direct activities in this period .

Period 3c Pexiod-Dependeat Costs *

Scd.l Insurance - - - - - - 2,604 260 2,864 - 2,864 - - - - - - - - .
8cd2 Praperty taxex - - - - - - - . . - - - - - - - - . .
243 Flant energy butdget - - - . - 488 3 561 - 861 - . - - - . . . .
8c44  NRCISFSIFees - - - . - 1,448 145 1,593 - 1,593 - - - . - - - - -
%45  Emergency Plaoning Fees . - - - - - 612 61 673 - 673 - - - - - - - - .
8c46  ISFSI Transfer and Capital Costs - - - . - - 1867 296 2,262 - 2,262 - - - - - - - . .
8c4.7 Dry Fuel Storage O&M Costs - - - - - 410 62 472 - 472 - - - - - - . - -
3c48 Security Staff Cast - - - - - - 7.594 1,139 8733 - 8,733 - - - - - - . - 351,380
348  Uidity Staff Cost - . - - - . 40,670 8100 46,770 - 46,770 . - . . . - . . £596.389
3cd Subtotsl Period 3¢ Pexiod-Depeadent Costs - - - - - - 55,798 8136 63,928 - 63,929 . - - - - - . .

30 TOTAL PERIOD 8¢ COST - - - - - - 66,798 8,138 63.92% - 63,923 B - - - - - - -

PERIOD 24 - GTCC shipping

Period 34 Direct Di 5 Activiti

Nutlear Steam Supply System Remaval .

2d1.1.1 Vessel & Internals QTCC Disposal - - - - - 12,491 - 1874 14,364 14,364 - . - - - - 613 - . -
3d11  Totals : - - - - - 19,491 - 1874 14364 14,364 .. - - - - - 618 - - -
adl Sabtotal Period 3d Activity Costs - - - - - 12,491 - 1,874 14,364 14,364 - - - - - - 613 - - -
Period 3d Period-Dependant Costs

4l Insucance - - - - - - [ 1 -] - 8 - . - - - - R . .
3d42  Property taxes - - - - - - - - - - - - - - - - - . - .
3443 Plaat eaergy budget - - - - - - 1 Q L - L - - - - - - - . -
8344  NRCISFSIFees - - - - - - § D 5 - 5 - - - - - - - - .
3448  Emergeacy Planning Fees - . - - - - 2 0 2 - 2 - . . . . . . .
3d.4.6 ISFSI Transfer and Capital Costs - - . . - - 183 27 210 - 210 - - - - - - - . .
3447 Dry Fuel Storage O&M Costs - - . . - . 1 0 1 - 1 - . . - - - . - .

TLG Services, Inc. ] . ’ . Copyright PSEG Nuclear 1993/2000
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TABLE C-2
SALEM GENERATING STATION - UNIT 2
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)
ofSEz . LLRW "NRC Spent Fuel Site } Burlal Volumes Burial ~ Utiitty and
Activity Decon | F F - Dispasal  Other Total Totat  Lic. Term.  Management Restorafion  Velume ClassA ClassB  ClassC GTCC Waight Craft Contracior
Index Activity Dascri Cost Cost Costs Costs Cosls Costs Costs _ Contingency _ Costs Costs Costs Costs Cu, Fept  Cu.Feet Cu.Feet Cu.Feet Cu, Feet Lbs, Manhours
Paricd 3d Period-Dependent Costs (continued)
8448  Secarity Staff Cost - - - - . . 17 8 20 - 20 - . . - . N . R 800
9448  Utility Staff Cost . - - - . - 94 14 108 - 108 . . - - - - - . 1371
8d.4 Subtotal Perdod 3d Period-Dependent Costs - - - - - - 303 46 335 - 365 - - - - - - - - 2371
840 TOTAL PERIOD 34 COST - - - . - 12,481 809 1919 .79 14,854 338 - - - - . €13 . . 2271
PERIOD 8e - ISFS] Decontamioation
Perfod 8e Direct Decommissioniog Activities
No direct activities in this period
Period Je Additional Costs )
Se.2.1 1SFSI License Termination - 101: 10 78 - 312 956 487 2,855 . 2,855 - - 6,997 - - . 799,883 16,537 L1656
8e.2 Subtotal Period 3¢ Additional Costs - o0 10 8 - - 912 o568 487 2,635 - 2,855 - - 6,997 . . - - 799,883 16,537 16956
Period 3¢ Collateral Costs
3031 Small tool allowaoce - 13 - - - - - 2 15 - 15 - - - - - - - - -
Je.3 Subtatal Period 3o Collaterzl Costs - 18 - - - - - 2 15 - 15 - - . - - - . . -
Pesiod 3o Pariod-Dependent Costs
Jedad Insurance - - - - - - 45 B L) - 50 - - - - - - . . .
Jod2 Proparty taxes . - . - - - - - - - - . . . . - - - . - .
8ed.3 Heavy equipment rental - 82 - - - - - 12 9 - 1% - - - - - - . .
3edd Plaut energy budget - - - - - - 52 a 59 . 59 - . . - . - . . -
8245  NRCISFS{fees - - - - - - % [ 88 - & - - - - - - - - -
%e4.6  Security Staff Cost - - - - . . &7 10 7 - T - - - - - - - - 8,450
8e.4.7 Utility Staff Cost - - - - - - 858 129 987 - 0287 - - - - - - - . 12.486
Be.4 Subtatal Period Se Period-Dependent Costs - a2 - - - - 1,097 1 1,350 - 1,360 - - . - - - - - 15,936
8.0 TOTAL PERIOD 3e COST - 1,106 10 kl} - 312 2,053 660 4,220 - 4,220 - - 6,997 - - . 799,883 16,537 17.632
PERIOD 8! - ISFSI Site Restoration '
Period S Direct Decomymissioning Activities
. No direct activities in this period
Period 3f Additional Costs -
321 ISFSI Site Restoration - L075 - - - - 23 272 1370 - 1,370 - - - - - - . 4,804 108
ez, Subtatal Period ST Additionat Costs - 1075 - - - - 23 272 1,370 - 1370 - - . - - - . 4,904 106
Period 3f Collateral Cases
3r3.) Small tool allowance - 4 - - - - - 1 - 5 - - . - - - - - -
81s Subtotal Period 81 Callataral Casts - : 4 - - - - . 1 3 - 5 - - - . - - - - .
Period 8¢ Period-Dependent Casts
$£d.L Tnsurance . - . - - . - 25 2 ) - 27 . . . - - . . - .
3£4.2 Property saxes - - - - . - - - - - - - - . N - . - . -
3E43 Heavy equipment reatal - a2 - - - - - & 38 . 36 - . - - - . - . .
8Ed.4 Plant encrgy budget - - - - - - 28 d a2z - 32 - . . - - . .. . -
345  Security Staff Cost - - - - - . ar 6 4 - 42 . . . . . - . . 1.690
346  Utilicy Staff Cost - - - - - - 229 34 264 - 264 - . . - . . . . 3.330
3c4 Subsatal Period 8¢ Period-Dependeat Costs . 52 - - N - e 51 <2 - 102 . - o - . . . . 5.220
3£0 TOTAL PERIOD 3fCOST - 110 - - . - 34 324 LT - 1777 - - - - - . . 4904 5326
PERIOD 3 TOTALS - 35,969 10 [ - 12608 71,521 18.038 135,420 16,108 77,686 44,631 . 6997 - . 613 799,883 359,088 1211928
TLG Services, Inc. . Capyright PSEG Nuclear 1939/2000
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TABLE C-2
SALEM GENERATING STATION - UNIT 2
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

GH-Site TLRW NRC Spent Fuel Site Processed Burial Volumes Burfal Uthlity and I

Activity Decon F i Ti P 1 Disposal  Other Talal Tolal Lic. Tem. Wanagement Restoralion  Volume ClassA ClassB ClassC GTCC Weight Crait Contractor
|ﬁ( Activity Description Cost Cost Cosls Costs Costs Costs Costs __Contingency _ Costs Costs Costs Costs Cu.Feet Cu Fest Cu.Fest Cu. Feet Cu.Feet Lbs. Manhours  Manhours
‘TOTAL COST TO DECOAMBMISSION - 9,356 82,735 9,785 10,125 14,934 ‘ 64,851 314,868 92838 598,702 420,141 124844 a3.717 74,384 98,475 14,167 439 613 11,071,580  1,103.182 4,093,456
'TOTAL, COST TO DECOMMISSION WITH 18.24% CONTINGENCY: $598,702 thousands of 2002 dollars .
TOTAL NRC LICENSE TERMINATION COST IS 70.18% OR $420,141 thousands of 2002 dolars

PENT FUEL MANAGEMENT COST IS 20.85% OR: $124,844 thousands of 2002 dollacs

ON-NUCLEAR DEMOLITION COST IS 8.97% OR: $563,717 thousands of 2002 dollars

'OTAL PRIMARY SITE RAINVASTE VOLUME BURIED: 81,642 cubic feet B

TAL SECONDARY SITE RADWASTE VOLUME BURIED: - 30,460 cubic feet

OTAL GREATER THAN CLASS G RADWASTE VOLUME GENERATED: 613 cubicfeet

OTAL SCRAP METAL REMOVED: 54,243 tons

'OTAL CRAFT LABOR REQUIREMENTS: 1,103,182 man-bours
End Notes:

n/a - indicates ¢hat ¢his activity not charged ax decommissinning expence.
a - indirates that this activity performed by decommissioping staff.

0 - inditates that this value is fess than 0.5 but is non-zero.
acellcontaining * - * indicates a zero value

TLG Services, Inc. - ’ Copyright PSEG Nuclear 1993/2000
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I. Summary

This report presents estimates of the cost to decommission the Peach Bottom Atomic
Power Stations Units 2 and 3 (together, “Peach Bottom™) following the end of their
current licensed operating period ending on August 8, 2033 and July 2, 2034,
respectively. '

This report relies in part on a December 2002 report by TLG Services entitled
Decommissioning Cost Analysis for the Peach Bottom Atomic Power Station, Unit 2 and
3 (“TLG Report”), with updates to account for the time value of money and a change in
decommissioning method from DECON to a forty-year SAFSTOR. The TLG Report is
included in its entirety in Appendix B to this report.

This report is based on two fundamental assumptions: (1) spent nuclear fuel (“SNF”)
management costs will be borne by the United States Government; and (2) Peach Bottom
Units 2 and 3 will be placed in a forty-year period of safe storage following end of
license in 2033 and 2034, respectively.

While spent fuels management costs are discussed in this report and its appendices, those
costs are contractually the responsibility of the Government of the United States>, and are
therefore not considered a liability that must be funded by the Peach Bottom
Decommissioning Trust Fund. The Peach Bottom site has an Independent Spent Fuel
Storage Installation (“ISFSI™).

PSEG Nuclear considered the following three decommissioning options for Peach
Bottom:

e DECON: The equipment, structures, and portions of the facility and site
that contain radioactive contaminants are removed or decontaminated to a
level that permits termination of the license after cessation of operations.
Until 2008, this was the strategy that was to be used to decommission
Peach Bottom.

e SAFSTOR: The facility is placed in a safe stable condition and maintained
in that state until it is subsequently decontaminated and dismantled to
levels that permit license termination. During SAFSTOR, a facility is left
intact, but the fuel has been removed from the reactor vessel and
radioactive liquids have been drained from systems and components and
then processed. Radioactive decay occurs during the SAFSTOR period,
thus reducing the levels of radioactivity in and on the material and
potentially the quantity of material that must be disposed of during

' The Peach Bottom facility also had a Unit 1 reactor. This reactor was not owned or operated by PSEG
l\Iuclear; therefore, PSEG Nuclear has no reporting requirement for this reactor.

“ See US Department of Energy Contract No. DE-CR01-83NE44405, Peach Bottom Atomic Power Station
Nos. 2 and 3 Units Contract for Disposal of Spent Fuel and/or High-Level Radioactive Waste

(Jun. 13, 1983), as amended.
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decontamination and dismantlement. This is the method PSEG will use to
evaluate decommission Peach Bottom.

¢ ENTOMB: involves encasing radioactive structures, systems, and
components in a structurally long-lived substance, such as concrete. The
entombed structure is appropriately maintained, and continued
surveillance is carried out until the radioactivity decays to a level that
permits termination of the license. Because most power reactors will have
radionuclides in concentrations exceeding the limits for unrestricted use
even after 100 years, this option will generally not be feasible and was not
deemed to be viable for Peach Bottom.

This report assumes a forty-year period of safe storage for each Peach Bottom unit after
end of its current licensed operating period®>. PSEG Nuclear LLC, the non-operating
owner of Peach Bottom, has chosen a forty year SAFSTOR evaluation period
(approximately 7.6 half-lives of the radioactive isotope Cobalt 60) as a prudent measure
to reduce overall radiation exposure to workers during the decommissioning period. An
added benefit of the SAFSTOR method is that worker efficiency will be greater due to
fewer radiological restrictions during performance of the work. However, economic
benefits from gains in efficiency will be partially off-set by maintenance and security
costs during the SAFSTOR period, and these costs have been explicitly addressed in this
report.

I1. Methodology

The TLG Report provided in Appendix B to this report provided the primary source of
information related to costs associated with decommissioning Peach Bottom. PSEG
personnel used the information in that report to develop the estimate applicable to
SAFSTOR described in this report.

Because costs were reported in the TLG Report in 2002 dollars, the first step in the
process was to escalate the 2002 costs to 2010 dollars. This re-evaluation produced an
increase adjustment of 21.3% for 2010 Labor & Equipment Costs over the 2002 TLG
Report. The Pennsylvania labor rates from 2003 through 2010 as well as Construction
Equipment Costs over the same time frame were used to develop the overall adjustment.
The SAFSTOR Decommissioning value was arrived at by taking the 2010 immediate
decommissioning cost and adjusting it to reflect significant reduction in residual
radioactivity thereby reducing/eliminating the radiation hazards during the dismantling
and demolition. This expected improvement will lead to a reduction in overall
decommissioning cost, and that improvement is reflected in this study. Details of the
adjustment factors used are provided in Table 2.

Aside from the conversion from 2002 to 2010 dollars, two other significant changes were
made to update the 2002 TLG Report to address the current forty-year SAFSTOR
strategy for Peach Bottom. The first change involved shifting the initial costs for

3 The forty-year SAFSTOR period will begin after a three-year period during which systems are
drained, fuel is removed, and the plants are readied for safe storage.

-4-
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preparing the plant for decommissioning from the start of the seven-year
decommissioning and dismantlement period assumed in the DECON scenario to prior to
the start of the SAFSTOR period. These up-front costs are incurred in three years
immediately following termination of operations. The second major change was adding a
forty-year period of safe storage prior to final decommissioning. A timeline of these
activities is shown in Appendix A to this report. Detailed information showing cash
flows, major events, and assumptions is contained in a one-page summary in Table 5 of
this report.
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UNIT COST FACTOR DEVELOPMENT

"TLG Services, Inc. Copyright PSEG Nuclear 1999/2000




Attachment 3

II1. Tables
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Table 1A: Summary of Decommissioning Cost Elements- Peach Bottom 2

Cost 20028 Cost 20108 Percent of
Work Category 4 (thousands) (thousands) Total Costs
Decontamination 14,484 17,578 2.5%
Removal 69,674 84,557 11.8%
Packaging 14,487 17,581 2.5%
Transportation 4,741 5,754 0.8%
Waste Disposal 116,518 141,407 19.8%
Off-Site Waste Processing 36,916 44,801 6.3%
Program Management (incl.
Eng. and Security) 188,969 229,333 32.1%
Spent Fuel Pool Isolation 9,060 10,995 1.5%
ISFSI Related (including capital) 80,074 97,178 14.6%
Insurance and Regulatory Fees 8,773 10,647 1.5%
Energy 18,617 22,594 3.2%
Characterization and Licensing Surveys 5,676 6,888 1.0%
Misc. Equipment and Site Services 21,000 25,486 3.6%
Total 588,990 714,799 100.0%
License termination
(10 CFR § 50.75 decommissioning activities) ° 565,501 686,294
Site Restoration (non- 50.75 activities) 23,489 28,506

4 . .
Includes contingencies.

> This total includes spent fuel management.
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Table 1B: Summary of Decommissioning Cost Elements- Peach Bottom 3

Cost 20028 Cost 20108 Percent of
Work Category ° (thousands) (thousands) Total Costs
Decontamination 17,010 20,643 2.4%
Removal 102,950 124,940 14.6%
Packaging 14,934 18,124 2.1%
Transportation 5,247 6,338 0.7%
Waste Disposal 123,946 150,421 17.6%
Off-Site Waste Processing 41,441 50,293 5.9%
Program Management (incl.
Eng. and Security) 257,180 312,115 36.5%
Spent Fuel Pool Isolation 6,040 7,330 0.9%
ISFSI Related (including capital) 81,571 98,995 11.6%
Insurance and Regulatory Fees 8,348 10,131 1.2%
Energy 18,470 22,415 2.6%
Characterization and Licensing Surveys 6,363 7,722 0.9%
Misc. Equipment and Site Services 21,579 26,188 3.1%
Total 705,080 855,686 100.0%
License termination
(10 CFR § 50.75 decommissioning activities) ’ 653,300 792,847
Site Restoration (non- 50.75 activities) 51,780 62,840

8 Includes contingencies.

7 This total includes spent fuel management.
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Table 2A: Summary of Cost Efficiency Adjustments- Peach Bottom 2

SAFSTOR
Adjustment Factors
Cost
Reduction
Cost Adjustment
Efficiency Contam. To
Factor Decontam.
Factors
TLG TLG SAFSTOR
20028 20108 20108
(thousands) (thousands) (thousands)
Decommissioning
Non Contaminated 71% $ 252,345 $306,247 90% 0% $276,929
Contaminated 29% $ 103,071 $ 125,087 0% 25% $ 94,260
Spent Fuel Mgmt 100% $ 93,469 $ 113,972 100% 0% $113,972
Other Fixed 100% $ 44,732 $ 54544  100% 0% $ 54,544
Sub-Total $493.617 $ 599,850 $ 539,706
Contingency $ 95,373 $ 115,745 $104,278
Total Peach Bottom 2° $ 588,990 $ 715,595 $ 643,984

8 Individual line items are rounded so totals may vary slightly due to round-off error.
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Table 2B: Summary of Cost Efficiency Adjustments- Peach Bottom 3

SAFSTOR
Adjustment Factors
Cost
Reduction
Cost Adjustment
Efficiency Contam. To
Factor Decontam.
Factors
TLG TLG SAFSTOR
20028 20108 20108
(thousands) (thousands) (thousands)
‘ Decommissioning
| Non Contaminated 71% $293,867 $356,638 90% 0% $ 322,496
Contaminated 29% $120,030 $145669 0% 25% $109,770
Spent Fuel Mgmt 100% $ 142,431 $ 173,674 100% 0% $ 173,674
Other Fixed 100% $ 36,656 $ 44,697 100% 0% $ 44,697
Sub-Total $ 592,984 $ 720,679 $ 650,637
Contingency $ 112,096 $ 136,040 $ 122,995
Total Peach Bottom 3° $ 705,080 $ 856,718 $ 773,631

¥ Individual line items are rounded so totals may vary slightly due to round-off error.
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Location: Peach Bottom Generating Station Unit 2 and 3
Project: Decommissioning of Nuclear Plants After Safe Storage

Decommissioning Cost For Peach Bottom Nuclear Power Plant After
Forty Years of Safe Storage

Analysis:

Bases of Cost - TLG Cost 2002

Plant Prep & Temp Service

Rigging Construction Control & Tooling
Security Staff (except Spent Fuel Mgt.)
Utility Staff (except Spent Fuel Mgt.)

Final Site Survey

Based on the cost of items to be decontaminated (from TLG estimate), determined that Contaminated
Factors represent approx. 29% of the total cost to decommission a Nuclear Plant. Therefore, Non -
contaminated factors represent approx. 71% of the total cost.

Cost Efficiency Factors:

The 2002 TLG Estimate was based on single unit demolition basis for Peach Bottom, and in our review we
acknowledge an economy scale should be applied since Peach Bottom Unit 2 and 3 will be done in tandem.
We will reference EPRI study ESC-4685 SIA 83-420 a Nuclear Power Construction study prepared by
United & Construction Inc. that supports multi unit construction has efficiency reduction (summarized
below).

Station Reactor Type Multi Unit Efficiency
Direct Craft Labor
1-2 1-3
Peach Bottom BWR 11%-22% 28%-36% Data Source EPRI p. 3-79 & 3-80

Cost Assumptions:

Peach Bottom -

In consideration of the EPRI study, efficiency reduced the variable costs. Fixed cost elements (see base cost
allocation above) remain constant on a per unit basis. The TLG cost was reduced by 10% since this will be
a mass demolition (non contaminated) vs. controlled demolition (contaminated)

The Spent Fuel will follow the same fact pattern and cash flow pattern as in the 2002 TLG Study for Peach
Bottom.

Since decommissioning after 40 yrs would be equivalent to normal demolition work in a Fossil Plant an
additional allowance of 15% savings has been made to contaminated portion of the work only. (Working in
a contaminated area can account for a loss of productivity of an additional 25% or 2 Man Hrs/Day). The
breakdown of unproductive time is listed below, is based on field observations made at the nuclear sites.

Security: 0.5 MH 6.25%

Suit Up requirements (two times/day) 1 MH 12.5%

Clean up at the end of day 0.5 MH 6.3%
Total 2 MH 25.0%

The other factors affecting productivity in a contaminated area physical restrictions congestion, height
adjustment in work space (crawl space or 40ft. In the air), outage schedule (comprised time line) and

-11-
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AL ARA (level of allowance radiation) & proximity of other on going projects. The cost assumptions
correspond to present circumstances and to.the present status & availability of technology.

-12-
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Table 3A: Peach Bottom Unit 2 SAFSTOR vs. Non-SAFSTOR Summary of Costs

2010%
(millions)
Non SAFSTOR SAFSTOR
Description TLG TLG (esc.) PSEG
2002 2010 2010
Site Specific Cost
Lic. Termination 468.6 569.4 497.8
Spent Fuel Mgmt. 96.9 117.6 117.6
Site Restoration 23.5 28.6 28.6
Total (100% Share) 589.0 715.6 644.0
PSEG Share (w/Spent Fuel)'’ 2945 3578 322.0
Spent Fuel Costs (48.5) (58.8) (58.8)
PS share (w/o Spent Fuel) 246.0 299.0 263.2
Site Restoration ( PSEG Share) (11.8)  (14.2) . (14.3)
PS share (w/o Site Restoration & Spent
Fuel) 234.2 284.8 248.9

10 The spent fuel management cost include an allocation from the contingency shown on table 2.
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Table 3B: Unit 3 SAFSTOR vs. Non-SAFSTOR Summary of Costs

Description

Site Specific Cost
Lic. Termination
Spent Fuel Mgmt.
Site Restoration
Total (100% Share)

PSEG Share (w/Spent Fuel)'!
Spent Fuel Costs

PS share (w/o Spent Fuel)
Site Restoration ( PSEG Share)

PS share (w/o Site Restoration & Spent
Fuel)

2010%

(millions)
Non SAFSTOR
TLG  TLG (esc.)
2002 2010
4928 599.1
160.5 194.8
518 629
705.1 856.7
352.6 427.9
(80.3) (97.4)
2723 3305
(25.9) (31.4)
2464 299.1

SAFSTOR

PSEG
2010

515.9
194.8

62.9
773.6

386.8
(97.4)

289.4

(31.4)

258.0

" The spent fuel management cost include an allocation from the contingency shown on table 2.
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TABLE 4A: SCHEDULE OF ANNUAL EXPENDITURES
Peach Bottom Unit 2 - SAFSTOR

(millions, 2010 dollars)
O&M Security
Equipment & During

Year Labor Materials Energy Burial Other Total SAFSTOR
2033 5.6 0.1 0.2 0.0 04 6.4

2034 28.7 33 0.9 0.7 31 36.8

2035 8.4 1.5 0.8 0.9 4.1 15.6

2036 2.6
2037 2.6
2038 2.6
2039 2.6
2040 26
2041 26
2042 2.6
2043 26
2044 26
2045 2.6
2046 2.6
2047 2.6
2048 26
2049 26
2050 2.6
2051 2.6
2052 2.6
2053 2.6
2054 26
2055 2.6
2056 2.6
2057 2.6
2058 26
2059 26
2060 2.6
2061 2.6
2062 2.6
2063 26
2064 2.6
2065 2.6
2066 2.6
2067 2.6
2068 2.6
2069 2.6
2070 26
2071 26
2072 2.6
2073 26
2074 2.6
2075 2.6
2076 11.7 0.6 0.3 0.0 0.5 13.2

2077 11.6 3.8 0.3 7.4 3.1 263

2078 17.4 52 04 11.9 4.6 39.5

2079 42.8 5.7 1.0 12.2 4.1 65.8

2080 33.9 4.2 1.1 8.9 4.5 52.6
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2081 33.0 4.7 0.3 0.0 1.5 39.5
2082 17.6 7.5 0.2 0.0 1.1 26.3
| Total 210.7 36.7 5.5 42.1 27.0 322.0 1300
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Year

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

TABLE 4B: SCHEDULE OF ANNUAL EXPENDITURES
Peach Bottom Unit 3 - SAFSTOR

Labor

9.3
47.6
13.9

12.8
12.8
19.1
47.1
373

Equipment &
Materials

0.2
5.5
2.5

0.7
4.2
5.7
6.2
4.7

-17-

Burial

(millions, 2010 dollars)
Energy
0.3 0.1
1.5 1.2
1.3 1.4
0.3 0.0
0.3 8.2
0.5 13.1
1.1 13.5
1.2 9.8

Other

0.7
5.2
6.9

0.6
34
5.1
4.5
4.9

Total

10.5
61.0
25.9

14.5
28.9
43.4
724
57.9

O&M Security
During
SAFSTOR

2.6
26
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
26
2.6
2.6
2.6
26
2.6
2.6
2.6
26
2.6
2.6
2.6
2.6
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2082 36.3 5.1 0.3 0.0 1.6 434
2083 19.4 8.2 0.2 0.0 1.2 28.9
Total 2555 43.0 7.1 472  34.0  386.8 130.0
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Table SA Peach Bottom 2 Cash Flows

Year

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Annual Expenditures
thousands
2010

6,400
36,800
15,600

DTF Fund Balance

2% Real Rate of Return
dollars less expenditures

216,330

220,657
225,070
229,571
234,162
238.846
243,623
248,495
253,465
258,534
263,705
268,979
274,359
279,846
285,443
291,151
296,975
302,914
308,972
315,152
321,455
327.884
334,442
334,731
304,625
295,118
298,420
301,788
305,224
308,729
312,304
315,950
319,669
323,462
327,331
331,278
335,303
339,409
343,598
347,870
352,227
356,672
361,205
365,829
370,545
375,357
380,364
385,269
390,374
395,582
400,894
406,311
411,838
417,474
423224
429,088
435,070
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Expenses to put plant in

SAFSTOR Condition, includes

security and O&M
Annual Security and O&M

cost during SAFSTOR is
$2.6MM (PSEG Share)
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2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082

13,200
26,300
39,500
65,800
52,600
39,500
26,300

441,171
447,395
453.743
460,218
466,822
473,558
480,430
487,438
494,587
491,279
474,804
444,800
387,896
343,054
310,415
290,324

220-
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Table 5B Peach Bottom 3 Cash Flows

Year

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029

2056
2057

2059
2060
2061
2062
2063
2064
2065
2066
2067

Annual Expenditures
thousands

2010

10,500
61,000
25,900

DTF Fund Balance

2% Real Rate of Return
dollars less expenditures

219,251

223,636
228,109
232,671
237327
242,324
246,912
251,850
256,887
262,025
267,266
272,611
278,063
283,625
289,297
295,083
300,985
307,004
313,144
319,407
325,795
332312
338,958
345,737
342,152
287,995
267855
270,612
273,424
276,293
279,219
282,203
285,247
288,352
291,519
294,749
298,044
301,405
304,833
308,330
311,897
315,535
319,245
323,030
326,891
330,829
334,845
338,942
343,121
347,383
351,731
356,166
360,689
365,166
370,009
374,809
379,705
384,699
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2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083

14,500
28,900
43,400
72,400
57.900
43.400
28,900

389,793
394,989
400,288
405,695
411,209
416,833
422,569
428,421
434,389
428,577
408,248
373.013
308.074
256,335
218,062
193,523

Costs during 7-year
decommissioning period
includes security and O&M
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Table 6: Decommissioning Waste Summary
Please see Table 5.1, Decommissioning Waste Summary, in the TLG Report, attached as
Appendix B to this report.



Attachment 3

Table 7: Detailed Cost Analysis
Please see Appendix C in the TLG Report, attached as Appendix B to this report.
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IV. Appendices
A. Time Line
B. December 2002 TLG Decommissioning Cost Analysis
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Appendix A: Time Line
Peach Bottom 2
Activity
2033 2034 2035 2036 - 2075 2076 2077 2078 2079 2080 2081 2082
Shutdown
through
Transition X X X
Safe storage period X
Decommissioning
and Site Restoration X X X X X X X
Peach Bottom 3

Activity
2034 2035 2036 2037 - 2076 2077 2078 2079 2080 2081 2082 2083

Shutdown
through
Transition X X X

Safe
Storage
period X

Decommissioning
and Site Restoration X X X X X X X
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Appendix B: December 2002 TLG Decommissioning Cost Analysis
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EXECUTIVE SUMMARY

This report presents the costs to promptly decommission (decontaminate and
dismantle) the Peach Bottom Atomic Power Station, Units 2 and 3 (Peach Bottom)
following a scheduled cessation of plant operations. The analysis relies upon the
site-specific, technical information developed for a previous evaluation prepared in
1995-96, updated to reflect current plant conditions and operating assumptions.
The estimates are designed to provide PSEG Power with sufficient information to
assess its financial obligations as they pertain to the eventual decommissioning of
the nuclear station.

The estimates are based on numerous fundamental assumptions, including regulatory
requirements, project contingencies, low-level radioactive waste disposal practices,
high-level radioactive waste management options, and site restoration requirements.
The estimates incorporate a cooling period of approximately five years for the:spent
fuel that resides in the plant’s storage pools when operations cease. Any residual fuel
remaining in the pools after the five-year period will be relocated to an on-site, interim
storage facility to await the transfer to a DOE facility. The estimates also include the
dismantling of non-essential structures and limited restoration of the site.

Alternatives and Regulations

The Nuclear Regulatory Commission (NRC) provided general decommissioning
guidance in the rule adopted on June 27, 1988.14 In this rule the NRC set forth
technical and financial criteria for decommissioning licensed nuclear facilities. The
regulations addressed planning needs, timing, funding methods, and environmental
review requirements for decommissioning. The rule also defined three
decommissioning alternatives as being acceptable to the NRC - DECON, SAFSTOR,
and ENTOMB.

DECON is defined as "the alternative in which the equipment,
structures, and portions of a facility and site containing radioactive
contaminants are removed or decontaminated to a level that permits the
property to be released for unrestricted use shortly after cessation of
operations."2]

1 U.S. Code of Federal Regulations, Title 10, Parts 30, 40, 50, 51, 70 and 72 "General
Requirements for Decommissioning Nuclear Facilities," Nuclear Regulatory Commission,
Federal Register Volume 53, Number 123 (p 24018 et seq.), June 27, 1988.

2 Ibid. Page FR24022, Column 3.
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SAFSTOR is defined as "the alternative in which the nuclear facility is
placed and maintained in a condition that allows the nuclear facility to be
safely stored and  subsequently decontaminated (deferred
decontamination) to levels that permit release for unrestricted use."!
Decommissioning is to be completed within 60 years, although longer
time periods will be considered when necessary to protect public health
and safety.

ENTOMB is defined as "the alternative in which radioactive
contaminants are encased in a structurally long-lived material, such.as
concrete; the entombed structure is appropriately maintained and
continued surveillance is carried out until the radioactive material
decays to a level permitting unrestricted release of the property." As
with the SAFSTOR alternative, decommissioning is currently required to-
be completed within 60 years.

The 60-year restriction has limited the practicality of the ENTOMB alternative at
commercial reactors that generate significant amounts of long-lived radioactive
material. As such, the NRC is currently re-evaluating this option and the technical
requirements and regulatory actions that would be necessary for entombment to
become a viable option.

In 1996, the NRC published revisions to the general requirements for
decommissioning nuclear power plants to clarify ambiguities and codify procedures
and terminology as a means of enhancing efficiency and' uniformity in the
decommissioning process. The amendments allow for greater public participation and
better define the transition process from operations to decommissioning. Regulatory
Guide 1.184, issued in July 2000, further describes the methods and procedures
that are acceptable to the NRC staff for implementing the requirements of the 1996
revised rule that relate to the initial activities and the major phases of the
decommissioning process. The costs and schedules presented in this analysis follow
the general guidance and process described in the amended regulations.

- Methodology

The methodology used to develop the estimates described within this document follows
the basic approach originally presented in the cost estimating guidelines(® developed
by the Atomic Industrial Forum (now Nuclear Energy Institute). This reference

3 Ibid.
4 Ibid. Page FR24023, Column 2.
5 T.S. LaGuardia et al., "Guidelines for Producing Commercial Nuclear Power Plant

Decommissioning Cost Estimates," AIF/NESP-036, May 1986.
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describes a unit factor method for determining decommissioning activity costs. The
unit factors used in this analysis incorporate site-specific costs and the latest available
information on worker productivity in decommissioning.

The estimates also reflect lessons learned from TLG’s involvement in the Shippingport
Station Decommissioning Project, completed in 1989, as well as the decommissioning
of the Cintichem reactor, hot cells and associated facilities, completed in 1997. In
addition, the planning and engineering for the Pathfinder, Shoreham, Rancho Seco,
Trojan, Yankee Rowe, Big Rock Point, Maine Yankee, Humboldt Bay-3, Oyster Creek,
Connecticut Yankee and San Onofre-1 nuclear units have provided additional insight
into the process, the regulatory aspects, and technical challenges of decommissioning
commercial nuclear units. '

An activity duration critical path is used to determine the total decommissioning
program schedule. The schedule is relied upon in calculating the carrying costs, which
include program management, administration, field engineering, equipment rental,
and support services such as quality control and security. This systematic approach. for
assembling decommissioning estimates ensures a high degree of confidence in the
reliability of the resulting costs.

Contingency

Consistent with industry practice, contingencies are applied to the decontamination
and dismantling costs developed as "specific provision for unforeseeable elements of
cost within the defined project scope, particularly important where previous
experience relating estimates and actual costs has shown that unforeseeable events
which will increase costs are likely to occur.”6] The cost elements in the estimates are
based on ideal conditions; therefore, the types of unforeseeable events that are almost
certain to occur in decommissioning, based on industry experience, are addressed
through a percentage contingency applied on a line-item basis. This contingency factor
is a nearly universal element in all large-scale construction and demolition projects. It
should be noted that contingency, as used in this estimate, does not account for price
escalation and inflation in the cost of decommissioning over the remaining operating
Iife of the station.

The use and role of contingency within decommissioning estimates is not a safety
factor issue. Safety factors provide additional security and address situations that may
never occur. Contingency funds, by contrast, are expected to be fully expended
throughout the program. Inclusion of contingency is necessary to provide assurance
that sufficient funding will be available to accomplish the intended tasks.

6 Project and Cost Engineers’ Handbook, Second Edition, American Association of Cost Engineers,

Marcel Dekker, Inc,, New York, New York, p. 239.
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Low-Level Radioactive Waste Disposal

The contaminated and activated material generated in the decontamination and
dismantling of a commercial nuclear reactor is classified as low-level (radioactive)
waste, although not all of the material is suitable for “shallow-land” disposal. With the
passage of -the “Low-Level Radioactive Waste Disposal Act” in 1980, and its
Amendments of 1985,I7 the states became ultimately responsible for the disposition of
radioactive waste generated within their own borders.

Pennsylvania is a member of the four-state Appalachian States Low-Level Radioactive
Waste Compact, formed in response to the waste legislation. Since Pennsylvania
generators produced approximately 756% of the waste in the Compact, the state was
selected as the initial host state. The Pennsylvania Low-Level Radioactive Waste
Disposal Act (1988) granted the Department of Environmental Resources. the
responsibility for governing the development, operation, maintenance, and eventual
closure of the disposal facility. The siting process was suspended in 1998 following. a
significant decrease in the waste volume produced by Pennsylvania generators and the
continued availability of disposal capacity at two out-of-state facilities.

While the generators in the four states are currently able to access the disposal facility
in Barnwell, South Carolina, the situation is expected to be much different in the
future. A state law passed in July 2000 limits the annual volume of waste that can be
accepted at the Barnwell site through mid-year 2008. After that date, the site can only
accept waste generated within the Atlantic Compact region. Therefore, it is
reasonable to assume that additional disposal capacity will be required to support
reactor decommissioning, particularly for the isolation of the more highly radioactive
material that is not suitable for disposal elsewhere.

This analysis presumes that new disposal facilities will be available by the time the
station ceases operation. However, for estimating purposes, rate schedules for the
currently operating Barnwell and Envirocare facilities were used to generate disposal
costs.

7 “Low-Level Radioactive Waste Policy Amendments Act of 1985,” Public Law 99-240, 1/15/86.
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High-Level Radioactive Waste Management

Congress passed the “Nuclear Waste Policy Act”®l in 1982, assigning the responsibility
for disposal of spent nuclear fuel created by the commercial nuclear generating plants
to the DOE. This legislation also created a Nuclear Waste Fund to cover the cost of
the program, which is funded by the sale of electricity from nuclear reactors since
1993, and an estimated equivalent value for assemblies irradiated prior to 1983. The
Nuclear Waste Policy Act, along with the individual disposal contracts with utilities,
specified that the DOE was to begin accepting spent fuel by January 31, 1998.

Since the original legislation, the DOE has announced several delays in the program
schedule. Operation of DOE’s yet-to-be constructed geologic repository is currently
scheduled for the year 2010, assuming that the licensing could be completed
expeditiously and a national transportation system established. The agency has no
plans for receiving spent fuel from commercial nuclear plant sites prior to this date
and startup operations may be phased in, creating additional delays.

The NRC requires licensees to establish a program to manage and provide funding for
the caretaking of all irradiated fuel at the reactor site until title of the fuel is
transferred to the DOE. -For estimating purposes, Exelon Generation has assumed
that the high-level waste repository, or some interim storage facility, will be fully
operational by 2015. Interim storage of the fuel, until the DOE has completed the
transfer, will be in an independent facility located on the Peach Bottom site. This
will allow the licensee to proceed with decommissioning and terminate its operating
licenses in the shortest time possible.

The spent fuel storage facility, which is independently licensed and operated, will be
sized to accommodate the inventory of spent fuel residing in the plant’s storage pools
at the cessation of operations, in addition to any operational inventory already in
residence. When emptied, the station could be dismantled without maintaining the
wet storage pools. Based upon this scenario, and an anticipated rate of transfer, spent
fuel is projected to remain on site for approximately 26 years following the cessation of
Unit 2 operations.

Site Restoration

The efficient removal of the contaminated materials at the site may result in
damage to many of the site structures. Blasting, coring, drilling, and the other
decontamination activities will substantially damage power block structures,
potentially weakening the footings and structural supports. Prompt demolition once

8 “Nuclear Waste Policy Act of 1982 and Amendments,” U.S. Department of Energy’s Office of
Civilian Radioactive Management, 1982.
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the license is terminated is clearly the most appropriate and cost-effective option. It
is unreasonable to anticipate that these structures would be repaired and preserved
after the radiological contamination is removed. The cost to dismantle site
structures with a work force already mobilized is more efficient and less costly than
if the process were deferred. Experience at shutdown generating stations has shown
that plant facilities quickly degrade without maintenance, adding additional
expense and creating potential hazards to the public and the demolition work force.
Consequently, this study assumes that site structures will be removed to a nominal
depth of three feet below the local grade level wherever possible. The site will then
be graded and stabilized.

Summary

The DECON decommissioning alternative involves the prompt removal of the
contaminated and activated plant components, including structural materials, from .
the site following permanent shutdown. The facility operator may then. have
unrestricted use of the site with no further requirement for a license. This study
assumes that the remainder of the non-essential plant systems and structures, not
previously removed in support of license termination, are dismantled and the site
restored. '

The scenario analyzed for the purpose of generating the estimates is described in
Section 2. The assumptions are presented in Section 3, along with schedules of annual
expenditures. The major cost contributors are identified in Section 6, with detailed
activity costs, waste volumes, and associated manpower requirements delineated in
Appendix C. A cost summary is provided at the end of this section for the major cost
components.
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Activity Unit 2 . Unit 3 Station
Decontamination 14,484 17,010 31,495
Removal 69,674 102,950 172,624
Packaging 14,487 14,934 29,422
Transportation 4,741 5,247 9,988
Waste Disposal 116,518 123,946 240,463
Off-site Waste Processing 36,916 41,441 78,358
Program Management 188,969 257,180 446,149
(including Engineering and Security) :

Spent Fuel Pool Isolation 9,060 6,040 15,101
ISFSI Related (including capital) 80,074 81,571 161,645
Insurance and Regulatory Fees 8,773 8,348 17,121
Energy , 18,617 18,470 37,087
Characterization and Licensing Surveys 5,676 6,363 12,039
Misc. Equipment and Site Services 21,000 21,579 42,579
Total ! 588,990 705,080 1,294,070
License Termination 2 565,501 653,300 1,218,801
Site Restoration 23,489 51,780 75,269

1 Columns may not add due to rounding.
¥ Includes spent fuel management expenditures.

TLG Services, Ine.
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1. INTRODUCTION

This decommissioning analysis is designed to provide PSEG Power with sufficient
information to prepare the financial planning documents for decommissioning, as
required by the Nuclear Regulatory Commission (NRC or Commission). It is not a
detailed assessment, but a financial analysis prepared in advance of the
engineering and planning that will be required to carry out the decommissioning of
the Peach Bottom Atomic Power Station, Units 2 and 3 (Peach Bottom).

1.1 OBJECTIVES OF STUDY

The objectives of this study are to prepare comprehensive estimates of the
costs to decommission Peach Bottom for the scenario outlined in Section 2, to
define a sequence of events, and project the volume of waste produced from
the decontamination and dismantling activities.

Peach Bottom is jointly owned by PSEG Power, LLC (50%) and Exelon
Generation Corporation (560%). However, for purposes of this study, only the
undivided decommissioning costs (100%) are presented, since the division of
ownership has no effect on the total expenditures required. PSEG Nuclear
oversees PSEG Power's ownership interest in Peach Bottom, while Exelon
Nuclear operates the station.

Operating licenses were issued on August 8, 1973, for Unit 2 and July 2,
1974, for Unit 8. For the purposes of this study, the shutdown dates were
taken as August 8, 2013, for Unit 2 and July 2, 2014, for Unit 3. This time
frame, which reflects 40 years of operating life for each unit, was used as an
input for scheduling the decommissioning activities.

1.2 SITE DESCRIPTION

Peach Bottom is located about 38 miles north-northeast of Baltimore, Maryland,
and 63 miles west-southwest of Philadelphia, Pennsylvania. Units 2 and 3 are
two essentially identical boiling water reactors with supporting facilities. Unit 1
was a 40-megawatt experimental, high-temperature, helium-cooled and
graphite-moderated reactor. It was shutdown in 1974 and its disposition is not
addressed in this analysis.

The Nuclear Steam Supply Systems (NSSS) for Units 2 and 3 consist of a

boiling water reactor and a two-loop recirculation system. A generating unit has
a rated core thermal power of 3,293 Megawatts thermal (MWt). The
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corresponding net electrical output is approximately 1,126 Megawatts electric

MWe).

The two-loop reactor recirculation system contains two, vertical centrifugal
pumps and is located within the “primary containment structure.” This
structure consists of the drywell, the suppression system, and interconnecting
vent system. The drywell is a steel pressure vessel in the shape of a light bulb.
The pressure suppression chamber is a torus-shaped steel pressure vessel
located below and encircling the drywell.

This chamber is connected to the drywell by equally spaced vent pipes. These
vent pipes are connected to a common header within the suppression chamber.
Downcomers, connected to the header, terminate below the water level of the
suppression pool. As a system, the drywell, suppression chamber, .and
Iterconnecting piping, acts to reduce the pressure increase in the event of a_
local process system piping failure.

Heat produced in the reactor is converted to electrical energy by the power
conversion system. A turbine-generator system converts the thermal energy of
steam produced in the reactor vessel into mechanical shaft power and then into
electrical energy. The turbine consists of a high-pressure, double-flow turbine
element, and three, double-flow, low-pressure turbine elements aligned in
tandem. The generator is driven at 1,800 rpm and rated at 1,280 MVA. The
exhaust steam from the turbine is condensed and deaerated in the main
condenser. The heat rejected to the main condenser is removed by the
circulating water system. '

The circulating water system provides the heat sink required for removal of
waste heat in the power plant’s thermal cycle. The system has the principal
function of removing heat by absorbing this energy in the main condenser.
Water is withdrawn from the Susquehanna River via the intake tunnels by the
circulating water pumps. After passing through the plant condensers, the
discharge is routed back through five mechanical draft cooling towers, then
back to the river. '

1.3 REGULATORY GUIDANCE

The NRC provided initial decommissioning guidance in its rule "General
Requirements for Decommissioning Nuclear Facilities," issued in June
1988.11  This rule set forth technical and financial criteria for
decommissioning licensed nuclear facilities. The regulation addressed

* Annotated references for citations in Sections 1-6 are provided in Section 7.

TLG Services, Inc. Copyright PSEG Nuclear 1 999/2000




53

Peach Bottom Atomic Pdwer Station Document PO7-1425-004, Rev. 0
Decommissioning Cost Analysis Section 1, Page 3 of 8

decommissioning planning needs, timing, funding methods, and
environmental review requirements. The intent of the rule was to ensure that
decommissioning would be accomplished in a safe and timely manner and
that adequate funds would be available for this purpose. Subsequent to the
rule, the NRC issued Regulatory Guide 1.159, “Assuring the Availability of
Funds for Decommissioning Nuclear Reactors,”? which provided guidance to
the licensees of nuclear facilities on the financial methods acceptable to the
NRC staff for complying with the requirements of the rule. The regulatory
guide addressed the funding requirements and provided guidance on the
content and form of the financial assurance mechanisms indicated in the rule
amendments.

The rule defined three decommissioning alternatives as being acceptable to
the NRC: DECON, SAFSTOR, and ENTOMB. It also placed limits on the
time allowed to complete the decommissioning process. For SAFSTOR, the
process is restricted in overall duration to 60 years unless it could be shown
that a longer duration is necessary to protect public health and safety: The
guidelines for ENTOMB are similar, providing the NRC with both sufficient
leverage and flexibility to ensure that these deferred options are only used in
situations where it is reasonable and consistent with the definition of
decommissioning. At the conclusion of a 60-year dormancy period (or longer
for ENTOMB if the NRC approves such a case), the site would still require
significant remediation to meet the definition of unrestricted release and
license termination. '

The ENTOMB alternative has not been viewed as a viable option for power
reactors due to the significant time required to isolate the long-lived
radionuclides for decay to permissible levels. However, with recent

 rulemaking permitting the controlled release of a site, the NRC has re-
evaluated this alternative. The resulting feasibility study, based upon an
assessment by Pacific Northwest National Laboratory, concluded that the
method did have conditional merit for some if not most reactors. However,
the staff also found that additional rulemaking would be needed before this
option could be treated as a generic alternative. The NRC is considering
rulemaking to alter the 60-year time for completing decommissioning and to
clarify the use of engineered barriers for reactor entombments. Pending
completion of such rulemaking, entombment requests will be handled on a
case-by-case basis.

In 1996, the NRC published revisions to the general requirements for
decommissioning nuclear power plants.8)l When the decommissioning
regulations were adopted in 1988, it was assumed that the majority of
licensees would decommission at the end of the operating license life. Since
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that time, several licensees permanently and prematurely ceased operations
without having submitted a decommissioning plan. In addition, these
licensees requested exemptions from certain operating requirements as being
unnecessary once the reactor is defueled. Each case was handled
individually without clearly defined generic requirements. The NRC
amended the decommissioning regulations in 1996 to clarify ambiguities and
codify procedures and terminology as a means of enhancing efficiency and
uniformity in the decommissioning process. The new amendments allow for
greater public participation and better define the transition process from
operations to decommissioning.

Under the revised regulations, licensees would submit written certification to
the NRC within 30 days after the decision to cease operations. Certification
would also be required once the fuel was permanently removed from the
reactor vessel. Submittal of these notices would entitle the licensee to.a fee
reduction and eliminate the obligation to follow certain requirements needed
only during operation of the reactor. Within two years of submitting notice of
permanent cessation of operations, the licensee would be required to submit a
Post-Shutdown Decommissioning Activities Report (PSDAR) to the NRC. The
PSDAR describes the planned decommissioning activities, the associated
sequence and schedule, and an estimate of expected costs. Prior to completing -
decommissioning, the licensee would be required to submit an application to
the NRC to terminate the license, along with a license termination plan

(LTP). '
1.8.1 Nuclear Waste Policy Act

Congress passed the Nuclear Waste Policy Actl4l in 1982, assigning the
responsibility for disposal of spent nuclear fuel from the commercial
nuclear generating plants to the Department of Energy (DOE). Two
permanent disposal facilities were envisioned, as well as an interim
facility. To recover the cost of permanent spent fuel disposal, this
legislation created a Nuclear Waste Fund through which money was to
be collected from the consumers of the electricity gemerated by
commercial nuclear power plants. The Nuclear Waste Policy Act,
along with the individual disposal contracts with utilities, specified
that the DOE was to begin accepting spent fuel by January 31, 1998.

After pursuing a national site selection process, the Act was amended
in 1987 to designate Yucca Mountain, Nevada, as the only site to be
evaluated for geologic disposal of high-level waste. Also in 1987, the
DOE announced a five-year delay in the opening date for the
repository, from 1998 to 2003. Two years later, in 1989, an additional
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7-year delay was announced, primarily due to problems in obtaining
the required permits from the state of Nevada to perform the required
characterization of the site.

Generators have responded to this impasse by initiating legal action
and constructing supplemental storage as a means of maintaining
necessary operating margins. In a recent decision, the U.S. Court of
Appeals for the Federal Circuit reaffirmed the utility position that
DOE had breached its contractual obligation. However, even with the
August 2000 ruling,’® DOE’s position has remained unchanged. The
agency continues to maintain that its delayed performance is
unavoidable because it does not have an operational repository and
does not have authority to provide storage in the interim.
Consequently, DOE has no plans to receive spent fuel from commercial
U.S. reactors before the year 2010.

The NRC requires licensees to establish a program to manage.and
provide funding for the management of all irradiated fuel at the
reactor until title of the fuel is transferred to the Secretary of Energy
in 10 CFR 50.54 (bb).l6] This funding requirement is fulfilled through
inclusion of certain high-level waste cost elements within the
estimates, as described below.

For estimating purposes, it has been assumed that the high-level waste
repository, or some interim storage facility, will be fully operational by
2015. Interim storage of the fuel, until the DOE has completed the
transfer, will be in an independent facility located on the Peach Bottom
site. This will allow Exelon Generation to proceed with decommissioning
and terminate its operating licenses in the shortest time possible.

An Independent Spent Fuel Storage Installation (ISFSI) has been
constructed at the site so as to maintain full core off-load capability for
the operating units. This analysis assumes that the ISFSI will also be
available to support decommissioning and will be able to accommodate
the inventory of spent fuel residing in the plant’s storage pools at the
cessation of operations. When emptied, the station could be dismantled
without maintaining the wet storage pools. Based upon this seenario,
and an anticipated rate of transfer, spent fuel is projected to remain on
site for approximately 26 years following the cessation of Unit 2
operations.

Expenditures are included in the analysis for the isolation and
continued operation of the spent fuel pools throughout the first five
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1.3.2

years of decommissioning. Expenses are also included for loading the
spent fuel assemblies remaining in the storage pools after the
cessation of plant operations into multi-purpose canisters, for canister
costs and overpacks, and for the operation of the ISFSI through the year
2039, when all the fuel is expected to be transferred to the DOE.

Low-Level Radioactive Waste Policy Amendments Act

Congress passed the “Low-Level Radioactive Waste Disposal Act” in
1980, declaring the states as being ultimately responsible for the
disposition of low-level radioactive waste generated within their own
borders. The federal law encouraged the formation of regional groups or
compacts to implement this objective safely, efficiently and economically,
and set a target date of 1986. With little progress, the “Amendments Act”
of 1985[71 extended the target, with specific milestones and stiff sanctions
for non-compliance.

Pennsylvania is a member of the four-state Appalachian States Low-
Level Radioactive Waste Compact, formed in response to the waste
legislation. Since Pennsylvania generators produced approximately 75%
of the waste in the Compact, the state was selected as the initial host
state. The Pennsylvania Low-Level Radioactive Waste Disposal Act
(1988) granted the Department of Environmental Resources the
responsibility for governing the development, operation, maintenance,
and eventual closure of the disposal facility. The siting process was
suspended in 1998 following a significant decrease in the waste volume
produced by Pennsylvania generators and the continued availability of
disposal capacity at two out-of-state facilities.

While the generators in the four states are currently able to access the
disposal facility in Barnwell, South Carolina, the situation is expected to
be much different in the future. A state law passed in July 2000 limits
the annual volume of waste that can be accepted at the Barnwell site
through mid-year 2008. After that date, the site can only accept waste
generated within the Atlantic Compact region. Therefore, it is reasonable
to assume that additional disposal capacity will be required to support
reactor decommissioning, particularly for the isolation of the more highly
radioactive material that is not suitable for disposal elsewhere.

This analysis presumes that new disposal facilities will be available by
the time the station ceases operation. However, for estimating purposes,
rate schedules for the currently operating Barnwell and Envirocare
facilities were used to generate disposal costs.

TLG Services, Inc. . Copyright PSEG Nuclear 1999/2000




. i9%
Peach Boitom Atomic Power Station Document P07-1425-004, Rev. 0
Decommissioning Cost Analysis Section 1, Page 7 of 8

1.3.3 Radiological Criteria for License Termination

In 1997, the NRC published Subpart E, “Radiological Criteria for
License Termination,”!® amending Part 20 of Title 10 of the Code of
Federal Regulations (10 CFR §20). This subpart provided radiological
criteria for releasing a facility for unrestricted use. The regulation
provides that the site could be released for unrestricted use if
radioactivity levels are such that the average member of a critical
group would not receive a Total Effective Dose Equivalent (TEDE) in
excess of 25 millirem per year, and provided residual radioactivity has
been reduced to levels that are As Low As Reasonably Achievable
(ALARA). The decommissioning estimate for Peach Bottom assumes
that the site will be remediated to a residual level consistent with the
NRC-prescribed level.

It should be noted that the NRC and the Environmental Protection
Agency (EPA) differ on the amount of residual radioactivity
considered acceptable in site remediation. The EPA has two limits
that apply to radioactive materials. An EPA limit of 15 millirem per
year is derived from criteria established by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA
or Superfund). An additional limit of 4 millirem per year, as defined in
40 CFR Part 141.16, is applied to drinking water.

On October 9, 2002, the NRC signed an agreement with the EPA on
the radiological decommissioning and decontamination of NRC-
licensed sites. The Memorandum of Understanding (MOU) provides
that EPA will defer exercise of authority under CERCLA for the
majority of facilities decommissioned under NRC authority. The MOU
also includes provisions for NRC and EPA consultation for certain sites
when, at the time of license termination, (1) groundwater
contamination exceeds EPA-permitted levels; (2) NRC contemplates
restricted release of the site; and/or (3) residual radioactive soil
concentrations exceed levels defined in the MOU.

The MOU does not impose any new requirements on NRC licensees
and should reduce the involvement of EPA with NRC licensees who are
decommissioning. Most sites are expected to meet the NRC criteria for
unrestricted use, and the NRC believes that only a few sites will have
groundwater or soil contamination in excess of the levels specified in
the MOU that trigger consultation with EPA. However, if there are
other hazardous materials on the site, EPA may be involved in the
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cleanup. As such, the possibility of dual regulation remains for certain
Licensees.
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2. DECOMMISSIONING ALTERNATIVE

The following section describes the basic activities associated with the DECON
decommissioning alternative. Although detailed procedures for each activity identified
are not provided, and the actual sequence of work may vary, the activity descriptions
provide a basis not only for estimating, but also for the expected scope of work, ie.,
engineering and planning at the time of decommissioning.

The conceptual approach that the NRC has described in its regulations divides
decommissioning into three phases. The initial phase commences with the effective
date of permanent cessation of operations and involves the transition of both plant and
licensee from reactor operations, i.e., power production, to facility de-activation and
closure. During the first phase, notification is to be provided to the NRC certifying the
permanent cessation of operations and the removal of fuel from the reactor vessel. The
licensee would then be prohibited from reactor operation.

The second phase encompasses activities during the storage period or during major
decommissioning activities, or a combination of the two. The third phase pertains to
the activities involved in license termination. The decommissioning estimates
developed for Peach Bottom are also divided into phases or periods; however,
demarcation of the phases is based upon major milestones within the project or
significant changes in the projected expenditures.

2.1 PERIOD 1-PREPARATIONS

In anticipation of the cessation of plant operations, detailed preparations are
undertaken to provide a smooth transition from plant operations to site
decommissioning. Through implementation of a staffing transition plan, the
organization required to manage the intended decommissioning activities is
assembled from available plant staff and outside resources. Preparations
include the planning for permanent defueling of the reactor, revision of
technical specifications applicable to the operating conditions and requirements,

a characterization of the facility and major components, and the development of
the PSDAR.

2.1.1 Engineering and Planning .

The PSDAR, required within two years of the notice to cease operations,
provides a description of the licensee’s planned decommissioning
activities, a timetable, and the associated financial requirements of the
intended decommissioning program. Upon receipt of the PSDAR, the
NRC will make the document available to the public for comment in a
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local hearing to be held in the vicinity of the reactor site. Ninety days
following submittal and NRC receipt of the PSDAR, the licensee may
begin to perform major decommissioning activities under a modified 10
CFR §50.59 procedure, ie., without specific NRC approval. Major
activities are defined as any activity that results in permanent removal of
major radioactive components, permanently modifies the structure of the
containment, or results in dismantling components (for shipment)
containing Greater-than-Class C waste (GTCC), as defined by 10 CFR
§61. Major components are further defined as comprising the reactor
vessel and internals, large bore reactor system piping, and other large
components that are radioactive. The NRC includes the following
additional criteria for use of the §50.59 process in decommissioning. The
proposed activity must not:

foreclose release of the site for possible unrestricted use,
significantly increase decommissioning costs,

cause any significant environmental impact, or

violate the terms of the licensee’s existing license.

Existing operational technical specifications are reviewed and modified to
reflect plant conditions and the safety concerns associated with
permanent cessation of operations. The environmental impact associated
with the planned decommissioning activities is also considered.
Typically, a licensee will not be allowed to proceed if the consequences of
a particular decommissioning activity are greater than bounded by
previously evaluated environmental assessments or impact statements.
In this instance, the licensee would have to submit a license amendment
for the specific activity and update the environmental report.

The decommissioning program outlined in the PSDAR will be designed to
accomplish the required tasks within the ALARA guidelines (as defined
in 10 CFR -§20) for protection of personnel from exposure to radiation
hazards. It will also address the continued protection of the health and
safety of the public and the environment during the dismantling activity.
Consequently, in conjunction with the development of the PSDAR,
activity specifications, cost-benefit and safety analyses, work packages
and procedures must be assembled in support of the proposed
decontamination and dismantling activities.
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2.1.2 Site Preparations

Following final plant shutdown, and in preparation for actual
decommissioning activities, the following activities are initiated:

e Characterization of the site and surrounding environs. This includes
radiation surveys of work areas, major components (including the
reactor vessel and its internals), sampling of internal piping
contamination levels, and primary shield cores.

o Isolation of the spent fuel storage pool and fuel handling systems,
such that decommissioning operations could commence on the balance
of the plant., Deéommissioning operations are scheduled around the
fuel handling area to the greatest extent possible such that the overall
project schedule is optimized. The fuel will be transferred to the: DOE
as it decays to the point that it meets the heat load criteria. of the
containers and, as such, it is assumed that the fuel pool will remain
operational for a minimum of five years following the cessation of
plant operations.

e Specification of transport and disposal requirements for activated
materials and/or hazardous materials, including shielding and waste
stabilization.

» Development of procedures for occupational exposure control, control
and release of liquid and gaseous effluent, processing of radwaste
(including dry-active waste, resins, filter media, metallic and non-
metallic components generated in decommissioning), site security and
emergency programs, and industrial safety.

2.2 PERIOD 2 - DECOMMISSIONING OPERATIONS
Significant decommissioning activities in this phase include:

e Construction of temporary facilities and/or modification of existing facilities
to support dismantling activities. This may include a centralized processing
area to facilitate equipment removal and component preparations for off-site
disposal.

¢ Reconfiguration and modification of site structures and facilities as needed

to support decommissioning operations. This may include the upgrading of
roads (on- and off-site) to facilitate hauling and transport. Building
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modifications may be required to the Reactor Building to facilitate access of
large/heavy equipment. Modifications may also be required to the refueling
area of the Reactor Building to support the segmentation of the reactor
vessel internals and component extraction.

o Design and fabrication of temporary and permanent shielding to support
removal and transportation activities, construction of contamination control
envelopes, and the procurement of specialty tooling,

e Procurement (lease or purchase) of shipping canisters, cask liners, and
industrial packages.

¢ Decontamination of components and piping systems as required to control
(minimize) worker exposure.

e Removal of piping and components no longer essential to:'support
decommissioning operations.

» Disconnection of the control blades from the drives on the vessel lower head.
Blades are transferred to the spent fuel pool for packaging.

e Transfer of the steam separator and dryer assemblies to the dryer-separator
pool for segmentation. Segmentation will maximize the loading of the
shielded transport casks, i.e., by weight and activity. The operations are
conducted under water using remotely operated tooling and contamination
controls.

e Disassembly, segmentation and packaging of the core shroud and in-core
guide tubes. Some of the material is expected to exceed Class C disposal
requirements. As such, those segments will be packaged in a modified fuel
canister for geologic disposal. Interim storage can be in the pool, as space
permits, or in the ISFSI.

e Removal and segmentation of the remaining internals including the jet
pump assemblies, fuel support castings and core plate assembly.

e Draining and decontamination of the reactor well and permanently sealing
of the spent fuel transfer gate. Install shielded platform for segmentation of
reactor vessel. Cutting operations are performed in-air using remotely
operated equipment within a contamination control envelope, with the water
level maintained just below the cut to minimize the working area dose rates.
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Sections are transferred to the dryer-separator pool for packaging and
interim storage.

e Disconnection of the control rod drives and instrumentation tubes from
reactor vessel lower head. The lower reactor head and vessel supporting
structure will then be segmented.

e Removal of the reactor recirculation pumps. Exterior surfaces are
decontaminated and openings covered. Components can serve as their own
burial containers provided that all penetrations are properly sealed.

e Demolition of the sacrificial shield activated concrete by controlled
demolition.

At least two years prior to the anticipated date of license termination, a LTP is
required. Submitted as a supplement to the Final Safety -Analysis- Report
(FSAR), or equivalent, the plan must include: a site characterization,
description of the remaining dismantling activities, plans for site remediation,
procedures for the final radiation survey, designation of the end use of the site,
an updated cost estimate to complete the decommissioning, and any associated
environmental concerns. The NRC will notice the receipt of the plan, make the
plan available for public comment, and schedule a local hearing. LTP approval

. will be subject to any conditions and limitations as deemed appropriate by the
Commission. The licensee may then commence with the final remediation of
site facilities and services, including:

e Removal of remaining plant systems and associated components as they
become nonessential to the decommissioning program or worker health and
safety (e.g., waste collection and treatment systems, electrical power and
ventilation systems).

o Removal of the steel liners from the drywell, disposing of the activated and
contaminated sections as radioactive waste. Removal of any activated/

contaminated concrete.

e Removal of the steel liners from the steam separator and dryer pool, reactor
well, and spent fuel storage pool.

» Surveys of the decontaminated areas of the containment structure.

e Removal of the contaminated equipment and material from the Turbine and
Radwaste Buildings and any other contaminated facility. Use radiation and
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contamination control techniques until radiation surveys indicate that the
structures could be released for unrestricted access and conventional
demolition. This activity may necessitate the dismantling and disposition of
most of the systems and components (both clean and contaminated) located
within these buildings. This activity will facilitate surface decontamination
and subsequent verification surveys required prior to obtaining release for
demolition.

o Removal of the remaining components, equipment, and plant services in
support of the area release survey(s).

o Routing of material removed in the decontamination and dismantling to a
central processing area.  Material certified to be free of contamination would
be released for unrestricted disposition, e.g., as scrap, recycle, or general
disposal. Contaminated material is characterized and segregated for
additional off-site processing (disassembly, chemical cleaning, volume
reduction, and waste treatment), and/or packaged for controlled disposal at a
low-level radioactive waste disposal facility.

Incorporated into the LTP is the Final Survey Plan. This plan identifies the
radiological surveys to be performed once the decontamination activities are
completed and is developed using the guidance provided in NUREG/CR-1575,
“Multi-Agency Radiation Survey and Site Investigation Manual” (MARSSIM).[®!
This document incorporates the statistical approaches to survey design and
data interpretation used by the EPA. It also identifies state-of-the-art,
commercially available, instrumentation and procedures for conducting
radiological surveys. Use of this guidance ensures that the surveys are
conducted in a manner that provides a high degree of confidence that applicable
NRC criteria are satisfied. Once the survey is complete, the results are
provided to the NRC in a format that can be verified. The NRC then reviews
and evaluates the information, performs an independent confirmation of
radiological site conditions, and makes a determination on final termination of
the license.

The NRC will terminate the operating license if it determines that site
remediation has been performed in accordance with the LTP, and that the
terminal radiation survey and associated documentation demonstrate that the
facility is suitable for release.
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2.3

PERIOD 3 - SITE RESTORATION

Following completion of decommissioning operations, site restoration activities
may begin. Efficient removal of the contaminated materials and verification
that residual radionuclide concentrations are below the NRC limits may result
in substantial damage to many of the structures. Although performed in a
controlled and safe manner, blasting, coring, drilling, scarification (surface
removal), and the other decontamination activities will substantially degrade
power block structures, including the Reactor, Radwaste, and Turbine
Buildings. Verifying that subsurface radionuclide concentrations meet NRC site
release requirements may require removal of grade slabs and lower floors,
potentially weakening footings and structural supports. This removal activity
will be necessary for those facilities and plant areas where historical records,
when available, indicate the potential for radionuclides having been present in
the soil, where system failures have been recorded, or where it is required to
confirm that subsurface process and drain lines were not breached over. the
operating life of the station.

Prompt dismantling of site structures is clearly the most appropriate and cost-
effective option. It is unreasonable to anticipate that these structures would be
repaired and preserved after the radiological contamination is removed. The
cost to dismantle site structures with a work force already mobilized on site is
more efficient than if the process is deferred. Site facilities quickly degrade
without maintenance, adding additional expense and creating potential hazards
to the public and future workers. Abandonment creates a breeding ground for
vermin infestation and other biological hazards. '

This cost study presumes that non-essential structures and site facilities will be
dismantled as a continuation of the decommissioning activity. Foundations and
exterior walls are removed to a nominal depth of three feet below grade. The
three-foot depth allows for the placement of gravel for drainage, and topsoil so
that vegetation can be established for erosion control. Site areas affected by the
dismantling activities are restored and the plant area graded as required to
prevent ponding and inhibit the refloating of subsurface materials.

Concrete rubble produced by demolition activities is processed to remove rebar
and miscellaneous embedments. The processed material is then used on-site to
backfill voids. Excess materials are trucked off-site for disposal as construction
debris.
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2.4

POST PERIOD 3 - ISFSI OPERATIONS

The ISFSI will continue to operate under a separate and independent license
(10 CFR §72) following the relocation of the spent fuel from the plant’s storage
pools. Transfer of spent fuel to a DOE or interim facility will be exclusively from
the ISFSI once the fuel pools have been emptied and the structures released for
decommissioning. Assuming initiation of the federal Waste Management
System in 2015, transfer of spent fuel from Peach Bottom is anticipated to
continue through the year 2039. Any delay in the transfer process, for example,
due to a delay in the scheduled opening of the geologic repository, a slower
acceptance rate, or a combination of a delayed start date and lower transfer
rate, will result in a longer on-site residence time for the fuel discharge from the
reactor, and therefore additional caretaking expenses.

At the conclusion of the spent fuel transfer process, the ISFSI will be:
decommissioned. The Commission will terminate the §72 lLicense if it
determines that the remediation of the ISFSI has been performed in accordance
with an ISFSI license termination plan and that the final radiation survey and
associated documentation demonstrate that the facility is suitable for release.
Once the requirements are satisfied, the NRC can terminate the license for the
ISFSI.

The currently proposed design for the ISFSI is based upon the use of concrete
overpacks for pad storage. For purposes of this cost analysis, it is assumed that
once the inner canisters containing the spent fuel assemblies have been
removed and the license for the facility terminated, the modules can be
dismantled using conventional techniques for the demolition of reinforced
concrete. The concrete storage pad is then removed, and the area graded and
landscaped to conform to the surrounding environment.
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3. COST ESTIMATE

The cost estimates prepared for decommissioning Peach Bottom consider the unique
features of the site, including the nuclear steam supply system, power generation
systems, support services, site buildings, and ancillary facilities. The bases of the
estimates, including the sources of information relied upon, the estimating
methodology employed, site-specific considerations and other pertinent assumptions
are described in this section.

3.1

3.2

BASIS OF ESTIMATE

The current estimates were developed using the basic design information
originally generated for the decommissioning analysis prepared in 1995-96.1:0
The information was reviewed for the current estimates and updated, as
deemed necessary. The site-specific considerations and assumptions used.in the
previous estimates were also revisited. Modifications were incorporated where
new information was available or experience from ongoing decommissioning
programs provided viable alternatives or improved processes.

METHODOLOGY

The methodology used to develop this cost estimate follows the basic approach
originally presented in the ATIF/NESP-036 study report, "Guidelines for
Producing Commercial Nuclear Power Plant Decommissioning Cost
Estimates,"'11 and the US DOE "Decommissioning Handbook."12 These
documents present a unit factor method for estimating decommissioning
activity costs, which simplifies the estimating calculations. Unit factors for
concrete removal ($/cubic yard), steel removal ($/ton), and cutting costs ($/inch)
were developed using local labor rates. The activity-dependent costs were
estimated with the item quantities (cubic yards and tons), developed from plant
drawings and inventory documents. Removal rates and material costs for the
conventional disposition of components and structures relied upon information
available in the industry publication, "Building Construction Cost Data,"
published by R.S. Means.[13)

This estimate reflects lessons learned from TLG’s involvement in the
Shippingport Station Decommissioning Project, completed in 1989, as well as
the decommissioning of the Cintichem reactor, hot cells and associated facilities,
completed in 1997. In addition, the planning and engineering for the
Pathfinder, Shoreham, Rancho Seco, Trojan, Yankee Rowe, Big Rock Point,
Maine Yankee, Humboldt Bay-3, Oyster Creek, Connecticut Yankee, and San
Onofre-1 nuclear units has provided additional insight into the process, the
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regulatory aspects, and technical challenges of decommissioning commercial
nuclear units.

The unit factor method provides a demonstrable basis for establishing reliable
cost estimates. The detail provided in the unit factors, including activity
duration, labor costs (by craft), and equipment and consumable costs, ensures
that essential elements have not been omitted. Appendix A presents the
detailed development of a typical unit factor. Appendix B provides the values
contained within one set of factors developed for this analysis.

Work Difficulty Factors

account for the inefficiencies in working in a power plant environment.
WDF's were assigned to each unique set of unit factors, commensurate with: the
inefficiencies associated with working in confined, hazardous environments. -
The ranges used for the WDFs are as follows:

o Access Factor ' 10% to 20%
» Respiratory Protection Factor 10% to 50%
» Radiation/AT.ARA Factor 10% to 37%
¢ Protective Clothing Factor 10% to 30%
¢ Work Break Factor 8.33%

o Productivity ' adjustable

The factors and their associated range of values were developed in
conjunction with the ATF/NESP-036 study. The application of the factors is
discussed in more detail in that publication.

Scheduling Program Durations

The unit factors, adjusted by the WDFs as described above, are applied against
the inventory of materials to be removed in the radiologically controlled areas.
The resulting man-hours, or crew-hours, are used in the development of the
decommissioning program schedule, using resource loading and event
sequencing considerations. The scheduling of conventional removal and
dismantling activities relied upon productivity information available from the
"Building Construction Cost Data" publication.

An activity duration critical path is used to determine the total

decommissioning program schedule. The schedule is relied upon in calculating
the carrying costs, which include program management, administration, field
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3.3

engineering, equipment rental, and support services such as quality control and
security. This systematic approach for assembling decommissioning estimates
ensures a high degree of confidence in the reliability of the resulting costs.

FINANCIAL COMPONENTS OF THE COST MODEL

TLG’s proprietary decommissioning cost model, DECCER, produces a
number of distinet cost elements. These direct expenditures, however, do not
comprise the total cost to accomplish the project goal, i.e., license termination
and site restoration.

Inherent in any cost estimate that does not rely on historical data is the
inability to specify the precise source of costs imposed by factors such as tool
breakage, accidents, illnesses, weather delays, and labor stoppages. In TLG's
DECCER cost model, contingency fulfills this role. Contingency is added to
each line item to account for costs that are difficult or impossible to develop
analytically. Such costs are historically inevitable over the duration of a job
of this magnitude; therefore, this cost analysis includes funds to cover these
types of expenses.

3.3.1 Contingency

The activity- and period-dependent costs are combined to develop the
total decommissioning cost. A contingency is then applied on a line-item
basis, using one or more of the contingency types listed in the ATF/NESP-
036 study. "Contingencies" are defined in the American Association of
Cost Engineers “Project and Cost Engineers' Handbook™4 as "specific
provision for unforeseeable elements of cost within the defined project
scope; particularly important where previous experience relating
estimates and actual costs has shown that unforeseeable events which
will increase costs are likely to occur.” The cost elements in this estimate
are based upon ideal conditions and maximum efficiency; therefore,
consistent with industry practice, a contingency factor has been applied.
In the ATF/NESP-036 study, the types of unforeseeable events that are
likely to occur in decommissioning are discussed and guidelines are
provided for percentage contingency in each category. It should be noted
that contingency, as used in this estimate, does not account for price
escalation and inflation in the cost of decommissioning over the
remaining operating life of the station.

The use and role of contingency within decommissioning estimates is
not a “safety factor issue.” Safety factors provide additional security
and address situations that may never occur. Contingency funds are
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expected to be fully expended throughout the program. They also
provide assurance that sufficient funding is available to accomplish the
intended tasks. An estimate without contingency, or from which
contingency has been removed, could disrupt the orderly progression of
events and jeopardize a successful conclusion to the decommissioning
process.

For example, the most technologically challenging task in
decommissioning a commercial nuclear station will be the disposition
of the reactor vessel and internal components, which have become
highly radioactive after a lifetime of exposure to radiation produced in
the core. The disposition of these highly radicactive components forms
the basis for the critical path (schedule) for decommissioning
operations. Cost and schedule are inter-dependent and any deviation
in schedule has a significant impact on cost for performing a specific
activity.

Disposition of the reactor vessel internals involves the underwater
cutting of complex components that are highly radioactive. Costs are
based upon optimum segmentation, handling, and packaging
scenarios. The schedule is primarily dependent upon the turnaround
time for the heavily shielded shipping casks, including preparation,
loading, and decontamination of the containers for transport. The
number of casks required is a function of the pieces generated in the
segmentation activity, a value calculated on optimum performance of
the tooling employed in cutting the various subassemblies. The risk
and uncertainties associated with this task are that the expected
optimization may not be achieved, resulting in delays and additional
program costs. For this reason, contingency must be included to
mitigate the consequences of the expected inefficiencies inherent in
this complex activity, along with related concerns associated with the
operation of highly specialized tooling, field conditions, and water
clarity.

Contingency funds are an integral part of the total cost to complete the
decommissioning process. Exclusion of this component puts at risk a
successful completion of the intended tasks .and, potentially,
subsequent related activities. For this study, TLG examined the major
activity-related problems (decontamination, segmentation, equipment
handling, packaging, transport, and waste disposal) that necessitate a
contingency. Individual activity contingencies can range from 0% to
75%, depending on the degree of difficulty judged to be appropriate
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3.3.2

from TLG’s actual decommissioning experience. The contingency
values used in this study are as follows:

Decontamination 50%
Contaminated Component Removal 25%
Contaminated Component Packaging 10%
Contaminated Component Transport 15%
Low-Level Radioactive Waste Disposal 25%
Reactor Segmentation 75%
NSSS Component Removal 25%
Reactor Waste Packaging 25%
Reactor Waste Transport 25%
Reactor Vessel Component Disposal 50%
GTCC Disposal 15%
Non-Radioactive Component Removal 15%
Heavy Equipment and Tooling 15%
Supplies 25%
Engineering 15%
Energy 15%
Characterization and Termination Surveys 30%
Construction 15%
Taxes and Fees : 10%
Insurance ' ' 10%
Staffing 15%

The overall contingency, when applied to the appropriate components
of the estimates on a line item basis, results in an average value of
19.1%.

Finanecial Risk

In addition to the routine uncertainties addressed by contingency,
another cost element that is sometimes necessary to consider when
bounding decommissioning costs relates to wuncertainty, or risk.
Examples can include changes in work scope, pricing, job performance,
and other variations that could conceivably, but not necessarily, occur.
Consideration is sometimes necessary to generate a level of confidence
in the estimate, within a range of probabilities. TLG considers these
types of costs under the broad term “financial risk.” Included within
the category of financial risk are:
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e Transition activities and costs: ancillary expenses associated with
eliminating 50% to 80% of the site labor force shortly after the
cessation of plant operations, added cost for worker separation
packages throughout the decommissioning program, national or
company-mandated retraining, and retention incentives for key
personnel.

o Delays in approval of the decommissioning plan due to
intervention, public participation in local community meetings,
legal challenges, and national and local hearings.

e Changes in the project work scope from the baseline estimate,
involving the discovery of unexpected levels of contaminants,
contamination in places not previously expected, contaminated soil
previously undiscovered (either radioactive or hazardous material
contamination), variations in plant inventory or configuration not
indicated by the as-built drawings.

e Regulatory changes, e.g., affecting worker health and safety, site
release criteria, waste transportation, and disposal.

o Policy decisions altering national commitments, e.g., in the ability
to accommodate certain waste forms for disposition, or in the
timetable for such. '

e Pricing changes for basic inputs, such as labor, energy, materials,
and burial. Some of these inputs may vary slightly, e.g. -10% to
+20%; burial could vary from -50% to +200% or more.

It has been TLG’s experience that the results of a risk analysis, when
compared with the base case estimate for decommissioning, indicate
that the chances of the base decommissioning estimate’s being too high
is a low probability, and the chances that the estimate is too low is a
much higher probability. This is mostly due to the pricing uncertainty
for low-level radioactive waste burial, and to a lesser extent due to
schedule increases from changes in plant conditions and to pricing
variations in the cost of labor (both craft and staff). This cost study,
however, does not add any additional costs to the estimate for financial
risk since there is insufficient historical data from which to project
future liabilities. Consequently, it is recommended that the areas of
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3.4

uncertainty or risk be revisited periodically and addressed through
repeated revisions or updates of the base estimate:

SITE-SPECIFIC CONSIDERATIONS

There are a number of site-specific considerations that affect the method for
dismantling and removal of equipment from the site and the degree of
restoration required. The cost impact of the considerations identified below is
included in this cost study.

3.4.1 Spent Fuel

The cost to dispose of the spent fuel generated from plant operations is
not reflected within the estimate to decommission Peach Bottom.
Ultimate disposition of the spent fuel is within the province of the DOE’s
Waste Management System, as defined by the Nuclear Waste Policy Act.
As such, the disposal cost is financed by a 1 millkWhr surcharge paid
into the DOE’s waste fund during operations. However, the NRC
requires licensees to establish a program to manage and provide
funding for the management of all irradiated fuel at the reactor until
title of the fuel is transferred to the Secretary of Energy. This funding
requirement is fulfilled through inclusion of certain high-level waste
cost elements within the estimate, as described herein.

The total inventory of assemblies that will need to be handled during
decommissioning is based upon several assumptions. The pickup of-
commercial fuel is assumed to begin in the year 2015 and will proceed on
an oldest fuel first basis. The rate at which the fuel is removed from the
commercial sites is based upon an annual capacity at the geologic
repository of 3,000 metric tons. A delay in the startup of the repository,
or a decrease in the rate of acceptance rate, will correspondingly prolong
the transfer process and extend the duration that the fuel remains at the
site.

For estimating purposes, spent fuel will be removed from the Peach
Bottom site during, and following decommissioning, with the transfer
complete by the end of year 2039. Built to support continuing plant
operations, an ISFSI will be available to support decommissioning, i.e.,
the fuel residing in the pool following the cessation of plant operations
could be relocated to the ISFSI so that decommissioning can proceed on
the Reactor Building. The assemblies will be relocated to the ISFSI
during the first five years following final shutdown. Costs are included
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3.4.2

for the purchase of the 112 canisters and overpacks required to empty
the pool (an additional eight will be used to package the GTCC).

Operation and maintenance costs for the ISFSI are included within the
estimates and address the cost for staffing the facility, security,
insurance, and licensing fees. Costs are also provided for the final
disposition of the facility once the transfer is complete.

ISFSI Design Considerations

A multi-purpose (storage and transport) dry shielded storage canister
with a vertical, reinforced concrete storage silo is used as a basis for the
cost analyses. Approximately 50% of the silos are assumed to have some
level of neutron-induced activation as a result of the long-term storage of
the fuel, ie., to levels exceeding free-release limits. Approximately 10%
of the concrete and steel is assumed to be removed from the overpacks for
controlled disposal. The cost of the disposition of this material, as well as
the demolition of the ISFSI facility, is included in the estimate.

Reactor Vessel and Internal Components

The NSSS (reactor vessel and reactor recirculation system components)
will be decontaminated using chemical agents prior to the start of cutting
operations. A decontamination factor (average reduction) of 10 is
presumed. :

The reactor pressure vessel and internal components are segmented for
disposal in shielded, reusable transportation casks. Segmentation will be
performed in the dryer-separator pool, where a turntable and remote
cutter will be installed. The vessel will be segmented in place, using a
mast-mounted cutter supported off the lower head and directed from a
shielded work platform installed overhead in the reactor well
Transportation cask specifications and transportation regulations will
dictate segmentation and packaging methodology.

The dismantling of the reactor internals will generate radioactive waste
considered unsuitable for shallow land disposal, i.e., GTCC. Although the
material is not classified as high-level waste, DOE has indicated it will
accept title to this waste for disposal at the future high-level waste
repository.[l5] However, the DOE has not been forthcoming with an
acceptance criteria or disposition schedule for this material, and
numerous questions remain as to the ultimate disposal cost and waste
form requirements. As such, for purposes of this study, the GTCC has
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been packaged and disposed of as high-level waste, at a cost equivalent to
that envisioned for the spent fuel. It is not anticipated that DOE would
accept this waste prior to completing the transfer of spent fuel.
Therefore, until such time as the DOE is ready to accept GTCC waste, it
is reasonable to assume that this material would remain in storage at
Peach Bottom.

Intact disposal of the reactor vessel and internal components could
provide savings in cost and worker exposure by eliminating the complex
segmentation requirements, isolation of the GTCC material, and
transport/storage of the resulting waste packages. Portland General
Electric (PGE) was able to dispose of the Trojan reactor as an intact
package. However, the location of the Trojan Nuclear Plant on the
Columbia River simplified the transportation anatysis since:

o the reactor package could be secured to the transport vehicle for the
entire journey, i.e., the package was not lifted during transport,

e there were no man-made or natural terrain features between the
plant site and the disposal location that could produce a large drop,
and .

e transport speeds were very low, limited by the overland transport
vehicle and the river barge.

As a member of the Northwest Compact, PGE had a site available for
disposal of the package, the US Ecology facility in Washington State.
The characteristics of this arid site proved favorable in demonstrating
compliance with land disposal regulations.

It is not known whether this optiori will be available when Peach
Bottom ceases operation. Future viability of this option will depend
upon the ultimate location of the disposal site, as well as the disposal
site lcensee’s ability to accept highly radioactive packages and
effectively isolate them from the environment. Consequently, as a
bounding condition, the study assumes the reactor vessel will have to
be segmented.

TLG Services, Inc. Copyright PSEG Nuclear 19995/2000
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3.4.3

3.4.4

3.4.5

Primary System Components

Reactor recirculation piping is cut from the reactor vessel once the
water level in the vessel (used for personnel shielding during
dismantling and cutting operations in and around the vessel) is
dropped below the nozzle zone. The piping is boxed and shipped by
shielded van. The reactor recirculation pumps and motors are lifted
out intact, packaged, and transported for processing or disposal.

Main Turbine and Condenser

The main turbine will be dismantled using conventional maintenance
procedures. The turbine rotors and shafts will be removed to a laydown
area. The lower turbine casings will be removed from their anchors by
controlled demolition. The main condenser will also be disassembled and
moved to a laydown area. Material will then be prepared for
transportation to an off-site recycling facility where it will be surveyed
and designated for decontamination, volume reduction, or conventional
disposal or controlled disposal. Components will be packaged and readied
for transport in accordance with the intended disposition.

Transportation Methods

Contaminated piping, components, and structural material other than
the highly activated reactor vessel and internal components will qualify
as LSA-I, II or III or Surface Contaminated Object, SCO-I or II, as
described in Title 49 of the Code of Federal Regulations.'8] The
contaminated material will be packaged in Industrial Packages (IP I, II,
or ITI) for transport unless demonstrated to qualify as their own shipping
containers. The reactor vessel and internal components are expected to
be transported in accordance with §71, as Type B. It is conceivable that
the reactor, due to its limited specific activity, could qualify as LSA II or
III. However, the high radiation levels on the outer surface would
require that additional shielding be incorporated within the packaging so
as to attenuate the dose to levels acceptable for transport.

Transport of the highly activated metal, produced in the segmentation of
the reactor vessel and internal components, will be by shielded truck
cask. Cask shipments may exceed 95,000 pounds, including vessel
segment(s), supplementary shielding, cask tie-downs, and tractor-trailer.
The maximum level of activity per shipment assumed permissible was
based upon the license limits of the available shielded transport casks.

lTLG Services, Inc. Copyright PSEG Nuclear 1999/2000
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The segmentation scheme for the vessel and internal segments are
designed to meet these limits.

The transport of large intact components, e.g., large heat exchangers and
other oversized components, will be by a combination of truck, barge,
and/or multi-wheeled transporter.

The low-level radioactive waste requiring controlled disposal will be sent
to one of two currently available burial facilities. Transportation costs
are based upon the mileage to either the Envirocare facility in Clive,
Utah, or the Barnwell facility in South Carolina. Memphis, Tennessee
will be used as the destination for off-site processing. Transportation
costs are estimated using published tariffs from Tri-State Motor
Transit.17

Low-Level Radioactive Waste Disposal

To the greatest extent practical, metallic material generated in the
decontamination and dismantling processes will be treated to reduce the
total volume requiring controlled disposal. The treated material, meeting
the regulatory and/or site release criterion, will be released as scrap,
requiring no further cost consideration. Conditioning and recovery of the
waste stream will be performed off site at a licensed processing center.

Material requiring controlled disposal will be packaged and transported
to one of two currently available burial facilities. Very low-level
radioactive material, e.g., structural steel and contaminated concrete,
will be sent to Envirocare. More highly contaminated and activated

" material will be sent to Barnwell. Disposal fees are based upon current

charges for operating waste with surcharges added for the highly
activated components, e.g., generated in the segmentation of the reactor
vessel.

Site Conditions Following Decommissioning

The NRC will terminate (or amend) the site licenses if it determines that
site remediation has been performed in accordance with the license
termination plan, and that the terminal radiation survey and associated
documentation demonstrate that the facility is suitable for release. The
NRC'’s involvement in the decommissioning process will end at this point.
Building codes and environmental regulations will dictate the next step
in the decommissioning process, as well as Exelon Generation’s own

TLG Services, Inc. Copyright PSEG Nuclear 1995/2000




Peach Bottom Atomic Power Station

218

Document P07-1425-004, Rev. 0

Decommissioning Cost Analysis Section 8, Page 12 of 18

3.5

future plans for the site, e.g., the electrical switchyard will remain in
support of the electrical transmission and distribution system.

The large underground tunnels between the cooling water intake,
Turbine Building, and cooling tower will be isolated, sealed, and
abandoned in place. Site utility and service piping are abandoned in

- place. Electrical manholes are backfilled with suitable earthen material

and abandoned. Asphalt surfaces in the immediate vicinity of site
buildings are broken up and the material used for backfill on site, if
needed. The site access road will remain.

The estimate does not assume the remediation of any significant volume
of contaminated soil. This assumption may be affected by continued plant
operations and/or future regulatory actions, such as the development of
site-specific release criteria.

Structures will be removed to a nominal depth of three feet below grade.
Concrete rubble generated from demolition activities will be processed
and made available as clean fill. The site will be graded following the
removal of non-essential structures to conform to the adjacent landscape,
and vegetation will be established to inhibit erosion.

ASSUMPTIONS

The following are the major assumptions made in the development of the
estimate for decommissioning the site. Decommissioning activities will be
performed in accordance with the current regulations that are assumed to be in
place at the time of decommissioning.

3.5.1 Estimating Basis

The study follows the principles of ALARA through the use of work
duration adjustment factors. These factors address the impact of
activities such as radiological protection instruction, mock-up training,
and the use of respiratory protection and protective clothing. The factors
lengthen a task's duration, increasing costs and lengthening the overall
schedule. ALARA planning is considered in the costs for engineering and
planning, and in the development of activity specifications and detailed
procedures. Changes to worker exposure limits may impact the
decommissioning cost and project schedule.

TLG Services, Inc. Copyright PSEG Nuclear 19992000
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3.5.2 Labor Costs

3.5.3

The craft labor required to decontaminate and dismantle the nuclear
units will be acquired through standard site contracting practices. The
current cost of labor at the site is used as an estimating basis. Costs for
site administration, operations, construction, and maintenance personnel
are based upon average salary information provided by Exelon Nuclear.

Exelon Generation, as the licensee, will oversee the decommissioning
operations and provide site security, radiological controls, and overall site
administration. Exelon Nuclear will provide contract management of the
decommissioning labor force and subcontractors. Engineering services for
preparing the activity specifications, work procedures, activation, and
structural analyses, are provided by Exelon Nuclear personnel.

The costs associated for the transition of the operating organization to
decommissioning, e.g., separation packages, retraining, severance, and
incentives are not included in this estimate and are considered to be
ongoing operating expenses.

Design Conditions

Any fuel cladding failure that occurred during the lifetime of the plant is
assumed to have released fission products at sufficiently low levels that
the buildup of quantities of long-lived isotopes (e.g., cesium-137,
strontium-90, or transuranics) has been prevented from reaching levels
exceeding those that permit the major NSSS components to be shipped
under current transportation regulations and disposal requirements.

The curie contents of the vessel and internals at final shutdown are
derived from those listed in NUREG/CR-3474.018] Actual estimates are
derived from the curie/gram values in NUREG/CR-3474 and adjusted for
the different mass of Peach Bottom components, projected operating life,
and different periods of decay. Additional short-lived isotopes were
derived from NUREG/CR-01300% and NUREG/CR-06722% and
benchmarked to the long-lived values from NUREG/CR-3474.

The disposal cost for the control blades removed from the vessel with the
final core load is included within the estimate. Disposition of any blades
stored in the pools from operations is considered an operating expense
and therefore not accounted for in the estimates.
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Activation of the Reactor Building structure is confined to the sacrificial
shield in this estimate. More extensive activation (at very low levels) of
the interior structures within containment has been detected at several
reactors and the owners have elected to dispose of the affected material
at a controlled facility rather than reuse the material as fill on site or
send it to a landfill. The ultimate disposition of the material removed
from the Reactor Building will depend upon the site release criteria
selected and the designated end use for the site.

3.5.4 General
Transition Activities

Existing warehouses will be cleared of non-essential material and remain
for use by Exelon Nuclear and its subcontractors. The warehouses may.
be dismantled as they become surplus to the decommissioning program.
The plant’s operating staff will perform the following activities at no
additional cost or credit to the project during the transition period:

¢ Drain and collect fuel oils, lubricating oils, and transformer oils for
recycle and/or sale.
o Excess acid, caustic, and all chemicals listed will be removed.

Scrap and Salvage

The existing plant equipment is considered obsolete and suitable for
scrap as deadweight quantities only. Exelon Nuclear will make
economically reasonable efforts to salvage equipment following final
plant shutdown. However, dismantling techniques assumed by TLG for
equipment in this estimate are not consistent with removal techniques
required for salvage (resale) of equipment. Experience has indicated
that some buyers wanted equipment stripped down to very specific
requirements before they would consider purchase. This required
expensive rework after the equipment had been removed from its
‘installed location. Since placing a salvage value on this machinery and
equipment would be speculative, and the value would be small in
comparison to the overall decommissioning expenses, this estimate
does not attempt to quantify the value that Exelon Nuclear may
realize based upon those efforts. ' _

It is assumed, for purposes of this estimate, that any value received
from the sale of scrap generated in the dismantling process would be
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more than offset by the on-site processing costs. The dismantling
techniques assumed in the decommissioning estimate do not include
the additional cost for size reduction and preparation to meet “furnace
ready” conditions. For example, the recovery of copper from electrical
cabling from a facility currently being decommissioned has required
the removal and disposition of the PCB-contaminated insulation, an
added expense. With a volatile market, the potential profit margin in
scrap recovery is highly speculative, regardless of the ability to free
release this material. This assumption is an implicit recognition of
scrap value in the disposal of clean metallic waste at no additional cost
to the project.

Furniture, tools, mobile equipment such as forklifts, trucks, bulldogers,
and other such items of personal property owned by Exelon Nuclear will
be removed at mno cost or credit to the decommissioning project.
Disposition may include relocation to other generating facilities. Spare
parts will also be made available for alternative use.

Energy

For estimating purposes, the plant is assumed to be de-energized, with
the exception of those facilities associated with spent fuel storage.
Replacement power costs are used for the cost of energy consumption
during decommissioning for tooling, lighting, ventilation, and essential
services.

Insurance

Costs for continuing coverage (nuclear liability and property
insurance) following cessation of plant operations and during
decommissioning are included and based upon current operating
premiums. Reductions in premiums, throughout the decommissioning
process, are based upon the guidance and the limits for coverage
defined in the NRC’s proposed rulemaking “Financial Protection
« Requirements for Permanently Shutdown Nuclear Power Reactors.”
The NRC’s financial protection requirements are based on various
reactor (and spent fuel) configurations.

Property Taxes

Property tax payments are assume to continue after the shutdown of the
generating station and are based upon land value only.

TLG Services, Inc. . Copyright PSEG Nuclear 1995/2000
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Site Modifications

The perimeter fence and in-plant security barriers will be moved, as
appropriate, to conform to the Site Security Plan in force during the
various stages of the project.

3.6 COST ESTIMATE SUMMARY

The costs projected for the decommissioning of Peach Bottom are provided in
Tables 3.1 and 3.2. Decommissioning costs are reported in the year of projected
expenditure; however, the values are provided in thousands of 2002 dollars.
Costs are not inflated, escalated, or discounted over the period of expenditure.

The annual expenditures are based upon the detailed activity costs reported in
Appendix C, along with the schedule discussed in Section 4.
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TABLE 3.1
SCHEDULE OF ANNUAL EXPENDITURES BY PERIOD, UNIT 2
(Thousands, 2002 Dollars)

0008/666 T 40219\ HAS 1YSriddo]

Period 2 Period 3 Period 4 Period 5
Period 1 Decommissioning Site Dry Fuel ISFSI
Year Preparations Operations Restoration Storage Decommissioning Totals
20313 20,225 20,225
2014 61,845 61,845
2015 8,416 102,029 110,446
2016 100,653 100,653
2017 78,520 78,5620
2018 78,620 78,520
2019 52,569 52,669
2020 11,077 11,077
2021 11,946 6,134 18,080
- 2022 - 14,082 14,082
2023 © 8,796 467 9,264
2024 1,248 1,248
2025 1,245 - 1,246
2026 1,245 1,245
2027 1,245 1,245
2028 1,248 1,248
2029 1,245 1,245 -
2030 1,245 1,245
2031 1,245 1,245
2032 1,248 1,248
2033 1,245 1,245
2034 1,245 1,245
2035 1,245 1,245
2036 1,248 1,248
2037 1,245 1,245
2038 1,245 1,245
2039 15,027 15,027
90,486 435,314 29,013 34,177 [Unit 3] 588,990
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TABLE 3.2
. SCHEDULE OF ANNUAL EXPENDITURES BY PERIOD, UNIT 3
(Thousands, 2002 Dollars)

Period 2 Period 3 Period 4 Period 5

Period 1 Decommissioning Site Dry Fuel ISFSI
Year Preparations Operations Restoration Storage Decommissioning Totals
2014 17,759 ' 17,759
2015 46,994 46,994
2016 - 808 95,409 _ 96,218
2017 96,466 96,466
2018 103,883 103,883
2019 104,382 104,382
2020 70,794 70,794
2021 14,847 13,164 28,011
2022 30,219 30,219
2023 18,877 1,679 20,456
2024 4,218 4,218
2026 4,207 . 4,207
2026 4,207 _ 4,207
2027 4,207 4,207
2028 4,218 4,218
2029 4,207 4,207
2030 ' 4,207 4,207
2031 4,207 4,207
2032 4,218 4,218
2033 . 4,207 4,207
2034 . 4,207 4,207
2035 , 4,207 4,207
2036 ' . 4,218 4,218
2037 4,207 4,207
2038 4,207 - 4,207
2039 , 18,045 96 18,141
2040 8,608 8,608

65,662 485,782 62,260 82,7713 8,704 ' 705,080
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4. SCHEDULE ESTIMATE

The schedule for the decommissioning scenarios considered in this study follows the
sequence presented in the ATF/NESP-036 study, with minor changes to reflect recent
experience and site-specific constraints. In addition, the scheduling has been revised
to reflect the required cooling period for the spent fuel.

A schedule or sequence of activities is presented in Figure 4.1. The schedule reflects
the prompt decommissioning alternative and the start date consistent with a
scheduled shutdown in 2013 for Unit 2 and 2014 for Unit 3. The sequence assumes
that fuel will be removed from the spent fuel pool within the first five years. The key
activities listed in the schedule do not reflect a one-to-one correspondence with those
activities in the Appendix C cost table, but reflect dividing some activities for clarity
and combining others for convenience. The schedule was prepared using the “Microsoft
Project 2000” computer software.l2l!

41 SCHEDULE ESTIMATE ASSUMPTIONS

The schedule was generated using a precedence network and associated
software. Activity durations are based upon the actual man-hour estimates
calculated for each area. The schedule was assembled by sequencing the work
areas, considering work crew availability and material access/egress. The

following assumptions were made in the development of the decommissioning
schedule: '

. e The Reactor Building will continue to serve as the spent fuel storage/
transfer facility until such time that all spent fuel has been removed from
site. The Reactor Building is expected to operate for apprommately five
years after the cessation of operations.

o All work (except vessel and internals removal activities) will be performed
during an 8-hour workday, 5 days per week, with no overtime. There are
eleven paid holidays per year.

¢ Reactor and internals removal activities are performed by using separate
crews for different activities working on different shifts, with a
corresponding backshift charge for the second shift.

o Multiple crews work parallel activities to the maximum extent possible,
consistent with: optimum efficiency; adequate access for cutting, removal
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and laydown space; and the stringent safety measures necessary during
demolition of heavy components and structures.

e For plant systems removal, the systems with the longest removal durations
in areas on the critical path are considered to determine the duration of the
activity.

4.2 PROJECT SCHEDULE

The period-dependent costs presented in Appendix C are based upon the
durations developed in the schedule for the decommissioning of Peach Bottom.
Durations are established between several milestones in each project period;
these durations are used to establish a critical path for the entire project. In
turn, the critical path duration for each period is used as the basis for
determining the period-dependent costs.

Project timelines are shown in this section as Figure 4.2. Milestone dates are
based on a 40-year plant operating life from the issuance of the operating
license, a five-year wet storage period for the last core discharge, and continued
operation of the ISFSI until DOE can complete the transfer.
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DECOMMISSIONING ACTIVITY SCHEDULE

Task Name 13]n4]5]u6]u7[18]'19] 20 |21 [ 2223

Peach Bottom Unit 2 & 3 schedule B 1
e e e e e e e e e e e o] ‘: S I
esiod 1a Unic - S throngnsemsition g i i 4 b
Certﬂicate of permanent cessatmn of operatlons submtted ’ : : : : : :

" Foel storage posl operaiions R IS B S S N S T
I Dryfuel st.orageo;;eram:ls - e e E:] ,
Reconﬁgure plant e e %
""’"“ﬂé}&é‘cﬁ;&}p&i{c{{;s [ O s T S S S S SO B
Ry cmacmmat;on___- e e e ot e ot e e [:]
" PSDAR submitted T R TS A A
'"""'"ﬁ?r]&e"{ééé&ﬁ?a&'i;&éméﬁéﬁi removal uffuelsubmttéa o 0 S
T sne"s;;_c}ﬁ“c'}a}éommssmmng cost estlmate s"ﬁi':ia'uit—ed ] e
" DOCstafimobilized T e
" Period 1b Unit 2 - Decommxssm};i}lgprepa{anons 3 77 I S S A S
Fuel storage pooloperatio—::;s~ T @
T iéconﬁgure plant (continued) o T % ' : :
) Dry fuel storage operations i i T [:] ' '
“"P'repare detaﬂ'efd';&fkﬁiéée—&&"é;“ [ O T T R T
e R T T . — D
" Isolate spentfuelpool T o N A T T B
PeBE{a 2a Unit 2”“17&&?55#55&555&&51 T |BEEE 72 H R

. Y storage poDl operat1 e e et et s :j
" Dryfuel storage operations A S R S T T A
ﬁpEAEJnf&?é;"c{a{i)e"s's’éf{éﬁa@ R 1 A R S T R
e e st o e e e %
Remammglarg_eNéSScomp;ne—nEs n—i‘l.sposmon' ' T . [|
T systems e e e ::
”"Mam'curbme/generator e e e ' :]
Main soinsee S - e [___:|

" License termination plan submitted . 0 : : : ' '
Penod 2kamt2 Decontammatléa-zv;;t fuel) S T ' r!—P_l : '

" Fuel: st_orage pool operamb;s*” [::] ; l '
Dryfuel storage operahons S : I::::] ‘ ‘ ‘

Milestone ¢ Summary task I 1

Critical Path Task V777777777 PeromedbuingPeriod [ |

TLG Services, Inc.

Copyright PSEG Nuclear 1999/2000




Peach Bottom Atomic Power Station
Decommissioning Cost Analysis

FIGURE 4.1

(continued)

Document P07-1425-004, Rev. 0
Section 4, Page 4 of 6

Task Name

13 |'14

'22 |'23

Remove systems not supporting wet fuel storage

|'15 |'1s| 17} 18[‘19['20]'21

N Decon bmldmgs not supportmgwetfuel storage T _—1 l . E::::] : : :
" Liconse terniation ian approved A I S I U A
) Fuel storage pool avaﬂable for decommxssmnmgmu ST 1 '. ' ‘ '
D;au;ta;n;n—a—t;c-n;—follomngwet fuel torage ; : : ' T_I . ' '

Dry fuelstorage operations I =
e remal—n;nés}st;:;lsm— e e e e e e e [::]
T Deconwetfuelstora-g;;ré;._ e [:]
Penod 2d Unit 2 - Delay before license termmatmnmm‘ o . r-ll ‘

" Unit 3 Operations R B~ R N T A
" Shutdown Unit 3 "' ' . '
 Period 1a Unit 3- Shutdown through transition ea: i
" Certificate of pé;ﬁ;a.;e;t";ésatigli ;>f operatmns submtted ] ' 0‘ . : : ' ’ :
. Fuelstoragepooloperatmns e e %
" Dry fuel storage operations [ A o [ A S S
" Reconfigureplant | 22
o Prepare acuwtyspeclﬁcaho—ns_< e e e I_—:]
- Pe}'f;ﬁ{smech;r;c'é;;;hbh Y A o T N N N
T T ’

 Weition cestficate of permanent emoval of fecl svbisited | | i i b i i
site spec:.ﬁc decomnussmnmgcos—t_eéi';late submtté({ T : '0 ; I : :
" DOC staff mobilized o o ’

" erod 1b Uit - Desemmissommg proparations | i oig i bi i
i?EéiZié?éée;&i'c?éeramné“"m"w'""m' R Y I I I N N
~ g L
g

Docan 558 gl
Isolate. spent fuel pool N ) ' D ‘ ‘ . ‘ .
PenodZaUmt3 Large componentremoval m . : . E
Fuel. storage pool operatxons : m ' .

Dry fuel sborage operatmns o - " l::] . : ' :
Preparation for reactor vessel removal ‘ : ‘

Milestone ’ Summary task l-_'_l
Critical Path Task V7777777 PedormedDuringPeriod [ |

TLG Services, Inc.

Copyright PSEG Nuclear 1999/2060 '




Peach Bottom Atomic Power Station -
Decommissioning Cost Analysis

FIGURE 4.1

(continued)

229

Document P07-1425-004, Rev. 0
Section 4, Page 5 of 6

Task Name 13 }'14]'15 !‘16 |'17 '8 | 19 |'20 ['21 |'22J 23
Reactor vesel & iternale | e
) Rema;mng lar| eNSSS components dlsposmon T . : ' ﬂ : .
" Non-essentia ! ms - I::] :
) Mam turbmelgenerator T : ! ]::] : ‘
i e e o [::]
" License termnanonpiansubm;ted ) T B o ‘
 Period 2b Unit 3 - Decontamination (wetfoe) | i i i i Pz o
W"—W}i:‘x;ei.s;:;ra_ge pool operations T M
" Dryfuelstorage operations | i i oiob T b
o Remove systems not s_l;;)i)o—raﬁgv;:cge_l.sit;rage"" T . :[:: : .: .
 Doson buidings not supportivg wet el sirags e
"—""_ﬂ;énse ‘termination p] plan approved T ‘
" Fuel storage pool ava;lable for decomm1ss1omn—g" B : : : ‘ ‘. : .
- Penod 2¢ Unit 3- ‘Decontamination followmg wet fuefst&:age S : ' ' : @
o Dry fuel storage operatxons“—“_m T . @
" Bemove remaiming systems | i oboioi o on Qb
e Decor:vs;;:}:zels;&;ge R
) Per"xa& 2e Unit 2 & 3 - Plant hée_xi;é w?&i;;hon'w"w T SR AR R R AN ;B
""" Dry fuel stom';é'égéianons o [ A R 7
" Final Site Survey o o - ' ' E .
" NRC ;;_néw&approval T T ) § : : , ' :
_ . Partsalicensetemm;;:;d e e e e e e e e .
" Period 3b Unit 2! oratic B S N 777
" Dryfuel storage operations A N NN /77,
) -iﬁ:ici1;gdemohﬁons, backfill andlandscapmé T . : m

Milestone
Critical Path Task

4
W22

Summary task r._l
Performed During Period :::

TLG Services, Inc.

Copyright PSEG Nuclear 1899/2000




Peach Bottom Atomic Power Station

230

Document P07-1425-004, Rev. 0

TLG Services, Inc.

Decommissioning Cost Analysis Section 4, Page 6 of 6
FIGURE 4.2
DECOMMISSIONING TIMELINE
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5. RADIOACTIVE WASTES

The objectives of the decommissioning process are the removal of all radioactive
material from the site that would restrict its future use and the termination of the
NRC license(s). This currently requires the remediation of all radioactive material at
the site in excess of applicable legal limits. Under the Atomic Energy Act,?2 the NRC
is responsible for protecting the public from sources of ionizing radiation. Title 10 of
the Code of Federal Regulations delineates the production, utilization, and disposal of
radioactive materials and processes. In particular, 10 CFR §71 defines radioactive
material and 10 CFR §61 specifies its disposition.

Most of the materials being transported for controlled burial are categorized as Low

Specific Activity (LSA) or Surface Contaminated Object (SCO) materials containing

Type A quantities, as defined in 49 CFR §173-178. Shipping containers are required to .
be Industrial Packages (IP-1, IP-2 or IP-3). For this study, commercially available

steel containers are presumed to be used for the disposal of piping, small components,

and concrete. Larger components can serve as their own containers, with proper

closure of all openings, access ways, and penetrations.

The volumes of radioactive waste generated during the various decommissioning
activities at the site are shown on a line-item basis in Appendix C and summarized in
Table 5.1. The quantified waste volume summary shown in this table is consistent
with §61 classifications. The volumes are calculated based on the exterior dimensions
for containerized material. The volumes are calculated on the displaced volume of
components serving as their own waste containers. '

The reactor vessel and internals are categorized as large quantity shipments and,

accordingly, will be shipped in reusable, shielded truck casks with disposable liners. In

calculating disposal costs, the burial fees are applied against the liner volume and the .
special handling requirements of the payload. Packaging efficiencies are lower for the

highly activated materials (greater than Type A quantity waste), where high

concentrations of gamma-emitting radionuclides limit the capacity of the shipping

canisters. '

No process system containing/handling radioactive substances at shutdown is
presumed to meet material release criteria by decay alone, i.e., systems radioactive at
shutdown will still be radioactive over the time period during which the
decommissioning is accomplished, due to the presence of long-lived radionuclides.
While the dose rates decrease with time, radionuclides such as 137Cs will still control
the disposition requirements. '
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The waste material generated in the decontamination and dismantling of Peach
Bottom will primarily be generated during Period 2. Material considered potentially
contaminated when removed from the radiologically controlled area will be sent to
processing facilities for conditioning and disposal at a unit cost of $2.00 per pound.
Heavily contaminated components and activated materials will be routed for
controlled disposal. The disposal volumes reported in the table reflects the savings
resulting from reprocessing and recycling.

For purposes of constructing the estimate, the rate schedule for the Barnwell facility
was used as a proxy for the higher activity waste. This schedule was used to estimate
the disposal fees for the majority of plant components and activated concrete deemed
unsuitable for processing or recovery. An average disposal rate of $433 per cubic foot
was used, with additional surcharges for activity, dose rate and/or handling added, as
appropriate for the particular package.

The remaining volume of contaminated metallic and concrete debris will be disposed of
at the Envirocare facility. This includes lower activity material such as miscellaneous
steel, metal siding, scaffolding and structural steel. A rate of $298 per cubic foot was
used for containerized waste, $70 per cubic foot for disposal of DAW, and
approximately $20 per cubic foot for bulk material, e.g., concrete.
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TABLE 5.1

DECOMMISSIONING WASTE SUMMARY
UNIT 2

Waste Volume Weight
Class! (cubic feet) (pounds)

Low-Level Radioactive Waste

Barnwell, South Carolina (contaminated/activated metallic waste and ¢&ncrete)

A 77,882 6,798,729
B 17,783 ' 2,763,680
C 804 50,930

Envirocare, Utah (miscellaneous steel, contaminated/activated concrete)

Containerized/DAW A 43,219 3,832,401
Bulk A 29,345 1,497,241

Geologic Repository (Greater-than Class C)

>C 748 155,911

Total 2 : 169,779 15,098,892
Processed Waste (Off-Site) 160,500

Scrap Metal | ' 63,534,000

1 Waste is classified according to the requirements as delineated in Title 10 CFR, Part 61.55
2 Columns may not add due to rounding,
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TABLE 5.2

DECOMMISSIONING WASTE SUMMARY
UNIT 3

Waste Volume Weight
Class! (cubic feet) (pounds)

Low-Level Radioactive Waste

Barnwell, South Carolina (contaminated/activated metallic waste and concrete)

A 87,810 7,568,011
B 19,103 2,939,360
C 804 50,930

Envirocare, Utah (miscellaneous steel, contaminated/activated concrete)

Containerized/DAW A 55,853 5,246,234
~ Bulk A 37,983 2,049,815

Geologic Repository (Greater-than Class C)

>C 748 155,911
Total 2 | 202,300 18,010,261
Processed Waste (Off-Site) 180,173
Scrap Metal 93,730,000

1 Waste is classified according to the requirements as delineated in Title 10 CFR, Part 61.55
2 Columns may not add due to rounding.
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6. RESULTS

Costs were developed to decommission Peach Bottom following a scheduled
cessation of plant operations. The analysis relied upon the site-specific, technical
‘information developed for a previous analysis prepared in 1995-96, then updated to
reflect current plant conditions and operating assumptions. While not an
engineering study, the estimate does provide PSEG Power with sufficient
information to assess its financial obligations as they pertain to the eventual
decommissioning of the nuclear station.

The estimate described in this report is based on numerous fundamental
assumptions, including regulatory requirements, project contingencies, low-level
radioactive waste disposal practices, high-level radioactive waste management
options, and site restoration requirements. The decommissioning scenario assumes
continued operation of the plant’s spent fuel pool for approximately five years
following the cessation of operations for continued cooling of the assemblies. An
ISFSI will be used to safeguard the spent fuel, once sufficiently cooled, until such
time that the DOE can complete the transfer of the assemiblies to its repository.
The scenario also includes the costs for the dismantling of non-essential structures
and limited restoration of the site.

The cost projected to promptly decommission Peach Bottom is estimated to be
$1.294 billion. The majority of this cost (approximately 94.2%) is associated with the
physical decontamination and dismantling of the nuclear unit and caretaking of the
spent fuel, so that the license could be terminated. The remaining 5.8% is for the
demolition of the remaining structures and limited restoration of the site.

The primary cost contributors, identified in Table 6.1, are either labor-related or
associated with the management and disposition of the radioactive waste. Program
management is the largest single contributor to the overall cost. The magnitude of
the expense is a function of both the size of the organization required to manage the
decommissioning and the duration of the program. It is assumed, for purposes of
this analysis, that Exelon Nuclear will oversee the decommissioning program,
managing the decommissioning labor force and the associated subcontractors. The
size and composition of the management organization varies with the
decommissioning phase and associated site activities. However, once the operating
licenses have been terminated, the staff is substantially reduced for the
conventional demolition and restoration of the site, and the long-term care of the
spent fuel. :
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As described in this report, the spent fuel pool will remain operational for
approximately five years following the cessation of plant operation. The pool will be
isolated and an independent spent fuel island created. This will allow
decommissioning operations to proceed in and around the Reactor Building. Over
the five-year period, the spent fuel will be packaged into transportable steel
canisters for loading into a DOE-provided transport cask. The canisters will be
stored in concrete overpacks at the ISFSI until DOE is able to receive them. Dry
storage of the fuel under a separate license provides additional flexibility in the
event DOE 1s not able to meet the current timetable for completing the transfer of
assemblies to an off-site facility and minimizes the associated caretaking expenses
incurred by Exelon Nuclear.

The cost for waste disposal includes only those costs associated with the controlled
disposition of the low-level radioactive waste generated from decontamination and
dismantling activities, including plant equipment and components, structural
material, filters, resins and dry-active waste. As described in Section 5, disposal of
the lower level material, including concrete and structural steel, will be at the
Envirocare facility. The more highly radioactive material will be sent to the
Barnwell facility, with the exception of selected reactor vessel components. Highly
activated components, requiring additional isolation from the environment, are
packaged for geologic disposal. The cost of geologic disposal is based upon a cost
equivalent for spent fuel.

A significant portion of the metallic waste is designated for additional processing
and treatment at an off-site facility. Processing reduces the volume of material
requiring controlled disposal through such techniques and processes as survey and
sorting, decontamination and volume reduction. The material that cannot be
unconditionally released will be packaged for controlled disposal at one of the
currently operating facilities. The costs identified for processing are all-inclusive,
incorporating the ultimate disposition of the material.

Removal costs reflect the labor-intensive nature of the decommissioning process and
the management controls required to ensure a safe and successful program.
Decontamination and packaging costs also have a large labor component that is
based upon prevailing union wages. Non-radiological demolition is a natural
extension of the decommissioning process. The methods employed in
decontamination and dismantling are generally destructive and indiscriminate in
inflicting collateral damage. With a work force mobilized to support
decommissioning operations, non-radiological demolition can be an integrated
activity and a logical expansion of the work being performed in the process of
terminating the operating license. Prompt demolition reduces future liabilities and
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could be more cost-effective than deferral, due to the ultimate deterioration of
facilities (and therefore the working conditions).

The reported cost for transport includes the tariffs and surcharges associated with
moving large components and/or overweight shielded casks overland, as well as the
general expense, e.g., labor and fuel, of transporting material to the destinations
identified in this report. For purposes of this estimate, material will be primarily
moved overland by truck.

Decontamination will be used to reduce the plant’s radiation fields and minimize
worker exposure. Slightly contaminated material or material located within a
contaminated area will be sent to an off-site processing center, i.e., this estimate
does not assume that contaminated plant components and equipment could be
economically decontaminated for uncontrolled release in-situ. Centralized
processing centers have proven to be a more efficient means of handling the large
volumes of material produced in the dismantling of a nuclear unit.

License termination survey costs are associated with the labor intensive and
complex activity of verifying that contamination has been removed from the site to
the levels specified by the regulating agency. This process involves a systematic
survey of all remaining plant surface areas and surrounding environs, sampling,
isotopic analysis and documentation -of the findings. The status of any plant
components and materials not removed in the decommissioning process will also
need to be confirmed and will add to the expense of surveying the facilities alone.

The remaining costs include allocations for heavy equipment and temporary
services, and other expenses such as regulatory fees and the premiums for nuclear
insurance. While site operating costs are greatly reduced following the final
cessation of plant operations, certain administrative functions do need to be
maintained either at a basic functional or regulatory level.
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TABLE 6.1
SUMMARY OF DECOMMISSIONING COST ELEMENTS
UNIT 2

Cost 2002$ Percent of
Work Category (thousands) Total Costs
Decontamination 14,4844 2.5
Removal 69,674.0 11.8
Packaging 14,487.4 2.5
Transportation 4,740.9 0.8
Waste Disposal 116,517.7 19.8
Off-site Waste Processing 36,916.5 6.3
Program Management (including Engineering and Security) 188,969.1 32.1
Spent Fuel Pool Isolation 9,060.3 1.5
ISFSI Related (including capital) 80,073.9 13.6
Insurance and Regulatory Fees 8,772.8 1.5
Energy 18,616.6 3.2
Characterization and Licensing Surveys 5,676.0 1.0
Misc. Equipment and Site Services 20,999.9 3.6
Total 583,989.5 100.0

Note: Columns may not add due to rounding
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TABLE 6.2
SUMMARY OF DECOMMISSIONING COST ELEMENTS
UNIT 3

Cost 200283 Percent of
Work Category (thousands) Total Costs
Decontamination 17,010.1 2.4
Removal 102,950.1 14.6
Packaging 14,934.5 2.1
Transportation 5,246.9 0.7
Waste Disposal 123,945.7 17.6
Off-site Waste Processing 41,441.3 5.9
Program Management (including Engineering and Security) 257,180.4 36.5
Spent Fuel Pool Isclation 6,040.2 0.9
ISFSI Related (including capital) _ 81,571.1 11.6
Insurance and Regulatory Fees 8,348.1 1.2
Energy 18,470.1 2.6
Characterization and Licensing Surveys 6,363.3 0.9
Misc. Equipment and Site Services 21,578.6 3.1
Total ' 705,080.4 100.0

Note: Columns may not add due to rounding
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APPENDIX A
UNIT COST FACTOR DEVELOPMENT

Example:  Unit Factor for Removal of Contaminated Heat Exchanger < 3,000 Ibs.
1. SCOPE
Heat exchangers weighing < 3,000 lbs. will be removed in one piece using a crane or

small hoist. They will be disconnected from the inlet and outlet piping. The heat
exchanger will be sent to the waste processing area.

2. CALCULATIONS

Act Activity. Activity Critical
ID  Description Duration Duration

a  Remove insulation 60 (b)

b  Mount pipe cutters 60 60

¢ Install contamination controls 20 (b)

d  Disconnect inlet and outlet lines - _ 60 60

e Cap openings 20 )]

f  Rig for removal 30 30

g  Unbolt from mounts 30 30

h  Remove contamination controls 15 15

i Remove, wrap in plastic, send to the waste processing area 60 60

' Totals (Activity/Critical) ' 355 255

Duration adjustment(s):

+ Respiratory protection adjustment (50% of critical duration) 128

+ Radiation/ALARA adjustment (37.08% of critical duration) 95

Adjusted work duration 478

+ Protective clothing adjustment (30% of adjusted duration) ‘ 143

Productive work duration 621

+ Work break adjustment (8.33 % of productive duration) - 52
Total work duration min 673 min

*¥% Total duration = 11.217 hr *¥*%
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APPENDIX A
(continued)

3. LABOR REQUIRED

Crew Number "Duration Rate Cost
(hr) ($/hr)

Laborers 3.00 11.217 22.50 757.15
Craftsmen 2.00 11.217 34.13 765.67
Foreman 1.00 11.217 36.29 407.06
General Foreman 0.25 11.2317 43.54 122.10
Fire Watch 0.05 11.217 22.50 12.62
Health Physics Technician 1.00 11.217 40.48 454.06
Total labor cost $2,518.66

4. EQUIPMENT & CONSUMABLES COSTS
Equipment Costs none

Consumables/Materials Costs

-Gas torch consumables 1 @ $4.23/hr x 1 hr {1} $4.23
-Blotting paper 50 @ $0.44 sq ft {2} $22.00
-Plastic sheets/bags 50 @ $0.11/sq ft {3} B $5.50
Subtotal cost of equipment and materials $31.73
Overhead & sales tax on equipment and materials @ 16.00 % $5.08
Total costs, equipment & material $36.81
TOTAL COST: _
Removal of contaminated heat exchanger <3000 pounds: $2,555.47
Total labor cost: $2,518.66
Total equipment/material costs: $36.81
Total craft labor man-hours required per unit: 81.88
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5. NOTES AND REFERENCES

o Work difficulty factors were developed in conjunction with the AIF (now
NEI) program to standardize nuclear decommissioning cost estimates and
are delineated in Volume 1, Chapter 5 of the “Guidelines for Producing
Commercial Nuclear Power Plant Decommissioning Cost Estimates,"
AIF/NESP-036, May 1986.

¢ References for equipment & consumables costs:
1. R.S. Means (2002) Division 01590, Section 400-6360 pg 24
2. McMaster-Carr Ed. 106 pg 1778
3. R.S. Means (2002) Division 01540, Section 800-0200 pg 17

e Material and consumable costs were adjusted using the regional indices for
Lancaster, Pennsylvania.
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APPENDIX B
UNIT COST FACTOR LISTING

(DECON: Power Block Structures Only)
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APPENDIX B
UNIT COST FACTOR LISTING
_(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of clean instrument and sampling tubing, $/linear foot 0.26
Removal of clean pipe 0.25 to 2 inches diameter, $/linear foot 2.72
Removal of clean pipe >2 to 4 inches diameter, $/linear foot 3.98
Removal of clean pipe >4 to 8 inches diameter, $/linear foot 8.00
Removal of clean pipe >8 to 14 inches diameter, $/linear foot 15.20
Removal of clean pipe >14 to 20 inches diameter, $/linear foot - 19.71
Removal of clean pipe >20 to 36 inches diameter, $/linear foot 29.01
Removal of clean pipe >36 inches diameter, $/linear foot 34.49
Removal of clean valves >2 to 4 inches 53.14
Removal of clean valves >4 to 8 inches 79.97
Removal of clean valves >8 to 14 inches 152.02
Removal of clean valves >14 to 20 inches 197.05
Removal of clean valves >20 to 36 inches 290.09
Removal of clean valves >36 inches 344.92
Removal of clean pipe fittings >20 to 36 290.09
Removal of clean pipe hangers for small bore piping 16.57
Removal of clean pipe hangers for large bore piping 59.39
Removal of clean pumps, <300 pound 133.61
Removal of clean pumps, 300-1000 pound 378.15°
Removal of clean pumps, 1000-10,000 pound 1,493.10
Removal of clean pumps, >10,000 pound 2,883.03
Removal of clean pump motors, 300 — 1000 pound 159.71
Removal of clean pump motors, 1000 — 10,000 pound 622.86
Removal of clean pump motors, >10,000 pound 1,401.46
Removal of clean turbine-driven pumps >10,000 pounds 3,863.30
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APPENDIX B
UNIT COST FACTOR LISTING
(Power Block Structures Only)
Unit Cost Factor Cost/Unit($)
Removal of clean heat exchanger < 3000 pound 802.43
Removal of clean heat exchanger > 3000 pounds 2,013.56
Removal of clean feedwater heater/deaerator 5,671.40
Removal of clean moisture separator/reheater 11,654.37
Removal of clean tanks, < 300 gallons 172.04
Removal of clean tanks, 300 — 3000 gallons 544.89
Removal of clean tanks, >3000 gallons, $/square foot surface 4.62
Removal of clean electrical equipment, <300 pound 73.65
Removal of clean electrical equipment, 300 — 1000 pound 260.01
Removal of clean electrical equipment, 1000 — 10,000 pound 520.02
Removal of clean electrical equipment, >10,000 pound 1,251.39
Removal of clean electrical transformers < 30 tons 2,502.79
Removal of clean electrical cable tray, $/linear foot 6.83
Removal of clean electrical conduit, $/linear foot 2.98
Removal of clean mechanical equipment, <300 pound 73.65
Removal of clean mechanical equipment, 300-1000 pound 260.01
Removal of clean mechanical equipment, 1000 — 10,000 pound 520.02
Removal of clean mechanical equipment, > 10,000 pound 1,251.39
Removal of clean HVAC equipment, <300 pound 73.65
Removal of clean HVAC equipment, 3000 — 1000 pound 260.01
Removal of clean HVAC equipment, 1000 — 10,000 pound 520.02
Removal of clean HVAC equipment, >10,000 pound 1,251.39
Removal of clean HVAC ductwork, $/pound 0.28
Removal of contaminated instrument and sampling tubing, $/linear foot - 0.94
Removal of contaminated pipe 0.25 to 2 inches diameter $/linear foot 12.59
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APPENDIX B
UNIT COST FACTOR LISTING
(Power Block Structures Only)
Unit Cost Factor Cost/Unit($)
Removal of contaminated pipe >2 to 4 in 21.50
Removal of contaminated pipe >4 to 8in 35.05
Removal of contaminated pipe >8 to 14 in 67.60
Removal of contaminated >14 to 20 e 8102
Removal of contaminated > 20 to 36 111.93
Removal of contaminated pipe > 36 inches diameter $/linear foot 132.21
Removal of contaminated valves >2 to 4 inches 270.37
Removal of contaminated valves > 4 to 8 inches 321.80
Removal of contaminated valves >8 to 14 inches 644.05
Removal of contaminated valves > 14 to 20 inches 817.20
Removal of contaminated valves >20 to 36 1,087.36
Removal of contaminated valves > 36 inches 1,290.22
Removal of contaminated pipe fittings > 20 inches 1,087.36
Removal of clean pipe hangers for small bore piping 64.49
Removal of clean pipe hangers for large bore piping 202.80
Removal of contaminated pumps, <300 pound 572.71
Removal of contaminated pumps, 300-1000 pound 1,319.27
Removal of contaminated pumps, 1000-10,000 pound 4,164.52
Removal of contaminated pumps, >10,000 pound - 10,139.82
Removal of contaminated pump motors, 300 — 1000 pound 566.16
Removal of contaminated pump motors, 1000-10,000 pound 1,702.07
Removal of contaminated pump motors, >10,000 pound 3,821.38
Removal of contaminated turbine-driven pumps > 10,000 pounds 11,711.22
Removal of contaminated heat exchanger <3000 pound 2,555.47
Removal of contaminated heat exchanger >3000 pound 7,411.35
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APPENDIX B
UNIT COST FACTOR LISTING

(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of contaminated feedwater heater/deaerator 17,907.11
Removal of contaminated moisture separator/reheater 38,753.69
Removal of contaminated tanks, <300 gallons 953.84
Removal of contaminated tanks, >300 gallons, $/square foot surface 18.44
Removal of contaminated electrical equipment, <300 pound 442.37
Removal of contaminated electrical equipment, 300 - 1 000 pound 1,064.85
Removal of contaminated electrical equipment, 1000 - 10,000 pound 2,050.06
Removal of contaminated electrical equipment, >10,000 pound 4,015.20
Removal of electrical transformers > 30 tons 7,909.43
Removal of contaminated electrical cable tray, $/linear foot 21.28
Removal of contaminated electrical conduit, $/linear foot 9.82
Removal of contaminated mechanical equipment, <300 pound 492.50
Removal of contaminated mechanical equipment, 300 — 1000 pound 1,177.26
Removal of contaminated mechanical equipment, 1000 — 10,000 pound 2,262.87
Removal of contaminated mechanical equipment, > 10,000 pound 4,015.20
Removal of contaminated HVAC equipment, <300 pound 492.50
Removal of contaminated HVAC equipment, 300 — 1000 pound 1,177.26
Removal of contaminated HVAC equipment, 1000 — 10,000 pound 2,262.87
Removal of contaminated HVAC equipment, >10,000 pound 4,015.20
Removal of contaminated HVAC ductwork, $/pound 2.03
Removal of clean standard reinforced concrete, $/cubic yard 46.64
Removal of grade slab concrete, $/cubic yard 144.88
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard 154.60
Removal of clean heavily rein concrete w/#18 rebar, $/cubic yard 195.56
Removal of below-grade suspended floors, $/cubic yard 222.85
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APPENDIX B
UNIT COST FACTOR LISTING

(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Removal of contaminated monolithic concrete structures, $/cubic yard 1,272.46
Removal of wooden structures, $/cubic foot 0.48
Removal of clean hollow masonry block wall, $/cubic yard 51.02
Removal of clean solid masonry block wall, $/cubic yard 51.02
Placement of concrete for below-grade voids, $/cubic yard 87.31
Backfill of below grade voids, $/cubic yard 14.77
Excavation of clean material, $cubic yard 2.45
Removal of building by volume, $/cubic foot 0.19
Removal of clean building metal siding, $/square foot , 0.81
Removal of standard asphalt roofing, $/square foot 1.23
Removal of transite panels, $/square foot 1.51
Scarifying contaminated concrete surfaces (drill & spall), $/square foot _ 9.43
Scabbling contaminated eoncrete floors, $/square foot 5.21
Scabbling contaminated concrete walls, $/square foot 5.72
Removal of clean overhead cranes/monorails < 10 ton capacity, each 371.63

Removal of contaminated overhead cranes/monorails < 10 ton capacity, ea. 1,130.24
Removal of clean overhead cranes/monorails >10-50 ton capacity, each 891.91
Removal of contaminated overhead cranes/monorails >10-50 ton capacity, 2,712.12
each

Removal of gantry cranes > 50 ton capacity, each 15,642.42
Removal of clean structural steel, $/pound 0.23
Removal of clean steel floor grating, $/square foot 1.89
Removal of contaminated steel floor grating, $/square foot 6.31
Removal of contaminated free-standing steel liner, $/square foot . 21.52
Removal of clean concrete-anchored steel liner, $/square foot ' 3.46
Removal of contaminated concrete-anchored steel liner, $/square foot 25.07

TLG Services, Inc. Copyright PSEG Nuclear 19992000




Peach Bottom Atomic Power Station Document P07-1425-004, Reu. 0
Decommissioning Cost Analysis Appendix B, Page 7of 7

APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)
Placement of scaffolding in clean areas, $/square foot 11.46
Placement of scaffolding in contaminated areas, $/square foot 17.05
Removal of chain link fencing, $/linear foot : 1.16
Removal of railroad track, $/linear foot ' 34.40
Removal of asphalt pavement, $/square foot 0.74
Core drilling 2 to 4 inch diameter, linear foot 239.50

TLG Services, Inc. . Copyright PSEG Nuclear 1999/2000



254

Peach Bottom Atomic Power Station Document P07-1425-004, Rev. 0
Decommissioning Cost Analysis Appendix C, Page 1 of 21
| _
APPENDIX C
\
DETAILED COST ANALYSES
Page
UDIE 2 oottt ertectecasees e se e se e s smress eaesasesssesseesesesmss s sane e st eonetasananaenssennesmsane C-2
UIE 3 et reete ettt ee e cnesss s se s sssassa e eese s eneesnsesee st sasensseassnaesreeasasens C-11

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000




Peach Bottom Atomic Power Station

Document PO7-1425.004, Rev. 0
Decommissioning Cost Analysis

Appendix C, Poge 2 of 21

9
255
~ TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2

DETAILED COST ANALYSIS
{Thousands of 2002 Dollars)

. — .
: OH-Sile LLRW NRC Spant Fuel Slie d BAusia) Valumes Builal ULty and
Aclivity Decon ; P posal  Other Total Telal Llc.Terin. Management Restoralon  Vatume ClassA  ClassB ClassC  GICC Weight Craft Contractor
Index Activity Description Cost Cost Costs Coste Casla Costs Cuosts aneﬂ Cosls Costs Costs Caj.li Cu.Feet  Cu.Feet Cu.Feet Cu Fest Cu.Fesl Lhbs, Manhours  Manhours

PERIOD la - Shutdown through Transition

Period Ja Direct Decommissioning Activities .
1lall Prepare preliminary decommissioning cost - - - . - - 94 b1 108 108 - - - .

- . - - - 1,300
1al2?  Notification of Cessation of Operaticns a
lal8  Remove fuel & souren material nfa
1al4  Notification of Permanent Defueling [
1al$ Deaclivats plant systems & procesa waste a
1a.1.6 Prepare and submit PSDAR . - - - - . 145 . 29, 187 187 - - - - - N - . - 2,000
1817  Reviewplant dwgs & apecs. . . . . - - 813 50 383 383 - - - - - - - - . 4,600
1218  Perform detailed rad murvey - a
1018  Estimate by-product inventory - - - . - . - ] 1 83 83 . - . . - - . . 1,000
- 1a.1.10  End product description - - - - . - 2 11 83 83 - - - - - - - - - 1.000
1011  Detsilad by-product inventory - - - - - - a4 7] 108 108 - - - - . . - . 1,300
la.l12 Deflne major wark sequence - - - - - - 543 82 825 625 - . . - . . - . - 2,500
1aL18  Perform SER and FA . . . . - - 225 34 258 258 - . . . . . - . 8100
12114  Perform Site-Specific Cost Stedy - - - - - . 363 64 417 47 - - - - - - - - - 6.000
1lal15 P faubmit License ination Plan - . . - - - 237 45 aa 341 - - - . . - - . - 4,096 °
12116 Receive NBC approval of terminakion plan 2 .
‘
Activity Specifications
123171 Plant & temporary facilities - - - - - - 357 63 410 269 - 41 - - - - - . - 4920
121172 Plantsyitems . . . - . - - - 302 43 347 312 - 8 - . . - - - - 4167
181178 NSSS Decontamination Flush - - - . . - a6 § 42 42 - - - - . - - - - 600
1a1.074 Reactorinternals - - - . . - 514 ” §92 592 - - - - - . . . . 7,100
1aL17.5 Reaclar vegsel - - - - - - 471 71 542 642 . - - - - - - - . 6,500
121176 Sacificial shield - - - - - - % 5 € 4 . . . . . . . . 500
1a.1.17.7 Molsture saparator/cebieaters . - . - - - 72 n a3 83 - . - - . - . - - 1,000
1a.1.17.8 Reinjorced concreta - - - - - - 16 17 133 &7 - 67 - - - - - . - 1,800
121179 Turdine & eandenser - - - - - - 302 45 347 847 . - - . - - - - . 4,167
18.1.17.10 Presswre suppression structurs - - - - - - u5 2z 167 167 - - - - . . - . - 2,000
1a.1.17.11 Drywell - - - - - - 116 17 188 183 - - - - - - - B - 1500
-1a.1.17.22 Plang structures & buildings - - N - - - 226 2 280 180 - 130 - - - - . . N 3,120
1a.3.37.13 Waste management . - . - . . - 333 50 383 883 . . - . . - N . 4,600
1a1.17.14 Facility & site closagnt - - - M - - 66 10 % 37 - 37 - - - . - - - 900
12117 Total . - - . - . 8,092 464 3,856 2246 . 210 - . . . . . 12854
Plzaaning & Site Prepazations
12118  Prepare diamantling sequence - . - . . . 174 % 200 200 . . - - . - - - - 2,400
12119 FPlantprep. & tamp. svees - - - - - - 2804 346 2,650 2,660 - - - - . - - - -
1a120 Deaign watar clenn-up system - - - - - - 101 15 17 17 - - - - - - - - . 1,400
12121 Bigging/Cont. Catrl Envipsfieclingletc, . . - - - - 1,950 293 2,243 2343 . - - . . - - - - -
1a122  Procuce casksfliners & contalnesa - - . . . . B9 13 102 102 - - - . . - - - . 1.280
lal Subtatal Pexiod 1a Activity Costa - - - - - - 9,949 1492 1,442 11,182 - 810 - . . - - - - 718,600
Pesiod 1a Peciod-Dependent Costs .
lad4l  Insurapce - - - - N - 1292 125 1421 1421 - . . . .. - . . . .
1242  Pmpeaytaxes : - - - - - . 510 61 &6L 651 - - - - - - - - - -
1a4dd Health pbysics supplies - 303 - - - - - B 382 a8z - - - . - . - . - -
la44  Heavy equipment rental - 822 . - - . - 48 m 371 . . - - . - - . . -
1a46  Disposal of DAW genarated - - ] 3 - 87 - 1n 50 G0 - . - B3¢ - . . 10.695 1 -
1a4s Plant energy budget - - - . - - 2,446 367 2,813 2,813 - - - - - - - - - -
1a4.7 NBC Fees - - - . - - - 801. 0 aan as1 - - - - - - - - - -
1248 Emergency Planning Feea . . . . . - - 50 1 50 - 56 - . . . - - . - .
1249 Spent Fuel Poal O&M . - - - - . - 48 142 1090 - 1,080 . - - - - - . . .
134.16  Dry Fuel Storage O&M Costs . - - - - - - 34 5 1.0 - 40 - - - - - - . - -
TLG Services, Inc.
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. TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
: DETAILED COST ANALYSIS
- (Thousands of 2002 Dellars)
I . Qaif-Site LERW HRC Spent Faet Eite Processed Burial Yolumes Hurial Ulility and
Activity Oecon F F P Olter Totad * Total Lic. Term.  Manngement Restoration  Volume ClassA ClassB ClassC GIce Weight Craft Conlracior
Index Activity Description Sost Cost Costs Casts Cosls Costs Costs _ Conlingency _ Cosls Casts Cosls Casls Cu.Feel Cu.Feet Gu.Fest Gu.Feel Cu.Feel Lbs. Manhours _ Manhours
Perind 1a Peviod-Denendent Costs
ladll  Sacurity Stall Cost - - . - - - 1494 224 L718 1718 - - - - - - - - - 68,821
la412 Uty Scaff Cost ’ - . - - . . 26,3268 8343 80278 30,278 . - - . - - - - R 40,085
1a4 Subtotal Period 1a Period-Depeadent Casta . 628 9 8 . 37 3405 6,038 39,120 §7.935 1185 - - 634 - - - 10,696 131 495,007
120 TOTAL EERIOD 1a COST ) - 628 9 3 - 37  43.366 6,531 60.662 49,067 1,185 310 - 534 - - - 10,638 131 §77,607
PERIOD 1b-D i ing P i
Period 1b Direct ecommissinning Activities
Detajled Work Procedures
‘1b.1.11 Flantsystems - - - - . - 8438 6l 394 8355 - 89 - . . . - - - 4733
1b.112 NSSS Becoataminntion Flush - - - - - - 12 n a3 a9 - - - . . . . . . 1,000
1b.L13 Reactorinternals - - - - - - 290 43 833 333 - . . - - - - . - . 4,000
1b.Ll4 Remainingbuildings . - - - - - 8 15 112 28 . 84 - . . . - - . 1850
1b.115 CRD housiogs & Nis - - - . - 52 1 83 83 - - - . . . . . - 1,000
1b.116 Ineare lustrumentation - - - - - . 2 n 83 a3 . . . . - . . - . 1.000
1b.13? Removalprimary containment - - - - - - 1 2 12 12 - - - - - - . . - 145
1b,1.18 Reactor vessel - - - . - - 263 39 302 302 - - - - - - N . 8,630
1b.118  Farility claseont - - « . . . 87 19 100 50 . 60 - . . . . . . 1,200
1bLLY) Sacrificial shield - - - - - - 87 13 100 100 . - . . . - . - . 1.200
1h1.111 Beinforced conezete * - - - - - - 2 11 83 LX) - 42 - - - - B - . 1,000
151112 Turbine & condensers . . - - < - 302 45 47 847 . - - . . - - . . 4,167
101113 Moisture ssparators & reheaters - - - . - 145 22 167 167 - - - - . . . - . 2,000
1b.1.114 Radwasts building - - - - - - 198 0 227 208 - 28 - - - - - - - 2,730
1b.1.L15 Reactor building - - - - - - 198 20 227 205 - 23 - - - . - - 2,730
1.1 Total - - - - - . 2310 8497 2,857 2926 - 261 - - . - - - 81,885
1h.12  Decon NSSS - 492 - . . - . . 246 737 737 2 - - - - - - - 1,067 .
1b1 Subtatal Period 1b Activity Costs 492 - . - - - 2310 592 3,384 3,133 - 361 - - - - - - 1,067 3Leas
Period 1b Additional Costs . X
1b21  Spent Fuel Pool Isclation . . . . . - - 7,879 1,182 9,060 9,060 - - - - - - - . . .
1b28 Site Charactarization " - . - . . . 023 138 1,082 1,062 - - - - - - - - . -
pLE] Subtotal Period 1b Additinnal Costs - - - . . - B.802 1,320 10,122 10,322 . - . . . - - - - .
Psiod b Collateral Costs
1b.3.1 Decon equipment 658 . . - - R . 93 767 757 . - - - . . . . . .
1b.832 Process lignid waste 17 - 208 202 - 2,237 - 613 8,283 8.263 - - - - 2,632 - . 438,623 84 -
1h.33 Small tool allowance . 1 . - - - - 0 1 1 . - - . . . . - . .
ib.84  Pipecutting equipment - a - - - . - 137 1,048 1048 - . . - . . . - - .
13 Subtotal Period Ih Collatesal Casts 615 012 208 202 - 287 - 854 6,088 6,088 - - - - 2632 - - 438,813 B4 -
Period §h Period-Dependent Coats .
1b4dl Decan supplies 20 - - - - - - § 23 25 - - - - - - - - - -
1b42 Insumance - . - - - - 636 65 720 720 - - - - B - . . - -
148  Property taxes | - . - . . - 259 2% 28¢ 284 .. - - - - - . . . .
1b4.4 Health pbysics supplizs - 158 - . . . - 40 198 198 . - - - - - - - - .
1b.45 Heavy aquipment rental - 169 - - - - - 25 188 188 - . . . - . - - - -
1b.4.6 Disposal of DAW genaratad - - 5 1 - 20 . 6 82 32 - - - 287 - . . 5,753 70 -
147 Plant ensrgy budget - . - . - . 2,480 ar 2,852 2,852 . . . . . - - - . .
1b.4.8 NRC Fees . - . - - . - 183 18 202 202 N . - - - - - - - .
1549  Emergency Planning Fees . . . . - . - 26 3 26 - 25 - - - - - . - . .
1b.410  Spent Fuel Pool O&M - - . - . . .481 72 B53 . 558 . . . - . . - -
TLG Services, Inc.
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TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
: DETAILED COST ANALYSIS
{Th ds of 2002 Dollars)
I Off-Site LLR_W NRC Spent Fuel ilo Processed Burial Volunes Burial
Activity Dacon F P Dther Tatal Total Ue.Term.  Management  Restorailon Volume ClassA ClasgB Clas3C GTCC
Index Activily Deseriplion Cost Cost Costs Costs Costs Costs Cosls __ Contingancy Costg Costs Costs Cests Cu. fest Cu.Feel Cu.Feet Cu.Feet Cu Feel
Period b Pexiod-Dependant Costs (continued)
16431 Dry Fuel Starage O&M Casts - - - - - - 17 3 20 . 20 . - - B - - - - -
15432  Security Staff Cost - - - - - ‘- 57 114 87 871, - - - - - - - . - - 28,864
15433 Utidity Staff Cost - - - - - . 12,344 2,002  1B346 16,346 - - - - . . . . . 223,057
1b4 Subtotal Period 1b Period-Dependent Costs 20 822 & 1 . 20 18,202 2,749 21920 20,718 0L - . 281 - - - 6,758 70 252,921
1b.0 TOTAL PERIOD 1b COST 1187 1,234 212 o 204 - 2,237 29314 5,516 39.924 a9.062 601 261 - 387 268m - . 144,566 1221 284,806
PEEIOD } TOTALS 1,187 1861 a1 207 - 2284 72,669 12,047 90,486 88129 - 1,786 s - 821 2,682 - - 465.262 1,352 862,413
PERIOD 2a -Large Component Removal
Period 28 Direct Decommisgioning Activities
Nudear Steam Supply System Remaral .
22111 Recirculation System Piping & Valves &2 8 . 18 11 . 872 - 180 500 8g0 - . - 1,227 - - - 112,271 8330 -
22112 Hacicewlation Pumps & Motoes 26 23 12 n 30 766 - 219 1,092 1,092 - . 146 1,442 - - - 150.250 1763 -
23113 CRDMa & NIs Remaval 138 108 257 48 - 706 . a8 1,598 1,598 - - . 6,178 . - - 138,288 8871 -
2a.bld Rgactor Vessel Intemals 137 1,861 6,063 1,212 . 12,683 212 9,696 31,669 81,659 - . . 751 2,626 &0¢ - 483410 32,665 1439
20115 Reactor Vessel 61 3574 1643 428 - 9,350 212 7.909 23,013 23,073 - - - 10,735 2,984 - - 1408631 82,665 1439
211 Totals 424 6.608 7951 1702 30 23,862 423 18,222 58323 58,323 - - 146 19,334 4,779 804 - 2,269 849 77,394 2,877
Bemoval of Mgjor Equipmant  «
2812 Main Turhine/Gegematar . s11 862 138 5663 - 3,684 - T893 12848 12,848 - - 28.273 11,732 - - . 1,052,878 9,751 .
2a.13 Main Condensers . . 783 AT 142 5,538 1831 - 1,550 10530 10,630 - . 27,889 6,148 - - - 561,650 25487 -
Dispnant of Plant Systems
22141 AirFjection & Ofigas - 199 10 1] 22 250 - 147 834 -1} - - 1112 548 - - . 49,086 §,21% -
2a142 Circulating Water - 19 - . . - - H 22 - - 22 . . - . . . 873 .
22143 Cireulating Watez (RCA) - 52 2 3 203 - - 44 302 802 - - 1,008 - - - - - 1517 .
2a144 Condenzate - 8a? 82 24 02 2,347 - 801 4,348 42343 - - 3,510 6,136 - - - 460,503 12,428 -
‘2a.1.45 Condensate Filter Demineralizer - 608 33 11 309 1.062 - 444 2,810 2,870 - - 1546 2,988 - - - 208,273 15,656 .
22148 Cootrol Red Drive Hydraulic - 600 40 8 190 922 - 414 2178 2,173 - . 948 2,018 - - - 180.812 17,902 -
2aL47 Elcctrohydraulic Coatrol - @ 1 1 81 . - 23 47 147 - . 406 - - . - - 1,231 -
2a.14.8 Emargency & HP Sazvice Water - 48 - . . . . 7 B2 - - 582 - - - . . . 1,653 -
22149 Emergency & HP Service Water (RCA) - 258 4 8 &20 . - 144 €31 233 . - 2.600 - - - - . 7,614 Lo
22.14.10 Feedwater & Feed Pumps - 603 76 24 24 2,262 - 836 4,828 4528 - - 8,621 4,963 - - - 443,851 13,181 .
22,1.4.11 Feedwater Heatar Vents & Drains . 514 64 20 675 1.682 - 659 8,604 8,604 - . 3378 8,619 - - - 330060 16,282
911419 Generator Bydrogen & Carban Diovide - 4 0 1 41 - - 12 78 k] - - 203 - - - . . [T .
221418 Instrument Nitcogen . 21 0 1 ] - - 13 63 88 . . 264 . . . . - 600 .
281434 Main Steam & Bypass & Crossaround - 436 6 20 955 77 - 608 2952 2952 . - 4,778 2,136 . - - 191,636 14,609 -
#a.14.)5 Offgas Recarshiner . 136 9 3 118 27 . Lo 601 601 - - 881 488 - - - 44.658 4,138. .
941416 Post Aecident Sampling . un [} [} 2 (] - § 25 25 - . ) 3] u . . - 1,270 353 -
2214.17 Primary Containment Leak Testing - N 8 [ ] 1 1 - 1 1 7 - - 1 k] . - - 248 m -
221.4.18 ProcesaSampling - 300 18 3 -1 944 - m 903 - - 323 753 - - . 67,472 8,788 .
221419 Stator Water Cocling . - 9 [ 1 35 - - 8 Lx] 53 - - 178 - - - - - 282 -
221.420 Traveling Water Scresas - 168 - - - - - 2 18 - - 18 . . . - - - 581 -
22,5421 Traversing Incors Probe . 28 2 1 26 n . 28 15t 151 - . 128 156 - . - 14.012 739 .
22.1.422 Turbine & Extraction Steam - 673 127 BL 1,BE5 3,906 - 1,445 B,056 B,0GE - - 9,324 4,543 - - - 766,278 21,651 -
20.1.423 Turbine Lube Ol - 217 k] 8 365 - - 110 01 70 - . 1,825 - . - - - 6.608 -
2214 ‘Totals . g118 &03 188 7,149 14,058 - 5,836 32,951 32,858 - 93 35,745 80,835 - - - 2,768.030 155,498 -
"2015 Seaffolding in aupport of decammis<ioning . m 9 3 118 26 - 203 1,070 1,070 - - 591 82 - - - 7,928 95,052 .
21 Subtotel Period %2 Activity Gosts 424 12538 9302 2,232 18,550 43,660 4 27884 L1521 115128 . 93 92,746 8,181 4,719 804 . 6,63265¢  207,12¢ 2,877
TLG Sexvices, Inc. . -
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TABLE C-1 .
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
DETAILED COST ANALYSIS
(Thonsands of 2802 Dollars)
—_— — . o
Off.Siie LLRW NRC Spent Fuet Site Processed Burial Volumes Buria Utiiity and

Activity ‘ Decon F L PO F Dispasal  Other Total Tola! Uc.Term. Mansgemont  Restorstion  Volume ClassA ClassB Clss € GTcC Weight Craft Contracior

(ndax Aclivity Description Cost Cast Costs Costs Cosls Cosls Cosis  Contingency Costs GCaosts Costs Costs CuFeet Cu Feet Cu.Fest Cu.Feet Cu.Foet Lba. tachaurs
Period 2a Additioaal Costs
2321  Cumie Surcharge (Excluding RPV) X - - - - - 1,681 - 408 2,038 208 - - - - - - - - - -
222 Suhtotal Period 2a Additionat Costs . - - - - 1,631 - 408 2,038 2,038 - - . - - - - . - -
Peciod 2a Collatecal Costs
2231 Process liquid wasta 3 . 10 26 - 137 . 5 268 258 . - - - 214 - - 26,933 42 -
2282  Small tool allowancs - 172 - . - - - 26 187 178 . 20 - . . - - . . -
23 Suhtatal Period 2a Collateaal Casts 81 172 pig 26 - 137 - &0 485 436 - Ed - - 204 - - 26,933 4
Period 2a Period-Dependant Casts - ’
2241 Deton qupplizx . 61 - . - . - - 15 %6 6 . - - . - . . - . .
2342  Inswance . - . - - . 451 45 495 486 - - - - - - - - - -
2243  Propertytaxes - - ~ - - - 769 77 845 181 - 85 - - - - - . - -
2244 Health physics supplies - 1402 - - - - . 851 1,788 1,758 - - - - - - - . -
2245  Heavyecguipment rental - 2,630 - - . - - 395 3,025 3.025 . - - - - - - . - -
2046  Disgosal of DAW generatcd - - 104 81 - 136 - 124 698 695 - - - 6.292 . - - 124876 1530 -
234.7  Planteaergy budget - . . - - - 8.502 625 4,027 4.027 . - . . . . - - - -
2248  NRCFees - - - - - - 485 48 533 553 - - - - - - - - B
2249  Emergency Planning Fees - - . - - - 8 & 84 - 84 - - - - - . . . .
22410 Spent Fuel Poal O&2S . - ~ . - - Ld4za 214 1,643 . 1643 - - - - - . . -
20411  Dry Fuel Stocege O&AM Coata - - ~ - . - 52 8 60 - &0 - - . - - - " - - .
2a.412 Security Staff Cast - . . - - - 2,319 . 352 2,701 2,701 - - - - - - - - - 92,651
2a4.13 Utlity Staff Cost - P . - - - 83.467. 5,020 88,487 38,487 . - - - - . - - - 560,277
224 Subtotal Period 2a Pedod-Dependent Casts 6L 4,033 104 a - 436 42,679 7182 84,425 62,654 1,786 88 - 6,232 - . - 124,876 1,530 662,929
200 ‘TOTAL PERIOD 23 COST 516 16,743 9,616 2289 16,550 45865 43,002 95,6564 172,186 170,162 1,788 197 92,748 74,363 4,998 804 - 6,784,973 288,696 655,808
PERIOD 2b-8ite Decontamination
Period 2b Direct Decommiasinning Activities
Disposal of Plaot Syatems )
2b1.LL  Chilled Water - Deywelt . 1-] 2 8 544 . . 118 733 783 . . 1,72 . . . . R T -
25112 Cleanup Filter Demineralizer 1= 142 n 2 20 270 - 168 184 ki - - 29 618 - - . 52,851 7,664 -
25113 Condensats & Refueling Wir Strg & Trasfc . 219 18 [} 250 439 - 205 1,187 1,137 - - 1,250 1,002 . - - 86.)86 6,798 -
2h.1.14 Core Spray Coaling 400 876 103 23 87 2,811 - 1,068 6,146 614G - - 1,688 6,215 - - - 657,294 14,685 -
2h).1,5 High Pressure Coclant Injection 405 206 56 14 22§ 1,858 - 188 3.650 3.650 - - 1126 4,064 - - . ‘384612 11,559 -
5b4.08 Reactor Core Liolation Cocling 56 81 12 8 87 361 - 146 696 &% - - 184 790 . - . 70,885 3,228 -
2b,1.17 Reactor Water Cleanup Ta 102 2 1 9 201 - 113 605 505 - - 45 440 - - - 89,443 4.848 -
2b.2.1.8 Bacirc Pump M/G Set Luke 01 . 1 13 3 186G . . 60 826 a6 - - 528 - . - - - 2,635 -
25,018 Ragidual Heat Hamayal 1,036 &34 17m 40 607 5,170 - 2,083 8,742 9,742 - - 8,037 11,803 - - . 1,014,361 24,663 .
2h.1.0.10 Standby Liquid Contral - a1 ['] 1 44 - - . 14 as &9 - . 214 . - - - . 941 -
2b.1l1 Totals 2,088 2240 388 97 2058 11,141 - 4,761 22,158 23,768 - - 10291 24,626 . . - 2,185,782 84,843 -
2h.12 Seatffolding in suppoct of decomumissianing - 289 12 8 148 2 . 234 1,387 1,337 - - 789 102 . - . 9,173 31,327 -
Decontamination of Site Bulldings . .
25181 Reacior Building : 8,339 1749 - 489 231 2,992 5,861 - 4,180 18,892 18,832 . - 14,959 21,740 - - - 1935619 149,340 -
2h.13.2 Turbine Bujlding . 692 113 97 €6 1’8 127 - 517 2,041 2,041 - . 841 §.461 - - - §12.918 80.653 -
2b.13 Totals 4082 2128 666 297 3,180 6,088 - 4,647 20,932 20,832 - - 15,500 27,201 . - - 2,478,630 179,998 -
b1 Snabtotal Period 8 Activity Costs 6,120 5251 861 as7 8,386 17.262 - 8652 45,028 45,028 . - 26,930 61,823 - - - 4.673,434 296,163 -
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TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
- DETAILED COST ANALYSIS
(Thousands of 2002 Dollors)
> - - n——
OfF-Site LLRW NRC Spent Fud Site F Burial Volumes Burial tiility and
- Decon i i Other Total Total Lic.Term. Managemenl Restoration Volume ClassA ClassB ClassC @T1CcC Welght Cratt Contractor
AcAivity Description Cost Cost Costs Cpsts Cosls Casis Costs Cnnlingmcz Cosls Costs Cosls Cos_ls Cu. Fest  Cu.Feel  Cu Feet Cu. Feet Cu. Fagt Lbs. Mankours
Period 2k Callateral Costs )
2b32 Procaza Equid wasta 69 - 781 32 . 8,083 - 2,238 11,872 11,872 - - . - 9,533 - - 1,887,683 302 .
25.82 Small too) allowancs - 160 - - - - 24 184 184 - - - - - . . . . .
268 Suybtatal Period 2h Collatezal Costs 59 180 751 732 - 8,022 . 2,262 12,056 12,066 - . - - 9,522 - - 1,587.663 302 -
Pegicd 2b Period-Degendent Casts
2b.4.1 Decon supplies 899 - - . . - - 226 1,123 1128 - - - - - - - -
2542  Jusuranes - . - - . - MG [E . 8Bl &1 - - - - - - - . .
2b.43 Froperty taxes - - - - - - 1272 127 1,398 1399 - - - - - - - - .
2b44  Health physics supplies . - L70L - - - . - 425 2127 2,127 - - - - . - - - - -
2h45  Heavyequipment rental - 4,837 . - - - - 2 817 5217 - - - - - - - - - -
2b.46  Disposal of DAW generated - . 102 81 - 430 - 22 1] 685 . - - 6,136 - - - 123,859 1,507 -
2h4.7 Plaot enecgy budget - - . - - - EX 1 686 5261 5,261 . . - . - - - . . -
o848  NRC Fees - - - - - - 720 72 792 788 - . - . - - - - - -
2b48  Emergency Planning Fees - - - - - - 126 13 138 - 138 . - . - . - . - -
2h 410 ISFSI Transfer and Capital Costs - - - - - . 56.000 8400 64,400 - 64,400 - - - - . . . - .
2b411  Spent Fuel Pool O&M - . . - - - 2,364 356 2718 - 2,718 - - - - - - - .
%412 Bad ing Equi i - - - . . - 418 61 516 616 - - - - . - - - - -
2b 4183  Dry Fue) Storage O&M Costs - - - - - - 85 * 13 L] - a9 - . . - - - - -
2b4.14  Security Staff Cost - . . - .- DI ¥ -1:1 § 232 1933 1,933 . - B . - . - - - 66,300
2b.4.16  thility Staff Cost - - - - - . 44,738 a71 B1.443 51,449 - - - - - - - - - 764,400
24 Subtotal Period 2k Period-Dependent Costs @93 6.238 102 31 - 430 12,756 18273 136,678 71,822 67,365 - . 6,136 - - - 122,959 1,607 880,700
260 TOTALPERIOD 2h COST 7,078 11,849 1814 1,160 5,886 25,783 112,758 30,138 195,762 128406 67,865 - 26,830 87,965 8,522 - . 6,361,076 297,871 830.700
PERIOD 2c - Decontamination Following Wet Fuel Storage
Pariod 25 Direct Decommissicning Activities
2211 Remove spent fuel racks 506 45 117 a 1,260 434 - 678 2,972 2972 - - 6,298 1,383 - - - 124,128 1647 -
Disposal of Plant Systamia
2¢121 Comprezsad Air | - 861 q (] 412 . - 163 35 935 - - 2,039 - - . - - 10,123 -
20122 Conlainment Atmaesphera Control - 18¢ a 6 488 - - 113 146 M5 - - 2,191 . - - - . 8,736 -
20323 Cooling Watec - Reactor Building - ar 1 a 182 - - . 49 322 322 - - 210 - - - - - 2,624 -
26124 Cooling Watar - Turbine Building - 87 1 2 126 . - 41 26% 267 - . 632 . . - . . 2,463 -
2e125 Electrical - 262 - - - - - 64 417 - - 417 - - - - - - 12,503 -
2c126  Electrical (RCA) - N 3 5 236 4“4 - 156 804 904 . - 1478 a7 - - - B.853 12,163 -
20127  Electrical {RCA-Clean) - 2451 21 a 2,802 - . 1031 6,356 6,366 - - 14,010 - - - - . T2A24 -
2c1.28 Fire Protection (RCA) - 138 2 3 208 . - 66 418 415 - - 1,032 - - - - . 4,105 -
2c129 Fuel Posl Cooling & Cleaoup - 251 - 22 13 165 592 - 238 1,213 1213 - - 823 1316 - - - 116,158 7788 -
221210 HVAC-Battery & Emargency Sugr Bldg - Q - - - - - (] [ . - [ - - - - - 14 -
221311 HVAC-Drywell - 44 4 6 339 81 - 6 519 519 - - 1,697 uL - - - 9973 1345 -
2c1212 HVAC - Reactor Building - 146 2 -] 164 256 - 68 407 407 - - 821 54 - - - 4,825 4831 .
261233 HVAC - Turbins Building (Contaminatad) - 179 - k] 1 230 44 - 90 640 540 - - 1,089 97 - - - 807 6,286 -
2£1.2.14  Liguid Redwasts Callection . 104 124 10 1 9 210 - 188 597 697 - - ‘A6 461 - - - 1,268 6,728 -
2212.15 Plant Heating & Auxiliary Steam (RCA) . 107 1 2 108 - - 43 251 261 - - 841 - - . - - 2884 .
201216 Bervics Water . 38 . - - - - & 41 - - 41 - . - . . . 1,299 -
2c1217 Service Water (RCA) - Lil] 5 10 704 . . 212 1851 1,351 - . 3,520 - - - - - 12,883 -
2c1.2.18 Salid Radwesta Process & Disposal - 153 17 4 77 407 - 154 812 a12 - - 387 1,031 - - - 79,937 4614 -

. 2c.3.2.19 Ventilation Radiation Monitering - 2 0 o 5 a - 6 28 29 . - 23 20 - - - L8 269 .
2c.t2 Tatals . 04 5.538 9 100 6,264 1883 - 2,705 16,183 16,725 - 453 31271 3,187 - - - 271,862 169,005 .
Decontamination of Site Buildings
2c121  Reactor (post fuel) 293 682 105 a ‘82 . 1372 - m 3,283 a2 - - 408 1.647 - - - 710,620 28,309 -
.13 Totals 398 582 185 83 - 1,822 . L 8,283 3,283 - - 408 7.547 - - . 710,620 28,309 -

TLG Services, Inc.
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TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
DETAILED COST ANALYSIS
(Thousaude of 2002 Dollars)

. Dll-sm u.ﬁ NRC Spent Fuel _S_lle Processed Burial Volumes Burial
Achivily Decon F i P Disposal  Other Total Total Uc. Term. Management  Resloyation Volum=s Class A Ciasy B ClassC GTCC Welght Craft
Indax Aclivity Des:ﬁgﬂ_ggﬁ Cast Cost Costs - Costs Costs Costs Costs__ Canlingency Costs Costs Cosls Costs Cit Feet  Cu,Feet  Cu, Feet Cu, jg_g. Cu. Fast Lbs. Wanhowss  Manhours

2c14 Scatfolding in support of d: iszion) - 178 2 L 30 6 . 51 267 267 - . 148 20 - - - 183§ 6265

2e1 Subtata) Perind 2 Activity Casts 1,009 6382 | a2 24 1625 3,148 . 4,045 22,708 23,247, - 4168 38.124 12,338 - - - 1,107,840 205,125

.

Period 2c Collaterzal Costs .

2e31 Process liquid waste 81 - 31 . " - 418 . 159 84 76 - - - - 636 - - B1.S17 118 -
232 Small tool allowance - ue - - - . . 17 133 188 . - - - - - . - L. . .
2033 Dy isgioni i) i - - 43 k4 &40 17 . 116 B29 a29 - - 2,700 m - - - 3,507 33 -
2c3 Subtotal Period 2o Callaters} Casts 8r 116 k23 a7 540 535 - 293 1,726 1,728 - - 2,700 n 636 . - 115,424 BS7 -
Period 2¢ Peciod-Dependent Costs . ’ .

2ed) Demn cuppliss. 124 - - - - - - 1 154 154 - - - . - - - - - -
2cd2 Inauranee - - - - - - 193 19 213 218 - - - - - - . . - -
2c4.3 Property taxes - - - . - - 495 49 644 544 - - - - - - . . - N
244 Health physics supplics - 99 - - - co. - 237 1,286 1,186 - - - - - - - - - -
2c4.5 Heavy equiprasot sental - 1,765 - - - - - 265 2,030 2,030 - - - - - - - - - - .-
2046 Disposal of DAW generated . - k13 21 - 800 - &5 478 478 - - - 4,984 - - - 85848 1082 -
2edT Flant energy budget - - . . . - 84 142 1,091 1,091 - . . - - - - . - .
2248 NEC Fees - - - - - - 856 36 32 392 - - - - - - - . .

2c4.9 Emergeacy Plonning Fees - - - - - - 49 B 54 - [} . - - - - - - - -
2c4.16  Rad i i - - - - - - 349 62 401 401 . - - - - - - - -

20411 Diy Fuel Storage O&M Costs - - - - - - 83 s 38 - B8 . . . - . - - - -
20412 Secucity Staff Cast - - . - - . 654 88 762 762 - - - - - - - . . 25,7%L
2c4.13  Utlity Staff Cost  * . - - - - - - 14,169 2,125 16,294 16,254 - - - - - - - - - 344,768
204 Subtotal Pariod 2¢ Pariod-Dependent Costs 124 2,714 1L 21 - ° 800 17,247 3,161 23,628 23,636 92 - - 4.284 - - - 83,848 1,052 210,557
20 TOTAL PERIOD 2¢ COST 21 9,172 470 322 8,165 3,980 17,247 - 7489 48,060 47,508 92 468 40,824 16,795 636 - AR} 1,309.212 207,033 270,557
PERIOD 24 - Delay before License Termination

.

Pexiod 2d Direct Decommissioning Activities
" Nodirect activities in this period

Pariod 24 Paxiod.Dependent Costs

2441 Insurgnce - - - - . - 73 1 a1 8L - - - - - - - - -

2442 Propenty taxex - - - - . . - 378 38 44 414 - - - - - . - - - -
2348 Health physics suppliss - &6 . - - - - 14 70 20 - - - - - - - . - -
2444  Dispogal of DAW gensrated . - ] ] - 7 B 2 u 1 - . - 21 - . - 1971 24 -
2d.4.5 Plant energy budget - - . - - - 31 54 415 416 . - - - - - . - - .
2346 NRCFres - - - - . - - 301 30 331 as1 - - - - - - - - - -
2d.4.7 Emergency Plarining Fees - - - - - 7 4 41 - 41 - - . - - - . . .
2d.48 Dry Fuel Staregs 0421 Costs - - . . - - o5 .4 28 - 29 - - - . . - - - -
24,49 Secuxity Sraff Cast - - . - - - 351 63 403 403 . - - - - - . . - 13,834
24.4.10  Utility Staff Cost - - - - - - 1,855 203 1,558 1558 - - - « - - . . - 21,804
24 Subtotal Period 2d Period-Dependent Costs - 66 3 [] - 7 2,879 408 2,362 9,282 10 - . o8 . . - 1,971 24 85,739
240 TOTAL PERIOD 24 COST - &6 2 o - T 2,859 408 * 3,962 3,288 70 - - 93 - - . - L9 24 95,739
PERIOD 2e¢ - Licease Termination.

Period 22 Direct Decommissioning Aetivities

2e.1.1 ORISE conficmatocy sarvey - - - - - - 118 86 164 164 . - - . - - - - - .
Zel2 ‘Terminate kirense . a

201 Subtatal Perind 28 Activity Costs - . - - - - 118 36 164 154 -

TLG Services, Ine. Copyright PSEQG Nuclear 1953/2060
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TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

QllSite LLRW BRC Spent Fue} Site F Burial Volumes
Activity Decon f ing F Disposal  Other Totat Tatal Ue.Torm.  Management Restoration  Volume  ClassA  ClassB  ClassC GTCC
Index Activity Deacription Cost Cost Costs Cosis Cosis Costs Cosls _ Contingency __ Gasts Casts. Cosls Costs Cu.Fest Cu.Feel Cu.Foct CufFeat Cu. Fest
Period 2z Additinnal Costs
221  Final Site Survey ’ - - - - - - agm 82 4.460 4,460 - - B - - . - - 110544 E
2e2 Subintal Period 2e Aditional Casts - - - - - - 3,819 582 4,460 4,460 . - - - - . - - 110,544 -
Period 2a Parind-Dependant Costs
264 1 Ingurancs . - - - - - 78 8 83 83 - - . . - - - - . -
2e.42 Property taxes - - - - - . 886 39 424 424 - - - - . . . - - -
2048  Henlthphysicasuppliss - 581 . - - - - 143 127 727 - - - - - - - . . -
fedd Disposal of DAW gencrated - - 7 2 . 28 - 8 45 45H - - - 408 - - - 8,088 a3 -
22,48 Plant energy budgak . - . - - . - 70 1 428 425 - . - - - - - - - -
2045  NRCFera . . . . - - - 05 81 336 836 - - - - - - - - . .
2247 Emergency Planning Fecs - - - - - - as 4 42 - . 42 . - - . - - - . -
2e4.8 Dy Fual Storage O&N Coata - - - . - - . 26 4 20 - 30 - - - - . - . - -
2849  Securlty Stalf Cost . . - . - - - 960 54 41 414 - - - - - - - - - 14.184
224,10 Utility Staif Cost - - - - - - 7.%08 1158 8,863 8,865 . . - - - - - - - 132,480
2e.4 Subtatal Period 2¢ Pexiod-Dependant Casts - 681 7 2 - 28 5,269 1,504 188t 11,319 k4 - . 4 - . . B0S8 89 146,674
20 TOTAL FERIOD 2e COST . - 581 7 2 - 28 18,268 2121 18,008 15934 7”2 - - 404 - - - 8,068 110613 146,614
PERIOD 2 TOTALS i 8,806 36,803 11,803 A7 82,201 718,663 189,150 95,708 436,314 366,283 69,876 656 160,600 149,625 15,161 804 - 14.487.720 914,868 1,939,476
PERIOD 3b - Site Restoration
Period 3b Direct Decommisaianing Activities
Demalition of Remalaing Site Buildi
8b.1.11  Reactor Buildiog - 5,803 - - - - - 885 6,788 1,008 - 5170 - - - - - - 109.307 -
8b.L12 Switehgear Building & Transformer Yard - 58 - - - - - 9 a1 - - 67 - - - - . - 1,263 -
35113 Turbine Building - 85683 . - - - - 537 4,120 412 - 8,708 - - . . . - 72,847 -
3bL14 Turhine Padestal . 940 - - - - - 1 1,081 - - 1,081 - - - - . . 15,197 -
3b.it Tatals - 10,483 - - - . . - 1,572 12,060 1,430 - 10,628 - - - - - - 198,714 .
Sita Claseout Activities -
8h.1.2 Grade & londscape sita - - . - - . - . - - - - . - . - - [ - . -
8b.1.8 Final report ta NRC - - - - . - 113 17 130 130 - . . - - . . - - 1660
8b.1 Gubtotal Period 3k Activity Casta . 10,483 - . . . 13 1563 12,186 1560 - 10,628 . . . . . . 188,724 1.560
Porind 3b Additional Costs
8b2.1 Cangrete Crushing - - - - . - 922 48 370 - . a0 . - - . - - 2370 -
3b2 Subtatal Perind 3b Additional Costs N - - . . . 822 48 310 - . 370 . - - - . - 2,370 -
Perjod 3b Coliateral Casts
3b3.1 Smalt tool allssrance R -~ 100 - - . . - - 15 115 - - 115 . - - - N - - -
8.3 Subtotal Pericd 8b Collataral Costs . 100 . - . - . 15 116 - - 116 - . . - - - N
Period 3b Perjod-Dependent Costs .
8b.4.1 Insurascs . - - . - - . 205 21 226 0 203 23 - N - - - - - -
3b42 Propecty tazes | - - - - - - 1,051 105 1,156 - . 1,166 - . . - - - - .
3b43  Heavyequipment rontal - 5.075 . - - . . 761 6.837 - - 5,837 . . - . . . - .
8b44 Plant energy budget - . . - - - . 504 76 &80 - 290 200 - B - . - - - -
3b.as NRC ISESI Feaa - . - - - . 246 25 m - 271 - - . - - - . . .
3b46  Emergency Planolog Fees - - - - . . 104 10 114 - 114 - . - . . . - . .
8547  Dry Fuel Storage O&M Costs N - - . . . 7 11 82 - 82 . . . . - . . -
3B Security Stoff Cost - - . - - . 581 147 1,128 - 50 a2 - - - - - . . 38,674
3b43  Udlity Staff Coss . - - - - - 6.043 906 6950 - 3418 3475 . - - - - - - 95.511
ah¢ Subtotal Period $h Period-Dependent Casts . 5078 - - - . 9,205 2,062 16,842 ] 5,190 1,152 - - - . . - - 134,285

TLG Services, Inc. Copyright PSEG Nuclear 19532000
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TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
. : o _ DETAILED COST ANALYSIS : .
’ (Thousands of 2003 Dollars)

Oif-Site LLRW WRC Spent Fue} Site Processed Burla Volumes Burial
Activity Decon F p Py i ! Cther Total Total Lic. T, Management Restoration  Volume ClassA  Class® ClassC  GTCC Weight Caaft
Index ctivity Descriplion Cost Cost Costs Costs Cosls Costs Losis _ Contingency __ Costs Casts Gosts Cosis Cu.Feet Cu.Feel Cu.Feet Cu Fest Cu.Feet Lbs, fdanhours
ab.o TOTAL, PERIOD 85 COST - 15,659 - - - - 8.840 an4 28,013 1,560 §,180 22,263 . - - - - - 201034 135,848
. -
PERIOD 3c- Fuel Storage Gperatisns/Shippicg
Period 3¢ Direct Decommissioning Activities
No direct activities in this period
‘
Pexiod 8 Peciod-Dependant Casts
84l lnsumnce . - - - - - . 1627 163 1,750 - 1,380 - - - - B - - - .
3ed3 Properxty taxes - - - - - 8333 838 9,166 - 8.166 - - - - - - - - -
843 Flant energy budget . - - . - - 999 150 1,149 - L1483 - . - . - . . -
Scdd  NRCISFSIFees - - - - . - 1951 195 2,046 - 2,146 . - - - - . - .
846  Emeryency Planning Feay - - - - - . 824 82 207 - 07 - - - - - - - . -
3c48  ISFSITransfer acd Copital Cats - - . . - - 3,935 590 48% - - 4523 . - - R . - - . .
3¢47  DryFuel Stacage O&M Costs - - . . - - 568 81 612 - 647 . . . . - - - . .
3cdf Utility Staff Cost - - - - . - . - - - - - - - - . - - -
3cd Sulitatal Pedod 3¢ Peciod. Dependent Costs - - - . . - 18221 2098 20,328 . 20,378 - - . . . . - . .
2l ‘TOTAL PERIOD 8¢ COST . . - - - . 18,231 2,098 20,829 - 20,329 - - - - - - - - -
PERIOD 3d - GTCC shipping
Pariod 34 Direct Decommissioning Activities
Nuclear Steam Supply System Removal
84111 Vessel & Internals GTCC Disposal - - - - - 11,818 - 1.773 13,692 18,592 - . - - - - 748 - - -
3d11r  Totals - . . - - 11,819 - 1,178 13,592 13,592 - - - . - - 748 - - -
3d1 Subtatal Period 3d Activity Costs - - - - - 11,619 . 1772 13,592 13,692 . - - T : - - 748 . - .
Period 3d Period-Dependent Costs
3d4l Inaurance . - - - - - - s [ & - 5 - - . - - - - . -
adse Property taxes - - - - - - 24 2 26 - 26 - . . . - - - - -
34498 Plant energy budget - - - - - - ] [] 3 - 3 - - - - . - - . -
adad NRC ISFSI Fees - - - - - - 6 1 6 . [] - . - - - - - -
8445  Emergency Planning Feea - . B - - - 2. o 3 - 3 - - - - - - - - -
8d48  1SFSI‘Transfer and Capital Costa - B - - - . 183 27 250 . 210 . . . - N - . -
8d.4.7  DryFuel Stacags O&M Costa - - - - - . 2 ] 2 - 2 - - . - . . - . .
3048  Wiility Stall Cast - - . . - R . . . . . . . ; . . . . . .
3d4 Subtotal Periad 34 Pariod-Dependent Costs - - - - - . 224 7 256 - 256 - - - - - - - - -
ado TOTAL PERIOD 84 COST . - - - - 1L815 224 1,805 13,847 18,692 236 - -0 . - - 548 . - -
i PERIOD 8 TOTALS - 15,659 - - - 11,819 28095 1817 53.189 15,152 25,7175 22,263 . - - .. 48 . 201,034 183846
TOTAL COST TO DECOMMISSION 9,994 66,723 12,130 3.980 32101 89,776 289,913 85,372  §88,930 468,664 98,937 23,489 160,600 150,445 17,783 804 748 15942580 1116755 2,937,135

7LG Services, Inc. . ' : . ’ Copyright PSEG Nucleur 199972000
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TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
DETAILED COST ANALYSIS
{Thousands of 2002 Dollnrs)
T KTr— WRC Spent Fuc She . F Burlal Yolumes Burkat Uttty and
Decon P Disposal  Other Tota! Totat Uc. Tenn Management Restoraton  Volume ClassA ClassB  ClassC GTCC Walght Creaft Contractor
Activily Descrij Cost ___ Cost Costs Costs Costs ____ Costs Costs___ Coatingoney _ Custs _Costs __  Costs Costs CuFeet Cu.Fesl GCu.Fest Cu Feet  Cu.Feot Lbs. Manhours  Manhouwrs

COST TO DECOMMISSION WITH 10.32% CONTINGENCY: $58B.990 thousands of 2002 dollars

'‘OTAL NRC LICENSE TERMINATION COST 1S 75.55% OR $466,564 thousands of 2002 dollars

PENT FUEL MANAGEBMENT COST iS 16.46% OR: $96,937 thousandy of 2002 dollars

ON-NUCLEAR DEMOLITION COST 15 3.99% OB: $23,439 thousands of 2002 dollars

‘OTAL PRIMARY SITE RADWASTE VOLUME BURIED: 96,468 cubic foet

TAL SECONDARY SITE RADWASTE VOLUBE BURIED: 72,563 cuhie feet

TAL GREATER THAN CLASS C RAIWASTE VOLUME GENERATED: 48 cubie feet

OTAL SCRAF METAL REMOVED: 31,767 tons

TAL CEAFT LABOR REQUIREMENTS: 1,116,755 man-hours

Eod Notes:

n/a - indicates that this ectivity not charged as decammissioning expense.
a - indicates that this activity parformed by decommissioning staif.

G- indicates that this value is less than 0.5 but is non-2az0.

4 call cantaining * - * indicates g 2exo vaiue

TLG Services, Inc.

Copyright PSEG Nuclear 1999/2000
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TABLE C-2

PEACH BOTTOM ATOMIC POWER STATION - UNIT 8

DETAILED COST ANALYSIS
(Thouzands of 2002 Dollars)

Document PO7-3425-004, Rev. 0
Appendix C, Page 11 of 21

e oo T
Ori-Site LLRW NRC Spent Fuel Slte F Burial Volumes Burlal Olifity and
Aclivity . Decon F i T F 9 : Other Tots) TVotal Lic. Term.  Monagement Restoration Vaoluma ClassA ClassB  Class € GTCeC Waight Cralt Contractor
Index Activity Deseription Cost Cost Casts Costs Costs Cosls Custs _ Coolingency _ Cosls Costs Costs Gosts Cu, Fest  Cu.Feot Cu.Feet Cu.Feet Cu.Feel Lbs. Manhours _ Manhours
PERIOD 1a-Shutdown through Trancition
Pesiod 1a Direct iasloning Activitl :
JaLl Preparc psoliminary decommissioning cost - - - - . - ag 6 45 45 - - - - - . - . - 1,300
1812  Notification of Ceaation of Operations s
1al3  Remgve fuel & sourcs materal . na
lald iRcation of P fuell a
latb Deactivate plant eyatams & process wasts a
1al6  Prepaze and aubmit FSDAR . - - - - - 61 [ 70 0 - - - . . - - R . 2,000
LT Raview plant dwgs & specs. - - - - - - - 140 21 161 161 . - - - - . < . - 4600
1a.lB  Perform dotailed rod mxvey n .
1al9 Estimate by-product inventory - - - - - . . - 80 § 36 85 - - - - - - - - - 1,000
12110 Rad product deseription . - - . - - 30 & 85 3s - - - . - - - - 1,000
1aX11  Detailed by-product inventary . - - - - - 39 € 45 45 - - - - - - - 1,300
12112 Define major work sequence . - - . - - 228 a4 262 262 . - - - - - . . - 7,600
12118  Perform SER 2nd EA - - - - - - 94 pT} 108 108 - - . - - - - - . 8.100
1alié Pecfonn SiteSpecific Cost . - - - - - 152 23 136 115 . . . . . . - . - 5,000
12115 Prep hemit License ination Plan - - - . . - 124 19 148 143 - - - - . - - - . 4085
1aL18 Recaive NRC approval of larmination plan . . a
Activity Specifications
121171 Plant & temporary fucilities - - - - - - 149 22 172 153 - 17 - - - - - - - 4,920
121172 Plant gystmmns . - - - - - - 127 13 145 131 - 16 . - - . - R B 4167
1a1.17.3 NSSS Decontamination Flush - . . - - . 16 2 17 17 . - - - - - . . 500
181174 Reactor intemials - - - . - - 216 38 218 248 - - . - - - . . - 7,100
11175 Reactor sessel . - - - - . 157 20 227 227 - - - . - - - - - 6,500
121176 Sacrificial shicld - - - . - - 16 2 17 17 - - . . . . - . . 500
1a.L17.7 Mojstuce sepazaturs/rehentera - - - . - - 30 § 35 85 - - - - - - . - - 1,000
101178 Reinforced concrete - . . . - - 49 7 56 28 . 28 . - - - . . . 1,600
12.1.17.9 Turbins & condenser . - - - . - 127 19 145 145 . . . N - . - . . 4167
12.1.17.10 Prasaure suppression structore - - -~ - - . - 81 9 40 70 - - - - . - . . - 2,000
12.1.17.11 Drywell - - - - . . 4@ 1 56 56 - . . . . . R . 1,600
1a.1.17.12 Plant structures & buildings . - - - - - 85 u 109 &4 - 54 - - - - - - - 3120
12.1.17.13 Waste panagement - - - - . - 140 21 161 161 - - - - - - - - 4,600
1a.1.17.14 Facllity & site clasaout - - - . . . 27 4 31 - 16 . 16 - - - . - - . 900
12117  Total - - - - - - 1,296 194 1,450 1,860 . 150 . . - . . 42674
Planning & Sits Preparations
Inl18 Prepare dismantling sequence - - - - - - 73 n a3 81 - - - B B - . - - 2,400
12119  Plantprep. & temp. svces - - - - - - 2,304 346 2,650 2,660 - - - - . . . . . v
16120 Design water clean.up syatem - . - - - - 43 8 42 49 - ~ . . - . - - . 1,400
12191  Rigaing/Cont. Cotzl Envipattoaingfetc, - . . - . - 1,950 293 2248 2,248 - - . - - - - . . .
12122  Procurs cosks/liners & containers - - - - - - a7 [ 43 43 - N - . - . - 1,230
1l Subtots] Perlod 1a Activity Costs - - - - . 6,640 996 7,687 9,607 - 180 . . . . - . . 18,600
Period 1a Period-Dependant Casts R .
lad.l Insurance . - - . - - - 1,308 132 1437 1,437 - - - - - - . - - -
1la42 Property taxes - - . - - - 31 62 867 67 - . N . - . - - - -
1a.48 Health physics mupplies . . 346 - - - - - a1 433 433 - - - . . . - - . .
lad4 Heavy equipment rental . az6 - . - - - 49 376 315 - - - - - N - . - -
1245  Divpossl cEDAW ganoroted - - 10 3 . « - 12 &8 68 - . . 505 - . . 12,124 149 .
lad8 Plant ensrgy budget - - . - - - 2470 an 2.844 3,844 - . . - - N - - . -
lad? NRC Feea . - - - - - 804 30 334 884 - - - - . N - - - -
1a48 Emergency Planning Fees - - - - - - 61 [ 68 - 56 - . . - N - . . -
la43 Spent Fuel Poal O&M - - . . - - 958 144 ut02 - 1102 - - - - - . - . -
10410  DryFuel Starage Q&M Costs . - - . - - - 35 & 40 - 40 - . - - - -
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{Thousands of 2002 Dollars)
Ofi.Sits . LLRW HRC ‘Spent Fuel Site Burial Volumes Burial Tility and
Actlvity Decon P Otter Total ‘Tolal Lic.Term.  tansgemsnt  Restoratlon  Velume ClassA ClassB  ClassC GTCC Weight Cralt Contractor
Index Actlvity Description Caost Cost Costs Cesls Cosls Costs _ Conlingency _ Cosis Costs Costs Cosls Cu.Feet Cu.Feet Cu Feel Cu.Fest Cu Feel Lhs. Manhows _Manhours
Period 1a Period Dependent Costs (coatinued)
1a4.11  Becurity Staff Cost - - - - - - 695 104 789 790 - - - - - . - B - 27,411
1a412 Utility Staff Cost - - - - - 17,493 2,624 20,107 20,117 - - - - . - - 299,417
lad Subtotal Pericd 13 Period-Dependent Costs . 672 10 a - 42 23831 3,613 23173 28,974 1,198 - - 605 - - - 12,124 149 326,829
120 ‘TOTALPERIOD 1a COST - 672 10 a - 42 30,472 4,609 35,803 84,481 1188 130 - [ - - - 12,124 119 405,428
PERIOD 1b - Decommissionlng Preparations
Period 1h Divert Decommisaioning Activities
Detailed Wark Procedures
1b.2111  Placisystems . - - - - . 144 22 186 149 - 17 - - - - - . - 4,733
1b.112 NSSS Decontamination Flush - - - - - - 30 [ a5 35 - - - - - - - - - 1,000
1b.1.1.3 Raaciorinternals - - - - . - 12y 13 140 140 - - - . - - - - - 4,000
.1l4 Rempininghuildings . - - - - - a1 & 417 12 - 85 - - - - . - - 1350
1,115 GRD bousings &Nis - - . - - - 30 g 35 33 - - - - - - - - 1000
1b.L16 Incore ingtrumentation - - - - - - 30 ] 35 35 - - - - - . - - L000
1b.1.1.7 Reamoval pimary containmant - - - - - - 2 [ 2 2 - - - - - - - - - 61
1b.1.18 Reactor vessel . - - - - - 110 " 127 127 - . - - - - - - - 3,630
1b.2.19 Facility closeout - . - . - - ki 5 42 21 - 21 - - - - - - - 1,200
1b.11.10 Sacrificial shield - - - - - - %8 S 2 42 - - - - - - . - - 1,200
1bL11]1 Reinforced concrete * - - - - - . 30 3 3% 17 - 17 - - - - - . - 1,000
152112 Turbine & condensers . - - - - - 127 19 146 us - - - - - - - - - 4.167
1b. 1118 Maisture separators & cehazters - - - . - - 61 9 0 wm . - - - - . . - - 2,000
1h.1.L14 Badwasts building - - - - - - 83 12 % 86 . 10 . - - - - - . 2,730
1h1115 Reactorboitding - - - - - - a3 12 98 86 - 10 . . . - - - . 2930
i1l Total - . - . . - 866 145 L110 1,001 - i) - - - - - - - 31,801
1b12 Decon NSSS 492 - - - - - - 248 ktig 3% - - - - - - - - 1,067 .
1b1 Subtotal Peried 1b Activity Costs 492 - . - . - 966 891 1848 1,738 - 109 - . - . - 1,087 31,801
Perind 1b Additional Costa .
th22 Spent Fuel Pool Isolation - - - - . - §.252 788 6,040 6,040 - - . - - - . - - .
.22 Sits Charactesization - - - . - . 923 138 1062 1,062 - . - - - - - - - -
b2 Bubtotal Period 1b Additional Costa - - - - - - 6,176 928 7102 7,302 - - - - - - . - - -
Period 1h Collateral Costs
1631 Decon eguipment 658 - - - - - - 2 787 757 . - - . - . - - - .
132 Process liquid waste 9 - 215 21 - 2934 - 657 3.465 3,465 - . - - 2,783 - - 457.833 113 .
1b.8.3 Small toql sllowanes - 1 - - - - - 0 L 1 - - - - . - - - - .
1h.3.¢ Pipe eutting equipment - o1t - - - - - 187 Lo48 1048 . - - - . . - - - -
13 Subtatal Perind 1b Collaizral Costs 37 912 215 221 . 2,384 - 893 6271 5,271 - - - 2,783 - - 457,832 118 -
Pemd 1b Period-Dependznt Costs
Decon supglias 20 - - - - - - B 25 25 - . - - . - - - - -
!h -lﬂ Insarance - - - - - - 651 65 7 7 - - - - - . - - - -
1h.43 Propexty taxes . - . . . - - 267 28 283 283 - - . . - - . - . .
1h.44 Health physice supplies - 176 - - - - . Pt 220 220 - - - . . . . « - .
1645  Heavy cquipment rental - 163 - - - . . ¢ 187 187 - . . . . . . . . .
1bié Disposal of DAW generated . . 13 2 - 20 . 6 i 36 - . - 918 . . - 63717 78 -
1b47  Plan energy budget - . R R . . 2,457 an 2,836 2,836 . B R . R . . R . .
1b48  NRCFees - - - - - - 183 18 201 201 - . - - . - - - - .
1h48 Emergeucy Planning Fras - - - - - - 25 8 28 . 28 - - - - . . - - .
15410  Spent Fuzl Pool O&M - - - - - - 478 7?2 550 . 650 - - . - B . . - -
TLG Seruices, Inc.
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(Thousands of 2002 Dollars)
NRC Spent Fuel Site Processed Burial Volunes Burial Ulility and
Tolal Tatal Lic. Term.  Managoment  Restoration Yolume ClassA Class83 ClassC GTCC Weight Grafl Gontractar
Costs Cosis Cosls Casls Cu.Feet Cu.Feet Cu.Feet Cu.Feet Cu. Feet Lbs, Manhours _ Manhours
Period 1b Perind-Dependant Casls (continusd)
1b.411  Dry Fuel Storage Q&M Costs - - - - .- - - 17 a 20 - ap - - . - . - - - .
1h432  Security Staff Cost - - - - - - 347 [4 859 399, - - - - - . - - - 19,669
15443 Udlity Staf Cost - - - - - - 8,723 1,308 10,031 10,031 - - - - . - - . . 149,303
1.4 Subtotal Period 1b Period-Dapendent Costs 20 339 8 2 - 22 13148 1996 15,533 14,835 638 - - 318 - - 6,377 8 162,971
1.0 TOTAL PERIOD 1b COST 1209 1,261 220 232 2,866 20,289 4205 28,753 29,046 598 109 - 318 2,783 . . 464,209 1,258 194772
PERIOD 1 TOTALS 1208 1928 230 225 . 2,888  &0,761 8816 65,662 63,627 1,736 239 .. 923 2,783 - - 476,833 1407 600,200
PERIOD R2a - Large Component Remaval ~
Paricd 22 Dieact Dacommissioning Activities
Nuclesr Steam Supply System Remaval .
22111 Recirculation Systam Piping & Valvas £2 49 16 11 - 872 . 190 800 26D . - . 1227 - - - 12271 8.850 .
2211% Recireulation Pumps & Motars 28 28 12 11 30 766 - 219 1,052 1,032 - - 146 1,442 - - - 150,250 1,763 .
23.1.13 CRDMs & Nls Removal 138 108 237 43 - 05 - 208 1,558 1538 - . - §,178 - - . 138,288 6,971 .
2a1.14 Renctor Vezsal Internals 137 1;831 6,083 1212 . 12,560 212 8,696 33,659 91,659 - - - 761 2,526 804 - 459.410 82,665 1438
2a1185 Besctor Veseel 61 3,674 1,513 425 - 9,350 12 7.909 28,074 23,07 - - - 10,735 2,254 - - 1,408,631 32,665 1435 .
2all Totals . 444 §,608 795t 1102 30 23,562 423 18,292 68,823 58,323 - - 146 19,334 47713 804 . 2.262.849 71394 2877
Resmnval of Major Equipment -
2212 Main Turhine/Generatar - a1 562 198 5,655 3,684 - 1333 19,343 12343 - - 28,278 11,732 - . - 105,676 5,753 .
218 Main Condensera . 793 417 L 142 6,698 191 - 1,830 10,530 10,830 - - 27,989 6,148 - - - 651,650 55,487 -
Dispoaal of Flant Systems .
22341 AirEjection & Ofigas - 148 10 b 222 250 - 147 au 834 - - L1112 548 - - - 49,088 6.219 .
22.142 Circulatiog Watar - 20 - . - - - a 22" . - 22 . - - - - - 832 .
24149 Circulating Water (RCA) . 52 2 s 202 - - 44 a02 802 . - 1,008 - - - - - 1,517 -
22144 Condensats - as87 82 24 02 2347 - 801 43403 4343 - - 3,610 6,138 - - . 460,503 12,428 -
$a.145 Condenaste Filter Demineralizer - &35 a9 n 809 1,062 - 434 2,870 2370 - - 1546 2,388 - - - 208271 13,656 -
23148 Contwol Rod Drive Hydraulic - 600 40 8 190 922 - 414 173 2173 . - B48 2,018 . - - 180,812 17,802 -
2aL4T Cooling Towers . 22 . . - - - a 25 - - 25 . - - - - - 743 -
22148 Electrobydraulic Coatrol - 41 1 1 aL . - 23 147 147 - 408 . - - - - 1,231 -
22149 Emergency & HP Service Water - 69 - - . - . 10 19 . . 79 - . . . . . 2,282 L.
21.1.4.10 . Emergency & HP Service Water (RCA) ) . 243 4 1 476 - - 183 851 B51 - - 2,379 - - - . . 9114 N
221.4.11 Emesgency Cooling Water & Tower - 108 . - - B . 16 128 - - 125 . . - - - .. 4,020 .
22.1.4.1% Feodwatsr & Feed Pumps - 603 16 24 724 2.262 836 4,626 4625 - - 3,620 4,963 . - - 413,829 18,1719 -
281413 Fesdwater Heater Veots & Drains - 614 54 20 7% 1,682 - 659 3,604 3604 - - 3,376 3,679 - - - 330,052 16,282 -
221414 Geoerator Hydrogen & Carhon Dinxide - 24 1] 1 11 - . 1 78 kL] - . 208 - - - . - 721 -
2214158 lustrumant Nitcogon - 2L o 1 53 - - 13 88 88 - - 264 - - - - . 600 -
20.14.16 Maln Steam & Bypass & Crossaround ) . - 456 36 20 955 9717 - 608 2,952 2952 - - 4,975 2,136 . - - 193,636 14,503 -
221417 Offgas Recombines - 162 ] 8 127 234 - 119 655 656 - 636 635 - - 47,844 4,620 -
221418 Post Accident Sampling - 4 0 0 2 B - 6 80 30 - - 12 17 - - - 1,501 447 -
%al419 Primary Containment Leak Testing * - 4 0 0 3 2 . 2 11 i - . L] 4 - - - 337 md -
2a.14.2D0 Process Sampling - 313 18 a 71 349 - 178 832 832 - - 853 764 - - - 88423 8,185 -
2a.2.4.21 Stator Water Coaling . 9 L] 1 35 - - 8 53 53 - - 176 - - - - - 282 -
22,1422 Traveling Water Screens - 26 - - - - . 4 80 . - a0 - - - - - - 933 -
2214.23 Traversiog Incors Probs . 23 2 1 26 n - 28 151 151 - - 128 156 - . 34,012 739 .
22.14.2¢ Turbine & Extraction Steam - 673 127 51 1,865 3.906 - L4435 8,068 8,066 . - 9,324 8,548 . - - 966,273 23,651 .
221425 Turbine Luba il - 223 3 6 869 - - 112 7 m - . 1843 . - - - - 6,765 -
2al4 Totals - 6,801 604 188 7126 14081 - 5,869 33,168 42,888 281 95.682 80,886 - - 2,762,580 156,052 -
22,18 BeaffoMing in support of decommissioning - 1,01t 13 4 169 37 B 289 1,628 -1,623 - - 845 142 . - - 10,491 86,612 -
TLG Services, Inc.
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TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 3
: DETAILED COST ANALYSIS :
(Thousands of 2002 Dollars)
Off-Site LLrw NRC Spant Fuel Site Burtal Volumes. Burial ULility and
Aclivity Decon P F Disposal  Qther Tolal Tolal Lic.Term. Management Restoralion Valume Class A ClassB ClassG GTCC Weight Cralt Canlractor
{ndex Activity y Cosi Cost Costs_ Costs Cosls Cosls Costs __Contingency  Costs Costs Costs Costs Cu.Feet  Cu. Feet Cu.Feet Cu.Fzst Cu.Feet Lbs. Manhaurs  Manhotrs
2a1 Subtotal Perdad 2a Aetivity Costs 424 13,024 9,607 2233 18,579 43,695 423 28,003 115887 115.606 - 281 92,887 68217 4178 &4 . 6640246 814.298 2,877
Period 2a Additional Costs
2a21 Cusie Surcharge (Excluding REV) - . - - - - . 1,631 - 408 2,038 2,038 - - - - - . . - . .
2a2 Subtotal Period 2a Additiona) Costs - - - - - - 1,631 - 408 2,038 2,088 - - - - - - - - - -
Period 2a Collataral Costa
2231 Procesa liguid waste 64 . 2t 84 - 291 . 15 647 547 - - - - 453 - - 57,160 a3 .
2032 Small tool allowanca To. 180 . - - - . - 27 207 186 - -3} -, - - - - . . .
2a3 Subtotal Period 2a Collateral Costs G4 180 21 64 . 291 - 142 T DO & ) - 21 - - 453 - - 57,160 83 -
Period 22 Period Dependent Costs
2a41  Deconsuppliss 83 - - - - - - a 103 103 - - - - - - - - - -
2a.4.2 Insurance - - - - - . 614 61 675 675 - . - - - . - - . - -
2243 Property taxes - - - - - - 1,047 105 1,152 1,036 . . 118 - - - - .. - - .
22d4d ‘Health physics snpplies. - 1,693 - - - - - 425 2,124 2,124 . . - - - - - - . .
2248  Heavyequipmest reatal - a.682 - - - - - 537 . 4118 4119 - - - - - - . - - -
2246 Diepoaal af DAW generated - - 118 35 - 493 - 141 788 789 - . - 7,075 - - - 141,970 1,387
2049 Plant snargy budget . - - - - - 4,769 ns 5,485 5485 - - - - - - - - - -
2248 NRC Fees ‘ - - . - - - 615 61 G716 876 - c- - - - . - - -
2249  Ememency Planning Faen - - - . - . 104 10 i - 14 . - - - - - - . -
2a410 Spent Fuel Poal OXM - - - - - - L84S 292 2,237 - 2237 - - . - . - - - - -
2a 411 Dry Fuel Storags O&M Costs - - - - - - . 11 11 81 - 81 . - . - T . - . . -
22412  Security Staff Cost + - - - . . - - 2825 574 4,399 4339 - . . - - - . .. . 150.870
2a433  Ucdity Staff Cast - - - - - . 49,813 7476 57,320 57,320 - - . . . . . . . 896.040
224 Subtotal Period 2 Pegiod-Dependent Costa a2 5281 118 35 - 495 62,833 10,430 78,276 6,727 2432 118 - 70758 - - - 14L770 1,737 876,910
2a0 TOTAL PERIOD 2a COST B71 18,485 9,646 2,323 18,579 48,112 63258 88,982  197.964 195,105 2.432 417 92,887 75,231 5,233 804 - 6,839,176 316,124 479,787
PERIOD 2b - Site Decontamination
Period 2b Direct Deconunissioning Activities
Disposal of Plant Systema B .
2h,1.11  Chilled Watar - Deywell - 283 2 8 3 - - 118 733 738 . . 1,722 . . . - - 7894 -
25112 Cleanup Filtsr Desdneralizer 121 142 n 2 20 270 - leg 3 734 - - a3 618 - - - 52,951 7,664 -
2b.118 Condensate & Refusling Wer Strg & Trnafe - 910 kL] 28 1,207 1,772 - an 4,893 4,893 - - 8,038 4,608 - - B 341,750 29,457 -
2h.11.4 Com Spray Cooling 400 376 103 22 337 2841 - 1,088 6.148 - 6,146 - - 1,685 6,215 - . - $57.29% 14,615 .
2b,1.1.6 High Pressure Coclant Injection. 405 206 . &8 u 228 1,868 - 785 8,650 8650 - - 1,128 4,061 - . - 354,612 11659 -
2h.1.16 Reactor Care Lsolation Cooling . 56 BL 12 9 97 361 - 146 635 638 - - 184 790 - - - 70,885 8228 -
21117 Beactor Water Clesnup 70 102 8 13 9 201 - 118 605 505 - . 45 440 . - - 39,443 4848 -
25118 Recire Pump M/G Set Lube OR - 85 1 ] 186 - - 580 826 e - - 928 - - - - - 2,655 -
2b.1.19 Regidual Heat Remaval 1,035 61 - 1n ' 40 607 6170 - 2,083 9,742 9,742 - . 3,037 11,308 . . - 1,014,361 24,663 -
2b.1.L10 Standby Liguid Contyal - 22 0 1 43 - - 12 i} 8 - - 214 - - - - - 6i5 ..
2h.11 ‘Totals 2,038 2,953 439 19 3.015 12474 - 5,418 26,503 26503 - . 15,077 28.042 - - - 2,447,296 107,207 -
2h.12 Sﬁﬂdﬂin:hsuppmotuen‘uwiuiming ' - 1,263 17 & 211 46 . 361 1,803 1903 - . 1,057 148 - . . 13,113 H:EIS -
Decontaminaiion of Site Buildings ’
2h.1.5.1  Reactor Building 5,939 1749 488 231 2,992 B,961 - 4,180 18,892 18892 - - 14859 21,749 - - - 1,995,619 19,340 -
2b.1.32 Administration Buildings % 1 o 0 - [ - 18 66 ag - - - 33 - - - L1122 1,160 -
25,183 Llow Lavel Radwasta Storegs Bullding 127 76 15 13 47 26 - 100 404 404 - - 2387 1056 . - . 104,363 6,823 -
2b.1.84 Offgas Eilter Building £ 3 o [} 2 1 . 3 13 13 - . -8 23 - - - 2,924 207 -
2136 Radwaste Building . . 385 240 4t a 56 148 - 307 1,208 3,209 . . 278 2991 . - - 278.157 18.140 -
2b.1.36 Rodwaste Buildigg Extencion 8o 61 13 10 83 ki - 87 a71 371 - - : 167 3 . - - 95,822 4339 . -
25,137 Recambiner Building . * 47 24 6 4 8 1 - 34 130 130 . - 40 288 - . - 36,436 2,032 -
TLG Services, Inc.

Copyright PSEG Nuclear 19932000




Peach Bottom Atomic Power Station
Decommissioning Cost Analysis

Document P07-1425-604 , Rev. 0

<0

Appendix C, Page 15af 21
TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 3
DETAILED COST ANALYSIS
{Thousands of 2002 Daoltars)
—— e . =
Ofi-Site LLRW NRC Spont Fuel Site F Burial Volumas Burial . Uity and
T Activity Decon V! F i Other Totay Total Lic. Term. Management Rasforation Volume ClassA ClassB ClassC GTCC Weight Crait Contractor
Index Activity Description Lost Cost Costs Costs Costs Costs Costs _ Contingency  Costs Costs Costs ~ Cosls Cu.Feel  Cu.Feet Cu.Feet Cu Feet Cu.Feet Lbs. Manhours Manhaurs |
B ination of Site Buildinga (continued] ;
2.1.88 Resin Dewatering Facility 10 6 1 1 4 2 - 8 a a - - 20 ki3 - - - 7933 246 -
2h.139 Seack 5 3 1 1 2 1 - 4 16 16 - - 8 42 - - - 4113 243 -
2b.1.8.10 Turbins Building 692 3713 17 €6 188 127 - 517 2,041 2,041 - - 931 5,461 . - - 542,911 30,653 -
2b.1.3 Totals 4,735 2,637 643 60 2,392 6.349 - 5,207 23,162 23,162 - - 16,658 82,674 - . - 8,000,480 212383 -
251 Suhiotal Pariod 2b Activity Costa 6,823 6,783 1,099 483 6,558 18,869 - 10,983 51,569 §1,568 - - 32,791 60.862 - - - 5,460,800 364,104 -
Periad 2b Collateral Costs
2b 8.1 Proceas liguid wasta . 9 - 584 765 - 8,268 . 2,907 12,200 12,200 . - . - 9,795 - - 1,622,091 856 -
2632  Small tool allowance - 135 - - . . . 29 224 224 . - - - - - - - - .
2b3 Subtatal Perind 24 Collataral Costs 97 185 764 65 - 8,268 - 2336 12424 12424 - - - - 9,798 - - 1,622,091 ase .
Period 2b Perind-Dependent Costs
2b4.1 Decon supplies 1273 . - . - - - 318 1592 3,592 - - - - - - - - . .
2bi2 Insurance . - - . - - 6B1 58 639 639 . . . . - - - - - -
2b43  Propertytaxes . - - - - . 991 99 1,000 1,050 . - - - - - - - - -
2b4.4  Health physics supplies . 1,820 . - - - - 455 2,276 2276 . - - - - . - - - -
2b43 Heavy equipment rental - 3,636 - - - - - 530 4.065 4,065 . - - - - - . - . -
2bdS Disposal of DAW generated ~ - 120 36 - 503 - 144 808 805 - - - 7221 - 144,708 1,373 -
£b4.7 Plant energy budget - - - - - - 3664 835 4089 4.099 - - - - - - . - -
2,48 NRC Fees ~ - - - - . 689 ] 48 648 - - - - - - - - -
549 Emergency Plaaning Fees ~ B - - - - 98 10 108 - 108 - - - - . - - - -
25.4.10  ISFSI Transfer and Capital Costs . - - - - - 56,000 8400 64,400 - 84,400 . - - - - . - - -
2b4.11  Spent Fuel Pool D&M - - - . . - 1842 278 2118 - 2118 - - - - - - - . -
2h4.12  Rad B i | . . . - - - 849 52 L) {02 . - - - - . - - . -
2b4.13  Dry Fusl Storwge O&M Casts - B - - - - 57 10 17 - 7 - - - - - - - . B
2hb 414 Seeurity Staff Cost - . . - . - 2,902 436 2,337 3337 - - - . - . . . - 114,459
20436  Utility Seaff Cost - - - - - . 46,183 6,927 63,111 &3.111 - . - - . - - . . 765,720
2b4 Subtotal Period 2b Period-Dependent Casts p& <41 5,358 120 a8 - BOB 113,166 18,308 138,765 72,063 65,703 - - 7.221 - - - 144,708 1778 830,173
2b0 TOTAL PERIOD 26 COST 8103 13,303 1883 1,284 6,558 27642 113,166 91628 202,759 136,056 66,703 - 32,791 68,084 9,785 - 1.221698 866,233 880,178
PERIOD 2¢ - Decontamination Following Wet Fuel Storage
Periad 20 Direct Decommissioning Activities N
2ell Remove spent fuel racka 605 45 u7 a2 1,260 434 - 578 2,972 2,972 . - 6,208 1,288 - - . 124,129 1547 -
Dispoaal of Plant Systema
2121 Auxiliary Boiler Fuel Ol - 35 - . - - - [ 40 . - 40 - - - - - - 1,216 -
20122  Auxiliery Steam - 239 2 4 267 - - 101 613 613 - - 1,337 - - - - - 6998 -
2128 Brnathing Air - us 1 1 7 . - a1 298 238 - - 235 - - - - . 3235 -
2c124 Compressed Air - 426 4 8 517 - - 186 1,138 L1339 - - 2,583 . . - - - 12,068 -
2c126 Containment Atmosphere Control - 237 4 8 522 . - 3 809 809 - - 2,608 - - - - - 7,359 -
2126 Containment Almosphere Dilution - 40 [} 1 .55 . - 18 A TY 114 - - 275 . - . . - 1,185
22127 Control & Admin Cooling & Healing - 67 - - - - - 10 kg - . 1% - - - - - - 2,505 .

N 2c.1268  Coaling Water « Reactar Building - 87 1 3 182 - - 45 822 a22 - - bip - - - - - 2524 -
90128  Cooling Watar - Turbine Building . 88 i 2 128 - - 42 260 280 - . G4D - - . - - 2,502 -
221210 Diesel Generator & Auxiliacies - 152 - . . . - 23 174 - . 174 - - - - - - 8411 -
21211 Electrical - 1188 - - - - . 178 1,366 - - 1366 - . . . - . 41,248 .

) 201212 Elactrical {(RCA) - 865 5 8 409 )] - 2 1,266 1,266 - - 2044 134 - . - 12,018 17,164 -
2e2218 Electriczl (RCA-Clesn) - 3,466 29 57 3.874 - - 1,459 8884 8,884 - . 18,368 . - . . - 102,039 -
2c1214 Firs Protection - 98 - - - - - 1 m . B 111 Lo - - . - - 3,550 .
2c1215 Fire Protection (RCA) - 225 2 4 296 . - n 628 628 - - 1479 - - . - - 6510 -
21216 Fuel Pocl Cooling & Cleanup - 268 23 [} 170 ‘632 - 254 L353 1,853 - - 850 L404 - - - 123,996 8325 -
221217 Fuel Pool Filter Demineralizer - 159 12 k) 61 304 - 125 B54 654 . - 239 878 - . . 58,699 4,794 -

LG Services, Ine.
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TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 8
DETAILED COST ANALYSIS

(Thousands of 2002 Dollars)
| Gr-Slie LLRW . NRC Spent Fuel Site Processod Burtal Volumes Rurial
Activity Decon P i F Other Total Tolat lic.Tern. Mapagemen! Restorallon Volume ClassA ClassB ClassC GTCC Weight Craft
Index Activity DCSCHEUOI‘I Cast Cost Costs CE Costs Costs Costs Cmﬁr_&m Casts Costs Cosls Cﬁ;l_s_ Cu. Feel Cu Fest Cu.Fect Cu.Feet Cu.Feet Lbs.

Disposal of Plaat Systems {continned)

261218 HVAC- Administration Faility - [ . - - - - 1 1 - . 7 - - - - - . 226 -
21219 HVAC- Auxiliary Boiler Building - 1. - . - - - [ 1 - . 1 - - - - - - 25 -
2c1220 HVAC- Battary & Emergency Swgr Bldg - 2 - - - - - 1 4 . - 4 - - - . - . 117 -
2¢1221 HVAC - Dizsel Geoerator Building - 2 - - . - - 0 3 . - 3 - - - - - - 85 -
2¢.1.222 HVAC. Drywell : - “u 4 5 339 1} - 76 619 518 - - 1,607 111 - - - 6,573 1,345 -
261223 HVAC - Maintenance Hot Shop - 12 0 0 12 2 - 6 81 3t . - 62 4 - - - 362 356 .
201224 HVAC- Miscallanegus - 8 - - - - - a 3 - - 3 . . - - - - w07 -
2c1.225 HVAC- Pump Structure - 3 - - - . . 1 6 - - - - - - - - 193 -
2c1.228 HVAQC - Radwaste Building - 103 1 1 93 3 - 4“4 219 259 - . 475 R - - - 2,889 8037 -
2¢1.227 HVAC - Radwasts Storage Facility - 72 1 1 68 10 - a1 w2 182 - - 23 23 . - - 1,958 1938 -
2cX.228 HVAC - Reactor Building - 157 2 8 174 26 - 72 434 434 - - 8eg s7 - - - 5,107 4617 .
2c.1.229 HVAC - Recombiner Brilding - a0 o [ ] 8 4 - 12 Kt 3 - - pL.-3 ] - . - 738 208 -
2c3.280 HVAC - Twhing Buildiag (Clean) - 12 . - - - - 2 15 - - 15 - - - - . - 459 .
261231 HVAC - Twrbire Building (Contaminated) - 160 3 3 220 “ - 80 641 (133 - - 1101 a7 - - - 8,717 5301 -
2¢).232 Hypachlarite - 17 - - . - - 9 20 . - 20 . - . - - - (0] -
2c1.23) Liquid Radsvaace Collection 243 269 27 8 135 614 . 368 1,660 1,660 - - 675 1,618 . - - 120.492 15072 -
201284 Liquid Radwasts Process & Disposal 363 410 36 8 169 821 . 842 2,438 2438 - - 794 2339 - - - 180,634 23,404 -
201235 Makeup Deminaralizer B 69 - - B . - 10 ki - - ki) - - - - - . 2521 -
2c1.2.86 Plant Heating & Auxillary Steam - 28 - . - - - 4 a2 - - 82 - - - - - . 1,055 .
2c1.237 Plant Heating & Auxiliary Steam (RCA) - 125 t 2 149 . - 84 331 m - - 6 - . - - . 3407 -
2c1,238 Haw Water . - 116 - - - - - 17 132 - - 132 - . - . - 4,114 .
201239 Service Water - 32 . - - - . [} 43 - - 46 - - - - - - 1403 -
201240 Service Water (RCA)- - 495 6 12 861 . - 254 1,619 1619 - - 4,286 . - - - - 14,664 -
21241 Service Water Chewmical Injection - P . R R - [} 1 - - 1 . . . . . . 15 .
201242 Sewsge Treatment - 20 - - - - . 3 23 . - 23 - - . - - - 702 -
221248 Salid Radwasta Process & Disposal - 404 47 10 193 1264 - 450 2,357 23857 - - 964 3,025 - . - 246,060 12,375 -
21244 Ventilation Radiatinn Monitoring - 10 0 0 5 L ] 30 ao - - a4 ) - . - L8147 291 -
2c12 Totals 605 10.082 A3 165 8976 3,948 - 6.016 28,994 26,855 - 2,139 41818 9,648 - - - T#.550 326,083 -
Deoyptaminatinn of Site Buildings ) h

22131 Reactar (post fueel) 339 582 108 a2 82 1,322 - 11 9,283 3.283 - - 408 7,647 - - - 710,620 28309 -
xl3 Totals a3’ 5R2 08 82 &2 1,322 - 711 8,283 4283 - - 408 7647 - - - 710,620 28,809 .
2e14 Affolding & fd issicall - 253 8 -1 42 9 - 72 381 381 - - 311 29 - - - 2623 8903 -
2c1 Subtota! Pariod 2¢ Activity Coats 1510 10561 10 210 10,368 5713 - 63716 85629 83,490 - 2139 61,795 18,508 - - - 1,611,917 864,848 .-
Period 2¢ Collataral Costs : ’

281 Process liquid wasts U2 - 70 143 - 837 - 331 1,662 1,662 - . - - 1,293 - - 1713949 i} -
2032 &mall taol allowancs - 18 . - . . - a0 228 228 - - - - - - - - . .
283 B, dssianing Equi Di it - - 43 2 510 117 - 116 828 829 - - 2,700 373 - - - 33.507 739 -
2c8 Subtotal Periad 22 Cellateral Costa 142 198 12 155 540 1004 . 467 2,619 2,619 - - 2,700 313 1,293 . . 207,419 949

Period 2 Perind-Dependint Costs

2cdy Decon aoppBes u? - - . - - - 29 146 146 . - - . . - - . - -
2042 Losurance - . . - - - . 160 16 177 177 - - - - - . - - - -
3cds Property taxes . - - . . . £11 41 452 452 . - - - . . - - . .
2cdg Health physics supplies - 1,485 - - - - - 3869 L7984 1794 - . - - - - - - - -
2646 Heavy equipment rantal - 1,466 . . . . B 220 1,688 1,686 . - « - - - - - - .
2c4a Disposal of DAW generatzd - - 103 k1 - 434 - 123 692 691 - - - 6,296 - - - 124,160 L5231 -
2ed7 Plant energy budget . - . . . . 788 Hyt:] 808 506 - - - - - . - . - .
2048  NRBCTFees - - - - - - 817 82 349 349 - - - - . - - - -
249 Emergency Planning Fees . - - - . . 41 4 45 - 43 - - - - . . - . -
22410 Rad P, ing Equi - - - - - - 290 49 333 aw . - - - . - - - - -
2e¢4.1)  Dry Fuel Srompe Q&M Cests - - - - - - 28 4 3z . a2 - - - - N - - - .
2412 Secwrity Staff Cost - - - - - . 1,203 180 1,384 3,384 - - - . - .

TLG Services, Inc. Copyright PSEG Nuclzar 199920608
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Off-site LLRW NRG SpentFuel Sie Processed Burlal Volumes Burla) Utkity and
Acivity Decan | F ! ¥ b Disposal  Oiher Total Total Le. Term. . Management Restoration  Volume ClassA Class® ClassC [~ Weight Cnht Cantrector
Index Activity Description Cost Cost Costs Costs Casts Cesls Cosls __ Contingency __Costs Costs Caosts Costs Cu.Feel  Cu.Feet Cu.Fest - Cu Feet Cu.Feet Lbs. Manhowss _ Manhaury
Periad 3¢ Period-Degeadent Costa {continurd)
2c418  Urility Stoff Cast - - - - - - 16,464 2470 18933 18934 - - - - . - - . . 73,840
2e4 Subtotal Pariod 2¢ Period-Deperdnnt Costy 117 2,801 108 81 - 434 19,702 as40 26928 26,852 ” - - 6,186 - - - 124,150 1,521 321,300
2c0 TOTAL PERIOD 2c COST 1,769 14,060 88 450 10,899 7,161 13,702 10,483 68,177 62,961 77 2,139 54,493 25,017 1,293 - . 1.844,625 367318 821,300
PERIOD 2e - License Termination
Period 28 Direct Decommissioning Activities .
fall QIUSE confirmatery survey . - - - . . 118 38 354 154 - - - - - . - - -
2¢12  Terminate license a
2.1 Subtotal Period 2c Activity Costs - - - - . - 118 36 161 154 - . R R . . . . . .
Pexiod 2¢ Additional Costs .
2221 Final Site Survey ~ . - - . - 44718 871 5,148 5,148 - - - - - - - . 127.578 .
202 Subtatal Period 20 Addit{onal Costs ~ - - - - - 1476 [:15Y 6.148 5.148 . - - - - - . - - 127578 .
Period 28 Period-Dependeat Costs
2e4!  Insumoce . - - - . - 5 8 83 83 - - - - . - - - . .
2e.42  Property taxes - - - . - - 386 ] 424 424 . - . - - - - . - - -
2043  Health physics suppliss - 663 . - - - - 166 a29 829 . . - . - . - - . .
2044  Disposal of DAW geoecated . - 8 2 . 22 . 9 50 &0 - - - 459 - . - 9,069 m .
2248 Plant enesgy hudget * - - - . - . - 370 &5 426 428 - . - . - - - - - -
246 MNRCFres - - - - - . 305 a 3% 936 - - - - - - - - . .
247  Emergency Flanning Fees - - - - - - -2 4 42 - 42 - . - - - - . . .
2848 Dy Fual Storuge O&M Casts - “ - . . . 26 4 30 . 30 - - - - - . - . .
2e49 Secudty Staff Cost - - - - - 620 93 ns 3 - . - . - - . . - 24,448
28.410  Utility Staff Cost - - - - - . 10,137 1,521 11658 11,658 - - - - - - . - - 167,177
20.d Subtotzl Period 2¢ Period-Dependent Costs - €63 8 2 . 82 11,858 1,928 14,591 14,619 72 - . 453 - - - 9,068 181 191,623
200 TOTAL PERIOD 2 COST - 663 [} 2 - g2 16562 2635 19892 18,820 72 - - 453 . N . 9068 127,689 191623
PERIOD 2 TOTALS 10,533 485,512 12,293 4,085 86,038 80,937 212,677 29,728 485,782 413,943 69,284 2,656 180,173 168,505 16,320 804 - 16,019,470 1,177,863 2,372,883
PERIOD 8k - Site Restoration
Porind 3b Direct Decommissioning Activities
Dewetition of Remaigiog Sita Bulld
3b.1L1  Reactor Building 5,503 - . - . - ::H] 6,788 pRIIL:) . 5,730 - . - - - - 109.307 -
3b112 Adminjstration Buildings - 463 - - - - - 68 632 - - 532 - . - - - - 10,730 .
95,113  Auxiliacy Boilar Building - 51 - - - - - 8 88 - - &8 - - - - - - 1154 -
3b.1.14  Circulating Water Pump Structure - 1,598 - . . . . 240 1838 - . 1638 - - - - - - 21214 .
3115  Circulsting Water & 4 5 - L1619 . - . 243 1,851 - - 1861 - - - - - - 4843 -
3b.L16 Cooling Towers - &i29 - - - - - <269 8,558 - - 3.598 - - . - . . 87415 .
84117 Emergency Codling Tower . 168 - - - - . 25 198 - - 193 - - - . - - 3412 -
3b.L18 Emergency Diesel Genesator Building - a5l - - - - - B3 404 - - 404 - - - . - - 7.962 -
8119 Guard Howse . €9 . - - . . w0 13 - - 9 - . - . . . 1893 .
8b.11.10 Hazazdous Waeste Storoge Area’ - a8 - - - . - 16 13 . - 113 . . - . - . Rt -
8b.1.1.1L Iow Level Radwaste Storage Building - 457 - - - - - 69 526 26 . 500 - - - . - . iog11 .
8b.1.L12 Miscollaneons Yard Structures . 3,287 - - - - - 193 1,480 - - 1,480 - - - . - . 24,889 .
3b.1.113 Blads Bullding - 109 - - - - - 16 185. - - 126 - . - - - - 2425 -
8b.11.14 Ofgas Filter Building - 20 - - - - - 8 23 1 - 21 - - - . . - 341 | .
85,1115 Plant Access Building - s . . - - - 18 147 - - 137 . - - . . - 2,892 -
8b.1.1.16 Plant Services Building - 48 - - - - - 1 65 . - 65 - . - - - - 1,19t -
TLG Services, Inc.
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. TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 3
- DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)
ORSkte . LLRW KRC Spent Fus! Ste  F ‘Burial Volumes Burfal
Actvity Decon P 1] Oisposal  Other Total Total Lc.Term. Management Reslorstion Yolume Class A ClassB ClassC GICC Weigit
Index Activil tlon Cast Cost Costs Cosis Cosis Costs Casts __Contingency _ Costs Costs Costs Cu.Fest  Cu.Feet Cu. Fest Cu.Feel Cu. Feel Lbs.
Dessalition of Remaining Sita Build: a)
21117 Radwaste Bullding - 1,320 . - - B - 198 517 152 - 1,356 - . - . . - 23,189 .
3b.1.1.18 Badwaste Building Extension - 44 - - . - - 2 166 17 149 - - - - - - 8,283 i
3b.1.1.19 Radwasta Bexvice Entlosure - 12 - - - - 2 bY - - 4 - - - - - - 210 .
3k1.120 Recombiner Building - 508 - - - - - 7% 588 28 . 555 - - . - - - 7,753 -
321121 Rasin Dewataring Facility . 22 - - . . 3 25 1 - o4 . - - . . . 483 .
8b.1.122 Secondary Alaom Station - 17 - - - - - k| 20 - - 20 - - - - - - 983 .
3,1.1.28 Site Mansgement Building & Shop - 239 - - - . - E] 276 . - 275 . - . . - - 5,839 -
8b.112¢ Saubber Rebuild Fasility - 8 . - . - - 6 a4 . . a4 - - . . - 925 R
Sh.1.L25 Stack - 259 - - - - - 4 344 - - a - - - - . - 1,822 -
31126 Swi Building & Transk Yard - 67 - . - - - 10 17 . 7 - - . - - - 1401 .
8h1127 Training Center - 164 - - - - - 2 229 - - 223 - - - - - - 4,819 .
8b.1.128 Tuzbine Building - asa2 - - . - - 637 4.120 412 . 3,708 - . . . - - 72,547 .
85.0.129 Turbina Pedestal - 840 - - . - - 141 1,081 - - 1081 - - . - . - 15,191 -
8b.1.130 Warehouse Complex Additions - 209 - - - . . ax 240 . - 240 - - - . - - §5.044 -
Sb:1.1.31 Water Treatment Facility - 60 - - - - - &9 - - 63 . - . . - - 1306 .
8b.L.1 ‘Totals . 23,138 - - . - - 3471 26,609 1,666 - 24,952 - - - - - - 458,071 -
sitl Closegut Activities '
8b.12 Remove Rubble . 4,165 - - - - 623 4779 - - 4739 - . - - - 7.964 -
8b.L3  Grade & lnndscape site - B85 - . - - - 88 673 - - 673 - - - - - - 3 -
.14  Finalreport ta NRC - - - - - - 47 7 54 64 - - . R . . . . - 1.560
8.1 Subtotal Period 3 Activity Costa . 27879 - - - - 47 4.189 32,113 3,711 - 30,404 . - - - - - 1,560
Pericd 8b Additicnal Casta
3b21 Canrrets Crushing ) - - - . - . 927 139 1,068 - - 1066 - - . . - - 6,139 -
2 Scbtotal Period 8h Additional Costs - - - - - - 827 139 1066 - . 1068 - . . - - . 6.739 -
Period 3b Collateral Costs -
ab.at Saall toal allgwance - a1 - - - - . 35 266 - . 266 - - - - < - - -
b8 Snbtotat Period 3b Collateral Costs - 231 . - . . - - 268 - - 268 - - - - - - - -
Perind 3b Pesiod-Dependent Costs
b4l Insurancs - - - - - - 205 21 226 a 203 2 - - - - . - -
8bd2 Property tnxes - - - - - - - 1,051 . 105 1,168 . - 1,166 - - - - - - . -
3b4.3  Heavy equipment rental - 6076 - - - - - 7an 6,837 - . 5837, - . - - - - - -
dhdd Elant ensrgy budget - - - - . - 604 76 680 - 280 290 - - - - - - -
W45 NRCISFSI Pers . - - - - - 248 25 27 - 271 - - - - - - - - -
30.4.6 Bmreergency Planning Fees . . . . - . 103 10 114 - 114 - - . - . . - .
3b4.7 Dry Fua! Storage Q&M Coata - . - - - . 71 11 82 - 82 - . . . . - . . .
3h4.8  Hecusily Stalf Cost - - - - . - 1,689 263 1942 © 1901 &1 - - - - - - - 66,606
349 Uklity Blaff Cost - - - - B - 16,178 2427 18606 - 9,903 5,303 . R . . . . . 256764
3b4 Subtotal Periad 3b Perfod-Dependent Costs - 5076 N . - - 20,049 9,688 28,618 (] 11,684 17.249 . . - - - . - 223,360
3bo TOTAL PERIOD 3b COST - 33,186 - - - 21,028 8,051 62,260 L7111 11,564 48,985 - . - - - - 474,923 824,920
PRERIOD 3¢ - Fuel Starags Operationa’Shipping °
Pexiod 3¢ Direct Dy issinning Activitis
Na direct activities in this period
Pexiod 3c Period-Dependent Casts
dedl Insurnacs - - - - - . ,627 163 L7%0 - 1,780 - . . . . - . - -
3cd2 Properiy taxes - - - - - B 8,333 833 9,166 - 9,166 . . - . - - - - .
8edd ‘Plant energy budget - - - - - C . 899 150 1,149 - 1,149 . - - . . . - . -
8¢44  NECISFSIFees - - - - . - 1,951 135 2,346 - 2,116 - - - - - - . - -
TLG Services, Inc.
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TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 3
DETAILED COST ANALYSIS
{Thousands of 2002 Dollars)
I Oil.8ita LLRW i TIRC Spont Fuel Site 7 Buriel Volumes Wity and
Aclivity Cncon F i p F Qthar Total Tatal Ue. Term.  Management  Restoralon  Voluma Class A Class8 Class C GTCC Craft Cantraclor
tndex ivity Desciption Cost Cast Costs Gosts Casts Costs Costs  Conlil Costs Casis Costs caﬂ Cu. Fect Cu, Fest  Cu.Feet Cu, Feet Cu.Feet Lbs. Manhours  Manhaurs
Period 3¢ Paciod-D: dent Costa P
Sed.b Emezgenoy Flaoiog Fees - - . - . - 84 82 g907 - 007 - - - . - - - ) - .
3¢4G  ISPSITransfer and Capital Costs - - - - - - 8,797 a70 4,367 - 4,367 . - - - . - - - -
8c47  Dry Fus) Storage O&M Casts - - - - - . 663 a4 817 . 647 . . . . . . . . .
.48 Security Staff Cost - - . - . . 2,070 1360 10,430 - 10,430 - - - - - - - . 857,720
Bed9 Utilily Staff Cast - - - - . - 33.143 4971 38,114 - 38.1)4 - . . - - - - - 545,097
Sed Subtatal Period 8; Period Depandent Costs . - - - - B 60,306 8409 68716 - 68,716 . - - . - - . B 802,817
3¢0 TOTAL PERIOD 30 COST - - - - - - 60,306 8409 68,710 - 83,718 - . - - - - - . 902,817
PERIOD 3d - GTCC shipping
Poriod 8d Dizect D i A e
Nudlear Steam Supply Systam Removal
34111 Veesel & Intergals GTCC Disposal - - - - - . 11,881 - 1,782 13,663 . 18,863 - . - - - - 748 - - -
8d1a Tatals - - - . . 11,884 - 1782 13,643 13,663 - . - - - - 48 - -
1 Subtotal Period 3d Activity Coata - - - . - 11881 - 1782 13,668 18663 - - . - - - 748 - - .
Period 3d Period-Dependent Casts
3d41l  Insurancs . - . . - - - [ o 5 - 6 - - - - - . - . .
8442  Property taxes : - - .- - . - - 24 2 26 B 26 - . - - - - - . .
3443  Plaot energy buduet - - - . . . 3 [ 3 - 3 B . . - . . - - .
8d4.4  NRCISFSIFees . - - - - - 6 1 6 - 6 . . . - . . - -
Jdab Emergency FlanniogFees - - - - - - 2 [] 3 - 3 - - - - - N - - -
8d48 ISFSI Transfer and Capital Costa - - - . - * . 138 27 210 - 2)0 - - . - - - . .
3d47  Duoy Fuel Storage 0&M Costa - .- - - - - 2 [ 2 - 2 - - - - - . - .
3448  SecurtyStaff Cast - - - . - . 2% 4 30 - 30 - - - . - - - - 1,020
3449  Utlity Staff Cast - . - - - - 85 4 109 - 103 - - - - - N - - 1,554
844 Subtotal Perind 34 Period-Dependent Costs - . . - . . 914 50 394 . 894 - - - - - - . . 2674
840 ‘TOTAL PERIOD 34 COST . . - . - 11,881 a4 1,832 24,057 13,663 84 - - - - - 748 - - 2,674
PERIOD 3 - ISFSI Decontamination
Period Se Direct Dr issioning Activiti
No direct activities in this period -
Period Je Additional Costs . )
8e.21  ISFSI License Termination - 1242 14 130 - £08 1,438 674 4,005 . 4.005 - - 1188 - - - 2,358,649 21,799 2,580
8e2 Subtatal Peciad 3¢ Additionat Coata . 1,242 t4 . 130 - 508 1,438 8T 4.005 - 4,005 - - 1.818 . - - 1,358,649 27,799 2,660
Perind 32 Callataral Coats
8e3.1  Small tol ellawance - 12 - - . - - 2 M - 4 . - - . . - - - . -
3e8 Subtotal Period 32 Collatecal Costa - 12 - . . . - 2 14 - M - - - - - . - - -
Perind 3e Pesind-Dependent Casts i
Sad.l Insurance N . - - . . 84 % . 37 - kY - - - - - - - -
8242 Froperty taxes . - . . - - - 344 84 878 - 378 - - - - - - - -
3edd  Heavyequipment reatal . 240 . . . . B 36 276 - 275 - . - - - - - - .
Bo.44 Plant energy hudget . - - - - - - 81 L] 95 - 85 . . . . . - . -
8ed5  NRCISFSIFres - - - - . . 40 4 24 - 44 . - - . - . - - -
3046  Secusity Staff Cast . - - . . - 11 L 108 . 108 - . . - . - . . 8.690
8047  Utility Stai¥ Cost - - - - - - B33 125 S60 - 260 - - - - - - . . 18,354
et Subtotal Pericd 3 Period-Dependent Costs - 210 - - . . 1,428 229 1,898 - 'L898 - - - R . . . . 17048
%0 TOTALPERIQD 32 COST - 1494 H 120 - G08 2,860 405 5916 - 8.916 - - 11,818 - - - 1,338,549 27,799 19,604
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TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 8
DETAILED COST ANALYSIS -
(Th ds of 2002 Dollars)
Off-Site LLRW NRC Spent Fuel Site Processed Busial Volumes Burial Uity and |
Activity Decon  Removal Packaging Transpardt Pracessing Oisposal  Qther Tolad Yotal Lie. Term.  Managemesl Resloration Volume ClassA ClassB ClassC GTCC Waelght Caafii Contractor
ludex Activity Description Cost Cost Costs Cosis Cosls Costs Cosls Conllnalﬂ Costs Costs Costs Cosls Cu. Feet  Cu.Fest Cu.Fcet Cu,Feet Cu.Feet Lbs. Manhours __ Manhours
PERIOD 3f - ISFSI Sita Restoration
Pariod 3f Direct Decommissicning Activities
o dizect activities in this geriod
Pariod 3£ Additional Costs N
321 ISFSI Pad Restoration - 1,767 - - - - as 269 2061 - 2,051 - - - - . - . 10,817 160
328  ISESIBridgo Reswration - 55 . . - - - a 63 . 83" . . . R - . . 1176 .
8£23 15FSI Equipmege Building Restoration - 1 - - - . - [ 2 - 2 - - - - . - - 25 .
324 ISFSI Polg Harn Restaratign - 12 - - - - - 2 M - b} - - - - - . - 217 .
i3 Subtotal Period 8f Additional Costa - 1,826 - - - - % 219 2,140 - 2,140 - - - - - - - 12,238 160
Period 31 Collateral Cases
331 Smal} tool allowance - 6 . . . - - T - T - - . - - - - - .
8L3 Subtotal Pesiod 3( Collateral Casts . 8 - - - - - 1 7 - 7 - - - - . - - - -
Perlod 3f Petiod-Dependent Coats .
3641 Insuranca - - . - - - 17 2 19 - 39 - - - - - . - - -
3E4L2 Propeddy taxes - - - - - - 173 17 9L - 191 - . - - - - - - . .
ALl Heavy equipment rental . - 83 . . - - . 13 8 - 98 - . . - - - - -
Add Plant ensrgy budget - - - - - . 2 & 48 - 48 - - . - - . . . -
8645  Secucity Staff Cost - - - - H - 47 7 84 - 54 . . R . - - . . 1.860
A48 Ukility St=ff Cast - - - - - - 2 30 232 - 232 . - - - . - - . 3277
84 Subtatal Peripd 3f Periad Dependent Casts B 8s - - - - 481 75 642 - 642, - - . - . . . . 5137
ao TOTAL PERIOD 3£COST - 1817 - - - - 616 355 2.788 - 2,788 - - - - - - - 12,236 5,297
PERIOD 3 TOTALS - 36.597 u 1o - 12,888  §5055 19,558 168,737 15,374 89,378 48,985 - 1,818 . - T48 1,358,549 515018 1,255,213
TOTAL COST TO DECOMMISSION 11,743 84032 12537 4.420 98,036 95,723 348493 112,097 705,080 492,843 160,457 61,780 180,173 -18L,648 19,103 a0 748 17854330 1,693,789 4228296
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TABLE C-2 .
PEACH BOTTOM ATOMIC POWER STATION - UNIT 3
) DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)
SHs LW TIRC Spent Fuel Site Burial Volumes Buria)
Aciivity Decon ; F Dispasal  Other Total Totat LUc. Tern.  Management Restoration Volume ClassA ClassB Class€ GTICC
Index Aclivity Description Cost Cost Cosls Cosls LCosls Costs Casts ___Conlingenc) Costs Costs Costs Cosls Gu.Feet  Cu Feet Cu.Feet Cu.Fest Cu.Feet

rQTAL COST TO DECOMBLISSION WITH 18,94 CONTINGENCY:
'OTAL NRC LICENSE TERMINATION COST IS 68.9% OR
PENT FUEL MANAGEMENT COST IS 22.76% OR:
ON-NUCLEAR DEMQLITION COST IS 7.34% OR:
'OTAL PRIMARY SITE RADWVASTE VOLUME BU'R!.BD:I

TOTAL SECONDARY SITE RADWASTE VOLUME BURIED:

OTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED:

DTAL SCHRAP METAL REMOVED:

OTAL CRAFT LABOR REQUIREMENTS:

$765,080
$492,843

$160,457

thousands of 2002 dollars -
thousands of 2042 dellacs

thansands of 2042 dollars

$51,780 thousands af 2082 dollarx
107,717 cubic foat
493,836 cubicfest
748 cublclect
46,855 tonx

1,693,769 tman-bours

Ecd Notex:
n/s - indicates that this activity oot charged as decommiagioning

ing expenss.

- indicates that this nctivity performed by decommissioning staff.
0 - indicatos that this value is lesa than 0.5 but is non-zem.
acell enntaining ® - " indicates a zero value
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