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Pursuant to 10 CFR 50.75(f)(1), on March 27, 2009, the FirstEnergy Nuclear Operating
Company (FENOC), on behalf of the subsidiaries of the FirstEnergy Corp., submitted
the biennial Decommissioning Funding Reports for the Beaver Valley Power Station
Unit Nos. 1 and 2, the Davis-Besse Nuclear Power Station, and the Perry Nuclear
Power Plant (Agencywide Documents Access and Management System [ADAMS]
Accession No. ML090970287). On June 4, 2009, a teleconference was held between
the NRC and FENOC staffs to discuss, in part, the status of the Beaver Valley Power
Station Unit No. 1 decommissioning funding. FENOC received a letter from the Nuclear
Regulatory Commission (NRC) dated June 18, 2009 (ADAMS Accession No.
ML091690470) indicating that the NRC believes that there is a shortfall in the
decommissioning funding for Beaver Valley Power Station Unit No. 1. A teleconference
was conducted between the NRC and FENOC staffs on July 1, 2009 to discuss the
issue. As a result of the teleconference, FENOC received a letter from the NRC dated
July 8, 2009 (ADAMS Accession No. ML091870757) which required FENOC to submit
a response concerning the Beaver Valley Power Station Unit No. 1 decommissioning
funding by July 31, 2009.

Attachment 1 provides the Beaver Valley Power Station Unit No. 1 decommissioning
funding status as of the end of 2008 that was contained in the FENOC March 27, 2009
letter (ADAMS Accession No. ML090970287) with additional information related to a
SAFSTOR analysis and the use of a present value calculation. Though FENOC
indicated in the March 27, 2009 letter that a shortfall existed when using the formula
method, information was presented indicating that when a site-specific SAFSTOR
analysis combined with an existing FirstEnergy Corp. Parental Guaranty is used, the
decommissioning funding for Beaver Valley Power Station Unit No. 1 is considered
adequate.
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During the June 4, 2009 teleconference with the NRC staff, FENOC reiterated its
position that when a SAFSTOR analysis is used in combination with an existing
FirstEnergy Corp. Parental Guaranty, the decommissioning funding for Beaver Valley
Power Station Unit No. 1 is considered adequate. During the teleconference, the NRC
indicated that three criterion need to be satisfied in order to use a SAFSTOR analysis.
The criteria are:

* The value of the SAFSTOR decommissioning funding needs to be greater than
the NRC minimum decommissioning funding value,

* The analysis needs to be provided to the NRC for review, and
* The analysis needs to include data for each year of the analysis.

Attachment 2 provides a copy of the Beaver Valley Power Station Unit No. 1 site-
specific SAFSTOR analysis. The attachment also contains copies of the supporting
Beaver Valley Power Station Unit No. 1 site-specific decommissioning analyses. The
first criterion is satisfied since the site-specific SAFSTOR analysis indicates that the
required decommissioning funding in 2008 dollars is $584,454,000, which is greater
than the NRC minimum funding amount of $396,954,000. The second criterion is
satisfied by the submission, for NRC review, of the Beaver Valley Power Station Unit
No. 1 site-specific SAFSTOR analysis contained in Attachment 2 of this submittal. The
third criterion is satisfied because the attached analysis includes information for each
year of the option. Based on the contents of Attachment 2, the Beaver Valley Power
Station Unit No. 1 site-specific SAFSTOR analysis combined with an existing
FirstEnergy Corp. Parental Guaranty, the decommissioning funding for Beaver Valley
Power Station Unit No. 1 provides reasonable assurance that adequate funds will be
available consistent with the use of a combination of methods that should be
acceptable to the NRC staff pursuant to 10 CFR 50.75(e)(1)(vi).

The present value method used to calculate the required amount of prepaid funds and
Guaranty is consistent with the methodology used in the NRC safety evaluations that
approved: 1) the transfer of the Millstone Nuclear Power Station, Unit Nos. 1, 2, and 3
to Dominion Nuclear Connecticut, Inc., dated March 9, 2001 (ADAMS Accession No.
ML010160314); 2) the transfer of the operating licenses for the Nine Mile Point Nuclear
Station, Unit Nos. 1 and 2 to Nine Mile Point Nuclear Station, LLC, dated June 22, 2001
(ADAMS Accession Number ML01 1520030); and 3) the transfer of the operating
licenses for the Beaver Valley Nuclear Power Station Unit Nos. 1 and 2, the Davis-
Besse Nuclear Power Station, and the Perry Nuclear Power Plant, to the extent held by
select subsidiaries of the FirstEnergy Corp., to the FirstEnergy Nuclear Generation
Corp., dated December 16, 2005 (ADAMS Accession Number ML053460182).

In accordance with 10 CFR 50.75(e)(1)(vi), there is reasonable assurance that
adequate decommissioning funding will be provided at the end of the current operating
license for Beaver Valley Power Station Unit No. 1. The current "prepaid" amount
required under the SAFSTOR analysis is assured through a combination of current
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pirepaid trust fund balances (approximately $201 million) and a Parent Guaranty ($80
million) that will be reviewed annually and adjusted, if necessary, to assure the then-
current required prepaid amount is satisfied through the combination of trust balances
and Guaranty amount. This annual assessment and adjustment is required under
Condition (2) to the NRC's Order dated December 16, 2005, which approved the
transfer of licenses to FirstEnergy Nuclear Generation Corp. (FENGenCo) (ADAMS
Accession No. ML053460182). In order to provide further assurance that these annual
adjustments will be implemented in a manner satisfactory to the NRC staff, FENOC
also proposes to implement an amendment to paragraph 8 of the existing Guaranty to
provide as follows:

The guarantor agrees to submit revised financial statements, financial test
data, and a special auditor's report and reconciling schedule to the NRC
annually within 90 days of the close of the parent guarantor's fiscal year.
In addition, within the same 90 day period, FENGenCo will annually
calculate the amount of decommissioning funding assurance required

. using the prepayment method as compared with the value of
decommissioning trust fund assets available. The Guarantor will increase
or decrease the Guaranty amount to cover the difference in value and
provide Notice to NRC, in the guarantor's annual submission, if any
change is made to the Guaranty amount as a result of the annual
assessment. If the NRC disagrees with the amount of increase or
decrease in the guaranty amount made in the annual assessment, upon
Notice issued by NRC to FENGenCo, FENGenCo shall promptly provide
alternative additional assurance in a form and amount to be approved by
the NRC.

FENOC intends to implement this amendment by October 1, 2009. This activity is
considered a regulatory commitment and is contained in Attachment 3 which lists
regulatory commitments.

In addition, FENOC is in the process of updating the Beaver Valley Power Station Unit
Nos. 1 and 2 decommissioning study. Completion of this study is anticipated in the
fourth quarter of 2009. Based upon the results of this study, and other factors, FENOC
will further evaluate the decommissioning funding assurance for the Beaver Valley
Power Station Unit No. 1 at the end of 2009 or early 2010. Thereafter, the FirstEnergy
Corp. Parental Guaranty may be adjusted as required to ensure that adequate
decommissioning funding for the Beaver Valley Power Station Unit No. 1 is assured.
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If there are any questions, or if additional information is required, please contact Mr.
Thomas A. Lentz, Manager - Fleet Licensing, at (330) 761-6071.

Sincerely,

Joseph J. Hag

Attachments
1. Decommissioning Funding Status Report - Beaver Valley Power Station, Unit No. 1
2. SAFSTOR Analysis for the Beaver Valley Power Station, Unit No. 1
3. Regulatory Commitment List

cc: NRC Region I Administrator
NRC Resident Inspector
NRR Project Manager
Director BRP/DEP
Site BRP/DEP Representative
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This report reflects FirstEnergy Corp.'s consolidated share of ownership interest in
Beaver Valley Power Station, Unit No. 1, as of December 31, 2008.

1. The minimum decommissioning fund estimate, pursuant to 10 CFR 50.75(b) and (c)
(see Schedule 1):

FirstEnergy Nuclear Generation Corp. (FENGenCo) $396,953,480

2. The amount accumulated in external trust funds at December 31, 2008:

FENGenCo $201,268,744

3. A schedule of the annual amounts over the number of years remaining to be
collected from ratepayers:

Amount Remaining $0
Number of years to Collect 0

4. The assumptions used regarding rates of escalation in decommissioning costs,
rates of earnings on decommissioning funds, and rates of other factors used in
funding projections:

Consolidated Ownership Interest in Unit 100%
"Real" Rate of Return through Dismantlement 2.00%
Year of Final Dismantlement 2035
Year of License Termination 2016

5. There are no contracts upon which the owners/licensees are relying pursuant to
10 CFR 50.75(e)(1)(v).

6. There has been no modification to the current method of providing decommissioning
funding assurance since the last submitted report.

7. There have been no material changes to the applicable trust agreement(s) since the
last submitted report.

8. FENOC recognizes that a shortfall exists when the existing trust balances and
assumed earnings are compared with the NRC formula amount calculated in Item 1,
above. FENOC developed a site-specific analysis using a SAFSTOR approach,
which is provided as Attachment 2. This analysis utilized an escalation rate of
3.4880%, a 2% real rate of return, and an estimated final year of dismantlement of
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2078. The analysis establishes a minimum estimate of prepaid decommissioning
funds to be required in the amount of $279,856,000. Assurance of this amount is
provided through a combination of methods using the current prepaid trust fund
balances and an existing Parental Guaranty in the amount of $80 million, which
must be adjusted annually, if necessary.

9. Present Value (PV) calculation (SAFSTOR Analysis):

Total Estimated Costs ($2008) $584,454,000
Total Costs for SAFSTOR Analysis (2016-2078) $3,182,172,000
PV of funds required to provide financial assurance $279,856,000
Less Trust balance as of December 31, 2008 - $201,268,744
Less FirstEnergy Corp. Parental Guaranty - $80,000,000
Total Excess $1,412,744

10. The PV method used to calculate the required amount of prepaid funds and
Guaranty is consistent with the methodology used in the NRC safety evaluations
that approved:.1) the transfer of the Millstone Nuclear Power Station, Unit Nos. 1, 2,
and 3 to Dominion Nuclear Connecticut, Inc., dated March 9, 2001 (ADAMS
Accession No. ML010160314); 2) the transfer of the operating licenses for the Nine
Mile Point Nuclear Station, Unit Nos. 1 and 2 to Nine Mile Point Nuclear Station,
LLC, dated June 22, 2001 (ADAMS Accession Number ML01 1520030); and 3) the
transfer of the operating licenses for the Beaver Valley Nuclear Power Station Unit
Nos. 1 and 2, the Davis-Besse Nuclear Power Station, and the Perry Nuclear Power
Plant, to the extent held by select subsidiaries of the FirstEnergy Corp., to the
FirstEnergy Nuclear Generation Corp., dated December 16, 2005 (ADAMS
Accession Number ML053460182).
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Schedule 1
FIRSTENERGY CORP.

Calculation of Minimum Financial Assurance Amount
December 31, 2008

BEAVER VALLEY POWER STATION, UNIT NO. 1

Pennsylvania Regions

Labor (L) = Northeast
Energy (E) = National
Waste Burial (B) = South Carolina

For PWR Unit
Adjustment

Factor
Escalation

FactorRatio

2.370
1.816
9.872

0.65
0.13
0.22

1.541
0.236
2.172

PWR Escalation Factor = 3.949

Base Amount for PWR between 1200 MWt and 3400 MWt = ($75m + 0.0088P)
(P = power level in megawatts thermal = 2,900)

($75 + 0.0088(2,900)) million =

Escalated Amount for unit =

,100,520,000 x

$100,520,000

3.949 = $396,953,480

Owner/Licensee
FirstEnergy Nuclear
Generation Corp.

Ownership

100.00% $396,953,480
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SAFSTOR Analysis ($ Thousands)
3.4880% Effective Escalation Rate included in the Cash Flows.
2•0000% NRC allowed Rate of Return
5.4880% Earnings Rate of Return

jFrost Fund Balance IShortfall"1

BALANCE REQUIRED _279.856 1201,269_ (78,587)_

NRC License
Termination Cost

Year Earnings Escalated $ Balance

1 2009 15,358 295,214
2 2010 16,201 311,416
3 2011 17,091 - 328,506
4 2012 18,028 - 346,535
5 2013 19,018 - 365,553
6 2014 20,062 - 385,614
7 201.5 21,163 - 406,777
8 201.6 22,324 (36,200) 392,901
9 2017 21,562 (60,756) 353,708

10 2018 19,411 (25,844) 347,275
11 2019 19,058 (26,505) 339,829
12 2020 18,650 (27,264) 331,214
13 2021 18,177 (18,506) 330,885
14 2022 18,159 (6,131) 342,913
15 2023 18,819 (6,343) 355,389
16 2024 19,504 (6,580) 368,313
17 2025 20,213 (6,791) 381,735
18 2026 20,950 (7,028) 395,657
19 2027 21,714 (7,273) 410,097
20 2028 22,506 (7,547) 425,057
21 2029 23,327 (7,790) 440,593
22 2030 24,180 (8,062) 456,711
23 2031 25,064 (8,343) 473,432
24 2032 25,982 (8,655) 490,759
25 2033 26,933 (8,933) 508j759.
26 2034 27,921 (9,245) 527,435
27 2035 28,946 (9,569) 546,812
28 2036 30,009 (9,932) 566,889
29 2037 31,111 (10,253) 587,747
30 2038. 32,256 (10,612) 609,390
31 2039 33,443 (10,987) 631,847
32 2040 34,676 (11,405) 655,118
33 2041 35,953 (11,777) 679,295
34 2042 37,280 (12,192) 704,383
35 2043 38,657 (12,623) 730,416
36 2044 40,085 (13,105) 757,396
37 2045 41,566 (13,534) 785,428
38 2046 43,104 (14,012) 814,520
39 2047 44,701 (14,510) 844,711
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40 2048 46,358 (15,065) 876,004
41 2049 48,075 (15,559) 908,520
42 2050 49,860 (16,113) 942,267
43 2051 51,712 (16,885) 977,294
44 2052 53,634 (17,324) 1,013,603
45 2053 55,627 (17,895) 1,051,335
46 2054 57,697 (18,532) 1,090,500
f47 2055 59,847 (19,194) 1,131,153
48 2056 62,078 (19,930) 1,173,300
49 2057 64,391 (20,577) 1,217,11.4
50 2058 66,795 (17,220) 1,266,689
51 2059 69,516 (17,833) 1,318,372
52 2060 *72,352 (18,517) 1,372,207
53 2061 75,307 (19,128) 1,428,386
54 2062 78,390 (19,809) 1,486,966
55 2063 81,605 (20,516) 1,548,055
56 2064 84,957 (21,305) 1,611,707
57 2065 88,450 (22,008) 1,678,150
58 2066 92,097 (22,793) 1,747,453
59 2067 95,900 (23,609) 1,819,744
60 2068 99,868 (24,518) 1,895,094
61 2069 104,003 (189,838) 1,809,258
62 2070 99,292 (407,675) 1,500,875
63 2071 82,368 (659,167) 924,076
64 2072 50,713 (319,861) 654,928
65 2073 35,942 (311,311) 379,559
66 2074 20,830 (23,070) 377,320
67 2075 20,707 (148,347) 249,680
68 2076 13,702 (135,446) 127,937.
69 2077 7,021 (133,128) 1,830
70 2078 100 (1,893) 38

(3,182,172)
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SAFSTOR Analysis Cash Flows (Escalated $) ($ Thousands)

Cost " cens Spent Fuel Site
Escalated $ Termination Management .Restoration

(1) Cost (2) (2) (2)

75.74% 18.87% 5.39%

2016 47,796 36,200 9,021 2,575
2017 80,218 60,756 15,141 4,321
2018 34,123 25,844 6,441 1,838
2019 34,995 26,505 6,605 1,885
2020 35,998 27,264 6,795 1,939
2021 24,434 18,506 4,612 1,316
2022 8,095 6,131 1,528 436
2023 8,375 6,343 1,581 451
2024 8,688 6,580 1,640 468
2025 8,967 6,791 1,692 483
2026 9,279 7,028 1,751 500
2027 9,603 7,273 1,813 517
2028 9,964 7,547 1,881 537
2029 10,286 7,790 1,941 554.
2030 10,645 8,062 2,009 573
2031 11,015 8,343 2,079 593
2032 11,428 8,655 2,157 616
2033 11,795 8,933 2,226 635
2034 12,206 9,245 2,304 658

.2035 12,634 9,569 2,385 681
2036 13;113 9,932 2,475 706
2037 13,537 10,253 2,555 729
2038 14,012 10,612 2,645 755
2039 14,506 10,987 2,738 781
2040 15,058 11,405 2,842 811
2041 15,549 11,777 2,935 838
2042 16,097 12,192 3,038 867
2043 16,667 12,623 .3,146 898
2044 17,303 13,105 3,266 932
2045 17,869 13,534 3,373 963
2046 18,501 14,012 3,492 997
2047 19,158 14,510 3,616 1,032
2048 19,891 15,065 3,754 1,072
2049 20,543 15,559 3,877 1,107
2050 21,274 16,113 4,015 1,146
2051 22,030 16,685 4,158 1,187
2052 22,874 17,324 4,317 1,232
2053 23,627 17,895 4,460 1,273
2054 24,469 18,532 4,618 1,318
2055 25,342 19,194 4,783 1,365
2056 26,315 19,930 4,967 1,418
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2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069.
2070
2071
2072
2073
2074
2075
2076
2077
2078

27,169
22,736
23,546
.24,449
25,255
26,155
27,088

.28,130
29,058
30,095
31,172
32,372

250,651
538,269
870,324
422,325
411,036

30,460
195,868
178,834
175,774

21499

4,201,544

20,577
17,220
17,833
18,517
19,128
19,809
20,516
21,305
22,008
22,793
23,609
24,518

189,838
407,675
659,167
319,861
311,311

23,070
148,347
135,446
133,128

1,893

3,182,172

5,128
4,291

4,444
4,615•
4,767
4,937
5,113

5,309
5,485
5,680
5,884
6,110

47,310
101,597
164,271

79,713
77,582

5,749
36,969
,33,754
%33,177

472

793,028

1,464
1,225
1,268
i,317
.1,361
1,409
1,459.
1,515
1 ,565
1,621
1,679
1,744

13,503
28,997
46,886
22,751
22,143

1,641
.10,552

9,634
• '9,469

135

226,343

(1) Refer to Pages 19-20 of 22 of the FINANCIAL ESCALATION ANAL YSIS for the DECOMMISSIONING
OF BEAVER VALLEY POWER STATION, October 2005, which is attached.

(2) Due to mathematical rounding performed by the EXCEL Spreadsheet,
some of the values may be different if hand calculations are performed.
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SAFSTOR Analysis Summary ($ Thousands)

NRC
Formula
Method

396,954

Site-
Specific
Costs

2005$(1)

527,327
131,415

37,508
696,250

% of
Total

,Cost .
Escalation

Rate

Site-
Specific
Costs

Escalated
to 2008$

SAFSTOR
NRC License Termination Cost
Spent Fuel Management
Site Restoration

75.74%
18.87%
5.39%

3.4880% 584,454 (2)

131,415
37,508

753,377
Total

SUMMARY
Balance Required 279,856
Trust Fund Balance 201,269

Shortfall/(Excess) 78,587

Current Parental Guaranty 80,000

(1) Reter to Page xv of xv of the DECOMMISSIONING COSTANALYSIS for the
BEAVER VALLEY POWER STATION, August 2005, which is attached.

(2) 2005 Site-Specific SAFSTOR cost escalated to 2008 exceeda the NRC Formula.
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EXECUTIVE SUMMARY

This report presents estimates of the cost to decommission the Beaver Valley Power
Station (Beaver Valley) for the identified decommissioning scenarios following the
scheduled cessation of plant operations. The analysis relies upon site-specific,
technical information, originally developed in an evaluation for the Duquesne Light
Company (the prior operator of Beaver Valley) in 1997[1] to reflect current
assumptions pertaining to the disposition of the nuclear units and relevant industry
experience in undertaking such projects. The updated estimates are designed to
provide the FirstEnergy Company (FirstEnergy) with sufficient information to
assess its financial obligations, as they pertain to the eventual decommissioning of
the nuclear station.

The primary goal of the decommissioning is the removal and disposal of the
contaminated systems and structures so that the plant's operating licenses can be
terminated. The analysis recognizes that spent fuel will be stored at the site in the
plant's storage pool and/or in an independent spent fuel storage installation (ISFSI)
until such time that it can be transferred to a U.S. Department of Energy (DOE)
facility. Consequently, the estimates also include those costs to manage and
subsequently decommission these storage facilities.

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 minimum cooling period of
approximately 5/ 2 years for the spent fuel that resides in the storage pool when
operations cease. In the scenarios evaluated, any residual fuel remaining in the
pool after the 5½2-year period is relocated to the ISFSI to await 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 or Commission) provided initial
decommissioning requirements in its rule adopted on June 27, 1988.[21 In this rule,

S 1 "Decommissioning Cost Study for the Beaver Valley Power Station," Document No. D04-1241-

002, TLG Services, Inc., October 1997.
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.
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the NRC set forth financial criteria for decommissioning licensed nuclear power
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."[13

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."[4] 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."(5l As with the SAFSTOR alternative,
decommissioning is currently required to be completed within 60 years.

The 60-year restriction has limited the practicality for the ENTOMB alternative at
commercial reactors that generate significant amounts of long-lived radioactive
material., In 1997, the Commission directed its staff to re-evaluate this alternative
and identify the technical requirements and regulatory actions that would be
necessary for entombment to become a viable option. The resulting evaluation
provided several recommendations, however, rulemaking has been deferred pending
the completion of additional research studies, e.g., on engineered barriers.

In 1996, the NRC amended its decommissioning regulations to clarify ambiguities
and codify procedures and terminology as a means of enhancing efficiency and
uniformity in the decommissioning process.[10  The amendments allow for greater

3 Ibid. Page FR24022, Column 3.
4 Ibid.
5 Ibid. Page FR24023, Column 2.
6 U.S. Code of Federal Regulations, Title 10, Parts 2, 50, and 51, "Decommissioning of Nuclear

Power Reactors," Nuclear Regulatory Commission, Federal Register Volume 611 (p 39278 et
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public participation and better define the transition process from Operations to
decommissioning. Regulatory Guide 1.184, issued in July 2000, further described
the methods and procedures acceptable to the NRC staff for implementing the
requirements of the 1996 amendments relating to the initial activities and major
phases of the decommissioning process. The costs and schedules presented in this
analysis follow the general guidance and processes described in the amended
regulations.

Decommissioning Scenarios

Two decommissioning scenarios are evaluated for the two nuclear units. The
scenarios selected are representative of alternatives available to the owner and are
defined as follows:

1. DECON: The operating licenses for Units 1 and 2 currently expire in January
2016 and May 2027, respectively. Given the large offset in shutdown dates,
Unit 1 is assumed to be placed into a SAFSTOR mode until after Unit 2 has
completed operations and begun field decommissioning activities. Unit 1 then
follows in the decommissioning sequence until the final site survey and
license termination. This sequence was developed so as to minimize the total
duration of the physical dismantling processes. Any residual spent fuel is
transferred to the existing site ISFSI so as to facilitate decontamination and
dismantling activities within the fuel handling building. Spent fuel storage
operations continue at the site until the transfer of the fuel to the DOE is
complete, assumed to be in the year 2053.

2. SAFSTOR: Both units are placed into safe-storage in the second scenario.
However, decommissioning is deferred beyond the fuel storage period to the
maximum extent possible; termination of the licenses would conclude within
the maximum required 60-year period. Spent fuel remaining in the spent
fuel storage pool after a minimum cooling period of 5½ years is transferred. to
the existing site ISFSI for interim storage. As with the first scenario,
decommissioning activities at the two units are sequenced and integrated so
as to minimize the total duration of the physical dismantling processes.

seq.), July 29, 1996.
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Methodology

The methodology used to develop the estimate described within this document
follows the basic approach originally presented in the cost estimating guidelines[7
developed by the Atomic Industrial Forum (now Nuclear Energy Institute). This
reference 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.

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 cost estimate.

Contingency

Consistent with cost estimating practice, contingencies are applied to the
S 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."'81 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 analysis, 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.

T.S. LaGuardia et al., "Guidelines for Producing Commercial Nuclear Power Plant
Decommissioning Cost Estimates," AIF/NESP-036, May 1986.
Project and Cost Engineers' Handbook, Second Edition, American Association of Cost Engi-
neers, Marcel Dekker, Inc., New York, New York, p. 239.

TLG Services, Inc.



Beaver Valley Power Station Document F07-1525-002, Rev. 0
Decommissioning Cost Analysis Page xi of xv

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 Policy Act" in 1980,t91 and its
Amendments of 1985,[1O0 the states became ultimately responsible for the disposition
of low-level radioactive waste generated within their own borders.

Beaver Valley is currently able to access the disposal facility in Barnwell, South
Carolina. However, in June 2000, South Carolina formally joined with Connecticut
and New Jersey to form the Atlantic Compact. The legislation provides for South
Carolina to gradually limit access to the Barnwell facility, with only Atlantic
Compact members having access to the facility after mid-year 2008. With the
closing of one of the two currently accessible commercial disposal sites, it is
reasonable to assume that additional disposal capacity will be available to support
reactor decommissioning, particularly for the isolation of the more highly
radioactive material that is not suitable for disposal elsewhere. For estimating
purposes, and as a proxy for future disposal facilities, waste disposal costs are
estimated using available pricing schedules for the currently operating facilities,
i.e., at Barnwell and the Envirocare facility in Utah.

High-Level Radioactive Waste Management

Congress passed the "Nuclear Waste Policy Act"["1 ] (NWPA) in 1982, assigning the
responsibility for disposal of the spent nuclear fuel created by the commercial
nuclear generating plants to the DOE. Two permanent disposal facilities were
envisioned, as well as an interim storage facility. To recover the cost, the legislation
created a Nuclear Waste Fund through which money is collected from the sale of
electricity generated by the power plants. The NWPA, along with the individual
disposal contracts with the 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. By January 1998, the DOE had failed to initiate the disposal of
spent nuclear fuel and high level waste, as required by the NWPA and the utility
contracts. As a result, utilities have initiated legal action against the DOE. While

9 L'ow-Level Radioactive Waste Policy Act of 1980," Public Law 96-573, 1980.
10 "Low-Level Radioactive Waste Policy Amendments Act of 1985," Public Law 99-240, 1986.

"Nuclear.Waste Policy Act of 1982 and Amendments," U.S. Department of Energy's Office of

Civilian Radioactive Management, 1982.
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legal actions continue, the DOE has no plans to receive spent fuel prior to
completing the construction of its geologic repository.

Operation of DOE's yet-to-be constructed repository is contingent upon the review
and approval of the facility's license application by the NRC, the successful
resolution of pending litigation, and the development of a national transportation
system. For comparison, the Private Fuel Storage consortium submitted an
application for an interim storage facility in 1997. The Atomic Safety and Licensing
Board only recently recommended that an operating license be granted for the
facility, after nearly eight years. With a more technically complex and politically
sensitive application for permanent disposal, it is not unreasonable to expect that
the NRC's approval to construct the repository at Yucca Mountain would require at
least as long a review period. Construction would therefore begin sometime around
the year 2010, at the earliest. The DOE 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. For estimating purposes, FirstEnergy has
assumed that the high-level waste repository, or some interim storage facility, will
be fully operational by 2015. This timetable is consistent with the findings of an
evaluation issued to Congress by the Government Accounting Office.[12]

The NRC requires that licensees 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.[13] The fuel will be stored in the storage pool and/or
an ISFSI located on the Beaver Valley site until the DOE has completed the
transfer.

The ISFSI, which is independently licensed and operated, will be operational prior
to the cessation of plant operations. For the DECON and SAFSTOR scenarios, the
facility is expanded to accommodate the inventory of spent fuel residing in the
plant's storage pools at the conclusion of the required cooling period. Once emptied,
the fuel handling buildings can be either decontaminated and dismantled or
prepared for long-term' storage.

The DOE's generator allocation/receipt schedules are based upon the oldest fuel
receiving the highest priority. Given this scenario and an anticipated rate of
transfer, spent fuel is projected to remain at the site for approximately 26 years
after the cessation of Unit 2 operations. Consequently, costs are included within the

12 "Technical, Schedule, and Cost Uncertainties of the Yucca Mountain Repository Project," GAO-

02-191, December 2001.
L"Domestic Lcensing of Production and Utilization Facilities," U.S. Code of Federal Regulations,

Title 10, Part 50.54 (bb).
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estimates for the long-term caretaking of the spent fuel at the Beaver Valley site
until the year 2053.

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 analysis assumes .that non-essential site structures within the
restricted access area are removed to a nominal depth of three feet below the local
grade level wherever possible. The site is then graded and stabilized.

Summary

The costs to decommission Beaver Valley were evaluated for two decommissioning
scenarios, i.e. the DECON and SAFSTOR decommissioning alternatives. Regardless
of the timing of the decommissioning activities, the estimates assume the eventual
removal of all the contaminated and activated plant components and structural
materials, such that the facility operator may then have unrestricted use of the site
with no further requirement for an NRC license. Delayed decommissioning is
initiated after the spent fuel has been removed from the site and is accomplished
within the 60-year period required by current NRC regulations. In the interim, the
spent fuel remains in storage at the site until such time that the transfer to a DOE
facility can be completed. Once the transfer is complete, the storage facilities are
also decommissioned.

The scenarios analyzed for the purpose of generating the estimates are 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 Appendices C and D. Cost summaries for the various scenarios, are
provided at the end of this section for the major cost components.
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SUMMARY OF DECOMMISSIONING COST ELEMENTS
SAFSTORIDECON

(thousands of 2005 dollars)

Activity Unit 1 Unit 2 Total

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management [1]
Spent Fuel Pool Isolation
Spent Fuel Management
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys
Property Taxes
Miscellaneous Equipment

13,282
87,255
13,202

7,427
46,781
14,883

260,576
9,900

95,909
24,226

5,486
10,633
40,246
8,935

11,002
93,005
13,572
7,461

52,740
17,447

206,371
6,600

78,481
16,426
4,172
9,171

29,503
5,903

24,284
180,260
26,773
14,888
99,521
32,330

466,947
16,501

174,390
40,652

9,658
19,804
69,749
..14,839

Total [21 638,742 551,854 1,190,596

NRC License Termination
Spent Fuel Management
Site Restoration

376,746
208,238

53,758

366,801
139,677
45,376-

743,548
347,914

99,134

[I Includes engineering and security
[21 Columns may not add due to rounding0
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SUMMARY OF DECOMMISSIONING COST ELEMENTS
SAFSTOR

(thousands of 2005 dollars)

Activity Unit 1 Unit 2 Total

Decontamination
Removal
Packaging
Transportation
Waste Disposal
Off-site Waste Processing
Program Management [1]
Spent Fuel Pool Isolation
Spent Fuel Management
Insurance and Regulatory Fees
Energy
Characterization and Licensing Surveys

* Property Taxes
Miscellaneous Equipment

11,235
76,156
10,288

5,440
38,000
16,263

299,203
9,900

92,768
41,000

8,024
10,633
58,764
18,574

12,042
103,930

10,347
5,660

39,432

17,767
286,871

6,600
75,323
34,112

7,651
10,633
48,021
19,461

23,277
180,086
20,635
11,100
77,432
34,030

586,074
16,501

168,090
75,112
15,675
21,266

106,785
38,035

Total [2] 696,250 677,849 1,374,098

NRC License Termination
Spent Fuel Management
Site Restoration

527,327
131,415
37,508

515,187
94,386
68,276

1,042,513
225,801
105,783

IR] Includes engineering and security
121 Columns may not add due to rounding
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1. INTRODUCTION

This report presents estimates of the cost to decommission the Beaver Valley Power
Station (Beaver Valley), for the scenarios described in Section 2, following a
scheduled cessation of plant operations. The analysis is designed to provide the
FirstEnergy Corporation (FirstEnergy) with sufficient information to assess its
financial obligations, as they pertain to the eventual decommissioning of the nuclear
station. It is not a detailed engineering document, but a financial analysis prepared
in advance of the detailed engineering that will be required to carry out the
decommissioning.

1.1 OBJECTIVES OF STUDY

The objectives of this study are to prepare comprehensive estimates of the
cost to decommission Beaver Valley, to provide a sequence or schedule for the
associated activities, and to develop waste stream projections from the
decontamination and dismantling activities. For the purposes of this study,
the shutdown of the two units is assumed to be on January 29, 2016 and May
27, 2027, respectively, the current operating licenses' expiration date.

1.2 SITE DESCRIPTION

The Beaver Valley Power Station is located on the south bend of the Ohio
River in Beaver County, 25 miles northwest of Pittsburgh, PA. The station is
comprised of two essentially identical pressurized water reactors with
supporting facilities.

The Nuclear Steam Supply System (NSSS) for each unit consists of a
pressurized water reactor system designed by Westinghouse Electric
Corporation. The Reactor Coolant System is comprised of the reactor vessel
and three heat transfer loops, each containing a vertical shell and U-tube
steam generator, and a vertical centrifugal reactor coolant pump. In
addition, the system includes an electrically heated pressurizer, a pressurizer
relief tank, and interconnecting piping and valves. The design reactor
thermal power level is 2,689 megawatts thermal. The corresponding net,
electrical output is approximately 821 and 831 megawatts electric,
respectively, for Units 1 and 2. The NSSS system is housed within the
Reactor Building, which is a heavily reinforced concrete, steel-lined vessel

Amo with a flat base mat, cylindrical walls, and a hemispherical dome.
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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 turbine consists of a high-
pressure double flow turbine element, four moisture separator/reheater
assemblies, and two double-flow low-pressure turbine elements, all aligned in
tandem. The generator is a hydrogen-cooled, rotor-arch-stator unit, driven at
1,800 rpm and rated as 1,026 MVA. The turbines are operated in a closed
feedwater cycle which 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 (CWS).

The CWS provides the cooling water for the main condenser of the turbine
generator unit. It is a closed-loop system consisting of cooling tower pumps, a
pumphouse, circulating water and blowdown piping, main condenser vacuum
priming system, mechanical tube cleaning system, and a natural draft cooling
tower. Makeup water is supplied to the closed loop CWS by discharging the
plant service water into the circulating water condenser discharge lines.

1.3 REGULATORY GUIDANCE

The Nuclear Regulatory Commission (NRC or Commission) provided initial
decommissioning requirements in its rule "General Requirements for
Decommissioning Nuclear Facilities," issued in June 1988.[1]* This rule set
forth financial criteria for decommissioning licensed nuclear power 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,"[21 which
provided additional 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.

The rule defined three decommissioning alternatives as being acceptable to
the NRC: DECON, SAFSTOR, and ENTOMB. The DECON alternative
assumes that any contaminated or activated portion of the plant's systems,

Annotated references for citations in Sections 1-6 are provided in Section 7.
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structures, and facilities are removed or decontaminated to levels that permit
the site to be released for unrestricted use shortly after the cessation of plant
operations. The rule 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 can 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 unrestricted release limits for 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.[31 The resulting feasibility study, based upon an
assessment by Pacific Northwest National Laboratory, concluded that the0 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 had considered
rulemaking to alter the 60-year time for completing decommissioning and to
clarify the use of engineered barriers for reactor entombments.[41 However,
the NRC staff has recommended that rulemaking be deferred, based upon
several factors, e.g., no licensee has committed to pursuing the entombment
option, the unresolved issues associated with the disposition of greater-than-
Class C material (GTCC), and the NRC's current priorities, at least until
after the additional research studies are complete. The Commission
concurred with the staff's recommendation.

The NRC published revisions to the general requirements for
decommissioning nuclear power plants in 1996.[1] When the regulations were
originally adopted in 1988, it was assumed that the majority of licensees
would decommission at the end of the facility's operating licensed life. Since
that time, several licensees permanently and prematurely ceased operations.
Exemptions from certain operating requirements were required once the
reactor was defueled to facilitate the decommissioning. 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
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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 will submit written certification to
the NRC within 30 days after the decision to cease operations. Certification
will also be required once the fuel is permanently removed from the reactor,
vessel. Submittal of these notices will 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 is 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 is required to submit an application to the
NRC to terminate the license, which will include a License Termination Plan
(LTP).

1.3.1 Nuclear Waste Policy Act

Congress passed the Nuclear Waste Policy Act(6] (NWPA) in 1982,
assigning the responsibility for disposal of the spent nuclear fuel
created by the commercial nuclear generating plants to the U.S.
Department of Energy (DOE). Two permanent disposal facilities and
an interim storage facility were envisioned. To recover the cost, the
legislation created a Nuclear Waste Fund through which money is
collected from the sale of electricity generated by the power plants.
The NWPA, along with the individual disposal contracts with the
utilities, specified that the DOE was to begin accepting spent fuel by
January 31, 1998.

After pursuing a national site selection process, the NWPA 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 (1998 to 2003) in the
opening date for the repository. Two years later, in 1989, an additional
seven-year delay was announced, primarily due to problems in
obtaining the permits necessary from the state of Nevada to perform
the required characterization of the site. In 2005, the DOE stated that

operations at the repository would not begin before 2012 due to delays

in the license application.
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Generators have responded to this impasse by initiating legal action
against the DOE and constructing supplemental storage as a means of
maintaining necessary fuel storage operating margins. In an August
2000 ruling,[71 the U.S. Court of Appeals for the Federal Circuit
reaffirmed the utility position that DOE had breached its contractual
obligation. The DOE 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 the DOE has no plans to receive spent fuel from
the commercial reactors until the repository is operational.

The NRC requires that licensees 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,
pursuant to Title 10 of the Code of Federal Regulations (10 CFR),
§50.54 (bb).I~1 This funding requirement is fulfilled through inclusion
of certain high-level waste cost elements in the decommissioning
estimates, as identified in Section 3.

FirstEnergy expects to construct an independent spent fuel storage
installation (ISFSI) on the Beaver Valley site prior to final plant
shutdown to support plant operations. It is expected that this facility
will be available to support decommissioning operations. In the
scenarios evaluated, the ISFSI is expanded to accommodate the
inventory of spent fuel residing in the plant's storage pools at the
conclusion of the required cooling period. Once emptied, the fuel
handling buildings can be either decontaminated and dismantled or
prepared for long-term storage.

For estimating purposes, the DOE is assumed to initiate spent fuel
receipt from commercial generators in the year 2015. The DOE's
generator allocation/receipt schedules are based upon the oldest fuel
receiving the highest priority. 'Given this scenario and an anticipated
rate of transfer, spent fuel is projected to remain at the Beaver Valley
site for approximately 26 years after the cessation of operations at Unit
2. Consequently, costs are included within the analysis for the
continued operation of the storage pool and the expansion of the ISFSI,
as required, and for the long-term caretaking of the spent fuel at the
site until the year 2053.
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1.3.2 Low-Level Radioactive Waste Acts

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. Congress passed the
"Low-Level Radioactive Waste Policy Act" in 1980,[91 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 for implementation. After little progress, the "Low-Level
Radioactive Waste Policy Amendments Act of 1985,"[1°1 extended the
implementation schedule, with specific milestones and stiff sanctions
for non-compliance. However, to date, no new compact facilities have
been successfully sited, licensed, and constructed.

Beaver Valley is currently able to access the disposal facility in
Barnwell, South Carolina. However, in June 2000, South Carolina
formally joined with Connecticut and New Jersey to form the Atlantic
Compact. The legislation provides for South Carolina to gradually limit
access to the Barnwell facility, with only Atlantic Compact members
having access to the facility after mid-year 2008. With the closing of
one of the two currently accessible commercial disposal sites, it is
reasonable to assume that additional disposal capacity will be
available to support reactor decommissioning, particularly for the
isolation of the more highly radioactive material that is not suitable for
disposal elsewhere. For estimating purposes, and as a proxy for future
disposal facilities, waste disposal costs are estimated using available
pricing schedules for the currently operating facilities, i.e., at Barnwell
and the Envirocare facility in Utah.

1.3.3 Radiolo-ical Criteria for License Termination

In 1997, the NRC published Subpart E, "Radiological Criteria for
License Termination,"[11 ] amending 10 CFR §20. This subpart provides
radiological criteria for releasing a facility for unrestricted use. The
regulation states that the site can 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 that residual radioactivity
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has been reduced to levels that are As Low As Reasonably Achievable
(ALARA). The decommissioning estimates for Beaver Valley assume
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).I12]
An additional limit of 4 millirem per year, as defined in 40 CFR
§141.16, is applied to drinking water.[13]

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) [14] provides
that EPA will defer exercise of authority under CERCJA 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 the 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 the EPA. However, if there
are other hazardous materials on the site, the EPA may be involved in
the cleanup. As such, the possibility of dual regulation remains for
certain licensees. The present study does not include any costs for this
occurrence.
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2. DECOMMISSIONING ALTERNATIVES

Detailed cost estimates were developed to decommission Beaver Valley utilizing the
approved decommissioning alternatives: DECON and SAFSTOR. Although the
scenarios differ with respect to technique, process, cost, and schedule, they attain
the same result: the ultimate release of the site for unrestricted use.

Two decommissioning scenarios were evaluated for the two nuclear units. The
scenarios selected are representative of alternatives available to the owner and are
defined as follows:

1. DECON: The operating licenses for Units 1 and 2 currently expire in January
2016 and May 2027, respectively. The first scenario assumes that
decommissioning activities at the two units are sequenced and integrated so
as to minimize the total duration of the physical dismantling processes. Any
residual spent fuel is transferred to the ISFSI so as to facilitate
decontamination and dismantling activities within the fuel handing building.
Spent fuel storage operations continue at the site until the transfer of the fuel
to the DOE is complete, assumed to be in the year 2053.

2. SAFSTOR: The units are placed into safe-storage in the second scenario.
However, decommissioning is deferred beyond the fuel storage period to the
maximum extent possible; termination of the licenses would conclude within
the maximum required 60-year period. Spent fuel remaining in the spent fuel
storage pool after a minimum cooling period of 5½ years is transferred to the
ISFSI for interim storage. As with the first scenario, decommissioning
activities at the two units are sequenced and integrated so as to minimize the
total duration of the physical dismantling processes.

The following sections describe the basic activities associated with each 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 deactivation
and closure. During the first phase, notification is to be provided to the NRC
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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 Beaver Valley 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 DECON

The DECON alternative, as defined by the NRC, is "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." This study does not address the cost to dispose of
the spent fuel residing at the site; such costs are funded through a surcharge
on electrical generation. However, the study does estimate the costs incurred
with the interim on-site storage of the fuel pending shipment by the DOE to
an off-site disposal facility.

2.1.1 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.

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
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of the PSDAR, the NRC will make the document available to the public
for comment in a 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 GTCC, as defined by 10 CFR
§61. Major components are further defined as comprising the reactor
vessel and internals, large bore reactor coolant 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,
0 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
that 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, with the development of the
PSDAR, activity specifications, cost-benefit and safety analyses, and
work packages and procedures, would be assembled to support the
proposed decontamination and dismantling activities.
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Site Preparations

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

*Initial characterization of the site and surrounding environs. This
includes radiation surveys of work areas, major components
(including the reactor vessel and its internals), internal piping, and
primary shield cores.

*Expansion of the existing ISFSI for the interim storage of spent fuel
in the fuel storage pool.

*Isolation of the spent fuel storage pools and fuel handling systems,
such that decommissioning operations can commence on the
balance of the plant. Decommissioning operations are scheduled
around the fuel handling area to optimize the overall project
schedule. The fuel is transferred to the DOE or the ISESI as it
decays to the point that it meets the heat load criteria of- the0 containers. Consequently, it is assumed that the fuel pools remain
operational for approximately 5Y2 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-act 'ive waste, resins, filter media, metallic
and non-metallic components generated in decommissioning), site
security and emergency programs, and industrial safety.,

2.1.2 Period 2 - Decommissioning Operations

This period includes the physical decommissioning activities associated
with the removal and disposal of contaminated and activated
components and structures, including the successful termination of the
10 CFR §50 operating licenses.' Significant decommissioning activities
in this phase include:
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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. Modifications may be required to the containment
structure to facilitate access of large/heavy equipment.
Modifications may also be required to the refueling area of the
buildings 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.

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

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

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

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

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

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

Segmentation of the reactor vessel. A shielded platform is installed
for segmentation as cutting operations are performed in-air using
remotely operated equipment within a contamination control
envelope. The water level is 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 neutron shield tank, the
concrete biological shield, and accessible contaminated concrete
surfaces. If dictated by the steam generator and pressurizer
removal scenarios, those portions of the associated steam generator
cubicles necessary for access and component extraction are
removed.

0 Removal of the steam generators and pressurizer for material
recovery and controlled disposal. These components can serve as
their own burial containers provided that all penetrations are
properly sealed and the internal contaminants are stabilized, e.g.,
with grout. Steel shielding will be added, as necessary, to those
external areas of the package to meet transportation limits and
regulations.

- Transfer-of the spent fuel from the storage pool to the DOE and
ISFSI pad for interim storage.

At least two years prior to the anticipated date of license termination,
an LTP is required. Submitted as a supplement to the Final Safety
Analysis Report (FSAR) or its 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. With the release criteria established
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via the approved LTP, 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 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 structures.

Removal of the contaminated equipment and material from the
auxiliary and fuel buildings, and any other contaminated facility.
Use radiation and contamination control techniques until radiation
surveys indicate that the structures and equipment can 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 is 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, ýand 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 the "Multi-Agency Radiation Survey and Site
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Investigation Manual (MARSSIM)."[1 5] 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.

2.1.3 Period 3 - Site Restoration

Following completion of decommissioning operations, site restoration
activities will begin. Efficient removal of the contaminated materials
and verification that residual radionuclide concentrations are below
the NRC limits will result in substantial damage to many of the
structures. Although performed in a controlled, safe manner, blasting,
coring, drilling, scarification (surface removal), and the other
decontamination activities will substantially degrade power block
structures including the reactor and auxiliary buildings. Under certain
circumstances, verifying that subsurface radionuclide concentrations
meet NRC site release requirements will 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
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work force already mobilized on site is more efficient than if the
process were deferred. Site facilities quickly degrade without
maintenance, adding additional expense and creating potential
hazards to the public as well as to future workers. Abandonment
creates a breeding ground for vermin infestation as well as other
biological hazards.

This cost study presumes that non-essential structures and site
facilities are 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, as well as 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 to
an off-site area for disposal as construction debris.

2.1.4 ISFSI Operations and Decommissioning

The ISFSI will continue to operate under a separate and independent
license (10 CFR §72) following the termination of the §50 operating
licenses. Assuming the DOE starts accepting fuel in 2015, transfer of
spent fuel from Beaver Valley is anticipated to begin in 2015 and
continue through the year 2053.

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 assumed design for the ISFSI is based upon the use of a multi-
purpose canister and a concrete overpack for pad storage. For purposes
of this cost analysis, it is assumed that once the inner canisters
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containing the spent fuel assemblies have been removed, any required
decontamination performed, 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 will then be
removed, and the area graded and landscaped to conform to the
surrounding environment.

2.2 SAFSTOR

The NRC defines SAFSTOR 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." The facility is left intact
(during the dormancy period), with structures maintained in a sound
condition. Systems not required to operate in support of the spent fuel pool or
site surveillance and security are drained, de-energized, and secured.
Minimal cleaning/removal of loose contamination and/or fixation and sealing
of remaining contamination is performed. Access to contaminated areas is
secured to provide controlled access for inspection and maintenance.

The engineering and planning requirements are similar to those for the
DECON alternative, although a shorter time period is expected for these
activities due to the more limited work scope. Site preparations are also
similar to those for the DECON alternative. However, with the exception of
the required radiation surveys and site characterizations, the mobilization
and preparation of site facilities is less extensive.

2.2.1 Period 1- Preparations

Preparations for long-term storage include the planning for permanent
defueling of the reactors, revision of technical specifications
appropriate to the operating conditions and requirements, a
characterization of the facility and major components, and the
development of the PSDAR.

The process of placing the plant in safe-storage includes, but is not
limited to, the following activities:

Isolation of the spent fuel storage services and fuel handling
systems located in the fuel handling buildings so that safe-storage
operations may commence on the balance of the plant. This activity
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may be carried out by plant personnel in accordance with existing
operating technical specifications. Activities are scheduled around
the fuel handling systems to the greatest extent possible.

0 Draining and de-energizing of the non-contaminated systems not
required to support continued site operations or maintenance.

* Disposing of contaminated filter elements and resin beds not
required for processing wastes from layup activities for future
operations.

0 Draining of the reactor vessel, with the internals left in place and
the vessel head secured.

* Draining and de-energizing non-essential, contaminated systems
with decontamination as required for future maintenance and
inspection.

* Preparing lighting and alarm systems whose continued use is
required; de-energizing portions of fire protection, electric power,
and HVAC systems whose continued use is not required.

• Cleaning of the loose surface contamination from building access
pathways.

Performing an interim radiation survey of plant, posting warning
signs where appropriate.

Erecting physical barriers and/or securing all access to radioactive
or contaminated areas, except as required for inspection and
maintenance.

* Installing security and surveillance monitoring equipment and
relocating security fence around secured structures, as required.

2.2.2 Period 2 - Dormancy

The second phase identified by the NRC in its rule addresses licensed
activities during a storage period and is applicable to the dormancy
phases of the deferred decommissioning alternatives. Dormancy
activities include a 24-hour security force, preventive and corrective
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maintenance on security systems, area lighting, general building
maintenance, heating and ventilation of buildings, routine radiological
inspections of contaminated structures, maintenance of structural
integrity, and a site environmental and radiation monitoring program.
Resident maintenance personnel perform equipment maintenance,
inspection activities, routine services to maintain safe conditions,
adequate lighting, heating, and ventilation, and periodic preventive
maintenance on essential site services.

An environmental surveillance program is carried out during the
dormancy period to ensure that releases of radioactive material to the
environment are prevented and/or detected and controlled. Appropriate
emergency procedures are established and initiated for potential
releases that exceed prescribed limits. The environmental surveillance
program constitutes an abbreviated version of the program in effect
during normal plant operations.

Security during the dormancy period is conducted primarily to prevent
unauthorized entry and to protect the public from the consequences of
its own actions. The security fence, sensors, alarms, and other
surveillance equipment provide security. Fire and radiation alarms are
also monitored and maintained. While remote surveillance is an
option, it does not offer, the immediate response time of a physical
.presence.

The transfer of the spent fuel to a DOE facility continues during this
period until complete.

Given the offset in the final shutdown dates for Units 1 and 2, their
dormancy lengths will not be the same length; Unit 2 will be in
dormancy for eleven years less than Unit 1, to allow synchronization of
the decommissioning activities and thereby reduce total
decommissioning costs.

After an optional period of storage (such that license termination is
accomplished within 60 years of final shutdown), it is required that the
licensee submit an application to terminate the license, along with an
LTP (described in Section 2.1.2), thereby initiating the third phase.
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2.2.3 Periods 3 and 4 - Delayed Decommissioning

Prior to the commencement of decommissioning operations,
preparations are undertaken to reactivate site services and prepare for
decommissioning. Preparations include engineering and planning, a
detailed site characterization, and the assembly of a decommissioning
management organization. Final planning for activities. and the
writing of activity specifications and detailed procedures are also
initiated at this time.

Much of the work. in developing a termination plan is relevant to the
development of the detailed engineering plans and procedures. The
activities associated with this phase and the follow-on decontamination
and dismantling processes are detailed in Sections 2.1.1 and 2.1.2. The
primary difference between the sequences anticipated for the DECON
and deferred scenarios is the absence, in the latter, of any constraint
on the availability of the fuel storage facilities located within the fuel
handling buildings for decommissioning.

Variations in the length of the dormancy period are expected to have
little effect upon the quantities of radioactive wastes generated from
system and structure removal operations. Given the levels of
radioactivity and spectrum of radionuclides expected from thirty to
forty years of plant operation, no plant process system identified as
being contaminated upon final shutdown will become releasable due to
the decay period alone, i.e., there is no significant reduction in the
waste generated from the decommissioning activities. However, due to
the lower activity levels, a greater percentage of the waste volume can
be designated for off-site processing and recovery.

The delay in decommissioning also yields lower working area radiation
levels. As such, the estimates for the SAFSTOR alternative incorporate
reduced ALARA controls due to SAFSTOR's lower occupational
exposure potential.

Although the initial radiation levels due to 60 Co will decrease during
the dormancy period, the internal components of the reactor vessel will
still exhibit sufficiently high radiation dose rates to require remote
sectioning under water due to the presence of long-lived radionuclides
such as 94b 59i and 63Ni. Therefore, the dismantling procedures0 described for the DECON alternative would still be employed during
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deferred scenarios. Portions of the biological shield will still be
radioactive due to the presence of activated trace elements with long
half-lives (152Eu and 154Eu). Decontamination will require controlled
removal and disposal. It is assumed that radioactive corrosion products
on inner surfaces of piping and components will not have decayed to
levels that will permit unrestricted use or allow conventional removal.
These systems and components will be surveyed as they are removed
and disposed of in accordance with the existing radioactive release
criteria.

2.2.4 Period 5 - Site Restoration

Following completion of decommissioning operations, site-restoration
activities can begin. If the site structures are to be dismantled,
dismantling as a continuation of the decommissioning process is clearly
the most appropriate and cost-effective option, as described in Section
2.1.3. The basis for the dismantling cost in the deferred scenarios is
consistent with that described for DECON, presuming the removal of
structures and site facilities to a nominal depth of three feet below
grade and the limited restoration of the site.

TLG Services, Inc.



Beaver Valley Power Station Document F07-1525-002, Rev. 0
Decommissioning Cost Analysis Section 3, Page I of 26

3. COST ESTIMATE

The cost estimates prepared for decommissioning Beaver Valley consider the unique
features of the site, including the NSSS, power generation systems, support
services, site buildings, and ancillary facilities. The basis of the estimates, including
the sources of information relied upon, the estimating methodology employed, site-
specific considerations, and other pertinent assumptions, is described in this section.

3.1 BASIS OF ESTIMATE

The estimates were developed with site-specific, technical information
originally developed in an evaluation prepared for Duquesne Light Company
(the former operator of Beaver Valley) in 19971161. The information was
reviewed for the current analysis and updated as deemed appropriate. The
site-specific considerations and assumptions used in the previous evaluation
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 the. estimates follows the basic approach
originally presented in the AIF/NESP-036 study report, "Guidelines for
Producing Commercial Nuclear Power Plant Decommissioning Cost
Estimates,"E1 7l and the DOE "Decommissioning Handbook."[ 181 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.[19]

This report also meets the requirements for layout and level of detail as set
forth in Regulatory Guide 1.202, "Standard Format and Content of
Decommissioning Cost Estimates for Nuclear Power Reactors" [20]

S
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This analysis 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, Saxton, Humboldt Bay-3, Oyster Creek, Connecticut
Yankee, and San Onofre-1 nuclear units have provided additional insight into
the process, the regulatory aspects, and the 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:

0 Access Factor 10% to 20%
0 Respiratory Protection Factor 10% to 50%
* Radiation/ALARA Factor 10% to 40%
* Protective Clothing Factor 10% to 30%
* Work Break Factor 8.33%

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 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
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loading and event sequencing considerations. The scheduling of conventional
removal and dismantling activities are based 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 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 cost estimate.I

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 the
DECCEIR 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[211 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 analysis are based upon ideal conditions and
maximum efficiency; therefore, consistent with industry practice, a
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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 analysis, 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
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, can 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 is the disposition of the

reactor vessel and internal components, now highly radioactive after a
lifetime of exposure to core activity. The disposition of these
components forms the basis of the critical path (schedule) for
decommissioning operations. Cost and schedule are interdependent,
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
expected optimization, however, 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
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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 ranged from 10% to
75%, depending on the degree of difficulty judged to be appropriate
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 contingency values are applied to the appropriate components of
the estimates on a line item basis. A composite value is then reported
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at the end of each estimate. For example, the composite contingency
values reported for the DECON alternative are 17.16%. and 17.98% for
Units 1 and 2, respectively. Values for the SAFSTOR alternative are
delineated within the detailed cost tables in Appendix D.

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:

* 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
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timetable for such, e.g., the start and rate of acceptance of spent
fuel by the DOE.

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
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 cost to the estimate for financial
risk, since there is insufficient historical data from which to project
future liabilities. Consequently, the areas of uncertainty or risk are
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 Management

The cost to dispose of spent fuel generated from plant operations is not
reflected within the estimates to decommission the Beaver Valley site.
Ultimate disposition of the spent fuel is within the province of the
DOE's Waste Management System, as defined by the NWPA. As such,
the disposal cost is financed by a 1 mill/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 reactors 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 below.
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The total inventory of assemblies that will require handling 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 maximum rate at which the fuel is
removed from the commercial sites is based upon an annual capacity at
the geologic repository of 3,000 metric tons of uranium (MTU). Any
delay in the startup of the repository or decrease in the rate of
acceptance will correspondingly prolong the transfer process and result
in the fuel remaining at the site longer.

In both scenarios, the ISFSI will continue to operate until such time
that the transfer of spent fuel to the DOE can be completed. Assuming
that the DOE commences repository operation in 2015, fuel is projected
to be removed from the Beaver Valley site by the year 2053.

Operation and maintenance costs for the storage facilities are included
within the estimates and address the cost for staffing the facilities, as
well as security, insurance, and licensing fees. The estimates include
the costs to purchase, load, and transfer the fuel storage canisters.
Costs are also provided for the final disposition of the facilities once the
transfer is complete.

Repository Startup

Operation of the DOE's yet-to-be constructed geologic repository is
contingent upon the review and approval of the facility's license
application by the NRC, the successful resolution of pending litigation,
and the development of a national transportation system.' For
comparison, the Private Fuel Storage consortium submitted an
application for an interim storage facility in 1997. The Atomic Safety
and Licensing Board only recently recommended that an operating
license be granted for the facility, after nearly eight years. With a more
technically complex and politically sensitive application for permanent
disposal, it is *not unreasonable to expect that NRC approval to
construct the repository at Yucca Mountain will require at least as long
a review period. Construction would therefore begin sometime around
the year 2010, at the earliest. Therefore, the spent fuel management
plan described in this section is predicated upon the DOE initiating the
pickup of commercial fuel in the year 2015. This timetable is
consistent with the findings of an evaluation issued to Congress by the
Government Accounting Office.[22]
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Spent Fuel Management Model

The FirstEnergy nuclear fleet consists of 4 units at 3 sites in Ohio and
Pennsylvania. The ability to complete the decommissioning of these
units, particularly for the DECON alternative, is highly dependent
upon when the DOE is assumed to remove spent fuel from the sites.

The DOE's repository program assumes that spent fuel will be
accepted for disposal from the nation's commercial nuclear plants in
the order (the "queue") in which it was removed from service ("oldest
fuel first").[23l A spent fuel management model developed by
FirstEnergy was used to determine when the DOE would provide
allocations in the queue for removal of spent fuel from the individual
sites. Repository operations were based upon annual industry-wide
acceptance rates of 400 MTU/year for year 1, 600 MTU/ year for year 2,
1200 MTU/year for year 3, 2000 MTU/year for year 4, and 3000
MTU/year for year 5 and beyond. [24]

ISFSIs are constructed as necessary to maintain full-core discharge
capability at the individual sites; all FirstEnergy sites will construct
ISFSIs during plant operations, prior to license expiration and
decommissioning activities.

Canister Design

A multi-purpose storage canister (similar to the HOLTEC HI-STORM
system), with a 32-fuel assemblies capacity, is assumed for future cask
acquisitions. A unit cost of $420,000 is used for pricing the internal
multi-purpose canister (MPC), with an additional cost of $330,000 for
the concrete overpack. The DOE is assumed to provide the MPC for
fuel transferred directly from the pool to the DOE at no cost to the
owner.

Canister Loading and Transfer

An average cost of $300,000 is used for the labor to load, seal and
transport the spent fuel from the pool to the ISFSI pad, based upon
industry experience. For estimating purposes, $100,000 is used to
estimate the cost to transfer the fuel from the ISFSI to the DOE.
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Operations and Maintenance

Annual costs (excluding labor) of approximately $630,576 and $75,353
are used for operation and maintenance of each spent fuel pool and the
ISFSI, respectively.

ISFSI Design Considerations

A multi-purpose (storage and transport) dry shielded storage canister
with a vertical, reinforced concrete storage overpack is used as a basis
for the cost analyses. Approximately 50% of the overpacks 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 to dispose of this
material, as well as the demolition of the ISFSI facility, is included in
the estimates.

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 (for DECON alternative only). A decontamination factor
(average reduction) of 10 is assumed for the process.

The reactor pressure vessel and internal components are segmented for
disposal in shielded, reusable transportation casks. Segmentation is
performed in the refueling canal, where a turntable and remote cutter
are installed. The vessel is 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, the DOE
has indicated it will accept this waste for disposal at the future high-
level waste repository.[25] 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
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waste form requirements. As such, for purposes of this study, the
GTCC has 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 the DOE would accept this waste prior to completing the transfer
of spent fuel. Therefore, until such time the DOE is ready to accept
GTCC waste, it is reasonable to assume that this material would
remain in storage at the Beaver Valley site.
Intact disposal of the reactor vessel and internal components can
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, its location 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 Beaver
Valley 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, the study
assumes the reactor vessel will require segmentation, as a bounding
condition.

It is expected that Beaver Valley Unit 1 will replace its reactor vessel
closure head. This original closure head will be stored on site, within a
concrete protective structure. The cost for transportation and disposal
of this original closure head has been included in this analysis.
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3.4.3 Primary System Components

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

A trolley crane will be set up for the removal of the generators. It can
also 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.
Interferences within the work area, such as grating, piping and other
components, will be removed to create sufficin laydown space for
processing these large components.

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 to be staged at an on-site
storage area and await transport to the disposal facility. The
pressurizer will be removed using the same technique. Each
component will then be loaded onto a railcar for transport to the
disposal facility.

Reactor coolant 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 transported by shielded van. The
reactor coolant pumps and motors are lifted out intact, packaged, and
transported for disposal.
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Beaver Valley Unit 1 is expected to replace its original set of steam
generators; this original set will be stored on site, within a concrete
protective structure. The cost for transportation and disposal of this
original set of Unit 1 steam generators has been included in this
analysis.

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 condensers will also be disassembled
and moved to a laydown area. Clean material is released on site as
scrap metal; radioactive or potentially radioactive material is then
prepared for transportation to an off-site recycling facility where it will
be surveyed and designated for either decontamination or volume
reduction, 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.[261 The contaminated material will be
packaged in Industrial Packages (IP 1, 2, or 3, as defined in subpart
173.411) 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
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permissible was based upon the license limits of the available shielded
transport casks. The segmentation scheme for the vessel and internal
segments is 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, rail,
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 the Envirocare facility in Clive,
Utah. Memphis, Tennessee, is used as the destination for off-site
processing. Transportation costs are estimated using published tariffs
from Tri-State Motor Transit.[27]

3.4.6 Low-Level Radioactive Waste Disposal

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

Material requiring controlled disposal is packaged and transported to
the Envirocare facility in Clive, Utah. Since Envirocare is currently
unable to receive Class B and C waste, Barnwell rates are used as a
proxy. Surcharges are added for the highly-activated components, e.g.,
generated in the segmentation of the reactor vessel.

3.4.7 Secondary Side Systems Survey and Release

System components including piping, pumps, valves, heat exchangers,
tankage, etc that come into contact with water from the secondary
side of the main steam generators are assumed to be suspect and
must be 100% surveyed prior to release as clean material. This survey
will be conducted off site by GTS Duratek or other vendor using the
State of Tennessee's Green is Clean criteria. Shipping costs to
Tennessee, and survey costs of $0.60 per pound have been included in
these estimates.

TLG Services, Inc.



.Beaver Valley Power Station Document F07-1525-002, Rev. 0
Decommissioning Cost Analysis Section 3, Page 15 of 26

3.4.8 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 the
owner's own future plans for the site.

Non-essential structures or buildings severely damaged in
decontamination process are removed to a nominal depth of three feet
below grade. Concrete rubble generated from demolition activities is
processed and made available as clean fill. The excavations will be
regraded such that the power block area will have a final contour
consistent with adjacent surroundings.

The estimates do 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.

3.5 ASSUMPTIONS

The following are the major assumptions made in the development of the
estimates for decommissioning the site.

3.5.1 Estimating Basis

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

TLG Services, Inc.



Beaver Valley Power Station Document F07-1525-002, Rev. 0
Decommissioning Cost Analysis Section 3, Page 16 of 26

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
FirstEnergy or from comparable industry information.

FirstEnergy will hire a Decommissioning Operations Contractor (DOC)
to manage the decommissioning. The owner will provide site security,
radiological health and safety, quality assurance and overall site
administration during the decommissioning and demolition phases.
Contract personnel will provide engineering services, e.g., for
preparing the activity specifications, work procedures, activation, and
structural analyses, under the direction of FirstEnergy.

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., 137Cs, 9°Sr, 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.[28i Actual estimates are
derived from the curie/gram values contained therein and adjusted for
the different mass of the Beaver Valley components, projected
operating life, and different periods of decay. Additional short-lived
isotopes were derived from CR-0130[29] and CR-0672,[3o] and
.benchmarked to the long-lived values from CR-3474.

The control elements are disposed of along with the spent fuel, i.e.,
there is no additional cost provided for their disposal.
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Activation of the reactor building structures is confined to the neutron
shield tank and surrounding biological shield. 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, as well as the
designated end use for the site.

3.5.4 General

Buried Piping

Yard piping that is potentially contaminated will be excavated and the
piping removed for survey and disposal. Clean yard piping that is less
than one foot in diameter will be abandoned in place; all other yard
piping will be either excavated or backfilled to prevent future surface
subsidence.

Transition Activities

Existing warehouses will be cleared of non-essential material and
remain for use by FirstEnergy and its subcontractors during the
decommissioning program, after which the warehouses will be
demolished. 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.

9 Drain and collect acids, caustics, and other chemical stores for
recycle and/or sale.

• Process operating waste inventories, i.e., the estimates do not
address the disposition of any legacy wastes; the disposal of
operating wastes during this initial period is not considered a
decommissioning expense.
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Scrap and Salvage

The existing plant equipment is considered obsolete and suitable for
scrap as deadweight quantities only. FirstEnergy will make
economically reasonable efforts to salvage equipment following final
plant shutdown. However, dismantling techniques assumed by TLG for
equipment in this analysis 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 analysis does
not attempt to quantify the value that an owner may realize based
upon those efforts.

It is assumed, for purposes of this analysis, 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 estimates 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 may require the removal and disposition of any 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 property owned by FirstEnergy will be removed at no cost or
credit to the decommissioning project. Disposition may include
relocation to other 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
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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."[31] NRC's financial protection
requirements are based on various reactor (and spent fuel)
configurations.

Taxes

Property taxes are included for all decommissioning periods with the
exception of the transition phase.

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.

Road and parking lot surfaces will be broken up and the asphalt
material disposed of in a local construction debris landfill.

3.6 COST ESTIMATE SUMMARY

.A schedule of expenditures for each scenario is 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 2005 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
Appendices C and D, along with the schedules discussed in Section 4.
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TABLE 3.1a
SCHEDULE OF ANNUAL EXPENDITURES

UNIT 1 SAFSTOR (Integrated with Unit 2 DECON)
(thousands, 2005 dollars)

Year
Equipment &

MaterialsLabor Energy Burial Other Total

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

24,702
28,984

9,385
9,385
9,411
6,266
2,088
2,088
2,093
2,088
2,088
2,088

12,715
25,965
45,833
38,297
34,654
28,632
17,018
15,179
3,273

974
974
974
977
974
974
974
977
974
974
974
977
974
974

1,399
21,249
12,679
12,679
12,714
7,457

460
460
461
460
460
460
883

4,311
14,584
7,657
4,233
3,196
8,453

10,208
1,775

148
148
148
149
148
148
148
149
148
148
148
149
148
148

655
464
141
141
142
111

71
71
71
71
71
71

430
705
672
577
532
323

86
71
11
0
0
0
0
0
0
0
0
0
0
0
0
0
0

30
8,886

32
32
32
32
32
32
32
32
32
32
32

1,454
20,794
10,036
4,713
2,207

7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3,274
5,200
2,673
2,673
2,680
2,347
1,911
1,911
1,917
1,911
1,911
1,911
2,191
2,622
5,668
4,136
3,386
2,875
2,208
2,143
1,859
1,798
1,798
1,798
1,803
1,798
1,798
1,798
1,803
1,798
1,798
1,798
1,803
1,798
1,798

30,060
64,782
24,911
24,911
24,979
16,214
4,562
4,562
4,574
4,562
4,562
4,562

16,252
35,057
87,551
60,702
47,518
37,232
27,773
27,600

6,918
2,920
2,920
2,920
2,928
2,920
2,920
2,920
2,928
2,920
2,920
2,920
2,928
2,920
2,920
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TABLE 3.1a (continued)
SCHEDULE OF ANNUAL EXPENDITURES

UNIT 1 SAFSTOR (Integrated with Unit 2 DECON)
(thousands, 2005 dollars)

Equipment &
M~tpril,qkYear T ,aOT Energy Burial~ Other Totail

2051 974 148 0 0 1,798 2,920
2052 977 149 0 0 1,803 2,928
2053 974 148 0 0 1,798 2,920
2054 974 148 0 0 1,798 2,920
2055 974 148 0 0 1,798 2,920
2056 977 149 0 0 1,803 2,928
2057 973 470 0 3 14,576 16,022
2058 798 1,439 0 408 1,783 4,426

aqo'ouo 1.5 , 1LUZI 0,4.00 40OY• 1OV-, i o FOOZ, iqdz
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TABLE 3.1b
SCHEDULE OF ANNUAL EXPENDITURES

DECON, UNIT 2
(thousands, 2005 dollars)

Equipment &
Year Labor /Materials Energy Burial Other Total

2027 25,074 4,658 424 19 2,459 32,636
2028 45,843 14,752 1,068 8,313 5,408' 75,383
2029 49,700 20,497 672 25,566 6,532 102,967
2030 39,315 17,775 590 13,119 5,049 75,848
2031 31,736 15,787 530 4,034 3,967 56,055
2032 30,745 14,836 511 4,046 3,941 54,079
2033 18,694 3,087 207 1,902 2,951 26,842
2034 14,524 5,371 86 7 2,209 22,197
2035 13,419 6,268 71 0 2,143 21,901
.2036 2,980 1,110 11 0 1,859 5,960
2037 964 115 0 0 1,798 2,877O2038 964 115 0 0 1,798 2,877
2039 964 115 0 0 1,798 2,877
2040 966 116 0 0 1,803 2,885
2041 964 115 0 0 1,798 2,877
2042 964 115 0 0 1,798 2,877
2043 964 115 0 0 1,798 2,877
2044 966 116 0 0 1,803 2,885
2045 964 115 0 0 1,798 2,877
2046 964 115 0 0 1,798 2,877
2047 964 115 0 0 1,798 2,877
2048 966 116 0 0 1,803 2,885
2049 964 115 0 0 1,798 2,877
2050 964 115 0 0 1,798 2,877
2051 964 115 0 0 1,798 2,877
2052 966 116 0 0 1,803 2,885
2053 964 115 .0 0 1,798 2,877
.2054 964 115 0 0 1,798 2,877
2055 964 115 0 0 1,798 2,877
2056 966 116 0 0 1,803 2,885
2057 963 440 0 3 14,576 15,982
2058 798 1,439 0 408 1,783 4,426

293,075 108,330 4,172 57,418 88,859- 551,854
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TABLE 3.2a
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 1
(thousands, 2005 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

2016 26,571 1,399 644 30 3,796 32,439
2017 29,073 19,473 456 4,088 4,860 57,951
2018 9,385 12,679 139 32 3,236 25,472
2019 9,385 12,679 139 32 3,236 25,472
2020 9,411 12,714 139 32 3,245 25,542
2021 6,130 7,430 109 '32 2,855 16,558
2022 1,770 398 70 32 2,345 4,615
2023 1,770 398 70 32 2,345 4,615
2024 1,775 399 70 32 2,352 4,627
2025 1,770 398 70 32 2,345 4,615
2026 1,770 398 70 32 2,345 4,615O2027 1,770 398 70 32 2,345 4,615
2028 1,775 399 70 32 2,352 4,627
2029 1,770 398 70 32 2,345 4,615
2030 1,770 398 70 32 2,345 4,615
2031 1,770 398 70 32 2,345 4,615
2032 1,775 399 70 32 2,352 4,627
2033 1,770 398 70 32 2,345 4,615
2034 1,770 398 70 32 2,345 4,615.
'2035 1,770 398 70 32 2,345 4,615
2036 1,775 399 70 32 2,352 4,627
2037 1,770 398 70 32 2,345 4,615
2038 1,770 398 70 32 2,345 4,615
2039. 1,770 398 70 32 2,345 4,615
2040 1,775 399 70 32 2,352 4,627
2041 1,770 398 70 32 2,345 4,615
2042 1,770 398 70 32 2,345 4,615
2043 1,770 398 70 32 2,345 4,615
2044 1,775 399 70 32 2,352 4,627
2045 1,770 398 70 32 2,345 4,615
2046 1,770 398 70 32 2,345 4,615
2047 1,770 398 70 32 2,345 4,615
2048 175399 70 32 2,352 4,627
2049 1,770 398 70 32 2,345 4,615

* 2050 1,770 398 70 32 2,345 4,615
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TABLE 3.2a (continued)
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 1
(thousands, 2005 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

2051 1,770 398 70, 32 2,345 4,615
2052 1,775 399 70 32 2,352 4,627
.2053 1,770 398 70 32 2,345 4,615
2054 1,770 398 70 32 2,345 4,615
2055 1,770 398 70 32 2,345 4,615
2056 1,775 399 70 32 2,352 4,627
2057 1,768 397 70 32 2,345 4,612
2058 1,187 259 70 32 2,183 3,730
2059 1,187 259 70 32 2,183 .3,730
2060 1,190 260 70 32 2,189 3,741
2061 1,187 259 70 32 2,183 3,730
2062 1,187 259 70 32 2,183 3,730
2063 1,187 259 70 32 2,183 3,730
2064 1,190 260 70 32 2,189 3,741
2065 1,187 259 70 32 2,183 3,730
2066 1,187. 259 70 32 2,183 3,730
2067, 1,187 259 70 32 2,183 3,730
2068 1,190 260 70 32 2,189 3,741
2069 20,900 987 549 32 2,201 24,670
2070 36,162 7,377 686 6,325 6,095 56,645
.2071 42,810 14,353 642 20,757 14,784 93,346
2072 27,383 4,214 523 4,433 3,626 40,178
2073 25,641 3,942 488 4,143 3,500 37,715
2074 861 80 0 8 1,770 2,718
2075 12,656 1,455 94 25 1,842 16,073
2076 10,833 4,794 75 2 1,502 17,206
2077 10,189 5,002 70 0 1,467 16,727
2078 140 69 1 0 20 229

354,356 125,826 8,024 41,494 166,550 696,250
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TABLE 3.2b
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 2
(thousands, 2005 dollars)

Equipment &
MaterialsYear Labor Energy Burial Other Total

2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
.2038
2039
2040
2041
2042
2 043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061

13,859
28,611
5,197
5,197
5,197
4,859
1,813
1,813
1,813
1,818
1,813
1,813
1,813
1,818
1,813
1,813
1,813
1,818
1,813
1,813
1,813
1,818
1,813
1,813
1,813
1,818
1,813
1,813
1,813
1,818
1,811
1,236
1,236
1,240
1,236

2,425
13,614
10,019
10,019
10,019
9,045

394
394
394
395
394
394
394
395
394
394
394
395
394
394
394
395
394
394
394
395
394
394
394
395
393
275
275
276
275

417
638
139
139
139
132

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

19
4,110

32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

2,459
5,158
3,246
3,246
3,246
3,162
2,355
2,355
2,355
2,361
2,355
2,355
2,355
2,361
2,355
2,355
2,355
2,361
2,355
2,355
2,355
2,361
2,355
2,355
2,355
2,361
2,355
2,355
2,355
2,361
2,355
2,193
2,193
2,199
2,193

19,180-
52,131
18,634
18,634
18,634
17,231
4,664
4,664
4,664
4,676
4,664
4,664
4,664
4,676
4,664
4,664
4,664
4,676
4,664
4,664
4,664
4,676
4,664
4,664
4,664
4,676
4,664
4,664
4,664
4,676
4,661
3,807
3,807
3,817
3,8070
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TABLE 3.2b (continued)
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 2
(thousands, 2005 dollars)

Equipment &
MaterialsYear Labor Energy Burial Other Total

2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078

1,236
1,236
1,240
1,236
1,236
1,236
1,240
2,858

21,530
38,647
41,197
33,747
33,747
26,715
18,747
18,306

251

275
275
276
275
275
275
276
352

1,579
11,723
10,949
3,979
3,979
2,705

11,181
11,900

163

70
70
70
70
70
70
70

121
695
675
602
521
521
262

75
70

1

32
32
32
32
32
32
32
32
32

14,303
15,685
3,847
3,847
1,255

2
0
0

2,193
2,193
2,199
2,193
2,193
2,193
2,199
2,194
2,210

10,505
10,873
3,442
3,442
2,378
1,503
1,467

20

3,807
3,807
3,817
3,807
3,807
3,807
3,817
5,558

26,046
75,853
79,306
45,536
45,536
33,315
31,508
31,743

435

0

357,627 126,533 7,651 44,429 141,609 677,849

0
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4. SCHEDULE ESTIMATE

The schedules for the decommissioning scenarios considered in this study follow 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 spent fuel management plans described in Section 3.4.1.

A schedule or sequence of activities is presented in Figure 4.1 for the DECON
decommissioning alternative. The schedule is also representative of the work
activities identified in the delayed dismantling scenarios, absent any spent fuel
constraints. The scheduling sequence assumes that fuel is removed from the spent
fuel pool within the first 5% years after operations cease. The key activities listed
.in the schedule do not reflect a one-to-one correspondence with those activities in
the cost tables, but reflect dividing some activities for clarity and combining others
for convenience. The schedule was prepared using the "Microsoft Project 2002"
computer software. [32]

4.1 SCHEDULE ESTIMATE ASSUMPTIONS,

The schedule reflects the results of a precedence network developed for the
site decommissioning activities, i.e., a PERT (Program Evaluation and
Review Technique) Software Package. The work activity durations used in
the precedence network reflect the actual man-hour estimates from the cost
tables; adjusted by stretching certain activities over their slack range and
shifting the start and end dates of others. The following assumptions were
made in the development of the decommissioning schedule:

* The fuel handling buildings are isolated until such time that all spent fuel
has been discharged from the spent fuel pools to the DOE or to the ISFSI.
Decontamination and dismantling of the -storage pools are initiated once
the transfer of spent fuel to the ISFSI or DOE is complete.

" All work (except vessel and internals removal) is 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.

TLG Services, Inc.
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0
Multiple crews work parallel activities to the maximum extent possible,
consistent with optimum efficiency, adequate access for cutting, removal
and laydown space, and with 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 the detailed cost tables are based
upon the durations developed in the schedule for decommissioning Beaver
Valley. 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. A second critical path is also
shown for the spent fuel cooling period, which determines the release of the
fuel handling buildings for final decontamination.

Project timelines are provided in Figures 4.2 and 4.3. Milestone dates are
based on shutdown dates for Unit 1 and 2 of January 29, 2016 and May 27,
2027, respectively.

TLG Services, Inc.
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FIGURE 4.1

ACTIVITY SCHEDULE
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FIGURE 4.1

ACTIVITY SCHEDULE (continued)
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FIGURE 4.2
DECOMMISSIONING TIMELINE
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FIGURE 4.3
DECOMMISSIONING TIMELINE
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5. RADIOACTIVE WASTES

The objectives of the decommissioning process are the removal of all radioactive
material from the site that would restrict its future use and the termination of the
NRC license(s). This currently requires the remediation of all radioactive material
at the site in excess of applicable legal limits. Under the Atomic Energy Act,[3 31 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, §71 defines
radioactive material and §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, as defined in subpart
173.411). 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 is shown on a line-item basis in Appendix C and D 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 and 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, as
well as 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.
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While the dose rates decrease with time, radionuclides such as 137Cs will still control
the disposition requirements.

The waste material generated in the decontamination and dismantling of Beaver
Valley is primarily generated during Period 2 of the DECON alternative and Period
4 of the SAFSTOR alternative. Material that is considered potentially contaminated
when removed from the radiologically controlled area is sent to processing facilities
in Tennessee for conditioning and disposal. Heavily contaminated components and
activated materials are routed for controlled disposal. The disposal volumes
reported in the tables reflect the savings resulting from reprocessing and recycling.

For purposes of constructing the analysis, 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 most plant components and all activated concrete
unsuitable for processing or recovery. An average disposal rate of approximately
$221.00 per cubic foot (based upon an average waste density of 85 pounds 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 is processed
and conditioned at a Duratek facility. The contaminated metallic waste stream
includes the lower activity components such as miscellaneous steel, metal siding,
scaffolding, and structural steel. Metals are recycled at a unit rate of $3.20 per
pound. Concrete, soil, asbestos and other bulk debris are disposed of at a rate of
$66.00 per cubic foot. Dry active wastes, e.g., cloth, paper and plastics, are sent to
the Duratek facility for processing from the site at $64.00 per cubic foot, at an
assumed density of 20 pounds per cubic foot.

0
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TABLE 5.1
DECOMMISSIONING WASTE SUMMARY

DECON

Waste
Volume

(cubic feet)
Weight
(pounds)Class'

Low-Level Radioactive Waste

Containerized
Bulk

A
A
B
C

88,019
64,094
20,787

689

9,386,413
4,188,227
2,991,941

80,827

Geologic Repository (Greater-than Class C)

978 221,307

Total 2 174,567

Processed Waste (Off-Site)

16,868,715

19,591,668

182,642,000Scrap Metal

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
SAFSTOR

Waste
Volume

(cubic feet)
Weight
(pounds)Class1

Low-Level Radioactive Waste

Containerized
Bulk

A
A
B
C

73,448
79,154
14,078

835

7,885,876
3,186,523
1,638,761

80,647

Geologic Repository (Greater-than Class C)

978 221X307

Total 2 168,493 13,013,114

20,824,024

183,854,000

Processed Waste (Off-Site)

Scrap Metal

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

The analysis to estimate the costs to decommission Beaver Valley relied upon the
site-specific, technical information developed for a previous analysis prepared in
1997. While not an engineering study, the estimates provide FirstEnergy with
sufficient information to assess their 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 scenarios assume
continued operation of the plant's spent fuel pools for a minimum of 5Y2 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 cost projected to promptly decommission (DECON) Beaver Valley is estimated
to be $1.191 billion. The majority of this cost (approximately 62.5%) is associated
with the physical decontamination and dismantling of the nuclear units so that the
licenses can be terminated. Another 29.2% is associated with the management,
interim storage, and eventual transfer of the spent fuel. The remaining 8.3% is for
the demolition of the designated 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, as well as the duration of the program. It is
assumed, for purposes of this analysis, that FirstEnergy will oversee the
decommissioning program, using a DOC to manage 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 are terminated, the staff is substantially
reduced for the conventional demolition and restoration of the site, and the long-
term care of the spent fuel (for the DECON alternative).

As described in this report, the spent fuel pools will remain operational for a
* minimum of 5Y2 years following the cessation of operations. The pools will be

isolated and independent spent fuel islands created. This will allow
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S
decommissioning operations to proceed in and around the pool areas. Over the 5½A-
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 the DOE is able to receive them. Dry storage of the
fuel under a separate license provides additional flexibility in the event the 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.

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 radioactive material, including concrete and structural steel, is at the
Envirocare facility. Select reactor vessel components, i.e. 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 is packaged for controlled disposal at one of the currently
operating facilities. The cost identified in the summary table for processing is all-
inclusive, incorporating the ultimate disposition of the material.

Removal costs reflect the labor-intensive nature of the decommissioning process, as
well as 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
can be more cost effective than deferral, due to the deterioration of the facilities
(and therefore the working conditions) with time.

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
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general expense, e.g., labor and fuel, of transporting materialI to the destinations
identified in this report. For purposes of this analysis, material is primarily moved
overland by truck.

Decontamination is used to reduce the plant's radiation fields and minimize worker
exposure. Slightly contaminated material or material located within a contaminated
area is sent to a 'n off-site processing center, i.e., this analysis- does not assume that
contaminated plant components and equipment can be decontaminated for
uncontrolled release in-situ. Centralized processing centers have proven to be a
more economical 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

* require confirmation and will add to the expense of surveying the facilities alone.

The remaining costs include allocations -for heavy equipment and temporary
services, as well as for 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

SAFSTORIDECON
(thousands of 2005 dollars)

Work Category Cost %

Decontamination 24,284 2.0
Removal 180,260 15.1
Packaging 26,773 2.2
Transportation 14,888 1.3
Waste Disposal 99,521 8.4
Off-site Waste Processing 32,330 2.7
Program Management [1] 466,947 39.2
Spent Fuel Pool Isolation 16,501 1.4
Spent Fuel Management 174,390 14.6
Insurance and Regulatory Fees 40,652 3.4
Energy 9,658 0.8
Characterization and Licensing Surveys 19,804 1.7
Property Taxes 69,749 5.9
Miscellaneous Equipment 14,839 1.2

Total [2] 1,190,596 100.0

NRC License Termination 743,548 62.5
Spent Fuel Management 347,914 29.2
Site Restoration 99,134 8.3

[1M Includes engineering and security
[2] Columns may not add due to rounding
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TABLE 6.2
SUMMARY OF DECOMMISSIONING COST ELEMENTS

SAFSTOR
(thousands of 2005 dollars)

Work Category Cost %

Decontamination 23,277 1.7
Removal 180,086 13.1
Packaging 20,635 1.5
Transportation 11,100 0.8
Waste Disposal 77,432 5.6
Off-site Waste Processing 34,030 2.5
Program Management [M1 586,074 42.7
Spent Fuel Pool Isolation 16,501 1.2

* Spent Fuel Management 168,090 12.2
Insurance and Regulatory Fees 75,112 5.5
Energy 15,675 1.1
Characterization and Licensing Surveys 21,266 1.5
Property Taxes 106,785 7.8
Miscellaneous Equipment 38,035 2.8

Total [2] 1,374,098 100.0

NRC License Termination 1,042,513 75.9
Spent Fuel Management 225,801 16.4
Site Restoration 105,783 7.7

[1] Includes engineering and security
[21 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
Activity Critical

Act Activity Duration Duration
ID Description (minutes) (minutes)*

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, send to waste processing area 60 60

Totals (Activity/Critical) 355 255

Duration adjustment(s):
+ Respiratory protection adjustment (50% of critical duration) 128
+ RadiationlALARA adjustment (40% of critical duration) 102

Adjusted work duration 485

+ Protective clothing adjustment (30% of adjusted duration) 146
Productive work duration 631

+ Work break adjustment (8.33 % of productive duration) 53

Total work duration (minutes) 684

* Total duration = 11.400 hr ***

* alpha designators indicate activities that can be performed in parallel
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APPENDIX A
(continued)

3. LABOR REQUIRED

Crew Number Duration
(hours)

Rate
($/hr)

Cost

Laborers 3.00 11.400 $40.73 $1392.97
Craftsmen 2.00 11.400 $49.93 $1138.40
Foreman 1.00 11.400 $51.87 $591.32
General Foreman 0.25 11.400 $53.92 $153.67
Fire Watch 0.05 11.400 $40.73 $23.22
Health Physics Technician 1.00 11.400 $40.08 $456.91

Total labor cost

4. EQUIPMENT & CONSUMABLES COSTS

Equipment Costs

Consumables/Materials Costs
-Blotting paper 50 @ $0.43 sq ft {2}
-Plastic sheets/bags 50 @ $0.10/sq ft {3}
-Gas torch consumables 1 @ $7.67/hr x 1 hr {1}

Subtotal cost of equipment and materials
Overhead & profit on equipment and materials @ 16.25 %

Total costs, equipment & material

TOTAL COST:

Removal of contaminated heat exchanger <3000 pounds:

$3756.49

none

$21.00
$5.00
$7.67

$34.17
$5.55

$39.72

Total labor cost:
Total equipment/material costs:
Total craft labor man-hours required per unit:

$3,796.21

$3,756.49
$39.72
83.220
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5. NOTES AND REFERENCES

Work difficulty factors were developed in conjunction with the Atomic
Industrial Forum's (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. www.mcmaster.com online catalog
2. R.S. Means (2004) Section 01540-800-0200, page 015-5
3. R.S. Means (2004) Section 01590-400-6360, page 015-13

* Material and consumable costs were adjusted using the regional indices for
Pittsburgh, Pennsylvania.

0

0
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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, $/linear foot 0.44
Removal of clean pipe 0.25 to 2 inches diameter, $/linear foot 4.69
Removal of clean pipe >2 to 4 inches diameter, $/linear foot 6.63
Removal of clean pipe >4 to 8 inches diameter, $/linear foot 12.80
Removal of clean pipe >8 to 14 inches diameter, $/linear foot 24.89

Removal of clean pipe >14 to 20 inches diameter, $/linear foot 32.28
Removal of clean pipe >20 to 36 inches diameter, $/linear foot 47.52
Removal of clean pipe >36 inches diameter, $/linear foot 56.49.Removal of clean valves >2 to 4 inches 84.83
Removal of clean valves >4 to 8 inches 127.99

Removal of clean valves >8 to 14 inches 248.94
Removal of clean valves >14 to 20 inches 322.82
Removal of clean valves >20 to 36 inches 475.16
Removal of clean valves >36 inches 564.92
Removal of clean pipe hangers for small bore piping 27.82

Removal of clean pipe hangers for large bore piping 102.60
Removal of clean pumps, <300 pound 214.17
Removal of clean pumps, 300-1000 pound 592.91
Removal of clean pumps, 1000-10,000 pound 2,359.05
Removal of clean pumps, >10,000 pound 4,556.36

Removal of clean pump motors, 300-1000 pound 249.74
Removal of clean pump motors, 1000-10,000 pound 982.95
Removal of clean pump motors, >10,000 pound 2,211.65
Removal of clean heat exchanger <3000 pound 1,263.04
Removal of clean heat exchanger >3000 pound 3,171.13
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APPENDIX B
(continued)

Unit Cost Factor CostlUnit($)

0

Removal of clean feedwater heater/deaerator
Removal of clean moisture separator/reheater<.
Removal of clean tanks, <300 gallons
Removal of clean tanks, 300-3000 gallon
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, $Slinear 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
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

8,965.59
18,466.50

275.71
872.65

7.25

117.64
406.59
813.18

1,924.03
1,336.21

3,848.06
1,364.83
3,046.37
6,306.61

10.94

4.78
117.64
406.59
813.18

1,924.03

117.64
406.59
813.18

1,924.03
0.46
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APPENDIX B
(continued)

Unit Cost Factor CostlUnit($)

Removal of contaminated instrument and sampling tubing, $/linear foot 1.34
Removal of contaminated pipe 0.25 to 2 inches diameter, $/linear foot 17.89
Removal of contaminated pipe >2 to 4 inches diameter, $/linear foot 31.28
Removal of contaminated pipe >4 to 8 inches diameter, $/linear foot 48.79
Removal of contaminated pipe >8 to 14 inches diameter, $/linear foot 97.59

Removal of contaminated pipe >14 to 20 inches diameter, $/linear foot 118.31
Removal of contaminated pipe >20 to 36 inches diameter, $/linear foot 164.90
Removal of contaminated pipe >36 inches diameter, $/linear foot 195.34
Removal of contaminated valves >2 to 4 inches 384.26S Removal of contaminated valves >4 to 8 inches 455.78

Removal of contaminated valves >8 to 14 inches 945.13
Removal of contaminated valves >14 to 20 inches 1,210.07
Removal of contaminated valves >20 to 36 inches 1,618.19
Removal of contaminated valves >36 inches 1,922.63
Removal of contaminated pipe hangers for small bore piping 92.48

Removal of contaminated pipe hangers for large bore piping 307.74
Removal of contaminated pumps, <300 pound 811.22
Removal of contaminated pumps, 300-1000 pound 1,894.40
Removal of contaminated pumps, 1000-10,000 pound 6,282.00
Removal of contaminated pumps, >10,000 pound 15,284.59

Removal of contaminated pump motors, 300-1000 pound 794.11
Removal of contaminated pump motors, 1000-10,000 pound .2,535.74
Removal of contaminated pump motors, >10,000 pound 5,699.89
Removal of contaminated heat exchanger <3000 pound 3,796.21
Removal of contaminated heat exchanger >3000 pound 10,946.25
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APPENDIX B
(continued)

Unit Cost Factor Cost/Unit($)

Removal of contaminated tanks, <300 gallons 1,354.70
Removal of contaminated tanks, >300 gallons, $/square foot 27.01
Removal of contaminated electrical equipment, <300 pound .639.23.
Removal of contaminated electrical equipment, 300-1000 pound 1,544.46
Removal of contaminated electrical equipment, 1000-10,000 pound 2,970.53

Removal of contaminated electrical equipment, >10,000 pound 5,778.80
Removal of contaminated electrical cable tray, $/linear foot 30.78
Removal of contaminated electrical conduit, $/linear foot 13.71
Removal of contaminated mechanical equipment, <300 pound 707.22
Removal of contaminated mechanical equipment, 300-1000 pound 1,705.54

Removal of contaminated mechanical equipment, 1000-10,000 pound 3,279.74
Removal of contaminated mechanical equipment, >10,000 pound 5,778.80
Removal of contaminated HVAC equipment, <300 pound 707.22
Removal of contaminated HVAC equipment, 300-1000 pound 1,705.54
Removal of contaminated HVAC equipment, 1000-10,000 pound 3,279.74

.Removal of contaminated HVAC equipment, >10,000 pound 5,778.80
Removal of contaminated HVAC ductwork, $/pound 1.85
Removal/plasma arc cut of contaminated thin metal components, $/linear in. 3.40
Additional decontamination of surface by washing, $/square foot 7.04
Additional decontamination of surfaces by hydrolasing, $/square foot 30.42

Decontamination rig hook-up and flush 6,039.23
Chemical flush of components/systems, $/gallon 11.45
Removal of clean standard reinforced concrete, $/cubic yard 111.71
Removal of grade slab concrete, $/cubic yard 153.48
Removal of clean concrete floors, $/cubic yard 290.87

0

TLG Services, Inc.
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APPENDIX B
(continued)

Unit Cost Factor CostlUnit($)

Removal of sections of clean concrete floors, $/cubic yard 867.95
Removal of clean heavily rein concrete w/#9 rebar, $/cubic yard 189.72
Removal of contaminated heavily rein concrete w/#9 rebar, $/cubic yard 1,755.60
Removal of clean heavily rein concrete w/#18 rebar, $/cubic yard 239.94
Removal of contaminated heavily rein concrete w/#18 rebar, $/cubic yard 2,323.71

Removal heavily rein concrete w/#18 rebar & steel embedments, $/cu yd 369.84
Removal of below-grade suspended floors, $/cubic yard 290.87
Removal of clean monolithic concrete structures, $/cubic yard 734.85
Removal of contaminated monolithic concrete structures, $/cubic yard 1,756.60
Removal of clean foundation concrete, $/cubic yard 575.14

Removal of contaminated foundation concrete, $/cubic yard 1,635.09
Explosive demolition of bulk concrete, $/cubic yard 25.69
Removal of clean hollow masonry block wall, $/cubic yard 82.41
Removal of contaminated hollow masonry block wall, $/cubic yard 274.86
Removal of clean solid masonry block wall, $/cubic yard 82.41

Removal of contaminated solid masonry block wall, $/cubic yard 274.86
Backfill of below-grade voids, $/cubic yard 14.64
Removal of subterranean tunnels/voids, $/linear foot 93.24
Placement of concrete for below-grade voids, $/cubic yard 94.31
Excavation of clean material, $/cubic yard 2.15

Excavation of contaminated material, $/cubic yard 31.82
Removal of clean concrete rubble (tipping fee included), $/cubic yard 87.80
Removal of contaminated concrete rubble, $/cubic yard 21.36
Removal of building by volume, $/cubic foot 0.25
Removal of clean building metal siding, $/square foot 1.03

TLG Services, Inc.
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APPENDIX B
(continued)

Unit Cost Factor Cost/Unit($)

Removal of contaminated building metal siding, $/square foot 3.54
Removal of standard asphalt roofing, $/square foot 5.60
Removal of transite panels, $/square foot 2.02
Scarifying contaminated concrete surfaces (drill & spall) 11.67
Scabbling contaminated concrete floors, $/square foot 6.92

Scabbling contaminated concrete walls, $/square foot 7.60
Scabbling contaminated ceilings, $/square foot 68.44
Scabbling structural steel, $/square foot 5.81
Removal of clean overhead cranes/monorails < 10 ton capacity 563.11
Removal of contaminated overhead cranes/monorails < 10 ton capacity 1,578.75

Removal of clean overhead cranes/monorails >10-50 ton capacity 1,351.46
Removal of contaminated overhead cranes/monorails >10-50 ton capacity 3,786.88
Removal of polar cranes > 50 ton capacity, each 5,622.16
Removal of gantry cranes > 50 ton capacity, each 24,050.32
Removal of structural steel, $/pound 0.33

Removal of clean steel floor grating, $/square foot 3.90
Removal of contaminated steel floor grating, $/square foot 11.35
Removal of clean free-standing steel liner, $/square foot 10.87
Removal of contaminated free-standing steel liner, $/square foot 31.38
Removal of clean concrete-anchored steel liner, $/square foot 5.43

Removal of contaminated concrete-anchored steel liner, $/square foot 36.31
Placement of scaffolding in clean areas, $/square foot 13.00
Placement of scaffolding in contaminated areas, $/square foot 22.48
Landscaping with topsoil, $/acre 17,376.50
Cost of CPC B-88 LSA box & preparation for use 1,100.82

TLG Services, Inc.
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APPENDIX B
(continued)

Unit Cost Factor CostlUnit($)

Cost of CPC B-25 LSA box & preparation for use
Cost of CPC B-12V 12 gauge LSA box & preparation for use
Cost of CPC B-144 LSA box & preparation for use
Cost of LSA drum & preparation for use
Cost of cask liner for CNSI 14-195 cask

Cost of cask liner for CNSI 8-120A cask (resins)
Cost of cask liner for CNSI 8-120A cask (filters)
Decontamination of surfaces with vacuuming, $/square foot

877.21
754.04

4,194.07
118.56

8,698.17

6,098.62
6,098.62

0.61

0

TLG Services, Inc.
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Table C-1
Beaver Valley Power Station, Unit 1

SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

(

Off-SR. LLRW NRC Spant Fuel sit. Processed Bored Vofures Burial I Utilty and
Actit Deco0. RemoVe Packaging Trstpolrt Processing Disposal Other Total Total Lic. Term. Management Restortdlon Volutre Class A &Ctl..sB Cta. C GTCC Processed Creft Coetractor

a . Acotvi Descr Cost Cost Costs Cots Costs Costs Costs Contno.-Y Costs Costs Costs Cstes Cu. Fast Cm Feeot Ca. Fest C.Fe . Feet WtLbs. Mashours Manhoun0 I
PERIOD Ia - ShutdownO through Transition

Period Ia Direct Decommissiong Activies

1:11.1 SAFSTOR site charcterioation survey
I0.1.2 Prepare prellmInary decommlssioning cost
la.1.3 Notification of Cessation of Openations
I .1.4 Remove fuel & sotxce mterial
la.1.5 tNotUication of Peocm-emt Defusing
la.1.6 Deactivate plant systerns & process aste
10.1.7 Prepare end submit PSDAR
1a.1.8 Review plant dogs & specs.
la.1.9 Perform detailed red survey
la.1.10 EStimate by-product Itventory
,1.'11 End product description

la.1.12 Detailed by-product Inventory
Ia.1.13 Define major "r" seqctnoe
la.1.14 Perforn SER and EA
1a.1.15 Parorm Sit-Spectfic Cost Study
Activity Specifications
la.1.16.1 Prepare plant and Wachltils for SAFSTOR

a.1.1 62 Decoofarnination Flush of NSSS
1t.1.16.3 Plant systems
la.1.10A Plant struotures and buildings
Is1.1.5 Waste managetneof
1a,1.16.6 Faclity and site donnancy
1a.1.16 Total

Detailed Work Procedures
1:.1.17. 1 Decontamination Flush of NSSS
1.117.2 Plant systems
la.1.173 Facilty do•seout & domrancy
le.1.17 Total

la.1.18 Procure vacuum drying system
la.1.19 Dralrde-enerrgia noc-oont system-
la.1.20 Draln & dry NSSS
10.1.21 Drain/de-enetize contarninated systens
1a.1.22 Decorossecure contamnnated systems
1a.1 Subtotal Period 1 a Activity Costs

Period 1a Collateral Costs
la.3.1 Spent Fuel Capital and Transfer
1a.3 Subtotal Period 1 a Collateral Costs

Period Ia Pelod-Dependent Costs
la.4.1 Insurance
1a.4.2 Property taxes
I1a.043 Heald, physics supplies
Is,4.4 Heav equipment rental
1a.4.5 Disposal Of DAW generated
la.4.6 Plan! energy budget
Ia.47 NRC Fees
10,4,8 Emergency Planning Fees
104, Spent Fuel Pool O&M

Ia.4.10 ISFSI Operating Costs
la4,11 Security Staff Cost

391

49

- - - -75

38
38
56
38

117
188

185
is

157
118

75
75

629

38
45
45

127

117 509 W09
7 56 56

a
Na
a

11 87 87
7 56 56

9 43 43
6 43 43
8 65 65
6 43 43

18 134 134
28 217 217

28 213 213
3 22 22

24 180 180
18 135 135
11 87 87
11 87 87
94 724 724

6 43 43
7 51 51
7 52 52

19 147 147

1 4 4

556

* - - - I - - -

856
556

428

428
642
428

1,327
2,140

2.106
214

1.783

856
856

7.150

428
506

514
1.448

43

1,800 329 2,128 2,128

.823 123 4 -
823 123 946 -

16,003

946

1,157
0 - 965

249 -
328 6 4 26 -

613
264
224
628

38

674

116 1,272 1.272
86 946 946
62 311 311
49 378 378

8 44 44
92 705 705
26 291 291
22 247 -
94 723

6 43 -
101 775 775

247
723
43

403 8,081 99

27,040

TLG Sericmea, Inc.
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Table C-1

Beaver Valley Power Station, Unit 1
SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

I
'p

IAdedly
Off-Site LLRW NRC Spent Fuel She Processed _ Bu SI Volumes Burial I Utility and

Decon Removed Packaging Transport Processing Disposal Dther Total Total Lic.Tens. Management Restoration Volr C.ass A Class B Class C GTCC Processed Cralt Contractor
Cost rost Cr.r r r s Costt CoCslesenov Costs Colts • Costs Costs Cu. Fast Cu. Fest Cu. Feet Cu. FPat Cu. Feet Wt, Lbs. Manhourn Manhours

0

Pesrod Ia Period-Dependerd Costs (coltinued)
1a.4.12 Ujililty Staff Cost
l.4 Subtotal Period to Penod-Depesndent Costs

Ia.0 TOTAL PERIOD Ia COST

PERIOD lb - SAFOTOR Uoited DECON Acthivties

Period 10 Direct Docornmissioning Activitsif
1b.1.1 Deoon primary loop

Decontaemrtdion of Site BWlddngs
lb.1.2.1 Reactor Bildlng
lb.1.22 Auxilary Buliming
lb.1.2.3 Fuel asd Decon Building
1I.1.2.4 Main Steam, Cable Vauot. Safeguards
lb.1.2.5 Service Building, Wmse & Control Area
lb.1.2.6 Solid Waste & Coolant Recovery Storage
lb.1.2.7 Turtine Building
lb.1.2 Totals

10.1 Subtotal Period lb Activity Costs

Period lb Additional Costs
I b.2.1 Mibed Waste
0b.2 Subtotal Period lb AddiSonal Costs

Perod lb Colatecal Costs
1b.3.1 Decon equipment
b1.3.2 - Process liquid waste

lb.3.3 Small toat alltoance
1 b,3.4 Spent Fuel Copital arid Transfer
1b.3 Subtotal Period 1b Collatraul Costs

Period I b Pedod-Dependent Costs
1b.4.1 Devon supplies
lb.4.2 Isuorance
1bA.3 Property lares
1b.4.4 HeaM physics supples
1b.4.5 Heavy equipment rental
1b.4.8 Disposal of DAW generated
1b.4.7 Plant energy budget
lb.4.8 NRC Fees
10A.9 Ernergency Panning Feeo
lb.4.10 Spent Fuol Pod O&M
lb.4.11 ISFSI Operating Costs
1b.4.12 Security Staff Cost
1b.4.13 Utility Staff Cost
1b.4 Subtotal Period lb Period-Dependent Costs

1b.0 TOTAL PERIOD 1 b COST

577
- - - 20,490 3,074 23.564 23,564

6 4 - 26 24,948 3.736 29.298 28,285 1,013

1,959

403

403- 577 6 4 26 27,570 "4,188 32,372 30,413

912

85`1 -
266
426
66

99
84

333
2J127

3,039

133 22 634
133 22 634

710
245
- 36

995 36

6a8

225
82

688 307

461 1.2

461 1.2

10

10

. - 436,800
8.081 99 463.840

8,081 99 479.843

24 4 5,096

- . 2.880
44 5,096 2,880

289
215

7 42 -
- 153

66
56

157

9
168

5,123
7 42 6.237

456 1,369 1,369

427 1,280 1,280
133 399 399
213 &39 638

33 99 -99
49 148 148
42 126 126

166 499 499
1,063 3,190 3,190

1.520 4,559 4.559

112 901 901
112 001 901

107 817 817
1,649 8,73m 8,735

5 41 41
432 3,312

2.193 12.905 9,593

172 860 860
29 318 318
21 236 236
56 282 282
12 94 94
12 70 70
23 176 176
7 73 73
6 62 -

24 181
1 11 -

25 194 194
768 5.891 5,891

1.157 8,448 8,195

4,982 26,813 23,248

61 471 471
5 42 42

3,312
3,312

62
181
It

253

3,565

6,058

6,058

651

651 6,058

S 938.461 483 -

938.461 483

13,047 160

6.760
109.200

13.047 160 115.960

951.508 47.816 115.960

- - 3,000
70D

1.067

18,743

6.054
8,280
1.503
2.243
1.716
7.570

46.107

47.174

4.723 343 8 604 1,273 634 5.138 9,117

PERIOD lc - Pmrpapltons for SAFSTOR Dormancy

Period Ic Direct Decommissioning Act••ities

1c.1.1 Prepare support eqipmenrt for storage
li1 .2 Instal coetairest pressurs equal. lines

TLG Services, Inc.

409
.37
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Table C-1
Beaver Valley Power Station, Unit 1

SAFSTOR (Integrated with Unit.2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Site LLRW NRC Spent Fuel Site Processed i Burial Volumes Bu rial UlIsst and
Activity Decon Removal Packaging Transport Processing Disposal Other Total Total Uc. Teen. Management Restoeation Volume Clans A Class B Class C 0TCC Proceesed Craft Contractor

Index Actlivt Descrition Cost Cost Costs Costs Costs ,Costs Costs Congo Cot Costs Costs Costs Ca. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feot WI. Lbs. Manhoure Manhoue

tc.1.3 utrerit survey priorr rmanv t - -- . 733 220 953 953 13.663 -
lc.1.4 Secure building accesses
Ic.1.5 Prepare & submit interim report

Ic.A Subtotal Period 1c Activty Costs

Period 1c Additional Costs
UlC.2. Spent Fuel Pool Isolation
1C.2 Subtotal Period ic Additional Costs

Period 1c Collateral Costs
lc.3.1 Process liquid uste
tc.3.2 Smal tool allOuance
lc.3.3 Spent Fuel Capital and Transfer
tc.3 Subtotal Period IC Collateral Costs

Period Ic Period-Depordent Costs
l.4.1 Intrnce
1c42 Property taxes
lC.4.3 Heateo physics supplies
lc.4.4 Heavy equipment rental
tc.4.5 Disposal of DAW generated
InCA6 Plant energy budget
tc.4.7 NRC Fees
C .4.8 Emergency Planndng Fees

lc.4.9 Spent Fuel Pool O&M
l t.4.10 ISFSI Operating Costs
lc..11 Security Staff Cost
tc.4.12 Utility Staff Cost
Ic.4 Subtotal Period Ic Period-Dependent Costs

1c.0 TOTAL PERIOD 1c COST

PERIOD 1 TOTAL$

PERIOD fa • SAFSTOR Dormancy sith Wet Spent Fuel Storage

Period 2a Direct Decornmisstoning Activtlles
2a.1.1 Quarterly Inspection
2a 1.2 Sensi-ao ual envrsonmental survey
20.13 Prepare reports
2a.1.4 Bituirnous roof rep4acement
2a.1.5 Mulntanance supplies
2a.1 Subtotal Period 2a Activity Costs

Period 2a Collateral Costs
20'3.1 Spent Fuel Capital and Transfer
2a.3 Subtotal Period 2a Collateral Costs

Period 2a Period-Dependent Costs
2a,.4.1 luscrnce
2a.42 Propertytaxes
2a.43 Heaoth physics supples
2a4.4 Disposal of DAW generated
2a.4.5 Piant energy budget
2a.406 NRC Fees
2a.4.7 Emergency Ptanning Fees
2a.4.8 Spent Fuel Pool O&M

446

22 3 25 25

755 290 1,491 1,491

89609 1.291 9,990 9,900
8,609 1,291 9,t90 9.900

250

17,363 250

- - - - I - -

290 - 106 498 1,368
3

. .3 . ..- 2,880

290 3 106 498 - 1.368 2.880

-- 289
- - - 215
123

82 - -
2 1 6

153
86
56

157
9

168
-- - 5123

- 205 2 1 6 6,.237

290 654 108 499 1,374 18.481

5,013 1.575 718 1,776 634 6,538 55,168

2&2
503

-6- 7

57,681
57,681

1,59!
- 3,452

250 - -
- 24 16 104 -

493
937
901

2,524

572 2.835 2,835
0 4 4

432 3,312 -
1,005 6,151 2.839

29 318 318
21 236 236
31 154 154
12 94 94
2 11 11

23 176 176
7 73 73
6 62

24 181
1 11 -

25 194 194
768 5.891 50891
949 7.400 7.147

3.536 24,942 21.378

12,705 84,127 75.039

a

42 325 325
126 029 . 629
168 954 954

8.652 66,333 -
8.052 66,333

159 1.750
345 3,798
63 313 313
31 175 175
74 567
94 1,031 1,031
90" 991

379 2,903

3,312
3,312

1,998 251,911 393

1,998 251,911 393

101 2,020 .125

6,760
-10. 109,200

101 - 2.020 25 115.960

101 I 21,9953. 23931 17,780 116.210

1.155 6.057 1,213.520 65.696 712,013

62
191

11

253

3,565

9,088

66,333
66,333

1,750
3.798

567

991
2,903

- 1,829, 32,456 398

TLG 42ervices, Inc.
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Table C-1

Beaver Valley Power Station, Unit I
SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

I v Ollf-stlt. LLRW NRC Spent Fuel Sit. Processed u0la Volumes 0uria[ I Utility 0MDecan Removal Padcaglng Tranoport Procoling Disposal Other Total Total Lik. Toem. Maasgoment Restoration Volume Class A Class B Class C GTCC Processed Croft Con-r8ttoI
Cost Coot Costo Coot. Cots Caolt C.8t Conency os t CoaCost Cu. Fod Cu. Fet Cu. Peet CU. Feet Co. Feot WL.. Lbs. MaInhours ManhouprJ

Perod 2a Peood-Dependent Costs (continued)
2a,4.9 ISF Operating Costs
2a,4.10 Security Staff Cost
2a.4.11 Uty Staff Cost
2a,4 Subtotal Perid 2a Period-Dependern Costs

2s.0 TOTAL PERIOD 2a COST

PERIOD, 2b - SAFSTOR Dormancy with Dry Spent Fuel Storage

Period 2b Direct Decommissioning Activities
2b.1.1 Quarterly Inspection
2b.1.2 Semi-annual environmental survey
2b.1.3 Prepare reports
2b.1.4 Bituminous roof replacement
21.1.5 Mairtenance supplies
2b.1 Subtotal Period 2b Activty Costs

Period 2b Collateral Costs
, 2b.3.1 Spent Fuel Capitat and Trnsfe,

2b.3 Subtotal Period 25 Collastral Costs

Period 21 Po&nDsendernt Costs
2b.4.1 Insuranc
2b.4.2 Property tones
2b.4.3 Hearth physics supphes
2b.4.4 Disposaf of OAW generated
2b.4.5 Plaint energy budget
2b.4"6 NRC Fees
2b.4.7 Emergency Planning Fees
2b.4.8 - Fixed Costs - Site
2b.4.9 ISFSt Opeatang Costs
2b.4.10 Security Staff Cost
2b.4.11 Utilty Slaff Cost
2b.4 Subtotal Period 2b Perod-Oependent Costs

2b.0 TOTAL PERIOD 2b COST

PERIOD 2 TOTALS

PERIOD 3a.- Reactlvate SRe Following SAFSTOR Dosreancy

Period 3a Direct Decommissioning Acities
3a.1.1 Prepare preliminary decommissioning cost
3a.1.2 Review plat dwgs & specs.
3a.1.3 Perform detailed rd survey
3a.1.4 End product description
3a.1.5 Detaled by-product Inventory
3a.1.6 Define major vork sequence
3s.1.7 Parfso" SER and EA
3a.1.8 Perform SIte-Speciflc Cost Study
3a.1.9 preptore/sutit License Termnation Plan
3a.1,10 Receive NRC approval of termination plan

Activity Specfctiosn

3a.1.11.1 Re-octanteptttsrtpot rycilntes
3=.1.11.2 Platrtsystemns

151 23 173 173
2.448 367 2,813 2.813

. . .. 15,637 2.345 17.962 - 17.982
250 24 16 104 28,131 3,969 32,494 1,519 30.976

250 24 16 104 686,597 12,789 99.781 2.473 97.308

98.163
.- 3- - 232,083

1,620 32.456 398 430,246

1.620 32.456 398 430.246

- - - 484

* - - 1.347

73 557 557
216 1,079 1.079
288 1,636 1,636

240 1.840 -
240 1.40

- .- . - - 1,600
- .- . - . 1,600

2,728 273 3,001
- 5,920 592 6.512
429 - - - 107 536 536

41 28 176 53 300 300
422 63 486

1,607 161 1,768 1,768
686 69 755 -
599 90 689
259 39 297
446 67 513

- 11,304 1.696 12.999 -
429 41 28 178 23,972 3.209 27.857 2,605

429 41 28 178 26,920 3,737 31,333 4,240

679 68 45 281 113,617 16,526 131.114 6,713

1.840
1.840

3,801 ' - - - -

6.512

2.777 53.655 632
486 -

755
659
297
513 17.907

12.999 22- 9,641
25,253 2.777 55.655 682 247.548

27.093 2.777 5-5,655 682 247.549

24,401 4.397 8.,112 1.080 677.794

556
1.969

* - - -49
- - -173

* - - - 39
- -- - - - 49
- -. - - - 282
* . . - 117
- -- - - - 188
- .- - - - 154

- -- - - - 278
- . - - 157

7 56 56
26 199 199

6 z3 4
7 56 56

42 325 325
18 134 134
28 217 217
23 177 177

a

42 319 287
24 188 162

32
18 -

428
556

3,210
1.327
2.140
1.753

3,154
1.783

TLG Servlces, Inc.
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Table C-1

Beaver Valley Power Station, Unit 1
SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate

(Thousands of 1005 Dollars)

I Ace-ft

Oal-Site LLRW NRC Spent Fuel Site Processed I Burial Volumes B-tuil I Utility and I
Decon Removal Packaging Transport Processing Disposal Other T Toa otal LIc. Term. Management Restoration Volume Class A : Class B Class C GTCC Processed Craft Contractor
Cost Cost Costs Costs Costs Costs Cots Co=tingenoy Costs Costs Costs Costs Cu. Feet Cu. Feat ý Cu. Foot Cu. Feew Cu. Feet tL. Lbs. Manhotnro MeAhorse II -ry moss xcevqny ,.on

Activity Specsictijono (cont/ued)
3a.1.1.1.3 Reactoe internals
3.1.114 Reactor essel
3s.1.11.5 Biological shield
3a.1.1 1.6 Steam generstons
3,.1.1 1.7 Reinforced concvste
3a.1.11.8 Maon Turbine
3a.1-11.9 Main Condenses
3s.1.11.10 oare stfuctures & buildings
3s.l.11.11 Waste nangeernst
3s.1.l1.12 Facility & site doet
3a.1.11 Total

Psanning & Site Prepaitions
3a.1.12 Prepare dlsmounfing sequence
3a.1.13 Plasf prep. &temp. svoes
3a.1.14 Design water dean-up system
3s.1.15 RigglnglCont. Cnt! Envlpsftolngletv.
3a.1.16 Prae casks/Iners & containers
32.1 Subtotal Period 3a Activity Costs

Poed 3a Period-Dependent Costs
3a.4.1 Insutrnce
3a.42 Pron'rty toos
3o.4.3 Hesbth physics supp/les
3a.4.4 Heavy equipment rental
3aA.S5 Disposal of DAW generated
3a46 Plano energy budget
3a.4.7 NRC Fees
3o.4.8 Emergency Planning Fees
3a.4.0 F/ced Costs - Site
3a.4.10 ISFSI Operatng Costs
3a.4.11 Security Staff Cost
3a.4.12 Utiity Staff Cost
3U4 Sutotal Period 3. Priod-Depsndent Costs

3a.0 TOTAL PERIOD 3a COST

PERIOD 3b - Oecommissionlng Preparations

Period 3b Direct Decosm rss/onng Aivites

Detaled Wonk Procedure
3b.1.1.1 Plant sysetms
3b.1.1.2 Resotor/nt-ers
3b.1.1.3 Rermainlng buildings
3b.1.1.4 CRD cooling ussermby
3b.1.1.5 CRD hosings & ICI tubes
3b.1.1.6 Incott Instrurmenftion
3b.1.1.7 Reactor vesseli
3b.1.1.6 Facisitycloseout
3b.1.1.9 Missile shields
3b.1.1.10 Bislogical sield
3b.11.1.11 Steam generator
3b.1.1.12 Reinlorced convets
3b.1.1.13 Maton Turbine
3b.1.1.14 Main Condensers
3b.1.1.15 Asollary building

267
245
19

118

60
15
15

- 118

173
34

1,498

90
2,419

53
2,048

46
7,205

399
867

26
618
267
100
492
38

405
11,116

26 14,303

40 308 308
37 282 282
3 22 22

18 135 135
9 69 35
2 17
2 17 -

18 135 68
26 199 199
o 39 19

225 1U723 1,517

14 104 104
363 2,782 2,782

t 61 61
307 2,355 2.355

7 53 53
1,081 8,286 8.080

40 439 439
87 953 953
63 314 314
50 381 361
8 44 44

93 711 711
27 263 293
10 111 -
74 566 566
6 44 -

61 466 466
8,667 12,784 12.784
2,184 17.105 16,951

35

17
17 - -
68

19
206

206

3.039
2,782

214
1.335

685
'171
171

1,335

1.969
385

17,024

1,027

599

526
31,117

100

16,253
240,647

100 256,900

251

331

582

I11

44

154

154 206

407

407

407

8,147

8,1476 4

582 6 4 26 21,508 3,265 25.391 25,031 8,147 100 206,017

178
94
51
38
38
38

137
45
17
45

173
38
59
59

103

27 205 185
14 108 106
8 58 15
6 43 43
6 43 43
6 43 43

21 157 157
7 52 26
3 19 19
7 52 52

26 199 199
6 43 22
9 68
9 68 -
is 118 106

21

44

268

22
68

68
12

2,026
1,070

578
428
428
428

1,554
514
'193
514

1,969
426
668
668

1,168

TLG Services, Inc.
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Table C-1
____ ___________________ _______ ______Beaver Valley Power Station, Unit 1

SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

I Act"t Off-Sits LLRW NRC Spent Fuel Site Processed - Buralo Volumes BuLral I uellty n d
Deco. Removei Packaging Transport Processing Otsposal Otiw Tolg Total Lsc. Term. Managemelt Restoration Voluome Class A . Class B Class C GTCC Processed C-It Contrctor I
Cost Cast Costs Costs Costs Costs Costs Contngency Costs Costs Costs Costs Cu. Feet Cu. Feet I Cu. Feet Cu. Feet Cu. Fast WI., Lbs. Manhouss M1n-houneI11--poon

Detailed Work Procedures (continued)
3b.1.1.16 Rector building
3b.1.1 Total

3b.1 Subtotal Period 3b Activtty Costs

Period 3b Additional Costs
3b.2.1 Site Characterizoalon
3b.2-2 Cofferdam Construction and Teardown
3b.2 Subtotal Period 31, Addlitional Costs

Period 3b Co•tterat Costs
3b.3.1 Decon equipmetr
3b.3.2 DOC staff relocation expenses
3b.3,3 Small tool allorance
3b.3.4 Pipe cutitng equlpment
3b.3 Subtotal Period 3b Collateral Costs

Perod 3b Period-Dependent Costs
31,4.1 Decon supplies
3b.42 Insurance
3.4.3 Property taes
3b.4.4 HefIth physics supl1ies
31A45 Heavy equipment tal
3b.4.6 Disposal of DAW generated
3b.4.7 Plant energy budget
3b.4.8 NRC Feos
3b.4.9 Emergency Ptanning Fees
31.4.10 Food Costs - She
3b.4.11 ISFSI Operatng Costs
3b.4.12 Security Staff Cost
3b14.13 DOC Staff Cost
3b.4.14 Uttity Staff Cost
3b.4 Subtotal Period 3b Pedod-Dependent Costs

3b,0 TOTAL PERIOD 3b COST

PERIOD 3 TOTALS

PERIOO 4a - Large Component Reiossal

Period 4a Direct Decommissioning Activitles

Nudlear Steam Sup*tySSystem Removal
4a.1.1.1 Reactor Coolant Piping
4a.1.1-2 Pressurizer Relief Tank
4a.1.1.3 Reador Coolatt Pumps & Motors
4a.1.1.4 Pressurizer
4011.1. Steam Genertors
40.1.1.6 CRDMs/C~lServios Structure Removal
4a.1.1.7 Reactor Vessel Internals
4.1-1.8 Reactor Vessel
4a.1.1 Totals

Renoval of Major Equipment
40.1.2 Main Turbine/Generator
4a.1.3 Main Condensers

-103 : 15 118 106
1,214 162 1.397 1.126

1,214 t182 1.397 1.126

12
271

271

1.1680
13.800

- . 13,808

2.223
2,223

182
182

710

- 1
957

710 908

21

130
161

21 292

732 1,432

732 2,014

25 100
5 18

10 58
7 52

56 1,932
27 78
59 1,832
76 3,467

264 7.536

836 251 1,087 1,087
- 27 209 209

636 278 1.296 1,290

1,105

- . 1.105

3 2

3 2

3 2

9 6

195
423

13 -
302
130
49

240
18

197
2,963
5,642

13 10.159

13 13,314

39 34.822

107 817 817
166 1.271 1,271

0 2 2
143 1.100 1,100
416 3.J89 3,189

5 27 27
19 214 214
42 465 465
33 163 163
24 186 186

4 21 21
45 347 347
13 143 143
5 54 -

36 276 276
3 21 -

30 227 227
444 3,407 3,407
846 6.488 6.488

1,53w 12,040 11.964

2,426 17,921 17,575

5.691 43,313 42,606

135 669 669
27 135 135

401 2,068 2.068
160 1,188 1,188

1.517 10.074 10,074
95 526 526

4,169 14.693 14,093
6.813 19.928 19,928

13.318 49,282 490202

173 1,081 1.081
447 2428 2,428

54

21

75

75 271

229 477

198

198

605 -

3.974

3,974

3,974

12,121

49

7,927
46.029

122.487
49 176,443

2.271 190.243

2,371 478,260

2,791 -
507

1.749
1,801

1920M0
2.154

25,000 1,132
25,000 1.132
78,209 2,264

14
3

29
402

1.870
101

5.333
1.242
8,995

23
5

82
383
889

36
605
936

2.958

372
S 77 T
51 1,436

184
2,667 1,143

- 189
2,505 191
7.204 191

2,719 13,109 382

- 1,183
- 265 -

177 22275. -
- 1,913

12,400 11.910
3,310 -
1,95 125 344

* 10,925I 2,003 -

12,377 33,766 2,128 344

143,095
29,424

595.000
181.9M3

2,323,333
72,844

253.492
1,380,241
4.979,382

265 167 19 265 191
1,376 89 75 274 167

2.600 2,889
0,071 2.536

5090,70 5.622
481,749 29,694

TLG Services, Inc.
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Table C-I
Beaver Valley Power Station, Unit 1

SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Site LLRW NRC Spent Fuel Sit. Procesaed - I Burial Volumes Bural I Utilty andActisty Decon Removal Packaging Transport Procassing Disposal Other Totl Total LUc. Turm. Management Restoration Volume Class A ClausB Clase C GTCC Procseed Craft I Contractor
d. Actlvty Da.ulipon Cost Cost Costs Coal casts Cos ts CoatCots Costs Coats Coats Cu. Feet Cu. Fsee C u . Feet Cu. Feet WLt Lebs. Mamhoura Menhours

Cascading Costs from Clean Building Demolition
4a.1.4.1 Reactor Building
4a.t.4. 2 Auodiary Building
4a.1 4.3 Fuel and Deoon Building
4a.1.4.4 Main Steam. Cable Vault, Safeguards
4a.1.4.5 Solid Waste & Coolant Reorvery Storage
4a.1.4 Totals

Disposal of(Plat Systems
4a.1 .5.1 Area Ventilatlon Systems - Audxliary Bid
4a...52 Area Ventlation Systems - Control Area
4a., .5.3 Area Ventilahon Systems - Cooling
4a.1.5.4 Auxiliart Boiler
4a.1.5.5 ALodary Steam and Condensate
4a.I.5.8 Auoxliary Steam and Condesat - RCA
4a.1.5.7 Building Services Hot Water Heating
4a.1.5.8 Building Services Hot Water Htng - RCA
4a.1.5.9 Building and Yat Droains
4a.1.5.10 Building and Yard Drains - RCA
4a.1.5.11 Chilled Waler
4d.1.5.12 Chilled Water - RCA
4a.1.5.13 Compsed A L r
40.1.5.14 Contdatean4a.1.5.15 Containment Vaculum & Leakage Mondto ring

4a.1.5.16 Domestic Water
4a.1.5.17 Domestic Water - RCA
4a.1.5.18 lectical -Contaminated
4.1 .5.19 Estrcti Storm
4..1.520 Heoter Drains
4a.1.5.21 Incore Ins"'mentatlo
4a.1.5.22 Loose Paris Montoring
4a.1.523 Main Generator and Main Transformer
4a.1.5.24 Main Steam
4d.1.5.25 Main Steam -RCA
4a.1.5.26 Main Turbine and Condenser
40.1.5.27 Main Tuorbne and Condenser - RCA
4a.1.528 M tisclla neous
4a.1.5,29 PlaRt Process Control
4a.13.5.30 Post Accident Sampling - RCA
4a.1.5.31 Post DBA Hydrogen Control
4a.1.5.32 Post DBA Hydrogen Control - RCA
4a.1.5.33 PrimaryA-es Facllty
4a.1.5.34 Reactor Control & Protection
4d.1.5.35 Reactor Coolant
4a.I.5.36 Reactor Excoso instrumentation
4a.1.5.37 Reactor Pont Sample
4a.1.5.38 Sofety Injection - RCA
4a.1.6.38 Service Water
4a.1.5.40 Service Water - RCA
4.1..5.41 Simulator Butding
4d..1.5.42 Station Service- 4K"V
4ado. 5A3 Steam -enerator Blodown
4a.1.5.44 Steam Generator Feedo-ater
4a.1.5.45 Staem Generator F-4doater - RCA
40 1.546 Supplementary Leak Cotlleton & Release
4a1..47 Turbine PLant Comp Cooling Water - RCA
4a.1.5.48 Turbine plant Component Cooing Water
4a.1.5.49 Turbine Plant Sarmpfe

3 9 98 21

4 11 127 19

2 6 80

1 4 51

0 I f30 -

6 17 239

1 2 0 19

0 1 11 -
3 6 97 12

1 1 1 8

7 19 271

0 2

1 2 33

1 2 21

11 19 29 196

5 6 13 57
16 46 652

24 70 997

38 77 545 450

6 18 25 -
2 3 31 13
0 0 6

75 577 577
12 90 90
13 100 100
6 46 46
5 37 37

lit 851 851

59 342 342
3 25 -

72 415 415
31 240 -
13 96 -
50 286 286
12 90 -
43 237 237

5 40 -
14 78 78
27 206 -

140 805 805
7 56

53 405 -
19 99 99
5 41 -
9 51 51

84 461 461
31 235 -
41 311 -
5 27 27

- S0
10 73
19 147 -

109 667 667
49 373 -
3 17 17
3 25
0 1 -

41 221 Z21
0 2 -

13 76 76
0 3

99 520 520
- 0 -

43 227 227
247 1,522 1,522

53 403 -
307 1,977 1,977
- 80
19 143

414 2.340 2,340
38 288 -
93 578 578
25 140 140
5 29 29

32 248 -
5 36

- 2,020 89
25 -

2,597 82
240 -
96

-1,649
90
- 1,056

- 272
2D6 - - -- 4.,898
56 -

- 171 a2
41 -

221
- 1,984 53
235 -
311 - - -
- 10 336

0

73
147

5-551
37 -

40

25
1

680

2 -
- 438

3

594 848

272 246
- 13,370 .
403
- 20,450

0

143 - -
- 11.174 1.968
288
- 5.252

637 54
- 128
248

36

7,157
1,244
1,340
• 638

523
- 105901

89,992 3,546
- 520

112,835 3,690
4,858

- 2,030
66,954 3,052

- -1,887
42,875 2,843

- 831
11,037 1,073

- 4,330
198.897 8,361

1.198
- 8,371

14,294 1.877
* 880

8,958 613
85,288 5,575

4,999
66- 650

3,660 229
3

1,509
- 3.013

225,448 5,521
- 7,821

1,8620 266
- - 495
- 23

27,634 3,137
- 47

17,780 820
- .79
- 13

99,639 3,642
- 3

33,092 2.143
542,951 12,039

- 8,434
830.486 12.686

3
- 2.881

626.733 17,693
- 5.950

213,288 4,356
30,691 1,448
5,214 356

5,228
-- 767

TLG Serniers, Inc.
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Beaver Valley Power Station
Decommissioning Cost Analysis

Table C-1
Beaver Valley Power Station, Unit I

SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-81ts LLRW NRC Spent Fuel Site Prsossd IBurd volumes Burial I Mttsy aw
Activity Demon Remvral Packagitg Transpoet Processing Disposal T Total Uc. Tem. Management Restoration Vuame Class A GiC s B Class C GTCC Procassed Craft Cotract-r
,Idex Actvi Descrtion Cost Cast Costs Costs Cost Casts Casts Caoeln Costs Cos-t Costs Costs CG. Fast Cu. Feet C. Fet Cu. Feet Cu. Fea W, Lbs. Manhours Manhours

4a.i.5 Totals - 7,427 133 320 3.580 795 2,350 14,606 11,117 - 3,489 73,464 3.457 3.289,357 166,397 -

4a.1.6 Scaffolding in support of decommlssloning

4.1 Subtotal Period 4a Actvity Costs

Period 4ia Additional Costs
4a2.1 Code Srodharge
4.2 Subtotal Period 4a Additional Costs

Period 4a Colfatoral Costs
4a.3.1 Process liquid waste
4a.3*2 Snail too allossroe
43.3 Subtotal Period 4ai Collateral Costs

Period 4a Period-Oepeodent Costs
4o.4.1 Decoe supplies
4A4.2 Insurance,
4a.43 Property taxes
4a.4,4 Heoth physics supplies
4..4.5 Heavy equipment rental
4a.46 Disposal of DAW generated
4.4.7 Plant energy budged
4a-4.8 NRC Fees
4..4.9 Emergency Planning Fess
4a-4,10 Foed Costs - Ste
40.4.11 Radoaste Procetsing EqsipmentServlces
4a.4.12 fSFS9 Operating Costs
404.13 Security Staff Cost
4a.414 DOC Staff Cost
4a.4.15 UMiity Staff Cost
42.4 Subtotal Period 40 Pelrd-leperrdent Costs

4.0. TOTAL PERICO 4a COST

PERIOD 41, • Site Decontaemiataon

Period 4b Direct Decommissienirnlg Aclvfttes
4b.1.1 Remove spent fuel racks

Disposal of Plant Systems
4b.121 Area Venlation Systems. Containment
4b.1.2.2 Area Venttltion Systems - Misceltla•eous
4b.12.3 Bortn Recovery & Pirmary Grade Water
4b0.1.2.4 Chemical & Volume Control
4b.1.2.5 Ctarodurg Water
4b.1.2.6 Compressed Air - RCA
4b.1.2.7 Containment
4b012.8 Contasnment Depressurhtation
4b.1.2.9 Contarmeret Depressurization - RCA
4b.1-2.10 Elelcrical - Clean
4b.1.2.11 Electcal - RCA
4b.1.2 12 Fire Protection
4b..1.2.13 Fuel Pool Area Venrloaton Syst Art Bldg
40.12.14 Fuel Poot Compressed Air RCA
4b.1215 Fuel Po Cooling&Purfication
4b.1.2.16 Fuel Poo Ele-rca - RCA
41,1.2.17 Fue Pola E il-Contam

- 861 9 4 39 2 -

264 10,205 9,393 3.376 6,877 14.265 382

223 1.137 1,137

16,623 69,385 65,895

55 277 277
55 277 277

- 720 36

344

35,993 21,528

9296.451 312,352 2,26494,432 42,684 2,128

222
222

41 19 99 243
- 229
41 229 19 88 243

97 488 488
34 . 263 237 26

131 751 725 26

355

355

61

1,419
2.245

61 3,864

68 46

68 46

- 556

1,207

291 -
818
459

- 140
686
259

53
2,564

14,051
20,395

291 41,177

366 22,098 9,480 3,510 6.877 15,021 41,559

15 76 76
56 612 612

121 1.327 1,195
355 1,773 1.773
337 2,582 2=592

86 492 492
123 941 941

46 504 504
14 154 -

103 768 788
39 298 298
8 61 -

385 2.949 2.949
2.108 16,150 16,159
3.058 23,442 23,442
6:852 52:159 51.811

23,661 122,572 118,709

286 . 1.077 1,077

142 836 836
21 164 -
79 420 420

241 1,272 1,272
60 458 -
81 454 454
9 50 50

16 123 -
302 2,003 2,003
297 2,275
560 3,201 3,201

0 3 -
29 171 171
22 122 122

164 866 906
139 797 797

3 24 -

431 48 98 54

338
142
198
544
399
256

13
107
493

1,978
1,644

3
69
67

312
410

21

9 23

7 10
24 35

3 8
1 2

27 79

22 64

2 5
1 2

17 28
6 16

- 161

264 40

39 87
98 330

107
12 13

1.113

811

55 11
30
66 279

227 -

133 -

4,548

154

215 133 - 4,548

215 3,648 94.432 47=232 2,483

- - - 2,438

5.823 173
164

- 713 375
- 2,505 1,473

* 458 - - -
45- 2.199 -

- 237 56
123
- 22,939

- 2275
- 18,693

3

1-138 46
623 -

S1.360 1.196
- 4,650
24 -

243,750 1.184

251,996 6.676
- 3,556

65.525 4,280
208,361 11.730

- 9,646
89,320 5,287
14,681 276

- 2,334
927,485 10,291

- 459230
759,119 34,914

- - 75
50.341 1,396
25,284 12397

162,473 6.789
188.843 8,702

S - 488

344

44,737 70

44.737 70

91,132 1.117

102,930
221.920
432,306

91,132 1,117 757,156

9.432,320 313.538 759,420

TLG Servtre., Inc.
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Table C-1
Beaver Valley Power Station, Unit 1

SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Stit LLRW NRC Spent Fuol site Processed I_ Dm.d1 Volumes Buoal I Utility and
Activity Decon Remeoal Packaging Transport Processing Disposal Other Total Total Us.Tae,. Management Restoration Volume Cass A Class B Class C GTCC Prcesd Craft Cntraco
index Actni Description Cost Cot - Costs Costs Costa Co Costa Connene Coats Costs Costs Costs Co. Feet Cu. Feet Cu. Feet Cu. Feet Co. Feet Lbs. Mahoumrs Masoura

Disposal of Plant Systems (contnued)
4b.1.2.10 Fuel Pool Fire Protectlon
4b.1.2.19 Fuel Transfer System & Tools
4b.1 2.20 Gasos Wast. Disposal
4b.12.21 Liquid Waste Disposal
4b.1.2.22 Pnim Comp & Ntm SNd Tnk Clng Wtr - RCA
4b.1.2.23 Radiation Monitoring
4b.1.2.24 Reactor Plant Vents & Drains
4b.1.2.25 Residual Heat Removal
4b.1.2.26 Sewage Treatment
41.t.2.27 Solid Waste Disposal
4b.1.2 Totals

4b.1.3 Scaffolding in support of decommissioning

Decontamination of She Buildings
4b.1.4.1 Reactor Building
4b.1.4-2 Audxliary Buildhig
4b.1 4.3 FN and Decon Building
4b01.4.4 Main Steam. Cable Vault, Safeguards
4b.1.4.5 Ser'doe Building, Wrhse & Control Area
4b1.4. 6 Sold Waste & Coolant Recovery Storage
4b.1.4.7 Turbtne Building
4b.1-4 Totals

4b.1 Subtotal Period 41 Activity Costs

Period 4b Collateral Costs
4b.3.1 Process Equid waste
4b.3.2 Small tool allomance
403.23 Spent Fuel Capital and Transfer
4b.3 Subtotal Period 4b Collateral Costs

Period 4b Peoiod-Dependent Costs
4b.4.1 Deson supplies
4b.42 Insurance
4b.4.3 Property taxes
4b04.4 Health physk6 supp/lns
4b.4.5 Heavy equipment rental
45.4.6 Disposal of DAW generated
4b.4.7 Plant energy budget
4b.4.8 NRC Fees
4b.4.9 Emergency Planning Feeo
40A.10 Fixed Costs -Site
4b.4.11 Radwaste Processing Equlpment/Seruices
4bA.12 JSFS Operating Costs
4b.4.13 SecurityStaff Cosl
4b.4.14 DOC Staff Cost
4b.4.15 UtMllty Staff Cost
4b.4 Subtotal Period 4b Perlod-Depondent Costs

4b.0 TOTAL PERIOD 4b COST

5 PERIOD 4o - License Termination

Perod 4e Direct Decommlssioning Acivities
4e.1.1 ORISE conflrmatory survey
4e.1.2 Terminate license

57
373
68

1,057
108
319
296

16
157

9.437

2
10
4

39
6
9

38

234

4
18
5

113
7

13
64

10
506

14 35
120 115
17 50

1.603
13 67
40 115

186 599

41 89
4,976 1.829

1.291 13 5 58 4

0 1 -
26 138 138

144 781 781
33 175 178

526 3,339 3,339
47 247 247

117 612 612
265 1,448 1.448

2 19 -
70 375 375

3,395 20,377 17,311

334 . 1,706 1,706

657 2,580 2.580
211 826 826
341 1,344 1344
49 185 185
71 266 266
66 273 273

18S 592 592
1,574 6,067 6,067

5.590 29.227 26.161

828 650
269 148
408 458

66 29
100 36
81 51

320 40
2,072 1,415

31
Is
7
4
6
5
4

77

66
40
14

" 9
13
10
9

161

262 146
35 104
93 23

6 22
- 37
40 20
26 20

396 373

2,503 12,190 423 726 5.430 2.366 -

1 - -
293 148

2,463 509
349 268

32.904
258 286
818 505

3,621 2,570
19 - -

- 842 411
3,067 102,106 8,010

- 1,080 54

4,136 2,257
713 1,592

1,915 361
125 340
- 556
830 306
412 309

- 8,130 5.721

3,067 111,316 16,229

536

107
107 536

- - - 4.8044

235

93

327 - - 4,804

435 3.067 111,316 21,033 536

- 18 -
25.152 1,268

144,419 8,098
33.310 • 1,482

1,336,230 22,579
36.055 2.221
77,281 8.923

385.589 6,557
- 390

68,401 3.350
4,849,865 205,951

- 3,990 32,292

389.163 30.M38
186.864. 8,653
113.178 17,703

-: . - 38.952 1.996
55,614 2.886
63,925 2,658
47,108 7.944

8- . 94,803 72,378

- 6,042.488 311,805

67,530 105

67,530 10l

96.273 1.180

125,914
325,371
524.829

96,273 1.180 976.114

626.211 313,090 976,114

59 -
237

59 237

770

1.601
3,449

770 5,050

29 133

29 133

367 144 732 732
- 35 272 272

- 93 14 107
367 93 194 1,111 1.004

72

72

49

49

849

1,842

- 307

- 79867OO

214
- 1,046

792
80

3,137
20,676
25,035

307 55,357

193 963 963
5 9834 934

184 2,026 2,026
400 2,001 2,001
517 3,966 3,966

91 519 519
148 1,133 1,133

70 770 770
21 235 -

157 1,203 1,203
119 911 911

12 93 -
471 3,608 3.608

3,101 23,777 23.777
3.755 28,790 28,790
9,325 70,929 70,602

15,108 101288 97,7663,333 17,476 523 908 5,430 3,040 55.450

126 37 162 162

TLGaSericies, Inc.
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Table C-1
Beaver Valley Power Station, Unit 1

SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Of-RO0 LLRW NýRC . psost Fuol Site Procsosed I____ Burial volumes Bursial I Utility -od
Decon Removal Packaging Transport Processing Disposal Dther Told Total U¢. Tonm. Msnagement Restorat•on Voluses Class A Class B Class C GTCC Pr Craft Contractor

Actift Description Cost Cost Costs Costs Costs Costs Costs Cwotlnamo Costs Costs Costs Costs Cu. Foot Cs.Fst Cu. Foot Cu. Faet Cu. Feat WL Lbs. Manhous; Manhurs

4e.1 Subtotal Period 4e Aclivity Costs 125 37 162 162

Penod 4e Additional Costs
4e21 l.ewrse Ternination Surey
4e.2 Subtotal Period 4a Additional Costs

Period 40 Collatiral Costs
4a.3.1 DOC staff relocasorn expenses
4e.3.2 Spent Fuol Capotal and Transfer
4e.3 Subtotal Period 4a Collateral Costs

Period 4e Penod-Dependent Costs
40.4.1 Inosura-o
40.4.2 Property ta.es
40.4.3 H eHarh physics supplies
4a.4.4 Otso:.l of DAW generated
4e.4.5 Plant energy budget
4e.4.6 NRC Foss
4e.4.7 Emergesncy Planning Fees
4e.4.8 Fleed Costa - Sits
4e.49 ISFSI Operatng Costs
40.410 Security Staff Cost
4e.4.11 DOC Staff Cost
4e.4.12 Utility Staff Cost
40.4 Subtotal Period 4a Period-Dependent Costs

4e.0 TOTAL PERIOD 4e COST

PERIOD 4 TOTALS

PERIOD 5b - Sitt Restoration

Period 5t Direct De•omorrrissl:iong ActiAlies

Demolition of Remaining Site Buildings
5b.1.1.1 Reactor Building
5b.1.1.2 Auxltiary Building
5b.1.1.3 Cirslaglng Water Piping
5b.I.1.4 Cooling Tower
5b.1.1.5 Cooling Toner Pump House
5b.1.1.6 Diesel Generator Building
5b.1.1.7 Fuel and Decon Buildrng
5b.1.1.8 Main Steam, Cable Vaut." Safeguards
5b.1.1.19 Serice Building, W0dm. & Contro Area
5b.1.1.10 Solid Waste & Coolant Reoovery Storage
Sb.1.1.11 Turbtioe Building
00.1.1.12 Turbto Pedestal
5b.1.1.1.3 Warehouse
5b.1.1.14 Ysrd Tanks & Foundations
5b.1,1 Totals

Site ClQoeout Actslties
5b.1.2 Remo"e Rubble

05b.1.3 Grade & landscape she
51b..4 Final report to NRC
5b.1 Subtotal Period 5b Activty Costs

6.094
6,094

1,105
173

1.278

610

610

610

280

652

20 -
93

248
76

370
28

354
3,823
3.700

20 9,714

1,628 7.923 7.923
1.828 7.923 7.923

166 1.271 1,271
26 199 -

192 1,470 1,271

28 308 308
65 717 717

152 762 762
6 33 33

14 107 107
25 272 272
8 83 -

56 426 426
4 33 -

53 407 407
573 4.306 4,396
569 4.329 4,359

1,052 11.903 11.787

122,933
122,933

199
199

83

33

116

315

306 6,127 75

14,194
57,566

-- 72.943
306 6,127 75 144,703

20 17.211 3,610 21,458 21,143 306.

3.699 40,184 10,007 4,422 12.307 18.080 114.220

3,008
730
40

354

138
88

8O8
364

1,092
293

1,988
527
187
127

9,744

10,043
162

19,949
59
59

42.379 245,297 237,618

451 3,459
110 840

6 46
53 407
21 159
13 101

121 929
55 410

164 1,206
44 337

298 2,286
79 606
20 215
19 146

1,462 11,206

1,506 11,550
24 ISO -
9 68 66

3,001 23,009 68

964 6,715 205,748 68,570 3,019 344

3,459
840
46

407
159
101
929
416

1.256
337

2,286

606
215
146

11,206

11,550
186

22,942 '

6,127 123,008 144,703

15.648,660 749,636 1,680,237

43,452 -
11,790

677
6,064
2.461
1,379

12,570
5,803

16,914
4,703

36.496
6,567
3,648
2,003

156.56

15,135
.593
S - 668

172.314 668

TLfG Seroices, Inc.
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Table C-1

Beaver Valley Power Station, Unit 1
SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Sits LLRW NRC Spent Fuel Sit. Peoesssd Burial Volumes Burils I UtSiIty and
Activity Decon Rneroval Packaging Transport Prooeslrng Disposal CUre Total Total Ljc. Teom. Managemnat Restoratlio Volume Class A iClan B Class C GTCC Processed Craft Cotractorn

Iindex Activi Dsoet osssrs Coat cost Cost Costs Coats c o st s tncost Costs Costs Coets Costs Cu. Feet Cu. Feet Cu. Feat Cu. Fast Cu. Feet Lbs. Manhouerr Manhours

Period 51 Additional Costs
5b.2.1 Concrete Crusnhing
SbI2 Subtotal Period .% Additional Costs

Period Sb Collateral Costs
5b.3.1 Small tool allowaroe
5b.3.2 Spent Fuel Capital and Transfer
5b.3 Subtotal Period 5b Collateral Costs

Penod Sb Period-Deperndent Costs
Sb4. Insurance
Sb.4.2 Propertytaess
.b 4.3 Heavy equipment rental

5b 4.4 Plant energy budget
5b.4.5 NRC ISFSI Fees
5o.4.6 Emergency Ptlnning Fees
5b.4.7 Fiod Costs - Site
5b.4.8 ISFSI Oporsinog Costs
04.9 Security Staff Cost

5b.4.10 DOC Staff Cost
Sb4.11 ULtiity Staff Ct
5b.4 Subtotal Period Sb Period-Dependent Costs

5b.0 TOTAL PERIOD 5b COST

PERIOD Sb - Fuel Storage OperatlonnlShlpping

Period 5c Direct Deoommissioning Acivities

Period 5c Colateral Costs
So3.1 Speno Fuel Capihtl end Transfer
5..3 Subtotal Period Sc Cotateral Costs

Perod Sc Pemod-Dependenl Costs
5C.4.1 Insurance
5c.42 Property taxes
&c.4.3 Plant energy budget
5c,4.4 NRC ISFSI Fees
5c.4.5 Emergency Planning Fees
5cA.6 Flxed Costs - Silo

5c.4.7 ISFSI Operatiog Costs
SCA4B Security Staff Cost
5c.4.9 Utilty Staff cost
Sc.4 Subtotal Period So Perod-Dependent Costs

5.0 TOTAL PERIOD 5c COST

PERIOD Sol -GTCC shipping

Period 5d Direct Decommissioinrrg Activities

Nucilar Steam Supply System Removal
5d.1-1.1 Vessel & Intomols GTCC Disposal
5d.1.1 Totals
5d.1 Subtotal Period 5d Activity Costs

499
499

135

135

4.294

4.294

24.877

- - - 2 125 627 627
- - - 2 125 627 627

2,990
2.990

266
266

20 156
40 306
60 461

- 156
306 -
306 156

719 72 791 791
1,672 167 1,839 1,639 -

- . 644 4.938 - 4.93-
1119 1s 137 - 137
227 23 250 250 -
194 19 213 213
849 127 976 976 -
73 11 84 - 84

907 136 1,043 -05 438
10,809 1,621 12.431 - 12,431 --..

5,659 879 6,738 - 1.213 5.525 - -
21.429 3,718 29,441 976 4.9M5 23.469

- . 21.756 6.904 53,537 1,671 5.301 46,566

38,411
159,806

- 103,166
299.383

175,304 300.051

- .. - - - 3,739
- -. - - - 3,739

561 4,299
561 4,299

8,072 W07 8,879
18.764 1,076 20,640

2.547 255 2.802
2,176 218 2,393
3,029 454 3,483

820 123 943
5, 939 891 6.30

11,573 1.736 13,309
52,919 6,360 59,279

56,658 6,921 63,579

4.299
4.299 . . -

8.879
20,640

2.802
2.393
3.483

943
6.830

13,309
59.279

63,579

238,380
221,510
459,960

459,960

300 11,104
300 11.104
300 11,104

1,696 13,100 13,100 4819 110,653
,1,696 13,100 13,100 489 110.553
ý1,696 13,100 13,100 - 489 110,653

TLG Services, Inc.
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Table C-1
Beaver Valley Power Station, Unit 1

SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Sit 11698 NRC Spamt Fuel Site Processed Burial volusmes BuledrIt UitotyandiActhsty Decon Removal Packaging Transport Procrnesog Disposed Other Total Total Uc. Torm. Managermeet Restoration Volume Class A Clam B Class C GTCC Procesaed craft Confrator
Indlex D lion Cost Coot Costs Costs Coste ConiCo sttCste Costs Casts Costs Cu. Feet Cu. Feet Cu. Feet Cu. Feat Cu. Feet WI Lbs. Manhours MaQhoam

Period So Perlod-Dependent Costs
6d.4.1 Itsoronce
5d.4.2 Property taxes
5d.4.3 Plant energy budget
5d.4.4 NRC ISFSI Fees
5d.4.5 Emergerny larring Fees
5d.4.6 Fixed Costs - Site
5d.4.7 ISFSI Operal•lig Costs
5A.4.8 Secury Staff Cost
5d.4.9 Utlity Staff Cost
5d.4 Subtotal Period 56 Period-Dependect Costs

5d.0 TOTAL PERIOD 56i COST

PERIOO So - ISFSI Decontamination

Period 5e Direct Decommissioning Activities

Period Se Additiornd Costs
5e2.-1 ISFSI Licerso Terninsation
5e2 Subtotal Period 60 Additosal Costs

Perod So Collateral Costs
Se.3.1 Small tool ollisrance
56.3 Subtotal Period So Cotateral Costs

Period So Period-Depeodest Costs
el.4.1 Insurance

5s.4.2 Property taxes
5e,4.3 Hoolsi y equipment rental
56.4.4 Plant energy budget
5e64.5 NRC ISFS1 Fees
56.4.6 Emergency Plaroig Fees
5e.4.7 Fixed Costs -Site
56.4.8 Secrity Staff Cost
654.9 Utlity Staff Cost
6e4 Subtotal Period 5a Period-Depaedent Costs

6.00 TOTAL PERIOD Se COST

PERIOD 6f - tSFS1 Site Restoration

Perod 5( Direct Deomrrssionling Actrsivs

Period 5f Addltional Costs
5f2'1 ISFSI Demoition and Site Restoration
5f.2 Subtotal Period 5t Additional Costs

Period S5 Collateral Costs
5f.3.1 Small tool alioasce
5f.3 Subtotal Period 5f Collateral Costs
5t4'1 Insuoroe
5t.4.2 Property taxes. 5f,43 Heavy equipnent rental
5f.4.4 Plait energy budget
5f,445 Fixed Costs - Steo
5fA.6 Secudty Staff Cost
5f.4.7 Utility Staff Cost

30
71

10
8

11
3

22
44

200

3 34
7 78

1 11 -
1 9 -

2 13
0 4
3 26
7 50

24 224

34
78

9 -

13
4

26
50

224

224 489 110,653

900
837

1,737

1,737300 11,104 200 1,720 13.324 13.100

468 5 74 329 798
488 5 74 329 798

- 5 - - - -

215

215

707 5 74

123
286

39
33
46
45

154
-- 726

335 2.028
335 2.0286

1 6
1 86

12 135
29 314
32 247

4 43
3 36
7 53
7 52

23 177
117 1,058

135
314
247 -

43
36
53
52

177
1,-05

2.028 3,424 - " " 380.555
2.028 . - - 3,424 - .- - - 380.555

8,021 1.280
8,021 1,280

380.555

- 1.619
2,939
4,757

8,021 6.037329 1,524 453 3,092 3.092 - 3,424

76-4 23
764 23

17

74
144

23
23
70

194 982
194 982 -

0 2
0 2

14 158
11 85

3 27
3 26

10 80

982 - -
982 - - -

2
2

158
85

27
26
80

1936 0
- 1,836 8(3

I - - -

I - - -

917
1.307

TLG Ser-iceo, Inc.
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Table C-I
Beaver Valley Power Station, Unit 1

SAFSTOR (Integrated with Unit 2 DECON) Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

OffR-Sb LLRW NRC Spent Fuel Site Proceasd I Burial Vsluse. Burial I Utility and
Activity Decon Resnoval Packaging Transport PrsoasIsng Disposal Other Total Total LI.- Tens. ManageM Restordtin Volusmn Class A Class B Class C GTCC Pý ed Craft Coldetoor
Index Activity Description Cost Cost Costs Costs Costs Costs Costs Continsencs Costs Costs Costs Costs Cu. feet Cs. Foot Cu. Feet Cs. Feet Cu. Feet WL9 Lbs. Manhows Manhors

5f.4 Subtotal Period 5f Perod-ODepndent Costs 74 260 43 377 377 2,224

5f.0 TOTAL PERIOD 51 COST

PERIOD S TOTALS

TOTAL COST TO DECOMMISSION

839 - - - 283

26,424 305 74 11.433 80,421

9,443 70,875 11.105 6.322 12,942 36,371 398.147

238 1.360

16.35 134,892 14,770

93,537 638,742 376,746

1,360

73.555

208.238

S - - 1,836

489 . 491,208 185,161

344 469 17.449.620 1.003.944

2,304

770,088

4,518,391

46.566

53,758

- 3.424 -

205,748 78.151 11.076

TAL COST TO DECOMMISSION WITHT17.16% CONTINGENCY: $638,742 tmousands of 2D06 dollars

TOTAL NRC LICENSE TERMINATION COST IS 68.98% OR: $376,746 thousands of 2909 dollars

SPENT FUEL MANAGEMENT COST is 32.6% OR: $208,231 thousands of 2009 dollars

ON-NUCLEAR DEMOLITION COST IS 8.42% OR: $63,768 thousands at 2005 dollars

RADWASTE VOLUME BURIED: 89,871 oubic fats

OTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED: 489 cubic feet

TTAL SCRAP METAL REMOVED: 40,486 tons

OTAL CRAFT LABOR REQUIREMENTS: 1,003,944 rman-hours

End Notes:
Wa. - indlcates lht Os actiity not charged as decomnvnsslonlng expe0se.
SInocates .,h: acldviy perfonled Sy deotlnlist.oning staff.

O- ndicates 61a Oils ovalue is less than 0.5 but Is non-earo.
a c00 containing -" Indicates a zeo value

TLG Serices, Inc.
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Table C-2
Beaver Valley Power Station, Unit 2

DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

IActiviy
Off-Sits LLRW NRC Speot Fuel Sits Processed 1 Burial Volumes Burial I Utility sodDocon Rsmoval Packaging Transport Processing Disposal Other Total Total LI. Torn. Managomnt Restoration Volume Class A Clast B Class C GTCC Processed Craft Cootrastor

Cost Cost Costs Costa Costs Costa Costs Continaeny Costs Cost. Costs Costs Cu. Feet Cu. Fast Cu. Feet Cu. Fast Cu. Feet Wt.. Lbs, Manhounr ManhoorsI -05x i-tlrty o Lescrtsson

PERIOD Is . Shutdown through Transition

Period to Direct Decommissioning AcuWte$
1 a1.1 Prepare preliminary decommissioning cost
to 1.2 Notficaton of Cessaion of Operations
lat1.3 Remove ftel & source rotodol
lat1.4 Notification of Permanent Defueling
to.1.5 Deacdoto plant Msystemsn & proce asste
is 1.6 Prepare and subo•it P0DAR
oat1.7 Reoiew plant dwgs & spes.
s.At.8 Peroro detailed red survey
:a,1.9t Estinota by-product inventory

1a.1.tf End product description
to I.t Dotaiied by-product inventory
1.1.12 Deoin majsrrorrk sequortc
ta..tt3 Perfont SER and EA
la.1.14 Perform Site-Specific Cost Study
tt.1.15 Prepare/submit License Tertmlnatlon Ptan
lao1.16 Receive NRC approval of termination plan

Actiuity Specifctlions

t:.1.17.1 Plant & temporary laitioes
o .t117.2 Plant systrms
a1.- 1.7.3 NSSS Decontanination Rush

to.t1t7.4 Reactor Internals
ta.1.t7.5 Reactor vessel
ta.1t17.6 Bioiogical shireld
ta.1.17.7 S!a!r gnnor l "r '
1a.1.17.0 Reinfored concrete
lo.1.17. Main Turb"s
la.1.17.10 Main Condeosers
la.t.17.11 Plant structure. & buiiding
la.1.17.12 Waste marotagenrmn
l:.1t.17.13 Facility & site clseout
ta.t.17 Total

Planning & Site Prep•rations
ta.t.t1 Prepare dismantlintg sequeor
1a.1.19 Plant prop. & tlmp. ooca
la.1.20 Design water leanr•u system
la.1.21 Rlggig/Cont. Cntd Ertvps/loolingletc.
l.1.22 Procuro casks/liners & containers
1 ao, Subtotal Pedod ta Actkiity Costs

Peorod 1 a Additoonal Costs
1o.2.1 Spoat Fuel Pool Ioolaoon
la.2 Subtotal Potd t. Additional Costt

Period ta Collateral Costs
la.3.1 Spent Fuel Capitol and Transfer
ts.3 Subtotal Pedod I a Collateral Costs

Pedod is Pedod-Dopendont Costs
O lA.41 Insurance

1 ,4.2 Property taxes
aA. 3 Health physics supplies
a.4.4 Heavy equipmentrental

la,4.5 Disposal of DAW generated

1td 17 132 132

of
1,300

176 26 202
405 61 466

88
88

114
660
273
440
360

433
367
44

625
572
44

275
141

35
35

275
405
79

3,329

13 10S
13 101
17 132
99 759
41 314
66 506
54 415

65 498
55 422
7 51

94 719
86 658

7 51
41 316
21 162

5 40
5 40

41 316
61 466
12 91

499 3,828

202
466

101
101
132
759
314
506
415

448
380

51
719
658

51
316

81

158
466

46
3,371

50
42

81

40
40

1 58

46
457

2.080
4,600

- 1,5851.080

1.300
7,500

3,100
5,080
4,096

4,920
4,167

500
7.100

- 6.5000
500

3,120
1:600

400
400

3.120
4.600

- 00
37.827

- 240

1,400

1.230
73.753

211 32 243
2Z419 363 2.782

123 18 142
2,048 307 2,355

108 16 124
10.957 1,644 12,601

243
2,782

142
2355

124
12,143 457

5,739
5,739

861 6.600 6,600
861 6,600 6,600

3,771 566 4,337
3,771 566 4,337

4,337
4,337

250
329

- - - - 1,160
862

6 4 26

116 1,276
86 948
62 312
49 379

8 44

1,276
948
312
379

44 404 .8,103 99

TLG Services, Inc. I

I



Beaver Valley Power Station
De'ommnissioning Cost Analysis

'Do unnen t Fil 7-1 525-OOA Rev. 0
Append.' C Page 16sf`25

- Table C-2
Beaver Valley Power Station, Unit 2

DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars).

-I

BI Atr'it
She LLRW NRC Spent Fuel tse Processeda Bural Volumes - B810alt i Ueity ass

D.ses Ramol Packaging Transport Proaessing Disposal Other Total Total Lib. Tenm. Management Restoraion VaCuts Class A Class 5 Class C TTCC Processed Craft Csatraotsr
t ost teat ease steal. tease t se Cease tee re nme e tease te Cees Coca. C., P t C. Pear C, Pa. C, P e C u Pee s - IliFnhe lh.:e. II x -

Co.% Costs Coats; Coft Costs cost. Fast Cu Foot Cu Feet Wit Lbs Manhoure, Man rs

Period 1 a Perlod-Dependent Costs (cortinued)
la.4.6 Plant energy budget
Ia.4.7 NRC Fees
la.4.8 Emergency Plannlng Fees
la.4.9 Fixed Costs - Site
la.4.10 Spent Fuel Pool O&M
Ia.4.11 ISFSI OpsraSnl Costs
la.4.12 Security Staff Cost
laA.13 Utility Staff Cost
la.4 Subtotal Period ta Pedod-tependent Costs

la.0 TOTAL PERIOD Is COST

PERIOD l b - Decommissioneng Preparations

Period lb Direct Decommissioning Asctviies

Detailed Work Procedures
lb.1.1.1 Plant systems
1b.1.1 .2 NSSS Decontaerination Rusha b -1.1.1.3 Reactor Irearals
W b.1.1.4 Resmining buildings
1b.1.1.5 CRD cooling assembly
lb.1.1.6 CRD housings & ICI tubes
lb.1.1.7 Incore instrumentation
1b.1 t.1.8 Reactor vessel
lb.1.1.g9 FPality closeout
1b.1.1.10 Missile shields
lb.1.1.11 Bloiogioal shield
15.1.1.12 Stesem geer~ators

lb.1.1.13 Reinforced concrete
11.1.1.14 Main Turbine
1b.1.1.15 Moin Condensers
11.1.1.16 Auxiliary building
11.1.1.17 Reactor building
1b.1.1 Total

1b.1.2 Decon primary loop

1b.1 Subtotal Period lb Activity Costs

Period lb Additional Costs
1b.2.t1 Mixed Waste
152.2 Site Characterization
lb 2.3 Cofferdam Comstructon and Teardom
1b.2 Subtotal Period to Additional Costs

Period tb Collateral Costs
lb.3.1 Decon equipment
1ba.2 DOC staff relocation expenses
15b3.3 Process lqeuid saste
lb.3.4 S.all tool allsosse
15.3.5 Pipe cuiting equipment
5b.3.6 Decon rig

1b.37 Spent Fuel Capitau and Transfer
10 1.3 Subtotal Period I b Collataral Costs

- 579

- 579

- 615

265
225
490
630
36

1,468
20,548

26 26,301

92 707 707
27 , 292 292 -
22 247 - 247
73 563 563 -
95 725 - 725
6 43 - 43

220 1.688 1,688 -
3,082 23,631 23,631 -
3,939 30.655 29.839 1.015 404 8,103

8.103

58,921
438,000

99 496,921

99 570,674

6

6 26 46,768 7.009 64.393 48.503 5.352

417
88

220
119
88
88
88

319
t06
40

106
405

88
137
137
240
240

2,925

62 479 431
13 101 101
33 253 253
18 137 34
13 101 101
13 101 101
13 101 101
48 367 367
16 121 61
6 46 46

16 121 121
61 466 466
13 101 51
21 158 -
21 158 -
36 276 249
36 276 249

439 3,364 2,732

456 1,369 1.369

457

46

102

61

51
158
158
28
28

633

633

404

4,733

2,500
1,350
1.000
1,0•O

1,000
3.630

- - 1,200
4•

--- 1.256

- - 4.600
1.000
1.560.
1.560
2.730

- - 2,730
- 33,243

912

912 2,925 895 4,733 , 4,100 "

133

182 -
182 133

22 634

22 634

836

836

710

92
2

- 957

1.243 -

2,046 959

391

391

915

915

- - 1,105

4,193

4,139
4,193 9,243

112 901 901
251 1.087 1.087
27 209 209

390 2,197 2,197

107 817 817
166 1,271 1,271

1,271 6,862 6,862
0 3 3

143 1.100 1,100
186 1.430 1,430
621 4,759 -

2,494 16,241 11,482
4,759
4,759

1,067

-1,067 33,243

2,223
2,223

4,739 772,116 223

4,739 772,116 223

TLG Services, Inc.
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Table C-2
Beaver Valley Power Station, Unit 2

DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Offt-Sl LLRW NRC Spent Fuel Sits Processed I Burial Volomes Budial I Utility land
Actflvty Decon Removal Packaging Transport Processnlg Disposal . Other Total Total LIC. Torm. Managemrent Restoration Volume Class A Class B Class C GTCC Procososd Croft CoetretorI
Index Actlvli Desciptono Cost Cost Costa Costs Casts Cost. Costs Costsine Costs Costs Costs Costs Cu. Faot Cu. Feet Cu. Foot Cu. Feet Cu. Feet At., Lbs. Manhours Manshous

Period lb Postad-oepeodent Costs
1b.4.1 Decon supplies
I b.414. Insurance
Ib.4.3 Propsrty taxes
1b.4.4 Hesult phystcs supplies
1b.4.5 Heavy equipmont rental
1 b.4.6 Disposal of DAW gsnetated
lb.4.7 Plant energy budget
1b.4.8 NRC Fees
l b.4.9 Eoorgeony Planndng Fees
lb.4.10 Fied Coots -Site
lb.4.l1 Spent Fuel Pool O&M
lb.4.12 ISFSI Operating Costs
lb.4.13 Security Staff Cost
lb4.14 DOC Staff Cost
lb.4.15 Utility Staff Cost
Ib.4 Subtotal Period Ib Period-Dependent Costs

10.5 TOTAL PERIOD I1 COST

PERIOD I TOTALS

PERIOD 2a - Large Compoosnt Removal

Peorod 2a Direct Deconmissioning Activo1es

Nuclear Steam Supply System Removal
2a01.1.1 Reactor Coolant Piping
2a.1.1.2 Pressurizer Reisef Tank
2. 11. 3 Reactos Coolant Pumps & Motors
201.1 4 Pressuizer
2a.1.1-5 Steam Generators
2a.1.1 .6 CRDMslICls/Servmce Structure Removal
20 1.1._7 Reactor Vessol Internals
20.1.1.8 Reactor Vessel
2a.1.1 Totals

Removal of Maior Equipment
2a.1-2 Main Turabine/Generator
2a.1.3 Main Condenser

Cascading Costs from Clean Building Demolition
2a.1.4.1 Reator Building

.2a.1.4.2 Auxdliary Building
2a.1 .4.3 Fuel and Decon Building
2a.1.4.4 Gaseous Waste Storage Tank Enclosure
2a.1 .4.5 Main Steam, Cable Vaull, Safeguards Area
20.1.4.6 Wasto HandllngVCondensate Polishing'
2a.1.4 Totals

Disposal of Plant Systems
2a.1.5.1 flea Vent. SySt. -Condensate Polish Bid
2a.1.5.2 Am Ventlation Systems - Air Condition
2a.1.5.3 Afea Ventilation Systems - Auxiliary Bd
2a 1.5.4 Ama Ventilation Systems - Control flea0 2a.1.5.5 Area Vntilaton Systems - Cooling
2a.1.5.6 Au.•dlia SBaler
20.1.5.7 Autdliary Stean ard Condensste
2a.1.5.8 Aadllany Ste:n and Consomsate - RCA

22 -

140
1 69

22 309

594
442

14
630
136
115
251
323

19
752

4,235
10,581

14 18.078

6 28
59 654
44 486
35 175
25 194

4 24
95 725
14 149
12 127
38 289
48 371

3 22
113 865
635 4,870

1,587 12,168
2,717 21,146

28
654
486
175
194

24

725
149

289

865
4,870

12,168
20,626

127

371
22

520

2241

224~

4,483

4.483

776.599

784,702

55

30,187
65,183

225,469
55 320,39

3,567 354,082

.3,660 924.756

3 2

2,981 1.450 528 939 634 4,207 27.082

2,981 2,029 534 943 634 4,233 73,851

6,496 44,317 38,405 5.279 633

13,506 98,710 86,988 . 10,632 1,090

224

628

4,739

4.739

125 106
23 It
56 62

34 52
269 1,932
134 79
88 1,953

102 3.588
831 7,791

14
3

29
398

1,870
101

5.500
1,402
9.3108

31
7

96
367
889

47
779

1,071
3,287

372
- 77 -

60 1,675
- n180

2,667 1,143
189

3,694 210
- 10,828 210

2,727 18,159 420

1

4
8

16

189 837 837 1.183
37 166 166 265

489 2,460 2,467 187 2,407
170 1,201 1,201 - 1.874
,623 10,393 10.393 12,400 11,910
151 702 702 - 3.310
,957 17.181 17.181 - 1,377
,800 26,007 26,007 - 10,789
,421 58,954 58.954 12.587 33.115

179 1,113 1.113 - 2.623 2,914
408 2,532 2,532 5,071 2.53W

558
2,003
2.561

344

344

286 169 19 268 192
1,459 89 75 274 167

502
115

87
2

95
110
910

150
0

212
25

257
208
84

148

75 577
17 132
13 100
0 3

14 109
16 126

137 1,047

52 298
-- 0
76 441
4 29

93 542
31 240
13 96
50 286

577
132
100

3
109
126

1,047

143,095 4,769
29,424 863

694,244 2,675
159,207 2,282

2.323.333 23.059
72.844 4,132

252,382 27,817 1,245
1.379,081 27,817 1,245
5,053.611 93,414 2.489

514.339 6,062 -
481,749 . 31,533

- 7,157
1,752
1,340

37
1,420

- 1.633
- 13,345

73,041 3.082
- 5

117,063 4,295
- 601

146.295 5,212
- 4,858
- 2,032

66,954 3.052

2

3

4 12

88

140

176

80

298

441

542

206

0

29

240
96

1.799

2.883

3,802

1.64 -

TLG Servdes, Inc.
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a
Table C-2

Beaver Valley Power Station, Unit 2
DECON Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Site LLRW . NRC Spent Fuel Site Prooassed Burial Volumes Burial! Utility end
Actf•ty Decon Removal Packaging Transport Processlng Disposal Other Total Total Uc. Tann. Management Restoration Volume Class A CVis B Class C GTCC Processed Craft Cone It
Index Actvi Descrptaon Cost C.ot Costs Cosas Coats Coits casts Carrt Cast Caste Casts Costs Cu, Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feat WL Lbs. Manhours Manhourm

Disposal of Plant Syste-ts (continued)
2a.1.5.9 Boron Recovery & Primary Grade Water
2a.1.5.10 Building Services Hot Water Heaing
2a.1.5.11 Building Serrices Hot Water HtSg - RCA
2a.1.5.12 Building and Yard Drains
2a.1.5.13 Building and Yard Drains - RCA
2a.1.5.14 Chemical & Votune Control
2a.1.5.15 Chilled Water
2a.1.5.18 Chilled Water - RCA
2.,1.5.17 Condensate
2.1.5.18 Condensate Polishing
2a. 1.5.19 Containment Vacuum & Leakage Monitoring
2..1.5.20 Dorestc Water
2a.1.5.21 Doovsfic Water - RCA
2as1.522 ERF Building
2?..15.23 Electrical - Cootaminsted
2a.1.5.24 Extraction Steam
2a.1.5.25 Fre Protection
2a.10.526 Heaste Drains
2a. 1.527 Incore Lrstrnmntsflion
20.1._,28 Loone Pards Monitoring
2a.1.5.29 Main Generator and Main Transformer
2a.1.5.30 Main Steam
2a.1..3t Main Steam -RCA
2a. 1.532 Main Turbinesand Condnenar
2a.1.5.33 Main Tur•de and Condenser- RCA
2a.1.5.34 Outbuildings -Wast. Handlkig Building
2.1.5.35 Plant PioCess Control
2a.1.5.36 Poot Accident Sampling - RCA
2a01.5.37 Poot DBA Hydrogen Control
2a.1-5.38 Post DiA Hydrogen Contrl - RCA
2a.1.539 Primary Access Facility
20.1.5.40 Reactor Control & Protection
2a.1.5.41 Rpaitor Coolant
2a.1.5,42 Reactor Excom Instrumentation
20.1.5.43 Recror PatSample
2a.1.5.44 hr Warer - RCA
2a.1.5.40 Safety Injecton - RCA
2a.1.5.46 Senage Treaternt
2a.1.5'47 Slntulator Bullditng
20.1.0z48 South Oftice Shop Building
2a.1.5 .49 Steam Generator Bbordawn
20.1.5.50 Steam Generatna Fastsr
2a.1.5.01 Steaen Generator Fedo=ter - RCA
2a.1.5.52 Supplementary Leak Collection & Releose
2a.1.5.23 Turbine Plant Component Cooling Water
201.5.54 Turbine Plard Srrple
2a.1.5.55 Water Treating -RCA
2..1.5 Totals

2a.1.6 Scaffolding In support of deaoomisslosing

2a.1 Sul•otal Period 2a Ac&Aly Costs

Perod 2a Addional Costs
2a.2.1 Cud. Surcharge
2a2 . Subtotal Period 2a Additional Costs

211
84

138
34
49

577
178
404
352
926
53
36
30
95

315
205
566
271

12
0

64
t28
261
324

12
67

1

144
2

39
24

1

177
0

109
4

562
16

7
59

866
251
205
75

216
32
64

9,329

0
1

0

0

17

5

16

38

6
2

1

"14

5 74

4 51

1 13 -
28 147 210

17 239

58 827
1 16 - -

1 11

B 116

1 1 7

19 271

0 2
2 32

2 33

2 21

19 29 196

6 13 57
0 2

46 652

77 545 450

18 256 -
3 32 13

2 22
354 3,889 934

65 357
13 9;
43 237

5 40
14 78

225 1,205
27 206

140 805
53 400

366 2,197
16 86

5 41
9 51

14 109
98 540
31 235
85 651
41 311

5 26
- 0
10 73
19 147

109 667
49 373

3 17
22 124

0 1
41 221

a 2
13 75
4 27

- 1
102 534
- 0
45 235

1 8
247 1,522

2 19
1 8
9 68

426 2,402
38 288
93 578
27 152
32 248
5 36

20 109
2,891 17,544

357

237

78
1,205

805

2,197
86
51

540

26

667

17
124

221

75

534

235

2.402

578
152

109
13,792

-9 1.523
97 - - -

- 1.056
40 -7

- 72 - -
- 3.013 914

206 - -
- 4,895

405 -1-,
16,966 - -

- 331 - -
41 -31
- 221
109 - -
- 2372
235
651

311 - -
- 22 30

0

73
147
- 5.551
373
- 40
- 1 8653 -

I -
- 680

2 - - -

- 438
27 -

1 -
- 594 848

0 - -
272 246

47
- 13,370
19
8

68 - - :
- 11,174 1.968
288 -
- 5,252 - -
- 663 055
248 -

36 -2

- 462 - -

3.752 79,852 4.061 -

- 897 45

3.752 100,980 42,671 2,561

61,857 4,562
- 2.029

42,875 2,843
- 831

11,037 1,073
203,309 12,493

o- 4.330
198,897 8,361

- 8,371
688,978 20,006

13,449 1,146
- 888

8,958 613
- 2,294

96,331 6,821
4, 999

13,627
,- 6560

3.593 245
3

1.509
- 3.013

225,448 5.521
- 7,821

1,620 266
26,501 1,441

- 23
27,634 3,137

- 47
17,780 805

- 0565
- 13

96.639 3,895
S - 3

33,092 2,291
1.924 78

542,951 12,039
- - 390

153
- 1,422

626.733 18.830
- 5,959

213.288 4,356
31,969 1,640

- 5.235
- 770

18,748 1.357
3,599,866 207,810

- 1,048 11 4 48 3 -

831 20,823 9,735 3.739 7,206 19,455 420

- - - - - 856 -
856 -

272 1,387 1,387

20,367 82,577 78,825

214 1.070 1,070
214 1,070 1,070

- 44,863 26,142 -

344 - - 9,694.427 378,307 2,489

TLG Serivies, Inc.
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Table C-2
Beaver Valley Power Station, Unit 2

DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Offtsts LLRW NRC Spent Fuel Sit. Processed BursleVolumes SurialI Utlityand
AcCrioty Decon Retoval Packaging Transport Processing Dispoale Other Total Total Uc. Teem. Management Reatoration Volomse Class A Cls S Class C GTCC Peo-ed Craft Contractor
Index Activfty Decyiptlon Coat Cost Coats Costs Cost Costs Costs Conttnaenc Costs Costs Costs Costs Cu. Feet Cu. Feet Cu. Feat Cu. Feet Cu. Feat Wt.I Lbs. Manhours Manhoura

Perod 2a Colloteral Costs
2a.3.1 Process liquid waste
2a.32 Small toad allowance
28.3.3 Spent Fuel Capital and Transfer
2a.3 Subtotal Pedod 2a Collateral Costs

Period 2a Period-Dependent Costs
2a.4.1 Decon supplies
2a.4.2 1 -urance
2a.4.3 Propenry taxes
2a.4.4 Health physics supplies
2a.4.5 Heavy equrpment rental
2a.4.6 Disposal of DAW generated
2a.4.7 Plant energy budget
2a.408 NRC Fees
2a.4.9 Enargency Plarnng Fees
2a.4.10 Food Costs - Site
2a,4 11 Spent Fuel Pool OEM
2a.4.12 ISFSI Operatng Costs
2a.4.13 Securty Staff Cost
2..4.14 DOC Staff Coat
2a.4.15 U.•Olty Staff Cost
2a.4 Subtotal Period 2a Period-Dependent Costs

2a.0 TOTAL PERIOD 2a COST

PERIOD 21 - SIte Decontamination

Period 2b Dmrect Decommissioning Activities

Disposal of Prant Syterns
2b.1.1.1 Area VentoOtioo Systems -Containment
2b.1.1.2 Aree Ventilaor Systems - Miace-ttseor
2b.1.1.3 Crculaing Water
2b.1.1,4 Compreed Air
2b.1.1.5 Cotprossed Air - RCA
2b.1.1.6 Contnnmert
21.1-1.7 Contarnveert De'srsuoazation
21,1,1.8 Contnsenot Depressurtaaon - RCA
2b.1.1.9 Eectical - Clesn
2b.1.1.10 Eletcal - RCA
2b.1 1.1l Flrm Protection - RCA
2b.1.1,12 Gaseous Waose Disposal
2b.1.1.13 Liqpd Waste Disposal
2b.11.1.4 P"m Comp & Ntv Shld Tnk COng Wtr - RCA
2b.1.1.15 Radiation Motednigo
2b,1.1.16 Reactor Platr Vents & Drains
2.1.1.17 Residual Hoat Removal
2b.1.1.18 Srclico Water
21.1.1.19 Sersce Water - RCA
2.1),11 20 Solid West. Disposal
2b.1.1.21 Station Seri -4KV
2b.1.1.22 Turbine Plant Comp Coodlig Water - RCA
2b.1.123 Water Teatng
2b.1.1 Totals

2b.11 Scaffolding in support of decanissionsig

149 - 56
- 280

149 280 56

66

1,673
2,426

66 4,098

87

87

260

260

59

59

714 298 1,477 1.477
- 42 322 290
- 10,968 1,645 12,613 -
714 10.968 1.905 14,412 1.767

1.303

372 -
- 884

495
340
741
953
57

2 2,770
15,178
22,074

372 45,397

1.046 25,202 9,877 4.058 7.206 21,397 56,785

358
154
399

48
256

23
107
483

3,015
1,011

438
396

72
1,473

115
338
314
351
570
166

91
17

425
11, 527

- - 1.043
32 -

12,613
12,613 32 1,043

7 21

3
0

27

25
6
4
3

37
6
9

38

24
7

0

198

79

73

12
4

113

13
64

70
10

492

300

107
21

1.113

1,042
236
167
25 30

1,603 -
13 67
40 115

186 599

997
41 89

6

5,898 899

61 4

16 02 82
60 661 661

130 1,434 1.290
418 2.091 2,091
364 2.709 2,789
ill 628 628
133 1,016 1,016

50 545 545
34 374 -

111 852 852
143 1,096 -

9 65 -
416 3.186 3,186

2,277 17,455 17,455
3,311 25.385 25.385
7,582 57.660 55.981

30,148 155,720 137,643

138 825 825
23 177 -
60 458

7 06 -
81 454 454

9 54 54
16 123

302 2,03 2,003
452 3,467
648 3,699 3,699.
14W 845 845
126 705 705
30 165 165

629 3,857 3.857
49 255 255

122 636 636
270 1,471 1,471
53 403 -

307 1,977 1,977
72 387 387
14 104 -
5 29 29

64 489 -
3,626 22,640 17.363

340 1.734 1.734

143

5,812

374

1.096
65

1.535 143 - 5,812

14.149 3,928 100,900 40,403 3.605

- 6,165 -
177
458

56
- 2,199

- 425

123
- 22,839

3,467 -
- 21,373

4.850
3,432

515 156
32,904- -

258 286

818 505
3.821 2.,70

403 - -
- 20.450 -
- 542 411
104

S - 128
489 -

5,277 121,019 3,929

- 1.122 56 -

344

131,512 205

131.512 205

116,474 1,427

- - - 111,189

239,726
467,686

116,474 1,427 818,600

- 9,942,412 379,939 821,090

250,356 7,222 -
- 3,858

9,646
- 1,198

89,320 5,287
17.264 487

- 2,334
927,485 10,291

- 69,021
867.962 40,573
196.943 9.156
139,394 8,617
32,010 1,570

1.336,230 32,317
- 30,006 2,381

77,281 7,390
385,589 6.993

- 8,434
830,486 12,686
68.401 3.570

- 2,140
5,214 356

- 10.008
5,260,491 255,536

56.079 32,6781,310 14

TLG Services, Inc.
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Table C-2
Beaver Valley Power Station, Unit 2

DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Sits LLRW NRC Spent Fuel Sito Processed Burial Volumso Burial I Utility aind
Aotlvtly Dteon ItansCval . Packagig Transport Proceaslng Disposal Other Total Total Lic. Term. Management Restoration Volume Class A Clams B Class C GCC Provessed Craft Contooor
Ind.. Activty Ossoran Coatt cost Coats Cotsl Costl Costs Ca Cu Fat Cs. Fast Ca. Fast Cu. Feet Cu. Feet WtI Lbs. Manhours Manhours

Decordmtination of Site Buildings
2b.1.3.1 Reactor Building
2b.13.2 Awuliasry Bulding
2b.1.3.3 Fuel and Decon Building
2b.1.3.4 Gaseous Waste Storage Tank Enclosure
2b.1 .3.5 Main Steam. Cable Vault, Safeguards Armo
2b. .3 6 Turbine Building
2b.1.3 Totals

2b01 Subtotal Period 2b Act iity Costs

Period 2b Collaterra Costs
2b.3.1 Process lquid asnl
2b.31 Small tool s ec
2b.3.3 Spent Fuol Capital and Transfer
2b.3 Subtotal PeFrid 21b Collateral Costs

Period 21 Perlod-Dependent Costs
2b.4.1 Decon supplies
2b.4.2 I-rence•
2b.4.3 Property tas
2b.4.4 Health physics supplies
2b.4.5 Heavy equipment rental
2b.4.6 Disposal of DAW generated
2b.4-7 Plant energy budget
2b.4.8 NRC Fees
2b.4.9 Emenrgency Planning Fees
21.4.10 Flod Costs - Site
2t,.4.11 Spent Foal Pool O&M
21.4.12 Radwaste Processing EquidpmentfSerices
2b.4.13 tSFSI Operating Costs
2b.4.14 Securty Staff Cant
2b.4.15 DOC Staff Coast
2b.4.16 Utlty Staff Coat
2b.4 Subtotal Period 2b PeriodOependorl Costs

2b.0 TOTAL PERIOD 20 COST

PERIOD 20 - Deontaminaton Following Wot Fual Storage

Period 2c Direct Oecomoisslornig Actititis
2c.1.1 Remonre spent fuel racks

Disposal of Plant Sp•stems
2c.1#-I Fuel Pool Electrical Contaminated
2c. 1.2.2 Fuel Pool Electrical RCA
2c.1 2-3 Fuel Pool Aes Ventlation Aur Bldg
2c.1.2.4 Fue Pool Compressed Air RCA
2c.1.2.5 Fuol Pool Cooling & Purification
2c.21.6 Fuol Pool Fire Protection RCA
2c.1.2 7 Fuel Transfer System & Tools
2c.t `2.8 Miscellaneous
2c.1.2 Totals

Decootsornaitn of Site Buildings
2c.1.3.1 Waste HlandlinglCondensato Polishing
2c.1.3 Totals

2c.1.4 Scafiodlng in support if decommnissoning

871 668
354 197
430 487

8 4
120 70
352 47

2,135 1,472

31
24
7
1
7
4

73

64
50
14

1
15

153

202 141
40 128
93 23

1 3
27 37
24 20

386 353

681 2.656 2,656
274 1,066 1,066
359 1,413 1,413

6 25 25
94 370 370

198 653 653
1,612 6,184 6,1S4

5.578 30.558 25.281

4,136 2.179
818 1,958

-1,815 361
17 48

555 566
486 311

7,926 5,425

5,277 130,066 9,4092,135 14,310 285 651 6.344 1256

127 - 49
- 267 -

127 267 49

781 . -

1,869

4.028
7 5 78

781 5.8995 78

229

229

53

628 260 1,292 1,292
- 40 307 307
- 34,150 5,122 39,272
628 34.150 5,422 40,871 1,599

- 991

S 2,151

335
1.151

818
561

1.222
1,573

462

94
1.654

17.263
24.402

335 52.34353

3,043 20,472 412 933 6,344 2.218 86,492

195 976 976
99 1.091 1,091

215 2,366 2.366
467 2,334 2,334
6D4 4,632 4,632
100 566 566
173 1,324 1,324
82 899 899
56 617 -

183 1.406 1,406
236 1,809 -

69 532 532
14 108 -

248 1,902 1,902
2.589 19,853 19,853
3.660 28,062 2,8062
8.991 68,477 65,942

19,991 139,906 92,823

299 1.119 1,119

26 141 141
161 922 922
38 223 223
23 , 133 133

144 781 781
36 202 202
37 202 202

4 27 -
468 2.631 28604

188 752 762

188 752 752

68 347 347

39,272
39,272

617

1.809

108

2`534

917

917

5.236

5,236

381,387 31,912
227,447 11,493
113,178 18,748

5,498 259
78,352 3,965
50,206 8,836

856,068 75213

6,172,638 363,427

115,586 180

115.586 180

104,918 1.285

66.373
281.109
533.586

-104,918 1,285 881,067

68393,142 364,893 881,06741.806 5,277 130.066 14.645 917

457 48 99 54 162 2,457 245,700 1,193

80

477
95
70

332
107

92
23

1,277

11

2
25

2

18

21
4
5

59

28 4
259
69 12
36 .

117 154
54
36 29

601 200

585 16
5,318
1,418 03

739
2,409 662
1,111

748 126
27 - -
27 12328 857

1,020 1,312
1,020 1,312

224 11

25,137 1.739
215,981 10,125

62.384 1,939
30,012 1,450

157,192 7,264
45,108 2,230
41.607 2,038

- 533
577,501 27.319

171.072 7,020
171.072 7,820

11,216 6.536

230 147 17 34 50 86
230 147 17 34 so 86

262 3 1 12 1

TLG Serviues, In.
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Table C-2

Beaver Valley Power Station, Unit 2
DECON Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Site LLRW NRC Spent Fuel Site Processed Burial Vot-ea Burial IUfty endSActivity Devon Removal pckagleg Trenspoet Praoessing Disposal Oth C Tatsl Total LIc. Teom. Managesment Restoratlon Volume Class A Class B Cluae C GTCC Processed Crot Coonfltoe
Wde. Acti Dscrflpion Cost Coat Costs Costs Coats Coo't. Caonene Costs Coasts Cost. Coats Cu. Feet Cu. Foot Cu. Fool Cu. Feet Cu. Feet WV. Lb. Mnlsours Manhoae

20.1 Subtotal Period 2€ Activity Costs 687 1,734 143 149 663 448 1,023 4.848 4,821 27 13.572 4.638 - 1.005,489 42.867 -

Perod 2c Collateral Costs
2o.3.1 Process liquid waste
2v.3.2 Small tool allowance
2c.3.3 Decomilssionlin Equipment Dieposetion
2c.3.4 Spent Fuel Capital and Transfer
2c.3 Sibtotla Period 2c Coilaterai Costs

Period 2c Perdo-Oeopndent Costs
2u.4.1 Decon supplies
2c.4.2 insurancs
2c.4.3 Property tWaes
2c4.4 Health physics supplies
2cA .5 Heavy equipment rental
2C.4.6 Disposal of DAW generated
2o.4.7 Plant energy budget
2c.4.8 NRC Fees
2c.4.9 Emergency Planring Fees
2c.4.10 Fixed Costs - Sit
2c.4.11 Radwasto Protsng Eq6uipoArsSe.ices
2C.4.12 ISFSI Operatng Costs
2c.4.13 SecurityStofT Cost
2c.4.14 DOC Staff Cost
2cA.15 Utility Staf -ost2c.4 Subtotal Peosd 2c Period-Dependent Costs

2c.0 TOTAL PERIOD 2c COST

PERIOD 2o -License Termination

Period 2e Drect Decommissioning Activities
2e.1.1 ORISE confirmatory survey
2.1.2 Temninate license
20.1 Subtotal Period 2e Activity Costs

Period 29 Addiional Costs
2e.2.1 License Termination Survey
2e 2 Subtotal Period 2e Additional Casts

Period 20 ColIteral Cost.
2e.3.1 DOC staff relocation eopenses
2e.3.2 Spent Fuel Capital and Transfer
2e 3 Subtotal Period 2o Collateral Costs

Perod 2e PelDod-Depedoent Costs
2a.4.1 Inurance
2a.4.2 Property toaes
20.4.3 Flalth physics supplies
2e.4.4 Disposal of fAW generated
2eA.5 Pland energy budget
2eA.6 NRC Fees
2oA.7 Emergency Planning Fees
2eA.8 . Foed Costs - Site
2e.4.9 ISFSI Operssng Costa
2.4.10 Secuty Staff Cos
2e.4.11 DOC Staff Cost
2a.4.12 U8tty Staff Cos
20.4 Subtotal Period 2a Perod-Deperldent Costs

62
"- 39

62 39

138

287
889

138 1.176

24

74

98

23

23

112 309

35 324 20
- . 93
148 324 329 93

219
475

16 98 -
135
180
55

270
204
21

365
2.582

-- 3,524
16 98 8.030

128 635 835
6 45 45

66 519 519
14 107 -

214 1,305 1.198

35 173 173
22 241 241
47 522 522
72 359 359

133 1.022 1.022
29 168 166
20 156 156
18 198 198
6 61 -

40 310 310
31 235 235
3 24 -

55 420 420
387 2,969 2869
529 4,053 4,053

1,427 10.908 10,823

2663 17,061 168.42

lOT~

107

61

24

84

451

6,000 300

8,000 3W8 451

1,5308

1.538

56,857 89

300,000 735

356.8"7 824

30.828 378

14.644
41,923
78,677

30,828 378 135,244

1,393,173 44,069 135,244888 2,949 264 312 987 675 8.123 192 27 19,572 6,476 451

125 37 162 162

125 37 162 162

6,094 1,828 7,923 7,923
6,094 1,828 7.923 7.923

122.933
122-933

1,105 166 1,271 1.271
107 16 123 -

- 1,212 182 1,393 1,271
123
123

610

810

5 3

5 3

280
- 8552

20 -
93

- 248

76
370
28

275
2,310
2,066

20 68398

28 308 308
65 717 717

152 762 782
6 33 33

- 14 107 107
25 272 272
8 83 -

56 426 426
4 33 -

41 316 316
346 2,656 2.656
310 2,376 2,376

1,055 8g090 7,974

83

33

116

308 6,127

6,127

75

11.040
36,274
41.016

75 88,320

2W Service, Inc.
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Table C-2
Beaver Valley Power Station, Unit 2

DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Sits LLRW NRC Spent Puel sita Pra-sd Burial Vatames Burial!I Utility andActivtyo Rasa Packaging Trareport Processing Disposal Other Total Total LIC. Teom. Management Restoreset Volume Class A Cla B Class C GTCC Procssed Craftdes Actit Description Cast Cast Coals Cotta Costs Css Casts CanSCoasts Costs Casts Costs Cu. Feet Cu. Feat Cu. Feat Cu. Feet Cu. Feea M1. Lbs. Manhoess Matdoora

2..0 TOTAL PERIOD 2e COST 610 5 3 - 20 13,829 3.103 17,568 17.329 239 306 - 6,127 123,008 88320

56,385 9.232 250,617 69,910 4,973PERIOD 2 TOTALS

PERIOD 3 -Site Restorelton

Perod 3b Direct Decommlssioning AcUnitoes

Demolition of Reomaning Site Buildings
3b.1.1.1 Reactor Buildinl
3b.1.1.2 Alternte Intake
3b.1 1.3 Auxiliary Bunding
3b0 11.4 Cable Tunrnl
3b. 1 .5 Crculating Water Piping
3b.1.1.6 Control Building
3b.1.1 7 Coo•JN Toner
3b1.1.8 Cooling Tower Pump House
3b01.1.9 Diesel OGenerator Building
3b.1.1.10 Emergency Service Water Overflow
3b011.1t1 Foel and Decon Building
3b1.1.,12 Coseout Wate Storage Tank Encloture
30.1.1.13 Intake
30.1.1.14 Main Slean, Cable Vaut, Safeguards Area
3b.011.15 Misc. Slte Structurs - 2005
3b.11.16 Mincelateous Buldiris
30.1.1.17 Miscelatness Yard
3b.01..18 Old Stsai Generator Storage FcIdty
3b.1.1.19 Primary Access Facility
3b.1.1.20 S.M'.c Building .
3b.0.1.21 Souh Office and Shops
30.1.1.22 Turbine Building
3b.1.1.23 Turbine Pedestal
3b.1.1.24 Waste Handling BuSlding
3b.1.125 Waste Handlng\Condernsate Polishing
3b.1.1 Totals

Site Closonut Aoittois
3b.1.2 Grade & lardscape sits
3b.1.3 Final repor to NRC
3b.1 Subtotal Period 3b Activiy Costs

Period 30 Additional Costs
30.2.1 Concrete Cmushing
30.2 Subtotal Period 30 Additional Costs

Period 30 Collaterol Costs
3b.3.1 Small tool alloancse
3b.3.2 Spent Fuel Capital and Transfer
3b.3 Subtotal Period 3b Cotlateral Costs

Period 3N PeriodDepedent Costs
3b.4.1 Irstsenrer
3b.4.2 Property haes
30.4 3 Hseay eqoipment rental
3b.4.4 Plant energy budget
3b0.45 NRC ISFSI Fes

3b.4.6 Emergency Planring Fees
30.4,7 Fixed Costs - Site
3b.4.8 ISFSI Operating Cots

4,977 49,232 10.558 5,306 14,537 24,510 165,229 55.905 330,205 264,637 344 17,734,850 911,909 1,925,721

2994
153

1.064
85
30

217
354

81

302
5

808

21
568
853

1,808
1,r55
1,052

278
237
701
924

1.640
S 610
363
997

17,2D4

162

17,367

750
750

449 3,443
23 176

160 1,223
13 98
4 34

33 249
53 407
12 93
45 347

1 6
121 929

3 24
85 653

128 981
271 2,080
158 1.213
158 1,210

42 320
36 273

105 806
139 1,062
246 1t0,6

92 707
54 417

150 1.146
2,581 19.785

3,443
176

1.223
98
34

249
407

93
347

6

929
24

653
981

2,080
1,213
1,210

320
273
806

1,062
1,800

707
417

1,146
19,785

43.207
2,324

16,536
1,174

496
3.315
6,064
1,393
4,677

85
12,570

333
7,963

12,679
26,619
20,886
14,159
3,877
4,337

10,603
16,885
30,953
7,734
5,147

14,893
269.108

- 24 t86 -
137 21 158 158
137 2.626 20,129 158

4 188 941 941
4 188 941 941

186

19,972

593 -

269,701 1,5600

- - , . - 4,492 -
- , , - , 4,492

212

212

4,294

- 32 243
332 50 382
332 82 625

- 243
382 -
382 243

719
1,672

119
227
194
849

73

72 791
167 1,839
644 4.932

18 137
23 250
19 213

127 976
II 84

976

791

1,539

213

84

4,938
137

TLO Services, Inc.
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Table C-2

Beaver Valley Power Station, Unit 2
DECON Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Olf-St49 LLRW NRC Spent Fstl St. Proesasd I Bual Volume. Burial I 1311ty andActoivty D*on Removal Packaging Transport Praoesslna Disposal Other Total Total Lie. Temn. Managss-aot Restoration Volume Class A Class B Class C GTCC Pracesssd Craft Co*sactsrIndax Ac• •Descuplon Cast Cost Costs Costs Costs Cost. Costs Conca y Coats Costs Costs Costs Cu. Fast Cu. Fast Co. Fast Co. Fest Cu, Fast Wt. Lbs. Manhours Machoa.M

Period 3b Peiod-Dopendent Costs (continued)
3b.49 Secuidty Staff Cost
3b.4.10 DOC Sts Cost
3b.4.11 tlitr Staff Cost
3b.4 Subtotal Period 3b Perod.-Dependent Costs 4,294

3b.0 TOTAL PERIOD 35 COST 22,622

PERIOD 3c -Fuel Sstorage OperasionoShlpplng

Perio 3c Direct Decommissoioing Activities

Perod 3. Collateatl Costs
3X.3.1 Sporl Fuel Capital and Transfer
35.3 Subtotal Perod 3c Collateral Costs

Period 3e Peaod-Depsndent Costs
3e4.1 fnorrtca-
3e.4.2 Property taxes
3C.4.3 Plantsenrycbudget
3c.4-4 NRC EFSI Fee,
3cA4.5 Emergency Planning Fees
&.4.6 Fixed Costs - Cio3C. 4 .7 ISFSI Operating Costs
3c.4.0 Securty Staff Cost
3c.4.9 Utility Staff Cost

3c.4 Subtotal Period 3c Period-Deendent Costs

3C.0 TOTAL PERIOD 3c COST

PERIOD 34 - GTCC shipping

Period 3d Direct Decommissioning Activities

Nuclear Steam Supply System Remocol
3(I.1.1.1 Vess-l & Internals GTCC Disposal
3d.1.1 Totals
3. 1 Subtotal Period 3d Act)iWty Costs

Period 3d Perod-Dependent Costs
3:.4.1 Insurance
3d.42 Property tax. -
3d.4.3 Plant energy budget
3d4.44 NRC tSFSI Fees
3d.4.5 Emergency Plannirn Fees
3d446 Flood Costs -Site
3d.4.7 ISFSI Operating Costs
3d.4.8 Socuity Staff Cost
3d.4.4 Ltlity Staff Cost
3d.4 Subtotal Period 3d Pertod-Dependent Costs

3d.0 TOTAL PERIOD 34 COST

PERIOD 3a -ISFSI Decontamination

Period 39 Direct Decommissioning Activiies

Period 30 Additonal Costs
3e.2.1 ISFSI License Termination 488

- 706 t06 ell 609
6,481 972 7,453 -
2.863 430 3,293 - 1,185

13,904 3,589 20,787 976 4,971

14,377 5,484 42,483 2,076 5,353

203

7.453
2.107

14.839

35.054

28,320
97,097
54,617

180.034

274,193 181.594

2.914 437 3.351
92.14 437 3,351

8,072 807. 8,879
18,764 1.876 20,640

2.547 255 2,802
2.176 218 • 2,393
3.029 454 3.483

820 123 943
5,939 891 6,830

11.574 1,736 13,310
52,920 69,30 59,280

55,834 6,797 62.631

3,351
3,351

8.879
20,640

2.802
2.393
3,413

943
6,830

13,310
59,280

62,631

- .1 -

- - I - -
238.380
221,580

4599960

459.960

300
300
350

300

11,104
11,104
11,104

"1,I6 13,100 13,100
1,696 13,100 13,100
1,696 13,100 13.100

489 110.653
489 110.653
489 110,653

30 3 34
71 7 78

10 1 11
8 1 9

S11 . 2 13
3 0 4

22 3 26
44 7 50

200 24 224

11,104 200 1,720 13,324 13,100

34
78

11
9

13
4

26
50

224

224 400 110,653

90O
837

1,737

1.737

74 329 798 335 2,028 2,02B 3,424 380,555 8,021 1,280

TLG Sermices, Inc.
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Table C-2

Beaver Valley Power Station, Unit 2
DECON Decommissioning Cost Estimate

(Thousands of 2095 Dollars)

Off-St LLRW NRC Spent Fuel $Ste Processed I Burial Volnseo Burial I Utilty and
A.tetty Deco=, Removal Packaging Transport Processing Disposal Other Total Total Uc. Term. Management Restoeatton Volunme Ciede A C ass Cled C GTCC Process• d Craft Conftoctor
Index Activtt Doewcdpt on Cost Cost Cost. Costs Codts Coets Coets Contdngency Costs Costs Costs Costs - Cu. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feet Wt., Lbs. Manhooser Manhours

3n.2 Subtotal Perod 3e Additional Costs 488 5 74 329 798 335 2,028 - 2,028 3,424 - 380,555 8,021 1,200

Period 38 Cotateral Costs
3e.3,1 Small tool eI-owance
3e.3 Subtotal Period 3e Collateral Costs

Period 3e Perod-Dependent Costs
3e.4.1 Itnuranos
3e4.2 Proerty taxes
3e.4.3 Heavy equipmenst rental
3e.4.4 Plant ernrgy budget
3e.4.5 NRC ISFSI Fees
3ek46 Energenry Plarrning Faes
3eAo7 Fixed Costs -Site
3e.4.8 Securty Staff Cost
3a.o4 9 Utoity Staff Cost
3eA Subtotal Period 3e Period-Dependsrn Costs

3e.0 TOTAL PERIOD 3e COST

PERIOD 31' - ISFS Sbm Restoration

Period 31 Direct Decovmmissionong Activlfim

Period 3/Additional Costa
3•2.1 ISFSI Demolition and Site Restoration
312 Subtotal Period 3/ Additonal Costs

Pedod 3f Collateral Costs
3f.3.1 Small tool allo'ace
303 Subtotal Period 3lCollatenal Costs

Perod 38 Pepod-Onlendent Costs
A41 Insurance

34.2 Property taxes
34.3 Heavesaquipmenttal
3L4.4 Plant ener*y budget
31.4.5 Fied Costs -Site
3X.4.6 Secuotty Staff Cost
384.7 ilbity Staff Cost
38.4 Subtotal Period 38 Perdod-etepondent Cost.

380 TOTAL PERIOD 31 COST

PERIOD S TOTALS

TOTAL COST TO DECOMMISSION

6
65

215

215

707

764

764

123
286

39
33
46
45

154
726

5 74 329 1.524

23
23

144

23
23
70

260

- - - - 283

305 74 11,433 72.217

11.396 6.323 15,171 40.176 311.297

1 6 -
1 6

12 13,5
29 314
32 247

4 43
3 36
7 53
7 52

23 177
117 1,058

453 3.092

194 982
194 9812

0 2
o 2

14 168
11 85

3 27
3 26

10 8o
43 377

238 1.360

t.692 122,890 15.176

8102 551,854 386,801

135
314
247

43-
36
53
52

177
1.058

3.092 3,424

1,818
2.939
4,757

380,555 8,021 6.037

- 1,836 80
- 1.836 80

982
982

74

74

839

24.169

7,958 75,429

2

158
85

21
26
80

377

1,360

72.660

139,677

917
1,307

- -2.224

1.83w 2304

35,054 - 3,424 4-9 491,208 284,050 651,632

45,376 250.617 73,962 9,711 344 489 19,810,760 1.199,625 3,502.109

0

TLG Services, Inc.
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Table C-2
Beaver Valley Power Station, Unit 2

DECON Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Sits LLRW NRC SpentF-el Sits Pfocassd Surial Volumes BurialI ,tility and
Alt baton Re-novol Packaging Transport Processaing Disposal Otiea Total Total Lic. Tann. Managemtent Rastoration Volumt Class A Cla•-B Clwa C GTCC Processed Craft Contractor
Index Activiy l CoDt Cost Costs Costs Costs Costs Costs ContiSn Costs Coots Costs Costs Cu. FW. Cu. Feet Cu. Fast Cu. Feet Cu. Feet WLI Lbs. Manhours Manhoust

TOTAL COST TO DECOMMISSION WITH 17.98% CONTINGENCY: $551,054 AUtosands of 2005 dollam

TOTAL NRC LICENSE TERMINATION COST IS 66.47% OR: $366,001 thousands of 2005 dollars

SPENT FUEL MANAGEMENT COST IS 25.31% OR. $139,477 Ulousands of 2005 dollars

NON-NUCLEAR DEMOUTION COST IS 8.22% OR: $4".376 thousands of 2005 dollars

RADWASTE VOLUME BURIED: 84,018 cubic feet

TOTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED: 480 cubic fmet

TOTAL SCRAP METAL REMOVED: 50,835 tons

tOTAL CRAFT LABOR REQUIREMENTS: 1,199,625 sat-hos-s

End Notes:
rda -irnowccts that ths ac"lty not chnrged as dconxt tg epaose
a - indicates that toJ$ activity perforsted by dtýnoetisiorsng staff.
0 - indicates that Otis valo is W than 0.5 but is ro-tort.
a mil contatnWr g --dksts a ter Oalue

0

TLG Sýriee, Inm.
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DETAILED COST ANALYSES

SAFSTOR

Page
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TLG Services, Inc.
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Table D-1

Beaver Valley Power Station, Unit 1
SAFSTOR Deconunissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Sits L±RW NR0 Spet Fael Sits Processed Burialvolumes Buralt I ~ lsyaActivity Decon Removal Packaging Transport Processlng Disposal Other Total Total Us. Tenr. Management Restoratlon Volume Class A Class 8 Class C GTCC Processed Craft Contractor
d Actiity Description Cost Cost Costs Costs Costs Costs Costa Connenev Costa costs Costs Costs Cu. Feet Cu. Feet Cu. Feat Cu. Feet Cu. Foat Wt. Lbs. Manhtours Malhoumr

0

PERIOO Is - Shutdown through TransatIor

Period is Dudct Decomoissiaseg Attirves

lt1.1 SAFSTOR site charactdrtatfn survey
a .1.2 Prepare preliminary decommissioning oat

la.l.3 NcitficatmI of Casseoln of Operations
la.,.4 Remove fuel & source material
la.1.5 Notiicatio f ot Permanent Defueings
la.10 Oeactivato plant systems & prooess waste
la.1.7 prepare and submit PSOAR
1:.1t.8 Reviw plant dygs & speas.
lo.S9 Perform detailed red survey
la.1.10 Estimate byproduct inventory
la.1.11 End product description
la.1.12 Cetalsed by-product inventory
la..1,3 DeiNeo major work sequemnce
l d.1.14 Perform SER and EA
la.1.15 Perform Site-Specidc Cost Study

Activity Specifications
la.1.1-.1 Prepare plant and facilties for SAFSTOR
l*. .10.2 Plrd systems
la.1,16.3 Ptlnt sbuctures aid buildings

4l.i.1 Waste maagement
lat1.116.5 Facility and site dormancy
la.1,16 Total

Detailed Work Procedures
1a.1.17.1 Plantsystesrs
la.1.17,2 F adity doseout & dormancy
lao.17 Total

la.1.1 Prooxe vacuum dring system
lo.. .19 Drain/dt-enetgfze . .5-coot, systems

a.1 .20 Drain & dry NSSS
la.1.21 Draisrdd-erorgtse contaminated systems
In.I.22 Decoa/securo contaminated systems
tat Subtotal Perind la Acthity Costs

Period la Collateral Costs
la.3.1 Spent Fuel Capital and Transfer
la.3 Subtotal Period is Collateral Costs

391 117 509 509
114 17 132 132

na

176 26 202 202
114 17 132 132

88
88

132
88

273
440

13 101 101

20 152 152
13 101 101
41 314 314
60 596 506

65 498 498
50 422 422
41 316 316
26 202 202
26 202 202

214 1,640 1,640

II

I -

- I -

433
367

275
176
176

1.426

1,300

2,000
1.300

1.000
1,000
1.500
1,000
3,100
5,000

4,920
4,167
3,120
2,000
2,000

10,207

1,183
1200
2,3B3

100

35,890

104
106
210

- - it

tO 120 120 - - - -
10 121 121 - - -
31 241 2d1 - - - -

1 10 10 - - - -

3,550 091 d.141 d.141

- - - 823 123 W4
- - - - 823 123 940.

946
946

Period ta Peood-Dependent Costs
lo.4.1 Insurance
ta'4.2 Property taes
la.4.3 Hoealt physics suppioes
la.4d4 Heavy equipment rettal
l a.4.5 Disposal of DAW geersted
1a.4. Plant energy budget
lad.?7 N1R Fees

Ia.4.8 Emergency Planring Fees
la.4. Flxed Costs - Site
la.4.10 ,Spent Fuel P-o O&M
lai4.11 ISFSI Operatng Costs
ta.4.12 Securty Steff Cst
18.4-13 Ubility Staff Cost

249
326

1,157
8W0

26
603-

264
224
488
628

38
674

20.490

116 1.272 1.272
i8 941d 946
62 311 311
49 378 378
8 44 44

90 693 693
26 291 291
22 247 -
73 562 562
94 723 -
6 43 -

101 775 775
3,074 23,5114 23,564

247

723
43

403 0.001

27,040
436.800

MIS Se-tldes, In.
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Table D-i
Beaver Valley Power Station, Unit 1

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Sits LLRW NRC Spent Fuel Sits Processed Burial Volames Burtalt I Ullty and
AcWy Deon Removal Packaging Transport P nocessing Disposa Other Total Total kic. Term. Managemenrt Restorasto Volume Class A Class B Class C GTCC Procssed Craft CeItsactor
Index Actv Descrtion Cost Cost Costs Coats Coasts Coats Cosa Corntln Costs Coats Costs Cats Cu. Feet Cs. Fat Ca. Pes Ce. Fast Cs. Pset W bs. Idloer Masholse

la.4 Subtotal Period laPednd-Dependent Costs 577 6 4 26 25.426 3.8W8 29,847 28.835 1.013 403 8.081 99 463.840

18.0 TOTAL PERIOD la COST

PERIOD lb • SAFSTOR Umftod DECON Actlvitles

Period lb Direct Derommlssioning Acovites

Decontamination of Shte Buildings
1b.1.1.1 Reactor Building
I b.1.1.2 Audlairy Building
1b1.1..3 Fuel and D-son Building
1b.1.1.4 Main Steam, Cable Vault, Safeguards
Ib.1.1.5 Service Bulding. Wrnse & Control Area
1 b.1.1.6 Solid Waste & Coolant Rscoosry Storage
b*.1.1.7 Turbine Building

1b.1.1 Totals

lb.1 Subtotal Period 1 b Actoty Cost.

Period lb Addtonal Coost
1b.2.1 Mixed Waste
Ib.2 Subtotal Period ib Addlitonal Coots

Period lb Colateral Costs
1 b.3.1 Decon equipment
1 b.3.2 Process liquid oasst
10b.3.3 Small tool all-or-c
1b.3.4 Spent Fuel Capital and Transfer
10.3 Subtotal Period lb Colateral Costs

Period lb Penrod-Oependead Costs
1b.4.1 Decon supgplies

.bA.2 Insurance
1b.4.3 Property tases
IbA.4 Heaath physbc supplies
1b.4. '5 eay equipment rental
1b.4.6 Disposal of DAW generated
1b.4.7 Pland energy budget
10b4.8 NRC Fees
lb.4.9 Emergency Planning Fees
lb.4.10 Fted Costs - Site
1b.4.11 Spent Fuoo Pool O&M
1b.4.12 ISFSI Operafing Cnts
lbA.13 Sesffrty Staff Cost
lb.4.14 Utility Staff Cost
1 b.4 Subtotal Period I b Pedod-Dependent Costs

1b.0 TOTAL PERIOD lb COST

PERIOD tc - Preparsrlons for SAFSTOR Dormancy

Perid Ic Direcd Deooomminloning Actiities

Ic.l.1 Prepare support equipment for storage
lc.1.2 Install containment pressurs equal lines

1 u1-3 Interim sun-y pdor to dormancy
f.1C.4 Secure Ilalding accesses

577 4 26 29.798 4,522 34,934 32,976 1,959 - - 403

854

260
426
66
99
84

333
2,127

2,127

- - 133 22 834 - -
- - 133 22 634 - -

710
268

- 35

978 35

637

221
82

637 303

98 459

98 459

1.259

S2,880
1.259 2,880

-- - 289
215

9 6 41

151
66
56

9

- - 5.123

8 6 41 6,357

427 1.280 1,280
133 399 399
213 M63 638

33 99 99
49 14M 148
42 126 126

166 489 499
1,063 3.190 3,190

1,063 3,190 3,190

112 801 901
112 901 901

107 817 817
527 2,611 2,611

5 40 40
432 3,312

1,071 6.779" 3,468

159 797 797
29 318 318
21 236 236
55 277 277
12 94 94
12 69 69
23 173 173

7 73 73
6 02 -

18 140 140
24 181

1 11 -

25 194 194
768 5,891 5,891

1,161 8,515 8,262

3,407 19,386 15,821

61 471 471
5 42 42

220 953 953
a

- - -- I -

3,312
3,312

62

161
11

253

1,839

1,839

* 635

635

231,859 362

231,859 362

12,715 IS -

6.760
109,200

12,715 156 115,960

- 244,574 46.625 115,960

- - 3,000
700

13,663

8.0681 99 499,730

- 18,743 -
6,054
8.280
1,503
2,243
1,716
7,570

46,107

46,157

3.742 338 241 487 634 1.300 9.236

409 - -
37

733

3,56 - - 635 1,839

TLG Services, In".
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Table D-1
Beaver Valley Power Station, Unit 1

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

ont-sue LLRW NRC Spent Fool Site Processed Borist Volumes Harlot Utility andActlvty Decon Removal PockagIng Transport Processing Disposal Other Total Total Uc. Term. Management Reetoration Volume Class A i Class B Class C GTCC Processed Crat ContractorIndex Actit Description Cost Coast Cas Coast Coats Cot Costs Cons nam Casts Costs Costs Costs Cu. Feet Cu. Foet t Cu. Feet Ca. Fat Cu. Feet W.r Lbs. Manhoum Manhoem
1C.1.5 Prepare & submit interim report

lc.1 Subtotal Period tc Activity Costs

Period lc Additooal Costs
lc.2.1 Spent Fuel PolIolation
Ic.2 Subtotal Period c Addiional Costs

Period tC Collateral Costs
1c.3.1 Process iquid oaste
tC.32 Small tool allooanro
1c.3.3 Spent Fuel Capital amd Traosfer
lU.3 Subtotal Period Ic Collateral Costs

Period lc Perod-Dpendent Costs
lc,4.1 Issrane.
lc.4.2 Property taxes
l%.4.3 Heatllt physics supplies
1..4.4 Heavy equipment rental
1c.4.5 Disposal of DAW generated
l c.4.6 Plant energy budget
lc.4.7 NRC Fees

I c.4.8 Emergeecy Plarnning Fem
lo,4S9 Foopd Costs - Site
1€bA4t0 Spent Fuel Pool 08,M
lc.4.11 ISFSI Opersting Costs
lc.4.12 Soerlty Staff Cost
lc.4.13 Utility Staff Cost
1c.4 Subtotal Perod to Perlod-Dependest Costs

to.9 TOTAL PERIOD tc COST

PERIOD 1 TOTALS

PERIOM 2e - SAFSTOR Dormancy with Wet Spent Fuel Sloreg

Period 2a Direct Doortmisrsloning Actltes
2a.1.1 Quatetry Impoction
2Sa1l2 Semkannooal environmental survey
2a. 1 .3 Prepare reports
2a1 14 Bituainous roof replacament
2a.1.5 MaIntenance supplies
a .1 Subtotal Period 2a Acuvity Costs

Period Za Cotateral Costs
2aS3.1 Spent Fuel Capital and Transfer
2a.3 Subtotal Period 2a Collateral Costs

Period 2a Pericod penden Costs
2a.4.1 Irouranco
2,.4.2 Property tacos
2a.4.3 Heaoth physics supplies
2aA44 Disposal of DAW generated
2a.4.5 Plant energy budget
2a.4.6 NRC Fees
2a.4.7 Emergency Planning Fees
2a.4.0 Fioed Costs -Site
2a.4.9 Spent Fuel Pool 0&M

51 - 59 59 583

784

8,609
8,609

290 - 106 498 1,368 -
3

2,880
290 3 106 498 1,368 2,880

289
2- - 15

123
82 - -

2 1 --

151
66
56

122
157

9
"" 168

- ,- 123

- 205 2 1 6 6.357

290 654 108 499 - 1.374 18.629

4.032 1,570 355 991 634 2,700 57,664

282
503
786

57,681
57,001

- " 1,591
3.452

250 - -
24 16 104 -

- 484
-937
901

1,961
2,524

294 1,524 1.524

1.291 9,900 9.000
1.291 9,950 9.900

572 2.835 2,835
0 4 4

432 3.312 -

1,005 6,151 2,839

29 318 318
21 236 236
31 154 154
12 94 94

2 11 11
23 173 173

7 73 73
6 62 -

18 140 140
24 181

1 I1 -
25 194 194

768 5,001 5,891
967 7,538 7,285

3,558 25,113 21,549

11,488 79.433 70,345

a

42 32A5 325
126 629 629
168 954 954

8,652 66,333
86.52 00,333

159 1,750 1.599
345 3.790 3.798

53 313 313
31 175 175
73 557 278
94 1,D31 1,031
00 991

294 2250 2,256
379 2,903

17,363 503

3,312
3,312

62

181

253

3.565

9,088

1,998 251,911 393

1,998 251.911 393

101 2.020 25

6,760
109,200

101 1 2,020 35 115,960

101 1908 - 253,31 17,780 116.543

1.139 39838 5060587 64,504 732233

66.333
66.333

151

278

991

2,903

- -2- I32,456 398
- - 1.6301~~ - 245 0

TLG Servicee, Inc.
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Table D-1

Beaver Valley Power Station, Unit 1
SAFSTOR Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Site LLRW NRC Spent Fuel Site Possed Burlsi Volumes Baral ; t
Asilt Decon Remosal Packaging Transport Processing Disposal Other Total TsltP Us. Term. Menegeme nt Reetoration Vnlwne Clm A " Class Clse C GTCC Posessed Creft l Cttostyead

odes As Deect Cost Cost C Csts Costs Costs CostsCoon Cots Costs Cost RestCoar CattiCe Chs.Feet Ca Fet I ContractorAct•D•:lpkmcost Cast oss costs Costs Costs Costs Conulngar-• costs Costs Costs Cofts Cu. Feet 'Cu. Feet• Cu e u G u.Feet Wt'"b. a"'d s ~hmr
Period 2a Period-Deprndest Costs (consnued)
2a.4.10 ISFSI Opeotsrtg Costs
2a.4.11 Security Staff Cost
2a.4.12 ttilty Staff Cost
2a.4 Subtotal Period 2a perlod-Dependent Costs

2a.0 TOTAL PERIOD 2o COST

PERIOD 21, - 5AFSTOR Dormnocy with Dry Spent Fuel Storage

Period 2b Direct Deosornissioning Activ es
2b.1.1 Ouarterly lnsectior
2b.1.2 Seri-annual environental s-rvey
2b.1.3 Prepare reports
2b.1.4 Situroinuos root replacerent
2b.1 .5 Maintenarre supplies
2b.1 Subtotal Period 21 Activity Costs

Period 21 Collarerot Costs
2b.3.1 Sp.sn Fuel Capit and Trarnfer
2b.3 Subtotal Period 2: Colateral Costs

Period 2b Pelo-Deppperdnt Costs
28.4.1 Insurnce
2b.4.2 Property tloes
2b.4.3 Heafth physics supplies
2".4.4 Disposal of DAW generated
2b.4.5 Plaor energy budget
2b.46 NRC Fees
2b84.7 Emnrrgency Plsanlrrg Fees
2b.4.8 Ftod Costs - Site
2b.4.9 ISFSI Operstlg Costs
21b4.10 Security Star Cost
2b.4.1 1 Uly Staff Cost
2b.4 Sobtotal Period 2b Pe-od-Oependerr Costs

21.0 TOTAL PERIOD 21 COST

PERIOO 2S o SAFSTOR Dormancy wfthut Spent Fuel Storage

Period 2c Direct Denommnissloring Activities
2c.1.1 Quarterly Inspecton
2c.1.2 Semr-arour environmental suney
2c.1.3 Prepare reports
2c.1.4 fituimous roof replacest
2c.1S Malntenaeo supplies
20.1 Subtotal Period 2c Activity Costs

Period 2c Perod-sepsndent Costs
2c.4.1 irsuranrs
2S42 Property taxes
2c.4.3 Health physics supplies
2c.4A Disposal of DAW generated
2c.4.5 Plant energy budget
2c.4.8 NRC Fees
2c.4.7 FPaed Costs - Site
2c.4.8 Security Staff Cost
2c.4.9 Itlilty Slotl Cost

151 23 173 - 173
2.446 367 2.813 778 2,035

S - - - - - 15,636 2.345 17,982 3.761 14.220
250 24 16 104 30,084 4.262 34.740 13.988 20,752

250 24 16 104 88,550 13.082 102,027 14,942 87,084

1,820

- 1,620

98,163
- - 332.063

32,456 398 430.248

32.456 398 430,246

- - - - 2,868 385 2.953 2.953
*4,882 lidS5 5,727 5,727

- . . 7,150 1,531 86,80 8.680

- . 5,871
5,871

881 t,751
881 6,751

6,751
6.751

13.515 1.352 14,867 14,549 318
-- 31,416 3,142 34,558 34,558

2,276 - - - 569 2,845 2.845
220 150 943 - 280 1,593 1.593

- 2,203 330 2,534 2,534
8.531 853 9.384 9,384 -
3.643 364 4.007 - 4.007

17,849 2,677 20.527 20.527 -
1,372 206 1,578 - 1,578

11,128 1.669 12.797 7.079 5.718
- . . 41,814 6,272 48.087 34.225 13,861

2,276 220 150 943 131,471 17.715 152.775 127,293 25,482

14,738

14.738 -

- 14,738 - .

295.349

295,349

295.349

3,619

447,014
874.263

3,619 1,321.277

3,619 1.321,2772.276 220 150 943 144,492 20.126 168,207 135.974 32,233

- - . 792
- . - 1,413

- -. . - - 2,206

118 911 911
353 1,767 1,767
472 2,678 2,678

702

4,080 408 4,488 4,488
- 9,6891 969 10,660 10,660

- 176 978 878
68 46 291 - 88 491 491

680 102 782 782
2,631 283 2,895 2,895
5,506 826 6,332 6,332
1,899 285 2,184 2.184
9,181 1.377 10,558 10.558

4,548 91W1N8 1,116

76,217
199,337

M.G Serriceo, Inc.
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Table D-1
Beaver Valley Power Station, Unit 1

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

I Actstt Off-Sits LLW NRC Spent Fuel Oite Processed urial VelUmes 5urial I Utant n
Oeeon Removal PsAlwglng Transport Processing DIsposal Other ToWa Total Li.Teran. Management Restosrtion Vtu.ee CtasA I CtsB ClassC GTCC Prooessed Craft Cetteaster
coste cost costs Caste o sts Cose. Cast. C., r- C-. - I r.. v- r e Cu. F ere t eI

I .. .. !.. .r... . .. . . . . . . . . . .. '-t . . . .. v. . .. . . .. .. . . .. . .. " "' =a. . . ..n

2C.4 Subtotal Period 2c Pernd-Dependent Costs

2c.0 TOTAL PERIOD 2c COST

PERIOD 2 TOTALS

PERIOD 3s -Reactivate Site Followntg SAFSTOR Dormancy

Period 3a Owre Decommissloning Activities
3a.1.1 Prepare preliminary decommissioning cost
3a.1.2 Review plant dogs s Specs.
3a.13 Pe'form detalled rod survey
3a.1.4 End product description
3a.1.5 Detailed by-product inventory
3a1.6 Define major work seqUence
3a.1.7 Perforr SER and EA
3a.1.8 Perform Site-Specfsic Cost Study
3a.1. Prepare/eubmit License Termlnation Plan
3a..110 Receive NRC opproval of temiee tion plan

Acd^vty Specifiations

30.1.1;1 Re-scvate plant & temporary facilities
391.11.2 Plant systems
30.1.11.3 Reacton Internals
30.1.11.4 Reactor vessel
3a.1.11.5 Butlogicl shield
3a.1.11.6 Steam genorators
3a.1.11.7 Reinforced concrete
3a1.11-8 Main Turbine
30.1.11.9 Maln Condensers
3a.1.11.10 Plart stuctures 5 buildings
30.1.11.11 Wast. mrnagerent
3a.1.11.12 Facilty & slte closeout
3a.1.11 Total

Ptoanlng & Site Preparations
3U.1.12 Prepare dlsminding sequence
30.1.13 Pant pep. & temp.evceo
3a.1.14 Design wcater ean-up system
30.1.15 RsoginglCont- Cold Etmpsvloolngletc.
3a.1.16 Procure cesks~llers & cotalrirs
30.1 Subtotal Period 32 Activity Costs

Period 3a Period-Dependent Costs
3a.4.1 Insurance
3aA.2 Property baoes
3a.4.3 Health physics supplies
38.4.4 Heavy equipment rental
3a.4.5 Disposal of DAW generated
3a.4.6 Panr energy budget
3a.4.7 NRC Fees
30,4,8 Fixed Costs - Ste
3a.4.9 Security Staff Cost
30.4.10 Uility Staff Cost
3a.4 Subtotal Period 3a Perod-Dpendent Costs

38.0 TOTAL PERIOD 3a COST

702 60 46 291 33,668 4,492 39,267 39.267

702 68 46 291 35,874 4.964 41,945 41,945

4.546 - . - 91,109 1,116 275,554

4,S46

20.904

-- 91,109 1,116 275,554

- . 418.914l 5.133 2.027,0773.228 312 212 1.338 268,916 38.172 312,178 192,861 119,317

114
405

88

114
660

S . - 273
440
360

649
367
625

- - 572
44

275
141

35
- - 35

275
405

79
3.5WO

17 132 132
61 466 466

13 101 1t1
17 132 132
99 759 759
41 314 314
66 5N6 506
54 415 415

a

.97 746 671
55 422 380
94 719 719
86 558 658

7 51 51
41 316 316
21 162 81

5 40 -
5 40 -

41 316 158
61 466 466
12 91 46

525 4,025 3,543

75
42

40
158

46
482

482
482

1,300
4,600

1,G50
1.300
7.500
3,100
5,000
4,096

7,370
4,167

7.100
6,500

500
3.120
1,600
400
400

3.120
4,600

900
39,777

2,400

1,400

1230
72,703

100

* 16,253
. 265,813
100 282.066

251
331

6

582 6

582 6

4

4

211 32 243 243
2,419 363 2,782 2.782

123 18 142 142
2.040 307 2355 2.355

108 16 124 124
10,865 1,630 12,494 12,012

3W5 36 . 401 401
867 87 953 953

63 314 314
50 381 381

26 8 44 44
608 91 699 699
267 27 293 293
492 74 566 566
405 61 466 466

12,682 1,9 14,564 14,584
26 15,685 2,398 18.702 18,702

26 26.550 4,028 31,196 30,714

407

4071

8,147

8,147

482 8,147 100 354.768

27W Sendice, Inc.
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Table D-1

Beaver Valley Power Station, Unit 1
SAPSTOR Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

I Atvt Oft-Site LLRW NRC Spent Fuel Site Processed Burial Volumes Burial I Utility and I
Decon Removal Packaging Transport Processing Disposal Other Total Total Uc. Teem, Management Restoretlon Volume Cloe A 8 Class C GTCC Processed Craft Conactor
cost cost Cots gr. ns a css. CCost r..e C n o rcst costs • os. CO C.. Fnn Cn. Fent Cu. Feet Cu. Fast Cu. Fast W. Lbs. Manhous Maehesrsn .. .W.. . .r. ,• . . . . . . . . . . . . . • . f . . . .. . . . . . . . . . . . . . . . . . . . . . .. .. . .

PERIOD 3b - Decommissloning Prepretlons

Period 3b Direct Oscorromslrsg Actvitlis

Detailed Work Procedures
31.1.1 Plant systems
3b.1.1.2 Reactor internals
3b.1.1.3 Remalinin buildings
3b.1.14 CRD oolling assembly
36.1.15 CRD housasts & ICI tubes
3t 1.1.6 locoue inrentation
3b61.1.7 Reactor vessel
3b1.1.8 Facility doseout
3b.1.1.9 Missile shields
3b.1.1.10 BIological shield
3b.1.1.11 Steam generators
31.1.1.12 Reinforced concrete
3b.1.1.13 Main Turbine
3b.1.1.14 Maei C-ondeners
3b.1.1.15 Auoollr bull dsg
36.1.1.16 Reactor bilaokg
30.11 Total

3b.1 Subtotal Period 3b Activity Costs

Period 3b Additional Costs
31b2.1 Site Chasactartion
3b.22 Cofferdsm Consfructon and Teardosi
3b.2 Subtotal Period 3b Additional Costs

Peord 36 Colatera Costs
3b.3.1 Decon equaipment
31.32 DOC staff seloation tospaeses
3b.33 Small tool allowace
3b.3A Pipe cutthrg equipment
3b.3 Subtotal Period 3b Collateral Costs

Period 3b Peried-Dependent Costs
3b.4.1 DCow supplies
31.4.2 Insurance
3b.4.3 Property taxes
36.4,4 Health physics supplies
3b.4.5 Heavy equipment rental
3b6.4.6 Disposal of DAW generated
3b.4.7 Pant energy budget
36.4.8 NRC Fees
3b.4.8 Fied Costs - Site
3b.4.10 Security Staff Cost
3b,4.11 DO 'StS Cost
3bA.412 Utiliy Staff Cost
3b.4 Subtotal Period 3b Period-Dependent Costs

3b60 TOTAL PERIOD 3b COST

S PERIOD 3 TOTALS

417
220

119
88
88
88

319
106
40

106
4- 5

88
1 37
1 37
240
240

2,837

62 479 431
33 253 253
18 137 34
13 101 101
13 101 101
13 101 101
48 367 367
16 121 61
6 46 46

16 121 121
01 466 466
13 101 51
21 158 -
21 158 -
36 276 249
36. 276 249

426 3263 2,630

48

102

61

51
158

2828
233

- - i - - -

I - - -

- *1 -

4.733
2,500

1,350
'1000

1,000
1,000
3.630
1,200

450
1,200
4,600
1.000
1.560
1.560
2,730
2,730

32243

32.2432,837 426 3.263 2.630

836 251 1.087 1,087
- 27 209 209
836 278 1,296 1129

182
182 2,223

2.223

710

- 157

710 858

21

130
161

21 292

3 2

3 2

1,105

-195
423

13 -
296
130
240
197

4,053

6,322
13 11.857

107 817 817
166 1.271 1.271

0 2 2
143 1,100 1.100
416 3,189 3,189

0 27 27
19 214 214
42 465 465
33 163 163
24 186 186
4 21 21

44 341 341
13 143 143
36 276 276
30 227 227

608 4.661 4,661
948 7,270 7,270

1,807 13,994 13,994 198

196

800

3,974

3,974

49

7.8327
62,394

132.716
.49 203,037

732 1,432 3 2

732 2,014 9 6

13 16,635 2,837 21,743 21.110

39 43,185 6,954 52.939 51,824

633

1,115

3,974 2,271 235.280

12,121 2,371 590.D49

TLG Services, Inc.
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Table ])-I
Beaver Valley Power Station, Unit 1

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Site LLW NRC Spent Fuel Sits Processed Buraal Volumes Buaia Ul5 andI
Activy Decon Removal Packaging Transpod Pracessing Disposal Owl Total Total La=. Tann. Management Restoatilon Volume Ciass A Class B Class C GTCC Processed Craft Coaor
Index Actvit Descrptian Cost Cost Costs Costs Costs Costs Costs Cnten Coast Costs Costs Costs Cu. Feet Cu. Foet Cu. Feet Cu. Fast Cu. Feet WLr Lbs. Manhouis Manhraur

PERIOD 4a - Large Component Removal

Perod 4a Deed Decommissoning Actvties

Nuclear Steam Supply System Removal
4a.1.1.1 Reactor Coolant Piping
40..12 Pronourio riefsl Tank
4a. .1.3 Reactor Coolant Pumps & Molors
4a.1.1.4 Pressurizer
4s 1.1.5 Steam Generators
40•1.1.6 CRDMsAClsiSenmcs Structure Removal
4a,1.1.7 Reactor Vessel Internals
40.1.1.8 Vessel & Intornals GTCC Disposal
4a.1.1t9 Reactor Vessel
4a.1.1 Totals

Removal of Majar Equipment
4a.12 Main Tuattsitmrc tator
40.1.3 Main Condensres

Caqscadin Coals frm Clean Building Demolition

4a0 .4.1 Reactor Building

4a.1.4.2 Auadilary Building
4a.I.4.3 Fuel and Dooon Building
40.1.4.4 Main Stoam, Cable Vault, Safeguards
4..1.4.5 Solid Waste & Coolant Recovery Storage
4a.1.4 Totals

Disposal of Plant System
4a.1.5.1 Ara Veatitano Systems - Auiliary Bid
4a.1.5.2 Afla Vendlstlon Systems - Conrol flea
40.1.5.3 Area VentlafiSnlems - Coaling
4a.1.5.4 ALaslary Boil6e
40.1.5.5 Auxiliary Steam and Condensate
4a.1.5.6 Aaodliary Steam and Condon.nat -RCA
4a.1.5.7 Badlang Services Hot Watsr Heaelng
4a.1.5.8 Building Services Hot Water Htng - RCA
4a.1.5.9 Budldng and Yard Drains
4a.1.5.10 BRudldlng and yard Drains t RCA
4a.. 5..11 Chilled Water
4s.1.512 Cutilod Water - RCA
4a.1.5.13 Compressed Air
4a.1.5.14 Condensala
4a.1.5 .15 Containment Vacuum & Laakage Monatoing
4a.1.5.16 Domestic Water
4a.1.5.17 Domestic Water - RCA
4a.1.5.18 Electrical - Coaraminated
40t..5.19 Extraction Steam
401.5.20 Heater Drains
4a.1.5.21 Incoar Instumentaetion
4a.1.522 Loose Parts Monitodng
4a.1.5,23 Main Generatro and Main Transformer
4a.1.5.24 Main Steam
4a.1.525 Main Steam -RCA0 4.15.52 Main Turbine and Condenser
4a.1.5.27 Main Turbine sod Condenser - RCA
4a.1.5.28 Misceltaneous
4a.1.5.29 Plant Process Contpl

24
4

10
7

56
25
36

161

ac17
55
52

1.932
78

1.572

3,207
7,007

14 16
3 4

29 67
402 383

1.870 889
100 34

3,704 402
300 -
867 449

7,289 2.244

79 186
it 38

383 718
- 184

2,667 1.143
28 124

- 2,153
S 11.184

- 7,126
3,173 22.776

150

150
300

98 512 512
20 184 104

268 1,531 1,531
-160 1,188 1,188
1,517 10,074 10,074

82 466 468
3,322 11,339 11.339
1,686 13,100 13.100
6,320 18,120 18,120

13.482 56,432 56.432

250 88 21 295 119 773 773
1,307 66 21 304 382 2,080 2.080

502
79
87
40
34

742

144
22

175
208

83
148

79
138

34
49

179
404

48
352
47
36
30

245
205
271

S11
0

64
128
281
324

12
22

1

2 8 107

3 9 134

2 6 8o

1 4 51

0 1 13

6 17 239

0 1 16

0 1 11

2 7 102

1 1 1 7

7 19 271

0 2

75 577 577
12 90 90
13 100 100
6 46 46
5 39 39

111 853 883

54 315 315
3 25 -

66 387 387
31 240 -
13 96 -
50 286 286
12 90 -
43 237 237

5 40 -
14 78 78
27 206 -

140 805 85
7 56 -

53 405
14 79 76

5 41 -
9 51 51

78 434, 434
31 235 -
41 311 -

5 25 25
- 80

10 73
19 147 -

109 667 667
49 373 -

3 17 17
3 25
0 1

592 592
133 133

1.314 1.138
- 1,913

12.400 11.910
- 588 2,581

2,121 125

10.961 2,669
15,026 31,347 2.794

2,889
.5,6m34

- 2,195
25 -
- 2,759
248 -
96 -
- 1,649
90

1,0•56
40 -

272
206 - - -

- 4,8911
56

405

331
41

221

- 2.088
235
311
- 22 38

0

73
147
7 5,5,551

373 -

25
1

423

423

137217 2,652
29,424 480

595,000 1,671
181,953 1,981

2,323,333 19,209
609,441 2,095

254,217 18,950
489 110,653
- 1.386.386 189950
489 5,087,625 65.807

- 245,595 5,301
253,552 28,172

- 7,157
- 1 ,244

1,340
638
552

10,P30

89,124 2,872
- 520

112.043 3,480
- 4,858
- 2,030

66,954 3,052
- 1.887

42,875 2.843
- 831

11,037 1,073
- 4.330

198,897 8,361
1.198

- 8.371
13.449 1,016

- 880
8,958 613

84.792 5,262
4.899

- 6,560
3,593 220

3
1,509

- 3,013
225,448 8,521

- 7,821
1.620 266

495
23

898

890
1,780

TLG Sernae, lIn.
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Table D-1

Beaver Valley Power Station, Unit 1
SAFSTOR Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Sito U.RW NRC Spent Poel Site Proceossed - Burial Volotllee total I Utiity endActivity Decon Removal Pacoging Transport Processing Disposal Oter Total Total LI.. Teen. ManIagena Restoration Volase Cltss A Class B Clase C TCC Processed Craft C
hdsAc Desertpan Cost Cool Coos s t Cast Colst Cooltls Ca sts Cas Csts Costs CFool Cs. Feet *Ca. Feet Ci. Feel Co. Feet tLLbs. Mashoras Manhount

Disposal of Plant Systemns (continued)
48.I.5.30 Post Accident Sampling - RCA
4a.1.5.31 Post DBA Hydrogen Control
4a.1.5.32 Post OBA Hydrogen Cosol - RCA
4a.1.5.33 Prmary Acceses Facsitt
4a.1.5.34 Reactor Control & Protection
4a.1 .535 Reactor Coolant
4a.1.5,36 Reactor Excom Instrumentation
4a.1 5.37 Reactor Plant Sampie
40.1.5.38 Safety Injection - RCA
4a.1.5.39 Service Water
4a.1 -540 Sercse Water - RCA
4.o1.5.41 Simulator Building
40.1.5.42 Staton Service - 4KV
4..1.543 Stearn Generator Blowdown
4a.1.5.44 Slotean enoertr Fssdsstor
40.1.5.45 Steasm Generutor Feeduster - RCA
4a.1.5-46 Supplerentary Loak Collection & Release
4a.1.5.47 Tuabine Plant Canmp Cooling Water - RCA
40.1.5.48 Turblne Plant Comnponent Cooling Water
4a..1.5.49 Turbine Plant Satnple
4a.1.5 Totals

4a.1.6 Scafotis•ng I support of decornnnislsoniri

4a.1 Subtotal Period 4a Actuty Costs

Period 4a Additionl Costs
40.21 Curia Surcharge
442 Subtotal Period 4a Additiol Coasts

Pensd 4a Colateral Costs
4a.3.1 Process liquid wistso
40.3.2 Smaltl too allossnce
4a3 Subtotal Period 4a Collateral Costs

Period 4a PerId-Dependent Costs
40.4.1 Decon supplios
4a-4.2 Insurance
40.4.3 Property lans
4.4.4 Health Pdyslcs supplies
4a.4.5 H"eayquipment rental
42.4.6 Disposal of DAW generated
4a.4.7 Rant enrgy budget
4a.4.8 NRC Fees
40.40 Flbd Costs - Site
4a.4.10 Radwsote Processing Equipmtn/SrIces
40.4.11 Seuority Staff Cost
4a.4.12 DOC Staff Coat
4a.4.13 Utility Staff Cost
4a.4 Subtorta Period 4a Perlod-Oependent Costs

46.0 TOTAL PERIOD 42 COST

'PERIOD 4b -Sile Decantrnlnatlos

Period 4b Direct Decornmnstsonlng Activites
4b.1.1 Remcve spent fuel racks

- 144
- 2

39
3
1

157
0

99
562
351
578

125
776
250
205
63
17

216
31

7.338

1 2 33

1 2 21

9 16 51 142

1 3 37
16 46 652

24 70 997

17 51 730

6 18 256
1 3 36
0 0 6

101 284 3.646 149

41 221 221
0 2 -

13 76 76
0 3

1
86 461 461
- 0 -
31 170 170

247 1,522 1 .22
53 403 -

307 1,977 1,977
- 0
19 143

313 1,687 1,187
38 288 -
93 578 578

.22 124 124
5 29 29

32 248 -
5 38 -

2.198 13,916 10.426

214 1.092 1.092

16.606 75,146 71 .656

- 680
2

- 438
3
I - -

- 1,056 611
9 -

749
13,370

403 -
- 20.4506 -

145, -

- 14,970

742
128

248
36 - -

3.489 78,916 641

-8 1720 380 2

3,489 103,187 32,024 2,794

27,634 3,137
- - 47

17,780 820
79

-- 13
97,398 3,428

- - 3
30,428 2,039

542,951 12.039
. 8,434

830,486 12,86
3

- 2,881
607.940 16,674

- 5.950
213288 4,356

30.127 1,375
5.214 356

- 5,228
- 767

3,262,037 164=20

35,993 20,621

423 489 8,884,802 295,052

- 824• 9 4 39 2 -

161 17,468 7,553 2,574 7,650 22,927 300

- - - . - 98 -

a - 7 34 95
- 215 - -

8 215 7 34 95

1.780

38 123 123
25 123 123

50

1,294
1.828

50 3.122

62

62

42

42

453
982

265 -
- 654

373
558
211

- 1.664
11,439
14,753

265 31.087

34 178 178
32 247 222
66 425 400

12 62 62
45 498 498
98 1,081 973

324 1,618 1,618
274 2.102 2.102
79 448 448
98 753 753
37 411 411
84 642 642
32 243 243

250 1,913 1,913
1,716 13,155 13,155
2.213 16,966 16,966
0,262 39.890 39.782

21,858 115,584 111,961

274 1,043 1,043

108

108

4,148

4,148:

-. - 139
"25
25 139

17.558 27

.17.558 27

423

83.124 1,018

66,774
180,63

- 314,615
83,124 1,018 512,052

489 6.9M5,403 296,097 563.832219 20,805 7.622 2,650 7.656 23,386 31,387

409 48 98 54 161

3,622 103,197 36.172 2,933

2.438 243,750 1,164

TLG Services, Inc.
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Table D-1

Beaver Valley Power Station, Unit I
SAFSTOR Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Sits LLRW NRC Spent Fuel lits Processed Burlas Volume Buoda IUtilty ad
Activity D-coe Ramoil Packasgin Transport Processing Disposal Otheir Tote Total Uc. Tormo Managameet Restoration Volume Class A Class B Class C GTCC Processed Craft Conetrctor

Index Activit Descrlin Cost Cost Costs Costs Costs Costs Costse Cns Costs Costs Costs Costs Cu. Fet Cu. Feet Cu. Fet Cu. Feet Cu. FePt Itbe. Manhours Masholro

Disposal of Plant Systems
4b.1.2.1 Area Ventilaton Systems - Containment
4b.1.2.2 Ama Ventilation Systems - MIscellaneous
4b.1.2.3 Soron- R-ey & Primary Grade Water
4b.1.2.4 Chemical & Volume Control
4b.1.2.5 Circuladog Water
4b.1.2.6 Compressed Air - RCA
411.1.2.7 Containmont
4b1 .2.8 Containment Depressur baton
4b01.2.9 Containment Deloressurlzaton - RCA
4b.1.2.10 Elactrical - Clean
4b.1.2.11 Electrical - RCA
4b.12.12 Fire Proteclion
4b.1.2.13 Fual Pool Area Ventilation Syst Aux Bld9
4b.1-2.14 Fuel Pod Corrpressed Air RCA
4b.1.2.15 Fud Pool Cooling & Purification
4b.1.2.16 Fuel Poo Elecuical - RCA
4b.12.17 FueP Pool Elecsbcat-Contam
4b.1.2.18 Fuel Pool Fire Protection
4b.1.2.19 FueP Trartsfer System & Tools
4b.1.2.20 Gaseous Waste Disposal
4b.1.2.21 Liquid Waste Disposal

4b.1.2.22. Prim Comp A Noro Sind Tnk Chig Wtr - RCA
4b.1.223 Radiaton Monitoring
4b.1.2.24 Reactor Plant Vents & Drains
4b.1.2.25 Reslduet Heat Remorat
4b.1.2.26 Sesrogs Treatenlt
4b.12.27 Solid Waste Disposal
4b.1 2 Totals

4b.123 Scaffolding In support of deoommlssionnng

Decontamination of Site Buildings
4b.1A.1 Reactor Building
4b.1A.2 Autoiary Buttong
4b.1A.3 Fuel and Decon Building
4b.1A.4 Main Steam, Cable Vault, Safeguards
4b.1.4.5 Saevlce Building. Wrhsm & Conrol Area
4b 1.4.6 Solid Waste & Coolant Recovery Storage
41b1.4.7 Turbine Building
4b.1.4 Totals

4b.1 Sdubtotal Period 40 Activity Costs

Period 4b Additional Costs
4b2.1 ISFSI Unenss Terminaton
4b.2 Subtotal Period 4b AiditbIoal Costs

Period 4b Collateral Costs
4b.3.1 Prosess liquid maste
4b.32 Small tool olloreasce
4b.3 Subtotal Period 4b Collateral Costs

Period 4b Period-Dep"adent Costs
4b.4.1 Deans spplles
4b.4.2 Insurance
4b.4.3 Property toees
4b.4.4 Heafth physics supplies

T777

248
384
61

•2
76

302
1,9W9

322 7 21 300
142 - - -
189 2 5 74
517 17 28 147 210
399 - - -
256 3 8 107

13 0 1 17
107 . . - ..
483 27 79 1,113

1,978 - - -
1.644 22 64 911

3 - - -
66 1 4 60
67 1 2 30

297 11 21 117 154
410 6 16 227 -

21
1 - - . .

54 1 3 21 17
354 4 12 167
65 3 4 25 30

1.057 39 113 1.603
105 1 3 40 -
300 7 10 55 77
281 20 43 338 228

16 . - -
150 5 6 56 53

9,296 178 447 5,410 771

1,236 13 5 58 4

563 24 51 . 202 105
76 10 21 27 52

421 5 10 92 13
17 2 5 6 11
1i 3 7 - 18
38 3 6 . 37 10
28 2 5 20 10

1.160 50 105 384 221

130 781 781
21 164 -
59 329 329

210 1,130 1,132
60 458 -
81 454 454
6 37 37

16 123 -
302 2,003 2.003
297 2.275 -
560 3,201 3,201

0 3 -
26 158 158
22 122 122

135 736 736
139 797 797

3 24 -
0 1 I

22 119 119
116 652 652
28 155 155

526 3,339 3,339
33 181 181

105 M55 555
187 1.097 1,097

2 19 -
61 333 333

3.146 19,247 16,181

321 1.632 1,638

596 2.317 2,317
164 597 097
316 1,242 1,242

39 , 141 141
56 194 194
57 227 227

165 532 532
1,393 5,250 5,250

5,134 27,179 24.112

- 6,165 - -

164
- 1,520 -

- 3,013 914
458 - -

2.199
- 348

123 -
- 22,839

2,275 -
18,693

3 -
1.229

623

209 662
- 4,650
24 -
1 - -

439 74
3,432 -

515 156
32,904 -

812 -
1,129 335
6,848 970

18 - - -

1,142 23M
3,067 111,005 3,355

1,080 54

4,136 1,635
545 801

1.8696 203
125 172
- 278
759 159
412 - 162

7,873 3,410

3,067 119,957 9,257

250,356 6.286
- 3,556

61.718 4.032
203,309 11,070

- 9,646
89,320 5,287
14,124 263

- 2,334
927.485 10,291

- 45,230
759,119 34.914

- 75
49,893 1,317
25.284 1,397

157,192 6,429
188,843 8,702

- - 488
- 18

24,458 1,200
122,394 7,816
32,510 1.392

1,338,230 22,579
32.959 2.129
75.629 6,481

369.776 6.159
- - 390

66,024 3.168
4,804.499 202,446

53.990 30,931

326.979 27,757
101,472 6,883

96,712 16,472
22,146 1,686
27.607 2.364
468693 2.309
32,369 7.308

654.177 64,759

5,756,416 299,3212,347 11,740 339 611 5,852 1,156

488 5 74 329 798 335 2,028
- 488 5 74 329 798 335 2.028

2.028 3,424
2.028 3,424

380.555 8,021
380.555 8,021

1,280
1,28m

13 - 13 59 164
232 - - -

13 232 13 59 164

57 306 306
35 267 267
92 573 573

239
2;39

30,170 47

30.170 47

716

- 1,569 -

- 178 896 896
823 82 905 905

1.785 179 1,964 1.964
- 392 1.961 1,961

TLG Servlcee, Inc.
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Table D-1

Beaver Valley Power Station, Unit 1
SAFSTOR Decommnissioning Cost Estimate

(Thousiands of 2005 Dollars)

I Actif
Off-Site LLRW NRC Spent Fuel Site ProcessOd BaiBS Vol sBurl I Utlity snr I

Decon Removal Packaging Transport Processing Disposal Other Total Total Lic. Tarn. Management Restoration Volu-n Clans A Clan B Clans C GTCC Processed Craft Contuctar
Cost con costs Costs Cost. Coats Costs Contienoy Cost. Cocts Cost. Coo" Cu. Past C.. Post Cu. Feat Cu. Foet CU. Fast WI, Lbs. Manhourm Manhouns

Period 4b Period-Depedoent Costs (coontnued)
4b.4.5 Heavy eqluipment rental
4b.4.6 Disposal of DAW generated
4b.4.7 Plnt energy budget
4b.4.8 NRC Fes-
4b.4.9 Fioed Costs - Site
4b.4.10 Radoasta Processing Equipment/Servces
4b.4.11 Seouity Staff Cost
4b.4.12 DOC Staff Cost
4b.4.13 Utity Stsff Cost
4b.4 Subtotal Period 4b Pndod-Depsndent Costs

4b.0 TOTAL PERIOD 4rb COST

PERIOD 4d • Delay before License Ternrtnation

Period 4d Direct Dooorenmissioning Activities

Period 4d Perlod-Dependent Costs
4d.4.1 Insurance
4d '4.'2 Property taxes
4d.4.3 Healt sphyics supplies

4d.4.4 Disposl Iof DAW generated
4d.4.5 Plant ery budget

4dA 6 NRC Fee

4d.4.7 Flood Costs - Site
4d.4.8 'lUtilty Staff Cost
4MA Subtotal Period 4d Pedod-Dependent Costs

4d.0 TOTAL PERIOD 4d COST

PERIOD 4a - ULcens Ter-lsntor

Pedod 4e Direc Decommissioning Acgvisls
4a.1.1 ORISE corrrratory survey
4e.1-2 Termonate license
4e.1 Subtotal Perod 4e Actvity Costs

Period 4e Additiona Costs
4o.2.1 License Terrlnaflon Survey
4e.2 Subtotal Period 4s Additonal Costs

Period 4e Collateral Costs
4e.3.1 DOC staff relocation expenses
4e.3 Subtotal Period 4e Collateral Costs

Period 4e Period-Dependent Costs
4e.4.1 Insurance
45.4.2 Property taoes
45.43 Health physics supplies
4e54.4 Disposal of DAW generated
45.4.5 Plant energy budget
45.46 NRC Fees
4e54'7 Fixed Costs - Ste
4e.4.6 . SecurityStaff Cost
4e.4.9 DOC Staff Cost
4e.4.10 Utty Staff Cost
4eA Subtotal Period 4e Period-Dependent Costs

3,342 - - - 501 3,844 3.144
68 46 293 87 494 494

W39 141 1.080 1,080
678 68 746 746

1,014 152 1.166 1.166
767 115 883 883

1.668 250 1,919 1.919
14,326 2.149 16,475 16,475

. 18,155 2.723 20,78 20,878
716 4,912 68 46 - 293 40.156 7,019 53,211 53,211

3,077 17.372 425 790 5.852 1,942 40,954 12,581 82,991 77,806

4,574 91,657 1,123

66.960
233.280
399,600

- - - 4.574 1 - 91,657 1,123 699,840

2,028 3,067 119.957 17.254 239 6.258,798 308.512 701,120

1,193
86 - -

-2 1 - 9 -

324
678

S . .. - 1.035
68 2 I1 9 3,322

119 1,312 1,312
22 108 108
3 15 15

32 356 356

102 779 779
155 1,191 1.191
433 3.761 3.761

140 2,803 34

. - - 23.086
140 - 2,803 34 23,086

140 2.803 34 23.08686 2 1 9 3,229 433 3.761 3,761

125 37 162 162

125 37 162 162

-- 6.094 1,828 7.923 7,923
6,094 1,2m 7.923 7.923

122,993
122.,993

1,105
1,105

166 1,271 1,271
166 , 1.271 1.271

610

610

652 65 717 717
- 152 762 762

20 - 6 33 33
91 14 105 105

248 25 272 272
370 56 426 426
147 22 169 169

2,310 346 2,656 2,6656
2,105 316 2,421 2.421

20 5,923 1.002 7,562 7,562

306 6.127 75

5.914
-6,274
41,794

306 6,127 75 83,983

TMG Services, Inc.
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Table D-1

Beaver Valley Power Station, Unit 1
SAFSTOE Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Sihe LLRW NRC Spurn Fuol Situ Prssooaad! Boria Volumes Burial)I Utility und
ActivIty Deoon Removal Paukaglng Transport Processing Disposal Other Total Total Lic. Term. Managumunt Restoration Volume Chusa A Clusu B Class C GTCC Procuused Craft Contractor

[-dax Activfty Descriptiou Cost Cost Costs Costs Costs Costs Costs Contsncy Costs Costs Costa Coots Cu. Feat Ca. Feat Cu. Fast Cu Feat Ca. Feet WI. LI,. Manhour. Manhour.

4e.0 TOTAL PERIOD 4e COST - 610 5 3 20 13.247 3.033 16918 16918 306 6.127 123,068 83,983

PER)OD 4 TOTALS

PERIOD 5b - Sits Restoratlon

Period 51 Direct Decommissioning Activities

Doemolitio of Remaining Site Buodings
50.1.1.1 Reactor Bidding
50.1.1.2 Atodllary Building
5b.1.1.3 Crcudatng Water Piping
50,1.14 Cooling Towe
5b.1.1.5 Cooling To-er Pump Hose
5b.1.1.6 Diesel Generator Building

5b.1.1.7 Fuel and oeon iuilding
5b.1.1.8 Main Steam, Cable Vault, Safeguards
5b.1.t.9 Service Building, Wrhse & Control Area
5b.1.1.10 Solid Waste & Coolant Recovery Storage
5b.1.1.11 Turbine Building
S5.1.1.12 Turbine Pedestal
5b1.1.1.3 Warlhouse

501.1.114 Yard Tanks & Foundastos
5b,11 Totals

Site Cleost Activities
5b.1.2 Grade & landscape site
5b.1.3 Final report to NRC
50.1 Subtotas Period 51 Act Costs

Period 50 Additlaval Costs
502.1 ISFSI Demoftion and Site Restoration
5b22 Concrete Crushing
Sk2 Subtotal Period 5b Adidional Costs

Period 51 Colateral Costs
5b.3.1 Sm1atl tlestatloani
5b.3 Subtotal Period 51 Collateral Costs

Period 5b Perod-Dependrde Costs
35.4.1 Insuraneu
50.42 Propnerytaesn
50.4.3 Ieavy •lqlpment rental
5b.4.4 Plant energy budget
5b.4.05 Fbad Costs -Site
5b.4,6 Secudty Staff Cost
5.4.7 DOC Staff Cost
0048 ulity Staff Cost
004 Subtotal Period 35 Period-Dependent Costs

5b.0 TOTAL PERIOD 5b COST

PERIOD S TOTALS

TOTAL COST TO DECOMMISSION

2,028 6.689 223,144 53,872 3,173 423 489 15,253.210 727,712 1,372.0203.295 38,873 8,053 3,445 13,508 25,356 88,818 37,905 219,253 210,535

3,008
735
40

354
138
88809

364
1,092

310
1,988

527
187
S 169

9,810

451 3.459
110 846

6 46
53 407
21 159
13 101

121 930
58 418

164 1.256
47 357

298 2,286
79 606
28 215
25 195

1,471 11.201

3,459
846

46
407
159
101
930
418

1.256
357

2,286
606
215
195

11.281

43,452
11.896

677
6.064

2,461
1,379

12,581
5,803

18,914
4.992

36,496
8,567
3,648
2.781

157.853

162 - -
- 137

9,972 137

764 23
499 2

1,263 26

125

125

24 186 - 186
21 158 158

1,516 11,625 158 11,468

593
1,560

158,286 1,560

194 982 - 982 1.836 s0
125 627 627 - 2,990
320 1,608 627 932 4,826 s8

19 144 144
19 144 144

4294

4,294

15,654

15,654

- 1,672

117
849378

6.481
2,4863

12,360

12,523

12.523

167 1,839
544 4,938

18 135
127 976
57 435

972 7,453
429 3,293

2,415 19,069

4-269 32,447

4,269 32,447

976

976

1.761

1,761

982

982

1,839
4,938

135

435
7.453
3,293

18,092

29,704

29,704

15.171
97,097

- .54,617
166,886

163,112 168.526

- 163,112 168,5268

423 489 16,190,830 962,831 4,889,9658,059 61,338 8.729 4,654 14,142 29,433 471,106 98,788 696,250 527,327 131,415 37,508 223,144 76,520 7,010

TLG Sermices, Inc.
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Table D-1

Beaver Valley Power Station, Unit 1

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2006 Dollars)

Off-Sits LLRW NRC Spent Fuel Sits ProCesed Burlal Volumes Burial Uty and
Activity Cecon Raomol Packgling Transport Prsoesstbg Disposal Other Totsl Total U. Teen. Management Restoraa n Volume Class A Class 8 Class C GTCC Processed Craft Contractor
Index v Description Cost Cost Costs Costs Costs Costs costs Cone,, Costs Costs Costs Costs Cu. Feet Cu. Fast Cu. Feet Cu. Foot Cu. Feet WL. Lbs. Manhours Manhows

TAL COST TO DECOMMISSION WITH 16.63% CONTINGENCY: $696,200 thousandsof 2005 dollars

rTAL NRC LICENSE TERMINATION COST IS 75.74% OR: $527,327 thousands of 2905 dollar,

ENT FUEL MANAGEMENT COST IS 108.7% OR: 1131,415 thousands of 2005 dollars

NON-NUCLEAR DEMOLITION COST IS 5.39% OR: $37,508 thousands of 2050 dollars

ASTE VOLUME BURIED: 53,053 cubic lost

TOTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED: 489 cubic fast

TOTAL SCRAP METAL REMOVED: 40,766 tons

TOTAL CRAFT LABOR REQUIREMENTS: 562,831 man-hours

End Not.s:
n/a - Indicates that this ac"ty not charged as decomrnlsaoning expense.

_ - Mlcols that this acttly perfomed by decomnlsshonlng staff.,
o - indicates Sot IIs value i. less than 0.5 but is nos-zero.
a "Il, contaning -" indiclates a zero ='ue

TLG Senmeet, In-.
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Table D-2

Beaver Valley Power Station, Unit 2
SAFSTOR Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Site ILRw NRC Spent Fuel Site Processed Burial Volumes Burial I Utility end
Activity Decon Removal Packaging Transport Processing Disposal Other Toal Tot I Uc. Term,. Management Restoration Volume Class A Class B Class C GTCC Processed Craft Contractor

d Activilt Descripon Cost a Coat Costs Costs Costs Costs Costs Costnr Coats Costs Coats Costs Cu. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feet WI. Lbs. Manhours Manhoure

PERIOD Is. Shutdown through Traositon

Period la Direct Decommissioning Acvities

la.1.1 SAFSTOR site Charactefzaltos survey
a. 1 2 Prpoe preliminary decommisslcrng cost

la.1.3 Noticattin of Cessation of Operations
l.1.4 Remove fuel & source materia
la.1 5 Notification of Permanert Defueling
jlt Deacthato pladt systems & process 0sie
1a . 7 Prvpare and submit PSOAR

la.1.8 Realvi plant dags & specs.
Ia.1.9 Peortmn detled td survey
la.1.10 Estimate by-product rventory
1.1.11 End product description
la.1,12 Detailed by-proruct Inertory

a..113 Defoe majoor sor sequence
1l.1.14 Perform SER and EA
la.1.15 Perfom Site-Speciftc Cost Study

Activity Specifiations
la.116.1 Prepare plant and facilities for SAFSTOR
1a.1,10.2 Plant systems
1,.1.1,.3 PaLant structres and buildings
1a.1.10.4 Waste maoagement
la.1.16.5 Facilty and site dormancy
la.1.16 Total

Detailed Work Procedures
Ia.1.17.1 Plant systems
1a.1 17.2 Facrity closeout & dormancy
10.1.17 Total

Il1t11 Procure vacuum drying system
10.1.19 Drtnlde-enengbe not-oonl systems
la.1.20 Drin & dry NSSS
la.1.21 Dralnde-energize sontaninated systems
Ia.1.22 Decon/secure contemonated systems
la.1 Subtotal Period Ia Activity Costs

Period Ia Colateral Costs
1 .3 1 Sponl Fuel Capital and Transfer
10.3 Subtotal Period Ia Collateral Costs

Period Ia Period-Dependent Costs
la.4.1 Insurance
10.4.2 Property taxes
la.4.3 HeaM physics supplles
la.4.4 Heavy equipment .mla
1a.4.5 Disposal of DAW generated
1 .4.6 Plant energy budget
la.4.7 NRC Fees
la.4.8 Emergency Plaming Fees
la.4.9 Fied Costs -Site
1a.4.10 Spent Fuel Pool O&M
la.4.11 ISFSI Operating Costs
1e.4.12 Secutity Saff Coost

* . - - 391
49

75
49

38
38

56
38

117
I &A

117 509 509
7 56 56•a

na

11 87 87
7 56 56

6 43 43
6 43 43
8 65 65
6 43 43

18 134 134
28 217 217

28 213 213
24 180 180
18 135 135
11 07 87
11 07 07
92 702 702

7 51 51
7 52 52

13 103 103

556

- - .r - - -

- - - -I - -

856
556

428
428
642
428

1.327
2,140

2,106
1,783

1,335
856
856

6,938

157
118

75
75

610

45
45
90

506
514

1.020

- - 434 1 4 4

1.743 320 2.003 2,063 15,361

- -. . . - 3,749
- -- - 3,749

249
328

-~1.151

860

4 260
603

204
224
488
628

38
1,464

562 4,311
562 4.311

lit 1,272 1,272
86 946 946
62 311 311
49 378 378

8 44 44
90 693 693
26 291 291
22 247 -
73 562 562
04 723 .-

6 43
220 1,684 1,684

4,311 - -

247

723
43

403 8,081 99

58,760

TLG Seroices, Inc. .



Beaver Valley Power Station -
DeeomaLseelonlng Cost Analysis

Document F07-1525-002, Rev. 0

Appendix D, Page 15 of 25

Table D-2
Beaver Valley Power Station, Unit 2

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Site LLRW NRC Spent Fuel site Processed 1 Burial Volumes " Burial I Utility and I
Activity Decrn Raemoval Pacsaging Transport Procasaleg Dtsposal Other Tetl Total Ut.Term. Management Rstoraton Volm Class A Class B Class C GTCC Processed Craft Contrlctor
ladex Actln Descaiptio Cost Cost Costa Costs Costa Costso ststs CosCosts Cts s Costs Costs Cu. Feet Cu. Feet I Cu. Feet Cu. Feet Cu. Feet Vit Lbs. Mavrhoora MenhoUr

Period io Perdod-Dependent Costs (continued)
la.4.13 utility Staff Cost
18.4 Subtohal Period to Pedod-Oependent Costs

la.0 TOTAL PERIOD Ia COST

PERIOD lb - SAFSTOR ULimted DECON Activities

Period lb Direct Decorttrnssioning Actitites

Decontamination of Site Buildings
lb.1.1.1 Reactor Building
1b 11 2 Auxllary Building
Ib.l.1.3 Fuel and Decon Building
lb.1.1.4 Gaseous Waste Storage Tank Enclosure
lb.1.1.5 Main Stea Cabte VwuS. Safeguards Area
lb.1.1.6 Turbine Buildiut
lb.1.1.7 Waste Handling\Condensate Poishing
lb.1.1 Totals

1b.1 Subtotal Period Ib Activity Costs

Period lb Additional Costs
lb.2.1 Mixed Waste
1b.2 Subtotal Period lb Additional Costs

Period lb Collateral Costs
1t.3.1 Decon equipment
lb.3.2 Process liquid waste
1b.3.3 Snal• ld allowance
1b.3.4 Spent Fuel Capital and Transfer
I b.3 Subtot palod I b Collateral Costs

Period lb Periud-Depenent Costs
1b.4.1 Decon suppilos
lb.d.2 Insurance
lb.4.3 Property taxes
1bdAA Health physics supplies
lb.4.5 Heavy equdprment rental
Ib.4.6 Disposal of DAW neratec!
1b.4.7 Plant energy budget
lb4.8 NRC Fees
lb.4.9 Emergency Planning Fees
1b.4.10 Fbad Costs - Site

lb.4.11 Spent Fuel Pool O&M
lb.4.12 ISFSi Operating Costs
lb.4.13 Security Staff Cost
lb.4.14 Utility Staff Cost
lb.4 Subtotal Period lb Period-Dependent Costs

lb.0 TOTAL PERIOD lb COST

577

- 577

854
334
426

114 -

348
217

2,300

2,300

- 15,924 2,389 10,312 . 18,312
26 21,650 3,241 25,504 24,492

26 27.142 4.124 31,879 26,555

1.013 403
- - 349,440

8,081 99 408,200

8,081 90 423,5615,324 403

133 22 634
133 22 634

710
270
- 38

981 3a

735

235
- 2

735 317

00 403

90 463

11 7

11 7

1,272

2,014
1.272 2,014

289

215

46
151
86
56

122
157

9
366

3,981
46 5,412

427 1,280 1,280
167 50W 500
213 638 638

4 11 11
57 172 172

174 523 523
t10 325 325

1,150 3,450 3,450

1,150 3,450 3.450

112 901 901
112 901 901

107 817 817
533 2.637 2,637

0 43 43
302 2.316
947 5,813 3,497

184 918 918
29 318 318
21 236 236
59 294 294
12 94 -94
14 77 77
23 - 173 173
7 73 73
6 02 -

18 140 140
24 181 -

1 11 -
55 421 421

597 4,570 4,578
1,049 7.577 7.324

3,258 17.742 15.173

- I . -

I - - -

18,743
7.56 -
8.280

173
2,03
7,024
4,933

50.221

50.221

2.316
2,316

62

181
11

253

2,569

I -1,858 234,223 365

- " o1858 234.223 305

712! 14,265 175

- . -14,690
87.360

712. -14.265 175 102,050

712 1,858 - 248.488 50,761 102,0504,016 355 243 493 634 1.317 7.426

TLG Services, Inc.
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Table D-2
Beaver Valley Power Station, Unit 2

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Sits LLRW NRC Spent Fuel Site Processed Burial Volumes Burial I Utlity and
Activity Decon Rerneoval Packaging Transport Procassltg Disposal Other Ta' Trtal Uc. Term. Masagvernl Restoeatloe Voune Class A Csm B Class C GTCC Peocessed Craft Con-ctoI
laden Actlivty Descrit Cost Cost Costs Costs costs Costs Costs Cmon n Casts Costs Costs Costs Cu. Feet Cu. Feat Ca. Fast Cu. Feat Cu. Feet Wt, Lbs. Manhour Matrhours

PERIOD ic t Preparattons for SAFSTOR Dormancy

Period 1c DIrect Decommissioning Achilles

i1.1 Prepare support equipment for storage
lc.1.2 install containment pressue equal, lines
Ic.3 Intarm survey prior to dormancy
is.1.4 Secure buldirng accesses
1c.1.5 Prepare & sobmlt ittorim report

lc.1 Subtotal Period ic Activity Costs

Period ic Additional Costs
1c.2.I1 Spent Fuel Pool Isolation
1c.2 Subtotal Period ic Additionrl Costs

Period Ic Colateral Costs
lc.3.1 Process liquid wasteO c.3.2 Smut tool atoancc
Ic.3.3 Spent Fuel Caprtal and Transfer
1c3 Subtotal Period Ic Collateral Costs

Perrod tc Period-Dependent Costs
lc,4.1 Insurance
lc.4.2 Property taxes
l.4.3 H-tealh physics supplies
lC.4.4 Heavy equipment rernal
ic.4.5 Disposal of DAW generated
1c.46 Plant energy budget
lc.4.7 NRC Fees
lc.4.8 Emergerncy Planning Fees
lc.s9 Flxed Costs -Site
lc.4.15 Spent Fuel Pool O&M
1c.4.11 ISFS1 Operating Costs
lc.4.12 Securty Stff Cost
c.4.13 Utility Staff Cost

tc4 Subtotal Period ic Perod-•ependent Costs

lc.0 TOTAL PERIOD Ic COST

PERIOD I TOTALS

439
37

- . . 33

22

755

290 - 106 498
3

290 3 1t6 498

123-
82 - -

2 1

205 2 1

290 654 108 499

4,306 1,587 357 99M

5.739
5,739

1.368 -

- 2,014
1,368 2,014

289
215

66-- 151

56
122
157

9
366

3,981

- 5,412

1,374 13,921

634 2,718 48,489

6t 471 471
5 42 42

220 953 953

3 25 25

290 1.491 1,491

861 6,600 9,600
861 6,600 6,600

572 2.83M 2.835
0 4 4

302 2,319 -
875 5,155 2.839

29 318 318
21 236 236
31 154 154
12 94 94
2 11 11

23 173 173
7 73 73
6 62 -

18 140 140
24 181

1 11 -
56 421 421

597 4,578 4.578
68n 8,452 6.199

2,852 19.698 17.129

10.233 69,320 58,857

- - . - 1.998

2,316
2.316 -IM

i -

253 101

2,589 101 1.599

10,462 1. 1,215 3.857

3.000

13,663

250

17.363 250

251,911 393

251,911 393

2,020 25

- - 14,890
87,360

2,020 25 102,050

253,931 17,780 183,300

510,501 68,640 627.911

PERIOD 2a - SAFSTOR Dormancy with Wet Spent Fuel Storage

Period 2a Direct Decommissionong Activies
2a.1.1 Quartey Inspection
2a 1.2 Semi-annual envionmental survey
2a.1.3 Prepare reports
2a.1.4 Bitumorious roof replacemert
2a.1 .5 Maintenance supplies
2a.1 Subtotal Period 2a Aofttty Costs

O Period 29 Collateral Costs
2s.31 Speat Fuel Capital and Transfer
2a.3 Subtotal Period 2a Collateral Costs

- .. - . - 548
- .. - - 03

-~ ~ . 05 - 1.1

- . - -45.251
- . - - 45,251

62 630 630
126 6139 829
208 1,259 1.259

8,789 52.039 -

8,789 5Z389,
52,083 - - - -

52.038

TLG Services, Inc.
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Table D-2
Beaver Valley Power Station, Unit 2

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

I

i

I Actvit o019415 .1RW NRC Spnt FueI Site Processed Baa voumes Sula I ullt and
Decon Removal Packaging Transport Processing Disposal Other Total Total ULi. Term. Management Restoration Volume Cdss A Class B Class C GTCC Processed Craft convector
Coet Coat Costs Costa Coats Costs Costs Contsllsacv Costs Costs Costs Costs Cu. Fast Cu. Feet ' Cu. Feet Cu. Feet Cu. Feet WL Ibs. Manhous, Manhoutsi

Period 2a Peiod-Despendet Costs
2a.4.1 Insurance
2842 Pron ri taxes
2a.4.3 Health physics supples
2a.4.4 Disposal of DAW generated
2a.4.5 Plant ore"egy budget
2a.4.6 NRC Fe"
2a.4.7 Emergency Ptnboong Fees
2a.4.8 Food Costs - Site
2a.4.9 Spent Fuel Pool O&M
2a.4.10 ISFSI Operating Costs
2a.4.11 Security Staff Cost
2a.4.12 Ulity Staff Cost
2a.4 Subtotal Period 2a Peiod-Dependent Costs

2a.0 TOTAL PERIOD 2a COST

PERIOD 2b - SAFSTOR Dormancy mitt Dry Spent Fuel Storage

O Period 20 Direc Decommissioning Activtios
2b.1.t1 Oarteary Inspection
2b.1.2 Seoi-annual environmental survey
2b.1.3 Prepare reports
2b.1.4 Bituminous roof raplacenenrt
2b.1.5 Maintenance suppli-s
2b.1 Sublotal.Peeiod 2b Activity Costs

Period 2b Collateral Costs
2b.3.1 Speot Ful Capital aod Traosfer
2b.3 Subtotal Period 2b Collateral Costs

Period 2b Perkod-Dependest Costs
2b.4.1 Insurance
2b.4.2 Properly taxes
2b.4.3 Health phlysics supplies
2b4.4 Disposal of DAW generated
2b.4.5 Plant energy budget
20.4.6 NRC Fee
2"04.7 Emergeecy Planning Fees
2b48 Flood Costs - Site
2b04.9 ISFSI Operating Costs
20 4.10 Securty Staff Cost
2b.4.11 Utility Staff Cost
2b,4 Subtotal Period 2b Pelinod-Dependent Costs

2b.0 TOTAL PERIOD 2b COST

PERIOD 2c - SAFSTOR Dormancy without Spent Fuel Storage

Period 2c Df-ect Decommossioolog Activites
20.I Quadedy Inspecton
2c.t.2 Serl-tnnual environmentsl survey
2c, 1.3 Prepare reports
2c.1.4 Bitaroinos roof mplacement
2c.1.5 Maintenance supplies
20.1 Subtotal Period 2c Activity Costs

1,591 159 1,750 1,599 15t
,- -452 345 3,T78 3,798 -

250 - - - 63 313 313
24 it 104 31 175 175

- 484 73 557 278 275
937 94 1,031 11031 -
-01 go 991s 99t

1,961 294 2,25e 2,256 -
2,524 379 2,903 - 2,903

151 23 173 - 173
3,226 484 3,710 778 2,932

-- 3,205 481 3,685 3,761 (75)
250 24 1 - 104 18,433 ,2514 21,342 13,988 7,353

1,620 - - 32,456 398

129,491
- - 79.356

1,620 32,456 398 208.057

1.620 32.456 398 208,857250 24 16 104 64,735 9,510 74,639 15,248 59.391

aa

3,434 515 3,950 3.950
3,157 789 3,947 3,947

- 8.,592 1,304 7,896 7,S90

3.446 517 3,963
3.446 517 3,963

3,g63
3,963

9,314 931 10,245 16.026 219
-..- 21.949 2,165 23,814 23,814 -

1.568 - - - 392 1,961 1,991
152 103 650 - 193 1,098 1,9 •
- - - 1,518 228 1,746 1,746

5,879 588 6,460 6.466
2,510 251 2,761 - 2.761

12,300 1,845 14,145 14.145
"" 94a 142 1,088 - 1,008

7,968 1,150 8,819 4,878 3940
- 28,815 4.322 33,137 23.585 9,552

1,568 152 103 650 90,599 12.208 105,280 87,720 17.560

1.568 152 103 650 10.0637 14,029 117.139 95,616 21,523

10,156 203,530 2,494

308,045

6020469
10,1158 203,530 2,494 910,513

- 10,159 203,530 2,494 910,513

-1,031

1,499
- 3,131

245 1.870 1,876
375 1,874 1,874
620 3.750 3,750

TLG Services, Inc.
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Table D-2

Beaver Valley Power Station, Unit 2
SAFSTOR Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Sie LLRW NRC Spent Fuel Site Processed Burial Volumes Burial I Willy andActivity Decon Removal Packaging Transport Processing Disposal Other Total Total Uc. Term. Management Restoratlon Volume Class A Cloes B Class C GTCC Processed Cruft Contractorindes Activity Desciplon Cost Cost Costs Costs costs Costs Costs Conetgec Costs Costs Costs Coats Cu. Feet Co. Feet Cu. Feet Cu. Feet Cu. Feet WL Lbs. , Monhosrn Manhosirs

Peaiod 2c Pedod-Dependent Costs
2c.4.1 Insurance
2c.4.2 Property taxes
2c.4.3 Heafth physics supplies
2c.4.4 Disposal of DAW generated
2C.4.5 Plant energy budget
2c.4.8 NRC Fees
2c.4.7 Rd Coss - Site
2c.4.8 S.cnsd Staff Cost
2c4.9 Utslty Staff Cost "
2c.4 Subtotal Period 2c Period-Dependent Costs

2c.0 TOTAL PERIOD 2c COST

PERIOD 2 TOTALS

PERIOD 3a -Reactlvate Site Following SAFSTOR Dormancy

Period 3S Direct Decommissionhg Ativioes
3.1.1 Prepare WWlmlnary decommisslonng cost
3a.1.2 Review plant rdyis & specs.
3a. 1.3 Peortms detailed red survey
3a.1.4 End product descrption
3a 1.5 Detailed by-product bsventory
3a. 1.6 Define mnasor wast sequene
3a.1.7 Perform SER and EA
3a.1.8 Perform Site-Spocfic Cost Study
3.1.9 Proparat/suesi License Termination Plan
3a.1.10 Receive NRC approvat of tenninatlon plan

Activity Specificatins

3ao..11.1 Re-activate plant & temporary facilities
3a.1.11.2 plnt systems
3aI.11.3 Reactor Internals
3a.l 11.4 Reactor vessol

a,1.11.5 Blgical sildeld
3a.1.11.6 Steatm genertors
3a.1.11.7 Reinforced oncsrele
3a.1.11.8 Main Turbine
3a.1.11.9 Main Condensers
3a.1.11.10 Plants strtures & building.
3a'1I.1I.I Waste management
3a.1.11.12 Facil & site ctoseout
3a.1t11 Total

Planning & Site Preparations
3a.1.12 Prepare dIsmantling sequence
3alt3 Plant pep. & temp. svos
3a.1.14 Design water clean-up system
3a.1.15 RignlgaiCont Cr51 EovluollegWetc.
3a.1.16 Procure casks/ltbers & containers
S3a.1 Sut~dto Pedod 3a Activity Costs

Period 3a Persod-Deperdent Costs
38.4.1 Insurance
3.4-2 Property taxes

745

745

72 49

72 49

4.329
10,282

- 309
- 721

2,792
5,842
2.015

- 9,740
309 35,719

433 4,762 4,762
1,028 11,310 11,310

198 931 931
92 521 521

108 829 829
279 3,071 3,07t
076 6,718 6,718
302 2.317 2.317

1,461 11.201 11,201
4,766 41.659 41.659

4,823 96,859

4.823 98,659

4,823 96,659745 72 49

2,563 248 168

309 38.850 5,385 45,409 45.409

1.062 204,221 28.924 237,187 150,273 80

49 7 56 56
173 1 26 1S9 199

38
48

2112

117
188
154

278
157
267

-245
19

118

15

118

173
34

1,498

90

2.419
53

2.048
46

7.205

3112
86O

6 43 43
7 56 56

42 325 325
18 134 134
28 217 217
23 177 177

a

42 319 287
24 190 162
40 308 308
37 282 282

3 22 22
18 135 135
9 69 35
2 17
2 17

18 135 68
26 199 199

5 39 19
225 1,723 1,517

14 104 1104
363 2,782 2.782

8 61 O1
307 2,355 2355

7 53 53
1.051 8,286 8,080

36 398 308
88 046 W4

.914 16,599

32 ...

18

35

17
17
68

200

206

332,645

1.184

80.860
211,480

1,184 292,340

1,184 292,340

4,070 1,411.711

556
1,969

428
556

3,210
1,327
2.140
1,753

3,154
S- 1,783

3,039
2,782

214
1,335

685
171
171

1,335
1,069

385
17,024

1.027

590

526
31,117

TLG Services, Inc.
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Table D-2
Beaver Valley Power Station, Unit 2

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-Sit. LLRW NRC Spent Fuel Site Processed Burial Volermas Bural I Utility and
Activity DCcon Remroval Packaging Transport Processing Disposal Other Total Total UI . Tern. Management Rastorafslon Volime Class A Class B Clan C GTCC Processed Croft Conactor
Index Activit Description Cost Cost Costs Costs Costs Cots _ Costs Cots Costs Costs Costs Costs Cu. Fast Co. Feet Cu. Feat Cu. Feat Cu. Fast WtM. Ui. Manhouas Manhours

Period 3a Period-Dependent Costs (continued)
3a04.3 Health physics supplies
3s.44 A Hony equipmer•t rental
3a.4. S Disposal of DAW generated
3a.4.6 Ptant energy budget
3a.4.7 NRC Fees
3a.4-8 Fixed Costs - Site
3a.4.9 Security Staff Cost
3a.4.10 UUlty Staff Cost
3a.4 Subtotal Period 3a Peuiod-Dependert Costs

3a.0 TOTAL PERIOD 3a COST

PERIOD 31 - Decommnssilonig Preparations

Period 31 DOreWt Deconmmissiening Activities

Detailed Work Procedures
3b.1.1t1 Plant systems
3b.1.1.2 Reactor Internals
3b.'1.1.3 Remaining buildings

3b.1.1.4 CRD oooling asserbly
3b .1 1 .5 CRD housings & 101 tubes
3b.1.1.6 Irtcore Instru mentationl

3bS1.1.7 Reactor essel
3b.1.1.8 Facility closeout
3b.11t.9 Missile shields
3b 1.1.10 Biobogical shield
3b.11 I11 Steam generators
3b.I.1.12 Reinforced conaet
3b I.1t13 Main Turbie
3b.1.1.14 Main Condensers
3b.1.1-t5 Auxiliary hlding
3b.1.1.16 Reactor building
3b.1.1 Total

3b.1 Ssbtstal Portod 31 Acbvrty Costs

Period 3b Additonal Costs
3b02.1 Site Characteszhios
3b.2.2 Cofferdar Construction and Teardorovt
3b.2 Subtotal Period 30 Additional Costs

Period 3b Collateral Costs
3b.3.1 Decon equipment
3b.3.2 DOC staff relocation expenses
3b.3.3 Small toet allowance
3b.3.4 Pipe cutting equipment
3b.3 Subtotal Period 30, Collateral Costs

Period 3b Period-Dependent Costs
3b.4.1 Decon supplies

O 31.4.2 Insurance
3b.4.3 Property taxes
3b.4.4 -Healh physics supplies
3b.4.5 Heavy eqUipment rental
3b.4.6 Disposal of DAW generated

249

328

577

5 4

6 4

26 -
603
264
488
402

- 11.025
26 14,004

62 311 31t
49 3785 378

8 44 44
90 693 693
26 291 291
73 562 562
50 462 462

1.654 12,679 12,076
2,145 16,763 16,763

403

403

403

8,061

15,120

- . 238,680
99 254.800

577 6 4 26 21.209 3.226 25,049 24,842 206 8.081 99 285,617

178
94
51

38
38
38

137
45
17
45

173
38
59

59
103
103

1,214

27 205 185
14 I0N 108
8 8 58 ts
6 43 43
6 43 43
6 43 43

21 157 157
7 52 26
3 10 19
7 52 52

26 199 199
6 43 22
5 668
6 68 -

15 tt5 106
.15 its 106
182 1,397 1,126

21

44

26

22
68
68
12
12

271

271

2.026
1,070

578
428
428
428

1.554
514
193
514

1,969
428
668
668

1,168
1,168

13,800

13,8001.214 182 1,397 1,126

86. 3 251 1t087 1,087
182- 27 209 209
182 836 . 278 1.296 1.296

- -. 2,223 -

- - - - - --- 2,223 -

710

710

22

957
958

134
166

1,105

200

434

13

107 617 817
160 1.271 1.271

0 2 2
143 1,100 1.100
416 3,189 3,189

5 27 27
20 220 220
43 478 478
33 167 167
25 191 191
4 22 22 204 4,085 50

TLG Services, Inc.
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Table D-2

Beaver Valley Power Station, Unit 2
SAFSTOR Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

O0t8.Sa. LLRW NRC Spent Fool site Processed Burial Volumes Buaiall Utility and
Acthitty Decon Remsoval Packaging Transport Processing Disposea Other ToI Total Usi. Term. Management Restoration Volume Close A Class B Clan C GTCC Processed Craft Conb-actor
index A i escipton Cost Cost Cofta Costa Costs Costs Cas Coatnnc Cast Costs Costs Costs Cu. Feet Cu. Feet Co. Fast Cu. Feet Cu. Feet Wtf Lbso Mthourss Manhours

Period 31, Pedod-Dependent Costs (continued)
34A.7 Plant energy boudget
31,4.8 NRC Fees
3b.4.9 Fixed Costs - Site
3b.4.4t Security Stff Cost
3b.4.11 DOC Staff Cost
3b.4.12 Utility Staff Cost
3b.4 Subtotal Peorod 3b Pertod-Oependent Costs

3b.0 TOTAL PERIOD 3b COST

PERIOD 3 TOTALS

PERIOD 4s - Large Comqponont Remonal

Period 4a Direct Decommining Activities

Nuclear Steam Supply System Remonal
4a.1.1.1 Reactor Coolant Piping
40 11.2 Prssurizer Reief Tank
4o1.1 .3 Reactor Coolant Pumps & Motors
S4a.1.1.4 Pressurizer
4a1.1.5 Steam Geerators
4a.1.1.6 CRDMsACtsiServiCe Structure Remosal
4a1 .1 .7 Reactor Vessel Internals
4a.1.1. Vessel & Interrais GTCC Disposal
4a.1.l.9 Reactor Vessel
4a.1.1 Totais

Removal of Maeor Equipment
4a.1.2 Main Turbtne/Generator
4a.1.3 Main Condensers

Coscading Costs from Clean Building Demolition
4a.1.4.1 Reactor Buiding
4a.1.4.2 Auslltsy Buildig
401.t.4.3 Fuel and Decon Buitirng
4a.1.4.4 Gaseous Waste Storage Tank Enclosure
4a.1.4.5 Main Steam, Cable Vault, Safeguards Area
4a.1.4.6 Waste Handling\Condensate Polishing
4a.1.4 Totals

Disposal ol Plant Systems
4a.1.5.1 Area Vent. Syst - Condensate Polish Bid
4d1.05.2 Area Vetilation Systems - Air Conditin
4a.. 5.3 Area Ventilation Systems - Am•atry Bid
4d.1.5.4 Area Ventilation Systems - Control Area
40.1.5.5 Ares Ventilation Systems - Cooling
4a.1,5.6 Auoltary Boller
4a.1.5.7 Auxdhry Steam and Condensate
4a.1.5.5 Au•alliry Steam and Condensate - RCA
4a.1.5.9 Boron Recovery & Primary Grade Water
4a.1.5.10 Building Servilces Hot Water Heating
4a.1.5.11 Building Services Hot Water HIsg - RCA
4a.1.5.12 Builng and Yard Drahns
4a.1.5.13 Building and Yard Drains - RCA
4a.1.5.14 Chemical & Volume Control

22 300

732 1,440

732 2,017

24 96
4 17

11 55
7 52

06 1.932
25 79
37 1,586

3,221
164 7,035

305
134
247
203

3,D46

5,800
13 10.368

46 350 350
13 147 147
37 284 284
30 233 233

457 3,502 3,502
870 6,670 6.670

1.564 12,292 12.292 204

271 204

477 607

8.149
47,314

125,906
4,085 s0 181,371

4,085 2,273 195,171

12,166 2,372 481,088

13 13,523 2,461 18,174 17,903

39 34,732 5.687 43,223 42,746

14 22
3 5

29 92
398 367

1,870 960
100 34

3,730 457
300
884 449

7.328 2,316

tO 335

4 689
137 1,508
- 180

2,607 1,143
15 153

2,330 152
11,104

7,135 152
2,838 23,6M 305

252 89 .21 297
1.307 66 21 304

502

87
2

95
110
910

135
0

191
25

232
208
B4

148
189
84

138
34
49

517

2 6

3 10

4 12

2 9

2 5

1 4

0 1
17 28

88

140

176

80

74

13
147 210

126 632 632
25 127 127

433 2,266 2206
156 1,16D 1,160

1.517 10,074 10,074
87 491 491

"3.443 11.736 11.736
1.096 13,100 13,100
6,339 18.180 18,180

13,823 57,766 57,766

120 779 779
382 2,080 2,080

75 577 577
17 132 132
13 100 100

0 3 3
14 109 109
l6 126 126

137 1,047 1,047

48 279 279
0 -

71 415 415
4 29 -

86 510 510
31 240
13 96 -
s0 286 286
50 330 330
13 97
43 237 237

5 40 -
14 78 78

210 1,130 1.130

118 1,065
27 239

427 2,160
- 1,874

12.400 11,910
327 2.906

-Z121

- 10.961 2,
13,299 33.240 2,

2,914
5.,34

247,699 5,346
253.552 28,172

412

412

7,157
1,752
1.340

37
1,426
1.633

13,345

141.919 2.652
29.424 480

694,244 1,694
150,207 1.799

2.323,333 19,209
70,953 2.095

254,907 19,213
489 110.653 -

1,386.386 19,283
489 5.171.028 66.496

903

903
1,807

1,799
0

29 -
3.602

240
60
9 1,649

1.523
97 "o 1.00

40
272

3,013 914

73,041 2,700
5

117,063 3.740
- 601

140,295 4,544
4,858

- 2,032
68,954 3.052
61,857 4,041

- .2,029
42,875 . 2,843

831
11,037 1,073

203.306 11.070

TLG Senrices, Inc.
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Table I

Beaver Valley Powei
SAFSTOR Decomnissiq

(Thousands of 21

Station, Unit 2
sing Cost Estimate
D5 Dollars)

Off-Site LLRW NRC Spent Fueo Site Processed Burial Volumes Burial I Uitlty and |
Activity Iecon Removal Padcging Trensport Processing Dieposa Other T I Total Ut. Term, Management Restoration Volume Class A o Class B Class C GTCC Processed craft Contractor'
index Actity Descrition Cost Cost Costa Costa Costa Con2 Costa CastleC.Costs Costs Costo CF. Feat Cu. Fest CU. Pest Cu. Fest Cu. Feet W.t Lbs. Manhours Manhoums

Disposal of Plant Systems (continued)
4a.1.5.15 Chulled Water
4a.1.5.10 Chilled Wator - RCA
4a.1.5.17 Condensate
4a.1.5.18 Condensate Polishing
4a.1. 5.19 Containment Vacuum & Leakage Modtoting
4a.1-5 20 Domestic Water
4a.1.5.21 Domestic Water - RCA
4a 1.5.22 ERF Building
4a.1.5.23 Electrica - Contaminated
48. 5.24 Extraction Steam
40.1.5.25 Fire Protecti
4a01.5.26 Heater Drains
4as1 527 ncom rinstrumentation
4a 1.5,20 Loose Parts Monitoring
4a 1_5.29 Main Generotor and Main Transfonner
40.1.5.30 Main Steam
40.t15.31 Main Steam - RCA
4a.1.5.32 Main Turbine and Condenser
4.1.52033 Mal Tuebhie and Condenser - RCA
4a.1.5.34 Outbuildings -Waste Handling Buidling
40.1.5.35 Plant Process Control
4a.1.5.36 POst Acckient Sampling - RCA
4a.1.5.37 Post DBA Hydrogen Control
4a.1.5.3B Post DRA Hydrogen Control - RCA

40.1.5.39 Prmar Acces Facilty
40.1.5.40 Reactor Control & Protection
4a.1.5.41 Reactor Coolant
4a.1.5.42 Reactor Exoore Instrnmenltation
4a.1.5.43 Reactor Plant Sample
40.1.5.44 River Water -RCA
4.1.5.45 Safety Injection - RCA
4a.1.5.46 Sewage Treatment
4a.1.SA Slmulator Building
41.1.5.48 South Office Shop Buiding
4a.1.5.49 Steam Generator Blowdonm
4a.1.5.50 Steam Generator Feedwater
4a.1.5.51 Steam Generator Feedawter - RCA
4a.l.5.52 Supplementary Leak Collection A Release
4a.1.5.53 Turbitne Plant Component Cooling Water
4&.1.5.54 Turbtin plant Sample
40.1.5.55 Water Treatng -RCA

4a.1.5 Totals

4a.1.6 Scaffolding In support of decommissionng

4a.1 Subtotal Period 4a Activtiy Costs

Period 4a Addional Costs
40.2.1 Cuie Surcharge
40.2 Subtotal Perod 4a Addhisail Costs

O Period 4a Collateral Costs
4a.3.1 Process liquid waste
48.3.2 Smoal tool allowance
40.3 Subtotal Period 40 Colltera Costs

- 179 - - - - -

404 6 17 239
352 - - -
383 19 58 827
47 0 1 16
36 - - -
30 0 1 11
95 -, - -

283 3 0 116
- 205 - - - -

566

271 - - -
11 1 1 1 7

0
64

128 - - -

281 7 19 271
324

12 - 0 2
61 1 2 321 - - - - -

- 14.4 1 2 "33 - -

- 2 - - - - -
- 35 1 2 21 - -
- 24 -
- 1 - - - - -

157 9 16 51 142
0 - - - -

-9 1 3 37
4 - 0 2

562 16 40 652

I7
59

770 17 51 730

251 - - , -
205 8 18 25 -
67 1 3 38

216 -
32 - - -
04 1 2 22

8.920 120 321 4,125 359

27 20B -
140 805 805

53 405 -
343 2,001 2,081

14 79 79
5 41 -
9 51 51

14 109 -
90 499 499
31 235 -
85 651
41 311
5 25 25

- 0
10 73
19 147

109 667 667
49 373 -
3 17 17

20 110 116
0 1 -

41 221 221
0 2 -

13 75 75
4 27

- 1 -
00 461 461

- 0 -
31 170 170

1 8 0
247 1,522 1.522

2 19
1 8
9 68 -

313 1.887 1,887
38 288 -
93 578 578
23 131 131
32 248 -

5 36 -
20 109 109

2Z672 16.518 12,760

206 -
S - 4,898

- 405 - - -

16,966
S - 331
41 -221

109 -

. -. 2,372
235 -
651
311
- 22 20 -0

73 -
147
- 5,551
373 

4
653

S - 680
2

438

27 -

- - 1,056 6tl
0

749
47

- 139370 -
19

68 - -

- . 14,970 -
288

5,252
- 771 -

248
- 36 -

.- 462 -
3,752 84,845 1.555

897 45

3,752 107,390 34,040 -2,794

2 - 153
28
28 153

- 4,330
198,897 8,361

- 8,371
-888978 17,842

13,449 1,016
- 088

8,958 613

-. 2.294
96,331 6,04

- 4,999
13,627

- 6,560
3.593 220

3

1,509
- 3.013

225,448 5,521
- 7,821

1,620 206
26,501 1,284

- 23
27,634 3.137

- - 47
17.780 805

- 565

- - 13
97,398 3,428

-- 3
30,428 2,039
,1,.924 78

542.951 12,039390

153
- 1.422

607.940 10,674
- 5,959

213.288 4,356
31,302 1,464

5:235
- - - 770 -

18,748 1,357
3,575.600 198,007

44,863 23,881

412 489 9,292,741 335.247 1,807

lg,339 30

19,339 30

958 11 48 3

164 19,3a3 7,614 2,684 7,613 24,310 305

- -- - 128 -
128

10 - 8 38 105
- 244 - -
1 244 8 38 105

249 1,274 1.274

17,383 79,465 75,712

32 160 160
32 160 160

38 198 198
37 281 252
74 479 451

TLG Services, Inc.
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Table ]
Beaver Valley Powe

SAFSTOR Decommissi(
(Thousands of 2'

1-2
Station, Unit 2

ning Cost Estimate
05 Dollars)

Off-Site LLRW I NRC Spent Fuel Site Processed aBrtol Volumes swlet I Utility andActivity Decon Removal Packaging Transport Processing Disposal Other T i Total Uc. Term. Management Restoration Volume Claus A. Class B Class C GTCC Processed Cratt Conotrctor I
Inde" A Descrlption Coast Cost Costs Costa Coats Caste Costs Cost •o L Costs Costs Costs Costs Co. Feet C U. Feet C. Feet Cu. Feet Cu. Feet 9Wt., Lba. Manhours Manhoers [

Period 4a Period-Dependent Costs
4a.4.1 Decon supplies
4a.4.2 I -sance
4a.4.3 Property taxes
4a.4.4 Health physics supplies
4a045 Heavy equipment rental
4a.4.6 Disposal of DAW generated
4a.4.7 Plant energy budget
4e.4.8 NRC Fees
4a.4.9 iosd Costs - Site
4a.4.10 Radwaste Processing EquiornenllSer-dces
4a..4.11 Security Staff Cost
4a04.12 DOC Sta Cost
4a.4.13 Utility Staff Cost
4a.4 Subtotal Period 4a Pedod-Dependent Costs

4a.0 TOTAL PERIOD 4a COST

PERIOD 4d - Site Decontamrlnalton

Period 4b Diect DecommIssioniog Activites
4b.1.1 Remove spent fuel racks

Disposal of Posnt Systems
4b.1.2.1 Area Ventilation Systems - Containment
4b.1.2.2 Area Ventilation Systems - Miscellaneous
4b.t1.23 Circulating Water
4b. 1-24 Compressed Air
4b.1.2.5 Compressed Air- RCA
4b.12.0 Containment
4..1.2.7 Containment Depressuriztion
4b.1.2.8 Containment Depressurization - RCA
4 b.1.2.9 Electrcal - Clean
4b.1.2.10 Electricl - RCA
41.1.2.11 Fire Protection - RCA
4b.1.2.12 Fuel Pool Electncal Contaminated
4b.1.2.13 Fuel Pool Electrical RCA
4b.1.2.14 Fuel Pool Area Ventlation Aum Bldg
4b.1-2.15 Fuel Pool Compressed Air RCA
4b.12.16 Fuel Poo Coo ng & Pusrfication
4b.1.2.17 Fuel Pool Fire =tcecbcn RCA
4b.1.2.18 Fuel Transfer System & Toots
4b.1.2.19 Gaseous Waste Disposal
4b.1.2.20 Liquid Wase Disposal
4b.1.2.21 Miscellaneous
4b.1.2-22 Prim Comp & Ntm Shid Tr CONg Wi - RCA
40.1.2.23 Radiation Moitortig
4b.1.2.24 Reactor Plant Vents & Draics
4b.1.225 Residual Heat Removal
4b.1.2.20 Service Water
4b.1.2.27 Ser'ice Water - RCA
4b.1-228 Solid Waste DisposalO ) 40b..229 Station Servce - 4KV
4b.1230 Turbine Plait Comp Cooling Water - RCA
4b.1.2.31 Water Treating
4b.1.2 Totals

50 -

1,435
1.846

50 3,280

71

71

48

48

457
992

303 -
- - 061

377
563

213
1,598

11.549
14,750

303 31.150

13 63 63
46 503 503
99 1,091 982

359 1,793 1.793
277 2.122 2,122

90 512 512
99 760 760
38 415 415
85 648 040
32 245 245

240 1,837 1,837
.732 13,281 13,281
'.213 16,963 10,963
:.321 40,233 40,123

.810 120,336 110.440

277 1.052 1.052

109

4,7331

159 4,733 -

3.889 107.390 39,5741 2.947223 22.907 7.693 2.770 7.013 24,054 31.445 2

412 48 99 54

322
154
399
48

258

20
107
483

3,015
1,911

438
72

477
86
70

297
107
82

354
65
23

1,321
105

300
281

351
578
ISO

91
S 17

425

12,404

7 21

3
0

27

25
0

1
6

2

2
4
3

37
1

7
20

24
5

0

195

8

79

73
17
2

18
5

3
21
4

. 5

12
4

113
3

10
43

70
8

0

522

162

300 -

107

21

1,113

1,042
236

30 -

259
74
36

117 154
54
36 29

16f7

25 30

1,603
40 -
55 77

338 228

997

56 53

6

8,714 573

130 781 791
23 177
60 458

7 56 -
81 454 454
a 52 52

16 123 -
302 2,003 2,003
452 3,467 -
648 3,699 3,699
148 845 845

23 128 128
161 922 922

34 200 200
23 133 133

135 736 736
36 252 202
34 190. 190

110 652 652
28 155 155
4 27 -

591 3.666 3,906
33 181 181

105 555 555
187 1,097 1,097

53 403 -
307 1.977 1,977

61 333 333
14 104 -

5 29 29
64 489

3.888 24,95 18.991

2,457

- 0,105 -

177
458
56
- 2,199
- 425
123

22.839
3,457 -

21,373
4,850

015
5.318
1.523

739
2,409 062
1,111 -

748 126
3.432 -

515 156
27 - -

32.904
812

1,120 335
- 0.94 978
403

20,450 -
1,142 235

104 - -
- 128
489

5.304 137.772 2,493

- 4.055 1,102 -

64.12B
182Z400
315,648

94,855 1,162 562,176

412 489 9,40B,936 . 336,439 563,983

245,705 1.193 -

250.356 60286
- 3,85

- 1.198
89.320 5.287
17,204 435

- 2,334
927,485 10,291

- 09,021
867.902 40,573
196.943 9.156
24,991 1.553

215,981 10,125
61.866 1,009
30,012 1,450

157.192 0,429
45.108 2,230
41,687 1,821

139,394 7,016
32,510 • 1,392

- 533
- 1.336.230 28,717

32,959 2,129
75,629 6.481

3699.778 ,159
8- ,434

- 30.486 12,686
60.902 3,168

- 2,140
5.214 356

- 10.008
- ,815,260 273.202

1W Servicea Inc.
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Table D-2
Beaver Valley Power Station, Unit 2

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-sit. LLRW NRC Spent Fuel Sits Processed Burial Volumes BurilH I Utility andActivity DCcon Removal Packaging Transport Processing Disposal Other To.W Total Uc. Teanr Management Restorataon Volume Gloss A Clan B Class C 0TCC Processed craft Contactor
Index C as Cast Cost Cat Cats Casts Cast Costs Contingency Costs Costs Casts Costs Cu. Feet Cu. Feet Ca. Feat Ca. Fast Ca. Fast WI L.$. Manha's Madlosr

4b.1.3 Scaffoiling In support of deaommtssioning - 1.437 17 7 73 4 - 374 1,911 1'911 1,346 671 67.295 35,822

Decontaminraton of Sie Boldings
4b.1.4.1 Reactor Building 777 549 23 49 202 100 So990 2,290 2,290 4,136 1,557 319,203 27,509
4b.1.4.2 Ardiltary Building 310 94 12 25 28 04 - 204 738 738 574 92 120,790 8606
4b.1.4.3 Fuel ad Decon Building 384 421 5 10 92 13 319 1.242 1,242 1,896 2031 96,712 16,472
4b.1.4.4 aseo Wasle Storoage Tahk Enosure 7 2 8 1 1 2 5 18 18 17 24 3,119 199
4b.1.4.5 Main Steam. Cable Vault Safeguards Area 19 41 4 8 25 19 73 277 277 517 2911 49.431 3.119 -
4b.1.4.8 Turbine Building 318 31 2 5 23 10 - 173 560 560 487 103 - 34,688 7.671
41.1.4.7 Waste HandlinglCondensate Poishing 202 83 9 19 44 43 143 543 543 912 669.; 102.731 6,007
4b.1.4 Totals 2101 1.221 56 118 415 251 1.504 5,667 5,997 7 8,520 3.8909 - 726,683 69,583

4b.1 Subtotal Period 4b Activity Costs 2,513 15,109 366 701 7,202 991 6.042 32.924 27,620 5,304 147.637 8,9071 8,854,943 379.800

Period 4b Additional Costs
4b.21 ISFSI Licens Terrloaltorr
4b2 Subtotal Period 4b Additional Costs

Paond 48 Collateral Costs
4b.3.1 Process liquid waste
4b.3.2 Small tool allowanrce
4b.3 Subtotal Period 4b Collateral Costs

Perod 4b Perid4-poodoor Costs
4b.4.1 (bon suppaes
4b8.42 1 -soronoe
4b.4.3 property tax"s
48.4.4 A ea"th physics supplies
4b.4.5 Heavy equlpmeno rental
4b.4.86 Dsposal at DAW geserated
4b.4.7 Plant energy budget
4b.4.8 NRC Fees
4b.4.9 Food Costs -Site
4b.4.10 Fladwaste Processing Equlpmerit/Servkes
4b.4.11 Secuty Staff Cot
4b 4.12 DOC Staff Cost
41.4.13 MIRiy Staff Cosa
4b.4 Subtotal Pedod 4b Pedod-Dependent Costs

48.0 TOTAL PERIOD 4b COST

PERIOD 4d - Ucense Termination

Period 4e Direct Decommisslonisng Actvities
4c.1.1 ORISE0 onfinnatoryosuney

40.1.2 Terminate lcense
4e.I Subtotal Period 4e Act'vity Costs

Period 4e Additional Costs
4e,2.1 License TeInation Survey
4e.2 Subtotal Period 4e AdditiOnal Costs

* Period do Collateral Casts
4e3"3.I DOC staff mlocation expenses
4e.3 Subtotal Period 4e Collateral Costs

488 5 74 329 798
488 5 74 329 798

1S - 14 65 180
- 291 - -

s10 291 14 65 - 180

335 2.028
335 2.028

64 340 340
44 334 334

108 674 074

2,028 3,424
2.028 3,424

- 263

263

844

2.015

4.443

844 8,458

3,373 22.346

- 211 1,055 1,055
1094 109 1,203 1,203
2,373 237 2,611 2,011

5D4 2,519 2,519
S . . - 066 5,110 5,110

81 55 349 - 104 589 589
1.248 197 1,435 1.435

902 99 992 992
1,348 202 1.551 1,551
1.020 153 1,173 1,173
3.291 494 3,784 3.784

26,640 3,996 30.835 30.635
- 32,259 4,838 37.095 37,095

81 55 - 349 70,173 11.792 89,752 89,752

467 895 7,202 1,849 70,970 18,278 125,379 118,047 2,028

5.4501

5 4 1 3 15.78 2

9,304 147.037 17,781' 263

380,555 8.021 1.280
380,555 8.021 1.280

33,213 52

33,213 52

- 109.215 1.338 -

132,086
419,229
676,Z21

109,215 1,338 1,227.536

7.377.926 389.211 1.228.816

125 37 102 162

125 37 162 162

6.094 1.828 7,923 7,923
6,094 1.828 7,923 7.923

122,933
122,933

- .- - - - 1.105
- - - - 1.105

169 1,271 1,271
166 1.271 1,271

TLG Services, Inc.
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Table D-2

Beaver Valley Power Station, Unit 2
SAFSTOR Decommissioning Cost Estimate

(Thousands of 2005 Dollars)

Off-Sits LLRW NRC Spent Fuel Site Processed Buaal Volumes Bgo"at I Utility and
ACtlvtny DOcoa Ramoval Packaging Transport Pracesnbog Disposal Othar Total Total LIU Term. Management Rastoratlon Volume Class A: Class B Class C GTCC Processed Craft Confractor

Index Actvtn Descniptlon Cast Cost Costs Costs Costs costs Costs Contino-v Costs Coals Costs Co=ts Cu. Fast Cu. Fast, Cu. Fast Cu. Feet Cu. Feat WLI Lbs. Manhours Manhoear

Period 40 Perod-Dependent Costs
40.4.1 Insurance
4e.4.2 property taxs
40.4.3 Health physics supplies
4e.4.4 Disposal of DAW generated
4..4.5 Plant energy budged
40,4.6 NRC Fees
40e4.7 Fixed Costs - Site
40.4.8 Securily Staff Cost
40.4.9 DOC Staff Cost
40.4.10 LUJlty Staff Cost
40.4 Subtotal Period 40 Period-Dependent Costs

40.0 TOTAL PERIOD 40 COST

PERIOD 4 TOTALS

PERIOD 5b -Sie Restoration

O Period 5b Drct Decommlssioning Activitis

Demoittion of Remaining Site Btildings
5b.1.1S 1 Reactor Building
5b.1.1.2 Alitemate Intake
5b.1.1.3 Auxdllary Boulding
5b.1.1.4 Cable Tunnel
5b. 1.1.5 Circulfaling Water Piping
561.1. 6 Conn Building
51.1.1.7 Cooling Toer
5b.1.1.8 Cooling Tower Pump House
5b.1.1. Diesel Generator Building
5b.,1.1.10 Emergency Serese Water Overflow
5b.1.1.11 Fstl and Decon Building
5b.1,1.12 Gaseous Waste Storage Tank Enctosure
5b.1.1.13 Intaka
5b.1.1.14 Mati Steam. Cable Vault. Safeguards Area
5.11.15 Misc Site S'uctura - 2005
5b.1.1.16 Mlsceallneous Buildings
5b.1.1.17 Mlcatlanesous Yard
5b.11.1.1 Old Steam Generator Storage Facility
5b,1 1.19 Pimary Access Facllty
5b1,11.20 Service Building
5b.1.1.21 South Office and Shops
5b.1.1.22 Turbne Building
5b.1.123 Turbine Pedestal
5b 1.1 24 Waste Handling Building
5b 1.1.25 Waste Handling\Condensalt Polishing
5b.1.1 Totals

Ste Closeout Acitiies
5b.1.2 Remove Rubble
Sk 1'3 Gmade & landscape site
5b.1.4 Fnal report to NRC
5b.1 Suitotal Pedod 5b Atfiviuy Costs

610

- 610 5

852

3 20 -
- - - 91

248
370
354

3,823
3.790

3 20 9,328

65 717 717
152 762 762

6 33 •33
14 105 105
25 272 272
56 426 426
53 407 407

573 4,396 4.396
569 4,359 4,359

1,512 11.477 11,477

306. 6,127 75

- - , - - - - 14.194

57,566
- -72.943

306 6,127 75 144,703

610 5 3 20 16,652 3,544 20,832 20,832 30am 6.127 123.008 144,703

3,596 45,862 8,164

- 2,994 -
153

1,071
- 5
30

217
354

81
302

5 -
809

21
568
855

1,808
1,0555
1,181

278
237
701
924

1,640
S 815
3013
999

17,345

9,641

162

27,149

3,668 14,815 26,722 119.087

59

59

44,832 266,547 255.325

440 3.443 -
23 176

161 1,232
13 98
4 34

33 249
53 407
12 93
45 347

1 6
121 930

3 24
85 653 -

128 M83
271 2,080
158 1,213
177 1,358

42 320
30 273

105 806
139 1,062
246 1.686

92 707
54 417

15 1,149
2.602 19,947

1.446 11,087
24 186 -
8 68 68

4,081 31,288 88

3.443
176

1.232
98

34
249
407

93

347
6

930
24

653
083

2,080
1,213
1,358

320 -
273 -

1,062 -1,886
707

417
1.149 , -

19,947

11,087
186

31,221

43,207
2,324

16,689

1,174
496

- 3,3105
6,064
1,393

4,677 -
85

12.581
333

7,963
12,903
26,619

- 1,262
3,877
4,337

10,603
16.B85

30,965
7,734
5,147

14,945 -
271,463 -

14,529
- 0593 -

- - 608
- 286,06 680

2,028 9.193 250,027 57,660 3211 412 489 16,790,990 848,658 1.937,501

TLG Services, Inc.
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Table D-2
Beaver Valley Power Station, Unit 2

SAFSTOR Decommissioning Cost Estimate
(Thousands of 2005 Dollars)

Off-s~te LLRW NRC Spent Feel Site Processed Budal Volumres eurlI Utility end
Activity Devon Removal Packaging Transport Processing Disposal Other Total Total Us. Tenn. Management Restoraton Volume las A Class B Class C GTCC Processed Craft Contractor
Index A Desc on Coat cost Costs Costs Costs Canto costs Cne Costs Costs Costs Costs CU. P Cu. •P Cu. F CU. Feet Cu. FesO WL. Lbs. Manhours Manhsturs

Period 5b Additional Costs
5b.2.1 ISFSI Dernoltiiox and Site Restoration
5b.2.2 Conoret Crshing
5b.2 Subtotal Period 5b Additional Costs

Period 5b Collateral Costs
5b.3.1 smnal tool anowonce
5b.3 Subtotal Period 51 Collateral Costs

Period 5b PefoDd-Depenredn Costs
5b.4.1 Insurance
5b.4.2 Property te
5b.4.3 Heavy equipment rental
5b.4.4 Plant energy budget
5b.d.5 Fixed Conts - Site
5b.4.6 Security Staff Cost
5b.4.7 DOC Stlff Cost
5b.4.8 Utity Staff Cost
5b.4 Subtotal Period 5b Peiod-tependent Costs

5b.0 TOTAL PERIOD 5b COST

PERIOD 5 TOTALS

TOTAL COST TO DECOMMISSION

- 764 - -

- 750 - -
- 1,514 - -

23 194 i82 -
4 188 941 9S41

27 382 1.923 941

982

982

1,836 80
4,492 is
6,328 160

227
227

34 261
34 261

261
261

-- 1.672 167 1,839
4,294 - 644 4,938

- 117 1 135
- 8- 127 97S 976

-- 907 136 1,043
10,810 1,621 12.431

- - 5 859 879 0,738 -
4,294 20214 3,593 28,100 976

33,183 20.299 8,090 61.572 1.986

33.183 20.299 8,090 61,572 1,986

80635 85.212 8.778 4.839 15.450 30.541 426,828 97.566 677.849 515,187

1.839
4.938

135

1,043 36,411
12.431 159.606
6,738 103,166

27.124 299.383

882 58,605 292,913 300,211

982 58,605 292,913 300,211

94.386 68,276 255,027 76,082 7,067 412 489 17,646,300 1.216.659 4.758.421

TOTAL COST TO DECOMMISSION WITH 16.81% CONTINGENCY: $677,849 thousand. of 2005 dollars

TOTAL, NRC UCENSE TERMINATION COST IS 76% OR. $515,187 thousands of 2000 della=s

SPENT FUEL MANAGEMENT COST IS 13.92% OR: $84,386 thousands of 2008 dollars

ON-NUCLEAR DEMOUITION COST IS 10.07% OR: $68.276 thousands of 200H dollars

,OASTE VOLUME BURIED: 83,662 cubic feet

TOTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED: 489 cubic test

OTAi. SCRAP METAL REMOVED: 61S169 tons

TOTAL CRAFT LABOR REQUIREMENTS: 1,218,669 ran-hours

End Notes:
t/a - indicates that this activty rot chtrged as deconmissioing expense.
a indicates atsis actity perforned by decoenissionting staff.
0 - Indicaest duris value is less than 0.5 but is non-zero.
a cet containing -" tootes a zero value

TLG Services, Inc.
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INTRODUCTION

.'This report presents the results of an escalation of the costs to decommission the
S:.Beaver Valley Power Station (Beaver Valley) to the projected year of expenditure.
Financial schedules are provided for the base case, in which the nuclear units are
expected to operate for 40 years, for both the integrated SAFSTOR/DECON and
SAFSTOR decommissioning scenarios. The baseline estimates (in 2005 dollars)['I
were adjusted for the required contingency ceiling and escalated using the Global
Insight (GI) forecast and other historical information. A twenty-five year moving
average was used for future years beyond the current forecast horizon of the GI

...,database. A single value effective escalation rate (composite value) is also identified
^for each of the nuclear units and decommissioning scenarios. The results are
summarized in Table 1.

Order of Operations

The process to escalate the decommissioning estimates was conducted in the
* following sequence:

. Source information was extracted from the latest decommissioning cost analyses
(reproduced in Tables 2 through 5).

* The schedules of expenditures are presented in the following five categories:
Labor, Equipment & Materials, Energy, Waste Burial & Recycling, and Other.
The appropriate escalation index for each of the five escalation categories was
identified, as summarized in Table 6.

* The index values were applied against each of the unescalated schedules of
expenditures to calculate a schedule of future value (Tables 7 through 10).

. An effective single value annual escalation rate was determined.

Escalation Factors

The escalation indices selected for the five cost categories are identified in Table 6
and were extracted from Global Insight's Cost Analyzer Version 3.0 using second
quarter 2005 projections.

When the decommissioning schedule extended beyond the GI forecast database, the
escalation was determined using a twenty-five year moving average logic.

"Decommissioning Cost Analysis for the Beaver Valley Power Station," Document No. F07-1525-
002, TLG Services, Inc., Rev. 0, August 2005.

TLG Services, Inc.
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Low-level radioactive waste burial is a much more uncertain component of the total
cost. Historical information shows wide fluctuations in yearly escalation rates,
ranging from 0% to over 150%. An escalation rate tied to the consumer price index
for services (CPI, Services) was selected as an approximation of the current levels of
price escalation emerging for the disposal costs for low-level radioactive waste
disposal. There has been little increase in the Barnwell disposal rates over the past
few years with competition from Envirocare a stabilizing factor. However, the State

..,.of South Carolina intends to restrict access to Barnwell to non-Atlantic Compact
states after 2008. This would leave Envirocare as the only commercial disposal site
available to the majority of waste generators. While the potential for monopolistic
pricing exists, and the impediments in developing new disposal facilities to compete
against Envirocare continue, the use of the CPI, Services escalator for waste
disposal appears reasonable at this time. It may become less reasonable over time;
therefore this assumption should be periodically re-examined to verify its continued

* use. There is sufficient uncertainty in the future of waste disposal to justify a higher
rate for escalation than that provided by economic indices reflecting general
inflation.

TLG Services, Inc.
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0
TABLE 1

ESCALATION SUMMARY
(millions of dollars)

Baseline
Cost

(2005 $)

Escalated
Value

(escalated $)

Effective
Escalation

Rate-,Unit Start End

Integrated DECON

Unit 1
Unit 2

2016
2027

2058
2058

638.74
551.85

1,506.01
1,415.36

3.3281%
3.2990%

0 SAFSTOR

Unit 1
Unit 2

2016
2027

2078
2078

696.26
677.83

4,201.54
4,931.71

3.4880%
3.4710%

TLG Services, Inc.
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TABLE 2
SCHEDULE OF ANNUAL EXPENDITURES

UNIT 1 SAFSTOR (Integrated)
(thousands, 2005 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

2016 24,702 1,399 655 30 3,274 30,060
2017 28,984 21,249 464 8,886 5,200 64,782
2018 9,385 12,679 141 32 2,673 24,911
2019 9,385 12,679 141 32 2,673 24,911
2020 9,411 12,714 142 32 2,680 24,979

•2021 6,266 7,457 111 32 2,347 16,214
2022 2,088 460 71 32 1,911 4,562
2023 2,088 460 71 32 1,911 4,562
2024 2,093 461 71 32 1,917 4,574
2025 2,088 460 71 32 1,911 4,562
2026 2,088 460 71 32 1,911 4,562
2027 2,088 460 71 32 1,911 4,562
2028 12,715 883 430 32 2,191 16,252. 2029 25,965 4,311 705 1,454 2,622 35,057
2030 45,833 14,584 672 20,794 5,668 87,551

- 2031 38,297 7,657 577 10,036 4,136 60,702
2032 34,654 4,233 532 4,713 3,386 47,518
2033 28,632 3,196 323 2,207 2,875 37,232
2034 17,018 8,453 86 7 2,208 27,773
2035 15,179 10,208 71 0 2,143 27,600
2036 3,273 1,775 11 0 1,859 6,918
2037 974 148 0 0 1,798 2,920
2038 974 148 0 0 1,798 2,920
2039 974 148 0 0 1,798 2,920
2040 977 149 0 0 1,803 2,928
2041 974 148 0 0 1,798 2,920
2042 974 148 0 0 1,798 2,920
2043 974 148 0 0 1,798 2,920
2044 977 149 0 0 1,803 2,928
2045 974 148 0 0 1,798 2,920
2046 974 148 0 0 1,798 2,920
2047 974 148 0 0 1,798 2,920
2048 977 149 0 0 1,803 2,928
2049 974 148 0 0 1,798 2,920
2050 974 148 0 0 1,798 2,920

TLG Services, Inc.
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TABLE 2 (continued)
SCHEDULE OF ANNUAL EXPENDITURES

UNIT 1 SAFSTOR (Integrated)
(thousands, 2005 dollars)

Year
Equipment &

MaterialsLabor Energy Burial Other Total

`2051 974 148 0 0 1,798 2,920
2052 977 149 0 0 1,803 2,928
2053 974 148 0 0 1,798 2,920
2054 974 148 0 0 1,798 2,920
2055 974 148 0 0 1,798 2,920
2056 977 149 0 0 1,803 2,928
2057 973 470 0 3 14,576 16,022
2058 798 1,439 0 408 1,783 4,426

343,503 131,109 5,486 48,894 109,751 638,742

TLG Services, Inc.



Beaver Valley Power Station Document F07-1525-005, Rev. 0

Financial Escalation Analysis Page 10 of 22

0

TABLE 3
SCHEDULE OF ANNUAL EXPENDITURES

DECON, UNIT 2
(thousands, 2005 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

.-.2027 25,074 4,658 424 19 2,459 32,636
2028 45,843 14,752 1,068 8,313 5,408 75,383
2029 49,700 20,497 672 25,566 6,532 102,967
2030 39,315 17,775 590 13,119 5,049 75,848
2031 31,736 15,787 530 4,034 3,967 56,055
2032 30,745 14,836 511 4,046 3,941 54,079
2033 18,694 3,087 207 1,902 2,951 26,842
2034 14,524 5,371 86 7 2,209 22,197
2035 13,419 6,268 71 0 2,143 21,901
2036 2,980 1,110 11 0 1,859 5,960

.2037 964 115 0 0 1,798 2,877
- 2038 964 115 0 0 1,798 2,877

2039 964 115 0 0 1,798 2,877
2040 966 116 0 0 1,803 2,885
2041 964 115 0 0 1,798 2,877
2042 964 115 0 0 1,798 2,877
2043 964 115 0 0 1,798 2,877
2044 966 116 0 0 1,803 2,885
2045 964 115 0 0 1,798 2,877
2046 964 115 0 0 1,798 2,877
2047 964 115 0 0 1,798 2,877
2048 966 116 0 0 1,803 2,885
2049 964 115 0 0 1,798 2,877
2050 964 115 0 0 1,798 2,877
2051 964 115 0 0 1,798 2,877
2052 966 116 0 0 1,803 2,885
2053 964 115 0 0 1,798 2,877
2054 964 115 0 0 1,798 2,877
2055 964 115 0 0 1,798 2,877
2056 966 116 0 0. 1,803 2,885
2057 963 440 0 3 14,576 15,982
2058 798 1,439 0 408 1,783 4,426

293,075 108,330 4,172 57,418 88,859 551,854

TLG Services, Inc.
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TABLE 4
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 1
(thousands, 2005 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

2016 26,571 1,399 644 30 3,796 32,439
2017 29,073 19,473 456 4,088 4,860 57,951
2018 9,385 12,679 139 32 3,236 25,472
2019 9,385 12,679 139 32 3,236 25,472
2020 9,411 12,714 139 32 3,245 25,542
2021 6,130 7,430 109 32 2,855 16,558
2022 1,770 398 70 32 2,345 4,615
2023 1,770 398 70 32 2,345 4,615
2024 1,775 399 70 32 2,352 4,627
2025 1,770 398 70 32 2,345 4,615
2026 1,770 398 70 32 2,345 4,615

* 2027 1,770 398 70 32 *2,345 4,615
2028 1,775 399 70 32 2,352 4,627
2029 1,770 398 70 32 2,345 4,615
2030 .1,770 398 70 32 2,345 4,615
2031 1,770 398 70 32 2,345 4,615
2032 1,775 399 70 32 2,352 4,627
2033 1,770 398 70 32 2,345 4,615
2034 1,770 398 70 32 2,345 4,615
2035 1,770 398 70 32 2,345 4,615
2036 1,775 399 70 32 2,352 4,627
2037 1,770 398 70 32 2,345 4,615
2038 1,770 398 70 32 2,345 4,615
2039 1,770 398 70 32 2,345 4,615
2040 1,775 399 70 32 2,352 4,627
2041 1,770 398 70 32 2,345 4,615
2042 1,770 398 70 32 2,345 4,615
2043 1,770 398 70 32 2,345 4,615
2044 1,775 399 70 32 2,352 4,627
2045 1,770 398 70 32 2,345 4,615
2046 1,770 398 70 32 2,345 4,615
2047 1,770 398 70 32 2,345 4,615
2048 1,775 399 70 32 2,352 4,627
2049 1,770 398 70 32 2,345 4,615
2050 1,770 398 70 32 2,345 4,615

TLG Services, Inc.
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TABLE 4 (continued)
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 1
(thousands, 2005 dollars)

Equipment &
YerLabor Materials Energy Burial Other Total

2051 1,770 398 70 32 2,345 4,615
2052 1,775 399 70 32 2,352 4,627
2053 1,770 398 70 32 2,345 4,615
2054 1,770 398 70 32 2,345 4,615
2055 1,770 398 70 32 2,345 4,615
2056 1,775 399 70 32 2,352 4,627
2057 1,768 397 70 32 2,345 4,612
2058 1,187 259 70 32 2,183 3,730

'2059 1,187 259 70 32 2,183 3,730
2060 1,190 260 70 32 2,189 3,741
2061 1,187 259 70 32 2,183 3,730.2062 1,187 259 70 32 2,183 3,730
2063 1,187 259 70 32 2,183 3,730
2064 1,190 260 70 32 2,189 3,741
2065 1,187 259 70 32 2,183 3,730
2066 1,187 259 70 32 2,183 3,730
2067 1,187 259 70 32 2,183 3,730
2068 1,190 260 70 32 2,189 3,741

'2069 20,900 987 549 32 2,201 24,670
2070 36,162 7,377 686 6,325 6,095 56,645
2071 42,810 14,353 642 20,757 14,784 93,346
2072 27,383. 4,214 523 4,433 3,626 40,178
2073 25,641 3,942 488 4,143 3,500 37,715
2074 861 80 0 8 1,770 2,718
2075 12,656 1,455 94 25 1,842 16,073
2076 10,833 4,794 75 2 1,502 17,206
2077 10,189 5,002 70 0 1,467 16,727
2078 140 69 1 0 20 229

354,356 125,826 8,024 41,494 166,550 696,250

TLG Services, Inc.
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TABLE 5
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 2
(thousands, 2005 dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

2027 13,859 2,425 417 19 2,459 19,180
; 2028 28,611 13,614 638 4,110 5,158 52,131
2029 5,197 10,019 139 32 3,246 18,634
2030 5,197 10,019 139 32 3,246 18,634
2031 5,197 10,019 139 32 3,246 18,634
2032 4,859 9,045 132 32 3,162 17,231
2033 1,813 394 70 32 2,355 4,664
2034 1,813 394 70 32 2,355 4,664
2035 1,813 394 70 32 2,355 4,664
2036 1,818 395 70 32 2,361 4,676
2037 1,813 394 70 32 2,355 4,664S . 2038 1,813 394 70 32 2,355 4,664
2039 1,813 394 70 32 2,355 4,664
2040 1,818 395 70 32 2,361 4,676
2041 1,813 394 70 32 2,355 4,664
2042 1,813 394 70 32 2,355 4,664
2043 1,813 394 70 32 2,355 4,664
2044 1,818 '395 70 32 2,361 4,676
2045 1,813 394 70 32 2,355 4,664
2046 1,813 394 70 32 2,355 4,664
2047 1,813 394 70 32 2,355 4,664

-.2048 1,818 395 70 32 2,361 4,676
2049 1,813 394 70 32 2,355 4,664
2050 1,813 394 70 32 2,355 4,664
2051 1,813 394 70 32 2,355 4,664
2052 1,818 395 70 32 2,361 4,676
2053 1,813 394 70 32 2,355 4,664
2054 1,813 394 70 32 2,355 4,664
2055 1,813 394 70 32 2,355 4,664
2056 1,818 395 70 32 2,361 4,676
2057 1,811 393 70 32 2,355 4,661
2058 1,236 275 70 32 2,193 3,807
2059 1,236 275 70 32 2,193 3,807
2060 1,240 276 70 32 2,199 3,817
2061 1,236 275 70 32 2,193 3,807

TLG Services, Inc.



`Beaver Valley Power Station Document F07-1525-005, Rev. 0
Financial Escalation Analysis Page 14 of 22

TABLE 5 (continued)
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 2
(thousands, 2005 dollars)

Equipment &
Materials'Year Labor Energy Burial Other Total

2062
2063
2064
.2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078

1,236
1,236
1,240
1,236
1,236
1,236
1,240
2,858

21,530
38,647
41,197
33,747
33,747
26,715
18,747
18,306

251

275
275
276
275
275
275
276
352

1,579
11,723
10,949

3,979
3,979
2,705

11,181
11,900

163

70
70
70
70
70
70
70

121
695
675
602
521
521
262

75
70

1

32
32
32
32
32
32
32
32
32

14,303
15,685
3,847
3,847
1,255

2
0
0

2,193
2,193
2,199
2,193
2,193
2,193
2,199
2,194
2,210

10,505
10,873

3,442
3,442
2,378
1,503
1,467

20

3,807
3,807
3,817
3,807
3,807
3,807
3,817
5,558

26,046
75,853
79,306
45,536
45,536
33,315
31,508
31,743

435

357,627 126,, 5 33 7,651 44,429 141,609 677,849

1. '.

TLG Services, Inc.
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TABLE 6
ESCALATION BASES

Cost Category Escalation Source

Labor

Equipment and Materials

Energy

Global Insight Forecast Database,
Employment cost index, total private
compensation (JECIWSSP)

Global Insight Forecast Database, Producer
Price Index, Machinery & Equipment
(WPIP11)

Global Insight Forecast Database, Producer
Price Index, Fuels and Related Products and
Power (WPIP05S)

Global Insight Forecast Database, Consumer
price index, services (CUSASNS)

Global Insight Forecast Database, Consumer
price index, services (CUSASNS)

Other

Low-Level Radioactive Waste
Processing/Disposal

TLG Services, Inc.
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TABLE 7
SCHEDULE OF ANNUAL EXPENDITURES

UNIT 1 SAFSTOR (Integrated)
(thousands, escalated dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

2016 37,310 1,480 662 43 4,734 44,229
.2017 45,441 22,668 477 13,301 7,784 89,671
2018 15,273 13,639 147 50 4,142 33,251

-2019 158313,752 149 51 4,288 3,9

2020 16,501 13,904 153 53 4,450 35,061
2021 11,404 8,223 121 55 4,036 23,839
2022 3,943 511 79 57 3,403 7,993
2023 4,093 516 80 59 3,522 8,270
2024 4,262 521 81 61 3,654 8,579
2025 4,409 524 83 63 3,774 '8,853
2026 4,577 529 84 65 3,907 9,162.2027 4,751 533 85 68 4,045 9,482

*2028 30,047 1,032 525 70 4,798 36,472
2029 63,684 5,079 874 3,296 5,942 78,875
2030 116,686 17,324 846 48,801 13,302 196,959
2031 101,212 9,159 733 24,370 10,043 145,517
2032 95,077 5,098 682 11,842 8,508 121,207
2033 81,541 385419 5,738 7,475 99,048
2034 50,302 10,325 113 19 5,942 66,701
2035 46,566 12,562 95 5,969 65,192
2036 10,418 2,201 15 5,360 17,994
2037 3,219 185 5,366 8,770
2038 3,341 186 5,555 9,082
2039 3,468 188 5,749 9,405
2040 3,610 191 5,968 9,769
2041 3,736 191 6,160 10,087
2042 3,878 192 6,376 10,446
2043 4,025 194 6,600 10,819
2044 4,191 197 6,851 11,239

2045 4,337 197 7,072 11,606
2046 4,502 199 7,320 12,021
2047 4,673 200 7,577 12,450

'.2048 4,866 203 7,865 12,934
2049 5,035 203 8,118 13,356
.2050 5,226 205 8,403 13,834

TLG Services, Inc.
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TABLE 7 (continued)
SCHEDULE OF ANNUAL EXPENDITURES

Integrated DECON, UNIT 1
(thousands, escalated dollars)

Equipment &
MaterialsYear Labor Energy Burial Other Total

2051 5,425 207 8,698 14,330
2052 5,648 210 9,028 14,886
2053 5,845 210 9,319 15,374
2054 6,067 211 9,646 15,924
2055 6,297 213 9,985 16,495
2056 6,557 216 10,364 17,137
2057 6,778 687 18 86,729 94,212
2058 5,770 2,121 2,513 10,981 21,385

869,844 150,261 6,503 110,593 368,808 1,506,009

TLG Services, Inc.
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TABLE 8
SCHEDULE OF ANNUAL EXPENDITURES

Integrated DECON, UNIT 2
(thousands, escalated dollars)

Equipment &
MaterialsYear Labor Energy Burial Other Total

..'2027
2028
2029
2030
2031
2032
2033
2034
.2035

:--2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046

2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
.2058

57,081
108,322
121,897
100,092

83,875
84,349
53,239
42,930
41,167

9,485
3,186
3,307
3,432
3,570
3,698
3,838
3,984
4,144
4,293
4,456
4,625
4,811
4,983
5,173
5,369
5,585
5,785
6,005
6,233
6,483
6,709
5.,770

5,398
17,236
24,148
21,114
18,883
17,867

3,744
6,561
7,715
1,377

144
145
146
148
148
150
151
153
153

*154
156
158
158
159
161

*163
163
164
166
168
643

2,121

509
1,303

833
743
674
655
268
113

95
15

40
18,205
57,961
30,789

9,796
10,166

4,945
19

18
2,513

5,202
11,844
14,809
11,849

9,631
9,902
7,673
5,942
5,969
5,360
5,366
5,555
5,749
5,968
6,160
6,376
6,600
6,851
7,072
7,320
7,577
7,865
8,118
8,403
8,698
9,028
9,319
9,646
9,985

10,364
86,729
10,981

68,230
156,910
219,648
164,587
122,859
122,939

69,869
55,565
54,946
16,237

8,696
9,007
9,327
9,686

10,006
10,364
10,735
11,148
11,518
11,930
12,358
12,834
13,259
13,735
14,228
14,776
15,267
15,815
16,384
17,015
94,099
21,385

807,876 129,915 5,208 134,452 337,911 1,415,362

TLG Services, Inc.
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TABLE 9
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 1
(thousands, escalated dollars)

Equipment &
MaterialsYear Labor Energy Burial Other Total

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

40,133
45,581
15,273
15,853
16,501
11,158

3,344
3,471
3,613
3,740
3,882
4,029
4,194
4,341
4,506
4,678
4,870
5,041
5,232
5,430
5,652
5,849
6,071
6,301
6,559
6,789
7,047
7,315
7,615
7,882
8,181
8,492
8,840
9,150
9,497
9,858

10,262
10,622
11,025

1,480
20,774
13,639
13,752
13,904
8,193

443
446
451
454
457
461
466
469
473
476
481
483
486
490
495
497
501
505
511
514
518
522
527
530
534
538
544
547
551
556
561
564
569

651
468
146
148
151
120

78
79
80
81
83
84
85
87
88
89
90
91
92
93
95
96
97
99

100
102
103
105
106
108
109
111
112
114
116
117
119
120
122

43
.6,119

50
51
53
55
57
59
61
63
65
68
70
73
75
78
80
83
86
89
92
96
99

102
106

*110

113
117
122
126
130
135
140
144
150
155
160
166
172

5,489
7,276
5,015
5,191
5,389
4,908
4,173
4,320
4,483
4,629
4,792
4,961
5,149
5,316
5,503
5;694
5,907
6,097
6,310
6,532
6,779
6,999
7,244
7,499
7,782
8,034
8,316
8,608
8,933
9,223
9,547
9,882

10,255
10,588
10,960
11,344
11,772
12,155
12,581

47,796
80,218
34,123
34,995
35,998
24,434

8,095
8,375
8,688
8,967
9,279
9,603
9,964

10,286
10,645
11,015
11,428
11,795
12,206
12,634
13,113
13,537
14,012
14,506
15,058
15,549
16,097
16,667
17,303
17,869
18,501
19,158
19,891
20,543
21,274
22,030
22,874
23,627
24,469

TLG Services, Inc.
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TABLE 9 (continued)
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 1
(thousands, escalated dollars)

`-Year
Equipment &

MaterialsLabor Energy Burial Other Total

2055
2056
2057
2058
2059
2060

...2061
.2062

.. .. 2063

2064
2065
2066
2067
2068
2069
2070
2071

2072
2073
2074
2075
2076
2077
2078

11,444
11,913
12,323

8,583
8,909
9,271
9,599
9,964

10,343
10,763
11,144
11,567
12,007
12,495

227,783
409,097
502,709
333,771
324,415

11,308
172,528
153,288
149,654

2,134

573
579
582
382
385
389
391
394
397
402
403
406
410
414

1,586
11,943
23,419

6,927
6,532

134
2,449
8,132
8,549

117

124
125
127
129
131
133
135
137

.138
140
142
144
146
149

1,182
1,497
1,421
1,174
1,111

220
178
169

2

178
184
190
197
204
211
219
226
234
242
251
260
269
278
288

58,933
200,191

44,255
42,811

86
277

23

13,023
13,514
13,947
13,445
13,917
14,445
14,911
15,434
15,976
16,583
17,118
17,718
18,340
19,036
19,812
56,799

142,584
36,198
36,167
18,932
20,394
17,213
17,402

246

25,342
26,315
27,169
22,736
23,546
24,449
25,255
26,155
27,088
28,130
29,058
30,095
31,172
32,372

250,651
538,269
870,324
422,325
411,036
30,460

195,868
178,834
175,774

2,499

2,794,889 164,257 13,789 359,820 868,789 4,201,544

TLG Services, Inc.
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TABLE 10
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 2
(thousands, escalated dollars)

Equipment &
Year Labor Materials Energy Burial Other Total

2027 31,549 2,809 501 40 5,202 40,101
2028 67,605 15,907 777 9,001 11,296 104,586
2029 12,747 11,803 174 73 7,359 32,156
2030 13,231 11,902 176 75 7,618 33,002
2031 13,735 11,984 178 78 7,882 33,857
2032 13,334 10,893 169 80 7,945 32,421
2033 5,163 477 91 83 6,123 11,937
2034 5,359 480 92 86 6,337 12,354
2035 5,562 484 93 89 6,560 12,788
2 .036 5,789 490 95 92 6,807 13,273
2037 5,992 491 96 96 7,028 13,703

* 2038 6,219 495 97 99 7,275 14,185
2039 6,454 499 99 102 7,531 14,685
2040 6,718 506 100 106 7,815 15,245
2041 6,954 507 102 110 8,068 15,741
2042 7,219 511 103 113 8,352 16,298
2043 7,493 515 105 117 8,645 16,875
2044 7,799 522 106 122 8,971 17,520
2045 8,073 523 108 126 9,262 18,092
2046 8,380 528 109 130 9,588 18,735
2047 8,698 532 i11 135 9,924 19,400
2048 9,054 539 112 140 10,299 20,144
2049 9,372 540 114 144 10,633 20,803
2050 9,728 544 1116 150 11,006 21,544
2051 10,098 549 117 155 11,393 22,312
2052 10,510 556 119 160 11,822 23,167
2053 10,880 557 120 166 12,206. 23,929
2054 11,293 562 122 172 12,635 24,784
2055 11,722 566 124 178 13,078 25,668
2056 12,201 573 125 184 13,572 26,655
2057 12,616 575 127 190 14,007 27,515
2058 8,938 405 129 197 13,506 23,175
2059 9,277 408 131 204 13,981 24,001
2060 9,661 413 133 211 14,511 24,929
2061 9,996 415 135 219 14,979 25,744
2062 10,375 418 137 226 15,505 26,661.2063 10,770 421 138 234 16,049 27,612
2064 11,215 426 140 242 16,658 28,681
2065 11,604 428 142 251 17,196 29,621

TLG Services, Inc.
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TABLE 10
SCHEDULE OF ANNUAL EXPENDITURES

SAFSTOR, UNIT 2
(thousands, escalated dollars)

Equipment &
MaterialsYear Labor Energy Burial Other Total

2066
2067
2068

- '.2069
2070
2071
2072
2073
2074
2075
2076
2077
2078

12,045
12,503
13,020
31,148

243,567
453,824
502,150
426,974
443,199
364,182
265,272
268,875

3,827

.432
435
440
565

2,556
19,128
18,002
6,592
6,643
4,552

18,965
20,339

281

144
146
149
260

1,517
1,494
1,351
1,186
1,203

613
178
169

2

260
269
278
288
298

137,945
156,583

39,753
41,148
13,895

23

17,799
18,424
19,123
19,749
20,592

101,315
108,555
35,568
36,816
26,328
17,225
17,402

246

30,680
31,777
33,010
52,010

268,530
713,706
786,641
510,073
529,009
409,570
301,663
306,785

4,356

3,483,969 180,683 14,175 405,116 847,766 4,931,709

TLG Services, Inc.



Attachment 3
L-09-187

Regulatory Commitment List
Page 1 of 1

The following list identifies those actions committed to by FirstEnergy Nuclear
Operating Company (FENOC) for the Beaver Valley Power Station Unit No. 1 in this
document. Any other actions discussed in the submittal represent intended or planned
actions by FENOC. They are described only as information and are not Regulatory
Commitments. Please notify Mr. Thomas A. Lentz, Manager - Fleet Licensing, at (330)
7.61-6071 of any questions regarding this document or associated Regulatory
Commitments.

Requlatory Commitment Due Date

1. FENOC also proposes to implement an 1. FENOC intends to implement this
amendment to paragraph 8 of the existing amendment by October 1, 2009.
[Parental] Guaranty to provide as follows:

The guarantor agrees to submit revised
financial statements, financial test data, and a
special auditor's report and reconciling
schedule to the NRC [Nuclear Regulatory
Commission] annually within 90 days of the
close of the parent guarantor's fiscal year. In
addition, within the same 90 day period,
FENGenCo [FirstEnergy Nuclear Generation
Corp.] will annually calculate the amount of
decommissioning funding assurance required
using the prepayment method as compared
with the value of decommissioning trust fund
assets available. The Guarantor will increase
or decrease the Guaranty amount to cover the
difference in value and provide Notice to
NRC, in the guarantor's annual submission, if
any change is made to the Guaranty amount
as a result of the annual assessment. If the
NRC disagrees with the amount of increase or
decrease in the guaranty amount made in the
annual assessment, upon Notice issued by
NRC to FENGenCo, FENGenCo shall
promptly provide alternative additional
assurance in a form and amount to be
approved by the NRC.


