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Attachment I 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.
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Sincerely,
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Mr. R. Ennis, Project Manager, NRC
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Mr. P. Mulligan, Manager IV, NJBNE
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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 Unit] ("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:
* 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.

* 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.

* 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 -83NE444 11, 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 period2 . 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.
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III. Tables
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Table 1: Summary of Decommissioning Cost Elements- Hope Creek
Cost 2002$ Cost 2010$

Work Category 3 (thousands) (thousands)
Percent of
Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-Site Waste Processing
Program Management (incl.
Eng. and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

30,745
192,120
16,049
6,008

132,615
53,630

260,625
9,060

40,239
7,148

11,769
13,937
9,157

39,046
243,992

20,382
7,630

168,421
68,110

330,994
11,506
51,103

9,078
14,947
17,700
11,629

2.4%
14.3%
2.1%
2.1%

14.6%
3.0%

42.0%
1.6%

12.1%
2.1%
1.4%
1.2%
1.1%

Total 783,102

License termination
(10 CFR § 50.75 decommissioning activities)

994,539

794,000

128,500

100.0%

Site Restoration (non- 50.75 activities)

3 Includes contingencies.

4 This total includes spent fuel management.
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Table 2: Summary of Cost Efficiency Adjustments- Hope Creek

SAFSTOR
Adjustment Factors

Cost
Reduction

Cost Adjustment
Efficiency Contain. To
Factor Decontam.

Factors

Decommissioning
Non Contaminated
Contaminated
Spent Fuel Mgmt
Other Fixed

Sub-Total

Contingency

71%
29%
100%
100%

TLG
2002$
(thousands)

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

$ 653,859

$129,241

$ 783,100

TLG
2010$
(thousands)

$ 507,559 90%
$207,313 0%
$ 63,683 100%
$ 51,845 100%

$ 830,400

$ 164,136

SAFSTOR
2010$
(thousands)

0% $ 456,803
25% $ 155,485
0% $ 63,683
0% $ 51,845

$ 727.816

$ 143,380

Total Hope Creek I5 $ 994,537 $871,196

5 Individual line items are rounded so totals may vary slightly due to round-off error.
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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 (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.
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Site
Lic
Spe
Site
Tot

PS]

PS

Table 3: Hope Creek Unit 1 SAFSTOR vs. Non-SAFSTOR Summary of Costs
2010$

(millions)

Non SAFSTOR SAFSTOR

Description TLG TLG (esc.) PSEG
2002 2010 2010

e Specific Cost
Termination 625.2 794.0 670.7

ent Fuel Mgmt. 56.7 72.0 72.0
eRestoration 101.2 128.5 128.5
tal (100% Share) 783.1 994.5 871.2

EG Share (w/Spent Fuel)6 783.1 994.5 871.2
Spent Fuel Costs (56.7) (72.0) (72.0)

share (w/o Spent Fuel) 726.4 922.5 871.2

Site Restoration (PSEG Share) (101.2) (128.5) (128.5)

PS share (w/o Site Restoration & Spent
Fuel) 625.2 794.0 742.7

6 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)

Year

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
2088
2089
2090
2091
2092
2093

Equipment &
Labor Materials

6.9 0.2
35.2 4.0
10.2 1.8

O&M Security
During

Burial Other Total SAFSTOREnergy

0.2
1.1
1.0

0.0
0.9
1.0

0.5
3.9
5.1

7.8
45.1
19.1

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
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

38.8 2.2
38.3 13.1
57.5 17.0
141.6 19.6
111.5 15.7

0.9
0.9
1.3
2.2
3.5

0.0 1.7 43.6
24.4 10.4 87.1
39.2 15.7 130.7
41.4 13.0 217.8
29.6 13.9 174.2
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2094
2095

109.8 14.4
58.4 24.4

1.3
0.9

0.0 5.2 130.7
0.0 3.4 87.1

Total 608.2 112.4 13.3 136.5 72.8 943.2 104.0
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Table 5 Hope Creek 1 Cash Flows

Annual Expenditures
Year thousands

2010

DTF Fund Balance
2% Real Rate of Return
dollars less expenditures

399.298

SAFSTOR
Year

Notes

Balance as of 12/31/2010

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

407,284
415,430
423,738
432,213
440,857
449,674
458,668
467,841
477,198
486,742
496,477
506,406
516.535
526,865
537,402
548,151
559,113
570,295
581,702
593,336
605.202
617.307
629,653
642,246
655,091
668,192
681,556
695,187
709,091
723,273
737,738
752,493
767,543
782,894
798,552

7,800 806,723
45,100 777,757
19,100 774,213

787,097
800,238
813.644
827,316
841,263
855,488
869,998
884,798
899.894
915.292
930,997
947,017
963,358
980,025
997,025
1,014,366
1,032,053
1,050,094

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

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
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2067 1,068,496 19
2068 1,087,266 20
2069 1.106,411 21
2070 1,125,940 22
2071 1,145,858 23
2072 1,166,176 24
2073 1,186,899 25
2074 1,208,037 26
2075 1,229,598 27
2076 1,251,590 28
2077 1,274,022 29
2078 1,296,902 30
2079 1,320,240 31
2080 1,344,045 32
2081 1,368,326 33
2082 1,393,092 34
2083 1,418,354 35
2084 1,444,121 36
2085 1,470,404 37
2086 1,497,212 38
2087 1,524,556 39
2088 1,552,447 40
2089 43,600 1,539,896 Costs during 7-year
2090 87,100 1.483,594 decommissioning period
2091 130,700 1,382.566 includes security and O&M
2092 217,800 1,192,417
2093 174,200 1,042,065
2094 130,700 932,207
2095 87,100 863,751
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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
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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

Safe storage period

Decommissioning
and Site Restoration

x x

X

x X x x x x x
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Appendix B: December 2002 TLG Decommissioning Cost Analysis

-18-



Docu~ment P07-1425-0 02, Rev. 0 018

DE COM1VISSIONING COST ANALYSIS

for the

HtOPE CREEK NUCLEAR GENERATING STATION

prepared for

PSEG NUCLEAR, LLC

prepared by

TLG Services, Inc.
Bridgewater, Connecticut

December 2002

AAMR



.99
Hope Creek Nuclear Generating Station
Decommissioning Cost Analysis

Document PO7-1425-002, Rev. 0
Page ii of xii

APPROVALS

Project.Manager

Project Engineer

Technical Manager

Quality'Ass-uxance Manager

W3lfiiamA_ Cloutier, Jr.

Albert A. Koehl

..G e o A q y G 373f t g .

Date

Date

Date

Dt/

TLG Services.Inc. •.CoPyrieht PSEG Nuclear 19.99/2000 "



i00
Hope Creek Nuclear Generating Station DoczzmentPO7-1425-002, Rev. 0
Decommissioning Cost Analysis Page iii of xii

TABLE OF-CONTENTS.

SECTION PAGE

EXECUTIVE STMMARY --......... .............................................. .. ............ -- v--xii

.- INTRODUCTION.................. ........................... .......... .. ............... .... .................... 1-1

1.1 Objective ofStudy -- .............................................................................. 1-1
-2 ' Site D escription --- -------------- I ---- ------- --:------------ ----- I-

1.3 Regulatory Guidance ----------------------------- ..-.- ..-........- ... - ..-. 1-2
1.3.1 Nuclear Waste Policyc. --------------- - ..-- ................................. 1-4
1.3.2 Low-Level Radoactive Waste Policy Amendments Act ------- - . 1-6
1.3.3 Radiological- C.iteria forLicense'Termination . 1-6

2. DEC0VMIS SIONING ALTERNATTVE " 2-1
2.1 Period I -Preparations ............................ -......... ..................................... -- 21

2.1.1 Engineering and Planning............................................................2-1
2.1.2. SitePreparations ................................. a..................... ......................... 2-3

2.2 Period 2 - Decommisisioning Operations ......................................... a .............. 2-3
2.3 Period 3 - Site Restoration ........:................................. 2-7
2.4 Post Period 3 - ISFSI Operations .....- --............................................... ---........ 2-8

3. COST ESTIMATE ..................... "............................................---........... 3-1

3.1 Basis of Estimate ........................... : ......................... a ................................. 3-1
3.-2 Mehodology ..................................... . ......... 3-1
3.3 Ymancial Components of the•CostModel......................................................3-3

3.3.1 Contingency ....... ....................................... . ..... -3

3.3.2 Financial:Risk . ..........T.................................................................. 3-5

B.4 Site-Specifiz Considerations ............... . .. ................. ......... . 3-7

3.4.1 Spent FueL..-............................... -............ ... 3-7
3.4.2 Reactor Vessel and Internal Components ............................. 3-8
3.4.3 PrimarySystem Components .................... ............. ..................... 3-10
3.4-4 Main Turbine and Condenser ..........-. ............... _. ........................... 3-10
3.4-5 TIansportationuMethods .................... ................. ......... 3-10

.3.4.6 Low-Level Radioactive.Waste Disposal ........ --........-...... .-................ 3-11
3.4.7 Site Conditions Following Decommissioning .......... ...... 3-11

3.5 Assumptions ....................................................................... ....................... 3-12
3.5.1 Estimating Basis............................................................................... 3-12

.3.5.2 Labor Costs ....................................................................................... 3-13

3.5.3 DesianConditions ........................................................................ 3-13

Trd'. AýT77;.rp-ý- Tne-- Copyright [PSBG Nuclear 1999/2000



"Hope Creek Nuclear Generating Station
Decomrbi=•ioning Cost Anaiysis

Document P07-I425-O0O Rev. 0
Page iv of xii

TABLE OF CONTENTS
. (continued)

SECTION PAGE

3.5.4 GeneraL .............................................................. ................................ 3-14
3.6 Cost Estimate Summary . 3-16

4. SCHEDULE ESTMATE . ............................... - .... ........................ - ................ 4-1
4-' Schedule Estimate Assumptions -........................... 4-1
4.2 Project Schedule ...................................... . 4-2

5. 1RADIOACTIVE WASTES ....... ;........................................................ 5-1

6. RESULTS ................ ........................................................... 1 ......................... ......

.7. REFERENCES ....... ..................................................................................... .. 7-1

.. TABLES

3.1
5-1
6.1

Cost Sumnaty ........................................................-.....................
Schedule of.Annual.Expenditures byreriod....: ........................... 3-17
DeconmnissionuingWaste Summary ............................... - . 5-3
Summary of Decommissioning'Cost Elements ............................ 6-4

-FIGURES

4.1 DecommissioningActivity Schedule .....................-.................... , ............... 4-3
S-4.2 Decommissioning Timeline ...................... ......... 7 ----------------

APPENDICES

A.
B.
C.

.Unit Cost Factor Development ...
Unit Cost Factor Listing .............
Detaied Cost Analyses. ...............

........... ............. ............ .......... ....

.............. ................ ..... .............. ---. - ......-- -1.. .. .. .. . -

................................ .... .................... . ............ - -

'-/T.r", .orT,-i-o. T-n.r,. CovDvriaht PMMY Muchear 199-9120t00



102
Hope Creele Nuclear Generating Station
Decommis.piting Cost An aysis

Document PO7-142,7-002, Rev. 0
Page e of xii

REVISION LOG

NO. " DA aI.temn Revise' I Reason for iievision

0 12-05-02 .'in" Issue

TEGA-ruices- Inc. 7TG Srvics. .n~c.Convripht PRP Mntyi.7ý - 700 Q/9flfl



103.
Hope Creek Nuclear Generating Station Docurnent PO7-1425-O02, Rev. 0
Decommissioning Cost Analysis Page vi of xii

EXECUTIVE SIJNRY.

This report presents the costs to, promptly decommission (decontaminate anad
dismantle) the Hope Creek Nuclear Generating Station ([lope 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 financial obligations as they pertain to the eventual deconnmissioning of
thenuclear station-

Th6 estimate is based on numerous fundamental assumptions, -including regulatory
.requirements, project contingencies, low-level radioactive waste disposal practices,
ligh-level radioactive wast6 management options, and site restoration requirements.
The. estimate incorporates a cooling period of approximately .five years for the tspnt
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 relocated to an on-site, interim
storage facility to -await the transfer to a DOE facility. The estimate also includes-the t
dismantling of non-essential structures and limited restoration of the site.

Alternatives and Regulations

The Nucl.ear Regulatory Commission (NRC) provided general decommissioning
- guidance in the rule adopted on June .27, 1988.EI] In. this rule., the NRC set forth
technical and fmnancial criteria for decomnmissioning.licensed nuclear facilities. The
regulations addressed plan±ng needs, timing, funding methods, and environmental
review requirements for decommissioning.'- The rule also defined three
decomnissioning alternatives as being acceptable to the NRC - DECON, SAFSTOR,
and ENTOMIB.

DECON is defined. as "the alternative in w]ich the. equipmnent,
structures, and portions of a facility and site containing radioactive
contaminants .are removed or decontamninated to a level that permits the
property, to be released for unrestricted use sh ortly after cessation of
operations '12J

U.S. Code of Federal Regulations, •tle 10, Parts 30,40,50, 51, 70 and 72 "General

lRequirements for Decommissioning Nuclear Facilities," Nuclear Regulatory Commnission,
Federal Register Volume 53, Number 123 (p 24018 et seq.), June 27, 1988.
Ibid. Page FR24022, Column 3.

TT.r, Rpmjinp_ýz. Tnc- Copyright PSEG Nuclea-r 1999/2000
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SAFSTOR is d.efined as "the alternative in which the nuclea-r facility is
placed and maintained in a condition that allows the nuclear facility to be
safely stored and subsequently decontaminated (deferred
*deconta.iniation) to levels that permit release for unrestricted use,"!31
Decoinniissioning 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 stmcture is appropriately maintained. and

continued surveillance is carried out until the radioactive .material
decays to. a level permitting unrestricted release of the property."I'I-As
with the SAFSTOR alternative, decomnmissioning is currently required to
be completed within .60 years.

The 60-year restriction has limited the practicality of the ENTO•MB alternative at
commarcal 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. entornbinent to
became a viable option.'

In. 1996, the NRC *p-dblished 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
deco missioning process. The amendnients allow for greater public participation and

obetter define the transition process from operations to decommissioning. Regulatory
Guide 1.184, issued 1n July 2000, further. describes the methods and proc edures
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 estimate described within this document follows
the basic approach originally presented in the cost estimating guidelines[)*] dev'eloped
by the Atomic Industrial Forum (now Nuclear Energy Institute). This reference

a Tbih
4 Ibid. Page FR24023, Column 2.

T.S. LaGuardia et al, "Guidelines for Producing Conimercial Nuclear Power Plant

Decommissioning Cost Estmates," AI/NESP-036, MIay 2986.

MZG Services, Inc- Copyright PSEG NzucZear 1.99.9/2000
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describes a unit factor method for determining decommissioning activity costs. The
unit factors used in this analysis imcorporate site-specific costs, and the latest available
information on worker productivity:in deconnnissiQning.

The estimate also 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 cel-ls and associated facilities, completed in 1997. In
addition, the planning and engineering for the Pathfinder, Sh6reham, 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 deconmis sioning
pxogram scheduleL. The schedule is relied upo~. in caleulating the can.g costs, -ivhieh.
include pirogram management, administrtion, 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 industrhy practice, contingencies are applied to the decontaminatio6
and dismantling costs developed as "specific provision for unforeseeable elements of
cost within the defined project scope, par.iciflarly important. *here previous.

. experience relating estimates and actual costs has shown that unforeseeable events
-which win increase costs 'are likely to occur.7[61 The cost elements in the estimate is
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 ailine-item basis. This contingency factor
is a nearly universal element in alllarge-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 decomnmissioning over the remaining operating
life of the station.

The use and role of contingency wýithin deco nmissioning 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 a~complish the intended tasks.

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
dis.mantlingý 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,M the states became ultimately responsible for the disposition of
radioactive waste generated withintheir own borders.

New. Jersey is a member of the three-state Atlantic Interstate LoW-Level Radioactive
Waste Manaigement 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 decomiuissioning of Hope Creek. It is also assumed that PSEG
Nuclear could access other disposal sites should it prove cost effec'ive. As suich, rate
schedules for both the Barnwell and the Envirocare facility in Utah were usecLto
• generate disposal costs.

HIk-h-Level Radioactive Waste Management

Congress passed the "Nuclear Waste Policy Acf'181 in 1.982, assigni.ng thae Tespqnsibil.ty
-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 originallegislation, 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 .fmding 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 Radioactive Waste'lolicy Amendments Act of 1985," Public Law 99-240, 115/86.
* l"Nuclear Waste Policy Act. of 1982 and Amendments," US. Department of Energy's Office of

Civfian lkdioactive 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 Artficial 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 20 years following the cessation of
plant 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
.debontanination activities will substantially damage power block structures,
potentially weakening the footings and structural supports. Prompt demolitioni 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, snd preserved
after the .adfiological 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 shutd6wn generating statiohs 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 ww -be removed to a
nominal depth -of three feet below the local grade level. wherever -ossible. The site
will then be graded and stabilized.

S'ummary

The DECON decommnissioning :alternative involves the prompt removal -of the
contaminated and activated plant components, including structural materials, from
the site following pennanent 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 estimate is described in
Section 2. The assumptions are presented in Section 3, along with schedules of annual
expenditures. The major cost contributors axe identified in Section 6, with detailed

Cnn7,v4jh1 .f R??rp~r- Q!/ff
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activity costs, waste volumes, and associated, manpower requirements deluneatecd in
Appendix C. A cost summary is provided at the end of this section for the major cost
components.

TLQ SerDices. -Tnc- . Copyright FSGNuztcZear 19.9912000
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~CQT S~A Y
(Thousa~nds of 2002 Do~laxs)

.Activity Cost

Decontamination
Removal
"Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management (ncluding. Ehgineering and Security)
.Spent Fuel Pool Isolation
ISF.SI Related. (mcluding capital).
Insurance and. Regulatory Fees
Energy
Characterization and Licensing.Surveys.
* Misc. Equipment and. Site Services'

30,745
192,120
16,049

6,008
132,615

53,630
260,6259

9,060.
40,239

7,148
11,769

. 13,937

9,157

. Total I 783,102

License Termination .2

Site Restoration

VQ Columns -may not aad due to zounding.
E21 Includes spent fuel maiagement expenitunes_

681,889
.101,213

TT'G, Rpmices. -Inc. Copyright PSEG NcZear 1999/2000
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I. INTRODUCTION

This de.on.massioni~g al.&.ysis ýs desigued to -provide PSEG Power ýith safficin-t
information to pr~epareathe financial planning docu.ments for decommissioning, as
required by the Nuclear Regulatory Comnmission (MRC or Commaission). 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 Hope Creek Nuclear Generating Station (Hope Creek).

1.1 OBJEC=T -SES OF STUDY

The objectives of this study are to preparae comprehensive estimates of.the
costs to decom nission Hope Creek for the sicenario outlined in Section: 2; to
define a .sequlence of events, and project the .vol.ume of waste produced.f.r.om
the decontamination and dismantling activities.

For the purposes of this study, the shutdown date was taken as April 11"
2021- This time frame, which-reflects 40 years of operating life, was used as
an input for scheduling the decommissioning activities..

1.2 S DESCRIPTION

Hope- Creek is located on the southern part of Artificial Island on the east bank
of the Delawase River in L.ower Alloways Creek Townmhip, Salem County, New
Jersey-. :The site is 15 miles south df the Delaware Memorial Bridge, 18 miles
south of Wflm.ington, ]Delaware, 30 miles southwest of Philadelphia,
Pennsylvania, and 7T/ miles southwest of Salem, New Jersey.

The Nuclear Steam Supply System (NSSS) consists of a boiling water reactor
and a two-loop recirculation system. The generating unit has a rated core
thermal power of 3,293 MWt (thermal) with a corresponding gross electrical
output of approximately -1,118 MWe and a net electrical output of 1,067
megawatts (electric)..

The two-loop reactor recirculation system contains two, vertical- centrifugal
pumps and is located within the "cprimary containment structure." This
structure consists of the drywell, the suppression system, and interconnecting
vent system. Thie 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.

TLG Service& Inc. Cop.yrihtPSEGNuzclear .1.999/2000
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This chamber is connected to the drywell by eight equally spaced vent pipes.
These vent pipes are conaected 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 daywell, suppression
chamber, and interconnecting 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 system3. A turbine-generator system converts the thermal energy of
steam produced in the reactor vessel into mechanical shaft power an d then into
electrical energy. The uniifs turbine generator consists of a tandem compound,
six-f low, .non-reheat unit. It is comprised of one double-flow, high-pressure
turbine and three double-flow, low-pressure turbines driving a direct-co-upled
generator at 1,800 rljm. The turbine is .operated. in a closed feedwater cycle,
which condenses the steam; t.he condensatteffee&-water is ireetu ed 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 required
to removed the heat- load from the main condenser and other auxiliaiy.
equipment and to discharge it to the atmospher-through a natural draft cooling
tower. Some heat may be rejected t6tthe Delaware estuary fromx the coldwater
side 6f the cooling tower in the form ofblowdown.

1.3 RE G-ITATORY GUTDANCE

The NR-C provided initial decommissioning guidance in its rule "General
Requirements for. Decommissioning Nuclear Facilities," issued in June
1988-12* This rule set forth technical and fiancal criteria for
decommissioning licensed nuclear facilities. The regulation addressed
deconmmissioning planning needs, timing, funding methods, and
environmental review requirements. The intent of the rule was to ensure that
decom-missioning 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 Decom-missioning 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
content and form of the financial assurance mechanisms indicated in the rule
amendments.

Annotated references for citations in Sections 1-6 are provided in Section 7.

TLG Servicem Inc. Covvri.-ht PKP(ý, 7V7.u-ZPrt.r- 7-9-9-91,gnnn



L12
.Uope Creek Nuclear Generating Station Document P07-1425-002, Rev. 0
Dacoriimissioning CostAnaZysis Sectjon -, Page 8 of 7

The rule defined three decommissioniag alternatives as being acceptable to
the NRC: DXECON, S .AFSTOR, =sdd-EN.T0.VEB. It -.Jso pl-ed .Imits on the
time allowed to complete the decommissioning process. For SAFSTOR; the
process i. .. str.it~ad ýn .oQvwria uati-ou to 60 yeears p..dess it could be ahown
that a longer duration is necessary to protect public health and safety. The
guidelines for ENTOMB are simiar; providing the NRC with both sufficient
leverage and flexibility to ensure tlfat these deferred options are only used in
situations where it is reasonable and consistent with the definition of
decommissibning. At the conclusion of a 60-year dormancy period (or longer
for ENTOTMB 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 ENTOAB alternative has not been viewed as a viable option for power
reactors due to the significant' time required {o isoklte the long-iV.ed
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:aan
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 rulema'ing 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 rulemaldng, entombment requests win be handled on a
case-by-case basis.

In 1996, the NRC published revisions to the general requirements for
decommissioning nuclear power plants.[3l 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 deconmissioning plan. In addition, these
licensees requested exemptions from certain operating requirement.s as being
unnecessary once the reactor is defaeled_ Each case was handled
individually without clearly defined generic requirements. The NRC
amended the deconmnissioning 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_

'MORP.r.nirm Inc. Coppr'•igtPSEG Nuclear 1999/2000
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Undier the revised regulations, licensees would submit written certification to
the.•RC within 30 days after the decision to c.ease operations. Cert..ica.tioi
would also be required once the fuel was permanently removed from the
reqptor ve.sseL... Submitt4a of these .ntices w.ud en.title t4@ l.~en~see .to a fee
red-ction 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 plannea decomm._issioning 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 plaia

S(LTP) .

1-3.1 Nuclear Waste P.oihcy Act

Congress passed the Nuclear Waste Policy Act[4] 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 .wich money was to
be colected. from the consumers of the electricity. generated by
commercial -nuclear power -plants. The Nuclear Waste Policy Act,
along with the individual disposal c6ntracts 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 acditional
7-year delay was announced, primarily due to problems in obtaining
the required permits from the state of Nevada to petform 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 reafrmed the utilt.y position that
DOE had breached its contractual obligation. However, even with the
August 2000 ruling,15] DOE's position has remained unchanged. The
agency continues to maintain that its delayed performance is

MG Seruices. bLc- Co pyrightPSBG1.NucZear 199.9/2000
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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).[6] This funding reqidrement is fuifilled through
inclusion, of certain high-level waste cost, elements within the
estimates, as described below. .:

For estimating purposes, ->SEGNuclear has assumed.that the high-level
waste repository, or some interim storage facility, will be fully

operational 'by 2015. Interim storage of the fuel,. imtil the DOE has
completecd the transfer, will be in an independent facility located-om the
Artificial Island site. This will allow PSEG Nuclear to proceed with
decommissioning and terminate its operating license in the shortest time
possible.

Based upon the projected capacity of the spent fuel. storiage pool,
supplemental. storage will be required before the current operating

license expires 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 operation 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 pool 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 pool. -Based upon this scenario, and an anticipated Tate 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 decomamissioning. Expenses are also included for loading the

spent fuel assemblies remaining in the storage pool after the cessation
of plant operation 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.

Mrl'- Q.-;- T-- CorvrL-htPSEG NzLcZear 199912000
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1.3.2 Low-Level Radioactive Waste Policy Amendments Act.

C.ongress pasised .th..e Lw-.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, ef fciently and- economiically,
and set a target date of 1986. With little progress, the "_Amendments Act"
of 1985M] 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 Bazawell Low-
Level Radioactive Waste Management Facility, located in. ogauth
Carolina, 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 Envirocare facility in
Utah were used to generate disposal costs.

1.3.3 Radiological Criteria for License Termination

In 1997, the NRC published Subpart E, -CRadiological Criteria for
License Termination,'.81 amending Part 20 of Title 10 of the Code of
-Federal Regulations (10 CFR §20). This subpart lrovided 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 -milliem 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 willbe temediated to a residual level-consistent with the INR•-
prescribed level.

It should be noted that the NRC and the Environmzental 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 -milliem per-
year is derived from criteria .established by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCOLA

. TLG Services; Inc- Copyright PSEG Nuclear 1999/2000
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or Superfutd). An additional limit of 4 milli"em per year, as defmed in
40 CFR P4rt 141.16, is applied to dximnig water..

On 0.CtOber 9, 2.002, the N•C signud aw -agreem.e-t with the EPA on
the radiological *decommissioning and decontamination of iNRC-
licensed sites. The Memoriandum of Understanding (MOU.) provides
that EPA will defer exercise of authority under CERCOLA for the
majority of faciliýies deconnmissioned under NRC authority. The MOTJ
also includes provisions for INRC and EPA consultation for certain sites
when, at the time of license termination, (1) groundwater
contaninati6n :exceeds EPA-permitted levels; (2) NRC contemplates
restricted release of the site; andlor (3) residual radioactive soil
concentrations exceed levels defined in-the MOU.

The IOlU does not impose any new requirements on NRC -licensees.
and should reduce the involvement of EPA with NRC licensees wha aze
decomminsioning. Most sites axe 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 EPA4- 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
licensees.

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000
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2. DECOIISSIONING ALTERNATIVE

The foiowing section de..scribes the basic activities apsociate.d with the DECON
decommnissioning alternative. Although detailed proceduxes for each activity identifed
are not provide., and the actual sequence of work may varyý 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 d-ecomnnissioning.

The .conceptual approach that the NRC has describhed in its regulations divides
decomMaissioning 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 ope ieons, e., power production, to facility de-activationjand
closure. Duiing the first phase, notification is to be provided to the NRC certfying:the
permanent cessation of op.eratii. rand the romoyva of fuel from tbhe •eactor vessEl. The
licensee would then be prohibited from reactor operation.

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

2.1 PERIOD I- PREPA•IATIONS

In anticipation of the cessation of plant operations, detailed preparations are
undertaken to. provide -a 'smooth transition from plant operations to site
deconmnissioning. Through implementation of a staffng transition plan, the
organization required to manage the intended deconmissioning activities as
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 Engineerina and Planning.

The ISDAR, required.within two years of the notice to cease operations,
provides a description of the licensee's planned deconnnissioning
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 coin ment in a
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local hearing to be held in the vici'ity of the reactor site, Ninety days

following submittal and NRC receipt of the PSDAR, the licensee my

begin to perform. major decommissioning activities umder a Modifle& 10
C.F2 §50.59 procedure, ie., without- speý.ic NWC. approvaL 0_jo_
activities are defined as any activity that results in permanent removal of
major radioactive components, permanently modifes the structure of the
containment, or results in dismantling components (for shipment)
containing Greater-than-Class C waste (GTOC), as defined by 10 CFIR
§61. Major components are further defined as comprisinig the reactor
vessel and internals, large bore reactor system piping,ý and .other large
components -that are radioactive. The NRC includes the. following
aditional criteria -for use of the §50.59 process in decormrissioning. The

proposed activity must not:

- foreclose release ofthe s.tefor possible u est-icted rse,
. significantly increase decommissioning. costs, '
* cause any. significant environmental impact, or
* violate the terms of the licensee's existing license.

E:dsting 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 _yunded by
previously evaluated environmental assessmnents or impact statements.
In this instance, the licensee would ]iave 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 witbin the ALATA 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 .cluing 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
d6contanination and dismantling activities.
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2.1.2 Site Preparations

Following final plant shutdown, and in preparation for actual
gico .ssi.o ng activities, the following activ"ties 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), samplig of internal piping.
contamination levels, and primary shield cores.

Isolation of the spent fuel storage pool and fuel handling systems,.
such that decomnmissioning operations could commence on the balance
of the plant. Decommiissioning operations are scheduled arouncl-the
fuel handll.ng area to the greatest extent possible such that the overafl
project schedulfe is. optinized- The.-fel v3il he rmansferred 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.

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

a Development of :procedures for occupational exposure control, control
and release of liquid and gaseous effluent, processing of radwaste.
(including dry-active waste, resins, fiter media, metallic and non-
metallic components generated in decommissioning), site security and

" emergency programs, and industrial safety.

2.2 PhEIRIOD 2- DECOMIISSIONING OPERATIONS

Significant decommissioning activities in this phase include:"

o Construction of temporary facilities and/or -modifcation 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.

lReconaguration and modification of site structures and facilities as needed
to .support decommissioning operations- This may .ihclude the upgrading of.
roads (on- and off-site) to facilitate 'hauling and transport. Building
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mo d.dcations may be reqit=ed to the Reactor Building to fEciltate ,,,$s of
large/heavy equipmenit. Modifications..nay .Rlso be req .ed to th.e .ref e•ng

area of the Reactor Building to support the segmentation. of the reactor
ves sel interna.. and porn, .e.t exr.ac on.

Design and fabrication of temporary and. permanent shielding to snupport
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.

Decontamination of components and piping systems as required to control
(m.inimie) workerexposure.

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

Disconnection of the control blades from.the dxives on- the -vessel lower head.
Blades are transferred to t~he spent fuelpool for packaging.

* Transfer of the steam separator and dryer assenmblies to the dryer-separator
* pool "for segm6entatiom. Segmentation wi.l maximize the loading of the

shielded transport casks, i.e., by weight and- actvity. The operations are
conducted under water using remotely operated tooling and contamination
controls.

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

R lRemoval and. segmentation of the remaining internals including the jet
pump assemblies, fuel support castings and core plate assezoibly-

-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 belowthe cut to minii .e the working area dose rates.
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Sections are transferred to the dryer-separator pool for packaging and
interim storrage.

Discon•ectigLo.. Q- the control rod dxives and insatunentatioa .taubes fxo=
reactor vessel lower head- The lower reactor head and vessel supporting
structure will then be segmented.

- Removal of the reactor recirculation pumps. Exterior surfaces are
decontaminated and openings covered. Components can serve as their own
burial containers provided. that all penietrations are properly sealed-

Demolition of the sacrificial shield activated, concrete- by -. ontrolled.
demolition.

At least two years prior.to the .atiiipatea date df license termination, a LTP Is
requi red Submitted. as a' supplement to the Final Safety- -Analysis Rapeart.
(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 dec6mnissioning, and any associated
environmental concerns. The NRC ]will notice the receipt of the plan, make. the
plan available for public -comment, and schediule a local hear=ng. LTP approval
will be subject to any conditions and limitations as deemed appropriate by the
Conmnission.' The licensee may then commence with the fnial remediation of
site facilities and services, including.

-Removal of remaining plant systems and associated -components as they
become nonessential to the decommissioniung program or worker health and.
safety (e.g- waste co~lection and treatment systems, electrical power and
ventilation systemns)

lRemoval of the steel liners from, the drywel, disposing of the activated and.
contaminated sections .as "radioactive waste_ Removal of any activated/
contaminated concrete.

o Rembval of the steel liners from the steam.separator and dryer pool, reactor

well, and spent fuel storage pool.-

* Surveys ofthe decontaminated areas of the containment structure.

R Removal of the contaminated equipment and material from the Turbine and
!Radwaste Buildings and any other contamin ated facility. Use radiation, and
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contamination control techniques until radiation surveys indicate that the.
structur.es could be released for unrestricted access a.nd convent.onal
demolitionz This activity may necessitate the dismantli_,g and disposition of
mpost of the systems and components (both dean and co.taxmnated) located
within -these buildings. This .activity wi facilitate surface decontamination
and subsequent vezification surveys required prior to obtaining release for
demolition.

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

Ro•uting of material removed in the decontamination. and dismantling to a
central processing area. Material certified-to.be free ofcontamination would
be releasecd for -unrestricted disposition, e.g., as scrap, Tecycle, or general
disposal. Contaminated material is characterized and segregated for
.additional of-site ]processing. (disassembly, chemical cleaning, voutume
reduction, and waste treatment), andlor 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 deconta .. ntion activities are.
completed and is developed using the guidance provided in NUREG/CR-1575,
'¶Muldt-Agency Radiation .Survey and Site Investigation Manual" (MARSSIM).19
This document incorporiites the statistical approaches to survey design and
data interpretation used by the EPA. It also identIfies state-of-the-art,
commer.cyll available, instrumentation and procedures for conducting
radiological surveys. Use of this. guidance .ensures that the surveys are
conducted in a manner that provides a uigh 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 confrmation of
radiological site conditions, and makes a determination on final termination of
S the license.

3The NRC. will terminate the operating license if it determines that site
rem.ediation 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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4,3 PERIOD 3 - SITE RESTORATIQN

Following completion of decommissioning operations, site restoration activities
may begin. Efficient removal of the conitaminated materiJs, and verification,
that residual radionuclide concentrations are below the NRC limits may result'
in substantial damagýe to many of the structures, Althaough 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 lReactor, Auxiliary, and Fuel, Handling
Buildings. Verifying that subsurface radionuclide concentrations meet NRC site
release requirements may require removal of grade sl]bs and lower floors,
potentially weakening footings and structural supports. This removal activity
willbe. necessary for those faci]ities and plant areas .where historical records,
when available, indicate the potential for radionuclides having been present -fi<
the soil, where systepa ffai-a.es haye been, rewQrdoed, or wbere -it is. equired to
conftm that subsurface process and. drain lines were not breached ovez. the
operating life of the station.

Prompt dismantling of site structures is dearly the most appropriate and cost-
effective option. It is unreasonable to anticipate that these structures would be
repaired and preserved after the radiplogical contaminxation 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 a*d future workers. Abandonment creates. a breeding ground for
vermin infestation and other biological hazards.

-This cost study presumes that non-essential structures and site faciities 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 gi-avel 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 gradecl as required to
prevent.ponding and inhibit the refloating of subs-6rface materials.

Concrete rubble.produced by demolition activities is processed to remove zebar
and miscellaneous embedments.. The processed material is then used on-site to
backfill voids. Excess materials are trucked off-site for disposal a's 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 frQm thex plan t's storage
pools. Transfer of spent fuel to a DOE or interim fability will be exclusively from
the ISFSI once the fuel pools have been emptied and the structures released for
deconnissioning. 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 stairt date and lower transfer
rate, will result in a longer on-site residence time for the fuel discharge fromthe
reactor,. and therefore additional caretaking. eipenses.

At the concu',sin of the sp.ent fuel transfer process, the ISFSI will be
decommissioned. The Commission will terminate the §72 license,. ifi it
determines that the remediation of the ISFSI has been performed in accordance
with an ISFSI license termination plan and that thefinal radiation sur~ey 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. Forpurposes 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 mnodules can be
dismantled using conventional techniques for the demolition of reinforced
concrete. The concrete storage pad is then iemoved, and the area gradedl and
landscapedto conform to the surrounding environment.
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3. COST ESTIMATE

The cost estimate prepared for d.ecornissioning Hope Creek consider thae 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 information relied upon, the estimating methodology
employed, site-specific considerations and other pertinent assumptions are described
in this section.

3-1 BASIS OF ESTEMA.TE

The current estimate was developed. 'using the basic design information
originally generated for the decomnission ig analysis prepared'in 1995-96.1oJ
The information was reviewed for the curent estimate and. updated,, a ps eeed.
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 decomxaissioning
programs provided viable alternatives or improved processes.

.2 METHODOLOGY

The -methodology used to develop this cost estimate follows the basic approach
originally presented- in the' ATF-NSP-036. study report, "G-iidelnes for
Producing Commercial Nuclear Power Plant. Decomnnissioning Cost
Estimates,"["] -and the US DOE "Decommussionmg Handbook."t1 ] 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 ($Sinch)
were developed using local labor rates. The activity-dependent costs were
estimated withthe item quantities (cubic yards and tons), developed froi 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,"

publislied by R.S. Means.[11I

This estimate reflects lessons learned from TLG's involvement in the
Shippingport Station DecomniTisioning Project, completed in 1989, as well as
the decommissioning of the CintichemTeactor, hot cells and associatedfacilities,
completed in 1997. 'I addition, the planning and engineering for the
Pathfinder, Shoreham, Rancho Seco, Trojan, Yankee Rowe, Big Rock Point,
Maine Yankee, Humboldt Bay-3, Oyster Creek• Cdnnecticut Yankee, and San
Onofre-1 nuclear units has provided additional insight into the process, the
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xegzaatory aspects, anid technical ch'.•enges of decoraissioning commercial

nuclear units.

The unit factor M.etho. provides a .de.monstrable.basi for ests 5hbjg r-ePiable
cost estimates. The detail provided in the uit factors, iiancudjng activity

,duaration, labor costs (by craAf), and eq~uipmeat a-d 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 (WJDFs) to
account for the inefficiencies in working in a )ower plant environment.
'WD-Fs were assigned to each-unique set-of unit fadtrs, eemmens.-uate with -the
inefficiencies associated with working in confined, dhazardous .environmeft-..
The ranges -hsed for the WDFs are as fqllows:

A Access Factor lO. to 20%
Respiratory Protection Fact6r 10% to 50%

- RadiatiohIALARA Factor-. 10% to. 37% •
*Protective Clotting Factor 10% to 30%
* Work Break Factor 8.833%

Productivity adjustable

The factors and their associated range of values were developed in
conjunction with the AIIFIESP-086 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 xemoved in the radiologically controlled areas-
The resulting man-hours, or crew-hours, are used in the development of the
decommissioning program schedule, r 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 determnine the total
decommissioning program schedule. The schedule is relied upon in calculating
the carrying costs, which include program management, administration, Reld

TLG SeTvirp_,ý_ Tne- Copyright .PSEG Nzicd ear 1999/2000



27".
Hope Creek Nuclear Generating Station Document P07-14254002, Rev. 0
2)ecommissioning Cost Analysis Section , lPage 8 of 17

engineering, equipment rental, and support services such as quslity control and
-*e!.'ity- T ..syst.xn~tic app•.oa.h.fr .Thisb.h g d~econmsi ldg eitiat.es

ensures a high degree of confidence ti the re~iabi3ity ofthe resulting costs.

3.3 FINANCIAL COMPONENTS OF TJIE 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 accomplsh the project goal, ie., 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 TU'G's
DE.CCER cost model, contingency .-fuI1Js this .r-ole. 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 dover 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. lTe-item
basis, using one or more of the contingency types listed in the AIFLNESP-
036 study. "Contingencies" are defined in the American Association of
Cost Engineers "Proje.ct and Cost Engineers' Iandb~ooY'El 4 as "specific.
provison for unforeseeable elements of cost -within the defined project
scope; particularly import6nt 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; -tlerefore,
consistent with industry practice, a contingency factor has been applied.
In the AIFLNESP-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 prograsm. They also
provide assurance that sufficient funding.is available to accomplish the
intended tasks. _An estimate without contingency, or from which

.co~n.".gency 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 aftei a lifetime of exposure to ra•iation 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 .anydeviation
in schedule has a significant -impact on cost for performixg 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.
-nunber 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 decon2= ss~ozd2.g ep..ewie. The co tingency
v .4es used" in thy9 s.i asfollows:

Deco~n atip. 50%
Contaminated Compponent IRenmoval 25%
-Contaminated Co.poAent P-ackaging 10%

. Contaminated Component Transport 15%
Loow-Level Radioactive Waste Disposal 25%

Reactor Segmentatio.n 75%
iNSSS Component Removal .25%
ReactorWaste Packaging 25%
lReactor Waste Tr.ansport 25%
lReactor Vessel Component Disposal 50%
GTCC Disposal 15%

Non-Radioactive Component Removal 15%'
_Heavj Equipment and Tooling 15%
SSupplies *25%
Engineering 15%
Energy' '15%

Characterization and Termination Surveys 30% -

Construction 15%
Taxes, and•Fees 10%
Insurance 10%
Staffing 15%

The bverall contingency, when applied to the appropriate components
of the estimates on a line item basis, results in an average value of
19.8%.-.

8.3-2 Fnancial Risk

In addition to ,the xoutine uncertainties addressed by contingency,
another cost element -that -is sometimes necessary to consider when.
bounding decomm'ssioning costs relates to uncertainty, or risk.
Examples can include changes in work scope, pricing, jqb performance,
and. other variations that could conceivably, but not necessarily, occur.
Consideration is sometimes necessary to generate a level of confdence
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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*TraLnsition a.ctivitjs a.d. apcgts; ajcilary expeinses -associated with
eliminating 50% to 80% of the site labor force shortly after the
cessation of pla=t operations, added cost for wo.ker seeparation
packages throughout the deconrnissioning program, national or
company-mandated retraining, and. retention incentives for key
personnel.

lDelays in approval of the decommissioning plan due to
intervention, public participation in local commoiunity 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 contamii..amts,
contamination in places nOt previou-sly expected, cont-tminate-soil•
previously undiscovered (either radioactive or hazardous mater.al
contamination), variationrs 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. .

Policy decisions altering national commitments, elg., in the ability.
to accommodate certain waste foirms for disposition, or in the
timetable for such.

Pricing changes fIr basic inputs, such as labor, energy, materials,
and burial. Some of these inputs may vary slightly, e.g. -10% to
-t20%; 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 deconmmissioning estimate's being too high
is a low probability, and the chances that the estimate is too low is a
nuch.higher probabiity- 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 andstafL). 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 Hope Creek. Ultimiate
d-.position of the spent fuel is witbin• the provinee of the DOE's 'Waste
Management System, as defined by the Nuclear Waste Policy At. -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
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 .the Secretary of Energy. This funding requirement is
fufhlled thkrough incluon of certain ligh-level waste cost elements

witlhin 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 th6
commercial sites is based upon an annual capacity at the geologic
repository of 3,000 metric tons. A delay in the startup of the Tepository,
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 xemQved 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, Le., 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 assemnolies will be relocated to the ISFSI during the farst
five years following final shutdown. Costs are included for the purchase

TLG Servicaý Inc. Copyrighit PSEG Nrzcear 1999/2000.
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of the 25 nisters and overpacds required to empty the pool (an
additional five wD be uaed to package the GTCC).

Operation maid nm tenance costs for the ISFl I are included withi the
estimates and address the cost for staffing the facility security,
insurance, and licensing fees. Costs are also provided for the fia1l
disposition of the fadility 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 ab1ais forthe
cost analyses. Approximately 50% of the silos are assumed to have-some
level of neutron-induced. activation as a result of the long-term sorage of
the fuel, ie., to levels exceeding -free-release lmits. Approximatel.i-y10%
of the concrete and steel is assumed. to be removed from the overpack.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 recirculation system components)
will be decontaminated. using chemical agents prior to the start of cutting

operations. -A aecontanination factor (average reduction) of 10 is
presumed.

The reactor pressure vessel and internal components are segmented for
disposal in sihielded, reusable transportation casks. Segmentation will be
performed -in the dryer-separator pool, where a turntable and remote
cutter are installed. The vessel wfl be segmented in place, using a mast-
mounted cutter supported. off the lower head .and directed Irom a
shielded work platform installed overhead in the -reactor welL
Transpoitation 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, ie., 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.(5] I-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 etvisioned for the spent fuel. It.s n.ot an..•cipated tb~.tj ._O would
accept this waste prior to conpleting 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
Hope Creek.

Intact disposal of the reactor vessel and internal co.aponents could
provide savings in. cost and worker exposure by eliminat-ing the complex
segmentation requirements, isolation of the GTCC m.aterial, 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:

the reactor package could be secured to the transport vehicl.-for the
entire journey, ie., the package was not lifted during transport,

• there were mo 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, linited by the overland. tansport
vehicle andihe 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 .Siate,.
The characteristics of this arid site proved-favorable in demonstratig
c6mpliance withland disposal regulations:

It is not. known Whether this option will be available when Hope Creek
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 Primnarv System Components

Reactor xeclxculation piping is cut from the reactor vessel once the
water level in the vessel (used for personnel shielding during
&smantliug and cutting operations in and around the vessel) is
dropped below the nozzle zone. Th:e piping is boxed and shipped by
shielded van. The reactor recirculation p-umps and motors are lifted.
out intact, packaged, and. transported for processing or disposal.

3.4.4 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 Yl be removed frm their anchors by
controied[ de2~Qbtpn. Th~e ~m $~._n ep ser wile l also be disas sembed 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 dbesignated for decontamination, volume reduction, or conventional
disposal or controlled disposal CompoTnents will be packaged and readied
for transport-in accordance -with the intended disposition-

S.4.5 Transliortation 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 U, as
described in Title 49 of the "Code of Federal Regu.ations.11 6J The
contaminated *material will be piackaged in Industrial Packages (IP 1•' U,
or Ill) 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 specifii activity, could qualify as LSA T- or

I3L 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-d'owns, and tractor-trailer.
The maximum level of activity pek shipment assumiedl pern~issible was
based upon the license limits of the available shielded transport casks.
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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 an.d
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. Mempliis, Tennessee
will be used as the destination for off-site processing. Transportagtioni

-.costs are estimated using published tariffs from Tri-State Motor•
Transit.[17]

3.4.6 Low-Level Radioactive Waste Dis-posal

To the greatest extent practical, metallic material generated in the
• decontaminationand dismantling -processes Vill 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,.
requing nofu.hrtler 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

ra.dioactive- ateial,' e.g., structural steel and. contaminated concrete,
will be sent to Envirocare_ More 'highly contaninated and activated

matetial -ýri be sent to Barnwell Disposal fees are based upon current
charges for operating waste -with surcharges added for the bighly.
activated components, e.g., generated in the segmentation. of the reactor
vessel.

3.4.7 -Site Conditions Following Decommissionina

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
NiR(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 lŽuclear's own future
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plans for the site, e.g., the electrical switchyard will remain in s.'upport of
the eletrig_ _an imssm naitu t on system.

The large undergrognd tunels betweeu tlhe cooling water i.ta.ke,
Turbine Building, and cooling tower- will be isolated, .sealed, and
abandoned in place, Site utility andi service piping are abandoned in
place. Electrical manholes are back.lled with suitable earthen material
and abandoned.. Asphalt surfaces 5h 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 affecte.d by continuea-dplant
operations and/or future regulatory actions, such as the development of
site-specffic release cr-Itefia.

/ 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 -IlLThe site vw51I be graded-following the
removal of no~n-essential structures to conform to the adjacemit landscape,
and vegetation will be established to inhibit erosion. This .degree of site
restoration will constitute coinpliance with the CAFRA document, dated
July 9, 1976.

3.5 ASSUTMPTIONS

The following are the major assumptions made in the development of the
estimate for decommissioning the site. Decomnmissioning activities will be
performed in accordance with the current regulations that are assumed to be in.

place at the time of deconmmissioning, including the Industial 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
diuation 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 imp'act the
deconinissioning cost'and. project schedule.
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3.5,2 Labor Costs
The craft labor required to decontaminate and dis-hatle the nuclear

units wlE be acquiredlthrougb. standaxd site contracting practices. The
current cost of labor at the site is used as an estimating basis. Costs for
site admini stration, operations, construction, and maintenance personmel
are-based upon average salary information provided byPSEG Nuclear.

•PSEG Nuclear, as the licensee, will oversee the deconm.ssio nigg
operations and provide site secuity, radiological controls, and overall site
administration. PSEG Nuclear wMprovi.'e contract =-anagement of the
decommissi6nihg laborforee ancd subcontractors. Engineering services for
preparing the activity specifications, work procedures, activation, and
structural analyses, arie provided by PSEG Nudc1earpeesonnel.

The costs associated for the transition of the operating organization to
decomnImioning, e.g., separation packages, retraining, severance, and

. incentives are not included in this estimate and are considered to .be
ongoing operating expenses.

3.5.3 Design.Conditions
Any~ne] claddIing fafiure that occurred during the lifetime of the plant is

assumed to have released fission products at sufficiently low levels that
the buiup of quantities of long-lived- isotopes (e.g.,. cesium-.137,
stronfium-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 NUCREG/CR-3474.J181 Actual estimates are
derived from the curie/gram values in NUTREG/CR-3474 and adjusted for
the-different mass of Hope Creek components, projected operating life,
and different periods -of decay. Additional short-lived isotopes were
derived from UTJREG/CR-013019] and NUREG/CR-0672Io "and
bencbmarked 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 include~d 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 Buil.ding structure is co._n ed to the sacrifýical
_e!id in thi eaMthmat.oe teatndx.e activation (at _v~e.y .loWole~vs) of

the'interior structures within containment has been detected. at several
-reactors and the owaers have elected to dispose of the affected mxaterial
at a controlled fac•iity rather than reuse the materi4 as fll on site or
send .it to a lndml The ultimate disosition 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 PS.SG Nuclear. and.its .subcontactors. The -wa-el.ousess-ma-.ybe
dismantled as they become surplus to the. decommissioning program-.The
planfs 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 andior sale. •

9 Excess acid, caustic, and all chemicals listed (atshutdown) in the

New Jersey 'IRight -o~n~gow Report7' willbe removed and the storage
container returned to the vendor. It is assumed that these chemicals
wvil have some value; therefore, the cost for their zemoval will be
co.mpensated 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 -ith 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 retmoved 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 decbmn-issioning, expenses, this estimate
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does not attempt to quantify the value that PSEG Nuclear may'realize
basedupo._n tho.se efforts.

It is assuaed, _.or purposes .of this estimate, that any viaue received
from the sale of scrap generated in the dismant"ling process would be
more than offset by the on-site processing costs. The dismantling
techniques assumed in the decomnmissioning estimate do not include
the additional cost for size reduction and preparation-to meet "furnaace
read? conditions. For example, the recovery of copper from electrical
cabling, from a facility c'ur.ently 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 thie ability tO free
release this- material. This assumption is an implicit recognition. of
scrap value in the disposal af.clean metallic waste.at no aciti=.aaLost
to the project.

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

Enerny

For estimating purposes, the plant is assumed to be de-energized, with
the exception of those facilities associated vith spent fuel storage.
Replacement power costs are -used for the cost of energy consuinption
(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 fLnancial protection requirements are based on various
reactor (and spent fuel) configurations.
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Property Taxes

Property tax payments wiv cease upon sheutdow-a of each tinit

Site Modifications

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

3.6 COST ESTITMA~T SUM~MARY

T-ae costs projected for the decommissioning of Jiope Creek are provided .in
.Ta-ble 34'1. Deconmnissioning costs .aze reported in the year of :pxojec~t

* expenditue; however, the values are provided in thousands of 2002 d4-lars.
Costsare notinflated, escalated, or discounted over the period of expenditure.

The annual expenditures axe based upon the detailed activity costs reported in
Appendix Q, alobng with the schedule discussedin Section 4.

1C i1
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TABLE 3.1
SCHEDULE OF ANNUAL EXPENDITURES BY PERIOD

(Thiousands, 2002 olluars)

Period 1
Preparations

Period 2•• -
* Decbmmissioniing

Operations

Period 3
Site

Restoration

Pertod 4
Dry Vuel
Storage *Year

Period 5
ISFSI

Decommissioning Tota1h

2026
2027
2028
2029
2030
2031
2032.
2033
2034
2035
2036

* 2037
2038
2039
2040

* 2041
.2042
204R
2044
2045
2046.

88,2856-
56,590. 80,41o

135,734
,99,099

89,928
98,728
19,699' 24,792

49,179
B8,804 105

*500
499
499
499
500
499
499
499
500
499

14,090

88,385
86,000

136,7S4
99.099
.81,88?

98,728
44,391
49,170

500
499,
499

499
499
499
499
500
409

16,bM9

V. ,

IN~

2,429

98,874 664j836' 112,775 19,188 2,429 783,1!02

* Operating and decommissioning costs for tho XSFSI Are .hare'd withi theSalem Station.
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4. S CHEDUI..E E .STIYMTE

The schedule for the decomnuisionaing scen._a'o coinsiderea in this study follows the
sequence presented in the ATFJNESP-036 study, with minor changes.to neflect recent
experience .and site-specijc 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 schedJule reflects
the prompt decommissioning alternative and the start date consistent with a
scheduled shutdown in 2026. The sequence assumes that fuel will be removed from the
spent fuel pool within the first fve years. The Ikey activities listed in. the sched:ule do
-ot ef lect a one-to-one coiTesponcterice. with those activities ia the Appendix C cost
table, -but reflect dividjng some activities for clarity and combining others-for
.wnvenience.'The schedule was' pr..epaj.ecd -. g the "Microsoft Prqject -2000" ceomp-uter
software. 21]

4.1 S CHEDUIE EST]MATE ASSUJX=PTIONS

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

The Reactor Building will continue to serve as t-he spent fuel storage!
transfer .facility.•mntil such time that all spent fuel has been removed from

. -te. ThelReactor Building is expected to operate for approximately five
years after the cessation of operations.

-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.

lReactor and internals removal activities are performed by using separate
crews for different activities working on different shifts, with a
corresponding backshif't cha.rge for the second shift..

oMultiple crews work parallel activities to the maximum extent possible,
consistent with: optimum efficiency; adequate access for cutting, -enmoval
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and laydowa .space; aiAd the st4ngent saf.ety m-ea~sues neressary .diwi-tg
demolition of-heavy comiponents.=.d str.• ties,.

For plant systems reemoval, the syste~ms.with the Ing•est remov1 duxatiolis
xn.eas on the critical path are considxed to dete 3n.e the duration of tb.e

activity:

4.2 PROJECT SCHEDULE

The per iod-dependent costs presented in Appendix C are based upon thae
duratons developed in the schedule for the decommissionjiag of Hope Creek---
Durations are established between several mailestones in each project period;'..,
these durations are used. to establish a critica1 path for the entire project.

•-turn, the critical -path durat~on. fer each period is used as the basis -or
cdeterinin thelperioa-depenaent casts.

The project tineliiie is shown in this section as Figure 4.2- ilestone 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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F.IGVRF, 4wl

DECO4IUM$SIONUNG ACT M.TYSCHI3ThE,

,26 1 '27 I'28 I"'29 I '30 I '31 1 '3'2 I'R• 1,34•- .

Uppe Creek schedule
Shutown p•lant

P.erod la - Shutdown through .rasition

Certifunte of permanent cessation of ope-ations submitted

Fuel storage pool operations

Dry. f•-i storage operatio.... ..

Rcooiio;e plant-

Prepare activity spetf.cations

.Perform site rha.actmization

PSDAR submitted

Writenertfint f permaent remnoval of fuel submitted

Site specific decommissioning cost estimate submitted'

-DOC staffmobilized

Period lb -Decammissioning preparations

Fuel storage pool operations

Meconfigureplant (contiuea)

)ry fl storage operations

Ixepare.&etafled worlk:proceaures

" ;econNSSS

Isolate.spent felpool.

.Periocd2a -Large component-emov-l

* storage pool ope~ratios

Dry fuel storage operations

.. Trepartaonfor reactor vessel xemoval.

Reactor vessel & internals

Remaining large NSSS components disposition

Non-essential systems

Main turbine/generator

Main condenser

License termination ýlan submitted

*Period 2b - Decontamination (wet fuel)

Fuel storage pool operations

Dry fuel storage operations

ýgýo.:.ýý.ý.ý.eýt!ý..-o.-.t:,!!!.!...!:,O-,I....-...-.,.-..o...-....-........
-~ *

4:,;.............

~K>K

E21
I : " :. - ' • *

4:: !
* ".:

*.. :

n ' . :
E

.riz2<'

: 4:i:.......

:E~i -" "

ceseria */ / .Summ.ary task
Critical Path, Task Performed During Period
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(qontixued)

Task Name .]22~8'9r'.'lIs~~s

Remove system..not st.ppQrbg wet fuel storage

Dccon buildiugs not p1p.porting wet fjel storage

License termination pla.3 approved

Fuel storage pool available hr decom ning

Period.2c - Decontamination Mfowing wet fueLstorage

Dry fuel storage operations

Remove rem ing systems

Decon wet-fuel storagerea

Period_2e -Plait license termination

lFue ste . orperey.-

F.. n - Sit. Suve.... ............. .. ...

I•.C review &• approval

?art 50 license terinated

'Pe;iod Sb - Site xestoration

Dryfuel st•rage operalons •

.E121Z2, 7

r1~<

e

3izilditg d-litjons.,1llkncllaudaping

Miestone +Surmsorytasik

Cti!icml PalhTask Performed Owing Period

Wd"X Rnriee. inr. CoDVrf-rtPSiEG:NzuZear 1999/2000



146
Hope Creekz Nuclear Generating Station
JDecommissioning Cpst.an.ysis

Document P0T"7-1425-0.02, Rev. 0
SecttiQn , Page 5 of .

FIGUITE 4.2

(hot to scale).

Shutdown
0411.12026

1 la lb 2,a 2b .2c .2g- -'' Bbc .$t~g

V1.l '5.9m. 1.38i'7m 29'.3ma 1L6=~ 9.11 -27.5ra 133L9m

4126 4/27 101,27 051:Z9 10131 09132 07/33. 10135 10/46

'Preparations Decommissioning Operations Siie ISFSI OpjeratidOnS

-wet Fuiel Stoxage

Dry Fuel Storage

Copyright PSEG NzcZear 19-99/2000
"r'.M•.•r'r£_ TT•c.



147
Hope Creek'Nuclear Generating Station . Document P07-1425-002, Rev. 0
Decommissioning Cost Analysis Section 5, Page I of 6

5. RADIOACTIVE WASTES

The objectives of the decom.nissioning process Uxe the re.,.oval of a-i radioactive
material from the site that would restrict its future use and the termaination of the
NRC license(s). This currently requires the remediation. of 42! radioactive material at'
the site in excess of applicable legal-limits. Under the Atornic Eniergy Act,[22] the NRC
is responsible for protecting the public from sources of ionizing radiation. Title I0 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 specifieý its disposition.

most of the materials being transported f6r controlled burial are categorized as Low
Specific Activity (LSA) or Surface Contaminated. Object-(SCO). materials containmig
Typ.A qeuanti~ties, as defi-ned in 49 CFR §17.-78, Sbipp_,iuag-g Cot"aiex.r ar.eeuir•.ed to.

be Industrial Packages (IP-I, IP-2. or IP-3). For this study, commercia1ly available
steel containers are presumedi to be used for the disposal of piping, small comp6nentso
and concrete. Largei components can serve as their own containers, with p•roper
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 ana sunimainm.ed in
Table 5.1. The quantified waste volume summary shown in this. table is consistent

• with §61 classifications. The -olumes 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 categoiized as.large quantity shipments and,
accordingly, will be shipped in reusable, shielded truck casks with disposable liners. In
calculating disposal costs, theburial fees are. applied against the linei -v61ume and the

S" special handling requirements of the payload_ -Packaging efficiencies are lower for the
h2ighly activated materials (greater than Type A quantity waste), where high
concentrations of gamma-emitting radionuclides limit the capacity .of the shippingS • canisters.. .

No process system containinhghandling radioactive substances at shutdown is
presumed to meet material release crite.a 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 long-lived. radionuclides..

.While the dose rates decrease with time, radionuclides such as 13 7Cs Wl still control

the disposition requirements.

T'7G Services. Inc. Copyright.PSEGNzucZea" 31999/2000
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(

The waste xante..a• pneratedin the deWont-an -tion and :m-.ani•g of Hope CreeJk
will .prianly be. geiuerated. d.u..). .eao. M- 4e . ie-ed. .p0e. y

coanta:ated when removed fwom the radiologically contolle. area wil1 be sent to
.procea..sin_ g facilities foj concitjqongg ar4d..pcisl •t a iumt ._st 9f.00 per ..pp.o4.t

Ieavily contaminated compopents and activated materials w:il be routed for
controlled disposal. The disposal volunes reported in the table reflects the savings
resulting from reprocessing and recyclins.

For purposes of eonstructing the estimate, the rate schedule for the Barnwell facility
was used as a pro.y for the 'igher activity waste. This ..s cedle w.as. _use-a 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 $4•15 per cubic foot
'was used, with additional surcharges for activity, dose rate andlor handling- added,, as
appropriate for the particular package.

The remaiuing volume. of contaminated metallic and concrete debris will be disposed bf
at the Envirocare facility. This includes lower activity material such -as miscellaneous
steel, metal siding, scaffolding and st-uctural steel. A rate of $298 per cubic foot was
used. for containerized waste, $70 per cubic foot -for disposal -of DAW, -and
appro..nmately $20 per cudicifoot for bulk material, e.g.., concrete.

MG Servicesý Inc. GCoxvriLht PSEG Nuz~clear 1999/2001)
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Waste
Class1

Yo.1ui~e Weight
(pounds)

Low-Level Radioactive Waste

BarnweB, Souith Caxoliza (contaminatedfactivate& metallic waste and. c6--crete)

A
B
C

20,945
•918

3,230,562
64,020

Envirocare, Utah (miscellaneous steel, contaminatedlactivated concrete)

Containeiized/DAW A 48,467

-Bulk A 49,513

,Geologic Repository (Greater-than Class CQ
-41

• 
•. •..'-j .:,.V .

4 ,386,491
2,656,402.

166,199

Tota. 2 228,374

233,125

-19,831,866

Processed Waste (Off-Site)

Scrap Metal -224,718,000

1 Waste is classified according to the requirements as &e~neatecin Ttle 10 CFR, Paxt 61.55

Coinms may not add duce to rounding.

~PT1 .D777ftp~Tni, Copyright PSEG ZNuclear f-999/2000
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6. RESULTS

-Costs were developed to decommission i•ope Creek fo}lowixg a sclheiuled 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 Nuclear with sufficient information to
assess itg. financial obligations as they pertain to the eventual decommissioning of
the nuclear station.

The estimate described in this report is based on numerous funda~mental.
assumptions, including regulatory requirements, project contingencies, low-level
radioactive waste disposal practices, high-level radioactive waste management
options, and. site restoration req ur.ements. The dec -mi... g scnan ssum.es
continued operation of the plant's spent fuel pool for approximately five-yea-s
following the cessation of operations for continued cooling of the assemblies. An
ISFSI will be used to safeguard the spent. fuel, once sufficiently codled, until such
time that the DOE can complete the transfer of the assemblies to its repository.
.The scenario also includes the costs for the dismantling of non-essential structures
and limitedrestoration of the site.
The cost projected to promptly decommission Rope Creek is estimated to be $7-83.1

million. The majority of tfhis cost (approximately 87.1%) is associated with" the
physical decontamination and dismantling of the nuclear unit and caretaking of the
spent fuel, so tat .the license could be terminated. The remaining 12i9% is for the
demolition of the remaining structures and limited restoration ofthe 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. lProgram
management is the largest single contributor to the overall cost. The magnitude of
the expense is a function bf both the size of the organization required to manage the
decormmissioning 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
license has 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

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 Serivices, Inc. Copyright PSEG Nr•uclear 1999/2000
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isolated. and an independent spent fuel isj- created. This will 4alow
decommissioning operations to proceed in and arxoiumd the 4eactor .B_ g. yer.
the five-year period, the spent .fuel will be packaged into transportable steel
-canisters for loading into a DOE-provided trn.sjxrt cask. T.e caoiusters wi4l he
stored in concrete overpacks -at the -ISFSI until DOE is able to receive them. Dry
storage ofthe fuel under a separate license provide 'es additional flexibility in'thel
event DOE is not able to meet the current timetable for completing the transfer of
assemblies to an off-site facility and m~inimizes 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 eq'uipment and components, structural
material, filters, resins and dry-activa.waste. As described in Section 5, disposal -of
the lower level material, i'ind.udhg -o*,crete and stracturaI steel, l he •t the

Envirocare facility. - The more highly radioactive material will be sent .tor.the
Barnwell facility, with the exception of selected reactor vessel components. IghIly
activated c6mponents, requiring additional isolation from the environment, are
packaged for geologic disposal. The cost ofge6logic 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 iiiaterial
requiring controlled disposal through such techniques-and px-ocesses as survey and
sorting, decointamination and volume reduction. The material that canndt be

-unconditionally released will he packaged for controlled disposal at one of the
currently operating facilities. The c6sts identified for processing are all-inclusive,
incorporating the ultimate disposition of the material.

Reemoval costs reflect the labor-intensive nature of the aecomnmissioning process and"
the management controls required, to ensure a. safe and successful prograin.
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 employe~d in-
decontamination and dismantling are generally destructive and indiscriminate in
in-ficting collate~ral ..damage. 'With a work force mobilized *to .support
decommissioning operations, non-±.adiological 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 Sdrvicesý Inc- Copyright PSEG Nuclear'199.912000
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The reported cost for transport includes tlie tariffs and surcharges associated with•
moving large components and/or overweight slhielded casks .ov.er.a& as well as the
general expense, e.g., labor and fuel, of transporting material to the -destinations
identif, ed .in this report. For purposes of this esti. nate, material wiL! be primarijy
moved overland by truck.

Decontani-nation will be used. to reduce the plant's radiation fields and.minimize
wotker exposure. Slightly contaminated material or material located. within a
contaminated area will be seit to an off-site processing center, ie., this estimate
does not assume- that contaminated plant components and equiprnent -could be
econonically...decontaminated for uncontrolled release in-situ. ..Centralized
processing centers have proven to be -a more efficient means of hand-Ing the large.
volumes of material produced in the dismantling of a nuclear unit.

License ternimation 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 deco.mnissioning process will also
need-to be confmed and. will addto the expense.of surveying the facilities alone-.

The remaining costs include a4locations 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 fanal
cessation of plant operations, certain administrative functions do -need to be
maintained either at a basic functional or regulatory level.

TLG Servicesr Inc- Copyright PSEG Vuclear 1999/2000
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TAMWO-1

S1MMXRY OF DJECOM SSI&NING COST FJLEMENTS

Cost 2002$
Work, Category (thioiu.sands)

Percent of
Totaj] Costs

Decontamination
Removal
Packaging.
Trn=portation"
Waste-Disppoai
Off-site Waste Processing
Program Management (including Engineeringand Security)
Spent Fuel Pool Isolation

* •ISFSI Related (including capital)
Insinrance -aa Regulatory Fees
Energy
Characterization.anmlce-nsi.g 3S:.veys -

IMisc. Equipment an&l SiteSorviees . .

30,745.4
192,120.4

16,049.0
6,00"8.1

. $2,61h.,Q

53,629.8
260,624.7

9,060.3
40,238.9

7,147.7
11,768.5
13,936,8

9,156;8

.3.9
-24..5

2.0
-0.8

6-.8.
33.3

S" L2

0.9.
1.5
1.8
1.2

- 783,101.6Total 100 .-0

Note: Columns may not add due to :rounding
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UNIT COST FACTOUR VU LO NTV

xaitMple: Unit Factor for Removdi of Co.t auatdecIeat Eechaa.ger < 3,000 ibs.

1. SCOPE

Heat exchangers Weighing < 3,000. will be reMoved in one piece usmig a crane or
small hoist. They wil be. disconnected froin the inlet and. outlet :piping. The heat
exchanger will be sent to the waste processing area.

2. CALCULATIONS

Act Activity
ID Description

Acvi!iTy
Di =-atdon

Critio~l
ai~ie~

a
b.
.C

e
' f

Remove insulation
Mount pipe cutters
Install contamination controls
Disconnectinlet and outlet !ines
Cap openings
Rig for xemoval
Unbolt from mounts
Remove contaminatio5r control-s
Remove, -wxap inplastic send to the waste processing area

Totals (Aadvity/Critical)
• ,•,¢,• ,:•• - . .

60
60

20
60
20
30

15
60

3. 55

(b)
60
(b)
60

30...3.0,

15.
60

255

128.

95

478

143

621

_n
.. uJ U-a.u, A ,,J LaubIL.sLLxab).
+Respiratory _protection adjustment -(50% of critical dfration)
4 RadiationlQ3MAR? adjustment (37.08% of critical duration)

Adjusted work duration

+ Protective cothing adjustment (30% of adjusted duration)

Productive work duration.

+ Work break adjustment (8.33 % of productive duration)

Total work duration

- Total duration = 11.217 bh r

52

673 mm

Copyright PSEG ThucZear 1.99/2000
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3. .L.ABOIR-B-QIUJBD

Crew Nvwnber Thuxation REate
($Ibx)

Cost

Laborers
Cxaftsmen
Foreman
General Foremna
Fire Watch
Hte alth Physics Tecbtmica=

Total labor cost

3.00 11.217
-.200 n -1.217
1.00 .11217

* 0.25 11=7
.. 0.05 11ý217
1.00- 11-:217

56-29"

60.1.7
67.66
40.61
45.90

1,366.57
1,262.81-

674.93
189.74
22.78

514.86

. . $4,031.69

4. EQTUIPMENT & CONSOMABLES COSTS

Equipmeat Costs

Consumab1le-Materia]s Cost§
-Gas torch consumables 1 @ $4:57/:hr xh {I }
-Blottijg paper 50 @ $0.47 s' It {2}
-Plastic sheets/bags 50 @ $0-1i2sq£f {3}

"Subtotal-go egqpmentalhl ateflzsa '
Overhead & sales -tax on equipment ana materials @1 6.00 %

none.

V.':

•'$4*.57.
$23.50

$6.00

$54507.$5.45.

Total costs, equtipment & mateiial

TOTAL COST:
Removal of contarmi-aated heat exchanger <3000 pounds:

$39.52

Total labor cost:.
Total- equipment/material costs:
Total craft labor man-hious required pei unit:

$4,071.21

$4,031.69
$39.52

81.884

.Copyright PSEG Nuclear 1.999/2000
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Al A2/P.036, May 1986.-

. ~eneces for eguipment & ooxi slim ables costs:

1. ILS. Me ns (2002) Division 01590, Section 40Q-6360) pg 24
2. a8Wter;. t= Ed-. 1-0. pg ITT7$
3; :a-s. Meazs (2002) Division 01540, Section'8010-0200 p~g 17.

Wil~gtn, Ilelawsx?.
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AP.PBNDXB

TJNIT C-OST (IV-0OUt if$TW-~G
(Power.Bloc1k Strnctinxes Q0x01y)

t nit Cost Factor .Cost'U-UiL($)

Removal of clean instrument and. sampling t..bing, $Jiineax foot
Removal of clean pipe 0.25.to2 inches .di.ameter, $/Jnear foot
Removal of clean pipe >2 to -4 inches.di= etex, $/J.ýnea foot:
Removal of clean pipe >4 to8 inches e a neter, $./..ear £oot
Removal of clean pipe >8 to 14 inches diameter, $li4near foot

lRemoval of clean pipe >14 to 20 inc-hes dianýetert,$$/rTear foot
Removal of clean pipe >20 to 36 inches diameter, $/Idnear foot
Removal of clean-pipe >36.inches diametex, $!lineax foot

* . Removal of clean valves >2 to 4 inches
S" Removal of clean valves >4 to 8 inches

Removal of:clean valves >8.to 14.inches
Removal of clean valves >14 to 20 inches
Reemoval of.-leanvalves'A20 to 36 inc6hes.
Removal of clean valves >36 inches
Removal of clean pipe fttings>2 to 4 in

Removal of clean pipe fttings >4 to 8 in
Removal of clean pipe ittings >8:to 14 inI
Removal of clean pipefittings >14 to 20
Removal of clean pipe.fttings > 20 to 36
Removal of clean pipe hangers for smallrorepiping

Removal of clean pipe hangers for large-bore piping
Removal of.clean pumps, <300 pound•
Removal of clean pumps, -300-1000 pound
Removal of clean pumps, 1000-10,000 pound
Removal of clean pumps, >10,000 pound•

0.46
4.80
6.93

13.70
.26-29

34.03
50.10
59.60"
91.18

136.96

340.30
501.04
*595.95
-101-25

-160.64
262.88
340.30

.. 501.04
28.12

103.45
.227.86
640.33

.2;542.96
4,906.95

:P
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APPENTDIX-B

Unit Cost Factor costllnit($)

Removal of.clean pumpmotors, 300-100D pound
Removal of clean pump motors, 1000-0,000 poium.a

Removal of clean pump motors, >10,000 pound
Removal of clean turbine-driven pumps > 10,000.po.puids
Removia of clean heat exchanger <3000 poun.d

Removal bf clean heat exchanger >3000 pounq
Removal of clean feedwater heater/deaerator.
Removal of clean moisture separator/reheater
M Removal of clan tank., <300 gallons
Removal of clean tanks, 300-3000 gallons

Removal of cleani tan"ks, >3000 gallons, $/square f6ot surface -area
* Removal of clean elect-ical..eq ipment, <300 round.

Removal of clean electrical equipment, 300-1000 .pound.
. Removal of clean e~ectrical'equipment, 1000-10,000 -pound
Removal of clean elect ical equipment, >10,000 pouand.

* Removal of clean electrical transformers < 30 tons .

Removal of clean electrical transformers > 30 tons
Removal of clean standby diesel-generator,-<lO0 kW
Removal of clean standby diesel-generator, 100 kWto -1 MW
Removal of clean standby diesel-generator, >1 :MW.

.Removal of clean electrical cable tray, :$finear foot
Removal of clean electrical conduit, $/Inear foot.
]Removal of cleann mechanical equipment, <800 pound.
l Removal of clean maechanical equipment, 300-1000 pound

'Removal of clean mechanical equipment, I000-10,000 pound

Removal of clean mechanical equipment, >10,000.pound
R . emoval of clean HVAC equipment, <300 pound

271.14
1,061.82
2,389.10
6,577-5-0
1,363M81

9,646.37
19,849.31

293.47
931.33

.7.81
126-22
.441.45
" 882.90

2,112.91

*. 1,467-39
4,225.80
1,498.81
3,345.43
6,925.72

11.66

5.08

126.22
441.45
882.90

2,112.91

126.22

TLG Services, Inc- Copyright PSEG zNclear 199912000
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A2PPENDIX B
(continued)

Unit Cost Factor
,.:...ost UV it($)

Removal of cleanIIVAC equipment, 300-1000 pound 441.45
R Removal of clean BVAC equipment, 1000-10,000 pound 882.90
Removal of clean HVAC equipment, >10,000 pound 2,112.91

.. Removal of cleah IVAC ductwork, $/pound - 0.48
Removal of contaminated instruaent and sampling t-aJ•i.g, '$!1ae=x foot. 1.42

* Removal of contaminated pipe 0.25 to 2 inches diane.te., $/jýý f~ott 18.49
Removal of contaminated pipe >2 to 4 inches diameter,-$IiTea f56t. a2:88
Removal of contaminated pipe >4 to 8 inches diameter, $flinear foot - 52-70

Removal of conta rinated pipe >8 to 14 inche~s diameter, $/linear foot 103.92
lRemoval of contaminated pipe >14 to 20 inches diameter, $/ear foot. 125.17
Removal of contaminated pipe' >20.to '36 inches diameter, $/Iinear foot 174.16
Removal of contaminated pipe >36 inches diameter, $Llinear foot 206.34
Removal of-contaminated-valves >2 to 4.inches409.23

Removal of contaminated valves >4 to 8inches491.64
Removal of contaminated valves>8 to 14 inches ..1,004.93

* Removal of contaminatedva1.ves->14 to 20 inches • 1,279.12
Removal of contaminatede valves >20.to 36 inches 1,707.42
Removal of contaminatedvalves >36 inches * 2,029.16

%

*Removal of contaminated pipe.fittings >2 to 4 inches
Removal of contaminated pipe fittings.> 4 to 8.inches
Removal of contaminated pipe fittings > 8 to 14 inches
Removal .of contaminated pipe fittings > 14 to 20 inches
Removal of contaminated pipe fittings >20 to 36 inches"

Removal of contaminated pipe hangers for small bore piping
Removal of contaminated pipe hangers for large bore piping 317.71
Removal of contaminated pumps, <300 pound
Removal of contaminated pumps, 300-1000 pound
Removal of contaminated pumps, 1000-10,000 pound

222.48
562.42

1,004.93
1,279.12
1,707.42

96.90

872.56
2,038.66
.6,721.04

MG Services, Inc- Copyright.PSEG Nuclear 1999/2000
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APPENTDIX B
(continued)

Unit Cost Factor CQOstfunit($

lRemoval of contaminated pumps, >10,000 pound
Removal of dontaminated pump motors, 300-1000 pound
Removal of contaminated pump motors, 0O00-10,bO0 pound
Removal of contaminatedpump motors, >10,00&poun~d -
Removal of contaminated. turbine-&riven~pnps < 10,000 pounds

Removal of contaminated heat exchanger <3000 pound

R~emoval of contaminated heat exchanger >3000 pound
Removal'of contaminated feedwater heater ! deaerator
R~emoval of contaminated moisture separator / reheater
Removal of contaminated tanks, <300 gallons

Removal of contaminated tanký, >300 gallons, $Isqu.are foot
Removal of contaminated electrical equipment, <30p3oi=a.:.
Removal of contaminated electrical equipment, 300-2000 pound
Removal of contaminated electxical equipment, 1000 -10,00opound
Removal of contaminated electrical equipment, >10,000 pound

/ Removal of electrical transformers-< 30 tons
Removal of electribalt insformers >_30 tons
Removal of standby diesel-generator, < 100 kW
Removal of standby diesel-generator, 100 kW to 1 IMX
Removal of standby diesel-generator, >1MW

Rbemoval of contaminated electrical cable t±ay, $/linear foot
Removal of contaminated electrical conduit, $/linear foot
Removal of contaminated mechanical equipment, <300 pound
Removal of contaminated mechanical equipment, 300-1000 pound
Removal of contaminated mechanical equipment, 1000-10,000 pound

16,369.44
856.70

2,726.06
6,120-23

18,918&88

4,071-2.
11,752.21
.28,760.26
63,002.71

1,448.59

28.80
684.21

1,664.73
3,204.54
6,299.81

5,079.02
12,470.88
4,387.47
9,471-87

20,474.76

32.93
14.92

761.89
1,841.14
3,538.42

TLG Services, Inc. Co2pyright PSEG Nuclear 1999/2000
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Decomrmiosioning Cost Analysis
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APPEND1X B
(contmiane4)

Cost Un.it($)Unit .Cost Factor

Removal of contaminated mechanical equipment, >10,000 Do=4
Removal of contaminated HVAC equipment, <300 pound
Removal of contaminated. HVAC equipment, .300-1000...potund!
Removal of contaminated -IVAC equipment; 1000-10,000 pound"
Removal of contaminated HIVAC equipment, >10,000 poq.i..d

Removal of c6nta" anteI HVAC ductwork, $/poun..
lRemoval of clean standard -reinforced concrete, .F/cubicyaxta
Removal of grade slab concrete, $/cubic yard
Removal of clean heavily rein concrete wI#9 rebar, $/cubic yard.
lRemoval of.clean heavily rein concrete wI#18 rebar, $/cubic yard.

• Reinoval. ofbelow-graile suspended floors, $/cubic yard
Repmoval of clean monolithic concrete structures, $/cubicyard
* Removal of clean foundation concrete, $/cubic yard
Removal of dean hollow masonry block walL $/cutibcy,-a.d
Removal of clean solid masonryblock wall, $/cubic yard

Placement of concrete for below-grade voids, $/cubicyard
Removal of subterranean tunnels/voids, $/ linear foot

" Backfll of below grade voids, $/cubic yard
Excavation of clean material, $cu]bic yard
lRemoval of clean building metal siding, $/square foot

6,299.81
761.89

1,841-14
3,538.42
6,299.81

.3.0.3

72.6'
204.33
211.46
.267.46

316-.55
1,897.58
. 626.97

75.24
75.24

99.90
* 141.76:"

17.31-.

3.05
1.34

lRemoval of standard asphalt roofing, $/square foot
Removal of Galbestos panels, $/square foot
Scarifying contaminated concrete surfaces (drill & spall), $/square foot.
Scabbling contaminated concrete floors, $/square foot
Scabbling contaminated concrete walls, $/square foot

Scabbling contaminated ceilings, $/square foot
Removal of clean overhead cranes/monorails.- 10 ton capacity, each
Removal of contaminated overhead cranes/monorails <10 Qton capacity, ea.

2.15
* 2.19
12.54
7.42
8.15.

73.38
623.14

1,734-.7

Y
.C

Co.pyright PSEG N~uc~ecr .99.9/2000TLG Services, Inc.



Hope Creek Nuclear Generating Station
Decom is.ioning Cost Analysis

APPENDIX1B
(contiza)

,Doam.nt P971425o2, Rev. 0
•p n•_ d• B, Pcage 7 Pf 7

Unit Cost Factor costgunit($)

Removal of clean overhead cranesfmonorails >10-50 ton capacity, each
Removal of contaminated overhead cranes/monorails >10-50 ton capacity,
each

Removal of pblar cranes > 50 ton capacity, .eaoh
Removal of gan.try, cranes > 50 ton Capacity,- e6ch
:Removed of lean structu .. t.e.,;$/Pound•
Removal of clean steel fl&ik g $ig,'$1square foot
Removal of contaminated steel floor grating, $/square foot

Removal of clean free-standing steel liner, $/square foot
Removal of clean concrete-anchored steel liner, $/square foot
•Removal of contaminated. concret&eanchoreI steellfner, $/square foot
Placement of scaffolding in-clean areas, $/square foot"•
-placement of scaffolding-in contaminated areas, $/sqiuare foot

1,495.51
4,162.61

26,4]-1.28

0.35
&1$9

9.69

a3.75
5-85

39.31
18.73
22.10

2-.10
1.05

354.68.

Removal of chain link fencing, $Alinear foot
Removal of asphalt pavement, $/square foot.
Core.drilhng2to4inch diameter; linearfoot

Copyright PSEG NucZear 9.99/2000MG Services, Inc.
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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:
* 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.

* 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-CROI-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 F eriod 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.

II. 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 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 inmmediate
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.
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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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III. Tables
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Table 1A: Summary of Decommissioning Cost Elements- Salem 1
Cost 2002$ Cost 2010$

Work Category 3 (thousands) (thousands)
Percent of
Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-Site Waste Processing
Program Management (incl.
Eng. and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

13,463
79,587
11,727
11,632
80,911
16,802

233,535
9,060

67,207
11,464
8,046
6,440
6,025

17,098
101,075
14,893
14,773

102,757
21,338

296,589
11,506
85,353
14,559
10,218
8,179
7,652

2.4%
14.3%

2.1%
2.1%
14.6%
3.0%

42.0%
1.6%

12.1%
2.1%
1.4%
1.2%
1.1%

Total

License termination
(10 CFR § 50.75 decommissioning activities) 4

555,899

523,818

32,081

705,992

665,249

40,743

100.0%

Site Restoration (non- 50.75 activities)

Includes contingencies.

4 This total includes spent fuel management.
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Table 1B: Summary of Decommissioning Cost Elements- Salem 2
Cost 2002$ Cost 2010$

Work Category 5 (thousands) (thousands)
Percent of
Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-Site Waste Processing
Program Management (incl.
Eng. and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

13,577
100,874

11,746
11,734
80,039
17,175

272,325
6,040

53,776
9,209
7,344
6,440
6,423

17,243
128,110

14,917
14,902

101,649
21,812

345,853
7,671

68,295
11,695
9,327
8,179
8,157

2.3%
16.8%

2.0%
2.0%
13.7%
2.9%

45.5%
1.0%

19.0%
1.5%
1.2%
1.1%
1.1%

Total 598,702

544,985
License termination
(10 CFR § 50.75 decommissioning activities) 6

Site Restoration (non- 50.75 activities)

5 Includes contingencies.

6 This total includes spent fuel management.

694,494

692,131

68,221

100.0%

53,717
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Table 2A: Summary of Cost Efficiency Adjustments- Salem 1

SAFSTOR
Adjustment Factors

Cost
Reduction

Cost Adjustment
Efficiency Contam. To
Factor Decontam.

Factors

Decommissioning
Non Contaminated
Contaminated
Spent Fuel Mgmt
Other Fixed

Sub-Total

71%
29%
100%
100%

TLG
2002$
(thousands)

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

$ 469,520

$ 86,379

$555,899

TLG
2010$
(thousands)

$316,685 90%
S 129,351 0%
$ 82,112 100%
$ 68,143 100%

$ 544,643

$100,200

SAFSTOR
2010$
(thousands)

0% $285,017
25% $ 97,013
0% $ 82,112
0% $ 68,143

$ 532,285

$ 97,408Contingency

Total Salem I' $ 644,843 $629,693

7 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- Salem 2

SAFSTOR
Adiustment Factors

Cost
Reduction

Cost Adjustment
Efficiency Contain. To
Factor Decontam.

Factors

Decommissioning
Non Contaminated
Contaminated
Spent Fuel Mgmt
Other Fixed

71%
29%
100%
100%

TLG
20025
(thousands)

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

$ 506,364

$ 92,388

$ 598,702

TLG
2010$
(thousands)

SAFSTOR
2010$
(thousands)

Sub-Total

$326,197
$ 133,234
$ 134,586
$ 49.066

$ 643.082

$ 117,333

$ 748,922

90%
0%

100%
100%

0% $293,577
25% $ 99,923
0% $ 134,586
0% $ 49,066

Contingency

Total Salem 2'

$577,152

$ 105,619

$ 682,771

8 Individual line items are rounded so totals may vary slightly due to round-off error.
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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 M1H 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.
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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.)
2002 2010

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

449.8
74.0
32.1
555.9

571.3
94.0
40.7

706.0

PSEG Share (w/Spent Fuel) 9

Spent Fuel Costs

PS share (w/o Spent Fuel)

Site Restoration ( PSEG Share)

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

319.1 405.3
(42.5) (54.0)

276.7 351.3

(18.4) (23.4)

258.2 327.9

PSEG
2010

495.0
94.0
40.7
629.7

361.5
(54.0)

307.5

(23.4)

286.1

9 The spent fuel management cost include an allocation from the contingency shown on table 2.
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Site S1
Lic. Te
Spent
Site Re
Total

PSEG

PS sha

Table 3B: Salem Unit 2 SAFSTOR vs. Non-SAFSTOR Summary of Costs
2010$

(millions)

Non SAFSTOR SAFSTOR

Description TLG TLG (esc.) PSEG
2002 2010 2010

pecific Cost
ermination 420.2 533.6 456.0
Fuel Mgmt. 124.8 158.5 158.5
estoration 53.7 68.2 68.2
100% Share) 598.7 748.9 682.7

Share (w/Spent Fuel)I0  343.7 429.9 391.9
Spent Fuel Costs (71.6) (90.9) (90.0)

ire (w/o Spent Fuel) 272.1 339.0 301.9

Site Restoration (PSEG Share) (30.8) (39.1) (39.1)

PS share (w/o Site Restoration & Spent
Fuel) 241.2 299.9 262.8

10 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
Salem Unit 1 - SAFSTOR

(millions, 2010 dollars)

Equipment &
Labor Materials

O&M Security
During

Burial Other Total SAFSTORYear

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
2082
2083

Energy

5.1 0.2
26.4 3.0
7.7 1.4

0.2
0.8
0.7

0.3
0.3
0.5
0.6
1.2

0.0 0.3 5.8
0.7 2.9 33.8
0.8 3.8 14.4

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
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

13.6 0.8
13.5 4.6
20.3 6.0
50.0 6.9
39.4 5.5

0.0 0.6 15.3
8.6 3.8 30.8
13.9 5.4 46.1
14.6 4.8 76.9
10.5 4.9 61.5
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2084
2085

39.0 5.1
20.6 8.6

0.5
0.3

0.0 1.5 46.1
0.0 1.3 30.8

Total 235.6 42.1 5.4 49.1 29.3 361.5 104.0
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TABLE 4B: SCHEDULE OF ANNUAL EXPENDITURES
Salem Unit 2 - SAFSTOR

(millions, 2010 dollars)

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

Equipment &
Labor Materials

8.5 0.2
43.9 5.0
12.8 2.3

13.3 0.8
13.2 4.5
20.0 5.9
48.9 6.8
38.5 5.4

O&M Security
During

Burial Other Total SAFSTOREnergy

0.3
1.4
1.2

0.3
0.3
0.5
0.7
1.2

0.0 0.7 9.7
1.1 4.9 56.3
1.3 6.4 24.0

0.0 0.7 15.1
8.4 3.8 30.2
13.6 5.3 45.3
14.3 4.6 75.3
10.2 5.0 60.3

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
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
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2088
2089

38.2 5.0
20.2 8.4

0.4
0.3

0.0 1.7 45.3
0.0 1.5 30.4

Total 257.5 44.3 6.6 48.9 34.6 391.9 104.0
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Table 5A Salem 1 Cash Flows

Annual Expenditures
Year thousands

2010

DTF Fund Balance
2% Real Rate of Return
dollars less expenditures

SAFSTOR
Year

Notes

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

5,800
33,800
14,400

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
419,337
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
453,431
459,899
466,497
473,227
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

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)

1
2

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079 15,300
2080 30,800
2081 46,100
2082 76,900
2083 61,500
2084 46,100
2085 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

29
30
31
32
33
34
35
36
37
38
39
40

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

Annual Expenditures
Year thousands

2010

DTF Fund Balance
2% Real Rate of Return
dollars less expenditures

SAFSTOR
Year

Notes

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

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
335,324
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
364,459
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

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)

9,700
56,300
24,000

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
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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

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

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

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

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
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Appendix A: Time Line

Salem 1

Activity

Shutdown
through
Transition

2036 2037 2038 2039 - 2078 2079 2080 2081 2082 2083 2084 2085

x x x

Safe storage period

Decommissioning
and Site Restoration

X

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
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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
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 Reguliations

The Nuclear Regulatory Commission (NRC) provided general decommissioning
guidance in the 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 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]

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 199912000
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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."131
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."F4] 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 guidelnes[5] 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.

TLG Services, Inc. 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 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."[6J 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.

Project and Cost Engineers' Handbook, Second Edition, American Association of Cost Engineers,

Marcel Dekker, Inc., New York, New York, p. 239.

TLG Servicesý Inc. Copyright PSEG Nuclear 1999/2000
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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,[7] 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"[8] 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

7 '1,ow-Level Radioactive 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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COST SUMMARY
(Thousands of 2002 Dollars)

Activity Unit 1 Unit 2 Station

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management
(including Engineering and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

13,463
79,587
11,726
11,632
80,911
16,802

233,535

9,060
67,207
11,464

8,046
6,440
6,026

13,577
100,874
11,746
11,734
82,039
17,175

272,325

6,040
53,776

9,209
7,344
6,440
6,423

27,040
180,461
23,473
23,366

162,950
33,977

505,860

15,101
120,983
20,672
15,390
12,880
12,449

Total 1 555,899 598,702

544,985
53,717

1,154,601

1,068,803
85,798

License Termination 2
Site Restoration

523,818
32,081

[21 Columns may not add due to rounding.
[12 Includes spent fuel-management expenditures.

TLG Services, Inc. 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 decommissioning of
the Salem Generating Station (Salem Station).

1.1 OBJECTIVES OF STUDY

The objectives of this study are to prepare comprehensive estimaths 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 (57%) 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 7½ 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
output is 1,115 MWe.

TLG Services,&c. Copyright PSEG Nuclear 1999/2000
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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.

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
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,"E2] 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 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.[31 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. 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
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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).

1.3.1 Nuclear Waste Policy Act

Congress passed the Nuclear Waste Policy Act[4] 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,15) 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).16] 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 ([SFSI) 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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cessation of plant operations 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.

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 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 1985W7] 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
Radio.active 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.

1.3.3 Radiological Criteria for License Termination

In 1997, the NRC published Subpart E, "Radiological Criteria for
License Termination,"[5 ] 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 141.16, 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
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, i.e.,
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 upoh 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 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:

" 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.

* 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.

" 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:

" 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.

• 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.

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

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

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

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

* 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.

" 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.

* 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.

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:

" 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.

" Surveys of the decontaminated areas of the containment structure.

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

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

" 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.

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).191
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.

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
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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 wil then be
used on-site to backfill voids. Excess materials are trucked off-site for disposal
as construction debris.

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 Waite 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 assuimed 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.

3.1 BASIS OF ESTIMATE

The current estimates were developed using the basic design information
originally generated for the decommissioning analysis prepared in 1995-96.11]
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,"["] and the US DOE "Decommissioning Handbook."[' 23 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. 113]

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:

" Access Factor 10% to 20%
• Respiratory Protection Factor 10% to 50%
" RadiationlALARA Factor 10% to 37%
* Protective Clothing Factor 10% to 30%
" Work Break Factor 8.33%
" Productivity adjustable

The factors and their associated range of values were developed in
conjun6tion with the AIFINESP-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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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.

3.3 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 S•'ch 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 AIF/NESP-
036 study. "Contingencies" are defined in the American Association of
Cost Engineers "Project and Cost Engineers' Handbook"t 14] 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 AIFINESP-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%.

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 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:

MG Services, Inc. Copyright PSEG Nuclear 1999/2000



34:
Salem Generating Station Document P07-1425-003, Rev. 0
Decommissioning Cost Analysis Section 8, Page 6 of 19

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.

* 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.

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

• Policy decisions altering national commitments, e.g., in the ability
to accommodate certain waste forms for disposition, or in the

timetable for such.

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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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 thrbugh 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,
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, 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 haq indicated it will
accept title to this waste for disposal at the future high-level waste
repository.i15] 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

TLG Servicesý Inc. Copyright PSEG Nuclear 1999/2000



37
Salem Generating Station Document P07-1425-008, Rev. 0
Decommissioning Cost Analysis Section 3, Page 9 of 19

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
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:

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

" 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.

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000



38
Salem Generating Station Document P07-1425-008, Rev. 0
Decommissioning Cost Analysis Section 3, Page 10 of 19

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

3.4.4 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.

3.4.5 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.[161 The
contaminated material will be packaged in Industrial Packages ([]P I, II,
or III) 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.
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 1

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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3.5.2 Labor Costs

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.

r

PSEG Nuclear, as the licensee, will oversee the decommn sioning
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.

3.5.3 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-3474.18] Actual estimates are
derived from the curie/gram values in NU-REG/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-0130[1 9] and. NUREG/CR-0672[2o] 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.
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Activation of the Reactor Building structure is confined to the biological
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.

8.5.4 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:-

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

0 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

TLG Services, Inc. TLG ervies, nc.Copyright PSEG Nuclear 1999/2000



44
Salem Generating Station Document P07-1425-003, Rev. 0
Decommissioning Cost Analysis Section 3, Page 16 of 19

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 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.
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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

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.

MG Servicesý Inc. Copyright PSEG Nuclear 1999/2000



TABLE 3.1
SCHEDULE OF ANNUAL EXPENDITURES BY PERIOD

UNIT 1
(Thousands, 2002 Dollars)

Period 1
Preparations

Period 2
Decommissioning

Operations

Period 3
Site

Restoration

Period 4
Dry Fuel
Storage

Period 5
ISFSI

DecommissioningYear Totals

Mc

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

19,764
65,091
10,691 87,654

94,939
77,754
77,541
35,518

4,680
4,693
4,680

15,889
3,374 20,847

9,434

0

~1

~~4.

0

g
*1

N.

332
544
544
544
545
544
544
544
545
544
544
544
545
544
544
544
545

14,311

19,764
65,091
98,345
94,939
77,754
77,541
35,518
4,680
4,693
4,680

15,889
24,221
9,766

544
544
544
545
544
544
544
545
544
544
544
545
541
544
544
545

14,311

n

95,546 406,722 30,281 28,350 £Unit2l 555,899
.95,546 406,722 30,281 23,350 [Unit 2] 655,899



TABLE 3.2
SCHEDULE OF ANNUAL EXPENDITURES BY PERIOD

UNIT 2
(Thousands, 2002 Dollars)

Period 1
Preparations

Period 2
Decommissioning

Operations

Period 3
Site

Restoration

Period 4
Dry Fuel
Storage

Period 5
ISFSI

Decommissioning

.9.
0~1
.9.?~

c~20.9.

~i.
C
.9.
C

Year Totals

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

24,791
43,611 20,369

100,471
86,380
74,298
68,497
37,888

3,978 37,022
16,754

0

-I

.9.

N

2,186
3,577
3,577
3,577
3,587
3,577
3,577
3,577
3,587
3,577
3,577
3,577
3,587
3,577
3,577
3,577
3,587
3,577

15,611

24,791
63,980

100,471
86,380
74,298
68,497
37,888
40,999
18,939
3,577
3,577
3,577
3,587
3,577
3,577
3,577
3,587
3,577
3,577
3,577
3,587
3,577
3,577
3,577
3,587
3,577

21,607

tor

5,997

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 AIFJNESP-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.1 21)

4.1 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:

* 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.

" 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.

* 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.

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 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.
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FIGURE 4.1

DECOMMISSIONING ACTIVTY SCHEDULE

Task Name '161'171'181'191'201,211,221'231'241'251'261'271'28
'Salem Unit 1 & 2 schedule

Shutdown Unit 1

Period Is Unit 1 - Shutdown through transition

Certificate of permanent cessation of operations submitted

Fuel storage pool operations

Dry fuel storage operations

Reconfigure plant

Prepare activity specifications

Perform site characterization

Wiztte n c'ert ifi-c-at-e o-f p-e-rmna-n ent, re-m o'v-al o f, fuhe I sunb~mitite-d-

Site specific decommissioning cost estimate submitted

DOC staff mobilized

Period 1b Unit I - Decommissioning preparations

Fuel storage pool operations

1 ~.hqp*uy~*~~q*j
4J46 A 4 C. . __ a

Reconfigure plant (continued)

Dry fuel storage operations

+

2 :

:0:.

::iZ I

;'iiil

Prepare detailed work procedures

Decon NSSS

Isolate spent fuel pool

Period 2a Unit 1 -Large component removal

Fuel storage pool operations

Dry fuel storage operations

Preparation fr- reactor vessel removal

Reactor vessel & internals

Remaining large NSSS components disposition

Non-essential systems

Main turbine/generator

Main condenser

License termination plan submitted

Period 2b Unit 1 -Decontamination (wet fuel)

Fuel storage pool operations

Dry fuel storage operations

Milestone Summarytask n

Crtcl Pa2% Task Perfmed During Period
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FIGURE 4.1

(continued)

Task Name '161'r171'18 1'19120121-'221'28 1'241125 11261'271'28I L I L . . . . . . . .

Remove systems not supporting wet fuel storage

Decon buildings not supporting wet fuel storage

License termination plan approved

Fuel storage pool available for decommissioning

Period 2c Unit 1 - Decontamination following wet fuel storage

Dry fuel storage operations

Remove remaining systems

Decon wet fuel storage area

Period 2d Unit I - Delay before license termination

Unit 2 Operations

Shutdown Unit 2

Period la Unit 2 - Shutdown through transition

Certificate of permanent cessation of operations submitted

Fuel storage pool operations

Dry fuel storage operations

Reconfigure plant..... .. -} hp - ; ... . . . . .......... . ...... . . ... ... . .
Prepare activity specifications

Perform site characterization

PSDAR submitted

Written certificate of permanent removal of fuel submitted

Site specific decommissioning cost estimate submitted

DOG staff mobilized

Period lb Unit 2 - Decommissioning preparations

Fuel storage pool operations

Reconfigure plant (continued)

Dry fuel storage operations

Prepare detailed work procedures

Decon NSSS

Isolate spent fuel pool

Period 2a Unit 2 - Large component removal

Fuel storage pool operations

Dry fuel storage operations

Preparation for reactor vessel removal

.. , 4<3..~i

..... [i! !

-°,,

333433......
.:3343333::

.03333::ii

iiii•rrrnn

Milestone Summary task

Critical Path Task Performed Dudng Period

I
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FIGURE 4.1

(continued)

Tedr Name '16 1'171'181'191'201'21 122 ITS 1'24 125 1'261'27 1'
Task Name

Reactor vessel & internals

Femaining large NSSS components disposition

Non-essential systems

Main turbine/generator

Main condenser

License termination plan submitted

Period 2b Unit 2-- Decontamination (wet fuel)

Fuel storage pool operations

Dry fuel storage operations

Bemove systems not sunnortins wet fuel storaee

Decon buildings not supporting wet fuel storage

License termination plan approved

Fuel storage pool available for decommissioning

Period 2c Unit 2- Decontamination following wet fuel storage

Dry fuel storage operations

Remove remaiung systems

Decon wet fuel storage area

Period 2e Unit I & 2 - Plant license termination

Dry fuel storage operations

Final Site Survey

NRC review & approval

Part 50 license terminated

Period 3b Unit 1 & 2 - Site restoration

E3J

Dry fuel storage operations

Building demolitions, back-fil and landscaping

Milestone Summary task

Cdtca Path Task Perfoormed During Period
I
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FIGURE 4.2

DECOMMIISSIONING TIMELINE
(not to scale)

Unit 1
Shutdown
08/13/2016

la lb 2a 2b 2c 2d 2e 3b I Snand 3d

11.9m 6.2m 19.8m 28.1m 7.8m 44.3m 8.2M 15.lm 1206.6m
8/16 8/17 2/18 10/19 2/22 10122 6/26 2/27 5/28 8/45

Preparations Decommissioning Operations Site ISFSI Operations
Restoration

Wet Fuel Storage

Dry Fuel Storage

Unit 2
Shutdown
'04/18/2020

I la
I-

12.0m
4/20

lb 2a

6.Om 20.Om
4/21 10/21

2b 2c 2e

27.9m 8.0m 8.2m

6/23 10/25 6/26

I 3b

15.1m
2/27

3c through 3f
I

I220.6m
5/28 10/46

Preparations Decommissioning Operations Site
Restoration

ISFSI Operations

Wet Fuel Storage
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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
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
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 13 7Cs will still control
the disposition requirements.
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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 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 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 andlor 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 1

Waste
Class'

Volume
(cubic feet)

Weight
(pounds)

Low-Level Radioactive Waste

Barnwell, South Carolina (contaminated/activated metallic waste and concrete)

A
B
C

67,763
13,149

459

6,908,944
1,959,703

48,448

Envirocare, Utah (miscellaneous steel, contaminated/activated concrete)

Containerized/DAW
Bulk

A
A

5,186
18,219

444,519
863,724

Geologic Repository (Greater-than Class C)

613 126,165

10,351,503Total 2 105,389

72,765Processed Waste (Off-Site)

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.
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TABLE 5.2

DECOMMISSIONING WASTE SUMMARY - UNIT 2

Waste
Class'

Volume
(cubic feet)

Weight
(pounds)

Low-Level Radioactive Waste

Barnwell, South Carolina (contaminated/activated metallic waste and concrete)

A
B
C

68,016
13,167

459

6,930,802
1,961,982

48,448

Envirocare, Utah (miscellaneous steel, contaminatedlactivated concrete)

Containerized/DAW
Bulk

A
A

12,184
18,276

1,244,448
885,906

Geologic Repository (Greater-than Class C)

613 126,165

11,197,751Total 2 112,714

74,384Processed Waste (Off-Site)

Scrap Metal 108,886,000

I

2
Waste is classified according to the requirements as delineated in Title 10
Columns may not add due to rounding.

CFR,'Part 61.55
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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.
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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
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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 I

Cost 2002$ Percent of
Work Category (thousands) Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management (including Engineering and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

13,462.7
79,587.2
11,726.5
11,632.0
80,910.9
16,802.4

233,535.0
9,060.3

67,206.7
11,463.9

8,045.7
6,439.9
6,025.8

2.4
14.3

2.1
2.1

14.6
3.0

42.0
1.6

12.1
2.1
1.4
1.2
1.1

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 2002$
Work Category (thousands)

Percent of
Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management (including Engineering and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site. Services

13,577
100,874
11,746
11,734
82,039
17,175

272,325
6,040

53,776
9,209
7,344
6,440
6,423

2.3
16.8

2.0
2.0

13.7
2.9

45.5
1.0
9.0
1.5
1.2
1.1
1.1

Total 598,702 100.0

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 lbs.

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
c Install contamination controls 20 (b)
d Disconnect inlet and outlet lines 60 60
e Cap openings 20 (d)
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
(hr)

Rate
($/hr)

Cost

------------------------------------------------------------------------------------------------------------ --------
Laborers
Craftsmen
Foreman
General Foreman
Fire Watch
Health Physics Technician

3.00
2.00
1.00
0.25
0.05
1.00

11.217
11.217
11.217
11.217
11.217
11.217

40.61
56.29
60.17
67.66
40.61
45.90

1,366.57
1,262.81

674.93
189.74
22.78

514.86

$4,031.69Total labor cost

4. EQUIPMENT & CONSUMABLES COSTS

Equipment Costs

Consumables/Materials Costs
-Gas torch consumables 1 @ $4.57/hr x 1 hr {1}
-Blotting paper 50 @ $0.47 sq ft {2}
-Plastic sheets/bags 50 @ $0.12/sq ft {3}

Subtotal. cost of equipment and materials
Overhead & sales tax on equipment and materials @ 16.00 %

Total costs, equipment & material

TOTAL COST:
Removal of contaminated heat exchanger <3000 pounds:

none

$4.57
$23.50

$6.00

$34.07
$5.45

$39.52

$4,071.21

$4,031.69
$39.52

81.884

Total labor cost:
Total equipment/material costs:
Total craft labor man-hours required per unit:
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5. NOTES AND REFERENCES

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,"
AIFINESP-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

" Material and consumable costs were adjusted using the regional indices for
Wilmington, Delaware.
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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 CostlUnit($)

Removal of clean instrument and sampling tubing, $/i'near foot
Removal of clean pipe 0.25 to 2 inches diameter, $/linear foot
Removal of clean pipe >2 to 4 inches diameter, $/linear foot
Removal of clean pipe >4 to 8 inches diameter, $/linear foot
Removal of clean pipe >8 to 14 inches diameter, $/linear foot

Removal of clean pipe >14 to 20 inches diameter, $/linear foot
Removal of clean pipe >20 to 36 inches diameter, $flinear foot
Removal of clean pipe >36 inches diameter, $/linear foot
Removal of clean valves >2 to 4 inches
Removal of clean valves >4 to 8 inches

Removal of clean valves >8 to 14 inches
Removal of clean valves >14 to 20 inches
Removal of clean valves >20 to 36 inches
Removal of clean valves >36 inches
Removal of clean pipe fittings >2 to 4 in

Removal of clean pipe fittings >4 to 8 in
Removal of clean pipe fittings >8 to 14 in
Removal of clean pipe fittings >14 to 20
Removal of clean pipe fittings > 20 to 36
Removal of clean pipe hangers for small bore piping

Removal of clean pipe hangers for large bore piping
Removal of clean pumps, <300 pound
Removal of clean pumps, 300-1000 pound
Removal of clean pumps, 1000-10,000 pound
Removal of clean pumps, >10,000 pound

0.46
4.80
6.93

13.70
26.29

34.03
50.10
59.60
91.18

136.96

.262.88

340.30
501.04
595.95
101.25

160.64
262.88
340.30
501.04

28.12

103.45
227.86
640.33

2,542.96
4,906.95
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APPENDIX B
(continued)

Unit Cost Factor CostlUnit($)

Removal of clean pump motors, 300-1000 pound
Removal of clean pump motors, 1000-10,000 pound
Removal of clean pump motors, >10,000 pound
Removal of clean turbine-driven pumps > 10,000 pounds
Removal of clean heat exchanger <3000 pound

Removal of clean heat exchanger >3000 pound
Removal of clean feedwater heater/deaerator
Removal of clean moisture separator/reheater
Removal of clean tanks, <300 gallons
Removal of clean tanks, 300-3000 gallons

Removal of clean tanks, >3000 gallons, $/square foot surface area
Removal of clean electrical equipment, <300 pound
Removal of clean electrical equipment, 300-1000 pound
Removal of clean electrical equipment, 1000-10,000 pound
Removal of clean electrical equipment, >10,000 pound

Removal of clean electrical transformers < 30 tons
Removal of clean electrical transformers > 30 tons
Removal of clean standby diesel-generator, <100 kW
Removal of clean standby diesel-generator, 100 kW to 1 MW
Removal of clean standby diesel-generator, >1 MW

Removal of clean electrical cable tray, $/linear foot
Removal of clean electrical conduit, $/linear foot
Removal of clean mechanical equipment, <300 pound
Removal of clean mechanical equipment, 300-1000 pound
Removal of clean mechanical equipment, 1000-10,000 pound

Removal of clean mechanical equipment, >10,000 pound
Removal of clean HVAC equipment, <300 pound

271.14
1,061.82
2,389.10
6,577.50
1,363.81

3,417.62
9,646.37

19,849.31
293.47
931.33

7.81
126.22
441.45
882.90

2,112.91

1,467.39
4,225.80
1,498.81
3,345.43
6,925.72

11.66
5.08

126.22
441.45
882.90

2,112.91
126.22
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APPENDIX B
(continued)

Unit Cost Factor CostfUnit($)

Removal of clean HVAC equipment, 300-1000 pound
Removal of clean HVAC equipment, 1000-10,000 pound
Removal of clean HVAC equipment, >10,000 pound

Removal of clean HVAC ductwork, $/pound
Removal of contaminated instrument and sampling tubing, $/Iinear foot
Removal of contaminated pipe 0.25 to 2 inches diameter, $/linear foot
Removal of contaminated pipe >2 to 4 inches diameter, $/linear foot
Removal of contaminated pipe >4 to 8 inches diameter, $/linear foot

Removal of contaminated pipe >8 to 14 inches diameter, $Ilinear foot
Removal of contaminated pipe >14 to 20 inches diameter, $/linear foot
Removal of contaminated pipe >20 to 36 inches diameter, $/linear foot
Removal of contaminated pipe >36 inches diameter, $/linear foot
Removal of contaminated valves >2 to 4 inches

Removal of contaminated valves >4 to 8 inches
Removal of contaminated valves >8 to 14 inches
Removal of contaminated valves >14 to 20 inches
Removal of contaminated valves >20 to 36 inches
Removal of contaminated valves >36 inches

Removal of contaminated pipe fittings >2 to 4 inches
Removal of contaminated pipe fittings > 4 to 8 inches
Removal of contaminated pipe fittings > 8 to 14 inches
Removal of contaminated pipe fittings > 14 to 20 inches
Removal of contaminated pipe fittings >20 to 36 inches

Removal of contaminated pipe hangers for small bore piping
Removal of contaminated pipe hangers for large bore piping
Removal of contaminated pumps, <300 pound
Removal of contaminated pumps, 300-1000 pound
Removal of contaminated pumps, 1000-10,000 pound

441.45
882.90

2,112.91

0.48
1.42

18.49
32.88
52.70

103.92
125.17
174.16

.206.34
409.23

491.64
1,004.93
1,279.12
1,707.42
2,029.16

222.48
562.42

1,004.93
1,279.12
1,707.42

96.90
317.71
872.56

2,038.66
6,721.04

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000



Salem Generating Station
Decommissioning Cost Analysis

Document P07-1425-003, Rev. 0
Appendix B, Page 5 of 7

APPENDIX B
(continued)

Unit Cost Factor CostfUnit($)

Removal of contaminated pumps, >10,000 pound
Removal of contaminated pump motors, 300-1000 pound
Removal of contaminated pump motors, 1000-10,000 pound
Removal of contaminated pump motors, >10,000 pound
Removal of contaminated turbine-driven pumps < 10,000 pounds

Removal of contaminated heat exchanger <3000 pound
Removal of contaminated heat exchanger >3000 pound
Removal of contaminated feedwater heater / deaerator
Removal of contaminated moisture separator / reheater
Removal of contaminated tanks, <300 gallons

Removal of contaminated tanks, >300 gallons, $/square foot
Removal of contaminated electrical equipment, <300 pound
Removal of contaminated electrical equipment, 300-1000 pound
Removal of contaminated electrical equipment, 1000-10,000 pound
Removal of contaminated electrical equipment, >10,000 pound

16,369.44
856.70

2,726.06
6,120.23

-18,918-88

4,071.21
11,752.21
28,760.26
63,002.71
1,448.59

28.80
684.21

1,664.73
3,204.54
6,299.81

5,079.02
12,470.88
4,387.47
9,471.87

20,474.76

32.93
14.92

761.89
1,841.14
3,538.42

Removal of electrical transformers < 30 tons
Removal of electrical transformers > 30 tons
Removal of standby diesel-generator, < 100 kW
Removal of standby diesel-generator, 100 kW to 1 MW
Removal of standby diesel-generator, >1 MW

Removal of contaminated electrical cable tray, $/linear foot
Removal of contaminated electrical conduit, $/linear foot
Removal of contaminated mechanical equipment, <300 pound
Removal of contaminated mechanical equipment, 300-1000 pound
Removal of contaminated mechanical equipment, 1000-10,000 pound
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APPENDIX B
(continued)

Unit Cost Factor CostlUnit($)

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 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, $1 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 foot 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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APPENDIX B
(continued)

Unit Cost Factor Costfunit($)

Removal of clean overhead cranes/monorails >10-50 ton capacity, each
Removal of contaminated overhead cranes/monorails >10-50 ton capacity,
each

Removal of polar cranes > 50 ton capacity, each
Removal of gantry cranes > 50 ton capacity, each
Removal of clean structural steel, $/pound
Removal of clean steel floor grating, $/square foot
Removal of contaminated steel floor grating, $/square foot

Removal of clean free-standing steel liner, $/square foot
Removal of clean concrete-anchored steel liner, $/square foot
Removal of contaminated concrete-anchored steel liner, $/square foot
Placement of scaffolding in clean areas, $/square foot
Placement of scaffolding in contaminated areas, $/square foot

Removal of chain link fencing, $/linear foot
Removal of asphalt pavement, $/square foot
Core drilling 2 to 4 inch diameter, linear foot

1,495.51
4,162.61

6,286.50
26,411.28

0.35
3.19
9.69

33.75
5.85

39.31
13.73
22.10

2.10
1.05

354.68
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APPENDIX C

DETAILED COST ANALYSES

/ Page

U nit I ........................................................................................................................... C-2
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TABLE C-I
SALEM GENERATING STATION - UNIT 1

DETAILED COST ANALYSIS
(Thousands of 200 Dollaos)

off-Site LIW NRC SpentFuel Site Processed Bueal Valuae. • Burial UtilLtyos

AcUVty oDcon Removal Packaging Tronsport Praeeaslag Dfapeal Other Toall T0l1l L..Terr. Moeagemeet Reelmovaln Volume ClassA ClassB Class C G"CC Weight Craft Contuactor
dCost Cost Casth Cast Coas CoaL Costs CourCoss CostI CesL Casts Canst Cu. Feet Cu, Fot Ca.Feet CFeet CU. Feo Lbs. Manhoue Manhoum

PERIOD Is - S•tdon through Teasutiton

Peeiod is Direat Aaetottia
lae-. Prepan, pzelhataay decomeaslealotgoost
la-U tNotifie n ofceseuti. a!opera
la.L Demoue fuel& 50gm matoua
5a.14 Noiffuia., os Peo.zsaost DeiA.ug
la.1,E Desa.tieet planta yta... & pnaeaa wkus
la-I.S peepare and subhmitPSDAR

ia.-9 Peo- e dtiatllaadred eauýey
loS1.9 Estimate b-produ• taeetuty
lli1O ERd pedas dedcrpttia
IlLUI Detailed by-poodoa ieventaq
l.112 Defeneajareeoksequea
l.L.3 Paerrm SE• soud EA
1I-LI4 Pertorom Sia-S•p.adft Cost Study
$lu1S Peep-'laubmit iLoen Teomination Plan

.LIS RFeire NRC tipruv-t oft•ra-atotlu•

Auttvyt Spe fattoes

!-1.17.t Plaot & temporary fac•ltie
1"117.2 L'lauxttystomos
ia±217.3 NESS Deeouatuaatitoan F••rh
la-LjIt4 Eeatnlarteuoule
iai17-I5 Roatctorseel
1.L17.4 JSiolgi-l.htLd
1o.1.17.? S ga-nost

La.3I7,9 Toahit & cosde••er
1.1.17.10 Pleat stostuens &o hoildia
Io.L17.1i Wasto muagemeit

o.1.17.12F-elvy & iwdt slaeoui
1.1.17 Total

Planisg & Sit.P pretattaus
1tI.tO Prepare dzauantiugt asqoo
ta-.-19 PFlot prep. & taep. eums
l1.L.2 Detgwa mo-tr ltanup ujatom
.aL21 RiUtagulCoat CoLtnEmv/solelIeiut.
ia.L22 Pmaaao P ualafliaeo &atnean
le.l Ssbu ol Pot•t Is Activkiy Cots
S.2 Subtotal Period la Additinaol Cutes

Petrid L Pe.r.ad..-pedeo oCost
1.4.1 Iosturnoe
le.,L Puepeay o

ia-tI Health phyrt, supplsa
la.4.4 H-v7 equipmert rental
1,41.5 Disposal ifDAV peee-:e1
lao4.S Plus cnergy budget
MS4.7 NBC Fees

leA.B Emor&eoncyPlaetFog Eee
le.s.9 spst Fut Pool O&M

14 lg I109
a

na,

73

95
547
226
365
299

359

904

618
474

a 6-28

1 17

22.6

66
2.760

175

102
1,96o

,a5

760

342

83
943

22 16S 168

n1 84 84
12 84 84

14 1os 109
RI 629 623
14 260 260
as 420 420
45 344 344

64 418 2
46 350 316

g 42 42
73 596 590
?1 545 545

5 42 42
34 262 692
15 134 67
9 G7 -

84 262 121
50 760 38

414 1,174 2,795

26 201 201
346 1,6f0 2,650

Is 117 117
293 2,243 2.243

13 1 103
1.449 1L,800 10.701

76 816 888

79 897 397
52 896 898
it 09 59

141 1.063 1,083
st 820 330

3 37 -
141 1,064

1,300

4.600

1.000
S 1.000

4.096

6"7
131

38
279

ý79

4.9--O
4.167

- - 500
7.1DQ
6-500

3,120

3.120

-1.600

37.6827

2.400

L400

S1,430

78.753

1%,315 120

- 46

- 310
3

37
1.0-4

- 55

TLO SerCiceq. 1le Copyright PSEG Nuclear J99912000



Salem Generating Stiian

Decvaiaisieon ne CoalAat.n als

. 78
D.oe.e=-2 P07-105•-9O0, R-e. 0

Appendix C, Page 3 of 2Z

TABLE C-I
SALEM GENERATING STATION - UNIT 1

DETMILED COST ANALYSIS
(rhousanlds of 2002 Dollars)
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TABLE G-1
SALEM GENERATING STATION - UNIT 1

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)
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2a.L4.17 Stem C- D.ios & 13o1do-n t-C-A)
2&1.4.19 Sam Gme Feed puotp & Turbine Lube Oil

22 34u
5 1

20
975
185

- 17

* 488
418

12
589

15.004
20 28.083

4.816 29,083

0 32 32
14t 1,22- 1.122
19 204 204

73 662
63 481 481

2 14 -
Is 677 677

2.231 17.255 17.255
2.703 21,243 20.649

6.575 44.,61 49.545

13.195 95.546 92.901

19 -

14

594 W5
194 2 2W4

2.7/42 52

283•

283 5.919

7958 5.919

6.974 70

3%0.49
226.674

6,974 70 207.023

- 97.963 1.346 290.20

997.3768 L473 HG0.291

1.923 1.260 5E 493

1,92.9 1.224 518 001 - 4.8952 72.634

280 252
90 28
81 s9
44 56

8"73 2.18'972 2.17112 57
1i8 1,f171

90 3.432
11160 8.,64

20 209O 2O
5 3

371 460
870 5.391
124 17

4,979 137
1.604 16a
7.920 &8636

- 908
- 1793

107 . 8,376
1,487

12,902 100
420

.4,722 214
- .666 214

107 33,658 628

474 55 11 715
1.607 53 11 689

44
28t
140

Me- " 104

105

6
27

460

101
90

487

36
- _16

2 4 293

o 92 781 -

4 7 481 -
0 a 5 4

o 0 26

24 46 3.023

1 2 102
0 I 29

436 ",928 1.926
87 915 610

1.204 6,744 6.744
914 U393 .92

6.842 82619 31.619
220 2. 31 1.031

6,310 17.201 17.851
5,952 17,224 07.224

L9,645 7%629 79.623

233 1.488 1.488
51t2 2,872 2.872

7 81
115 687 697
21 598
a4 264

3,14 2.02 2,021
19 144

2 6 -
1920 629 859

a 1H 18
4 31 -

12 72 72
079 4,.19 4,138

15 116
7 67 -

1t9 931 931
61 348 us
12 66 60
4 33 -

2,03:- 2029

246 8.122
2,589

31,467
3,881
-1.87 803

- 6,611 2.254
240 51,084 5.160

429

469

2,573
- 3.446

51
- 1,466
162

204
- . 3,806
144

6 - -
2. 9403

S 128 a

212
29,145

61
1,5.92

- 52

- 9244
3.571

892

5.332
!ý984
4,797

17,777
2.693

1074
'117 215

600
9.343

2.051
8.614

694
Oil

-128.21 1%.107
3- 6.03 927

6990890 3.980
so4.2=2 2,845

- 6.458.553 12.221
- .,025 4,564
M5.029 91,608

94723 21,608
0.05•0.•2 99.1261 2,792

2ZG Services, 1nc Coqpyright PSEG Nuclear 159912000
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TABLE C-i
SALEM GENERATING STATION - UNIT I

DETAILED COST ANALYSIS
(Thousands ofi2j02 Dollars)

I Oe-Ste LLRW NRC SpentFuel Site Pracessed Burial Volumea Burial Udkityeand

Asidntl Oecon Removal Packaging Transport Processing Disposal Uter Totlal l IcT.. kM. ajqemeot Re.loratlon Volume Clan A Closs 1 Class C 0CC Weight Craft Contraclor
Index _AcaetyDsseipIaon Cast Cost os Cost Cot C ost C os Coes ans Cas. o Coots Ccosts Costs Cu. Feet Ca. Feet CI. Feat Co. Feet Cu. Feet LIs. Mmnrhuum Manhours

Dlopeol Plant Syclsasa (cratted)
2atI4.S9 Steam l•onerat Feed & CoodeAe
2e.L4X0 Traehlae.AasitacleaCoollal•
2s,1.4-20 Tlzldeecflonie

U1.4.a2 7\ableo Elear•Hydraalic Coolet.1
2.1,4.23 -Teu anbla GWA See SWM & Leak-CS
2a,1.4.24 Wase Disposal - G
2a. IA Totals

2..1. Saft1odin;g in suppoet osoecalsslaeleg

2.1 Sototalle ]?eod goh Actey Cools

2s,•1 Coas urobamfe (Edcdi.g •1PV)
S Sbltt peid 2a AddioAl Cýte

Poierd 20 Celnt.ela Casts
2,.2 t'sooxo Iqoid waste
2a.!. Small tat ellawanze
U3 Sobtala prod 2o Collateal Coats

Petdd 2a Fied-De~peaet Ckoas
20.4•1 Decoa.Sppilte

2.4.3 Property tea"
2.Ltt4 Health playjfls eappile.
204.4, Heavy ejdmposeol ntal
20.4.6 Diepeasl ofDAW geaed
2A F7. Flat eoerg budget
20.4. NC "es' F
2..4.10 Spent F•ol Foot O&M
24.4.21 ISRACo-plhae Steff
2.4.12 Dry Fueatlerge OW Cost
20.4.1 Sesely StaN Cask
2,.4.14 UtLmty Staff Cost
I-•4 Subtotal Poold 2a Peeiod.."nedent Ckst

2.O TOTAL 5RM1OD 2a COST

PEB0OD 2b -Site Deoantaontnation

FaeJd 21, Direeel ooslele mletaghctA Jtei~ia
PDi~d A•b•Sdm

Dik-pEaala riaesyteues
2b.1.1.1 BuDdla & EquspmeJt Dolcas-Caaene-eal.
2.LL1.2 Chbeme &Vl Ccx -]BoSrac id A. eP-e.-u
Ik,.L.S Chem & Vol Cl.- Prmary Water lRecoery
2b.L.4 Cheos& Vat Coat Opeestle
20.1.1 Compoeant Cooling
2k.LtA Coerpeaot Coslle(RCA)
2b.L,? Compressed Air
2•1..18 Coa mpe,•oed h"r(R0.

* 804 -.
168

36 0 1
4

75 - -

90 5 a
80,12 46 81

128 09 -
kn10 102

52 320
20 121 -
tO 62 80

0 4 -

11 87
07 a52 392

1.667 11,016 9,473

203 L.8 1.038

- 193

4
-187

182 - - 724
73

640 233 20.2a53 1.805
26.032 241 2t.0tO 78.907

770 4 1 49 11 - 247 34 - .

1.543 33.547 51.659 3.115 469

,0609 17.217 2

8.1058.440 222.101 2...'031,18 14.8219 .0h5 8.740 6.767 33.772 O28 22.160 98.048 94K0as

- . - 1,374
* - . 1t3l4

344 1.718 3X18
344 1.718 1.7a1

127 000 go0
83 249 215

100 856 831

• '3 1 28 65
- 217

73 217 "2 65

72

- .1338 .
3,112 -

72 4.445 "1 24.

1.,12 19.491 8a.92 8.128

314

-214

0l -6 04.22. 100
2529 0 . . - . . .

- 1 - 10 . 4.528 tOO

i2 12 1108 s

3- 1 1.666 1O6S
- 467 8.579 3,279
321 - 82 99 2 522
- 1.480 22a 1.709 1.709

619 12 571 671
fig 6 a1

1,056 205 1,501
1.141 201 1,542 1.]42

-8 6 44 -
2.367 864 2.710 2.710

44,233 6.352 60.808 0.809
821 51.829 8,747 66.062 64,640

S757 1,280 58.380 91,41L 165.17d 101.099

01

44

1.905

- 4,16g . 915,805 1.125

1-1.413

. .9 1.- 7602,1122
- 4.508 - 1,852 1.120 780.484

1`920 1,252 23.547 50.240 3.000 459 - 6.216,986 236,412 7090277

- 49 -
619 507 41 6

455 527 14 a

109 -

78 8 t

218 045

71 7''0

am

as9

6 46
256 2,774 2,774
432 1,890 Ig0
650 2.349 2.249

"2 18
240 1.603 2.503

Is 126 •
25 139. 139

18

122

- " . 829
1.008 2.1•6 r,12.868 19.543

788 1,5.1O 115-t43 1,8909
354 1.805 143.288 18.871

- .. . . - $49
4.9-78 - G .822

- . . . -- 2.228
174 1.554

TLGSoTuWA Inc, TLG~o~aier, Ins.Copyright PSEG~v.w lir larJlloo
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TABLE C-i
SALEM GENERATING STATION - UNIT 1

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Otol-s- LLRW Me.0 Spent Fuel Sitl Processed Surial Votsmes Burial Utility ad i

Activity Decon Removal Packaging Transport Processing Disposal Other Total Total LIe. Term. Management Restoration Volume Class A Class B Class C GTCC Weight Craft Contractor

laond Ati, ýc- De tion Cost Cast Coast Costs Costs Costs Cast. Coneinency Costs Costs Costs Costs Cu. Fast Cu. Fect Cm. FaPt Cus Feot Cu. Foot Lbs. Manhouos Maabouos

DioyoalsfPlacr Sste.s (scaonod)
21,.LL.8 Control Air -AaMoli•lUolldiag
2b.LL21 Co•trol Air - ConsLisoosaeoilditg
2b..L111 CotoslAir. Pandmdoaussa
2bL..LI2 Csntrol AKe. -Turbine Gnerator Are
21:1.1-13 Deinenralld Water - R•oLictld A•sra
251.L14 Electrical
213.2.11 Sloetorl gRCA- Clso.)
lb.l.26 Elctacsl oRA)
21.1.1.17 Fire Potection
2b.LI1 Firs Po•obni•n (COt)
2 L±.15 Fiue Psotection (SCA)
2b.L1L20 DFlo Drains - Co. t eatas
2b,1.21 UIVAC -MAllasylldtog
2bI...28• IVAC -Cotrot Ies
21. *L1M EVAC . Diesel Gu.-AtAe.
2h.LL24 HVAC-FsoIledlog-A•ea
213.L1.25 HVAC-. Res•drCostaaatsat

t ±.1J26 lJeatig Water
11.I..07 Heating Wow (RCA)
213±1.28 ALtsoolareous Reasmer Conls
05 ,M2 Rlsasidaa] Hoao Rensorals
213..L30 Sfoty tlio.eta
2b.11.81 S.-PH-C
21s.1.12 ServioleWati-e-ucJarArea
21b. 2,0 Soervice Water - T tL.o A-e

11.1.10 Soorl.eoe.ToloM

2b.L2 Sohldlinooeoortofuiosoooa

De1o n ,tam ntootsfallnoigs
21s±3.1 Xfaaet or~soatnmest

21L3±22 &os.Ui-Y Boildiog
2.L3.3 Steam Generator Removal
2b.1.8 Totals

2161 Solasl s•l d 2b Adtlity Coe

Period 21 Collatersl Caste
213±1 Process liquid .. As.
213.2± Ssa tootofler
2b13 Subtotal Peared 21, Csolatar Costa

Pedrd 2b Pena.D-esdost Cotso
21.4.1 Demo suplIes
2L4.2 I. -
2b.4.3 Property teao
0b.4.4 Hleaatkhphyit sopiles
2b-4-5 las•y qirpoetr eatael
2b1.4. Dispossa of DAW eneraoted
21.4.2 P]vot e Cesybdg•et
21.4.3 N1C Fee
2b.4.9 SBmerosy Plaoaing Fees
2s.4,10 ISSr Tesofer sad Copital Caosa
21.,11 tp e Fuel Goo i

140
526

1.095

11a
42
32
46
41

2.29
676
1u
97
14

162
165
283
26

6
122
678
34
43

as
167
664

856
81

9.793

1 2 120ea
o 1 do

0 0 28

4 7 448
1 S 164

1 1 56

O 1 t16 18 -

2 a 18 27

1 1 91 i2
6 8 d48 74

0 0 27
1 0 11 2

so 00 128 1.126
49 10 2225 990

B 1 53 2
21 29 2621 -

2G6 032 5.121 4,591

52 B1 210
17 99 99

7 a2
12 85 82

499 3818 -
213 .247 1.247
70 418 418
1i 112 -

2 16 -
as 317 217
85 429 439

102. 087 287
4 29
1 7

48 272 277
263 L,518 1.016
0 22 -
18 87 87
19 58 90

417 2.028 2,028
694 20.65 3.068
67 2 210 050
8O2 4.037 4.037
9 71 -

8.176 28.063 23,685

254 0.288 1,291

1.105 4.743 4,743
279 1.023 1,033

7 27 27

1.444 5.802 5.80

6.674 85,166 80.78d

628 0.160 2.1•0
40 210 810
668 2.470 3,470

Lo2 776 776
89 644 644

444 22 2,222

8211 6,285 5,282
so Bo 506
049 12911 I,9ml
68 752 792
8 87 -

7.114 84.540
233 2,551

640
S . •200
37 -

- 52 - - - -
-- 1.41

- 5.69.8 - . -

2,238
- - 20

112
- 1

41 8
- -1 372

- 941 62

2925 - - - -
-7

-441 168

66 20
G44 2,570

,.125 2,71-
267 164

- -2604 -
- 71

41,361 20,66 11.790

- 09 43

- 76 7,941

24 2

731 10,038

4.8)1 21,64A' 21,870

2,634

- - - - 2.634

M 2 62 13

2,678
560
672
965
774

- 67,988
11,203
5.612
2,115

303
8,033

33.319 0.228
5.824 4,912

632
- - ]25

2.176 2.268
12.104 12,613

721
S - 830

1.814 2.247
230.393 3.803

204.105 to,=1
14.718 2,623

16,744
" 1,2286

093.462 229.4OO

SA.M6 21,624

-7B859 37,887
201,228 01,426

142 288

940.280 49,600

1.832.627 08•634

382.959 21u
wZ2959 311

89,110 1.602

Copyright PSEG Nuclear 1999/2000

1,205 . 157 - 124 68 L11 1,295
480 190 02 12 26 71

12 2 a 0 6 0
1.617 892 157 102 146 1,267

3,611 11,714 425 232 6.329 9.272

160 - 1.2 279 1,872
260

160 32 182 279 1,272

621

1.778

94.08

56•

83 23 311a -
1.662

664

47,426
2.218

67

205511

4.447

TLG Sersaceei ist.
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TABLE C-1
SALE M GENERATING STATION - UNIT 1

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

AMUsty.
Off-,Site U.RW MRC Spent Fuel site Processed Burial Volumes Burial Uftifiy and

Dotsn Remowl Packaging Transport Processtng Disposal Other Total Total Lie. Tom. Masugemeost Ratsoratiss Volume Class A Class B Clas- C GTCC Weitt Craft Contrador
Cost Cost COSTS Casts Costs Casts Casts Coatlnearenc Costs CcLrs Coats Cass Tt Foot Co. Fool Cu. Feet Cit Fear Ca_ Foc [tr ltaha,.a M...h,,..

Indu A.0' Do-ud U-fl cost cost cost. Cost. Costs coals, Costs Curtin e. costs costs Qý C-t. Co. FeaL CM Feel Cu. I C. I CU Feet Lb- M..h-m Manhours

Peored 2h Peaid-Depeodttes Costs (cosntiued)
2b4.12 R-awosto PoeaagqBrqnte•teoar-x
21.4,13 ISR&Ccepliance Staff
25.4.14 Dq7 Foae Storage O&M Costs
2b,.15 Se trySraff-Cst. -

21.4.16 U"iay t 1y.ff Cos -
25.4 Stotal Periodb P2rlNo-Depxudent Cotar 621 6.373

2b.0 TOTAL PERIOD 2b COST 4,412 1ELS51

]rMOD3 2c - Dloeataainatten Folowing Wet Fuel Storasge

Fuiap irse os.n•l)z• •mans.utasisieAoli~tti

s..Li pen-ea s.oks 8505 w

2.ILl1 Speatlaaot0oSoe - 158
2,1.2. Wr.ot D is - Ltqoid 352 951
8,1.2 Totas 852 837

83 23

ag0 541

1,899
54

2,477
59.U77

a1l 116.582

6.329 8.154 116,582

122 11 415 144

35 8 97 851

45 9 277 134
as 18 .377 1.785q

Desc-aotasoa of StloBuildings
2ILl. FoelX odaisa Ba]diac
l.LS - Tole

ftli. SafatdiogaPc-drAelefdoa.iesoe
23.1 S•ot•as. aIe ed ,AddWCs

pestd l Coltateus COease

2"p, Snail rtaotelsw
-c JoeS c.toI uEqalywaetihepokac

Z-3 SoatallPtsiod 2lc Ooltatal Caste

-ee.tiodleloed-Depoa0 Costs

2t4.t Isne• W r
2.4.2 Pzaoaty La-s
21.4.4 H-41skplayabaspl
84.46 liave otiarezTrea
2o.4. Ditopaslof flAW geooard
944.7 Plant an budget
e4S NEC Fec.

2.c.9 Enesesr Planin Faes
.4.las Radwuief P.ro.dg Equpnb!tSe..i..

20l.4. 11 3554. Caaoalio Staff
at4.12 Dry Fet Starage O&a Cosre
Xs- 4.13 Soety StafCoot
tc.t14 UtilIfStaffCost
2.4 SoblA PWo 2I Pedod-DeP.nd-LCoU

2-0 TOTAL PFEROD 2c COST

817 615
857 81s

- 192

.:.414 L307

9 7
a 7

1 0

1225 88

169 26
169" 26

12 8

974 1.957

53 481 484
285 2,184 2,184

5 81 -

372 2,649 2.849
8.852 67.038 67.935

18,798 142.791 - 85.95.t

26.340 181.425 119.804

378 1.818 1,608

294 1,875 L8575
G30 2.403 2.402
824 3,977 3,977

466 8,848*. 1,9i8

486 8.548 I,46

61 260 20

1.719 7.=2 7,722

226 1 .10 7 1.8117
8 586 0

117. 835 818
s50 ,1300 2.00

24 220 120
13 140 140

a1 454 454
191 1,467 1.467

27 150 150
37 8a1 283
,8 308 BO6
2 14 -
M5 2139 269
79 606 ow3
2 17 -

50 .a8s 312
1.532 "1.146 M,74
2,111 16,970 15.321

4.191 2.692 21,6541

18 1,941 174.0.2 3,764
-81 2.407 191.109 M.951

-m1,8 4.348 365.181 16,716

843 8 688 48684 2.423

84-83 4 5.84 12,423

62 9 767 4.327

4.872 51282 4,615 442 ,825

930 128.15 245

2.700 881 -"11,8 a 0.7 81 739
-2700 SI8 830 M IO,10.= 88W -

62

57,240

87.240 4.81

127.681
- 1 - 894,690

- 4.447 - 69,115 1.082 1.022.316

11.847 2G.317 2.64 2.355.801 321,037 1.02,3860

2.081 - 487 41.012 1.188

085 58 108 S18
- so - -
- - - 48 13 640 - 117
M8 60 106 121 540 731

99

8 63

1,278

96 L839

1.609 3.089

23

25 7

855 163

127

92
- 1246

280
22

234
827

15
695

92 12.0G0

1.14 2,785 12,000

24

17

41

41

1,8211 26,474 824

17.287
- - 163. 89

- 1,21t 26.474 824 181•813

7,572 8,978 530 631,122 48.804 11,1865

r, .• srIc., X.t Copyright PSEG Nuclear 299Y.2000
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TABLE C-1

SALEM GENERATING STATION - UNIT 1

DETAILED COST ANALYSIS
(Thousands of2002 Dollars)

IAudviqiy-
Off-S. LLRW NAC Spent Fuel Site procesusd uriiatVst s Buial Utility and

Decoo eomv•a Paclkging Transport Prucetag Disposal Other Tait] Total Lu. To•r. Mnaagement Ratotstlon Volume CLas-A Ctas.3 CtslsC GTCC Weight Cie C oo utorn

Cost Cost Costs costs c ost. Cost - t129 Costs costs Coast Costs Cu. FeeL CU. Foet Ca Fmit Cu. Fiat Cu. Feet Lbs. Ianhous Mathtur I
In 0.5 ActiVity Uollt

PERIOD 1 2 - Delay bereoTur.. sasTera ttss

2'oiart2d Dirict Iteucmma..uussaaAcvictt
No diret ao.sitleu i. thls period

Pm-4 2d Peniod-De swdua Csts
2&4.1.1 F -acss
2d.4.1 1'oest taxs
24.,4. Haskh phdsics sappious
2, 44.4 Dis• l.. f 1DAW gnarsatA
21.41.; tnotienrgy budget

•L,; NRC Fees

2d.4.7 Emesonecy Planaung Fmss
24.40 llAC-arpli-aStaff
2d4.4.•, ry Fuel tg•run 0 W2 Cast
24.4.80 ScarcityStaffCast
2.4.41t UtiWuStaff Cos
21.4 SubsaudalAo IdlPeri ud-Depsndent Casts

PA0 TOTAL PFEPJOD 2 COST

PERIOD 1 -Loeos Tererdtoutdn

Pr.Ls OWIS Dealrsatu .tiy

e.2.2 Trc.siaata beaso
2e.1 SuhtWlPoeoad2e AciAtty Cast

Fe.i7d.dM lCot
28.. Fiand Sits Sanry
2e.2 Subto•hts ezsiP 2 AddAiotnal Casts

Perior e .F..ald.ipeadet Csat.
2-.4.1 hsraar
2a.4.2 Pt. tyue
5..4.3 Heaslt physta suppliea
10.4.4 Dlisap•anAsWgiUiacted

..i.5 Ploato or bludget
2A.4.t 4R Fos
2A.1. Emacgeoq Plasic Feeas
2.4.9 1,S. Coappilsan Staff
2e.4.0 Dry FPetltwae O& 06 1a
20.4.10 ossikySisEaff
20.4.1t Utility StaffCot
2.A Subtotal pereid 2e Pearia-Depocsoa Costs

tO TOTAL PERIOD 2. aOST

PERIOD 2 TOTALS

295

295

995

9 2

9 2

9 2

72 7` 95 795

74 250 869
02 - tO 54 54

- g6 105 804 504
1.007 101 1.108 1,109

124 12 137
2,998 402 2.448 2.448

as 13 98
1.345 202 1.547 1.647

7.760 1,164 8.924 8.124t
83 14.741 2,202 17.283 17.049

33 14.741 Z202 17.293 17.049

122 87 I1S 1.9

122 57 188 108

234

2V4

478

478

473

9.576 117

29,322

109,766
9.576 It? 179.091

9.576 1? 3279,091

4.767 715 5.482 0.482
4.767 71t 0,482 ,482

544

544

544

7.23 41.772

02I4 s 147 147

106 680 682
7 2 a22 7 40 40

223 53 287 257
268 29 317 317
20 2 25

5-4 63 637 637
is 2 Is

248 27 286 286
7,914 J.187 9.102 9,102

7 2 25 98.400 0,01 10.090 11.464

7 2 25 14.288 2,282 17,147 17.104

9.2-9 9.026 14,612 46.778 210.997 60.41 40.6722 341.308

25

42

s3s

133

6.949 72.765 90.370 7.230 418

95. 192

7.076 87

- . 119,520
7.078 87 132.26

- 7.078 95.279 132-329

90227.960 689,714 2,,04.020

40

89,484

TLO Samr~es, 1r• Cspyright PSE Nuclear 1999/2000
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TABLE C-1
SALEM GENERATING STATION -UNIT 1

DETAILED COST ANALYSIS
(Thousands oF2002 Dollars)

S0ol'ile LLMW NRC0 8petFeel Sitl P-oesd Burial Volumes Burial Utility and
Aclift. Decan RmHoval Pasc:ging Transport Processing Dnsposa Other Tstsl Total sU.-Tera. Maoa•eol RPteserastie Vaiclo Class A CGlss B ClossC G"CC Weight Craft Contrartor

Index t-ns Cost Cest Costs Ccots costs Costs Costs Conolnsary Coats Casts Costs costs Cs. Fast Ct. Fast Co. Feet Co. Feet Cu. Fet Lb.. Manhcbo Manhours

PERIOD 3bb-Site Resilation

Pearod 3b Dk-eloert atcdlaostAotio

Deetiia of OtsoaioiegOt DoildieB

3b.14.1 Aumer C• os n timaao3b.1.3_ Asailiay Dildiag~ -~.=a.-

3b.LL53 Cimaving Water Iota.c Structure
3b. 1.1.6 Ceodocte FoliHagfleHildieg
3b.LL brain n A-se boolli•o oSkoo
L.L1.8 PaetotiadAuos

3,.1.,1` Sarofst Wste Ita"k sSbsr
8b.1.1.10 Steer GaOctarsal
50b.1.1.31 Ties"-sd Pt.R eue]Eido
3b.L-1.12 T.sblaBO ltdlMe
85.1.0.13 Turbine P41tsts1
31,1.1.14 Fuel lsadlim BHEsd-
3b.1.1 Totals

85.1.2 Geode&lAszlafoot.
3-l.3 Mias g;oo ,to Nt0
8b.1 . SobtatlP.eJsdabAdttal Costs

fasodl O ddil-1orosta
S3.± Coa..cra ablte na
3b.1 Subtutslpsel 85 MdeotM COst.

Pestea .b ColtsclLoCaoto
8b3.0 SmaJl tloaolUowano

* 35.2 Subtol• .Wpa Sie t ..allatrd Coats

- .705

108
31.03

85

222
286

203

164

- 2.238
* 18.b=3

863 6.618 893
260 1,995 20O

49 B8I
15 124

155 1.190
13 58
33 255.
.43 829
87 664
30 333 233

3 20 -
508 3.895

97 741 -

$as 2.574 2.7
2,483 89.A16 1.683

3796
878
124

1.190
98

255
329
684

3.895
741

2.317
17.483

-;2.497"

- 4.757

1.8111

".214
a. IM,.

269

28.128

211.6-M

- 26.4-M -

- 2 - . - - 80 878 -
114 17 -131 131

-17.213 - 114 2.599 1).9820 2.814

206
2W

PedDd 8. F-ea Depe•oda• C.

3h.4.2 Property Cs-
3b.4-3 •Seasy equipmentl ono al 8.344
2b.4.4 0'Ssaeaa~lybodgat -

1b5.4.8 NtC MEM Faoa
SbA.4.6 EsAnot7 PIo..tsoPees
85.4.7 Dry ls38Strsap 0&M~~ eg.
30.".8 Serr•dtagersst:
54. UtillirSta•Cest-
b.4 Suolatal Psind 3b Ped•sd.Defenldo Costa " 3.344

246

* 2M8

42
29

438
4.061
5.142

50 381
60 381

81 236
31 236

25 271

602 8,845
at 237
10 L10

4 47
4 33

69 927
609 4.680

1.253 9.739

1.12 -- 220AS8 1.560

381 - . . . . - 1.563
381 .6

236
9.36

244

008
110
47
33

303

2.38
3,240

27

8.848
118

174

6.499

2.6 a23.652
6t6389 I

- - 81.064

- 222.051L 33.8140b.8 TOTAL FJ•lSD 3b COST 23,761 5.687 3.933 30.281 1.8L4 3.240 25.228

LG Ser.vies, Inm. Copoyrighl PSEGN .0 1•ulei99&7000
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TABLE C-I
SALEM GENERATING STATION - UNIT 1

DETAILED COST ANALYSIS
(Thousands of 2R0111 Dollars)

Off-Site LLRW NRC Spent Fuel Sitb Processed Burial Volumes Burial Ulillty and

Activity Deoan Removal Packaging Transport Processing Disposal Oil]" Total Total Uc.Term. Management Restoration Volume ClassA Clo38 Clts*C GTCC Weight Craft C

tldex Activity nasdptio. Cost Coo5 Costs Costs Costs Costs Costs Conlinoency Costs Costs Costs Casts Cu. Feet Cu. Feet Cu. Fet Cu. Feel Cu. Feet Lbs. manaes Manhous

PERIOD So - Feet Storsge OpeaoestShlppiog

Period 3e Meet. Decommissiog•ng Acfivities
No direct astivitLes in this perod

Pedra ePerimt-Dtpendeat Casts
3.4.1 teoscs
3._4.2 Peroprty ta-e
3e.43 Plant eerlsy tadoget
fir4.4 NBC ISFS[ Fees
a_4. 'a Emer.• y Plannlg Foe-

3c.4.6 ItSE Tnuaka and Capitol Cone
3a..1 CoD Foot Sleeaor 0&M5 .s
8.4.a Utily SteECout
3.4 Subtotal Per

1
io& 3. Priod-Dependrd, Costs

3e.0 TOTAL PERIOD 3o COST

PERIOD 3d -iITCC shipplng

Period d Direct Deeommosiaolon Acltilits

Nuclear -q- Supply System R-motval
3.1.1.1 VeesoJ &Iotoao GTCC DOlwsal
81.1.1 TWISt
84.1 Subdt•i Pooled SdAativ yCos

1'eoiad Paid.Nlepenrdl Costs
5114.1
3&.4.2 Froperty tanes
31.4.2 Plant energy budget
31.4.4 NRC ISFSI Fees
31.-4 Emergey Mad= Fees
3d.4.6 8L8I Troaolseaso Capital CooLs
3d.4.7 Dry Fuel Stmwzo O&4 Costa
81.48 Utility Sta1sefCt
2d.4 Srtatal Period 3d Perisd-Depeedest Costa
3d.0 TOTAL PERIOD 3d COST

PERIOD a TOTALS

TOTAL COST TO DECObMISSION

-- 922 292 31214

- 0 78 83
469 70 639

1,853 137 1.5m

-78 88 636
%60Z B 39L 2,999

3095 5 454

6,040 1.008 9.348

".040 " 1.008 g.848

1,f805

636
2.999

434

8.348
9.348

11, 980

2.197 13.777 13.77
1.791 13M777 13.777
1.797 13,777 13.1-17

22,761

8,270 0•4.4

7 1 8

1 0 1

3 0 4
1 0 2

213 37 210
* . *1 '8 1

- 197 20 228
11.980 197 1,828 14,002 13.777

- - - 11.980 14,132 6,768 5,601 13.651

9.776 1,.030 14.611 63,609 .297,754 86,878 555,899 4498.00

613013
813

2-1o

42.813 25.220 618 22-2561 83.524

7.801 82.0281 72.765 91.168 13.149 459 613 10-2.340 903,748 33245,003

TLG Semuitesr Inc. Copyright PSEG Nuclear 1589/1000



D.."...t P07-14•5,-003, Reu. ¶ 6
Appendi. C, Page I1 of.I

Salem Generating Station
D.-om ouaairing Cast Ana biS

TABLE C-I
SALEM GENERATING STATION - UNIT I

DETAILED COST ANALYSIS
(Thousada of 2DOO Dollara)

Otff-SUe LLRW NRC SpentFuel Site pl'mccsd Bilal Vo Budai] Utitty and

Acgtiviy Decon Removal Packaging Transpoat Processing Disposal Other Total Total Ut. Tenr Management Resstcaution Volume Clsa A Class B Class C GTCC Weight craft Csetnctar
Index Activity Cast Cost Casts Costs Costs Costs Costs Contistency Costs Costa Costs Costs Cu. Feet Cu. Feet Co. Feat Ca. Feet Cu. Feet Lbs. Manhous MantslnesI

TOTAL COST TO DECOMIPSSION WITH 16.4,% CONTINGENCY: $555.899. tbanesaoe f ZatSZ dollars

rOTALNRCLXCENSE TERMINATION COST IS 50.Si% OR $449.800 thaasoads-of 2001 dotia2 s

sPSNTT FUEL MANAGEMENT COST IS 1LSI2" 0O"L $74.011 thsandu of "2802 dollars

NON-NUCLEAE DEMOLITION COST IS .n7% at- ,0 t,.bae21 odsaf 20o0 dnafls

rOTAL PRIMARY SITE gAEIVASTE VOLUMIE SURIEMh 81,371 cubi. feat

rOTAL SECONDARY SITE RADWASTE VOLUME BURlED: 25.405 cabla feet

rOTAL GREATER THAN CLASS CSADUWAST VOLUME GERNERATED±: 913 -hie feet

TOTAL SCRAP METAL REMOVEDI 46135 lass

TOTAL CRAFT LABOR REQUIREMENTS: 903,748 eoa-h-,es

udc-imliatsa that thi activity ont .chued as decaaunasisa asa.
a- indicate tsabis activity peareead by dommemssýI lag ica

3. t-Io-dte that this vu ae to las tte.n. hut i•s-rsea.
oarSaatiaia - adiar Tabaea*ta

TLG Sarulc4 fn- Copyright PSEG Nuclear l999woo-0
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TABLE. C-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Of-ie LR LC Setst fls - PsesdBra~lre otlUftyo
g

I Acthrity,

OffSite LLRW URC spent Fuel $Its procssd Burial Volumnes Burial =Uyand
Donn Remloval Packaging Transport Processing Disposal Other Total Total Li. Term Management Restoratlon Volume Class A Class S Class C GTCC Weight Craft Contractor
.Cast Cost Cosas Costs Costs Costs Codts Cantliaseoruy Costs Costs Costs Coats Cu. Feet Ce. Fedt Cu. Font Co. Foot Ce. Foot Its_ Muvnhvee. Muehusee

I lanes Astua.r.. uvausn
east cast Costs Costs cost. Costs Costs Contingency C..t. costs Cash. Costs Cu. Feet Cu. Feat Cu. Fect Cu. Feet Co. Feet Um manhours mis

PERIOD l.-Sthttdowo th-hugh Tran.lttas

Period I. Direst I rmoasiviiofrActvities
l.1.1 Prepare pretlimtaar deonmmitsioning mot
1.L.2 lotificatio tof Cessation of Operations
lt.r.3 rosso firt & ottr vate-l
te.1.4 lNotificatin afPfmosanas Dkntcling
1tl.5 DIeartina plotOyoals & prvaa wasts
IL.6L pepoa- sad sablit PSDAR
2.1L7 Rtoi-w plton dw.s n soace.
1e.1.9 Perfr•d etaloi l ear-le jVr
15.1.9 Esimats by-Ftoduc inventory
Ia.LIO - Roa produe.t dru.Aprtiott
I.Lll DeAoled hy.pdssts invetory
la.LIS Iefisa mao work bequen.r

1.1.13 Pertro SER -, EA
u.-114 Perlra Sitt-Spsclle Casttudy
te.LaIE hoporla•oit Lsce n Tcrmoadnian Plan
It.I1 Hrine NRC appt- of etaoinatisn ptla

Acttvity Specificaatios

lo.L17.1 Plant & tepoaxy facrititts
L1.1.2 Plant systeas.

I._Ll7.1 NESS llvoatsilaa uFIl-n1s
la.tL17.4 harlot internalo
Ia.L17.5 Reactor ve-et
&a.L17.6 Biol•gitalrtold

1.1.17.7 Staamseeastnm
l.Lt7.8 Seintod om=-eta
IlL17.3 Toubiee&condeoa-r
IsLtL7.10 Plant etdisuen & buildings
la.1.17.11 Waote m.-ageseon
tLa.17.1t Foatity & ;rite el t
tL1l17 Total

Meaniong & Sit. Prepararto.
It.L8 Paupsue Fra mntlig sequen
e.Lt9 Plat prep. & tewp- s.um

1.1.20 Demgs uater doat-op systoe
1a.121 Rinigig/ntC . C.rl Sovlplotisgetc.
la.Il Prnm sk1na/moinoa & €ontaineun
1.1 Subtotal Perist tA.tivkty Ca•nt
10.2 Sobtota Peaiod ls Additional Costs

Petad to Prid..D-Derpnant Consa
1.4.1 tJttvaaoc
1t4.2 Pnvnty, toius
1a.4.3 Health physucsupplies
1.4.4 Heas eqsipotnartental
ln4.SL Dtspoat od D.i% generated
1.4.6 Plat erfly boIde,
la.t7 N eC5 Fev e
10.4.8 Easeegeoy PlmaoiflS Per

41 6 47 47

sit
1.800

fi2
144

31,
91

41
234

97
.is

- - - - t8

164

- 222
203

- 10
97
60

- 25
97

144
28

1.180

75
2,804

44

6,E55

"731

37.
949

$021
34

S22 15 168

5 38 36

6 47 47
35 269 X9
15 111 112
23 179 179
19 147 147

23 177 1t9
20 10. 1US

2 18 18
83 2e5 255
30 222 23a

2 18 18
15 112 112
7 57 29
4 29 -

15 112 66
22 165 165
4 32 16

177 1,2'7 1,1•5

11 86 so
246 2,650 2.,50

7 6O 60
293 2,243 2.243

6 44 44
983 7.569 7.876

73 804 804

as 413 412
52 401 401
1t 61 61

142 2,092 1,092

9 37

19
15

29
29

18
162 -

162

535

Doll
4.000

- . 2,022
- - 1.100

7.m00

5.000
4.096

4,920L

- . 4.167

5mO- . i001

3.120

3,120
4,600

9(10
- 7.827

- . 2Z400

- - 1,400

1.230
73,753

10.725 131

211
149

10

87

TLG Services, Ine-. f S Copyright P£EG Nuclear 199192000
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TABLE G-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Off-Site LL.RW NRC SpentFuel Site Processed Buial Volumes Budalt Utilitynd

IActivity Devon Removal Pactoagtng Tanmsport Processinog D sl Oilher Total Total I.. Term. Management Restoatlon Volume Class A Class B Class C G0CC Weight Croft Contractor

| index Ac tivtn b lion CotCosts CCas Costs costse tenthenon Coals Coats Cos.. Costs Cu. Feet Cu. Feet Cu. Feet Co. Feel Cu. Feet Lbs. Manhours Manhoors

Period la Perfd-Depeadent Coste (sntlonued)
at* 9 Spent Fact Poli O&M

14.4.1a "lSRACao pltaaStf Stf
1.4.51 DryFPoStaSLo-e-04 C -oal.

1.4.12 Se-urity Staff Cat - .
1 a.4.18 Utility StaffCost
1l4 . Sebtotal'oPid l1Pe.61or.f1pandesL Castts 680 10

351 145 1.,93 -
814 122 936 93W

23 3 28 -
- 528 79 601 / 07
- 18.980 2.847 21.827 21.827

- 7 23.311 2.589 27.630 20.473

- 7 29,866 4.672 35.168 33.84M

1,093

,0.07 - 965 -

27.249- - 2O2.1O3

1 -5 024,983
10.725 121 324,171

l.0 TOTAL PERIOD Is COST 6890 10 -1.1.7 162 53- - - - 10,725 131 397,924

PERIOD lb - Dec.n..s.oieiong Proeratione

Peroud lb Direc lecb msscio €itito

Dctailad Wark Paoveda-s

15.1.3.2 14529 flcratsio-sa nfRash
tk.1.S.3 Reactor intrcm
Il.LbL4 Samaln4 R building s

5b.LL5 CRD f otlina-embtY
lb.1.1.6 CRD laia-. & tlt teobe
lb.1.1.7 I-oo iaat oasetaiaon
lb5.L8 Reactor ves.l
lb.0.S Falc.tyst.aaout
lb.I.L]0 blissil shield-.

MI.3..11 Bialoil shild
Ib.LL.'2 Ste-agneneacoes

tl.LL14 Trbie & ade rs

tb~l.L18 ArrsllashIldiog1b.LL16 U..W.• bi~klin.

lb.l.1 Total

ulh.1-S Dasuo priosay loop

ub.t Subtotel Period It, Activifty Cast

Period lb Additional Cauc
lb.2.1 Spent Fael Pool lcaalms
lb.22. Sie ClraeatcrtXatln
lb.2 Subtotal PNriod lb Additional Cots

Peiod lb CUalttetcl Come
1b.3.1 Demon euipmonot
ibtý2IhPcaa liquid -ate
lL

3
.3 Somalltoel al ant.

Ib.SA Pipeasottsgaqeipnoat
l1.3 Subtotal Peod lb Collatend Costa

* Peeiod lb Peoed-Dapasdast Casts -"
1b.4.1 Decas Stpplies.
lb.4.2 Fosuranen
lb.4.8 Propery toxes

140 22 170 153
- 1 9 as 96
78 12 90 so
42 6 48 12
at 8 36 16
-1 8 86 36
31 0 38 30

a11 17 130 19O
37 6 43 22
14 2 16 16
37 - 42 43

144 22 165 165

31 0 30 ls
-97 15 132 -
as is 98 0 8
- s 13 98 00

1,037 Ise 1.101 968

- 567 9.701 0701

1,037 722 2.893 X.669

17

3-

22

18
112
10
to

224

4.733
1.00

1.350

1.000
LOw

- LOW
J.530

450

1.20w

U.20
2.73U
2.730

35.243

1.067 ,

1,067 28.248

1.184

3,194. 224

71O
.57

- 2011
767 " L2

503 496

503 496

696
5,948

4,796

4,790

- 4.70 am

788 6.040 6.040
104 09n 800
892 0,940 0,040

107 617 817
1.022 7.205 7201

0 1 1
137 1,048 3,048

LW 9.0700 9.070

a 27 27
37 402 403

- - 5.519 - - 68t.410

5.515 - - 061.415 210

22

TLO Servicets. 1-m Copyrieght PSEGNucmlear 399912009
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TABLE C-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Off-She LLRW . NRC Spent Fuel Site Processed Borial Volumes surial Utility and

Activity . Decon Removal Patraging Transport Ptscesslng Disposal Other Total Total LicE Turrn Management Restatisson Volume Class A Class B Class C GTCC Weight Cmrft Contractor

index Actht Dae.rptdos Cast Cost Costs Cossts Costs Custs Costs Cosatsency Costs Costs Costs Costs Cu. Feet Cu. Feet Cu. Feel Cu. Feet Cu. Fet Lbs. Macbourn Machours

Peuaid lb Psu•is-fleposdunt Costs (sostiu•s)
3b.4A Health pbhyics supplies
1b.5 Hussy eqnqipo•o centas].
lb.4.6 Di;posialsoD.AWproeated
1b.4.7 Plantt eergy budget
Ib.4.5 NRC For-
At.9 EmrgencyPlassmigFees
Ib.4t,0 Spent Feel Po•s Ol . .
b. 4.1j. IRA Compsionos Stff

1b.lI2 Dry Fue Storels O&M Cuts
lb.4.13 Security Stal( Cit

lb .4.14 Utility SOlffC.s
lb.4 Subtotal Period Ib Period-.pende•t Coats

lb.0 TOTAL PERIOD lb COST

PERIOD I TOTALS

PERIOD U- 1se-n Capus...nt Rteovasl

Pauiadi 2a fiAectlosumraiauioxstniAtivities

Nuaclor St Sumply Sysm Resmoval

2.1.1-2 Pssss6, RIieftT-k
3U.LL" Reactor Coolant Pumps & MaIots;
3s.LL4 Purmasonee

2U.LLS Stease Generators
ELLS6 CRfl.4ehlltServiue Stoucttun Removli
,sl.? ReLatuo Vesserl Intenals
a.L1. *8 1e1-t Vessel
U •LL T.L.dr

Removal fMa*- Equipment
2UL2 Mals TuxioslGsnsrats
U.L3 Main Candeonses

170 . 42 212 212
174- - 2 0 1 201

-1 20 - 6 02 32

" 949 142 1,093 1,092
182182 is 200 200

17 2 is -
475 71 U47 -

407 61 468 468
12 2 13 -

-64 40 3G3 803
- 9.490 1,423 10.1913 10.913

22 344 5 1 20 12.161 1,676 14.430 1s4001l

1,923 1.255 5tB 439 4.813 19.147 6.086 38.233 32.431

39
547

13 -

578

875 "224

284 5.694 ?0

- " 81S.594
148,491

284 5.694 70 162.086

284 5,919 901.109 1.347 1i.12

997.834 1.478 633.253I'm3 1.93S 51 S0L 4.854 49.019 9.658 68,402 66,280 1,73' 36 s BIG 8,919

180 255 so 20
30 26 5 3
81 90 48 1,843
44 15 371 460

373 8.136 870 5,A91
152 97 1.4 L7
116 1.971 4.979 587
so 8.433 1.264 M,8

1,868 IL064 7,262 .6,38

906 418 1.926 1,928
- 179 67 1i 3101
107 3.376 1,204 6,744 6,744

1.487 5 914 2.933 2,933

-16.o8 100 5,842 81,618 81,613
?4w - 220 1.031 1,031

4.726 214 5.312 17.857 17.857

6.672 214 5.915 17.233 17,233
107 88,668 528 1%.550 79,048 7g9.64

0389
248 A192

Z589
31,467

38.81
1.377 903 459
6.511 .2544

248 51.S34 3,168 459

186.321. 10.107
36.513 127

690,871 8.5w

104.305 2.845
3,458.553 13.321

96.025 4.6141
0263029 31.568 3.896
948.723 31,608 1.398

6.036.370 98.161 2.793

474 13 11
1.sy7 83 1.1

DispouulenlPluantSyalema
2.L4.1 Ausiliasy Funiwutar -- 44 -

21.tL2 Aalirey Fduwase (RCA) - 231 2 4
1aLL4.3 "leedStaamd&IHeatarDrains 140
2.1.4.4 Ciralttattso Water 22 -

3..46 CircuatisaWaser Sampling - - -
.1L44.6 COsuesste Put iehune . 34 6 12

a1.L4.7 Cuadesua•Air eamoval & Priming w
Us.L4.U Cantsuoent Spriy 5 - -
U.3.4.9 CLsios.asoso Spr.y (RCA) 1816 4 7
90.L.4.1 Equipment VWaer & Drains - Co--mo tesl 6 0 0

2.1.4.11 Feaoauttr Ch•kziltToe truant 9
U1.4.12 Generntor Statue Coatl;g Water - 27
U1.4.121 Heaster Ve&t iaoelanass Dria . 33 0 0
23.L4.14 Hydrogesn & Casbos s"aids . l - -
U.1.4.15 Mein&Rehe.at&TurbinB-Pas. Stcesm 460 24 46

689

719

;al

481
8 5

28 -

8.288 -

233 1.488 1.488
512 8.672 Z.972

7 S1 -

115 697 657
21 162
84 884

1 6 -
843 2.02S 2.028

18 144
1 6 -

100 699 699
3 18 18
1 13 -
4 31

12 72 72
2 13 -

576 4.138 4.1286

3,573
3.446

51 --

1.466 -162 ,6

264

- 3.106

144 A

6 .- -
- 2,403

13

- 15.141.

9,244
01.571

892
5.333

Zest
4.7-87

104

17,777

104

2.075
717 1L3

560
6•10
2311

86348

TLO Sýi.cs, In. Copyright PSEG Nuclear 199&9/2000
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TABLE C-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

off-Site LLRW NRC Spnt Fuel Ste. p.eosed. BudriVo.lumes Burial Utillya.nd

Activity Deaon Removal paclFiglg Transport ProcessIng Disposal Other Total Total Llc.Termr. Management Restoertion Volume Class A CtassN ClassC GTCC Weight Craft Contractor

index Acnvit Descrcptine Cost Cost Cost. Costs Coots Costs Costs Contingen' Coasts Costs Costs Costs Cu. Feet Co. Feet Cu. Feet Cu. Font Cu. Feet Lbs. Manbhou Manhours

Diapost of Plant SystAms (condoned)
2,Lr4.1 Main Tueblee Lbrkicig Oi
2..L4.11 Mlaselenono Caadasast
2a.LA4. 1 Moisture Separator btrs Steam & Drains
2a.14.19 Oil Wara rapanrtr
9. 1.4. 0 Sham G-tefD-lrsl & Bloedoms
2a.,.4.21 Steam Gen Drains & Blowdonwn (RCA)
2aL4.

22 
Sters Oen Feed Pomp & Tuzlr; Iont Oil

2I..42 Stour enserstor Fee d & Condensats
2a.1.4124 T1)h;,,e Anwdli.es
2.1.4.25 Turbine Drnion.
2a"4.2 Turbin Elor -Hydrav•l• Control
22,14.1.2 Turblse Gland Sea.i- St-m & L.k-ODf
2a.14-28 Waste Dispos l- -Cis
2.1.4 Totals

2.1.5 SRefftdig inaupp•stnfdemtdamlNe

2.1 S ditnuil pFed, 2aAtiity Costs

Period U Additlasl Coses
2.-1 Curie Surebare (RE-1dLgRr SV) .
2al Subtotal Perid 2z Additinnal Cam.

Period 2s Collterat Costa
2lll Pmac-s liquwoata
2c8.2 Small ltastllramane
2.3 Sebldot- Period 2. Collateral Costs

Period 2a Perlnd.Dp-epruct Costs
IsA.4 tlaoa suppl~es
2.4.2 tnAursoe

2.4.3 Pporety tbars
2a.4.4 Health physics supplies
2,4.5 Hessy equn•pent rentat
2a4.6 Disposalofn lW ......rtd
2a.4.7 Plant e V bouhnt"
2.4.8 NRC Fees
2.4.9 Eme.gey Plann.ng Fees
2.1.10 LPS•T•• i, nd Capital Cast
l..4.11 Spent Fuel Po1, OW•r
2a.4.12 ISRACompliance Staff
2&.413 Dry Feet r-age O-&M Costs
-a_4.14 Security Staff Cost
2.4.15 UtilIty SteffCost
2.4 Subotaol Period 2. ePiod-Deeedseet Casts

2a.0 TOTAL PERIOD 2a COST

101
- o

437

44
192

36

29

843

4
75
so

8,981

0

0

0

0

0 1

0 0
.40 01

102
Is

so
,20

49 10
821 4

1,168 14.948 8.0435 8,/74 6GJ/7 53,78 0t 0

- 1.374
1,374

10 Ila
7 57

19 931 031
7 31 -

61 348 348
12 06 66
4 33

fit 394
25 190
i5 as 88

1 4
1.1 87
63 192 392

1.67a 11,0Lo 9.473

216 3,103 1.103

22.188 96100 94,0584

344 1,718 1.718
344 1.711 1.718

127 60 606
a3 2Z2 237

160 w 8 33

ns Do 90
125 1.938 1.03

341 1.705 1.103
472 0.615 3.010
93 526 023

225 1.726 1,726
02 076 5K6

6 02
220 1.684
137 1.13S
203 L558 1.558

o 44 -
257 2.73T 2.737

6.701 51.3"74 01.374
9,052 6a.s0 65,245

31,744 167.635 162379

Its

-13

4

57

I'm2

512

182

040 233
2•.032 241

247 34

- 2,000
1.0 1
8,614

907

- - 604
694
aill

7,097
3,594

724
73

20,293 1.005
01.o10 00.31.

3.063 10.470

1,622 23,547 51,659 3.15 40S9 - 6,060.448 237.75.9 M973

73 - 28 65
- 2321 -
73 219 28 6, 314

510
25
25 10t

64,257 100

64.257 100

72

8.144

70 4.W47

as 24

05 24

1,016

024 -

02356
- 58

- 1.461
1,464

2380

44.673
122 W4a7s8

62
3.604

44
1SA1

4,622

4.G22

96,21 1,1-3

127.670
671,640

- 92.621 1.185 794.310

459 6.2t7.923 028,054 797,1091.313 19.675 a,199 80.8 6,707 05.793 53.016 3.609 1.647 32.547 50.281 3.660

MSeruices• rin. l~ffernces. lre, Corlglt .0230 Nuclear 196992000
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TABLE 0-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Off-Sao LLRW NRC Spont Fuel Sits Processed Burial Volumes Buriall Uliti•,nd

Activity Des.e Remosat Packaging Transport Prooaslng Disposal Other Total Total le.Ternn. Management Restorabon Volume ClasaA CimSf ClassaC GTCC Weight Ciot Contractor
Atvtdex beocplion s Cost Coo stsh Costs Costs Costs Costs Contingeno y Costs. Costs Cash Csts Ca. Feet C. Fot Co. Feet Cs. Feet Cu. Feet Lbs. Manhosro Manhuusi

PERIOD 2b - Sita Dcnentaannatlon

Period 2b Diret Decosm,.IsiootagA•tl

Dlipsoo of PtnotSyete.es
2b.Lt.t Boilldia & Eqspmeot Draei-Csoevooau - 40
2".1 L2 Chem & Vol Ca' - Beds Acid Rlcmovy 519 t07
2Lb.t.2. Che. & Vol Qt -Prima Water Recovery 353 347
2b.LId Ch1em & Vol Cut Operatio 45 W32
2b1,.L5 Chlled Water 185
-b.2. 1.8 Cb = d Water (RCA) 107
2b.1.1.7 Corponeoot Cnsllg s1
2ba.1.8 Cwpooe.t Csllag (RCA) 355
2.1,1.9 C.Varzesad Air ttI
2b.LLW Caps.-odAiax (RBCA) 78
2h1.Lll1 Contr•l Air- AxaLs RBuilding 31
2b.LL12 C-1trlAir - socaimaaent Banidig 42
2b.1.1.13 Control Aix -?•a tion Area 32
2b.h2L14 CntroL Air - Tubia- Geocnatr Are. - 46
2b.1.1.15 Dem-rnliet Water - Ieoi-.di Are.a 9
2b.1.1.16 eianearalhae Waser hRlkeu p 437
2b."127 Dimal Eogis Ani•liri. • 1s
2J.L -18 Electrical 3.421
0b.LL19 EStlieiol (RCA-Cbne) 576
21.1..128 Electrlal (•CA) tSO
21b.1-21 Fire Peoteelio- 256
2B.L322 Fire Prlacton (C02) 14
2h.1,1.23 Fire Prontetio (RCA) 176

h.Ll. Fresh Watar 284
B.A.1.26 V-l O• -220
2b.1.t7 HVAC -Aaailiary B.etidi- 265
2b.1.1.28 EVAC -CobslgAna . 26
2b.1. 1.2 HVAC -Diestl o.n. at•r•A. . 6
2b.L,1.30 HVAC -Feel oandligC.Are • 122
21.1-1.31 HVAC -hfior.lsoaooo 178
2b.1.32 UVAC -Enaclor Coutainoma-t 678
2b.1-1.33 Hesiog Staijo & Coed BEtur- ta9
2h.1,•1-4 Heating Slean & Coed Baton (CA) u28
21, '1.1.35 HeantigWaole- IL2
2b.1-1.8 Hesti. g Water (RCA) 64
2.2 .LS7 Htltg•Bellr. AlGaa Flow •. &gitsi o - 4
2b.31.88 Idiaeetlaoosua Reacoer Csotaot as8
2h.1.1.39 Non-Eadinartine Liquid Waste pd - 321
2b.1.-140 Plumbing - tHt and Cold Water 45
2b.1-1-41 Plambiig-BSanity o0
2b.L.43 R.sidastl eat BRemo.l 140 tST
2b.2.-43 Sr1ytsujectin 028 264
2b.1,1-44 Saspftn 122
2b.L.2.46 SiWn., Wets.- lue Aa&ea 8a6
2b.l.L46 Service Watr. Turbine Ara -- 6L
2h.L2 Totals 12599 05

41 9 218 845
28 6 168 18
34 8 71 700

1 2 138

8 15 986

0 1 as
1 2 128
O 1 40

0 1 46

4 7 448
1 3 178

1 2 i6 163

2 8 188 27

1 1 91 is

6 8 488 74 -

1 1 86

1 t 11 -

50 to 128 1,1•6
49 tO 22S 897

a 1 53 72
2L .28 39 1 -

269 100 6.292 4,591

6 4(46
626 2%74 Z,774
432 1,890 1.890
550 2,349 2,349
28 213 -
70 408 408

2 18 -
240 tG0 1,603

17 128 -
25 128 139
52 218 a18
17 99 99

5 37
7 52 -

22 129 129
66 503
to 148

513 1,934 -
213 1.247 1.247

74 444 444
38 294 -
2 16 8

61 351 051
88 428 439
43 32-,
93 253 -

102 6l87 ý87

4 29
1 7 -

48 177 277
27 20 -

263 1,518 1.518
24 183 -
41 261 261
17 128 -
22 126 125

1 0 -

48 260 9

1 52
4 34 -

417 2.028 2.028
694 3.068 31.628

87 310 S10
620 4,637 4.037

9 31 4
5R664 31,549 24.496

46 -
- 1,088 2.376

708 1.630
- 134 1.685
213
- 880
19

4.928
128

1"74
640

- 200
87 -
82 -
- 232

148
8.934

- 2.2.M
- 880

2B4
18 - -

544
- a1 372
327
253
- 942 62
2 - -

- 455 30
206

- 2,441 168
183 -
- 432

- 19-

- 66 20

52
34

643 2,570
-1,31 2.713

267 164
1-.,604

7.631 SiL93 11,708

- 85O
372,808 19.343
115.043 13.390
143.288 19.071

4.017

845
- ,.38

1.654

860
672
665

- 1.123

2.603
6%784
11.303

s05
3,349

a3.319 3,228
- 5,818

4.452
0,534 4,912

532
- 126

2.676 2.268
- 5.948

15.104 12.610
2,462
2,328
2,126
1.198

- 65

1.811 1.247
- 8,028

6888

- 822
232,393 2,803
20-1,10:1 20.512

14,716 2,269
16.744

- 1.336

0932463 283.a58

M.G Seruk€¢" Inc. Cap.7righl PSEG Nuclear 139841098
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TABLE C-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Off-Site LLRW NRC Spent Ful site Processed 8ufrialVolumes BuSial Utility andIAiity Besom tsnsrval Packaging Tiansport Processing Mtopasa Otier T Total Tal L. Tenm Managemiaat Restoratis Vaolame Class A Class B Class C GTCC Weight Craft Cosmcsori
Indext Activity Desciptson Cost Cast Coasts Costs Costs Costs Costs Cangencas Costs Casts Costs Costs Ci. Feat Cui Feat Cu. Feat Cu. Feet Cu. Feet Utes. Manhours Moabars

M1.2.3 lS Mis;in t suppssaiadecasasissiasing

Dels.tamtattiastfSki Buildings

2h.1,.3-2 AsaiRy3 Boilding
Sb3.L± Cauislld Fasfltisa Bsliddig
2b.1.3.4 Steam -tassiorRanaanik

2b.1.3 Totals
2b.1 Suabtol Podo 21b .Aýf:iI Caols

Pariod 2b Collateral Casta
t.B. I P ls;iquid wase
2b..Sl Snail t-l alos ace
2b.3 Sabtaiut L a 35 Cs sro2 Costs

Paried 2b, PwriLDepeidetm Casts
2bA..1 " oI n supplies
28.412 [a-rance
2b.4.3 Frapert.sy tae
23.4.4 Health ph•-scs suppli•s
2b.4.5 Heavy equipasant rental
2b.4.6 lllpasalotflAWg-eaarid -

2b.4.7 Plantae-g budges
2b.48 NRC Fees
2b.41 ESa eesq- Pla..W FErs
2b.4.10 RSM T•r fo sad Capitol Costs
25.4.11 Sims Fuel Pod O&M
25.4.12 Radwasts Pra is . Equip -.ssUSeuices
2b.4.13 ISMA Caaoplia.a Ssff
2b.414 Da Fact Storagr O&M Costs
2b.4.15 Se-aiityStaffCast
2b.4.16 Utlity SaffCoat
2b.4 Subtotal P•eiod 2b Pe, d-iodDegeadatCasio

2b.0 TOTALPERIOD 2b COST

PERIOD 2..-Dsaasmssataattn Fallowing Wet Fuea Star's

PerdLr liact Dac aaioas MiAcvtivies
2eLI R.-pe ea tfeI rat.s

It oarnes El..t Srm st

2.3a2.1 Spear Fs.1 Cs1ig
2s.]±2 Waste fDiaposa - LLitLdt
4.12.a Waste Dispasal -Solid

2s.s Totals

Decsatsiaitian fSimto Buaildia
2ma t.3.1 Fact fssdliagPldi-Ag

a-.l. Totals

-LI.4 Ssatdlsg ;n aspporatdeoa j.iaaslss

.1027 5 1 62 13 - 270 1.319 1.379 - - 309 43 - -. 639 23.088 -

1,205 757
400 199
55 23
12 2

1.672 982
3.669 14,L1o

124 8
32 25
4 a
0 0

161 106
431 247

118 1,293
26 71
2 -
5 . 0 -

148 1.173
5.608 .5,9'7

03 - 123 281 1.83

02 221 383 2,1 - 9883

6442

- 1.997

642 6.560

4.511 203304

86 24

70D 551 8.008

657

- 1.660
768

11.3.953

418
* .888

- 05
- .656

60.723
323 104,95

8.183 10o1911

1,1i8 4,743 4,743
279 1.03= 1,033

08 128 118
7 27 27

.480 5,930 5.9.30
7,414 38.857 , 1.8W4

632 0.181 8,t81
48 309 369

580 2,130 3.810

11 b03 9803
69 756 756

499 2.496 2,496
684 5.247 5.247

83 585 525
247 1.517 1.897

68 748 746
a 86

5.093 39.048
330 3.531
63 481 481

283 2.169 2.169
8 61 -

9st 3,055 3.055
9.108 69.832 69.832

17.113 129.736 88.008

25.207 172,144 123.063

079 1.638 1.638

294 1.575 L678
530 2.4002 2.402

4t 267 267
874 4.244 4.244

466 1.845 1848

486 1.848 184M

64 3786 278

576 7.941
131 2,0905

8 265
24 -

739 10.302
7,013 33,043 85.1.'as

- -. - 2.13 - - 28.1133 318

- - 7338058 37.887 -
201.223 11.428

2-6.374 L474
142 388

966.6D4 51074
1.909,002 35.03. 5

as
39,048

2,533

61

41.728

41.1128 7.023

4.812

- 4.512

31,042 25. 747 2.652

92.423 1.132

- - - - 1058.051
915.840

92,423 1.12 1.05Z.731

2.387.5S9 060,967 1,0532.731

- - 410132 1.18 -

- 74.052 8.764
- - 133.1m3 12.832 -

21,856 2209
- 87.0,19 17.9253

45.684 11423

767 4189 -

683 52 133 11 415 144

- 18 8 8 197
323 151 45 9 180
- f1 5 1 48
352 388 98 19 422

557 618 9 7 159
557 610 9 7 109

- 200 1 0 12

934 -

107
3,881 -

26
26

3 -

2,501 4a7

S998 1941
901 2.407
223 253

2,110 4.601

- . 843 488
843 468

S - 862 9

L-G Serukces, [am Copyright PSEG Nuclear 13351000
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TABLE C-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

0411 o 1e 1.LRW HRC SpontFuol Sits processed RurtalVolume.s Burial uutlfi nod

Activity Decn Removal PackaSing Transport Processing Disposal Other Total Total tic. Term. Maoa..gmeat Relioratton Volume Class A Class 2 Class C GTCC Weight Cet Contractor

Index Atin fl Descripion Cost Cost Costs Costts Costs Costa Costs Contingoncy Costs Costs Csts Costs Co. Feet Ca Foot Cu. Feet Cu. FPet Cu. Feet Lbs. Manhours Masbouro

2.1 Subtotal period 2c Ativity Ceut 1.414 1.470 230 37 1,019 2.068 1.737 S72 lBAS .006 - 6,0Df; 6,535 - 474.483 46.155 -

Pariod 24 Cotlatnil Costs
21.,1 psj-s liotid weante
20-.2 Sisal) tool alowasce
2.5.2 D] soLs.ianigo EQnipse.ot •sopasitiao
1.5 Subtotal Po-..4ao Collataral Coe.a

52
48 IS

98 62 IDS 12-1
540
040

period 2a peuiad.Ooandent Costs
2-L.I Docososoppliea 97
2&4.2 cosura-
,.4.3 Property ta
2.4.4 Hgalth physics supplien s. 0
1.4.5 tfouyoeqs;pmeot rota 1,8 -

2ý4,6 Dispoaleof DAW iemezated 25 7

.. 4.7 plinot en budget
U4.8 N'RC Fees

2u4.9 Emerewery Pasnning Feos
2c4.10 Sadwostc Pe.cu.siog EquipmenSo erviys

2.4.11 ISRA Compliosee Staff
1.4.12 Dry Fuel -torage 01cM C"os1-ts
2.4.12 Ste0 ortysta ffCoat
2c.4.14 Ult SaI Cast . •
2.4 S•altoI Period 2. !Foiod-DIpeo.dant Cotts 97 1.688 26 7

612

L17
715

Itt

252

284
22

240

15
761

14.860
S17WAS

125 .207 1,1'
2 69 55S

117 822 8a5
350 2.001 2.061

24 L21 121
11 122 122

92 476 476
tse 1.504 1,504
27 155 155
28 220 290
28 312 312
2 25

26 275 275
61 622 622
2 18 -

114 875 81M
%.W 17.029 17.089
2.885 21.282 21.840

25

"8

42

42

520

2,700 373 -
2,700 373 920

1.35S

7.796 7.207 920

129.466 145

22,507 729
259,976 802

39.227
- 22U.37

27.283 534 261.564

- S.S 47.272 2655.64
2.0 TRTAL PERIOD 2. COST

PERIOD so-1.oloeo5 Termanation

Period Po lupct Decummosienims Activities
2..L O0L1E oooficoratorysassvy
2•,1.2 Texnaiual. licoas
2.1 Subltotal Period 2h AtMW tCoats

Period 2o Addkiosal Costs
2.I Fhi"] Sito Survey
24.2 Subtotal Period 2o Additional Costs

1,609 8.210 o81 162 2.852 2,894 17.085 5.007 51.885 31.847

- - 122 37 158 158

122 37 158 108

- - - - . 4,787 715 5.482 a.482
- - - . 4.767 Its 5.482 E.482

55,192
95.192

poraod Fo Perid-OOp4eaden Coot.
2e.41, IoSoa-•eo-
24.4.2 Prwjroty tasa.
20.4.1 sueoal psi.y•a supplies 51 -

2.4.4 Dispoal fD-AW prsorctuid
2-.4.5 Pltnt eoergy bhudet
2e.4.6 NBC Foes
2.4.7 Eoragec Plsnoia: Feas
2e.4.8 ISISA C.oopLita Seff
2.4.9 .Dy Fuel Storo O&b Coast-

2-1.10 Secourity Staff Cot
2.4.11 UtitityataffCost
2.4 Subtotal pe-if 2o Penod-Deprodent Costs 531

112

23
288
23

514
16

428
10.411

15 1%.058

11 120 12M

138 68 6888
7 41 41

83 257 257
29 317 317

2 25 -
89 637 537

2 I8 -
84 492 492

1.092 11.972 ILS72
1"322 14.572 14,529

25

14

43

264

68,4

- 75597 55

22.504
150,823

7,297 89 17-2.817

TMG Ser•seks Inc.
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TABLE C-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2102 Dollars)

Off-SIte LLRW URC SplatFuel Sit. Processed Burial Volutes. Burial Ulittyond s

Activity lramn Removal Packaging. Transport Proce.ssng Disposal Otber Total Total Ltc.Team. Managegrst Resaoirat Volosma ClassA Cass B Class C GTCC Weight Craft Conatsctr

nadex Activ•t •tsepioo Cost COst Costs Costs Costs Costs Costs Co tne Costs Cows Cast Casts Cu. Feet Cu. Feet Co. Feet Cu. Feet Cu. Feat Lbs. Mat.rs Aeahoors

2O.0 TOTAL PERIOD 2- COST

PERIOD 2TOTALS

551 7 2 25 16.944 2,684 20,212 206169 43 364 - 7297 95.281 17".,77

79.27,6713 742,616 Z=2275
7,433 5,683 9,267 9.546 14.934 46,895 194.834 64,642 391.65 337.788 45,422 8.700 74.381 s6,639 7.248 469

PERIOD 31, -Sits Rrsoosal-aa

Period Sh Daetflc-eoimmtagnos Actirtiies

tulmlhtionatd lR mi Site Bu os
ib.l..l Reasts: Cena•tost - 5.765 -

34.11.2 Admiistradaa oBuidi- 66
39.LLa asotttas BSs a - 1.795

.1LI..4 A-ltai Bueiyuis Cotdsi Area 329
2.LUL Auxilimy Building Dtisal Gearatsr.Araz 108

2b.2.16 Ban. SlP 961
19.2.l.7 Ctsomots Dessneraliar Eselasuor 6
3b.2.1. CimLocratg Water lotahe Stroctsr . 1029
3b.L.9 C-cruttltg %Vte piping . 1873

3.LLI Clca. Facilits Bsildias a58
3b.L.112 Cosdensats Pols blall Buildin 70

9. LL2 Cotrslltd Fsiuidos Budieg 252
3b.1-1.13 Fir mpnsp House 17
2b.LL14 Osaed H- a nd E.tston 88
SLoLI.1 5 Beadagl•kig•Pa.M t- 83

2b.3..16 Meai SOto-a IWolEa. Stro'uchtts 184

3b.LL.17 btoleas Structures 12,84
s9.LL168 Noa-lRd Liqaid Waste Ch.m Toeatfeh Bldg II1
39.LL.1 Nn-Basild•Tuqd Waste Di-poaal Bf;is 1 -

39.14.20 Nos-Rad Liqud Wansts Tisnak. House 6
1b.1.1.21 Peatroti-aU c•e 266

29.1.2I2" Service Building 520
32L1.23 Servi Water .ltake Structure - 78

b.LL24 Seage Treatmenat Facilltles .

h.LL.5 St-ema m•oess•_sdlnival 203
9.LLL26 Troabshad r-sh Rona H SuilJg .f IS

Sb3...L 7 Toebl-e Building 2,387
3h.3.1.28 Turbine Pudstal 6"
3b.L.1.26 Water Pe-Treatczst Bolldisg 1.22
3..12.0 Farltts Wadtsoldsa 2.238

329L1 T."ls 23,544

- - 49

863 5,618 993
99 759 -

260 1,9923 200

49 2768 -
16 124

144 1.105
1 7

1M6 1,194
281 2,154

64 411. -

11 61

86 290
D 65

15 101
12 95
28 211

283 2.167
12 94

2 16
1 5

43 2329
78 698
87 664

1 7
30 233 233
8 20 -

506 3.895
97 741
18 1401

336 2,974 257
1,532 27.075 1,682

581 6.665 -

89 673 -
7 55 s6

4.523 84.676 1,729

161 774
101 774

5,626 -
759

1,796
378
124

7
1.194

412

290
65

101
95

211

2,167
94
16
6

329
098
664

7

20

741
140

2.317
25'.39

/72.49"710.176

- 25,0122 -

4.752
1.810
7.269

92

6.410

5.6922
1.107

874
1.401
1.1238

2.651
241.441,

1,193
- 239

- 2.526
8.811

- ,761.

2,867

269
68,1.28

7,237
1.629

28,638
321.415

10.276

1.938
- 1,60

232.6*2 51.00

Site CloseoutActivitim
3b.L2 Menave Rubble
3b.'.3 Grade & lAndsapa sfts
3b.4A Final repase o N1C
21 Subtt• Period 3b A•ov4t Cýst

Period 3b Additonal Cons;
b.2,.1- Conrete sCrushing

3b. Subtal Period 3b Additoa'l Co•s

620

30.104

679

32,927

774
7"74673 4,0184,018
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TABLE C-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

O6-Sfta LLRw1 NRC spatFuel site Peeoroesed BurialVolumes Burial Utillty end

Actlviy Doen Removal Packaging Traespoal Procetslo Disposal other Total Total U.Tae. Masnagemnt Rstoration Valume Class A Class B l C G9CC Weight Craft Contractor

Index ActivitDescripDont Cost cost Cools Costs Costs Costs Costs Conen a.c. Costs Costs Csts Costs Co. Feet Cu. Fast Cu. Feat Cu. Feet Cu. Feet Lbs. MuI.hoo.s atualsol

Period 3b Collateral Costs
Sb

t
.
1  

SoaS tool allowance
3b,3 S"Le tol Period Sb Collateral Costs

- 53 - -
- 93 .

45 351
46 351 -

851 - - - .

- 51 - . - - - - -

Period 31, Peed-Depeudent Costs
3b.4.1 tosuos- -

3b.4.2 Property tlses-
3bl.4.3• eavy equipmert 8otr - .344
ab,4.4 P lant eaergy budgo-et
3b.4.5 NRC tStFSI Fers
3b.4.9 Eme~ogenoy Plasle Fees
3b.4,? Dry Fuel Storage O&M Costs
A 4 tA Secrsily Staff~Coat
Sb6.4.3 UtithySLsC--- -

3b.4 SubttalPeiad 3b P.rEod-Depeadent Costs 3,344

209 218 230 0 207 23

- . 602 8,165 - - 3.84-
0 31 - I 118 M -I

100 10 110 -. 10
42 4 47 47

- -29 4 3a -3
783 115 9033 (a) f08 2-9 40.654

- 10,16 L S39 12.•61 6.283 S.A.- 1,56.71a

12,a.r 2,329 17.975 (0) 7,406 10. -- 157.370

3b6. TOTAL P.ERIOD 3 COST 33,753 6,999 53,775 L789 7.406 44.631 S37.547 't91IS3o

PERIOD So - Fuel Storage Oparatloues/Ohippitg

Feriods Direct Dcooemtoi-oiagin-tivitics
No direct activities to teis period

Period 3. P1eiod.!-epad-ent Costs
1.4.1 losoramna

1.42 Praperty tles-
3.4.3 Plant arar bedget
3o.4.4 5.C t-SFSI Fees
3.1.45 Eeooxgrany F1s...toFeas. -

1.4.6 t;FS Trassfer and Capital roto-
a.4.7 Dry Feat Staue Oe&M Casts
3.4.8 Sesijy StafiftCast -

3.429 UeililystsffCust- -

3.4 Sobhtal. Period Be Feriod-Depoesdoat Costs
3€.0 TOTAL PERIOD SCOST-

PERIOD 34 - GTCC shipping

Period ad Direst De,-i oi..iog A.Htiri

26,04 ISO 2,864

488 73 581
-1443 145 1,593

612 61 673
- - 1,867 089 2.163 -

410 t2 472
7.517.394 1.1•9 8.733

40.6780 6,100 46,770
- 8.791 8.13a B"3r9-s
5-.9970$ 8,13 I ,3.5239

2,864

1,593

673
2,262

472
8.733

46.77D
63,929
63,929

- - . - - 321.380
- .- - -6989.389

- - - - . - 987.769
- -- - - . 87.769

l'selearSteam Supply System Remvoal
841.1.I Veaael & Interels 1TCC oisposal
3d.1.1 Total,

3d.1 Sobtoat Period ad A•.ivity Colsk

Period 3d Period-Depeodsos Colts
2d.4.1 losrra:
24.4.2 Property tauas
144.3 Flo•t aoerf budget

4.4 NEC ISFSI F.ns
344.68 emesaaey PIaiag Foee
3d.4.6 ]SME Teos.fer and Capital Coats
34.45 Dzy Fo•l Storage 06M Cost

- - - - 12,49L

- - - . L%493.

- - 1

2

I.B

1,874 14,364 14.3G4
1.674 14.364 14,364
1,874 14.364 14.384

1 1-

-0 5
0 -

27 210

GIs

G1s

6-

2
210

I
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TABLE C-2
SALEIM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

4Off1i1e LLRW NRC Spent Fuel Site Processed Burial Volumes Burial Utility and

Activity Decon Removal Packaging Transport Processing Disposut Other Total Total .tc. Tens. Management Restoration Volume Class A Class 9 Clan C GTCC Weight Crat Contractor
t|loni Actvity Description Cost Cast Costs Costs Costs Casts Costs Contingency Costs Costs Costs costs Cu. Feet Ce. Feet Cu. Feet Cu. Feet Cu. Feet Lbs. Manhours Manhoourn

Period 3d Period-Depcedent Costs (motinsed)
3d.4.8 Surity StnffCost
38.4.9 UTttity&Scaff11t
3d.4 Subtotal Pmiod 3d Peoiu.Ifependent Coats
Sd.0 TOTAL PERIOD 3d COST

PERIOD as- [SFSI Den-tsaidation

Period 8s Diaect Desomo ioiuitgAetiit1so
N4o direct ecticittes is this peroud

Period 3t Additioaal Costs
le.!.1Z F5[ LIcense Teremisauion
So.2 Subtotal Period 3o Addltional Costs

Period 3e Collaterao Costs
3e..1 Small tool at/uwaoo
3e.3 Subtotal Period Uc Coll--usul Costs

94

309
12,491 209

a on0
14 100
46 355 -

1,919 14.710 14.864

20
tot
1115
355 -. - . 11

- 2.271
- 2.271

1.011 10 78
* 1,01 10 78

13 •t-

312 905
* 12 956

Period On Pociud-Dapoedtt Costs
3e.4.1 tusuunce
3.A.2 Poraq-ty tassa
8o.4.3 Messy eqtpnoent rectal - 0 -

3e..4 Plust energy butog--t
80.4.0 NC 4 S0FSE -o- -

31.4. SecaitySt1fCoast
n.4.7 Utility StaffCo.st

30.4 SubtotaltPeriod Be Period Dependent Costa - 2 -

80.0 TOTAL PERIOD eCOn ST 1,100 10 78

PEROD af - ISFSI Site Restoration

Poiod dL-lret lc sioioi,/ Apeiiioo
Noe direst occivitios in this periord

45

52- - 4,O2

-- 1.097
- 312 2.053

497 2.855

"2 151 150

12 94
0 59

10 77
129 987
171 1,95O
S00 4.220

15 - -

U,855 6- 1.997
U.155 6,997

";W.883 IM537 L696791903 11.137 L696

so

941
19
03

77
987

1.8604I.220 - 6,99" -

12.41M

3 1.,53- 17.932
- * 793,009 10,037 97.032

Peuiod atAdditi-l Costs
3(2.1 ISFSM Site Resturutios
3S2. Subtotal FecaLod tAdditional Costs

Period 3! CollM6rl Costs
OEM.1 t tool oetlr.ceuc

(30 SubtotlPeoiod tC.tularlauel Coos

1.075
1.075

- 4

23
23

Period Of Period-Depandent Costs
114.1 Iusoruco
3(4.2 Prope.ty sue-
3E4.3 lleoisequipmentonutul - 2
1.4.4 Plant ene-. tdat
014.5 Secicy Staff Cost
SE4.6 Util, ScuffCost
3&4 Subtotal Peorted Of tcriou-Js ldeo- t Costs - 2
0,O TOTAL PElRIODD COST 1- . 10

25

28
37

229
319
342

272 1.370 -

0 5 -

1 9

2 27

6 35
4 32
a 42 -

34 004
51 407

324 L,777

18.038 131,420 11.103

5 . - -
9 - . -

1.370
1.700

4.904 108
4.904 100

27

32
42

264
4W2

1.777

77.686 44.631

- - 1.600

3.220

4.904 5,56

613 799.883 359.085 L11.929

Copyrih•t PSEG Nuclear 199&/2000

PERIOD 3TOTALS - 3$5 9 10 78 1803 71,521
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TABLE C-2
SALEM GENERATING STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousands of2002 DaUtas)

Oft-Sie LIRW NRC Spent FueI ISit processod Burial Voiorone Burial Ut~lity an
Acility Decon RemeVal Packaginog Transprt Processing DIsposal Other Total Total LU. Tens. Marlagenrot Resloration Vlmn Class A Class B Cas C CTCC Weight Croft Cossaler
Index Acrwnv Description Cast Cost Costs Casts Costs Costs tsi Costs e Csts Costs Costs Cools CU. Feet Cu- Feet Cu. Feet Cu. Feet Cu. Feet Lbs. Manhours Manhouar

TOTAL COSTTO DECOMMISSION 9.356 82.735 9.795 10.125 14.934 44,001 214,968 92.838 598.702 420,141 124.844 53.717 74.94 9&.475 13.167 459 613 tI.071.50 1.103.12 4.093.456

TOTAL COSTTODECObIMASSION WITH 18.24% CONTINGENCY: 592%702 thousandsoto 2002 dollars

rOTALN CLICENSE TERMINATION COST IS 70.18% OR 8420.141 thl.sa.uds of 2002 dollars

SPENT FvEL MANAGF-OENT COST IS .2S5% OR: $8124,44 thousands of 2002 dolsas

NON-NUCLEAR DEMOLITION COST IS el.% OR: $53.717 thousands of 2002 dollaus

TOTAL FRIMuARYSITE RADWASTE VOLUME BUR3ED; 5t,642 Cubic feet

TOTAL SECONDARY SITE RA DWASTE VOLUME BURIED. 30.460 cubic feet

TOTA•I GREATER THAN CLASS 0 RADWASTE VOLUME GENERATEDI' 961 cubic feet

rOTAL SCRAP METAL REWOOVEXr 54,443 tons

TOTAL CRAFT LABOR SEQUIEFAIEWIS: 1,103.182 -n-hea.r

End Ntiso:

nea -i- aUlates that this activity not charged n daaeras-lfEn expeose.
o - loieaten that this activniy peanted by deconuaLsiooingstaff
0 -inditates that this value is lass than 0.5 hut is ann-aeon.
a sello ata.0iog -- indicates a oro value

.TLG Seriulv, Inc. Copyright PSEG Nuclear J9922000
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Attachment 3

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. I

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 States2 , 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:

* 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.

* 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
Nuclear; therefore, PSEG Nuclear has no reporting requirement for this reactor.
2 See US Department of Energy Contract No. DE-CRO1-83NE44405, 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 3. 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.

II. 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.
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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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III. Tables
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Table IA: Summary of Decommissioning

Work Category 4

Cost Elements- Peach Bottom 2
Cost 2002$ Cost 2010$ Percent of
(thousands) (thousands) Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-Site Waste Processing
Program Management (incl.
Eng. and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

14,484
69,674
14,487

4,741
116,518
36,916

188,969
9,060

80,074
8,773

18,617
5,676

21,000

17,578
84,557
17,581
5,754

141,407
44,801

229,333
10,995
97,178
10,647
22,594

6,888
25,486

2.5%
11.8%
2.5%
0.8%

19.8%
6.3%

32.1%
1.5%

14.6%
1.5%
3.2%
1.0%
3.6%

Total

License termination
(10 CFR § 50.75 decommissioning activities) 5

Site Restoration (non- 50.75 activities)

Includes contingencies.

5 This total includes spent fuel management.

588,990

565,501

23,489

714,799

686,294

28,506

100.0%
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Table 1B: Summary of Decommissioning Cost Elements- Peach Bottom 3
Cost 2002$ Cost 2010$ Percent of

Work Category 6 (thousands) (thousands) Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-Site Waste Processing
Program Management (incl.
Eng. and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

17,010
102,950
14,934

5,247
123,946

41,441

257,180
6,040

81,571
8,348

18,470
6,363

21,579

20,643
124,940
18,124

6,338
150,421
50,293

312,115
7,330

98,995
10,131
22,415

7,722
26,188

2.4%
14.6%
2.1%
0.7%

17.6%
5.9%

36.5%
0.9%

11.6%
1.2%
2.6%
0.9%
3.1%

Total

License termination
(10 CFR § 50.75 decommissioning activities) 7

705,080

653,300

855,686

792,847

62,840

100.0%

Site Restoration (non- 50.75 activities)

6 Includes contingencies.

7 This total includes spent fuel management.

51,780
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Table 2A: Summary of Cost Efficiency Adjustments- Peach Bottom 2

SAFSTOR
Adjustment Factors

Cost
Reduction

Cost
Efficiency
Factor

Adjustment
Contain. To
Decontam.

Factors

Decommissioning
Non Contaminated
Contaminated
Spent Fuel Mgmt
Other Fixed

Sub-Total

Contingency

Total Peach Bottom 28

71%
29%
100%
100%

TLG
2002$
(thousands)

$ 252,345
$ 103,071
$ 93,469
$ 44,732

$493,617

$ 95,373

$ 588,990

TLG
2010$
(thousands)

SAFSTOR
2010$
(thousands)

$ 306,247
$ 125,087
$ 113,972
$ 54,544

$ 599,850

$ 115,745

$715,595

90%
0%

100%
100%

0% $ 276,929
25% $ 94,260
0% $ 113,972
0% $ 54,544

$ 539,706

$ 104,278

$ 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
Adiustment Factors

Cost
Reduction

Cost
Efficiency
Factor

Adjustment
Contam. To
Decontam.

Factors

Decommissioning
Non Contaminated
Contaminated
Spent Fuel Mgmt
Other Fixed

71%
29%
100%
100%

TLG
2002$
(thousands)

$ 293,867
$ 120,030
$142,431
$ 36,656

$ 592,984

$ 112,096

$ 705,080

TLG
20105
(thousands)

SAFSTOR
2010$
(thousands)

$ 356,638 90%
$ 145,669 0%
$ 173,674 100%
$ 44,697 100%

0% $ 322,496
25% $ 109,770

0% $173,674
0% $ 44,697

Sub-Total

Contingency

$ 720,679

S 136,040

$856,718

$ 650,637

$ 122,995

$ 773,631Total Peach Bottom 39

9 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 ME 6.3%

Total 2 MHI 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
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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.
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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.)
2002 2010

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

468.6
96.9
23.5

589.0

569.4
117.6
28.6

715.6

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)

294.5 357.8
(48.5) (58.8)

246.0 299.0

(11.8) (14.2)

234.2 284.8

PSEG
2010

497.8
117.6
28.6

644.0

322.0
(58.8)

263.2

(14.3)

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
2010$

(millions)

Non SAFSTOR SAFSTOR

Description TLG TLG (esc.) PSEG
2002 2010 2010

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

492.8
160.5

51.8
705.1

599.1
194.8

62.9
856.7

PSEG Share (w/Spent Fuel)11

Spent Fuel Costs

PS share (w/o Spent Fuel)

Site Restoration ( PSEG Share)

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

352.6 427.9
(80.3) (97.4)

272.3 330.5

(25.9) (31.4)

246.4 299.1

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)

Year

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
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080

Equipment &
Labor Materials

5.6 0.1
28.7 3.3

8.4 1.5

11.7 0.6
11.6 3.8
17.4 5.2
42.8 5.7
33.9 4.2

O&M Security
During

Burial Other Total SAFSTOREnergy

0.2
0.9
0.8

0.3
0.3
0.4
1.0
1.1

0.0 0.4
0.7 3.1
0.9 4.1

6.4
36.8
15.6

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
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

0.0 0.5 13.2
7.4 3.1 26.3
11.9 4.6 39.5
12.2 4.1 65.8
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 27.0 322.0 130.0
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TABLE 4B: SCHEDULE OF ANNUAL EXPENDITURES
Peach Bottom Unit 3 - SAFSTOR

(millions, 2010 dollars)

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

Equipment &
Labor Materials

9.3 0.2
47.6 5.5
13.9 2.5

12.8 0.7
12.8 4.2
19.1 5.7
47.1 6.2
37.3 4.7

O&M Security
During

Burial Other Total SAFSTOREnergy

0.3
1.5
1.3

0.3
0.3
0.5
1.1
1.2

0.1 0.7 10.5
1.2 5.2 61.0
1.4 6.9 25.9

0.0 0.6 14.5
8.2 3.4 28.9
13.1 5.1 43.4
13.5 4.5 72.4
9.8 4.9 57.9

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
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
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2082 36.3 5.1 0.3 0.0 1.6 43.4
2083 19.4 8.2 0.2 0.0 1.2 28.9

Total 255.5 43.0 7.1 47.2 34.0 386.8 130.0
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Table 5A Peach Bottom 2 Cash Flows

Annual Expenditures
Year thousands

2010

DTF Fund Balance
2% Real Rate of Return
dollars less expenditures

SAFSTOR
Year

Notes

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

6,400
36,800
15,600

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
423,224
429,088
435,070

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)

-19-



Attachment 3

2067 441,171 32
2068 447,395 33
2069 453.743 34
2070 460,218 35
2071 466,822 36
2072 473,558 37
2073 480,430 38
2074 487,438 39
2075 494.587 40
2076 13,200 491,279 Costs during 7-year
2077 26,300 474,804 decommissioning period
2078 39,500 444,800 includes security and O&M
2079 65,800 387,896
2080 52,600 343,054
2081 39,500 310,415
2082 26,300 290,324
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Table 5B Peach Bottom 3 Cash Flows

Annual Expenditures
Year thousands

2010

DTF Fund Balance
2% Real Rate of Return
dollars less expenditures

219,251

SAFSTOR
Year

Notes

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

10,500
61,000
25,900

223,636
228,109
232,671
237,327
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
332,312
338,958
345,737
342,152
287,995
267,855
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

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)

1
2
3
4
5
6
7
8
9
10
I1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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2068
2069
2070
2071
2072
2073
2074
2075
2076
2077 14,500
2078 28,900
2079 43,400
2080 72,400
2081 57,900
2082 43,400
2083 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

32
33
34
35
36
37
38
39
40

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
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Appendix A: Time Line

Peach Bottom 2

Activity

Shutdown
through
Transition

2033 2034 2035 2036 - 2075 2076 2077 2078 2079 2080 2081 2082

x x x

Safe storage period

Decommissioning
and Site Restoration

X

x x x x x x x

Peach Bottom 3

Activity

Shutdown
through
Transition

2034 2035 2036 2037 - 2076 2077 2078 2079 2080 2081 2082 2083

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.['] 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]

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."[3]
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."1 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 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[5] 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
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.

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 1985,171 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 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.

7 "Low-Level Radioactive Waste Policy Amendments Act of 1985," Public Law 99-240, 1/15/86.

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000



188
Peach Bottom Atomic Power Station Document P07-1425-004, Rev. 0
Decommissioning Cost Analysis Page x of xii

High-Level Radioactive Waste Management

Congress passed the "Nuclear Waste Policy Act"[s] 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

"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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COST SUMMARY
(Thousands of 2002 Dollars)

Activity Unit 2 Unit 3 Station

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management
(including Engineering and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

14,484
69,674
14,487
4,741

116,518
36,916

188,969

9,060
80,074
8,773

18,617
5,676

21,000

17,010
102,950

14,934
5,247

123,946
41,441

257,180

6,040
81,571

8,348
18,470
6,363

21,579

31,495
172,624
29,422

9,988
240,463
78,358

446,149

15,101
161,645

17,121
37,087
12,039
42,579

Total 1 588,990 705,080

653,300
51,780

1,294,070

1,218,801
75,269

License Termination 2

Site Restoration
565,501
23,489

[1] Columns may not add due to rounding.
[2] Includes spent fuel management expenditures.
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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 estiniates 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 (50%). 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 3. 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
interconnecting 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 M`VA. 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.[1]* 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.
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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,"i2 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 requitements 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.[s3 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. Uiertification
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).

1.3.1 Nuclear Waste Policy Act

Congress passed the Nuclear Waste Policy Act[4) 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
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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,E5] 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).[6J 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 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.

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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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 ISESI through the year
2039, when all the fuel is expected to be transferred to the DOE.

1.3.2 Low-Level Radioactive Waste Policy Amendments Act

Congress passed the TLow-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 owna
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['7J 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.
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1.3.3 Radiological Criteria for License Termination

In 1997, the NRC published Subpart E, "Radiological Criteria for
License Termination,"[18 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

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



Peach Bottom Atomic Power Station
Decommissioning Cost.Analysis

Document P07-1425-004, Rev. 0
Section 1, Page 8 of 8

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 Enagineering 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 ALARA guidelines (as defined
in 10 CFR §20) for protection of personnel from exposure to radiati6n
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.

" Isolation of the spent fuel storage pool and fuel handling systems,
such that decommissioning operations could commence on the balance
of the plant. Dedommissioning 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.

* 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:

" 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.

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.

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

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.

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.

* 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.

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

* 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.

" 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.

* 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.

* 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:

* 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 the drywell, disposing of the activated and
contaminated sections as radioactive waste. Removal of any activated/
contaminated concrete.

" 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.

* 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.

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

" 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).[9]
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 LUP, 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 historial 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 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 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 BASIS OF ESTIMATE

The current estimates were developed using the basic design information
originally generated for the decommissioning analysis prepared in 1995-96.110]
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.

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,"["] and the US DOE "Decommissioning I:Handbook."[' 2J 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

TLG has historically applied work difficulty adjustment factors s(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:

" Access Factor 10% to 20%
" Respiratory Protection Factor 10% to 50%
" Radiation/ALARA Factor 10% to 37%
" Protective Clothing Factor 10% to 30%
" Work Break Factor 8.33%
" Productivity adjustable

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

Scheduling Proaram 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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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.

3.3 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 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 Contingencv

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 AIF/NESP-
036 study. "Contingencies" are defined in the American Association of
Cost Engineers "Project and Cost Engineers' Handbook"[14] 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
19.1%.

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 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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* 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.

* 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.

* Policy decisions altering national commitments, e.g., in the ability
to accommodate certain waste forms for disposition, or in the
timetable for such.

* 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 stafo. 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 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 mfil/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 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 Wvhich 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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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, 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 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.D15] 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 analysis since:

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

* 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 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 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

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.

3.4.4 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.

3.4.5 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.J6l The
contaminated material will be packaged in Industrial Packages (IP I, II,
or Ill) 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.
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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]

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 Exelon Generation's own
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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.

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.

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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3.5.2 Labor Costs

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.

3.5.3 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.[18] 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 NUJREG/CR-0130[19J and NUREG/CR-0672[20] and
benchmarked to the long-lived values from NIREG/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.

* 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, bulldozers,
and other such items of personal property owned by Exelon 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 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.
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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)

Period 1
Preparations

Period 2
Decommissioning

Operations

Period 3
Site

Restoration

Period 4
Dry Fuel
Storage

Period 5
ISFSI

DecommissioningYear Totals

on

~

C~O2
~;. ~.

t.l.

0

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

20,225
61,845

8,416 102,029
100,653
78,520
78,520
52,569
11,077
11,946 6,134

14,082
8,796

li

467
1,248
1,245
1,245
1,245
1,248
1,245
1,245
1,245
1,248
1,245
1,245
1,245
1,248
1,245
1,245

15,027

20,225
61,845

110,446
100,653
78,520
78,520
52,569
11,077
18,080
14,082

9,264
1,248
1,245
1,245
1,245
1,248
1,245
1,245
1,245
1,248
1,245
1,245
1,245
1,248
1,245
1,245

15,027

0p

90,486 435,314 29,013 34,177 [Uni 3] 588,990
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TABLE 3.2
SCHEDULE OF ANNUAL EXPENDITURES BY PERIOD, UNIT 3

(Thousands, 2002 Dollars)

Period 1
Preparations

Period 2
Decommissioning

Operations

Period 3
Site

Restoration

Period 4
Dry Fuel
Storage

Period 5
ISFSI

DecommissioningYear Totals

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

17,759
46,994

808 95,409
96,466

103,883
104,382

70,794
14,847 13,164

30,219
18,877

0
'U

'U

t~4~

1,579
4,218
4,207
4,207
4,207
4,218
4,207
4,207
4,207
4,218
4,207
4,207
4,207
4,218
4,207
4,207

18,045

17,759
46,994
96,218
96,466

103,883
104,382
70,794
28,011
30,219
20,456
4,218
4,207
4,207
4,207
4,218
4,207
4,207
4,207
4,218
4,207
4,207
4,207
4,218
4,207
4,207

18,141
8,608

M. Q

00

00Q~

96
8,608

65,562 485,782 62,260 82,773 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 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 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.[21]

4.1 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:

0 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 approximately five
years after the cessation of operations.

* 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.

0 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.

* 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.

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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FIGURE 4.1

DECOMMISSIONING ACTIVITY SCHEDULE

Task Name
Peach Bottom Unit 2 & 8 schedule

Shutdown Unit 2 4

Period la Unit 2 -Shutdown through transition

Certificate of permanent cessation of operations submitted

Fuel storage pool operations

Dry fuel storage operations
Reconfigure plant

Prepare activity specifications

Perform site characterization
PSDAR submitted

Written certificate of permanent removal of fuel submitted

Site specific decommissioning cost estimate submitted

DOC staff mobilized

Period lb Unit 2 -Decommissioning preparations

Fuel storage pool operations

Reconfigure plant (continued)

.... . ... .. .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Dry fuel storage operations

Prepare detailed work procedures

Decon NSSS

Isolate spent fuel pool

Period 2a Unit 2 -Large component removal

Fuel storage pool operations

Dry fuel storage operations

Preparation for reactor vessel removal

Reactor vessel & internals

Remainin~~g large NSSS components disposition

Non-essential systems

Main turbine/generator

Main condenser

License termination plan submitted

Period 2b Unit 2 -Decontamination (wet fuel)

Fuel storage pool operations

Dry fuel storage operations

3 1'14 1'15 ]'16 1'17 1'18 1'19 '0 1'21. '2 '23

, , ,

2i!!

2 !!!
2 iii

U: ii

Uz

Mhestone

Cric~a Path Task

Summary task I
Performed During Period
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FIGURE 4.1

(continued)

Task Name '13 1'14 1'151'16 1'17 1'18119 ['20 121 ['22 1'23
i I I I I m l I I =, I I I

Remove systems not supporting wet fuel storage

Decon buildings not supporting wet fuel storage

License termination plan approved

Fuel storage pool available for decommissioning

Period 2c Unit 2 - Decontamination following wet fuel storage

Dry fuel storage operations

Remove remaining systems

Decon wet fuel storage area

Perid2d Unit 2-- Delay b fore license t ermi nation
Unit 8 Operations

Shutdown UnitS

Period la Unit 3 - Shutdown through transition

Certificate of permanent cessation of operations submitted

Fuel storage pool operations

Dry fuel storage operations

Reconfigure plant

Prepare activity specifications

Perform site cheracterization

PSDAR submitted

Written certificate of permanent removal of fuel submitted

Site specific decommissioning cost estimate submitted

DOC staff mobilized

Period lb Unit 3 - Decommissioning preparations

Fuel storage pool operations

Reconfigure plant (continued)

Dry fuel storage operations

Prepare detailed work procedures

Decon NSSS

Isolate spent fuel pool

Period 2a Unit 3 - Large component removal

Fuel storage pool operations

Dry fuel storage operations

Preparation for reactor vessel removal

Ei,

Ej

Milestone Summarytask m
Critical Path Task Performed Dering PeIod
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FIGURE 4.1

(continued)

Task Name 1'13 114.'1 !'16 1'17 '181519!20 1'2!'221 [I
Reactor vessel & internals

Remaining large NSSS components disposition

Non-essential systems

Main turbinelgenerator

Main condenser

License termination plan submitted

Period 2b Unit 3 -Decontamination (wet fuel)

Fuel storage pool operations

Dry fuel storage operations

Remove systems not supporting wet fuel storage

Decon buildings not supporting wet fuel storage

License termination plan approved

Fuel storage pool available for decommissioning

Period 2c Unit 3 -Decontamination following wet fuel storage

Dry fuel storage operations

Remove remaining systems

Decon wet fuel storage area

Period 2e Unit 2 & 3 - Plant license termination" "i•--• -d-• '•-• 2i,•:'i• -;e e- r- i~n.............................
Dry fuel storage operations

Final Site Survey.... ...... • • • ;• £ a, '; i .. . . .. ...... ...... ............. ................ ... ..... ... ...... . ..
NRC review & apprioval

Part 50 license terminated

Period 3b Unit 2 & 3 - Site restoration

Dry fuel storage operations

Building demolitions, backfill and landscaping

KI III

K,.

-n.e.

~II

4'

a
K

Milestone Summary task

Critical Path Task Performed During Period r
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FIGURE 4.2

DECOMMISSIONING TIMELINE
(not to scale)

Unit 2
Shutdown
08/08/2013

la lb 2a 2b 2c 2d 2e 3b 3cand3d

212.Om 16.1m I18.lm I29.9m 111.6m I8.8m 19.1m 124.7m 196.4m
08/13 08/14 02/15 08/16 02/19 01/20 10/20 07/21 08/23 12/39

Preparations Decommissioning Operations Site ISFSI Operations
Restoration

Wet Fuel Storage

Dry Fuel Storage

Unit 3
Shutdown
07/02/2014

la

12.n1m
7/14

lb

t6.Om
7/15

2a

24.6m
01/16

23.3m 9 7ma
01/18 01/20

2e 8b

9.1m 24.7m
10/20 07/21

3c through 3f

07/40
'202.5m

08/23

Preparations Decommissioning Operations Site
Restoration

ISFSI Operations

Wet Fuel Storage

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000



231
Peach Bottom Atomic Power Station Document P07-1425-004, Rev. 0
Decommissioning Cost Analysis Section 5, Page 1 of 4

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,[221 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 1 37Cs 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
Class'

Volume
(cubic feet)

Weight
(pounds)

Low-Level Radioactive Waste

BarnweI1, South Carolina (contaminated/activated metallic waste and cbncrete)

A
B
C

77,882
17,783

804

6,798,729
2,763,680

50,930

Envirocare, Utah (miscellaneous steel, contaminated/activated concrete)

Containerizedf]DAW
Bulk

A
A

43,219
29,345

3,832,401
1,497,241

Geologic Repository (Greater-than Class C)

>C

Total 2

748

169,779

160,500

155,911

15,098,892

Processed Waste (Off-Site)

Scrap Metal 63,534,000

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
Class1

Volume
(cubic feet)

Weight
(pounds)

Low-Level Radioactive Waste

Barnwell, South Carolina (contaminated/activated metallic waste and concrete)

A
B
C

87,810
19,103

804

7,568,011
2,939,360

50,930

Envirocare, Utah (miscellaneous steel,. contaminatedfactivated concrete)

ContainerizedlDAW
Bulk

A
A

55,853
37,983

5,246,234
2,049,815

Geologic Repository (Greater-than Class C)

748 155,911

18,010,261Total 2 202,300

180,173Processed Waste (Off-Site)

Scrap Metal 93,730,000

I 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 assemblies 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 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 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

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000



Peach Bottom Atomic Power Station Document P07-1425-004, Rev. 0
Decommissioning Cost Analysis Section 6, Page 3 of 5

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$
Work Category (thousands)

Percent of
Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management (including Engineering and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

14,484.4
69,674.0
14,487.4
4,740.9

116,517.7
36,916.5

188,969.1
9,060.3

80,073.9
8,772.8

18,616.6
5,676.0

20,999.9

2.5
11.8

2.5
0.8

19.8
6.3

32.1
1.5

13.6
1.5
3.2
1.0
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 2002$
Work Category (thousands)

Percent of
Total Costs

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management (including Engineering and Security)
Spent Fuel Pool Isolation
ISFSI Related (including capital)
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Misc. Equipment and Site Services

17,010.1
102,950.1
14,934.5
5,246.9

123,945.7
41,441.3

257,180.4
6,040.2

81,571.1
8,348.1

18,470.1
6,363.3

21,578.6

2.4
14.6

2.1
0.7

17.6
5.9

36.5
0.9

11.6
1.2
2.6
0.9
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 lbs.

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.
ID Description

Activity Critical
Duration Duration

a Remove insulation 60 (b)
b Mount pipe cutters 60 60
c Install contamination controls 20 (b)
d Disconnect inlet and outlet lines 60 60
e Cap openings 20 (d)
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)
+ Radiation/ALARA adjustment (37.08% of critical duration)

Adjusted work duration

+ Protective clothing adjustment (30% of adjusted duration)

Productive work duration

+ Work break adjustment (8.33 % of productive duration)

Total work duration miin

L±A1 Total duration = 11.217 hr AAn

128
95

478

143

621

52

673 min
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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 11.217 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} $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

" 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

" 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, $flinear 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, $/]inear foot 19.71
Removal of clean pipe >20 to 36 inches diameter, $Slinear foot 29.01
Removal of clean pipe >36 inches diameter, $flinear 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 CostlUnit($)

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, $/Iinear 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 $[Jinear foot 12.59

TLG Services, Inc. Copyright PSEG Nuclear 1999/2000



250
Document P07-1425-004, Rev. 0

Appendix B, Page 4 of 7
Peach Bottom Atomic Power Station
Decommissioning Cost Analysis

APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor CostlUnit($)

Removal of contaminated pipe >2 to 4 in
Removal of contaminated pipe >4 to 8 in
Removal of contaminated pipe >8 to 14 in
Removal of contaminated >14 to 20
Removal of contaminated > 20 to 36

Removal of contaminated pipe > 36 inches diameter $/linear foot
Removal of contaminated valves >2 to 4 inches
Removal of contaminated valves > 4 to 8 inches
Removal of contaminated valves >8 to 14 inches
Removal of contaminated valves > 14 to 20 inches

Removal of contaminated valves >20 to 36
Removal of contaminated valves > 36 inches
Removal of contaminated pipe fittings > 20 inches
Removal of clean pipe hangers for small bore piping
Removal of clean pipe hangers for large bore piping

Removal of contaminated pumps, <300 pound
Removal of contaminated pumps, 300-1000 pound
Removal of contaminated pumps, 1000-10,000 pound
Removal of contaminated pumps, >10,000 pound
Removal of contaminated pump motors, 300 - 1000 pound

Removal of contaminated pump motors, 1000-10,000 pound
Removal of contaminated pump motors, >10,000 pound
Removal of contaminated turbine-driven pumps > 10,000 pounds
Removal of contaminated heat exchanger <3000 pound
Removal of contaminated heat exchanger >3000 pound

21.50
35.05
67.60
81.02

111.93

132.21
270.37
321.80
644.05
817.20

1,087.36
1,290.22
1,087.36

64.49
202.80

572-71
1,319.27
4,164.52

10,139.82
566.16

1,702.07
3,821.38

11,711.22
2,555.47
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
Removal of contaminated moisture separator/reheater
Removal of contaminated tanks, <300 gallons
Removal of contaminated tanks, >300 gallons, S/square foot surface
Removal of contaminated electrical equipment, <300 pound

Removal of contaminated electrical equipment, 300 - 1 000 pound
Removal of contaminated electrical equipment, 1000 - 10,000 pound
Removal of contaminated electrical equipment, >10,000 pound
Removal of electrical transformers > 30 tons
Removal of contaminated electrical cable tray, $/linear foot

Removal of contaminated electrical conduit, $/linear foot
Removal of contaminated mechanical equipment, <300 pound
Removal of contaminated mechanical equipment, 300 - 1000 pound
Removal of contaminated mechanical equipment, 1000 - 10,000 pound
Removal of contaminated mechanical equipment, > 10,000 pound

Removal of contaminated HVAC equipment, <300 pound
Removal of contaminated HVAC equipment, 300 - 1000 pound
Removal of contaminated HVAC equipment, 1000 - 10,000 pound
Removal of contaminated HVAC equipment, >10,000 pound
Removal of contaminated HVAC ductwork, $/pound

Removal of clean standard reinforced concrete, s/cubic yard
Removal of grade slab concrete, $/cubic yard
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard
Removal of clean heavily rein concrete w/#18 rebar, $/cubic yard
Removal of below-grade suspended floors, $/cubic yard

17,907.11
38,753.69

953.84
18.44

442.37

1,064.85
2,050-06
4,015.20
7,909.43

21.28

9.82
492.50

1,177.26
2,262.87
4,015.20

492.50
1,177.26
2,262.87
4,015.20

2.03

46.64
144.88
154.60
195.56
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

BackfiH 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 & spaRl), $/square foot 9.43
Scabbling contaminated concrete 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
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APPENDIX B

UNIT COST FACTOR LISTING
(Power Block Structures Only)

Unit Cost Factor Cost/Unit($)

Placement of scaffolding in clean areas, $/square foot
Placement of scaffolding in contaminated areas, $/square foot
Removal of chain link fencing, $/linear foot
Removal of railroad track, $/linear foot
Removal of asphalt pavement, $/square foot
Core drilling 2 to 4 inch diameter, linear foot

11.46
17.05
1.16

34.40
0.74

239.50
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628 9 - 37 43.356

224 L717 1.t18
3,349 5 3,278 30,278
6,S3M 39,120 37.935

6.531 50.562 49,067

1.10 -634 10,696
- 4M0.085

131 4M3.007

131 577,6071,18t 310 Sa4 - - 10,696

12

29D

72

263

87

72
302

L4-to
-- i
* - 39

2.-380

OL 394 85
tII as as
43 333 a33
30 114 20
11 83 83
11 83 53
2 Is I.s

39 302 302
13 LOS so
13 105 1[]0
11 83 43
45 347 ttl
22 167 165
30 227 205
so 237 205

847 0,57 2.t96

84 - . . - -

23 - . -

S2t-1

43,33

4.ODO

- 143
- ,630

1.200

* 1.040
4,167

- 2.000
2,*730

- 2,73D
33.685

1,067492

492

246 737 737

2,310 532 3,394 2.13a 'a 1.087 31,815

- - 7,079
- .. . - 23
- -- . . - 8.802

I8
17

76

20

311
912

J65
163

305

62

202

202

2,237

2.2a7

636

252

2,480
- .34

.431

1,182 9,010 9.060
138 1t0o2 l062

1.320 10,122 10.122

99 757 757
619 9,983 3.263

0 .1 1
137 1,348 1,o4t
854 5,089 6,088

5 25 25
62 733 720
26 284 2M4
40 198 ISO
95 188 188
6 32 32

372 2.552 2,852
18 323 262
a 26 -

72 us3
25

o5B

2.632 4383813

- 632 439.813

2- 6e... - ,53

84

04
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TAB3LE C-1
PEACH BOTTOM ATOMIC P'OWER STATION - UNIT 2

DETAILED COST ANALYSIS
(Thousotide of 2002 Dollars)

IActivity
off-8its LLRW JqRC Sip"MaFl Bit. Proccama d ..... Burial Volunies Budi• Utility and

0n5m5 Remoaal Peckans9 Trasport Processing Disposal Other Total Total Us. Toer. Maoage-ent letsratlon Vtones Class A Class 8 Cls.ý C GTGC Weight Claft Cmos•ba r
Cost COSt Costs Costs Coast Coas Co Coss Casts Cm Feat Co. Feel CMs Feet C.FesL Ca. Feel Lbs. Mantoum Manho-s I

led-

atNAM " Pedeis.lepaodaet Costs (enAtsdse
35.4.11 1)y Fuel Strage O&M Cuts
1b.4.12 Sseurt"syt.0La Jsst
1b.4.A3 UVility tafiCost
L04 Subatal Petted Ob petot.Des•ent Casts

ibk, TOTAL PERIOD ib COST

PERIOD I TOTALS

PERIOD Us -Lare Cep-aat IesaR a

Pe.isdtoc3esc6 Det o ting Activides

Ntoer Steam Supply Systee•leo nsal
2.1.l RedIsladan Syse.m Pipio; & Val-s
2n.L!I Rsdt-eolo•. lsnttm & ý as
a,-LS CRDhfs & lis Nlemav

2&.L l ItsstS"VeseI Intesuslo
2a.1.1.a JEaswt Vessel
S.1.1 Totsli

Reuses ollisjs Eqsipmoc

2.1.8 hfaTuCd -•Ge2a.LS ?dolao ••dezt.aa

Dis•p•al of P12nltSyLeae
2a.L4l AkP4edaWoeOffge
23oL4.2 Ct-ctts, o Waeri
2a_1.4 Csotdina Wat. (RCA)
2a1.4.4 cssst
1.l.4.5 C tensasts e Fletst D oeesrlo
2a.LS4. CasUtl Rad Drive H•deaLic,
2.L4.7 P•lsattsydzutll CoueD=
2a.L14.8 Ematsqeoc&f0 9oark Water

1..4.0 Emeecw HPlaraia Water ERCA)
2.1.4.10 Feedwats, & Peat P-apt
21a.L.1l Fe edwterHeatae Vents & sDates

a.14-2 G fesaaasrlydeopo &C s Diosido
2a.L

t
II L~'taltaseslldtlt rsot

Ua1.4-14 Mal. Sta- & •.p•as & Oc'assaton•
2a.L4,15 Oflbes Rsobi.eer

a.L4.16 PosAitA ent Somuillg
1..4.17 Ftae OtsW etLalcTtis

2a.1.4.18 PýSea plia
2a.1.4.19 tstms Wstsr C.la
2-1.4.20 Tre-tln Water Saeeos
2e.L4.21 Teatea o lose Peast
20.4.122 Toebti & Ectcessta St-
2o.t4.23 Tabi-a Labe Oi
"?a.l.4 Tousts

" 20.1.5 SeafstIdit sin •p•ptafdaesm nin

2a.1 Subtotlal Periad So Activity Casm

20 822 3t

1.107 3.284 212

2.187 1.861. 221

204

207

17 3 20
- 757 114 87L all
- 13,344 2,002 16.346 15.846
20 18,202 2,749 2105.0 20.719

2.257 29,314 6.116 39.924 39.062

2.294 723620 12.047 00.485 88.129

20

EOL

601 261

1.788 571

287

207 2.63m

E21 2.5a2

- - 223,057
6,752 70 262,931

444.568 1,221 284,808

46165.2 5,322 88.-413

62 49 18
26 28 12

1as 188 232
137 1,811 6,05
61 3.74 1.543

424 5.608 7,951

311 562
. 733 427

0.011

40
1,212

425
1.202.

722
s0 766

705
12.52 212
90350 212

30 23.962 420

5si 5,602 - 3.a84
242 5.52 1:931

19
52

587
5ws- 006

41
4d

258
602
514
24
21

456
16

11
3

300
9

28

217
k11o

25

02
2s32
40

1

4
76

54

0
36

86

3

0

18

2
127

502

06

24
20

20

8

0

1
24

1
1

50
le

222 2600

20i2
7022 347
3019 0.062
591 922
81

620
224 2622
675 1.682

41
53

0255 977
l1i 227

2 a
1 I

65 344
35

2.181 3,0m6
365 - -

7.149 14,6051 -

000 0oo 993
219 1.082 1,022
308 1.591 1,698

9.5595 31,082 1,659
7.209 23,023 23,073
2 13222• 8623 58.323

1,933 12,949 1284s
2•05 2530 11503

147 834 934

2 22
44 302 302

801 4,343 4.34.
444 2.520 2.270
414 2U078 2.173
23 147 147

144 133 733
816 4,529 4.520
023 3.604 0.60!

12 78 7A12 20 2

623 2.952 2,952
110 631 601

a 2Z5 25
1 7 7

173 903 )3
a 53 53
2 18 -

is 151 101
I'449 Cog0• ,005

000 701 701
5,936 32.051 W.606B

203 1,000 1.,0O

2--.27 11,732
2?.909 6.148

- 1.112 48
22

- - 1.000
-,51 2,02 .36 -

0.541 2.383
945 2,0tH

3.621 4,963

- . .376 0.025
- - 203 - -

2324
4,773 .2196

1-81 428
12 14
7 3

325 753

128
212 110

-29.4 8,042
- 0,625

93 25,145 200815

591 9

93 92.746 68,121 4,779

1,0152.675 ,768551,650 25,402

49.01811 6.219

673
1.517

- - 460,8003 12.4211 -
208,271 15.6m0
110.819 17.902

1.23 -1.653
-- 7,614

483952 12.161
3312000 1.2082

221
- 600 -

191,020 1-1,53

- . 44.5110 4,320.
1,270 353

248 111
07,429 8,760

- 001
14.012 733

765-270 21,651
- 0.006

2.708.050 259,423

804 6,632,664 297.124 2,827

1,227146 1.442
5,118

751 2.526
10,732 2,284

240 19,334 4.779

g0o

804

S 12,271 1.- 10350, 1.753
130,208 60,71
453,400 32.650

1.408.631 12,662

3.26LU04 27.224

L439
1.4S9
20,77

711 9 3 10a 26

424 12,059 9.5m 2,232 18.511 43.660 423 27,884 115-216 000,122
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TABLE C-i

PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
DETAILED COST ANALYSIS

(Thausands of 2002 Dollars)

Off-Vle LLI8W NRC Spank Pert Site Procemssed Burial Veomuras Burial 1,1151fi aod
Activity Decn Reeovaol Packaging Tmrnpori Prosaslnfg Ot.aoa Other Total Tota L~ . TerrL Maoooiant Restoralton Volue ClassA Class . ClsaC GTCC Weiuht Crot Cao

Ind Actvity Deatription Cost Cost Cs Costs Canto Costa C Costs Costs Co.Feet Co.FeaL Cu.1Fot Co.Feot CsF.Pet Lb. atwos Olshazro

period 2. Addifioual Costa
2.,.21 Curie Selr•oe (Esdvdi REPV)
2L.2 Slhtatal Period 2a Additanal Costa

Period 2a Collateal Costs
2a.&3 Poeces liqlwalvrsto
2&B.2 Small toolltsaa. .
a Sautwt Fcuadla Cnllatal Coata

PeNs . aPedod.flopeodoot Costa
2a.4-1 D-~ supidle.
2a.4.2 I- -p

2.4.1 Pmscesty tases
2.4.4 Halth pbyolarovppltts
2a-415 Heavy eqiqmenu: restal
2'a.4-6 3iaposalfDAW ieoerated
9la4.7 Plant waicry budget
2o.4t HRC Faes
a.4.9 Faes-nyPlsootag Fes

2.4110 Spent Fart Poa0i93
2a.4.11 DTy Fool Stago 0.&MC-
2.4.12 Seaisty ta.l Cot
Uo.4A.3 UtlfttaffCost
2a.4 Subtotal Peerio. 2a Pertd-DIlpeondetL

los. TOTALPERIOD 2. COST

PERIOD lb-Sits Dcsoto-ioeattso

Pereid 2b Diraut Daoeuomtsstif A.Li-e

9bI.LL Chlttd Wst.Dr-heSl
2b 1LL3 Cleanup FrltaeDeniorootesr
2b.1.LL3 Candensata & Rfuceteg Wtr Stg & Tnorc
2b.1.1.4 Core Sprr.yCndoig
2b.IL. Higb Pe•=sas Coolant -- Lsjttn

rb.t.LI faoctar Core Wed Coe]g
br.LL7 Bronco Water Clesup

2b.1 3 •±. Rd..ep , LUG Selt Lube 0"t
h.Ll. aidoal oot Ejaew-i

2b.11O Stanlby llqvtt[•Cotrol
2b.14 Total.

r.l.2 f.lso• toSp tdBuildingo

2b.0L BIL.Ec ldtag
.13.2 Tvsbioaa-sildog

21,1.3 Trrtn

2b.1 Sabasl Period 21, Aeltstty Caor.

1t 10 26 137
172 -

I1 171 / 26 I N 7

1,402
2.630

GL 4.033

815 16,743

- 039

321 142
- 219

99 81
70 102

1•0,9s 634

- at
2.088 2.240

- m0

S,339 1.749
692 371

4.0•7 2.123

6.020 1,211

104 11

;04 11t

9.616 2.289

2 S
U 2
18 6

103 2z
56 14

ft 1
1 3

171 40
0 1

gas~ 97

12 a

17 69

861 397

4 4t

495

L4295
76
.59

83.457.
406 420579

10.550 4a.865 41.002

344
20 270

150 439

227 1.85 -

87 331

9 29107 6

037 5,170
4 -. •

2.069 11,141

149 11

2,932 8,081

309 12-7 -
3.100 6,009

5.386 17.261

401 2.G38 2.030
408 %038 2.038

54 208 250
26 197 178
ant 405 426

Is 76 76
4 490 40
71 a46 731

13a 1,715 1,753
195 3.020 1.035
114 690 698
515 4.,07 4.0337

48 1533 995
a 84

214 1,643
8 00 -

352 2.701 2.701
5.0-0 08,487 18.487
7.182 84.425 62.554

35.5i4 172.109 170,152

its 723 702
160 714 734
201 1,117 3•t17

1.060 5.146 ,5t14
185 3.650 i.630
146 696 696
11,3 u0 505
Be 826 929

2.088 9.742 0,743
14 19 an

4.161 12,738 33?-.re

234 1,337 1,337

4,1•0 18,692 18.892
517 2,041 2.041

4.647 20,932 20.932

1652 45.072 43,038

S - .214 209,933 42

20 .14.22 4.

84

1643

1,708

1,789

0 - 026,32 -

197 92.7,16 74,263 4.909

124 - 1.530 01

- 560,277
124,876 1,530 65",29

804 6,784,Fn9 .29.696 6,55.805

- 7.894
52.911 7,664
8a.308 6.798
597,.21 14t615

"304.612 11559
70,083 3.228
99.443 849 -

- . . 2.095
2,014.303 24.663

• 941
2.103.732 80.843

9.173 31.3--

1,933,619 149.340
543.91.1 80.69 -

2?-,473,653 179,939

4.M72.434 298413

2,722

1,260 1,092
1.685 6,015
1.120 4.064

184 790
•45 440

928 -
- .037 11,309

91.13 145310,291 241.5216

- 71 16"2

14,153 2 1.740
941 5.461

15,900 11.8201

- 6,980 61,69o
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TABLE C-1

PEACH BOTTOM ATOMIC POWRER STATION - UNIT 2
DETAILED COST ANALYSIS

(Thou3ands of 2002 Dollaes)

Oil-Site LLW NiRC " Speno Fued Slo PFc.sod HuritlValumes --le Ulllyoe
Ad•Ity Oean Remvam Pocka..onl T-waripot Pmeessg Disposal Other TOt Total Uc.Term. Managemoen Restoratio Volume Class A ClassS ClassC GTCC WeIght Craft Co0lbctor
Index ActIvityllsiesrptimn Cost Cost Co-tl CoIs Costa Costs Costs Cosn•lency Costs costs Cst Cs Cm ol C. Feel C.t Feet Cu. Feet Cu. Foel Lbs. - Mahoos oa-hours

PriodL b Calh•txsal Ceuta
2b.2.1 P.ree• quid waste
5b.5.2 Scul t.ol aomlooemu
2b_. Stel FiadPerid 2. Cettooo-C .oe

Peoole 21 Pcl.0.De.eandeal Cost
2b.4.1 Dems supplis
2b.4,2 Iosers
2b.4.3 Poopotoy tere
2b.4.4 Healt, plsnems Vplies
2b.4.5 Heesya qspaueu tal
2b.4.6 DIspotal /IDAW genoteAt
2h.4.7 Plant-oe ty Mudoat
2h.4.8 NC FP..m
2b.4.1 Era on.eyy a• og FPes
2A4.01 I5751 T.adr asd Capbal Co,"
2b.4n12 Spool FPel Peol D&S.
2144.12 Slastos Eq•' o•ao•. L5oies
2LItLa Dry lue Storage O&M Costs
2b.4.14 secrity See! Cost
2b.e4.15 UtdltyStaECol
2b.4 OebleeelPsoiad 5h Pod-Dendent Cd.s

2b.0 TOMPERIOD 2b 6OST

PEM2OD 8 2 -Decontamination Folltwing Wet Fuel Storage

FoLe 2o Diret De- talest Actiotld
2.eLl e.ooe spoot fuel rod.

Dlopm- ofPl.aatSyatla-

2r.t1.S CeopLd tA -Al.e.C--

2IL--. Casling Watr. Reactar BHidL.g
2 1.2.4 Cart-un Woar.-Tueblee Blulding
2c.1.2.5 .~Jts

2S.12 Ltaceo1 (RLCA)
2a.1?2.7 Elazlr..el 01C.Clean)
2r_1.2A Fire Protection (&CA)
2.l.2.9 Fol Pool Coeleg & CLoea.p
2S.10 HVA. -Battery & Ewxqeao c Swrf Bldg

01.2.11 EVAC - Dhwell
SIll-.2 WVAC - Reactor Boildiog
2c.1-.13 HVAC -T.Ho Sll tAWg oColamlnina1)
U-12.14 L.tqeltad.sooau Conletiod
2e.12.15 P•l H Hettfsllo &As-o yStoa (0CA)
,-L2.15 Reo Water

2c.L.2I1 Servieo Water (SCA)
2S.ti.8 Selid Raedwmta F•o-s & Dislgo
2S.t.2.l9 VenoUsllotslad•o tlast loe Looien
2Sa.! Totals

Dernatamtoco 8 ofSite Sudlllags
ml.-a.S Recue u(post fuet)

Su.L5 Totals

s - 751 732 8.09 . 2.23 11,871 11.072
- 1SO 24 184 184
59 1d0 751 . 732 8.092 2.262 1.2056 tS.018

9.522 1.587.633 302

- - -9,052 .l ,151.fiS2 Ill

IRS

- 1,701

4.637

999 6.23

102

is!

31

S1

-- 25 1.12.3 1.02
741 75 . 11 S 121

S21,2 127 1,199 I.399
-425 2,127 2.127

1 -8WI 217 5.517
435 - 122 Gas 085

44.674 Gas8 5,601 58261
-720 72 792 782
1286 13 1as

-2000 2,400 $4,400
-.304 355 X718 -

448 61 616 510
80 * 3 99 -

1.051 132 1,933 1,933
44,788 6,711 51.449 51,449

430 112,756 18.223 130,678 71,R32

1S
64.400
2,718

SO

S7.366

- 0,118 - -

* tIll - -

-22RED 1,507

- . 00200

122.959 1.607 800.700

6*,3t1.07 297.971 830.7007,078 11.049 1.814 1,100 0.806 25.783 112,750 34136 193,762 128,406

O0N 45 117 12 1.R08 434

Rai- Mt

87
87

322
299

2.451

2651

44
146
179

104 124
107
36

419
LOS

- 9
104 8.,•3

3

3

10

1

99

0 412
0 418
9 182

2 126

5 296 44
41 2.502
3 206
6 106 LIP

5 339 91
8 164 25
S M 44
1 9 210
2 log

10 704
4 72 407
0 5 9

1OD 6.254 1.382

676 2.972 2,972

153 931 - 935
113 745 240
49 215 322
41 257 257
64 417

126 004 904
1.041 6.356 6,35

So 415 415
238 1,273 1.273

0 0
70 919 519
08 407 407
90 540 540
13 597 59i
43 261 261

S 41 21

312 L351 1,351
154 812 812

5 29 29
2.705 10.193 15.725

711 3,283 2.232
21L 1,283 23.3

6'.255 26,930 57,901 g,5-2

G0m10 1,3t3

2.059 -
2.191

910
- 032

417 -
1.470 97

14.010
- - ~1.032 -

823 1.316

1.697 101
821 54

1,090 97
45 401

- - ~541 -
-41 -

- - 387 1.031
25 20

458 31.271 2.187

408 7.547
408 7.547

- . 124."1.3 1.547

5.,736

15- ' 1250
- . 8.231 17,100

"77.414
• 4,105

116358 7.788
- 14

9.973 1.345
4.826 4,834
8.707 6,286

41.215 6,728

1,299
- 1.,19

7"9237 4,614
1.911 269

27z1,2 169,00w

71.6202 28,302
710.20 28.2309

199 582 ID0 52 82 1.2=
399 582 LOS 86 82 1,-22
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TABLE C-1

PEACH BOTTOM ATOMIC POWVER STATION - UNIT 2
DETAILED COST ANALYSIS

(Thousades sf2002 Dollars)

D ilae LLRW NRC Spost Fuel sit. Pr.cesrd Ruril Voloaru a aueal tony oralI ACUoliy Dec.) Re91-01 Psackaging "1rapor Pasulsa Disposal OtIer ! otal Toa Us. Le. Manasgement Reasloraton Vo Cls A ClanmB Cess. C GTCC Weight Ccr Cs
Ir1.X Activlt Des,,pio n Cost Cost Costs C as.s Cas Co Csts Costa GCsts C Feect C.l oseS CsFeot C.Feet Lbs. 0anh000 Machoas

2c.L4 Ssaill6d.pogi nir•slsf desmm izrassag

2c.1 Substal ae, 2AcLivtly Custs

Period 2o Colaltra Coos
2. 3.1 Peoau fioa onto
2c-3 .2 Somalil tool Iloum-

2.3.3 Deaorumsoiona g Equipnmeat flisacsole
B.3 Subtotal Period Cslttr Cml

Ps•ted S2 Pr.id-Deyaadet Corn

2,4.1 nsoocran

2.4.3 Sopme.s"t
2.4.4 e1l.tkypby.oioa sapply
21-4.S RaYe.Gailaoeat ...al
e.4.6 DiapaatofDAWpaeorasad

2c4.7 Plsau•n-Wcbudge
2.4-8 NRC Peas
2&.4.9 EmeFscey Slaaaig F-
2.4.10 Rodwesia Proc-smg Fqstip USlt.vexo'ao
I.4.11 Dry Fuel sura-og O&W Iaota
2o_4_12 asedtsloyBlcCat
2c4.13 UtuysyourtCoaa
IsA stob• Perio ac Peitod-Despiss Cats

2.0 TOTAL PEMlIOD 2r COST

PERIOD 2d - D.ay balsot Licenss.'Ieruolaioo

Period 2d DIcsome ecasdsr•isuoing Activities
11s ho1t acisvtiea in thls perod

Period 2A Pea•t[d-leaedent C•sto
2d.4. Ioee
2d.4.2 Property ieee
244. MlelthptcrAiraaappla
2d.44 Dilpo•eatsfDAW geotised
2d.4-. Plest enerabudget
2d.4.6 NRC Ya .
2d.4.1 Er•soegcsyPlai algfoos
1d.4.8 Dry FeItSlO&ras 2 Costa
'2d.4.9 feenltyotaffCaa
2,4.4 Ublits Stoua Col
2d.4 Saitnttl Period 24 Period-llpreudpr Costs

L04 TOTALPEMIOD 2d COST

PERIOD 2e - Lienss T eolos llaa

Period 2S Direst D-ewom mlsteg Aolitceo
2-e.1. ORSe c.sfirlrao r
28e.1. Tresluololasaas
2.1i Subtoaral Pealed 2e Activity Caer

178 2 L 30 6 5 267 267 148 10

458 38.124 12,138

1.835 6.265

3,059 61142 . 811 214 7.625 1146

a1 - 31 74 418
4s . - 1

-4 12 7O4 it7
81 118 74 02 5-15 521

4,040 2%705 22,247,

112 7164 -164

17 133 199
116 829 a22
293 1,726 1,2-1

636

1700 371
25700 373 636

124

949
1.165

124 2.114

1,214 9.172

15 21.

71 21

- St L54 154
S19 19 213 218
495 49 044 544

2S7 1.180 1.116
-255 2.030 2.030

Sao - 85 478 478
- 49 142 1.011 1.091
SSG SG S92 392

49 6 54 -

849 52 401 401
33 5 as

654 20 712 752

14.169 2.115 10.294 15.254

- 800 17.247 1,151 10,692 23.536

54

92

4,784

4.284

8[1917 118

23.507 739

115M424 957

- 5.540 1.051

26.19L
.244.76S

853,49 1,m 27"B755

L2109-112 207.035 270.557470 322 8.162 1,910 17..47 .7489 48.060 47,509 92 418 40,11a4 16,795 510

88

56

73
376

2 0 7
361
301

37

* . . . 11

- - .1,850
2 0 7 -,519

7 01 8L
38 414 414
14 70 70
2 1 11

54 415 415
30 311 331

4 41
.4 29 -

53 403 403
203 1.650 L.558
421 8,162 3,2B2

41
29

10

S 1.971 24

2190.1
98 1.971 24 35,739

92 L.971 24 35.72966 2 9 7 -1408 408 1 5,352 3,282

118 86 154 154

lie as G54 154
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TABLE C-I

PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
DETAILED COST ANALYSIS

(Thousands ol 2002 Dollars)

Ottt 11 R pn ee e FeeadTes VtJwsbe. .t n

IA UIvty
"JII-Slt LILRW NRC Wnl~ Fuel site Pnx w Burial VWUNTZ3 Sudw U211ky ndDecon Rern)at pFiwkagniq Trenspart PF sto egi9 Disposal Other Tol ) Total Uc. Tons. ldnagentee Restoretion Volume Class A Class B Class C GTCC Weight Crat Contractor I

Cost Cet Coets Co sts Cools costs Costs Castlen Costs Casts Casts Costs Cu. Feet Ca CFeFt Ca .Feat Ca.Foot Cu. Feet Lbs. Manhours ManhoUa Indm

Petted lehs~l~dtdo Cotta

2.2.1 Fi r ti sims ey

2o.1 SebtmtLPreiadaAdltttaoat Cats

Pedo4e 2a Poetul.Depandaat Caste

2'.4.2 PoerepsasIe.dLI Fcspefltwoc

2e.4_S Halthypbyhoeo ptie
Z4.4 DLtpa.DIoSIAW rated
2 s.4.5 Plent toeerctbumgsk
2c.k- NRtO~ara
.2.4.t7 Etrreecy PF bng Few

Me4.s Dry Feel SBareneta O) CooU
24. Secaaity Stat Ceet

l..4. '10 U Staf Coatc
2e.4 Sabrml Peod Un Prra&d-DrpeedlntCuts

IrA TOTAL I18303 2e COST

PERIOD 2 TOTALS

PERIOD 3b - Site ResWatian

poried 3b Direct DOraams iao Ativittes

DeroalitionfRleaoulian Site Sliitego
b31.1.1 E.ctisr eild.

03b .1.2 Swriloflwfledino &Tronttaf.-Yed
3b .1-3 TusbtahildJa
3A.1-14 Tachtie. Pedtaol
1b.11 Tate].

Site Cl•se• ,Ad "tils
9b.l CGredo & toederape alam
3b.h.8 FLr.eportt.Nt5C
ab.1 Sutttal Period 8b Activity Costs

Po.Me 
31
i AddItdtns Casts

MIA.1 Co.te Ce.astg
Sb.3 Subtotal Period Be Additioal Cats

Period 3b Celatasa Costs
3b.2.4 Small teal lýse
06.1 SubattPortal P ld b Celltaeel Coatst

P.std 3b Peel•ot--tlnpd Casts
8) 4.1 l.uass oeea
3b.4.2 proerty iseas
3b.42 - Ieasyrqaipinnt roade

b .4.4 p u•a asay bsdeet
3b.4.5 NEC ISESI Fost
Zb.4.8 Eaen'rrra Plarrelg Free
8.4C7 Dry Fuel Stares O&DM Oal '

3b.".0 SorsaitysLaSt-lCst
..43 Utility stS Coat

06.4 Sab tas Perid S31, Prrd--Dapadaert Crul

3.875
- . . - . 3810

682 4.4t0 4,460
58- 4,460 4,460

110,544
110,544

73 8 8.s 83
-. 6 39 Q,4 434

581 . - -7- i TI27 737
7 2 27. a 45 45

370 55 425 4235

305 t $36 836
s3 4 47 . 'l

28 4 Si - 30
-60 5d 414 414 -

- 7.700 L156 84.63 8,588
8, 7 2 28 9.269 1,5B4 11.39t 11.319 72

S1a 7 2 28 I1A,31 2-121 19,008 15,934 72

8.808 38.203 11.,09 3.774 B2.301 75,663 189.150 15.708 4235,14 U5,293 69.M

404 8,092 99

lift . - -146.194
-4 dl- . ,068 99 348.824

404 .,06t 110,-13 i46,G/4

656 160.500 149,525 158,11 804 14.487.720 914,069 1,91,474

58 -

- ,581
9 40

14,481

5s8 0,788 1,018
9 67

837 415.0 412
141 L.081 -

1.572 11.050 1,430

11 17 130 130
113 1,509 11,188 .8960

6.77-

adw

1.081
10.668

- lO.kS .

370

115

- 100.307

15,197 -

198.714

198.714 1.ti6

2.33)
- .M7- - . - 322

45 370
48 370

15 11I
15 115

100
100

6.076

5,076

205 21 9G3 203
1,801 105 3118

- 751 6.837 -
Sol 76 658 20
240 25 271 271
104 10 114 114
71 11 83 82

-81 147 3,128 756
6.043 g0o 6,950 3.415
9.205 2.062 16.842 0 .190

23
1.156
5.8371

290

372
3.475
11,11M

3674
96.011

134,M98
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TABLE C-1

PEACH BOTTOM ATOMIC POWER STATION - UNIT 2
DETAILED COST ANALYSIS

(Thousauds of 20104 Dollsrs)

off. WiW U09 Opntst V St lasasaed Bze-Wtso- 11aw wayo
Deont RemosI Patkalng Trespar P -essing Disposal cum Total Total Ls. Tens. Managment Restoration Volsu Class A Class B Class C GTCC Weight Calt CostxtCtor

Iede AtUIW D1s.p5loo Cost Cost Costs costs Costs Cost. Costa ConItaencs Costs Coste Costs Costs Cu. Feat Ca. Feet Co. Feet Cs. Feet CU. Feel Lbs. oabtoes Mashe•.

8b.0 TOAL•PERIOD 031 COST - .619 9.040 3,714 25.,013 1,510 tans 2.2,23- 201.034 13•28.0

PERI0D 0 - Foal Steoge Oeratl ., shblplsg

Fo drla3czet Dede.ia tttaissrgdttit2
No diest setivtties in tbis poeisd

Priad cPid-Depeodt C*ats
0.4.1 Issaiosý
3-1.2 Peaaoiey taste
3e.4. ta eso s -0 baelpt
S_._44 NRCI 1SM1 Fes
Sa4.5 Easesay Plowing Feos
3 S." brss.er sd& cpital Cots
3s.4.7 DyFa1dRcaes O&t Ctta
3.4.8 UtiLityE Staff Cs•t
3S. Sui.t epeo 3. Peid.&Oepe-Aot•Cat
3S.0 TOTALPERIOD S. COST

PERIOD 3d - GTCC tipplog

PWStAd Ilfe-ct De suisiesising Aotivdtias

Nse.r St.m Sapply Sya.a Rewmval
31L1.1 Ve•ssi &eInten GTCC DIssaold
3&.11 Totsa
34.1 Ssbtstat Peetd 3d At•...tCaosts

rl'eod 3d Poer-D.epw t Costa

3U41 Pntpnytsasa
3&14.3 Piatwtaergy b"dget
31d.d NIJC 652SI Fees
-1L6 Emengny Paalg Fees
3L4,4 ISSI Tressfir sod Capitol Costa
84.4.7 DryFsel•Boaaj; O&lCoas•t
3d4.8 UdlirtytalltCast
3d.4 Sbttss P.eId 3d Pssil.D.pa.,t Cast.
BI0 TOTAL PERIOD Sd COST

PERIOD 8 TOTALS

TOTAL C0ST TO BECO14USSION

-.627 l-t 3,763
- -.33 as3 9,10G

999 156 1,149
1.951 195 2,146

S-2-4 82 907
-. 935 590 4.5216

553 64 617

8./2,231 2.0,98 20.329-
18.121 2098 t82.9

- - 11,819 1.773 13992 19,592
-1-.819 1,171 13.02 13,592

-11.519 1.773 13,092 13.591

, 0 5
S 0 3

6 1 6
* . O" 3 -

-. 27 210
2 0 2

- - -224 92 256
- 11,619 934 I1,50 1t9,47 1t.692

15.659 11.819 28,95 7,617 63.119 15.152

9.964 56,793 LIS0 3.980 " ti.0t 86,775 289,913 95,371 958,99D 46&,664

1.790

1,149

2.146
967

13112

0,3229
-•5.320

746
748
748

3

26

210

256 7.8

25.775 22.263 748 201.034 11,246

98.937 23.489 1605,00 152,445 17,783 804 748 14,94,938 1,t16.7t 2.987,7Z5

TAG Ser,'ice.s. !,t. Co2•yright PSEG Nuc•Jý J9994060



Peach Raotom Atomic Pbow- Station
,Decomiss "ing Cose Analysis

Document P07-10&-0041, Rev. 0
Appendix a Page J6 of 21

TABLE C-1
PEACH BOTTOM ATOMIC POWER STATION- UNIT 2

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

OtT-3ilo Li'ns NRC Spoolfunl Sit Fmenssed BorWaV.W.-o BrkactUlian
ActMY Docon Rmsal PackagIng T-ongpt Peososslng Disposal Other Total TOta tic. Ten. Ma-ngement Rastott Volume Class A Class B Clans C G6CC Weight Craft ConU-tO,
Index Atlivt Descripton . Cont k Cost Costs Costs Costs Costs Costs CaosUntso. Cost " Costs Costs Costs Ca, Feet Co. Foee Cu. Feot CU. Feet Cab. Foet a t .aours Monsoon

rOT4LCOST TO DECOCII]ISSIONWITH 19.32Y CONTINGENCY: SU5159t0 tho-aad of 20A2 dnlsas

FOTA.LNRCUICENREESE INTIONCOSTIq/9B75JIIOR $460,664 cha~tcondlof 1606 lottacs

SPENT FUEL MANAGEMIENT COST IS M.46% OIL' .. 937 thoosads of 2002 dollars

KON-NUCLEAR DEMOI-TION COST 1. Z.99% ORI 123.45S thousands of 2002 dollars

TOTAL PRfI&ARY rT• EADWASTR VOLUME BIURIED. 90.468 cubio fet

TOTAL SECONDARY SITE RADWASTE VOLUME.BURIED: 72.503 cuble feet

rOTAL GREATER THAN CLASS C EADWASTE VOLUME GENERATED: 746 cuhic feet

OTAL SCRAPU MBTAL hEllOV TE 31,767 tacs

TEL CRAFT LABOR REQUIREMENTS; 1,116.751 ioooa-houro

Rod Natoce
ala -ioiiosao tht Ithi ostii, sot etuaaed sa domzodoiooolg eop eoe.
o - totarltas that this oaclly paefoasned) dcoaoioiotg a•lof
0. touttootos that• Ihia vsadn to toss tbaoOJ• bat to nosa-ooa
sel emlltatog" - "atiidlasm 00Cenoisale
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TABLE C-2

PEACH BOTTOM ATOMIC POWER STATION - UNIT a
DETAILED COST ANALYSIS

(Thousands of 2002 Dollars)

POEf-IOD LLRW NRC SpentFuel site Metero ed Burialuuml Burial UiitandActivity Doran Removal Pac~agin9 Traqsport Processaing 013poem? oUler Total Total Lte.Tenn. M-an•qment Restoration Volurea CL-•A Clas-s C1 ...C QTCC Weight CoaRt C.,*acrI
SIndem, Activity~ do 131itiCast cost- Caste Cost. cost. Costs Costs Contingency coSls Costs- Costs Costs Cm.Fest Cu.Feat Cu.Feet Cu.Feet Cu.Feet Lba. manh-u Fap~•ure

PERIOD I- Shutdoiwn through Trurdies,

Piatod Ia•fD•l)ct omsauimlon-u ActivitLe
1.1.1 ]P.,.pz Pe.4.1-7t desure--draig -at10.1.2 Naotifcadaoli Ce.atyaeon iotOPlratiu-

1. lieamea Bal & maoes a materiol
2.L4 Notjltetad trPaenaatDen tudolto
1o.Ul Deartivtv plant eyuttras &yo9c•sw-uare
1.L6 Popep re end obirt PSOA2
ln.L7 esiow pleat dwp- P qt.
Io.LB Pe don etaoiei cd ruampy
1a19 atients by-peroduct i-aento "
1.1-10 Radipreduactriydtlsa
ILIt1 Defteleadby-peuductite•tey
2.1.12 De_ ••oerwjok ee-.a
1.,13 Peris_ SEl and EA
1..114, Pa4e Sit..S •pod Cat Su*dy
0.L25 Pupaetolht• a [s Te.eavtloPlan
1.LL16 beate 04C optevol ofla tttt plan

ILL1U Pto & tUnwary ie Jtica
lo.1172 Plant syater
la-LlT73 NSMS Dl----;-n-do 1Flu5b

l&,.17A4 laootouttearl

1.1.17.7b7 laiste .sse tul katers
2a.1.17.5ew -tdeseclrate

4

1a.L11,9 Turbine & iondetser
le. Ll?1 MISe Pra preaur n ".crt re

l;1.17.11 Dr.ywll
l1.L17.32 ?latsatiueteo& bsl.ldies
in.1.17.13 Waste ansgermet
121.17.14 FP•orel & e•-lamost
bsLI7 Trtal

Plaaatrg & Site preparatieons
1i1l.l prepue- dinsmasuig aeque-ce
1-.LI5 ?Itttprep. & ftmp. rw
1.1.120 Design water cleanup system
1,o11 RiogplgCoslu Cnte Eavrps.lat.oeta.
la.L22 Seat- raao-,ttiece & u...a.e.s
1sl l.elatatp Pedod la Activity Costs

Periad 1, PeNud-Depadeot Orate
la.4.l tcaocaas

1.4.2 Property taxes
ia.4.l Healt h pttystu ae pples

I.4.4 Heay qutipme-•t rental
10.4.5 tlapu.u EJDAW uacaerafts
1.4-6 Plant eroaom budget
1a.4.7 RC1 Tees
Lt.tE8 Eseee-eltYPlsuoial Feat
Ia.t2- SpatFe l Fu e O&M
1.4.16 Dy Fuel Stearne O=M Cos

29 G 45 45 1,300

- -- - . - 61

- -- - - - 94
* .- - . . 152
- -- . . - 124

9 70 70
21 161 161

a 85 35
6 41 49

S- 262 262
14 108 108
23 171 175
1I 141 143

O,000

1.000
- - - 1,001

1,300
7.60o
3.100

•4.096

149 12 172 153
127 is 141 121

16*" 2 17 17
216 32 245 245
197 SO 227 227

16 2 17 17
so 6 35 85
49 . 56 21

127 19 145 145
61 9 IQ 70
49 7 06 56
95 14 109 94

140 21 161 161
27 4 21 1s

1.296 194 1,490 ,1860

17 - . . -

"$4

"16

ISO

i -

25 *-o

326
10 3

73

43
2,950

37
6,640

1,301
515

* 42
2,479

804
.to

959
35

11 85 SI
346 2.650 2.650

a 49 49
293 2.241 2.243

6 42 43
g9o 7,687 7.607

Inl 1.437 1,427
52 567 067
87 433 433
49 375 321
12 so 01

3L1 2.644 !4844
Be 334 134

6 fi
144 1,102

O 40
1.102

40

4,9204.107

%00

8.D00

1,000
),G0Q

8 .12D
4,168

SOD
1,600

1 .400

L.230

1800
4-2.674

- 14609

me
12,114
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TABLE C-2
PEACH BOTTOM ATOMIC POWERI STATION - UNIT S

DETAILED COST ANALYSIS
(Thousands af 2002 Dollars)

I ft"vy
Olt-Ste. LLRW NRC Spelrot Fuel le Prob:eeod Beriel Veli8es o"Tle Utlily satd

Docon iemeMe Packaging Transport Peo-esoiog Dlsposol Other Ttlsi tatol LIe.Tene. Maooee t Ro l rtestotion Velueo ClassA ClassB Class C GTCC Weight C.all CeIostosI
Cool Cosl Ceost Ceoss Cese Costo Coolts Cooleteoenv coolst Cas ts Cos ts Coolis Co. Feet Cu. Feet Cit Foot CU. Feet Cit Foot tts_ lMaehoelo M,..nlteo

Ind".-.-......oet Cott.... .... . ...... ... ..ot. ...wt '-- .. .v.Co.t..oe....Cot....d..Co..Fet.... ...... ... .. .. ........ ...Lie.........

Period la Peiad.Deqeadent Costs (oelt.ed) "
1thA.I BeeteantystlCest
la4.12 UhlaitySleOCest
l.4 OSbitoltsPerdol lo Poerl-DDepet.no t Casts

1.0 TOTAL PEBOOD 1. COST

PERIOD l b - DoooomsrooteeoeloPreopoctioeo

PedoA 1b Direct Dee-mmssisn Ad!vite.

DtLlowe phattodaeeoibaijL Flask epjtomo

1b.i2 NSe.te ndno Mob b
,b. 1L13 R-Zi~ ••, m."k
MI.LL4 e-isegbmildieo
lbL1, Clofsl a•ls & NJ;
Ib.LLS I-ee -be -friae

)b.l. -a •eactorvtetw

lb. LO Foab tytemoot
Ib..1g0 SeIoeltdsbleld
I -LL1 I ,se,,d.e-ooa..o
lb.l..1i• Tuoene aee rodese
Ib.LLIS MOsiscuo epoeares & oheot.eo
lt.l.4 L Rawoeto botWadi

Ib.tLl5 i ooeelh boldleg
1b.81 Toed

Ib..2 D-es tSSS

lb.1 Sbti.do Peoiod lb ActrlWo Caem

Peled lbAdldti.oel Cots
Ibid Speet Fuo Fedl ol•ot
lb2.2 Site CO-estoejo
lbJ Susbbtl Peeid l Additloal Co•te

Poed lhb llteral Codet
1b.3.1 DeI oqedpat
ib]. P-eos liqedw -tW
lb.t. a. Salt tool sldt oce
1h.1.4 Pipe ostluig equlpmenl
3b.1 Sobtota Petiod lb Cell-alteg

Poed&o lb PNziod-Dep-d---t Costs
1,.4.1 Do eaelie

tb.4.2 J[osoos

tb.tL.a ]pes taoes
lb. 44 hioe.ltphlyios oppllos
lb.4`5 Heo.•sqe"ps.tentoel
lb,4.6 OiDo•pteletflWgeoeealed
ib.4.1 PFtoeoeeoe bdelte
lb.t5 NBC F-es
lb.4.0 E"o'meo y Plo..io. F..
1A.1033 Spent Fuel Pead O&M

. . .- a - 17,403
* 72 10 3 - 42 2-•3.83

105 799 705
-624 20,117 20.117
3.018 28,173 06,974 1,190 - 60 -G-s

* - 27.411
-2399417

14-124 149 826.810

- G7- tO a 42 30.472 4.009 33.809 54.481 1.108 10 503 - 1%.124 149 405,428

144
30

- t2l.

41
30

- 2
110
36
Be

127
61

83

1165

22 185 149
6 15 .5

18 140 140
6 47 1V
5 35 35
5 35 33

o 2 2
17 127 127
5 42 21
5 42 43
5 a5 17

19 145 145
9 70 70

12 95 as
21 90 08

145 L.L8 L,101

248 737 ¶37

17

17

10
10
8o -

4.733

4,000
1.350
LOW

61
3.630

- 1008
1,300

4.167
2,008
2,730

- 2.730
31,501

1.007 31.501

492

492 818 891 1.848 1,728 109

- - . . . 923
- . - . - 4170

- 91

007 81

80

- 17

- 9183

215

215

8

221

221

5,334

2.184.

267
287

929
2,457

- 183

25
478

788 0.040 6,040
13:8 1.062 1,08a
926 7.102 7,1,0

99 707 757
657 3.465 3,445

0 1 1
17 0.018 1.048
893 8,171 5,271

8 20 7

ca 717 717
26 283 2-3
44 220 220
24 187 187
6 36 36

370 0,836 2.30
18 201 201
a 53

72 550

- 2.783

- ,783

3t8

457.032 11I

457,832 I13

20
b~s

6.377 78
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TABLE 0-2
PEACH BOTTOM ATOMIC POWE R STATION - UNIT 3

DETAILED COST ANALYSIS
(Thousands of 2002 Dolla~rs)

A.00y- Otf-ist LLRW 0RC Spent Fuel Site PsoMeSoed urliathVolumeis Bud1 Utily andDec.n Removal packaging Transport. Precessint Disposal Other Total Total Us. Tenm. Manasgment ReSolratian Volume ClassA Clasal0 Clan C GTC Weit craft contractl, I
Cast Cast Cagal Casi t' nsln Cson Caso Centieaensv Casts Coatsq Ca.sts Casts Cw Fet Car.Fas C. Fen Cu- ent Ca.Feet Ian Moath,,. Mnahe.,.oI
C-L Cost Costs coats Cost. Costs Costs Cartin encV Costs costs cosia ces - at CmF.et CFeet manimura 111-hours

Pe.d It' Pered-Drepcnuls OasIs ( -msliase)
1b.4.11 DryFeIatisogPO&0•,.ICst
1b.4.12 Secuity nahi Cent
Ib4.1 Utility StoOCost
1b54 Sbered PFeade it PeNd-Depeedeat Caste

1b.0 TOTAL PERIOD lb COST

PERIOD1 I TOTALS

PERIOD Se- Large Campneatlt savsl

Peda is.nk Diunfliaminmtoolg A'ttniis

NWJ leSW-taa Sup ply System Rlemoval
12.1." Sdci-laltim Sy.stm Piplg & Vit se
.21.1.2 ladireulation Pimps & lima
2iaLL C0DLMS & NHs Removal
Sa.LL4 SactorVeoslls teIaoal
2.1-1.4 Ree..laVeasat
2aLA Taleal

RaiL8 hlarn -elsm

Dinpoastof Plant Sye•tne
2s±4.1 Ai.aFjeslls& SOlfsas

.2.14.1 Oaanladv Wta.,
1a.2.4.3 r Wat (RCA)
2.2.4.L4 Candensata
ia.-4.4 Cssd.naet Fitter lemtsealiar
2odA-S Casteol Rxad Driv Hydaslia
2,.L4.7 Casllee Toer
2-1-.l8 RleltenydreUi.ae
211.4.9 Emaapney & BF Sevcan Water
2.1.4.10. -merwgn & HP Se-At Water (RCA)
2"a4.11 Emae Case Weat & Tame,
2.1.4.1. Feednoahr& Feed Pumps
2.14.11 Fesiweler IHsterVests & Daias
2a.1.4.1 Osnatal Hydazgeo & C•aat Dao idae
2a-L415 lstaoeas Nitaegsn
2.1.4.1t ialn Steam S&Ayseo &. Ceoss•onod
2a1.41-17 Offesalaas lalest
2.1.4.111 Pet AuilaltlSamnplisg
2a.141.19 Pnk-y Calt-nmst nLek Testin

2.14.21 Pr-a Sampling
2&.4=1 SmLsa tWaterCteiia
2a.2.4M. Traveng Wetar Seens
2.l.4.24 Tevtg Iname Panb.
1.14.24 Torbine Iek Etaatiin St at
S1.4,S T-batn. Lub.e OI
2s.14 Total.

2.M.. 9Rafisldie suppaot fdeeae]s.1se

20 Sao

1.209 1,151

M200 1,923

5 2

220 2N

230 22S

17
- 47

- 8.723
27 12.148

2.256 20,2a3

2.i98 0,181

3 20 -
62 S99 329.

1,33 10.021 I1023
1.296 16.233 14.935

4.206 29.753 29,046

8.116 65,502 63,527

20

538

596

1,790

109

239

318 2752

923 2.783

* * 10,662

0.377 .70 169.071

464,.09 1.258 194.772

476.333 1.407 802.200

2 49
28 28

137 15831

"1 3.574
42-4 5.a.0

00 11
12 11

297 43
6.003 1.212
1.503 420
7.911 t1702

Sal 766

705 -
12.660 212

- 228 812
30 23.962 423

311 562 198 5,6M 2 S,004
* . 793 477 Ina 6.698 1.931

199
20
52

087

600

22
41
69

212
108

603
014
24
21

456
152

14
4

313
9

26
23

673
222

6.801

1.211

10 5

2 3
2- 24

a9 LI

28 1242 a

4 7

76 24

54 20
9 a
0 0

86 20

9 a
0 O
6 0

28 2

2 1
127 61

2 5
504 106

222 260

202
702 2.247
56 1,062
190 922

a,

476

724 2.262
675 1.682

41
53

965" 977
12-1 244

2 8
3 2171 244

72 14

1,605 8.906

8,9
7.120 14.001

IG9 37

190 900 s01
219 1,092 1.O2
.08 1,628 1.598

9.695 21,659 31.659

7.909 22,074 23,074
18.22 53 S00 ,'3,','

1.933 12,343 1-.343
1.090 10.020 10%030

147 834 034

44 002 i02
S01 4.243 4.343
444 2.X70 2710
414 2,173 2,173

a 25 -
22 147 147
Il 711

133 861 Go1
55 120

06N 4,520 4.005
559 3,604 30,o.I
12 78 78

508 2,952 2.962
119 602 625

6 so 30

2 11 It
127 932 932

8 53 63
4 80

28 191 111

1.445 8,066 8.056
112 711 711

5.969 33.160 nags0

589 1,522 3,523

• 1,227 -

146 1,442

752 2,526
- 10.715 2,254
146 19.334 4.779

28,275 11.732
27.989 6,148

.- ,112 648
- 22

1.00H
2,-10 6.12 -

1.645 2.386
- 048 2.018
25
- 408
79 -
- 2.379

3.620 4.963
3.3"1 3,0199

U2u

264 -
4.775 2.130

604 535
12 17
14 4

332 754
8 -17 -

- - 128 155

9,324 %m5,
- 1.843
081 15.682 20,185

845 117

I L t' 7 1 S=12

- . 113,268 6.071

804 453.410 12.665
1.408,631 32,565

1.050.616 9.703
501.630 25,457

49.008 6.219

- 652
15- 017

460.503 124420
206,271 15.6513
110,812 17,.02

743
- - - .215

2,452
"7.114

• 4.020
4413. a8 19, 79

a30.05.2 16,W28
721

- - - 600

191.625 14.503
47,844 4,620

1.50t 447
337 140

55422 9.105
282

- - - 038
014,012 739

- 06,26.3 21.651
0 0,766

2,16-.,680 1fi6.252

10.41 00.612

5.420
1.420
2.8'77

TLC 9-1-46• 1--. nopyirght PSEG Nusaeor 188599000
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TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION- UNIT B

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

Off-Skt LLRtW RC SpedntFue SiK. Procescod Bhcot volumes Burial UURy.end
Decos Removal Packaging "isoeport procesing Disposal Other Tlolu Total c. Taor. laoagoeenl Rtestoraoe Volsro CloSeA Clam.a ClasssC GTCC Wolght Croft Coirtactsr
Cmt Cost Costs Costs C ostsoCsts Cass Ctst C osts CaCose CU. Feet Cs. Feet Cs. Feel CU. FeeL CU. Fent lbs. Martars faltrovrJ

424 13.1)24 9.507 2.S33 1t.579 4%695 423 28.003 115.887 116.60; 281 92-087 68.217 4.779 804 . 6.0MM. 314293 2.877

index ActF j Ia-.on

2a.1 Subtatal Period 2. Activtly Cae.

Pertod So Additional Costs
2o.2.1 Codo S.0-r5s . (Elrar ddg i 2PV)•
20.2 Sototto Period 2o Additlonal Caort

Period 2a Collatera Costa
2a3.1 Proenamtiuidetacts
2e.3.

2  
Sorsltoclelokao

2.3 Sobtotal Porid So Collateral Onto

Pericd2.P od.lDepeadeat Cots
21.4.1 Dfoos supplio
2n.4.2 Isooav
2.4.3 prop"oe.. tyoae
2.So He•lth phybs. rpplies.
2a.40. Heavry oq4pme•o etal
2.4.6 fiqwcaf DAW meartd
0s.4.7 pleat sacfa IrUdet
2s.4.a N4 Foes
2o.4.9 EareeoocyPtao.-na Fees
2a_4.1 SpearsFarIPsaIO&1d
2&4.11 Dt Forltorage 0G2 Costs
2-4_12 ScuityStaffEClat
2&4.43 Utffi;yS_ aiCt

2a.4 Subtsla. " ea Peolod-Deopo.deat Coaa

20.0 TOTALFERIOD 2S CCST

PERIOD 2b . Sito Dlcotazsloation

Period 2b D•At D-Aaoalog Acditie

Di•o• ci.•PltoSystem
2.I.I.21 Cb/ltediWater.Dyrooll
2b-1.2 Cleanup Filter Ilactecalit• r
2b.I. Coede.a.a. & Rafolilso Wt' reg &Tcoof
21r.1..4 Cor Spray Cootlog
2b.LI.5 SIgh Pmogno•r Ceotooltca ja

2.-b.L. l6 acue, Core lmla."- Cotlsns
Str1.1.7 Rea.tr Water Cleanup
2b.LL8 Redt Puop NOG Set Lobe OH
2b.1.19 Reoidutl Heoatlieaavel
2bb.I.LIO Stadlby Liqut Con1rcl
-b.11 otaOS

Daeosloornioodoo sSLU. Rdices
2b.LS.2 Reo•.r•cloildai
2b.1..2 Admstratoo luiltiogS
2b.lt23 Soalevl Radwasta Stonat BSunler
2b.1.8.'4 041gm Filte Botldlrg

.. 3I ha Rdoasto s Buildt
2b.1.3.6 Rod.wae BStldLweit r
2b1.L2.7 Soe..mbaeer cildtsit

1.631
1.631

54 • 21 94 291

64 1t0 21 04 291

m~m ' " 614

- -1.047

- 8.82 - -

-a18 S 493
4,769

615
1- t04

- -- 1.945
-. - . 71

49,828- - - 4g.825

82 8.L21 11 35 - 495 63,823

57L 128482 S.4d 2.329 10.579 4a.112 62.250

- 26 2 a 5 44
121 142 11 2 20 270

9 140 74 28 1.107 1,772
400 376 190 22 3a7 2.841
405 am0 50 14 22- 1.868

0 0L 12 a 27 S61
70 102 a 1 9 201

a8 I a 186
1,038 631 171 40 607 6.170

22 0 1 43 -
.028 2.923 439 129 3.019 12.474

2.2= 17 5 "11 40

1.919 1.749 429 231 2.992 5`9.1
26 1 0 0 0 0

127 76 15 13 47 25
4 3 0 0 2 1

255 240 41 25 56 .4 -

20 61 13 20 22 77
47 24 6 4 a -

408 2,038 2,038
40B 2,039 2,038

115 047 547
27 207 100

142 754 733

21 103 102
61 075 675

105 1.152 1,038
425 2.124 2.124
537 4,119 4,119

141 789 789
71t 5.465 0.485

61 070 B7IG
10 114

292 ,237
11 81 -

574 4.399 4.399
7.470 57.320 57.320

10.430 78.275 76,727

88,982 197.954 192,102

453
-21
21 423

214

2.432

.432

10s

115

417

7,075

7.075

92,897 75,201 5,283 804

1,722
99 616

6,032 4.600
1,52w 6,215
1,123 4,(60

184 790
45 -144

828
3,037 11,2•0

214 -
16,077 26,0N2

1.057 149

14.859 -21.740
- 211

227 1.056
*8 23

279 .2931
157 006
40 s8s

27.252 0217/,110 20

826.542

141.770 1,737 976,.912

1.839.170 310,124 979S.93

- 7.69t
1 7.66t

347.750 29.457
937.294 14,615
364.612 12,159
70.5B5 8.228
39,443 4.046

- 2.695
1,014,361 24,663

645
.447.296 107,207

1,1.13 4.2615

1,2J0.818 L.19,340
1.32-1 1,160

104,303 9.8923
-224 207

279.157 18.140
Maw22 4,330
36,438 2,032

Copyrig ht P£G •Macbor 1099/9000

110 753 723
168 724 724
a73 4.893 4.693
.165 5.148 " h146
7800 ,650 2.650
146 690 696
11s 605 650

60 1 26 0 22

2,083 91.742 9.742
12 78 78

6415 24.503 92.U03

801 1.003 1.903

4.150 1`.902 18,892
18 50 50

20g 404 40.
1 13 19

007 1.201 1.709

87 571 171
34 LBO 120

TWG Srvicea Ins.



Peach .loMa Atoai. P-otr Station
Deraseuisoong CoctoAtzylsta

Document PO87-142F-60. Rtem. 4
Appendi C, Page 15.a121

TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 3

DETAILED COSTANALYSIS
(Thousands ofr2002 Dollars)

0 -s.. LLRw NRC Spont Fuel Silo Processed Burial VotuMos Burial U-Lffyood

Activity Boron ReIonal Paskaglneg Tre•spmt Processing Disposal Other Towl Total It..Term, Manage.ant Rlimoralon Volume ClassA Cdass8 CoussC GTCC Wel.h " Craf Conueilar
lo Ativt DesBriu t ion Cog Cost Conts Costs Costs Costs Costs Consnlienc Coost Costs Costs cCots Ce. Foot Co. Feel Co. Feet Cs. Feet Co. Feetd Lb. Manhoom Macbars

lleoausnstloo~ of Sits Buitdoouosl ( auedzd)
2b1- a.s.9 Roin Dewaestoi: acotuly
2b.0.8 Stua
2b.LB.t0 %u.bi.. BuM•
2b.1.t Toete

2b.l •a1 al pyid 2b Accinily Colsa

Period 2b Cotlail Cast.
th.3.1 Pess• oliquid waste
2b.1.2 liasl toot allmonum
2bS. ,.%row Perod 2t, CleIsrotra Cents

Perd 2b Pýuodepeasdezt CosW
2h.4.1 1s- rppli•s
2h. t2 I -osoo
21.4.3 hopertyoeso

2b.4.4 uiedth, phyetco"ppti.o
2.k4.95 1.vayeqeJpaent rental
2b.".L b)tposelomflAWooenulatd
0b.4.7 111-t enrg, bdet
2b.4-5 l MG Fees
2b,4.9 t-omorocyoIag Poee
2b.4.10 I9 FSt Tss• fr and CapLital Costa
2b04.11 4peot Fuol PastO0&M
2b2.4. Radoto Ptas io Eqsipmaeatervibas
2b,4.13 lcy Fue] Suosge O7 Casts
2M4.14 teo.•otlyiti ffCat

2b.4 eubloas atPeod 2b Pedardepesdens Cu-m

2bh0 TOTALPERIOD 2b COST

10 1 1 1 4 2
a 3 1 1 2 1

tO- 373 77 t ItS 127
4,7235 2.53 643 360 3.239 t.259

6.823 6.753 1,055 483 6,252 1t1.869

a 31 31
4 16 16

517 2,041 2.041
5.207 23.162 23.1G2

10,90, 51,.69 51.569

12 78
8 42

941 5,461
IG,6SR R2.674

32.791 6062,

97 - 7/4 2G0 8.-26 2,307 12.00 "12,200
195 - 2 24 224

97 125 764 265 - BAGS 2- 32 12,424 13.424

9.795

9.793

1.273

1.820
3.30

1.273 0,3,5

120 30

n10 30

has

98
563000

0842

849
67

- 2.202
46,1&3

55 U13.165

P2110ODB n-l -Decosiutoocnaten FolieeigWrt Pool Sioroal

Peiod 
2

0Dlnecl llec~s ning Aotivit
2..L 1 9-asona a fn o.el .cntkr

Btapossaplsftooiysras
2e-m1.2. Axtiay Boone Feeol 01
21--l.) AsuoLtc Sutnu
2,-11ZS Eucaie Ai.
3ol2.4 CncspneuedAil
2c.2`.5 ooiai=tAa•aAlhoee Control
2.11. CSooalasc Anulmaphooeil~tism
2-12.7 Contro& AdaiaCWoli &•& i•glia
2.1.2.6 Coling Woo - Reaornef lo
2.2.1.0 CoolIng Water- Tabi.cetse dt

3r1.3.1 9 tctcs

22.2 oi (IICA)
2.allS fletdaul (tttA.Ctoe)
2.0.14 Fire Protatis
2.1.-12 FiRe Prle.clem (RCA)
2..1.2.10 Pued Focaoalij r &Cleap
U20?1317 Pool Pol2'tter Deiwalorliasr

8.193 12.303 LOSS I,2.mI 6,558 27.642 113,166

am 45 117 32 1.160 431

31B 1.592 1.592
52 639 639
99 1,090 2.030

455 2,276 2,36
230 4.0G2 4.,065
144 0O2 806
865 4.099 4.099
59 640 644
to 108

0,400 04408
270 2,118
521 402 402
10 72

435 3.337 3.337
6.027 S3.121 03.111

18,109. 128,216 72,03

81.622 202.759 136,06

078 2,973 9,972

a 40
lot 613 613
41 225 233

185 1.139 1.139
139 829 220
12 114 114
10 77
49 $25
42 260 200
23 174

128 1,366 -
219 1,265 1.266

1,459 8.684 0.004
141 111

101 628 038
254 1.353 1,353
125 604 654

118
64,4UG

77

63,723

•0.703

7,221

- 7.221 -

02,721 69,604 9.282

7.723 449
4,113 243

543,911 W5.S
2,000.490 913,a82

5.460,200 321,104

2.023091 820
1o022,551 820

144,700 1,723

U4.423

765.720
144.7008 .722 8=0.173

7.227,698 6G,-3 0,173

6.298 1,302 124.123 2.47

35
239
116

426
237

40
67
87

156

1,166

3.460
96

2225

268
- 129

2
1
4
4

4

6

2

282
79

517

.55

100
128

409 G2
3.874

996
170 *32
51 B04

40

174
2,266

1It

12.37

910

64D

2.044 124
19,29

1.479 .
850 L404
053 070

O 0

29 67

2 4
82 6
Ii 2

1,21 -

3,245

12.066
7,359

- 1,185
2,605

2.102

41.246
12,018 23,1B4

- 102,099
3.550

* 6.0 -
123.005 K,259

2.699 4,792

Copyright PSEG Noclear J99182000.MG S-ia7..s, lnt
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TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION -UNIT S

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

C R-SW. LLRo W NRC SpAnt Fuel O_ l proeneod Burial VSit. Piol W iy oor
Ar.•olt7  ILmDozen P-h eal Packaging Tvanspot PocessIng DIsposal Othme Total Total tic. se. Manoaneni Restoratin Voleo Clan A Class B Class C GTCC Weight Cnolt Coocrlotor

nholes Acvit Desutpifoe Cost Cost CoAls Costs Costs Cools Costs Coel Costs o Cot Costs Costs C. Feet C.. Fee Co. Feet Co.Fet Cu.Feet Lbs. Macseem M anou,,

DThpo o Ploat Oyoseoe (Cootiloed)
20.9.1:8 RVAC . Adloh tbrtlon Fadlity
20.1-219 IVAC - Aootlr BalliernB- g
2a.L2.20 lIVAC-Eattrn, & Emergency ,wgr Bld.
2c.•2.221 HVAG - Wieal Gaoent sor Builoing
2LL1.222 •VACZ. D.cY.'ll
2c.1,2.23 H.AC - W tel uaoc Ie Shop
2-1,2.24 HVAC. i ilmllAomsou
2.3-2.2 UVAC -Foos Strsoe
20.1.2.2 HVAC - pde-ta Building

-1.2127 RVAC . R tn-ts &eag• Foadlty
az,32.2 HVAI2-Oeoelorfloitztie
20.1,2.29 IMAC -Recteehncrflo~iuso
2c%23.0 HVAt2 -Toeble flafltia (Cosl-
2e.1.2.31 lHlAC . Tobthe Booleg1 (Cet aotled)
20,1.2.32 Hypa-eitolte
00.1..33 Z•qodfaaledc ao e C..aloe
2-.1.2,54 LiqldkLd.n PI'e or Diposol
22.20 litokeop Dem-looolao
20.2.506 Plant Heatlco & A-fllol. Steom
2.1'2327 PlotffBooteg&AuoliaeStess(RCA)
2.1,2.23 a..w WIetc
2.22.35 Service Water
2-12-1.40 S-cvico Wete- (RCA"
C_1,2.4.1 ServieaWaolr Cheolm Injection

2.-.1,42 Sewage Tkeotooos
2.1,2.4 SallA~adcsteNl oso & Ileypaol
201,2.44 Ventltonlo a tosts zie

20.1.2 Tbtals

29.1.4 Stl.ildiogtooopporoofdon s

2c.I Sobttoll Poled 2, Atety Coaol

Po 2 CS& l•ol Co

20.3.2 Smell tselaltsao

20.3.2 looeeilo tEisioes uDleoillootItS SsbtLeeS rodM9o Cfl/atocol Cools

Peoood 24 Pecod-Dlpedait Costa
20.4.1 Ieseaepptleo
214_2 Looeoe
2-4.3 Fospeety toes.
2.4.4 Health phyec-s empirl
2U,4.5 Roeavyoequi•metroehl
2o.4- Dpweam•lDAWgmooatad
2c.4.'7 pleet e.rgyhudgol
20.4. NHC oese
2a4.9 Eatgnacy Planeing Foes
2.-4.1"0 Bhdeosate PFes, of. g Eq.ipo•nnoylee.
20.4.12 17 Fueci Scta o 0 Code
20.4 .12 Soe-ril, Sbafl20a

S 03

1

- 0

3

is- 103
22

127

243 260
963 4 1:

25
127

115
89

495

20
404l

10

505 10.0u
339

S9 08

- 4253

1,160 10.961

4 5 339 51
0 0 12 2

I 1 02 15
O 1 68 10

2 9 174 21
o 0 26 4

3 3 220 44

57 0 120 614
21 6 065 921 -

1 2 149

o 12 661

47 10 193 1X.24
o 0 5 9

013 165 8.276 2.91

log 62 82 1,322
10 62 a2 1.32

a 1 42 9

440 270 10,359 2.713

1 '2

1 4

0 a
76 519 519
6 21 31
t 2
1 t

44 259 259
$1 182 102
72 434 434
12 73 72
2 22

90 641 041
3 20

260 1.640 1.660
542 2,432 2,423

10 79
4 32

64 831 331
17 132
6 42

254 1.619 ,3619
a I
2 23 2-

466 9,307 2.27

4 30 30
5.016 20.904 62"55

711 2.283 3.283
711 8.283 3.282

72 302 281

6.376 35.629 02.492

321 1.5662 1,582
2 22 220

Ilt 629 629
467 2.16 2.019

29 140 141
26 177 177
41 152 452

359 ,0714 1.754
2200 1.6 8a 1,000
123 S91 691
1ILS 906 BOB

82 340 349
4 42 -

43 32S 233
4 32

262 L.384 1.604

7

3 "
1,657 161

62 4

6 -
472 32
328 20
960 57
122 9

1.101 97
20

22 . .,'i675 1,050

794 2.=9
79
82

740
132
45

4.255
1

23
964 2.025
24 21

2.120 44.978 9.549

408 7.547
408 7.547

211 29

2,139 51.105 16,508

, 1,203

2.700 373
2.710 373 1.293

226
25

117

9.673 1.345
B62 366

107
193

2.89 8.037
1.901 1.981
5.1011 4,677

770 205
459

3.717 B3e01
-64

"10.496 15.072
160,624 222,404

- .625

3.407
4,114
1.403

14,664
15

702
246.090 Mills

1,817 201
774,550 =2M6,9

242 . 70 143 - 367

43 12 510 117
1.12 198 112 155 540 1.004

117

1, 422
1.466

162 25

160
411

434
780
517

41
200

28
1.203

45

.o

3.206

71D,620 243D9
71R.620 2n.A69

2.623 8.903

1,611.917 364.648

1"/3.943 22

38.107 729
207.449 949

114.100 1,20

Copyigto PSEG N.ear 1.P9 9Fnao
TLO Serml-& Inc.
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TABLE C-2
PEACH BOTTVOM ATOMIC POWER STATION - UNIT 3

DETAILED COST ANALYSIS
EThousauds of 2002 Dollars)

Ofr-si. LLRW NRC Spentoo tl Silt Protessed B Vnlalmvs es Buria UU01y and

Acoity Deco. R-ooryl Packaging Trounoot Processing Disposl DOr, Total Total Ll. Tern-. t•anagemont Restoroati VonYet Clss A Clss O Cls C GTCC Weight Croft Cnoor
I-[ed Actvit Doss gn , Cost C.st Costs Costs Costs CoSts Cost Cont ngency Costs CostM Costs Casto Cu. Feet Cu. Feel Cu. Feet - Co. Fest Cu. Feet Lbs. Manhours Manhours

Poisodso Pnniod-ljnooasbt Cost. tsrtinmorf
2.4.1O Ililttyst"st Co.t
20.4 Sublolo Period 2c Padod.Detrsoo Cost

20.0 TOTALPERIOD 2c COST

PERIOD 2t--cnoms Tenol-nt.

Period 2S Diredt Deamtsioooa Aztaivito

2e.1.2 Toesiots Limno
2n.1 Suota Pn 2odý 2A.ivitly Coats

Peod In Adcltltooo Costa
20 1 i'hol Site Snvty
2..2 Subo•tal Fosiad 2@ Additionoa Cmts

Peiod ft Perj-oDepaIadot Costa
Su.4.t lssoe

2..42 Properny t
2..4.3 eosrlsphrxic umn
2'.14 &q-I.pa IDAI~g--td

S.1S ]Iatt ... Wbhdget
2"46. 14RC F..
2-.4.7 13mer-o olagw- Fs
2a.cL 171, Fast SE ajo 0 CosaL
2-4.9 Seoadty Stff Co-t
20.4.10t toilty S taff Cast
2..4 Sa.btato Perto 2n Peslo-Dependent Costs

20.0 "UTALPEI•OD2n COST

PERIOD 0 TOTALS

PERIOD 3 b - Sit.. Rstoat-t

Period IDinnd of sious lg Ao ttio

Doorultau H-WlasOitng Slo Buildioso
3b.LL Roesa Bntldiog

31.1.2 AAmlatsrsio BAlhohto
1b.1.53 Auoiiawi oilo lS•h•ig
3b.I.lA Ck-cIoag Wat- laPn S tnuitrr
3b.LI.5 •i•.,It~g Wý . .enweltr-tu •

31 Ih1.6 Coolirg Tbwer
Sb.LI.7 EorsrgnopColio Towotr
31.1-1.8 E-nrn Diid G Met aaorilldi
3b•.LL9 Guadilý .

11.-. -Bodos Wot St-e A--
3b.I. 1.1 Law level Radoost taesoon Boldig

55..1. 12 httoiolayoo Toud Strstr•.r.s
Sb .1.15 Mals~ Ost11darg

b1.1'.14 Offgosttear•a•dlding
8b.LL15 P110 A-tet s Building
SbJ.1.l 16 -juEr SvesEimBA;

117 2,001 IDS - a, - 414 19.702

1,769 14.060 t66 450 10,099 7,151 19.702

2,470 18,904 18.934
3.640 SOgSS2 26.852

10,483 (0,177 62.901

-... 27.. 8740
77 - I.1 ) 124,160 1,521 321,34D

77 2.139 54.490 25.077 1.293 1.948.525 167.318 &21.200

110 10 254 354

110 as Itt t54

- .- . . - 4.470
- .- . . - 4.476

663

663

10].33 45,512

0

102,23

2

2

75

370
305

26
620

10,137
01 11,060

- . 6 16.502

86,036 80,937 212,67-

071 5,140 5.148
671 0.140 5.148

a 03 as
25 424 424

100 825 020

05 425 4.5

31 336 320
4 42
4 60

93 713 713
1.521 11.0658 11,658
1.928 14.591 14.510

2.635 19.892 2,020

00,729 405,702 4132,43

42
30

72

12

65.34

453

452

422

2,550 10.172 110.905 00.320

- - 127.570

804

-4,446

9-.060 101 191,623

9,0ow 121,651 191.623

10,019.470 1.171,863 2.371,03

0.503
468

51

1.598
1.610

35t

98
457

2.287

20
- 19

-It
- 40

gas 6.788 Loi1
69 032

6 5
240 1.838
243 1.61
467 1,500
25 192
5 404
to 19
16 113
69 52-6

193 1.480

16 125.

1 55

5.770
532

65

1.538
1.961
3.308

193

113
500

1.465
125
21

137
65

10,790

- 1.154
27.214
14.843
87,415

3.412
U.62
1.011

10,611
24,819

2.425

2,92.
1,191
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TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 3

DETAILED COST ANALYSIS
(T1housa~ndi of 2001 Dollsos)

Off-Sits LLRW URC Spent Fuel Site Processed Buril Voltwes satl U1ekys]di

AOgNIly l.con Resoval packaging Transport Processing Olsposal Other Total Total Uc. Tonm. rnaagenet lstuto VWnone Class A Clas B Class C GTCC Woisit Craft Coolts"tr
indea A.tli•vfescripflon Cost Cost Costs Coo-l Casts Costs CostsCos Cos Costs Costs Cu.Feet CGFieot CFeeO Cu.Feet Cu. Fet Lbs, Maohours nhouos

DhiliIon R si--iois Sits Bso irna (..tinued)
3b.1.1-17 Raw..te Buqd.wg
3b.1.1.8 sadwastoe B0dian Extenion
Sh.1.1.IS Ot•a Ososlro• .Eslass
3bh,L.20 RFa..b ellr Building
3h. LL21 O-asi loira- slt.1.1.122 St dndAl lA-So R talt
Sb,1123 Silt Mass gnossa Ballts, & Shop
Sb.LL24 Suhbh Rebuild FadUty
30.1.25 Stack
8101.1.12 SRwoi o tg Bgo ldisgdsTsos r Ystd
3h.1t27 Tsalano Cent-e
OLL1.US Tuabto Buildi
ab.112s T:obl.o Pedestal
3b.1.1.5o WasIbaess Casaplo Astd~tlooa
5b,1.1.31 WaisTuatearaa•tFcidity
Sb.t.1 Thls

Sit. Cl•sAos• •iais'
3bml.2 Roove Raubbl
3b.'13 G-d 8:6ors tsdlits
ab.1.4 F*u.l •pci to NRC

3b.1 SRbttaslPc•iDd 3b AcvIsty Costs

Period 8b Additinal Casts
bh.ZS e Coanots rusbir

3b.2 Sohltfal PoelnOh AtdAlAsst Casts

Podiid 31, Collateral Cats
b.0 S-a1l ttd allowa

SU Subtstsl o 0eid 31 Coaltesml Costs

Pariss Zb PAsdi.Dep•.dnt Cst
25.4.1 Oseso

1,.4 .2 Property t..es
2b.4.3 Ks-y sWiputat rental
Sb.4.4 Piant eoaeytuadmsl
3b.4.5 NRClSFStpeas
35.4.8 Emexotooy lsonisgeto

0b.4.7 Usyn Sloe 0e & Casts
Sb.4.8 Sssty Steaff Geo
Sb.4.9 Utlity Stlf Cat
25.4 Subtstsl Perita Sb Parlod-flpansedt Costs

Sb.O TOTALPERRIOID S CO.T

PERIOD Se - Fuel Stsraga 3prsltsShipptag

Pedsd Sc Dein Dem-leoisaioso Ao•ftiiei
No direc arirsts. ito this adiod

PziJ.l 3cPoesoa--.epzndentoCasts -

32.4.1 I.-saar
o.4.2 Popereytssos

2-4.5 Platenocstybudget
3e.4.4 NRC ISRFI Feot

* 144 -

12

17
239

299
67

194
3,592

940

so9

23,138

4,165

27.879_

22 1O I-
2 1 -

O 22 1
o -20 -

50 275
6 44

45 344
10 17
09 223

027 4.120 412
14L 1,081
St 240

2 9 -9
3.471. 26.609 1,656

1.266 -
149
14

24
2-- -

275
44

344 -
77

223a
3,70 -
1,001 -

240
69

24.952

210

- 250

7,722
- 43•

- .022

1.40•
4.819

72.94T

5.044

458,071

92" o32 4.779

947 7 54 84
- 47 4.189 22,115 1.712

4.779
673

M0A401 46.24.4 1.560

- -- 9. 07 122 0,050
- -- . 87 139 1.005

- =6.739N1.0 . - .739

231

0.20 -

- ,070

3-.186

2115
1,021

- 241

71
- 1,015

10179
20.049

25 266
35 206

01 226 0
105 1,100
701 5,537

76 680
75 717

10 114
11 82

253 1.042 (0)
2,427 186.60

.6811 28.812 (0)

235 . .
200 .

2032 22
1.150

290 292)
271
114
82 -

1.101 641
9.503 9,303

11.004 17.249

11,564 48.930

256.704
a23.3GO

47/4,98 824,920
21.023 8.0051 82.20 1.711

1.627 016 1.750
8,333 833 9,166

999 to0 1.149
1,091 323 2.146

1.790
9.166
1,149

ML Serui...ý Inm Copyright PSE N-cla-r 199"t000
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TABLE C-2
P•ACH BOTTOM ATOMIC POWEIR STATION - UNIT 3

DETAILED COST ANALYSIS
(Thousands of8200 Dollars)

all-Site iRW NRC Spent Fuel Sits Pr.e...sd Btiol Vetsres Burils UilityandI
A-svity De.au R.-asl packasico Transport Prtseomieg Disposal OUter Veto! lets! Le. Term. !rageM-SiIt Restor-U1e Volume Cla.s A Class 8 Clas C GTCC Weight Craft Contraoalr
Ind. ActNotyDe to Cost Cast casts Costs Cost. Cos Cost Cooats tb Cast. Costs Costs Costs Co. Ft Cu. Feet C. Feat C.Fot CFeet tbs. Iaskhars tath0sus

Plail I Paeoid-Depeadest Costa(c•s•oiosd
So4.5 Emeegens Planning Foee
3X.4.0 W51S1 Tresr asnd Capitol Costs
B.4.7 DyA/dFuol Oubnrse OdIt Costs
3&4.0 a Seurity staf Cod
se~ts ljtflstsSlffCtet
$.4 Subsatal Fuidla Pertsd.Depoudet C•as•
3.0 TOTAL PERIOD as COST

PRIQD 5d -GTCC suiplen

PFow. Sit DMoodfDeasmsissiano Atsivis-

Nu-dear St-Sm upply $sus- Rootewu
34.t.L1 Veol &/aotoset. GTCC flto.tl
SLLI Tostlt
3d.1 Subtotal Pestsd, ad Attoty casts

Petiod 2d FPold-.Dependsat Coast
6d.4.1 lsar-en
8&d.42 Property 9-a
34.4.3 Plantuauybscst
84.4.4 108 [S laF58 Feos

0.4.6 [isFS Transfer asi Capital Costa
3d.4.7 DSyu Faot Stos•sIeO•wrCoet.
3d.,.8 Seauriy StLact
ad4.4. Urdutym Staff cost
Sad- Subtotalleada Peruod.Depcatat Cots
SdA TOTAL PERIOD 3& COST

pEttlOD So -ISF51 DeC•.st natuui

Peiotd Se Dl:*coatoasmUsaias Acrtides
No direct activ-lies in this pV

Pees 3e Additional Coatl
3e0A tIPSI LtcearsTerrisntaton
Sa Subtotal Pe d, a Adoitiea! Costs

Peond 3A Coll.ts-al Costa
lo.l. Sa1swa too allot antc
3e.8 Sublotal Peris Boe Colaleatl Cot

Peitod o- Petuý&opeoleant cossts
o.4.1 l-souse

3.-4. FPoperty roses
3e.4.3 Heavs e.usip"tt restsl
8-.4.4 pFlas es ylwe•

3eZt.4 NRC (S F".
.C6 Socity•taff Cs

8.o. Udlity Stsffcost
Se.4 Subtutot• Pe id e Period-Depoeudet Cots
S..O TOTAL PERIOD 3. COST

824 82 907
-8,27 518 4,a87

. 03 84 647
9-,070 1.060 1%.4&0

-31.143 4,971 38.114
60,300 8.409 6s..ofl
00lO0 8.409 68,710

tot -
4.367

847
10.430

18.114
68.716
08.716

- 357,7380
- 545.097

0 80,517
* g3.1St7

- - - . .lI 8l 1.782 13.003 . t5.G53
- 1- 1. tO t 1.782 13,03 1t,663
- - *- 11.81S L71.28 13.483 18.663

748
748

- - - - - 48

24 2 26
3 0 0
26 1

-lag8 23 210 -
2 Q 2

26 4 s0
95 14 109

014 00 33-1
11.881 344 1,832 t.057 13.MG3

5
26
08

900

tOO

394
304 748

- 1.8054

23.574
-2.574

21.42 14 030 SO 1,135
1.242 14 13 5118 1,438

- 12 . * -

14
• 344

;40
82
4O

- 031

- .tO -1,408

L494 14 100 508 3,861

574 4.005
074 4.005

2 14
2 14

0 17
14 170
36 276
n2 35

4 44
I4 108

125 550o
329 1898
905 f,8916

4.005 11.818 1.35%8649 1.7975 2.M0
4".05 11.618 1.358.H49 17,799 Z-.a

Ito

378
078270

44
109

0.9]00

- -- - - 1,814
'-- 17.044

- I,018 1.03,543 27.298 18.801
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TABLE C-2
PEACM BOTTOM ATOMIC POWER STATION - UNIT 8

DETAILED COST ANALYSIS
(Thousands of 2002 Dollars)

AC~vlWDe-o Re...val Packaging TransPdf P....1.11 Vispos.1 Ogler 701J "Total UMTO.Tr, Management Restramtion Vowume Cl-s A Cla.s Cas GTCC Wel110A Craft Contra.1r
Iadexc ActivityDuscription cast cost coL os os Cst• osts C .nr.ln ots costs Co.". Cost CQ. F-tFat Cm, Feet Cu. F'=et C~u, "o Ccu. Feet Lbs. Manhours Manhou~rm

PERIOD 31- ISFSI Site Eootorstio

Peeod 3M Dictivewis;-llg Actpe ities
lie dtect actcielle. io thls petled

P.Atd SIAddltio.ol Coot.
3m.3. 151 P1d Re.rsvnono
BE"33 I Brddg. RIstoeatt
rS3.3 551.8 Eqipjto Rluiles R eostsantal

32...4 ISPSIs oeenlq Rlestarstion
f12 Subtotui Pied 3 Additioal Costa

Pse~d StCslsceol ose

31.3. SmeUl tool allowance
S2. Subtotal Pisod U Cllaterl. Costs

Poesed ZPe.d4-Depeudet Ckots
31.4.1 insurance
3.E4.2 PePstty tine
3114.3 2 a5 eqtidmeos rental.
3L4.4 Plonoeorlt budget
IMUS. S.osilt SetfCaat
114.6 UtItSy•ffCa-s
31.1 Sobtote peeto&3t FodstiDepeadeot, Cente
AID TOTALP8I OD 31023?

PERIOD . TOTALS

7OTAL COST TO DECODSDAISION

1,757
- 55 - -

1 -
12 -

! 6
* 6 - -

35 239 2.061
a 63

0 2
2 . 14

279 2,14U]

I I -
1 7 -

63 -
2

14
2.140

10.817 160
1.176

2G

2317 -

- 13.138 160

37 2 19 -9
- 173 17 1.9L 19L
- s 3 13 55 us -

42 6 48 48
47 7 64 54 1.550

- 202 33 2 3 232, 3,277
8 - 481 75 642 642.. 5.137

1.17 - 516 331 %.700• 2.788 - 13,336 5,237;7

30.5,97 14 le0 12,388 85.055 11]0,53 109,737 15,374 90.378 48M1m3 11,916 . 748 ,3.33,549 5315018 1,255,213

11.743 94J)93 122=53 4.420 16.0"M 95,723 348.493 112.097 705.080 492.,13 160.4r7 61,180 103173 -181.648 19.103 834 7,4 17.845.35 1.693.789 4.M
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TABLE C-2
PEACH BOTTOM ATOMIC POWER STATION - UNIT 3

DETAILED COST ANALYSIS
(Thousands of R1D02 Dollars)

I0ff.sil. LL"W lIR Spent Fuel sit. Prote~sedt BurialVolumoes Soclal UGtiiy-do
ADsty be-on RaouosI Posasogs Trtaspott PIo ssnq Disposal Other Toal Total Lk-- Ter. Manageoent 1otoroaton Volume Class A Class C U-ss C GDCC Wo.VtAt Coall Conloactor

dr Actlivliy DOescr Cost Cast Cools Costs Costs Costs Cost Coruinuency Costs, Cos" , Costs costs CuFeet Cu. Feet C u.Feet Cu.Feet Cs.Femt Lbs. Manhours Mwt,,,ts

fOTAL COST TO) DecomM1SiON Winh ShOD- CONTINGENCY- $01,0SA0 11-...sd. of 2002 d.Ulos

rOTAL NRC LICENSE TERMINATION COSTrIS 69.9%1 OR $492.04 th.ousands of 15M dolios

9PENT FUEL MNAGsEMENT COWT IS 212.76%05 OR; 0.457 tlssoad.s o 1041 Jell-

NON-NUCLEAR DEM5OLITION COST IS 1241' OIL' 551.780 thovuosado of 2001 dothoS

TOTAL PRIMARY SITIE RAI3WASTE VOLUIME BRUIED;s 107.717 .. hla1.9ols

I'OTAL SECOIIIIARY SITE RADWASTE VOLUME BURIEfr. SIAS7 oshlofo

OTA GRATR TANCLASS C RAXIWASTE VOLUME GEN4ERATED: 748 cubto Est

OTAL SCRAPF METAL REOVED. 46.1163 bo

OTAL CERLAPI LABOR RXUIRE11ENT&- 1,693.739 tuota-Lam,s

EotaNIS.o.
5,4. odoula tt Oio elsi

7 
ot ote&as oosuiuoosio bpetuu.

4 d- t..MO that this mfivit7 pesforread by doeomoisdaioog .tutf.
0. o.t;ort tbat lhds value iu too than 0.0 but is aa~oes.e
o. = =oti~o -- indirauartmovauslo

TLG S.-im~e, fhý TLOI Sndocotnc.Copyright PSE0 Ns~ucoar 199912000


